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Chapter 1
OPERATIONONTHE STOMACH AND DUODENUM
1.1.ANATOMY AND PHYSIOLOGY

The stomach and duodenum may beconsidered|ogically asaunit, Sncemany
phys ologic functionsand certain disordersare either shared by these two segments
of thegut, or interact on each other.

For grossdescription, the ssomach can bedividedinto fundus, body and antrum
(Fig. 1.1). Thecardiaislocated at the esophagogastric junction. The pylorusisthe
boundary between the stomach and the duodenum, which may be palpated asa
thick ring of muscleand isexternally marked by the prominuent vein (prepyloric
vein).Theincisure, approximately 5-6 cm proximal to the pyloruson thelesser
curvature, iscalled theangular incisure. Thefundusisthe dome of the stomach that
liescephal ad to the esophagogastric junction.

Cardia
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Figure 1.1. The stomach and duodenum
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Theareadigtd toalinedrawnfromtheangular incisuretothegrester curvature
and proximal to the pylorusisthe gastric antrum.The body of the stomach isthe
capaciouscentral part, lying between thefundusand the antrum.

Thecardiac gland areaisthe small segment located at the esophagogastric
junction. Histologically, it containsprincipaly mucus-secreting cells, athough afew
parietal cellsare sometimes present. The oxyntic gland areaisthe portion containing
parietal cellsand chief cellsthat secrete acid pepticjuice. Thepyloric gland area
constitutesthe distal 30% of the stomach and containsthe G-cellsthat secretea
hormone, gastrin. Mucouscells, which secreterd atively alkalinemucus, arecommon
in both the oxyntic and pyloric gland aress.

Blood supply. Blood supply of thestomachisparticularly richandthewal| of
the stomach contains arich submucosal vascular plexus. Theleft gastric artery
(abranch of celiac trunk) and right gastric artery (abranch of the common hepatic
artery) supply the areaof thelesser cuvature and connects each other. The greater
curvatureissupplied by theright gastroepi ploic artery. Themid portion of thegreater
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curvature correspondsto a point at which the gastroduodenal artery and the | eft
gastroepiploicartery. Thefundusof thestomach dongthegrester curvatureissupplied
by the short gastric arteries, branchesof the splenic. Thegastroduodenal artery may
send small branchesto the areaof the pylorus. In 60% of persons, aposterior gastric
artery arises off themiddlethird of the splenic artery and terminatesin brancheson
the posterior surface of the body and thefundus.

The blood supply to the duodenum is from the superior and inferior
pancreaticoduodenal arteries provide blood supply to the superior portion of
duodenum.

Venous blood from the stomach drainsinto the coronary, gastroepiploic, and
splenic veinsbeforeentering the portd vein.

Nervesupply. The parasymapthetic nervesto thestomach arefrom thevagal
nerve. About 90% of thevaga fibersare sensory aafferent, theremaining 10%are
efferent. Theefferent fibersof thevagd nervesstimulatethematility of thestomach
and the secretion of acid, pepsin and gastrin. Asarule, 2 major vagal trunks pass
through the esophageal hiatusin cose approximation to the esophageal muscle. In
theregion of thegastroesophageal junction, each trunk bifurcates. Theleft or anterior
vagal trunk sendsto theliver adivision at travelsin the lesser momentum. The
bifurcation of theright or posterior trunk givesriseto fibersthat enter the celiac
plexus and supply the parasympathetic innervation to the remainder of the
gastrointestinal tract. Both trunks, after giving riseto their extragastric divisions,
send somefibersdirectly onto the surface of the scomach. " Theanterior vagal trunk
supply innervationto the anterior wall of the stomach (anterior nervesof Latarjet),
the posterior vagal trunk supply innervation to the posterior wall of the stomach (the
posterior nervesof Latarjet)".

The sympathetic nervefiberspassaong thearterial vesselsfromtheceliac
plexusto the ssomach.

GASTRIC SECRETION

Theoutput of gastricjui ceinafasting subject variesbetween 500 and 1500 mi/d.
After each meal, about 1000 ml are secreted by the stomach.

The componentsof gastricjuiceareasfollows:

1. Pepsinogen. Pepsinogen is synthesized in the chief cellsof the oxyntic
gland area(andto alesser extent inthepyloric area) and arestored asvisiblegranules.
Cholinergic stimuli are the most potent for secretions of pepsinogen, gastrin and
secretin. The precursor zymogenisactivated when pH fallsbelow 5.0 aprocessthat
entail sseverance of apolypeptidefragment from theforger molecule. Pepsin sheaves
peptide bonds, especialy those containing phenylaanine, tyrosine, or leucine. Its
optimal pH isabout 2.0 Pepsin activity isabolished at pH greater that 5.0, and the
moleculeisirreversibly denatured at pH greater than 1.0.

2. Electrolytes. The unique characteristic of gastric secretionisits high
concentration of hydrochloric acid, aproduct of theparietal cells. Astheconcentration
of H2-risesduring secretion, the concentration of Na dropsin areciprocal fashion.
K remainsrelatively constant at 5-10 m Eg/L . Chloride concentration remainsnear
150 mEg/L, and gastric juice maintainsitsisotonicity and varying secretory rates.
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3. Mucus. Mucusisaheterogeneous mixture of glycoprotei ns manufactured
inthemucous cells of the oxyntic and pyloric gland areas. Mucus providesaweak
barrier to thediffusion of H, and protectsthe mucosa. It also actsasalubricant and
impedesdiffusion of pepsin.

4. Intrinsicfactor. Intrinsic factor, amucoprotein secreted by the parietal
cells, bindswithvitamin B, of dietary origin and greatly enhances absorption of the
vitamin. Deficiency inintrinsicfactor may decreasevitamin B , absorption fromgut
andresultin megal oblasticanemia

5. Blood group substances. 75% of people secrete blood group antigens
into gastricjuice. Thetrait isgenetically determined and isassociated with alower
incidence of duodenal ulcer than in nonsecretor.

Theonset of secretionisaccompanied by striking morphol ogic changesinthe
apical membranes. Resting parietal cellsare characterized by an unfolding of the
apica membrane, called the secretory candiculus, withislined by short microvilli.
Multiple membrane-bound tubul ovesicles and mitochondria are present in the
cytoplasm. With stimulation, the secretory candiculusexpands, themicrovilli become
long and narrow and filled with microfilaments, and the cytoplasmic tubulovesicles
disappear. The proton pump mechanism for acid secretion is located in the
tubulovesiclesin theresting state and in the secretory canaliculusin the stimul ated
state.

Thebasal lateral membrane containsthe receptorsfor secretory stimulants
andtransfersHCO, out of the cell to balancethe H,, output at the apical membrane.
Active uptakeof Cl- and K* conduction a so occur at the basal |ateral membrane.
Separate membrane bound receptorsexist for histamine (H,-receptor), gastrin, and
acetylcholine. Theintracellular second messengersare thought to be cAMP for
histamine and CaCl + for gastrin and acetylcholine.

Acid secretion at the apical membrane isaccomplished by amembrane—
bound H*/K*-ATPase (the proton pump); H, is secreted into the lumenin exchange
for K*.

Theregulation of acid secretion may be described by considering separately
those factorsthat enhance gastric acid production and those that depressit. The
interaction of theseforcesiswhat determinesthelevel sof secretion observed during
fasting and after medls.

Gadtric secretion may be classified as spontaneous secretion (interdigestive
secretion), and stimul ated secretion. Spontaneous acid secretion, occurring without.
Stimulated acid secretionisusually described astheresult of 3 phasesthat areexeied
smultaneoudy after amedl.

1. Cephalic phase. Stimuli, such assight, smell, taste, or even thought of
appetizingfood, thevaga nucle of thebrainlead toincreased vagal efferent activity.
Thevaga stimuli rel ease acetylcholinethat hasadirect effect on the parietal cellsto
increaseacid output. Theeffectisentirdy vagal mediated andisabolished by vagotomy.

2. Gastric phase. Food in the stomach (principally protein hydrolysate and
hydrophobic amino acids) stimulatesgadirinre easerometheantrum. Gadtric distention
hasasimilar but lessintense effect. Gastrin effectsonthe parietal cellstoincrease
acid secretion.
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3. Intestinal phase. Theroleof theintestina phaseinthesmall bowel releases
ahumoral factor, may name enter-oxyntin, which evokes acid secretion fromthe
stomach. pH below 2.5 in the antrum inhibitsthe release of gastrin, then remove
gadtrinstimulusfor acid secretion. When the pH-reaches 1.0, gastrin releaseisalmost
completely blocked. If thenormal relationship of parietal cell mucosato antral mucose
ischanged to that acid doesnot flow past the site of gastrin production, serumgastrin
may increaseto high levels, with marked acid stimulation. Somatostatinin gastric
antral cellsservesaphysiologicroleasaninhibitor of gastrinrelease.

Fat intheintestine (duodenum) isthe most effectiveinhibitor, which affect
gastrin release and acid secretion. Theintestinemay participatesin controlling acid
secretion by liberating some hormones, secretin, or astill unidentified hormonethat
inhibit both therelease of gastrin and itseffectson the parietal cells, and blocksacid
secretion. Themost remarkablephysiological action of gadirinisitsability tostimulate
gadtric acid secretion. In additionto thisaction, gastrin aso stimul ates pepsin secretion,
increasethegastric mucosal blood flow, and stimulate pancreeti c enzyme secretion.

Gadtrinissynthesi zed, stored by G cellsinthepyloric glandsof antral mucosa,
andreleased from G célls. Carrying by theblood, gastrin stimul atesthereceptorsin
variousorgansof thegut. Gastrin hasbeen shownto existinavariety of sizes.

Theinitia form of gastrin was composed of 17 linearly arranged L-amino
acidswithamolecular weight of around 2100 (G-17), whichisknown aslittlegadirin.
Minigastrin (G-14) consstsof the 14 C-terminal amino acid residuesof G-17. G-17
can besplit enzymatically from big gastrin, which consistsof 34 amino acids(G-34)
andisthe predominant fromin circulation. Big-big gastrin hasbeen shown to possess
thefull physiologic action of the parent molecule. Thismaterial isnow availableas
pentagastrin.

With the devel opment of specific and sengitiveradioimmunoassay technique,
It hasbeen possibleto measuredirectly the concentration of serumgastrin. Depending
on the laboratory and technique, the normal basal level of serum gastrinis 50—
100 picograms/ml (pg/ml).Theleve over 200 pg/ml can almost dwaysbeconsidered
high. Many patientswith Zollinger-Ellison syndrome have serum gadtrin level sgrester
than 1,000-10,000 pg/ml.

1.2.DEFINITION OF ULCER

Ulcersarecrater-like sores (generally 1/4inchto 3/4inchin diameter, but
sometimes 1 to 2 inchesin diameter) whichforminthelining of the ssomach (called
gastric ulcers), just bel ow the stomach at the beginning of thesmall intestineinthe
duodenum (called duodenal ulcers) or lesscommonly in the esophagus (called
esophaged ulcers).

In general, ulcersin the stomach and duodenum are referred to as peptic
ulcers.

Itisknown that the stomach isabag of musclethat crushesand mixesfood
withthedigestive"juices’ —hydrochloric acid and pepsin. If thelining of thestomach
(or duodenum) isdamaged in one place or another, the acid and pepsin go to work
onthelining asthey would onfood, breaking it down asthoughto digest it.
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Anulceristheresult of animbalance between aggressiveand defensivefactors
(Fig. 1.2).

Agoressive factors: Defensive factors:
e H. pylori; e Mucus, bicarbonate layer;
e Drugs (NSAIDs); e Blood flow, cell renewal;
e Acid, pepsin; e Prostaglandins;
e Bile salts. e Phospholipid.

Figure 1.2. Pathogenesis of ulcers

On one hand, too much acid and pepsin can damage the stomach lining and
cause ulcers. Ontheother hand (and more commonly), thedamage comesfirst from
some other causes, making the ssomach lining susceptibleto evenan ordinary level
of gastricacid.

The stomach defendsitself from hydrochloric acid and pepsin by creating a
mucus coating (that shields stomach tissue), by producing bicarbonate and by
circulating blood tothestomach liningtoaidin cell renewa and repair. I any of these
functionsareimpaired it can lead to theformation of an ulcer.

Theprimary causeof ulcersisthe bacterium
called Helicobacter pylori (H. pylori) (Fig. 1.3). T “*, % 19
H. pylori isaspira-shaped bacterium foundinthe J’ D
stomach. Unlike other bacterium, H. pylori isable s *%1 &
to twist through the layer of mucousthat protects < "¢ &8
thestomach cavity and attach to cellsonthesurface
of the stomach wall, whereit produces urease, an * _". 5
enzymethat generatesammonia. ;

On October 3, 2005, Sweden Karoli nska~
Medical School announced to grant Australian
scientistsBarry J. Marshall and J. Robin Warren 7‘
the Nobel Prizein Physiology or Medicine 2005 Helicobacter pylori
for their discovery of pylori Helicobacter pylori,a  Figure 1.3. Transmission
bacterium caused gastritisand gastric ulcer. Owing electron micrograph
to their discovery in 1912, the chronic and  of Helicobacter pylori
incorrigiblegastric ulcer could be cured by simply
administering antibioticsand other drugs(Fig. 1.4).

Non-steroidal anti-inflammatory drugs (NSAIDs) such asaspirin, ibuprofen,
naproxen, or piroxicam interferewith the ssomach'sability to produce mucusand
bicarbonate (achemical produced in the stomach that neutralizesand bresksdown
the hydrochloric acid and pepsininto substances|essharmful). NSAIDsal so affect
blood flow to the stomach, hinder cell repair and cause the stomach's defense
mechanismstofail.

Lifestylefactors such assmoking, drinking caffeine, consuming a cohol and
stressare also associated with ulcers.
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TheNobed Prize

in Physiology
or Medicine
p (200)
Barry J. Marshall J. Robin Warren

Helicobacter pylori Research Laboratory, QEIl Medical Centre;
University of Western Australia, Nedlands, Australia

Figure 1.4. Barry J. Marshall and J. Robin Warren

Smoking dowstheheding of ulcersand makesthem likely to recur.

Caffeinestimulatesacid secretion in the stomach, thusaggravating the pain of
anexiging ulcer.

Studieson acohol consumption and ulcershavebeenlessconclusive, athough
acohoaliccirrhosishasbeen linked to anincreased risk of ulcers, and heavy drinking
has been shownto delay the healing of ulcers.

Although emotiona stressisnolonger thought to beacause of ulcers, people
with ul cersoften report that emotiona stressincreasesulcer pain. However, physica
stressincreasestherisk of developing gastric ulcers.

1.3. GASTRICULCERS

M odified Johnson Classification

For many years ulcersof the stomach and duodenum wereclassified asa
singledisease. Asaresult some of their differing features cancelled out and were
concealed in consideration of peptic ulcer asawhole. They are now generally
recognized asdigtinct entities, and cons dered by many to havedifferent pathogeneses.

Dragstedt's theory that duodenal ulcers are caused by neurogenic acid
hypersecretion, and gastric ulcersby acid hypersecretion of hormonal origin, ignores
thefact that lessthan 50 per cent of gastric ulcer subjectsare acid hypersecretors.

Intheclassfication of gastric ulcersproposed by H. D. Johnson (1965), gastric
ul cer associated with duodenal ulcer represents a separate entity often featuring
increased acid secretion, like prepyloric gastric ulcer (Table 1.1).

Table 1.1 — The types of gastric ulcers

Type Location Acid hypersecretion
1 Lesser curvature, incisura No
11 Body of stomach, incisura, and duodenal ulcer (active or healed) Yes
1 Prepyloric Yes
v High on lesser curve, near gastroesophageal junction No
\ Anywhere (medication induced) No

Typel. Thisisanulcer inthebody of the ssomach without abnormality of the
duodenum, pylorusor prepyloricregion (Fig. 1.5).
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Figure1.5. Thetypesof gastric ulcer (modified Johnson classification)

Type2. Thisisan ulcer inthebody of the stomach combined with, and probably
secondary to, anulcer or itsscar in the duodenum or at the pylorus. Although patients
withulcersof thistypeusudly exhibit well-marked or even grossacid hypersecretion,
in many therate of secretionislow. These ulcershaveabad prognosis. They are
very resistant to medical treatment and have astrong tendency to bleed.

Type3. Thisisagastric ulcer closeto the pylorus. Lesionsin thisposition
which were combined with duodena ulcers, or withaType 2 ulcer proximal to them,
wereall classified asType 3. Patientswith prepyloric gastric ulcers, likethosewith
duodenal ulcers, usudly have acid hypersecretion.

Type 4. Thisisan ulcer inthe body near gastroesophageal junction of the
stomach.

Hyper secretion ulcers. Type 2 and 3: Gastric ulcersoccurring asacomplication
of duodenal ulcers, and juxtapyloric gastric ul cers, both tend to occur —asdo duodend
ulcers—in, hypersecreting individuals, though the onset of pyloric obstruction often
modifiesthesefindingsin late cases. However, though antral ulcers, like duodenal
ulcers, may be caused by hypersecretion, other factorsmust beconsideredinulcers
of Type2.

Hyposecretion ulcers. Type 1: excessive hormonal stimulation may occur in
the presence of gastric retention and may help to promote agastric ulcer of Type2
asacomplication of aduodena ulcer. Many researchershave shownthat prepyloric
ulcersoccur in patients whose acid secretion averages more than that of healthy
people. The mean secretion ratefor patientswith gastric ulcersof any kind, however,
isbelow normd, for thisaverage has beeninfluenced by the consistently low rate of
acid secretionin patientswith primary ulcersin the body of the stomach.
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Several factors may promote ulcers in persons with acid hyposecretion:
1) associated hyposecretion of mucus, 2) prolonging of the acid attack when gastric
retentionispresent and 3) local dowing of theaready-critical rateof mucussecretion
which must result when submucosal arteriovenous shuntsare opened.

Clinical features

The symptoms and complications of gastric ulcer closaly resemblethose of
duodenal ulcer. The complicationswould bediscussed separately inthischapter.

Theprincipal symptomisepigastric pain. Epigastrictendernessisavariable
finding. Compared with duodenal ulcer, the painin gastric ulcer tendsto appear
earlier after eating, often within 30 minutes. Vomiting, anorexia, and aggravation of
pain by eating are al so more common with gastric ulcer. However, the overlap of
symptoms between the 2 diseasesis so great that historical information does not
permit an accurate diagnosi swithout barium X-ray examination.

If gastric ulcer isaccompanied by signs of active or old duodenal ulcer,
gastric analysismay show hypersecretion. If gastric ulcer isunrel ated to duodenal
disease, basal and maximal acid secretionwill below or normal. Achlorhydriais
defined asno acid after pentagastrin stimulation. Achlorhydriaisincompatiblewith
the diagnosis of peptic ulcer and suggestsamalignant gastric ulcer.

Standard gastric analysis. The standard gastric analysis consists of the
following: 1) measurement of acid production by the unstimulated stomach under
basal fasting conditions; theresult isexpressed asH+ secretioninmEg/handis
termed the basal acid output (BAO); 2) measurement of acid production during
stimulation by histamine (0.04 mg/Kg) or rentagastrin given (6 ug/Kg). Theresultis
expressed as H, secretion in mEg/h and is termed the maximal acid ouput
(MAO).Usudlly thenormal upper limit of BAOis6 mEg/hin man,and 4 mEg/hin
women, MAQO is40 mEg/hin man, and 30 mEg/h inwomen.

Both BAO and MA QO ismore high that the normal upper limitsinthe most
patientswith duodend ulcer, whileitisnormd or littlelower than norma inthe patients
with gadiric ulcer.

Theterm achlorhydriadenotesno acid (pH>6.0) after maximal stimulation.
Achlorhydriaisincompatiblewith adiagnosis of benign peptic ulcer. Inwhom
X-ray examination have demonstrated gastric ul cer, thisfinding would indicate the
presence of underlying gastric cancer.

In Zollinger-Ellison synderome, basal acid secretion isoften greater than
15 mEg/h, and theratio of BAOto MAO ischaracteristically 0.6 or greater. But
confirmation of thediagnosisrequiresdirect measurement of elevated serum gastrin
levelsby immunoassay.

Hollander insulin gastricanalysis. Hollander test involvestheintravenous
administration of regular insulin and measurement of gastric acid secretion. The
intravenousinjection of regular insulinindoseof 0.2 WK gmay causehypoglycemia
(blood sugar lessthan 50 mg %). The hypoglycemiastimulatesvaga activity, which
resultsin acid secretion by gastric parietal cells. The procedureisbased on the
assumption that increased acid found after insulin hypoglycemiaisentirely theresult
of vagal impulsesarising from central nervoussystem stimulation . The Hollander test
wasused principally to test for compl eteness of vagotomy postoperatively.
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Upper gastrointestinal X-ray (Fig. 1.6)
will show anulcer nicheusualy onthelesser
curvatureinthepyloric area. Inthe absence
of atumor mass, thefollowing suggest that
the ulcer is malignant 1) the deepest
penetration of the ulcer is not beyond the
expected border of the gastric wall; 2) the
meniscussign ispresent, aprominent rim of
radiolucency surrounding theul cer, caused by
hesped-up edgesof tumor; and 3) ulcer niche
isgreater than 2 cmin diameter. Coexistence

Figure 1.6. X-ray: of duodenal deformity or ulcer favors a
gastric ulcer, type I (arrow)  gjiagnosisof benign ulcer inthe stomach.

Gastroscopy and  biopsy.

Gastroscopy should be performed aspart of '
theinitid work-up of patientswith gasiric ulcer
toattempt tofind maignant lesons(Fig. 1.7). |

Therolled-up marginsof theulcer can |
be distinguished from the flat edges
characteristic of a benign ulcer. Multipl e\
(preferably 5-6) biopsy specimensand brush b -
biopsy should beroutinely obtainedfromthe = %
edgeof thelesion. f:

The characteristic symptomsof gastric 5 W
ulcer are often clouded by numerous \, '
nonspecific complaints. Atrophic gastritis, Figure 1. 7 Gastroscopy gastric
chronic cholecydtitis, irritablecolon syndrome, ulcer, type | (arrow)
and undifferentiated functiona problemsare
needed to be distinguishable from peptic ul cer through X-rays, and gastroscopy.
Theseexaminationsshould beawaysrequired beforemaking thediagnosisof gastric
ulcer. Besdesthese, onemust awaysconsder whether thenoncharacteristiccomplain
or aulcer niche seen on X-ray represent an ulcerated malignant tumor rather thana
smplebenignulcer.

1.4 DUODENAL ULCERS

Duodenal ulcersmay occur in any age group but are most commoninthe
young and middle-aged (20-35 years). They appear in men more often than women.
About 95% of duodenal ulcers are situated within 2 cm of the pylorus, in the
duodenal bulb.

Physiologic abnormalitiesfound in patientswith duodenal ulcer includethe
following: 1) increased numbersof parieta and chief cdlls, resultinginincreased acid
and pepsin secretion; 2) increased sensitivity of parietd cdllsto stimulation by gastrin;
3) increased gastric responseto ameal; 4) decreased inhibition of gastric release
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fromthe antral mucosain responseto acidification of gastric contents; 5) increased
rate of gastric emptying, including decreased inhibition of emptyinginresponsetoa
specific acid load in the duodenum; and 6) decreased bicarbonate productioninthe
duodenum. Not all abnormalitiesarefound in every patient, and other unknown
factorsmust beimportant in some cases.

Another theoretic cause of peptic ulcer isdecreased res stance of the duodena
mucosato the action of gastric acid and pepsin. Severa other clinical factorsare
known to be associ ated with enhanced susceptibility to duodena ulcer. Thedisease
ismore common inindividua swith blood group O andinthosewhofail to secrete
blood group antigensA, or B inthelir gastricjuice. Antral gastritisassociated with
Helicobacter pylori infectionispresent inamajority of patientswith duodenal ulcer.
Chronic liver disease, chroniclung diseases and chronic pancrestitishaveal been
implicated asincreasing the possibility of duodenal ulceration.

Clinical features

Pain, the presenting symptom in most patients, is usually located in the
epigastriumand isvariably described asaching, burning, or gnawing. Thedaily cycle
of thepainisoften characteristic. The patient usually hasno painin the morning until
an hour or moreafter breakfast. Thepainisrelieved by thenoon meal, only to recur
inthelater afternoon. Pain may appear again in the evening, and in about half of
casesit arousesthe patient during the night. Food, milk, or antacid preaparations
givetemporary relief. When the ul cer penetratesthe head of the pancreasposteriorly,
back painisnoted; concomitantly, the cyclic pattern of pain may changetoamore
steady discomfort, withlessrdief from food and antacids. Varying degrees of nausea
and vomiting are common. Vomiting may beamajor feature even in the absence of
obstruction.

Theabdomina examination may reved |ocalized epigastric tendernessto the
right of themidline, but in many instancesno tenderness can bedlicited.

Theactivity of duodena ulcer and itsaccompanying symptomstypicaly remit
andrecur at intervalsof severd years. Relapses|ast for 2—4 months, but thevariation
isgreat.

Gastric analysis. Both basic acid?
output (BAO) and maximal acid output
(MAOQ) areincreased. !

Upper gastrointestinal series. The| =
changesinduced by duodenal ulcer consist
of duodenal deformitiesand an ulcer niche.

Gastroduodenoscopy. Itisuseful in
evaluating patients with an uncertain
diagnosis and peptic ulcer those with|
bleeding from the upper intestine, andthose|
who have obstruction of the gastroduodendl [ - ;
segment and for assessing response to Figure 1.8. Gastroduodenoscopy:
therapy (Fig. 1.8). duodenal ulcer (arrow)
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1.5.ULCER PENETRATION

Ulcer penetration refersto penetration
of the ulcer through the bowel wall without
free perforation and leakage of luminal
contentsinto the peritoneal cavity. Surgical
series suggest that penetration occursin 20
percent of ulcers, but only asmall proportion
of penetrating ulcersbecomedlinically evident.
Penetration occurs in descending order of
frequency into the pancreas, gastrohepatic v '
omentum, biliary tract, liver, grester omentum, Figure1.9. The scheme
mesocolon, colon, and vascular structures.  Of Penetration of gastric ulcer

Antral and duodenal ulcerscan penetrate into the pancreas. Penetration can
adsoinvolvepyloricor prepyloric ulcerspenetrating the duodenum, eventud|ly leading
toagastroduodend fistulaevident asa"doubl€’ pylorus. A long-standing ulcer history
iscommon but not invariablein patientswho devel op penetration.

Theschemeof penetration of somach ulcersispresentedin picture(Fig. 1.9).

Clinical features

I ntense pers stent pain. Penetration often comesto attention because of achange
insymptomsor involvement of adjacent structures. Thechangein symptom pattern
may begradud or sudden; it usually involvesalossof cyclicity of thepainwithmeds,
and loss of food and antacid relief. The pain typically becomes moreintense, of
longer duration, and isfrequently referred to the lower thoracic or upper lumbar
region.Thediagnosisof penetrating ul cer issuspected clinically when anulcer inthe
proper regionisfound. Mild hyperamylasemiacan deve op with posterior penetration
of either gastric or duodend ulcer, but clinical pancretitisisuncommon. Penetration
can beassociated with awidearray of uncommon complicationsinc uding periviscerd
abscess(evident on CT or ultrasonography), erosioninto vascular structures|eading
to exsanguinating hemorrhage (aortoentericfistula), or erosonintothecysticartery .

Figure 1.10. X-ray: gastric ulcers (barium collects in ulcer crater)
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Gastric ulcer

-t

Figure 1.11. Endoscopic view of ulcer

Rare biliary tract complications include erosion into the biliary tree with
choledochoduodend fistula, extrahepatic obstruction, or hematobilia. Fistulization
into the pancrestic duct hasa so been reported with penetrating duodend ulcer fistulae
areseenwith greater curvature gastric ulcers, particularly marginal ulcers. Typical
featuresof thiscomplicationincludepain, weight loss, and diarrhes; feculent vomiting
isan uncommon, but diagnostic symptom. A duodenocolic fistulacan a so occur.
Diagnosisconfirmed by X-ray (Fig. 1.10), endoscopy (Fig. 1.11), CT or MRI.

1.6.PYLORIC STENOSIS

Pyloric stenosisisanarrowing of the
outlet somach (Fig. 1.12). Stenosisof pyloric
part of the stomach and duodenum dueto
ulcers arise as a result of scarring and _
morphological changes around an ulcer. ({ / ) ) Y Stomath
Narrowing, disturbance of thecoordinated — Puodenum —
motility of pylorusasaresult of ulcer creates
an obstacle to the norma movement of
stomach content to the duodenum.

Thepyloricorificeis0,5-0,7cmin diameter. The mucosaof pyloric part of
stomach isthickened with rough folds. Muscular fibersare hypertrophied and solid.

During decompensation stagethe muscular layer of scomach becomesthinner
andthepyloricorificenarrowstoafew millimeters. Microscopically atrophy of mucosa
and muscular fibers, vesselssclerosisisseen.

Clinical stagesof stenosisaredistinguished:

1. Compensation stage.

2. Subcompensation stage.

3. Decompensation stage.

Clinical features

Thefirst signsof stenosiscan be seen eight-ten yearsafter the onset of the
peptic ulcer disease, thereismainly narrowing, rigidity and disturbance of theactivity
of the pylorus, which creates a barrier for transition of stomach content to the
duodenum.

Figure 1.12. Pyloric stenosis
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At thecompensation stage, the hypertrophy of thewall of somach devel ops.
Thereupon gastric content does pass through the narrowed area of stomach but
passesdowly. Inthisstage, patient usualy complainsof afeding of discomfortinthe
epigastric areaafter food intake with periodic vomiting of sour gastric contents.
X-ray —onan empty stomach inthe scomach isdetermined 200-300 ml of fluid; the
somachisof normd sizeor dightly enlarged. Theevacuation of barium suspensonis
timely or slowed downto 6-12 hours.

At the subcompensation stagemuscular layer of ssomach becomesthinner.
Evacuation disordersareincreased. Inthisstageof thedisease patientsusudly complain
of permanent fedling of discomfort in epigastricregion, nauseaand vomiting. Vomiting
becomes systematic (once or twice on aday). When examined at this stage, the
symptom of "splash noise" isoften detected, diagnosed on an empty stomach or a
few hours after eating. X-ray: the tone of the stomach isreduced, its capacity is
increased, the peristalsisis s uggish. An empty stomach in the sscomach with more
than 500 ml of liquid. Evacuation of the barium suspensionissowed downto 10—
12 hours.

At the decompensation stage, the clinical signs appear quickly. Thereare
disturbancesinthe general condition of the patient, considerablelossof weight (30—
40%), acutely expressed dehydration, hypoproteinemia, hypoca caemia, azotemiaand
akaloss. In caseof prolonged disease, asaresult of progression of disturbances of
metabolism, there can be convulsive syndrome(gadtrictetany). Vomitinginthisstageis
not alwaysconsidered to beatypical sign, infact patientsoften stop eating, and the
stomach congderableincreasesin szeand atrophy of wall isseen. Insuch patients, itis
possibleto definethe contoursof the stretched ssomachin theepigastricregion, which
hasdow peristass. 1.5-2litresof food with aputrid smell areremoved with agastric
tube. Therecan beconsderabledisturbancesof e ectrolytemetabolism. X-ray: thereis
anincreaseintheszeof the ssomach and itslowering, adecreasein tone, aduggish
peristalss. Evacuationisdramatically dowed downto 24 hoursor more.

Inthedecompensated stage of genos's, thestomachisnot completely absorbed
from food. Vomiting becomes systematic, pain is permanent. The severity inthe
epigadiric region disappear only after vomiting or ringng of thestomach. Thegenera
condition deteriorates sharply, exhaustion and dehydration increase, seizuresand
symptomsof azotemia(weakness, headache, lossof appetite, thirst, ssenchfromthe
mouth, oliguria, seizures, etc.) appear. Determined constant "' noise splash” onan
empty stomach, developsahumoral syndrome: hypochloremia, hyperazotemia,
akaogs; thereisathickening of theblood.

Asaresult of repeated and profuse vomiting, inwhich hydrochloric acidis
removed from the body, and with it achlorine component, chlorineionsaredrawn
from the blood to form hydrochloric acid. Thereleased sodiumionsenter into a
compound with bicarbonates, a kalossdevelops. Alka osi's, azotemia, aviolation of
calcium metabolism contributeto anincreasein theexcitability of theneuromuscular
system. With increased muscular excitability, positive are: Khvostek's sign —
reduction of facia musclesof thefacewhen struck by ahammer inthe projection of

—19—



thetrunk of thefacia nerveor itsbranches, Goffman’'ssign—unbearable painwhen
tapping ahammer intheregion of theexit of branchesof thetrigemina nerve; Trusso's
sign—convulsive evidence of fingersunder pressure on the median nerve onthe
shoulder or forearmintheform of "hand of an obstetrician”; Bechterew'ssignisthe
flexion of thefingerswhen striking the back surface of thefoot intheregion of 111 and
IV metatarsus. Sometimesthereisdiplopiadueto crampsintheeyemusdes, myotonia—
the patient cannot flex and unbend the hands and feet. With the growth of the
hypochloraemiaclinic, painful tonic spasmsof skeletal musclesarise, spontaneous
reduction of thefingersintheform of the"hand of an obstetrician” (Poole' ssing),
tonic convulsionsof thewholebody with opisthotonusand trismus. In severe cases,
adeep comadevel ops.

Themethodsof investigations

L aboratory studies

 CBC count (leukocytosiswith left shiftisfound inmost cases.); biochemical
parametersof blood, blood and urineanalys's; coagulogramm; Ht (hematocrit, parity
of volumesof uniform elementsand plasmasof blood); blood group, rhesus-factor
(Rh-factor);

» Serum gastrinlevels(gastrinlevel sgreater than 1000 pg/mL aresuggestive
of gastrinoma).

* H. pylori infectiontesting:

» Serum H. pylori antibody detection: Antibodies (immunoglobulin G
[19G]) to H. pylori can be measured in serum, plasma, or wholeblood

» Urea breath tests: Urea breath tests are used to detect active H. pylori
infection by testing for theenzymatic activity of bacterial urease. Inthe presence of
urease produced by H. pylori, labeled carbon dioxide (heavy isotope, carbon-13,
or radioactiveisotope carbon-14) is produced in the stomach, absorbed into the
bloodstream, diffused into thelungs, and exhaled.

» Fecal antigentests: Feca antigentestingisusedtoidentify activeH. pylori
infection by revealing the presence of H. pylori antigensin stools. Thistestismore
accuratethan antibody testing and less expensivethan ureabreath tests.

 Hypochloremiaisardatively rarebut severeandlife-threatening complication

of peptic ulcer of the stomach and duodenum, foundin 0.5-1.5% of cases.

~ X-ray examination (Fig. 1.13). Inthe
compensation stage, the size of stomachis
N normal, its peristalsis is deep, increased,
Body - levacuation of contentsoccursinnot morethan
i A”"“m\ A 6 hours. Inthe stage of subcompensation the
g5 > , size of stomach increases, peristalsis is
decreased; evacuation takesup to 12 hours.
During decompensation stagethestomachis
considerably dilated like a sack and
deformed, the contrast staysfor long (more

Figure1.13. X-ray: than 24-48 hours) (Fig. 1.14).
normal gastric anatomy

Normal Gastric Anatomy:
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Gastroscopy with biopsy is a very NGRS
informative method of examination of such A Barium filled antrum
patients. By this method it is possible to
determinethereason and degree of stenosis
and al so the state of mucosaof the stomach
(Fig. 1.15).

Differential diagnosis

Functional gastrostasis is more
frequently seeninwomen. Inthat there, is .
absence of someorganic changesinthearea F'QUfel 14, Pylorlcsten05|5|sseen
of pyloric part of stomach or in aduodenum, in newborns within the first months.
Wh| Ch can beexpoﬂj dun ng gaﬁro&opy There isa4:1l mal e I‘atl (0] and IS due

Carcinoma of the stomach asarule  t0 hypertrophied musculature
also does not cause specia difficulties. at the pylorus
A diagnosisisfindly confirmed by histologica
examinationsof the biopsy material taken during endoscopy.

Conservative and surgical
treatment. Treatment for chronic ulcers
involves conservative therapy and surgical
~miorc jntervention according to theindications.

A cer Conservative treatment of peptic
.| e ulcers, basically, includesthree components:
: * Antibioticusudly includesamoxiaillinor
clarithromycin, sometimestetracycline.
» Antimicrobial drug usually includes

Figurel.15. Gasroscopy ~ 'Meronidezole.
examination degree of stenosis * Proton pump inhibitors (omeprazole,
rabeprazole, etc.) or bismuth preparations.

Thistreatment regimenisused for 7-14 daysand alowsachieving destruction
of Helicobacter in 90% of patients. The patient should know that he must perform
theprescribed trestment infull. Patientsare a so assigned phys otherapeutic trestment
and recommended sanatorium treatment in sanatoriawith medicinal mineral waters.

Particular qualities:

1. Rare; most uncomplicated ulcersheal within 12 weeks.

2. If don't, change medication, observe addition 12 weeks.

3. Check serum gastrin (antral G-cell hyperplasiaor gastrinoma).

4. Esofogogastrodoudenscopy: biopsy al 4 quadrantsof ulcer (ruleout cancer)
if refractory.

Absoluteindicationsfor surgical trestment areurgent: perforation of theul cer,
profuse bleeding, not docking conservatively, and del ayed: decompensated stenosis
of theoutlet of the ssomach, unstable hemostasisor recurrent bleeding.

Relative indications: refractory ulcers to conservative therapy or often
recurrent (morethan 2 timesayear for complex treatment), with complicationsinthe
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history, aswell asulcersinthe cardia, large curvature and in the pyloric part of the
stomach, which can not be conservatively treated during 1 weeks.

Surgical treatment of peptic ulcer

In 1811, Theodor Billroth successfully performed thefirst gastric resection
with gastroduodenostomy for gastric carcinomacomplicated with pyloric obstruction
inVienna. In 1812, von Rydigier performed the same procedurefirstly for peptic
ulcer. By 1940, theterm " subtotal gastrectomy™ wasinterpreted asdenoting removal
of thedistal two-thirdsor three-fourths of the stomach.

After resection of the stomach, the continuity of the gut can berestored by
anastomosis of the remaining portion of the stomach to the duodenum
(gastroduodenostomy, or Billroth | anastomosis) or by anastomosis, therearedifferent
choicesfor gastrojeunostomy, the surgeon may bring the jejunal loop up to the
gastric remnant either anterior to the transverse colon (M oynihan's operation, and
V. Eishlsberg'soperation) or posteriorly through aholein the transverse mesocolon
(Hoffmeister'soperation, and Ploy'soperation).

For duodenal ulcer, Billroth |1 anastomosismay be preferable, becausethe
recurrent rate of Billroth | ishigher than Billroth I1. Billroth | isthefirst choicefor
gadriculcer. When cregting aBillroth 11 anastomos's, which kind of gastrojg unostomy
should be elected is depended on surgeon's personal experiences since another
method issatisfactory.

Physiologicaly, subtota gastrectomy removesthe antrumwhichisthemajor
sourceof gastrin secretion. Asresult, it decreasesthe gastric acid secretion stimul ated
by gastrin. The procedure removesthe part of the parietal cell massby excision of
the half ardaof the gastric body. Asresult, it decreasesthe gastric acid secretion
stimulated directly by vagusnerve.

In 1943 and 1949, Drapanasreported hisideathat pathogenesisof duodenal
ulcer was associated with increased acid secretion and vagus section would be
beneficia experienceabout vagotomy. After long period of devel opment, vagotomy
has been accepted in widely use in the
western. Ingenera, vagotomy includesthree
basic types, truncal vagotomy, selective
vagotomy and superselective vagotomy
(Fig. 1.16).

Truncal vagotomy. Truncal vagotomy
consstsof resection of 2cm segment of each
vagal trunk asit entersthe abdomen onthe
distal esophagus. Resection of truncal vagus
causes a great reduction of gastric acid
secretion, but it aso greetly suppressesgadiric
Fugure 1.16. Types of vagotomy: muotility dueto vaga enervation of theentire

1 —truncal vagotomy; stomach, and produces the disturbances of

2 — selective vagotomy; theremainder of theabdominal visceradue
3 —superselective vagotomy  to denervating these organs, which often
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present asdiarrheaand gallstones. Themethod of drainage must be performed for-
delayed emptying of the stomach. Because the denervation of thevagal fibersin
other abdominal visceraisstill abig problem, thisoperationisnot used very often.

Themost common typesof surgery for ulcersare vagotomy, antrectomy and
pyloroplasty. Vagotomy involves cutting the vagus nerve that transmits messages
from the brain to the stomach. Thisinterruption reducesacid secretion. Antrectomy
removesthelower part of the stomach (antrum) which produces ahormone that
stimulatesthe ssomach to secrete digestivejuices. Thisenlargesthe openinginto the
duodenum and small intestine (pyloris), enabling contentsto passmorefreely from
the stomach. Pyloropl asty may be performed with avagotomy.

SHectivevagotomy. I n sdlectivevagotomy, each abdomina vagueistransected
at apoint just beyonditsbifurcationinto gastric and extragagtric divisons. Thus, the
hepatic branch of the anterior vagus and the celiac branch of the posterior vagusare
maintained. The drainage procedureis still necessary in selective vagotony. Two
kindsof drainage procedures can be chosen, pyloroplasty and gastrojeunostomy.

The pyloroplasty, originally introduced by Helineke (1816) and Mikulicz
(1811), can provide alarge gastric outlet and enhance emptying of the stomach.
Thereare multipletechniquesfor pyloroplasty, Heineke-Mikulicz technique and
Finney technique aremost commonly in usetoday. If gastroenterostomy ischosen
for delayed emptying of the stomach, the anastomosis should be performed inthe
distal antrum, immediately proximal to the pylorus.

Superselective (highly selective) vagotomy. The newer operation was
devel oped for thetreatment of peptic ulcer. Thetechnique sparesthemain nervesof
Latarjet but dividesal vagal branchesthat terminate on the proximal two-thirds of
thestomach. Thedenervation of thevagd fibersislimited to only theproximal ssomach
(roughly totheareaof parietal cellsmass) with preservation of theinnervation of the
antrum. Sinceantrd innervationispresarved, gastricemptyingisrdaively unimpaired,
and adrainage procedureisunnecessary. Physiologically, all typesof vagotomy
eliminatedirect voga stimulation of theparieta cells, astheresult, gastricacid secretion
stimulated by vagusisdecreased; gastric acid secretion stimulated by gastrinisa so
decreased since gastrin release from antrum is diminished resulting from vagus
resection. Basal and postprandial serm gastrin levelsareincreased because of the
risein gastric pH. Basal and stimulated acid secretion isboth reduced to about one-
tired of preservation of theentiregastric reservoir capacity. Theprincipd disadvantage
isrecurrent ulceration in about 10% of patients. Thereason mainly isincomplete
vagotomy, which lead to grest emphasison thisprocedure. In additionto the problems
of surgical technique, variationsinthevagusat the esophagedl hiatusand adjacent to
theabdomina esophagusand on the scomach make completeinterruption of a vaga
fibersimpossiblein somepatients.

Antrectomy and vagotomy. This operation entails adistal gastrectomy of
50% of the stomach, with theline of gastric transection carried high on thelesser
curvatureto conform to the boundary of the gastrinproducing mucosa. Excision of
theantrum removes gastric acid secretion stimul ated by gastrin; vagotomy eiminates
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direct vaga stimulation of the parietal cells. The procedure combinesgastrectomy
and vagotomy in both surgical technique, and effectsto peptic ulcer. The procedure
of antrectomy and vagotomy isassociated with alow incidence of margind ulceration
and ageneraly good overdl outcome.

Thetermsantrectomy and hemigastrectomy areloosely synonymous. The
proximal remnant may be reanastomosed to the duodenum (Billroth | anastomosis,
Fig. 1.17) or tothesideof theproximal jgunum (Billroth 11 anastomosis, Fig. 1.18).

1

Divided stumps of
gastric vessels
and gastric nerve

Billroth 1 gastroduodenal anastomosis
completed

Figurel1.17. Billroth | procedure

L
0 Y
L iy

Figure 1.18. Billroth Il (1) and R-Y limb gastrectomy (2) procedures

TheBillroth | techniqueismost popular, but thereisno conclusive evidencethat the
resultsare superior. When creating aBillroth || anastomosis, the surgeon may bring
thejglunal loop up to the gastric remnant either anterior to the transverse colon or
posteriorly throgh a hole in the transverse mesocolon. Since either method is
satisfactory, or antecolic anastomosisisel ected in most casesbecauseitissimpler.

» Least common (5% of al gastric ulcers).

* Ulcers2-5 cm from cardiacan betreated with distal gastrectomy, extending
resection aongthelesser curvatureand Billroth | (Pauchet—Shoemaker'sprocedure).

* Ulcers closer to GEJ, tongue-shaped resection high onto lesser curve
(Csende's procedure with Roux-en-Y reconstruction) (Fig. 1.19).
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Giant Gastric Ulcer

* Giant gastric ulcer: >3 cm; 30% malignancy risk.

» Subtotal gastrectomy with Roux-en-Y (high morbidity and mortdity).

 Kelling-Madlener procedure: less aggressive, antrectomy, Billroth |
reconstruction, bilateral truncal vagotomy, leave ulcer, multiplebiopsies, cautery of
ulcer.

Surgical treatment of penetration ulcer

1. Reducegastric acidity:

» Antisecretory drugs (proton pump
inhibitors, H2 receptor antagonists etc.):
reduce histamine production, which aso
blockseffectsof acetylcholine, and gastrin. s \

 Antibiotics to get rid of H. pylori Eouscs
infection. /*}-\j/
» Discontinuesmoking. / :

2. Surgery (Figs. 1.18-1.19): ' / \

Fundus

Line of
transection

- Body

Type IV
gastric ulcer

e Last resort. e

* Most applicabletocomplicationsthat gure 1.19. Csendes resection
don't respond to drug therapy. (line of transection;

* Procedureinvolvesreduction of acid Roux-en-Y anastomosis)

secretion whileensuring gadiric drainage.

Duodenal ulcers

Themaintask of routinesurgical trestment for peptic ulcer isthecreationin
the postoperative period of conditionsfor theelimination of aggressionfactorsinthe
gastroduodenal region with asimultaneous decreasein mortality and the maximum
reduction of Sdeeffects. With ul cer of theduodenum - thiseffect ontheacid-producing
zone, theeffectivenessof the operation isdetermined by thelevel of suppression of
gastric secretion; with gastric ulcer —the effect on the zone of ulcerativeinfiltrate,
which further allows normalizing
trophic disorders and creating *
conditionsfor sehilizZing higostructural e diser
changesin thegastric mucosa. Inthe
structure of surgical interventionsin g.uem  Longitu
duodend ulcer, themostjudtifiedinthe g -
dominanceof thenervousmechanism i
of acid regulation are selective
proxima vagotomy, selectiveor trunca
vagotomy (Fig. 1.20) with removal of
theulcerous substrate or itsexcretion
inthelumen of thedigestivetract and
various variants of duodeno- or
pyloroduodenoplasty in depending on
the performed vagotomy.

Anterior division

of vagus nerve

Figure 1.20. Removal of ulcer (A),
pyloroplasty and truncal vagotomy (B)
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The prevalence of thehumoral link of
the regulatory mechanisms, which is
expressed by the hyperplasiaof thegastrin-
producing cells of the antral part of the
stomach and thes multaneousdecreaseinthe
M amount of somatostatin-producing cells,

Billot serves as an indication for performing

' subdiaphragmatic truncal vagotomy with

antrumectomy as an operation that acts

Figure 1.21. Antrectomy with  simultaneously on two mechanisms of acid

Billroth | and truncal vagotomy  requlation in the stomach: the nervousand
humoral (Fig. 1.21).

Surgical treatment of ulcerative stenosisof theoutlet stomach

Preparation of patientsfor operation: correction of metabolic disturbances,
such patients must receivetransfusion of fluidsupto 2,5-3 1 per day which contain
theionsK+, Na+, Cat++, amino acid and glucose; plasma, albumin. Twicedaily
decompression and washing of stomach with anti-ul cer therapy isdone. Effective
preoperative preparation in such patientsrequires 57 days, sometimeseven more.

The choice of operation method dependson many factors: degree of stenosis,
secretory and motility functionsof ssomach, ageof patient, presence of accompanying
diseasesetc. In the compensated and subcompensated stages of stenosisand when
functionsof stomach are preserved, it ispossibleto perform organsaving drainage
operationsor minimal resection of somach. Withincreaseinthesignsof stenosisand
disturbanceof basicfunctionsof ssomach, the volumeof operation must beincreased
toresection by the Billroth'smethods.

Somach resections and vagotomy:

* Billroth | —gastro-duodenoanastomosi s end-to-end.

* Billroth Il —gastro-jejunoanastomosis end-to-side with blind closure of
duodenum.

* Sdlectiveor highly selectivevagotomy —denervation of parieta gastriccells.

Postoper ative complications:

* Gastric atony ~ 50%.

* Alkdinegadtritis.

* Recurrent ulcers~ 2%.

* Diarrhea~ 16%.

» Dumping syndrome~ 14%.

* Biliousvomit ~10%.

* Anemia~ 12%.

* B12 deficiency ~ 14%.

* Folate deficiency ~ 32%.

Postvagotomy complications:

* Diarrhea~ 2%.

» Dumping syndrome ~ 2%.

* Biliousvomiting < 2%.

(removal of the antrum)
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1.7.POSTOPERATIVE COMPLICATIONS
OF SURGERY FOR PEPTICULCER

Postoper ative complicationsafter gastrectomy

Inour dinics, weuseto thefollowing classfication of postresection syndromes:

I. Functiond disorders.

[1. Organicdisorders.

Functional disordersincdude: dumping syndrome, functiona syndromeleading
and withdrawal hinge syndrome, hypo- and hyperglycemic syndrome, and post-
resection dystrophy; to or ganic—disorders due to mechanical causes (operation
defects): @ mechanica syndromeof theresultingloop, b) anastomoses; 2) disorders,
which are based on inflammatory processes: @) cholecystitis, b) hepatitis,
C) pancredtitis, d) enterocolitis, €) peptic ulcersof stump of thestomach and jgunum.
Inaddition, wesingleout early and | ate postoperative complications.

Early complications: postoperative hemorrhage, duodena stump leakage,
anastomosisleakage, obstruction, and gadtric retention may developintheimmediate
postoperative period.

Postoper ativehemor r hage. Within 24 hours after operation, small volume
of dark red or coffee grounds' gastric juice may be sucked from nasogastric tube.
Thevolumeusually islessthan 100-300 mi/d. It should disappear during the second
tothird daysafter operation. Massive blood sucked from nasogastric tube, or severe
melenaistheindication of postoperative hemorrhage, which may bedueto bleeding
at the sutureline of gastrojeunostomy of gastroduodenostomy, or may be dueto
failureto control bleeding fromulcer if lesonisleftinthe place. Most patientswith
thiscomplication can be cured by nonoperative managementsincluding prolonged
fasting, hemostatic, and blood transfusion. But reoperationisindicated if blood|oss
ismorethan 1500 ml in 24 hours, or shock occurs.

Duodenal stump leakage. Blowout of the duodenal stump is the most
common cause of death after Billroth 11 gastrectomy. This complication can be
minimized by resorting to catheter drainage of the duodenumif the duodenal closure
isnot satisfied dueto duodenal scarring and intiammeation. Equally important is
selection of vagotomy with drainage procedurein preferenceto gastric rescctionin
patientswith abadly damaged or inflamed duodenum. Obstruction of the afferent
limb of the gastrojeyunostomy may contribute to thiscomplication by increasing
intraluminal pressurein theduodenum.

Theclinica pictureischaracterized by sudden severe upper abdominal pain
during thethird to sixth daysafter surgery. The pain often radiatesto the shoul der,
and the patient devel opsabdomina rigidity, highfever, and leukocytosis.

Immediate reoperation ismandatory. A sump device should beplaced inthe
region of theleaking duodenal closure. Spontaneous closure usually occursif the
patient survivesthe acute phase; if it doesnot, thefistulashould be surgically closed
after the patient has been stablefor 46 weeks.

Anastomosisleakage. Anastomosisleakage usually occursduring thefifth
to seventh daysafter operation, and it may occur at thegastrojgunstomy (Billroth 11
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anastomosis) or at gastroduodenostomy (Billroth | anastomosis). Bothresultin
peritoneal spoilage with gut contents and are associated with peritonitis. Leakage
formthesuturelineismaost commonly caused by ischemiaor by problemsof suture
technique. Nonoperative managements are considered firstly. Some patients may
need reoperationto repair leakage.

Postoperative obstructions. According to the anatomic position,
postoperative obstruction can be divided into anastomotic obstruction, afferent loop
obstruction and efferent |oop obstruction.

Anastomotic obstruction. Anastomoti ¢ obstruction occursfollowing Billroth
| gastrectomy (gastroduodenostomy). The diameter of anastomosi s between the
remaining portion of the stomach and the duodenumislimited by the lumen of the
duodenum. The problems of surgical suture and tissue edema may cause the
obgtruction of theanastomosis. Theclinical festuresarethegastric sasisand vomiting
after eating, the vomitus usually doesnot contain bile. Barium X-ray examination
may demonstratethediagnoss. If conservativetreatment for short period doesnot
relief obstruction, reoperation and re-anastomosisisindicated.

Afferent lop obstruction. Afferent |loop obstruction occursonly after Billrothl |
gastrectomy (gastrojg unostomy). It may occur asan acute compl ete obstruction, or
asachronicincomplete problem. Obstruction can result from sharp angul ation or
kink at the gastroje unstomy, inflammation secondary to an anastomotic leak, fat
necrosis. If thetransected edge of the ssomachissawn to thejgunumon alinethat
isnot parallel to theantimesenteric border of thejgunum, theanastomosisislikely to
twist and obstruct.

Acute complete obstruction of the afferent loop isacl osed-loop obstruction,
characterized by sudden and severe epigastric pain, frequent vomiting without bile,
and severetendernessof right upper quadrant. In chronicincompl ete obstruction of
theafferent loop, bileand pancrestic juicesdistend the partialy obstructed afferent
part, especialy after eating. Thefeatureisthat abdomina pain and vomitingwithbile
occur at 15-30 minutesafter eating. Themed itsdlf isusualy niot vomited becauseit
enterstheefferent part of loop without difficulty. Chronicincomplete obstruction of
theafferent loopisa sotermed afferent |oop syndrome.

All patients with acute complete obstruction should undergo emergency
operation. But medical management may be considered for afferent loop syndrome.
Reoperationisindicated if symptoms are severe and persistent. The afferent and
efferent parts of loop may be anastomosed sideto side. A Billtroth |1 anastomosis
can beconverted to aBillroth | anastomosisor aRoux-en-Y gastroje unostomy.

Efferent 1oop obstruction. Obstruction of the efferent part of gastrojgunostomy
may be due to the same causes responsible for the afferent part obstruction. In
addition, obstruction of the efferent part of loop may be dueto herniation of small
bowe through the space behind the gastroj g unostomy unlessthisspaceisobliterated.
Thedinicd manifestationsarethe presentation of highjgunum obsiruction, and vomitus
containshile. Emergency operation should beconsidered if symptomsdo not relief.

Gadtricretention. An occasional patient isunableto tolerate oral feedings
whenthey arestarted 4 or 5 daysafter surgery. If thiscondition isdueto edemaof
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the stump, resolution will usualy occur if the ssomach isdecompressed for severa
moredays. If improvement isd ow, balloon dil atation by an endoscopy may behd pful.

L atecomplications. Late complicationsmay occur at several monthsor years
after operation.

Anastomotic ulcer. Anastomotic ulcer isrecurrent ulcers, whichisnearly
adwayslocatesimmediately adjacent totheanastomossontheintestind sde(margind
ulcer). Morethan 90% developsafter Billroth 11 subtotal gastrectomy for duodenal
ulcer, anditisunusua after gastrectomy for gastric ulcer.

Theusual complaintisupper abdominal pain, whichisoften aggravated by
eating and improved by antacids. About athird of patientswith anastomotic ulcer
will experience massive gastrointestinal hemorrhage. The common cause of
anastomotic ul cer after gastrectomy isinadequate gastric resection. Another common
causefound in patient received Billroth |1 gastrectomy istoo long afferent loop,
which produces cons derabl e absorption of alkaine pancrestic and biliary secretions
beforethesejuicesreach theanastomosis. H,, receptor blocker (cimetiding) or proton
pump blocker (omeprazole, etc.) will cause most marginal ulcers to heal, but
recurrencesare common, re-gastrectomy will beindicated in the most cases.

Dumping syndrome. Early dumping syndrome occurswithin 10-20 minutes
of eating and seemsto be most common after milk with sugar or acarbohydrate
medl. " Symptomsof thedumping syndrome”’ are noted to someextent by most patients
who havean operation that impairsthe ability of the stomach to regulateitsrate of
emptying . Thesudden emptying of hyperosmotic material into jejunum may bring
about alargeinflow of extracelular fluidinto thejgunum. Thisrapid fluid shift may
result in decreased blood volume, increased splanchnic blood flow, decreased blood
pressure, and increased hematocrit. Patients may experience pal pitation, weakness,
sweeting , dyspnea, naused and vomiting, diarrhea, abdominal cramps, even syncope.
Thedegreeof severity varieswidely, and not al symptomsarereported by dl patients.
The patient must lie down for 3040 minutes until the discomfort passes. Within
severa monthsto oneyear, however, dumping correl atesloosely withthesize of the
gadirointestina anastomosis, and preoperative psychology instability.

Diet therapy to reducejejuna osmolality issuccessful inall but afew cases.
Thediet should below in carbohydrate and highinfat and protein content. Meals
should betaken dry, with restricting all intake of fluid during meals. Anticholinergic
drugsmay beof helpin somepatients. If dumping symptomsarerefractory todietary
and drugstherapy, further surgery may becons dered. Good resultshave been reported
following conversonof Billrath 11 into Billroth | anastomosisand with theinsertion of
areversed 10 cm segment of small intestine at the gastric outl et.

Thelate dumping syndrome occursin 2—4 hoursafter eating. Thiscondition
mimicsearly dumping syndrome, but theclinical festuresare caused by hypoglycemia
Theetiology may bethe sameasearly dumping syndrome. After eating, largeamount
of food flow into jeunum rapidly, resulting in rapid absorption of sugar and
hyperglycemia Hyperglycemiastimulatesmoreinsulin, which producehypoglycemia
The patient obtains relief by eating sugar immediately after the symptoms of
hypoglycemiaoccurs.
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Alkligereflux gastritis. Reflux of duodenal juicesinto the stomachisan
invariableand usually innocuous Situation after operationsthat interferewith pyloric
function, but in some patients, it may cause marked gastritis. Bile saltsmay destroy
gastric mucosal barrier. The principa symptomsare:

1. Persgtent epigadiric burning pain, whichisgetting worse after med, antacids
donot relief pain.

2.Vomitingwithbile.

3. Weight loss, stoolsmay be positivewhen tested for occult blood, but melena
or hematemesisis rare. The diagnosis is depended on endoscopic and biopsy
demonstration of an edematousinflamed gastric mucosa. Sinceaminor degree of
gastritisisfound in most patients after gastrectomy, the endoscopicliningsareto
somedegree nongpecific. There appearsto be acorrelation between the amount of
bilereflex and away to select patientsfor corrective operation.

Roux-en-Y gastrojejunostomy with a 40 cm efferent jgjunal loop is the
treatment of choice. About 75-95% of patients experience asatisfying result.

Nutritional disturbances

Weight lossand malabsor ption. Some patientsgain we ght when gastrectomy
relievesulcer discomfort, but ontheaverage, a5-10% of patientshaveweight |oss.
Themgor factorsthan can contributeto ma nutrition after gastrectomy areasfollows,
small gastric reservoir after the most areaof stomach isremoved, adecreased fat
absorption caused by uncoordinated mixing of food and pancreatic enzymesinthe
bowel, and blind loop syndrome. Diet therapy and oral nutritional support may be
needed inthepatients.

Anemia. Anemiaafter gastrectomy isdueto anutritiona deficiency of iron,
vitamin B, or folate. Iron deficiency playsthemostimportant rolein the development
of chronic anemia, but anemiamay betheresult of any combination of iron, vitamin
B, and folate deficiencies. Beforethisdiagnosisisaccepted, the patient should be
checked for blood loss, marginal ulcer, or an unsuspected tumor. Iron deficiency
anemiadevelopsin about 30% of patientswithin 5 yearsafter gastrectomy. Itis
caused by failureto absorb food iron bound in an organic molecule. Inorganiciron,
ferroussulfate or ferrousgluconate, isindicated for trestment and organic molecule.
Inorganiciron, ferrous sulfateor, ferrous gluconateisindicated for trestment and is
absorbed normally after gastrectomy. M egal oblastic anemiaisdueto deficiency
absorption of vitamin B,,, whichistheresult of adeficiency of theintrinsic factor
after gastrectomy. Vitamin B,, can be given to cure megal oblastic anemia.

Seatorrhea. Steatorrheaisthelossin the stool of morethan 7% of thetotal
amount of fat ingested, whichisoccasondly seenafter Billroth 11 gastrectomy. Inthis
Stuation, bypassof duodenum may interferewith mixing of bileand pancregticlipase
withingested fat. Some patientshave afferent loop stasis; overgrowth of bacteriain
theafferent limb may causetheblind loop syndrome, resulting in malabsorption and
steatorrhea

BoneDisease. Bonedisease usually occursin 5-10 yearsafter gastrectomy,
andismorecommonly observed inwomen than men. Osteomal aciaand osteoporos's
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are common findings. Malabsorption of vitamin D or calcium rather than their
decreased dietary intakeisresponsiblefor these postoperative bone di seases.

Postoper ative complicationsafter vagotomy

Postvagotomy diarrhea. The daily frequency of bowel movementsis
increased in about two thirds of patientswho have had atruncal vagotomy. But only
about 5-10% of patients who have severe diarrhea and require treatment with
antidiarrheal agentsat sometime. Thediarrheamay occur two or threetimesevery
week or may be episodic, inwhich casethe onset is unpredictable after symptom
freeintervals of weeksto months. An attack may consist of only oneor 2 watery
movementsor, in severecases, may last for afew days. Other patientsmay continually
produce 3-5 loose stool s per day.

Postvagotomy diarrheaisprobably duetoincreased gastric emptying (following
thedrainage procedure) and the effectsof vaga denervation onintestina motility, but
the pathophysiology hasnot been fully understood. Thiscomplication may beavoided
by parietd cell vagotomy.

Necrosisof gastriclesser curvature. Necrosisof gastric lesser curvature
isarareearly complication seen in patientswith supersel ective vagotomy. It may be
caused by devascularization and injury achieved incidentally in the process of
denervationthelesser curvature. If thiscomplication issuspected, gastroscopy may
be used for aprompt diagnosis. Emergency reoperation and excision of necrotic
areaof thestomach areindicated.

Gastricretention. The mechanism of gastric retention after vagotomy is
different fromthat after gastrectomy. But thiscomplication occursonly intrunca and
sl ective vagotomy without drainage procedure. Gastric emptying isbrought about
inlargepart by contraction of the antral musculature. Thevagal denervation of the
stomach including the antrum produces del ayed gastric emptying. After drainage
procedures (pyloroplasty and gastroj ejunostomy) have been added in vagotomy,
gastric retention did not occur commonly. Superselective vagotomy has been
developed al so for avoidance of delayed gastric emptying by preservation of the
vagal innervation of theantrum.

Sressupper gastrointestinal mucosal injurer (SUGMI)

Theterm "stressulcer" hasbeen used classically for long timetorefer toa
heterogeneous group of acte upper gastrointestinal ulcersor acute mucosal injury
that devel opfollowing physiolgically stressful illnesses, such asshock, sepsis, burns,
and central nervous system tumorsand trauma, or occursin the patientswho are
critically ill for long periods. It may & so devel op following somedrugsingestion
(aspirin, cortisone). Thispathol ogical conditionsweretermed variedly, for example,
acutegadtritis, Curling'sul cer (following burns), or Cushing'sulcer (following central
nervous system tumorsand trauma). But none of theseincluding stressulcerscan
exactly present and describethe pathologica and clinica festuresfor theseconditions.
Theterm"stressupper gastrointstina mucosal injuries’ may bemorepreferable. The
reasonsarethefollowing (1) although thelesionsarefound most commonly inthe
stomach, but they arenot limited within the gastric mucosa, theduodenum, thelower
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portion of the esophagus and the upper portion of thejejunum may beevolved, so
"upper gasrointestina mucosd™ hasto beused; (2) lesonsmay besuperficid erosions,
or acute ul cer deep into themuscular layer not correct; (3) lesionsusually occur in
the streased patientsor lesionsresult stresscondition, soterm "stress' should not be
abandoned.

Gastroduodena endoscopy performed early intraumatized or burned patients
has shown acute gastric erosionsin the maority of patientswithin 72 hoursof the
injury. Such studiesillustrate how frequently the disease processremainssubclinical;
clinically apparent lesionsdevelop in about 20% of susceptible patients. Infact, the
redl incidence of SUGM I would be higher than theincidence of massive hemorrhage
and acute perforation, becauseit isdifficult to befoundif SUGMI occurswithout
complication of massve hemorrhageor perforation.

Hemorrhageisthemgjor clinical problem and usudly isthefirst manifestation
inseverestressed patients, although perforation occursin about 10% of casesAcute
gastroduodenal perforation isthe second common symptom. Clinically evident
bleeding isusually seen 3-5 daysafter theinjury, and massive bleeding generally
doesnot appear until 4-5 dayslater.

Physical examinationisnot contributory except to revea grossor occult feca
blood or signsof shock.

SUGMI should be considered whenever acute gastrointestinal bleeding or
perforation occursafter mgor traumaor during thecourseof criticaly ill. Gastroscopy
is the most important diagnostic procedure available. It is usually possible to
demondtrate acute, superficia, bleeding gastric erosionsif gastroscopy isperformed
during the period of bleeding. Upper gastrointestinal X-ray seriesarerarely helpful
sincetheerosionlesionsare quite superficial. Thediagnosisof perforated ulceris
depended on theclinical features (the sudden severe epigastric pain, and signs of
peritonitis).

Initial management should consist of gastric lavagewithiced Normal Saline
solution, antacids, H, —receptor antagonistsand proton pump inhibitors. Blood
transfusion may beindicated in some patients.

Inthesickest patients, if facilitiesand trained personnel are available, the
selectiveinfusion of vasoconstriction agents (e.g., vasopressin) into theleft gastric
artery through apercutaneoudy placed catheter should probably be attempted before
operationisconsidered.

Emergency laparotomy should be cons dered if the nonoperative management
failsto control thebleeding. Surgical treatment consistsof subtotal gastrectomy, or
vagotomy and pyloroplasty with suture of the bleeding points. Most experts
recommend ahigh subtotal gastrectomy excising asmuch ulcerated parietd cell mucosa
aspossible, if the patient's condition permits. Whenit occurs, rebleeding isnearly
awaysfromlesonsleft behind at theinitia procedure. Rarely, total gastrectomy has
had to be used because of the extent of erosionsand severity of bleeding.
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1.8. ENDOCRINE DISEASESTHAT CAUSE PEPTIC ULCERS
1.8.1. PRIMARY HYPERPARATHYROIDISM

Primary hyperparathyroidism causeshypercal cemia (el evated blood calcium
levels) through the excessive secretion of parathyroid hormone (PTH), usualy by an
adenoma (benign tumors) of the parathyroid glands. Itsincidenceisapproximately
42 per 100,000 people. Itisalmost exactly threetimes ascommon in women as
men.

Theparathyroid glandsarefour pea-
sized glands|ocated onthethyroid gland in
theneck (Fig. 1.22). Occasionally, aperson
isbornwith one or more of the parathyroid
glandsembeddedinthethyroid, inthethymus,
or located € sewherearound thisarea. Inmost
such cases, however, the glands function

normaly.

Though their names are similar, the Parathyroid gland
thyroid and parathyroid glandsare entirely Figure 1.22. Thyroid and
different glands, each producing distinct parathyroid gland

hormoneswith specific functions. The parathyroid glands secrete PTH, asubstance
that helpsmaintain the correct bal ance of calcium and phosphorusinthe body. PTH
regulatesthelevd of calciumintheblood, release of calcium from bone, absorption
of caciumintheintestine, and excretion of calciumintheurine.

Whenthelevel of calciumintheblood fallstoo low, the parathyroid glands
secretejust enough PTH to restorethe blood calcium level.

Signsand Symptoms

The signs and symptoms of primary hyperparathyroidism are those of
hypercalcemia. They are classi cally summarized by the mnemonic " stones, bones,
abdominal groansand psychicmoans’.

« "Stones” refersto kidney stones, nephrocalcinosis, and diabetesinsipidus
(polyuriaand polydipsia). Thesecan ultimately lead torendl failure.

* "Bones' refersto bone-related complications. The classic bonediseasein
hyperparathyroidismisosteitisfibrosiscystica, which resultsin pain and sometimes
pathological fractures. Other bone diseases associated with hyperparathyroidism
are osteopoross, osteomalacia, and arthritis.

« "Abdominal groans' refersto gastrointestinal symptoms of constipation,
indigestion, nauseaand vomiting. Hyperca cemiacan |lead to peptic ulcersand acute
pancredtitis.

* "Psychicmoans' refersto effectson the central nervous system. Symptoms
incdudelethargy, fatigue, depresson, memory loss, psychod's, aaxia, ddirium, andcoma

» L eft ventricular hypertrophy.

* Increased all-cause mortality.
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Diagnosis

Blood tests— hyperparathyroidismisdiagnosed based upon levelsof blood
calcium and parathyroid hormone. In most peoplewith hyperparathyroidism, both
levelsarehigher than normal. Occasiondlly, aperson may havean elevated calcium
level and anorma or minimally elevated PTH level. Since PTH should normally be
low when caciumiseevated, aminimally elevated PTH iscons dered abnormal and
indicateshyperparathyroidism.

Bone density testing —bone density testing is usually recommended for
peoplewith hyperparathyroidism. Thistest can help determineif the boneshave
become weakened as a result of abnormal blood calcium levels. Dual x-ray
absorptiometry (DXA) testing isthe most commonly used method for measuring
bonedensity. Thistest isdescribed in detail separately.

Kidney stonetesting—testing for "silent” kidney stonesisnot recommended
whenyou arefirst diagnosed with hyperparathyroidism. Testing isrecommended,
however, if you have had akidney stone previously. Testing usually involvesan
ultrasound or CT scan of thekidneys. Further testing isnot needed after theinitial
screening unlessaperson devel opssignsor symptoms of astone.

Causes

Themost common cause of primary hyperparathyroidismisasporadic, sngle
parathyroid adenomaresulting from aclona mutation (~ 97%). Lesscommon are
parathyroid hyperplasia(~ 2.5%), parathyroid carcinoma(malignant tumor), and
adenomasin morethan one gland (together ~ 0.5%).

Primary hyperparathyroidismisalso afeature of several familia endocrine
disorders: multipleendocrine neoplasatype 1 and type 2A (MEN type1 and MEN
type2A), andfamilial hyperparathyroidism.

Complications

Theclassic bone diseasein hyperparathyroidismisosteitisfibrosiscystica,
which resultsin pain and sometimes pathol ogical fractures. Other bone diseases
associated with hyperparathyroidism are osteoporos s, osteomal acia, and arthritis.

Treatment

Treatment isusualy surgical remova of the gland(s) containing adenomes.

M edications

M edi cationsinclude estrogen repl acement therapy in postmenopausa women
and bisphosphonates. Bisphosphonates may improve bone turnover. Newer
medi cationstermed " calcimimetics' used in secondary hyperparathyroidismarenow
being used in Primary hyperparathyroidism. Cal cimimetics reduce the amount of
parathyroid hormonereeased by the parathyroid glands. They arerecommendedin
patientsinwhom surgery isinappropriate.

Surgery

Surgery isoften recommended for peoplewhose blood cal ciumismoderately
elevated. Surgery isalso recommended for peoplewho are excreting asignificant
amount of calcium through their urineand for peoplewith signsof impaired kidney
function or decreased bone density.



Itisalso recommended if the personislessthan 50 yearsold or if periodic
follow-up would bedifficult (e.g., if apersonlived agrest distancefrom ahedthcare
provider or travelsto placeswhereitisdifficult tofind medica care).

Traditional surgery. Thesurgery isusually performed whilethepersonis
under anesthesia. Anincisionismadeinthelower neck measuring 5to 10cm (2to
5inches). All four parathyroid glandsare examined; usually, at |east one abnormal -
appearing glandisremoved whilethe normal-appearing glands arel eft in place.

Minimallyinvasivesurgery. Minimally invasivesurgery can be performedin
caseswhere one abnormal parathyroid gland has been|ocated by apre-operative
Imaging study.

The surgery can be performed under local nerveblock, andisan alternative
when oneabnorma gland hasbeen localized pre-operatively. Thisprocedureisalso
agood dternativefor patientswho areat high-risk for generd anesthesia. Duringthe
surgery, asmall incision (2to4 cmor 0.1to 1.1inches) ismadein the neck and the
abnormal tissueisremoved. The patient'sblood level of PTH istested beforeand
immediately after removal to confirmthat the PTH level dropssignificantly after the
abnormal tissueisremoved.

Theadvantageof minimaly invasvesurgery comparedtotraditiona surgery is
that it requiresasmaller incision, lesstime under anesthesia, and ashorter hospital
stay. Thisprocedureisonly availablefor peoplewith certain characteristicsand it
requires an experienced surgeon and medical center.

Effectiveness of surgery. With an experienced endocrine surgeon, surgical
treatment iseffectivein curing hyperparathyroidismin about 95 percent of patients.
Thecomplication rate associated with surgery isvery low.

Complications couldinclude temporary or permanent damageto the other
parathyroid glandsresulting in low cal cium levelsand/or temporary or permanent
hoarseness. Patientsare hospitalized for ashort time after surgery, usually for less
thantwo days.

Occasionally, some abnormal parathyroid tissue goes undetected and isnot
removed during thefirst operation. Inthiscase, high cal ciumlevel sand symptomsof
hyperparathyroidism pers st after surgery. Imaging studiesarerequired tolocatethe
abnormal parathyroid tissue. In some patients, parathyroid glandsmay bepresentin
unusual locations, such asin the chest or in other regions of the neck. A second
surgica procedureisusualy required to removeremaining abnormal tissue.

Follow up careafter surgery. Six to eight weeksafter surgery, most clinicians
recommend ablood test to measurethe blood level of calciumand PTH. Thesetests
arethen repeated once per year to ensurethat they remain normal and that abnormal
tissue has not regrown. A bone density test may be recommended oneyear after
surgery to guidetreatment of boneloss (osteopeniaor osteoporos's).

1.8.2.ZOLLINGER-ELLISON SYNDROME
Zollinger—Ellison syndrome (ZES) isararedisorder characterized by oneor
moretumorsin the pancreas, duodenum, or both. Thetumorscausethestomachto
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make too much acid, leading to peptic ulcersin the duodenum. Thetumorsare
sometimes cancerous and spread to other areas of the bodly.

CausesZES

ZESiscaused by tumorscaled gastrinomas, which rel easethe hormonegastrin.

Normally, cellsin the sscomach produce and control gastrin so only theright
amount isrel eased. Gastrin travel sthrough the bloodstream to signal other cellsin
the stomach to rel ease gastric acid to help break down food. Gastrinomasrel ease
abnormal amounts of gastrin, resulting in excessgastric acid in the stomach and
duodenum. Theexcessacid eventually causes sorescalled peptic ulcerstoformin
thelining of theduodenum.

Scientistsare unsurewhat causesthemajority of gastrinomas, which appear
gporadically. About 25 percent of gastrinomacasesare caused by aninherited genetic
disorder called multiple endocrine neoplasiatype 1 (MEN1). MEN1 can causea
variety of hormone-releasing tumors such as prolactinomas and insulinomas.
Prolactinomasforminthe pituitary gland inthe brain and cause excessprolactin—
ahormonethat influencesmilk production, fertility, and bone strength. Insulinomas
formin the pancreas and cause excessinsulin—ahormonethat hel ps control blood
glucose. Signsand symptoms of MEN1 includeincreased hormonelevelsinthe
blood, kidney stones, diabetes, muscleweskness, and weskened bonesand fractures.

Anyone can get ZES, but the disease is more common among men 30 to
50 yearsold. Peoplewith MEN1 have a 20 to 61 percent chance of developing
ZES. Childrenwho haveaparent with MEN 1 have a50 percent chance of inheriting
theMEN1 geneand are, therefore, also at increased risk of ZES.

Symptomsof ZES

ZES symptomsaresimilar to those of peptic ulcersand include:

* burning abdomind pain;

* nauseaand vomiting;

s weight loss,

o diarrheg;

» severe gastroesophageal reflux —acondition where gastric acid and food
from the stomach backs up into the esophagus

DiagnosticsZES:

* 853253 Ng symptoms;
* measuring ssomach acid and theamount of gastrin circulatingin the blood;
» conducting imaging teststo look for gastrinomas.

A doctor may suspect ZESif diarrheaaccompanies peptic ulcer symptomsor
if treatment for peptic ulcersfails. Most peptic ulcersare caused by bacteriacalled
Helicobacter pylori (H. pylori) or theuseof nonsteroidal anti-inflammatory drugs
(NSAIDSs) such asaspirin and ibuprofen. Peptic ulcersin the absence of H. pylori
infection or NSAIDsusage or severe peptic ulcersthat bleed or cause perforation of
theduodenum arepossibleindicatorsof ZES. A MEN1 diagnosisinthepatient or the
patient'sfamily or the presence of MEN1 signsand symptomsstrongly suggestsZES.
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Multiple ulcersin the duodenum — seen during upper gastrointestinal (Gl)
endoscopy —may cause adoctor to suspect ZES. Upper Gl endoscopy, however,
rarely reveal sgastrinomas, which grow intissuelayersbeneath thevisible surface.

A procedure called somatostatin receptor scintigraphy (SRS) —sometimes
called OctreoScan —isused to find gastrinomasin the duodenum, pancreas, and
other partsof thebody. SRS usesaradioactive compound called aradiotracer that,
wheninjected into the bloodstream, salectively [abelstumor cells. Thelabeled cells
light up when scanned with adevice called agammacamera.

Other imaging procedures used to find gastrinomasincludethefollowing:

Angiography issometimes used to find tumorsin the pancress.

Endoscopic ultrasonography is sometimes used to look for tumorsin the
pancrees.

A computerized tomography (CT) scan takes hundreds of cross-sectional
X-ray imagesinafew seconds. A computer assemblestheimagesto producethree-
dimengond viewsof interna organsand tissues. Whilenot good at finding tumorsin
the pancreas or duodenum, thistechniqueismoreuseful infinding gastrinomasthat
have spread to theliver.

Treatment

ZESistreated with medicationsto relieve ulcer symptoms and surgery, if
appropriate, to remove tumors. Chemotherapy issometimes used when tumorsare
too widespread to removewith surgery.

A classof drugscalled proton pump inhibitorseffectively reducesgastric acid
secretion in the stomach and includes: esomeprazole; lansoprazole; pantoprazole;
omeprazole.

Reducing ssomach acid alows peptic ulcersto hed and relievesZES symptoms.

Surgica removal of gastrinomasisthe only curefor ZES. Somegastrinomas
behavelike cancers and spread to other partsof the body, especially theliver and
bones. Finding and removing dl gastrinomasisoften challenging.

Gastrinomasthat cannot be surgically removed are sometimestreated with
chemotherapy drugs, including: streptozotocin; 5-fluorouracil; doxorubicin.

Theoutcomefor peoplewith ZES|argely depends on the nature and extent of
the gastrinomas. About 25 percent of gastrinomacases are considered cancerous,
with an estimated 10-year survival rate of around 30 percent. Theremaining cases
are considered slow-growing, with an estimated 10-year survival rate of around
95 percent. If peptic ulcer symptomsarewell controlled, however, most patients—
eventhosewith tumorsthat spread—will fed well until thelate stagesof thedisease.

1.9.BEZOARSAND FOREIGN BODIES

Bezoarsaretightly packed callectionsof partialy digested or undigested materid
stuck inthe stomach or other partsof the digestivetract. Foreign bodiesare small
ingested objectsthat can aso get stuck inthedigestivetract and sometimes perforate
(pierce)it.

» Massesof indigestiblematerialscan get stuck in various partsof thedigestive
tract.
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* Most bezoarsand foreign bodies cause no symptoms.

* Thediagnosisisbased on X-raysand sometimeson avisua examination of
thedigegtivetract by using aflexibleviewing tube (endoscopy).

» Most bezoars and foreign bodi es pass without treatment, but some need to
be broken down manually or removed surgicaly.

The stomach isacommon collection sitefor hardened, partially digested or
undigested massesof food or other materia s(bezoars) or for foreign objects (bodies).
Reasonsincludethe curved shape of the stomach and the narrow opening (pyloric
sphincter) that the ssomach's contents must passthrough to enter thefirst segment of
thesmall intestine (duodenum). Bezoarsor foreign bodieslarger than 3/4 of aninch
(about 2 centimeters) in diameter arerarely ableto passout of the stomach.

Bezoarsmay consist of partialy digested hair, fiber from fruitsor vegetables,
even hardened blocks of drugs (such asantacids), which accumulatesmost oftenin
the stomach but sometimesel seawhereinthedigestivetract (Fig. 1.23, 1.24).

Figure 1.23. Bezoar from the craw Figure 1.24. Trichobezoar
of a chicken from a human

These hairballsor foodballs cannot passthrough narrow openingsor spaces
andthusget stuck inthedigestivetract. Foreign bodiesare sometimes swallowed by
children and even adults, especially intoxicated adults. If these indigestible objects
aresmall, they passthrough the digestive system until they are excreted with stool.
However, larger objects or sharp ones, such asfish bones, may get stuck in the
esophagusor stomach or, lessoften, in other partsof the digestivetract. Sometimes
foreign bodiesare swallowed purposdly, aswhen smugglersswallow balloonsfilled
withillega drugsto get through customs.

Food or other materials can collect in anyone but do so more often under
certain circumstances. People, who have undergone surgery totheir digestivetract,
particularly if they havehad part of their somach or intestinesremoved, areparticularly
proneto bezoarsand foreign bodiesbecoming stuck. Peoplewith digbetes sometimes
develop acondition in which the stomach does not empty properly, resulting in
problematic collectionsof food.

Symptomsand diagnosis

Most bezoars and foreign bodi es cause no symptoms.
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A smdl blunt object that isswall owed may produce the sensation of something
being stuck in the esophagus. Thisfeding may persist for ashort timeeven after the
object has passed into the stomach. A small sharp object that is swallowed may
becomelodged in the esophagus and cause pain, even though the personisableto
swallow normally. When the esophagusis compl etely blocked, the personisunable
toswallow anything, even sdiva, and droolsand spitsconstantly. The person may try
tovomit, but nothing comesup. If asharp object piercesthe esophagus, consequences
may beserious.

Sometimes bezoars or foreign bodies|ead to blood in the stool. If they are
partially or completely obstructing the stomach, the small intestine, or, rarely, the
largeintestine, they cause cramps, bloating, ossof appetite, vomiting, and sometimes
fever. If asharp object haspierced the ssomach or intestines, stool spillsintothearea
around theintestines, causing severeabdomind pain, fever, fainting, and sometimes
shock. Such aleakageisamedica emergency becauseit can causeperitonitis. If a
person has swallowed adrug-filled balloon, the balloon may rupture, which canthen
lead to an overdose of thedrug.

Often, an obstructing object can be seen on X-raysof theabdomen. Sometimes,
endoscopy (avisua examination of thedigestivetract usng aflexibletubecalled an
endoscopeis performed to determine the nature of the obstructing object and to
excludeatumor asthe cause. Rarely, CT and ultrasound scansare used to identify
theproblem.

Treatment

Most bezoarsand foreign bodiesrequire no treatment. Evenasmall coinis
likely to passwithout problem. A doctor advisesthe person to check the stool to see
whentheobjectisexcreted. Sometimesadoctor recommendsthat the person consume
aliquid diet to help excretethe object.

To help break down abezoar, adoctor may prescribe aregimen of cellulose
or meat tenderizer, whichisdissolved in aliquid and taken by mouth for severa
days. Sometimes doctors use forceps, alaser, or other instrumentsto break up
bezoars so that they can passthrough or beremoved moreeasily.

When adoctor suspectsthat ablunt foreign body is stuck inthe esophagus,
thedrug glucagon may begivenintravenoudy to relax the esophagusand allow the
object to passthrough the digestivetract. Other drugs such asmetoclopramidetaken
by mouth can hel p bezoars or blunt foreign obj ects passthrough the digestive tract
by causing musclesto contract.

Doctors can remove someobjectsthat are stuck in the esophaguswith forceps
or abasket passed through an endoscope.

Because sharp objects may piercethewall of the esophagus, they must be
removed, either by endoscopy or surgery. Batteries are also removed from the
esophagus because they can cause internal burns. When an object suspected of
being adrug-filled balloon isdetected, it isremoved to prevent the drug overdose
that can occur if such aballoon ruptures.
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1.10. MALLORY-WEISSSYNDROME

Mallory—Weisssyndrome or gastro-esophageal |aceration syndromerefersto
bleeding from tears (a Mallory-\Weisstear) in the mucosaat the junction of the
stomach and esophagus, usudly caused by severeretching, coughing, or vomiting. It
isoften associated with a coholism and eating disordersand thereis some evidence
that presence of ahiatal herniaisapredisposing condition.

In 1929, Kenneth Mallory and Soma Weiss first described a syndrome
characterized by esophageal bleeding caused by amucosal tear inthe esophagusas
aresult of forceful vomiting or retching. Theinitial description wasassociated with
alcoholic bingeing; however, with the advent of endoscopy, Mallory—\Weisstears
have been diagnosed in many patientswith no antecedent history of acohol intake.
Althoughthetear typically occursafter repeated epi sodes of vomiting or retching, it
may occur after asingleincident.

Causes

Many underlying disordersthat causevomiting and retchingresultinaMallory—
Weisstear.

* Gastrointestinal disesse.

» | nfectious gastroenteitis.

» Gadtric outlet obstruction.

* Ulcers.

* Hiata hernias.

» Mdrotation.

*\Volvulus,

« |nflammeatory conditionsof thestomach andintestine.

* Pregnancy: Some women develop hyperemesis gravidarum, asyndrome
characterized by persistent severe vomiting and retching, inthefirst trimester of
pregnancy. Gastric dysrhythmias and prolonged small-bowel motility causethe
devel opment of hyperemesisgravidarum. Somewomen |ose as much as 10% of
their body weight during thisperiod.

* Hepdtitis acuteinflammation of theliver causesvomitingin 10-20%of patients.

* Cirrhosis.

* Cholecydtitis.

*Biliary cirrhosis.

* Rendl disease: vomiting isoften associ ated with diseases affecting thekidneys,
includingthefollowing:

» urinary tract infections;

» kidney stones,

» uteropelvicjunction (UPJ) obstruction;
» rend failure.

* Increased intracrania pressure; Intracranial lesionsthat cause hydrocephalus
or increased intracranial pressuremay |lead to vomitingin children. Most common
causesof hydrocephal usincludetumors, cysts, and congenital abnormalities. Other
causesof increasedintracrania pressurecong s of trauma, infections(e.g., meningitis),
medi cations, and pseudotumor cerebri.

* latrogenic causes. complications of endoscopy may cause esophageal tears
and areamost alwaysassociated with apatient who isretching or struggling during

—40 —



the procedure. The use of polyethylene glycol lavage, when used for ingestions,
Severe constipation, or preparation for colonoscopy, may cause severevomiting.
* Other causes:
» severediabetic ketoacidos's,
»toxins,
» drugs (e.g., chemotherapeutic agents).

Pathophysiology

Any disorder that initiatesvomiting may resultinthedevel opment of aMallory—
Waeisstear, which devel opsasalinear |aceration at the gastroesophaged junction because
theesophagusand ssomach arecylindrica. Thecylindrica shapedlowslongitudina
tearsto occur moreeasly than circumferentia tears. Thesetearshave been postulated
tooccur ether by argpidincreaseinintragadric pressureand distention, whichincresses
theforceful fluid g ectionthrough theesophagus, or secondary to asignificant changein
tranggadiric pressure(i.e., differencein pressureacrossthegadtricwall) becausenegative
intrathoracic pressureand pogitiveintragastric pressureleadsto distortion of thegastric
cardia, resulting inagastric or esophaged tear.

Although most cases of Mallory—\Weisstearsare salf-limiting, patientswith
severe or recurrent episodes of bleeding that requireintensive care therapy and
interventiona endoscopy have beenreported. Typically these patientshaveunderlying
conditions, including portal hypertens on and hepaticinsufficiency. Although upper
gastrointestinal bleeding isgenerally assumed to be secondary to variesinthese
patients, the physician must a so beaware of the potential for Mallory—\Weisstears.

Presentation

Mallory—Wei ss syndrome often presents as an epi sode of vomiting up blood
(hematemesis) after violent retching or vomiting, but may also be noticed asold
bloodinthe stool (melena), and ahistory of retching may be absent.

In most cases, the bleeding stops spontaneously after 24-48 hours, but
endoscopic or surgica treestment issometimesrequired and rarely theconditionisfatal.
Diagnosis
Definitivediagnosisisby endoscopy (Fig. 1.25, 1.26).

>

Figure 1.25. Mallory—\W\kiss tear.

Typical longitudinal mucosal tear Figure 1.26. Mallory-Weiss tear.
with overlying fibrinous exudate Retroflexed view of the cardia
extending from the distal esophagus  showing the typical location of the
to the gastric cardia (arrow) tear with a clean base (arrow)

—41 —



Treatment

Treatment isusualy supportiveaspersistent bleeding isuncommon. However
cauterization or injection of epinephrineto stop the bleeding may be undertaken
during theindex endoscopy procedure.

Very rarely embolization of the arteries supplying theregion may berequired
to stop the bleeding.

1.11. MENETRIE'SDISEASE

Menetri€e's disease causestheridges along theinside of the stomach wall —
cdled rugae—to enlarge, forming giant foldsinthelining of thestomach. Therugae
enlarge because of an overgrowth of surface mucouscelsof thestomach. Inanormal
stomach, rugae rel ease protei n-containing mucus. Enlarged rugaerel easetoo much
mucus, causing aleakage of protein from the blood into the stomach. Thisshortage
of proteininthebloodisknown ashypoproteinemia. M énétrie's disease al o causes
adecreasein stomach acid resulting from areduction in acid-producing parietal
cdls

Menetriesdiseaseisrareand morecommoninmen, usualy appearing between
the agesof 30 and 60.

Peoplewith Menetrier diseasesuffer from severe tomach pain, nauses, frequent
vomiting, and other symptoms. They aso haveahigher risk of devel oping stomach
cancer, aso called gastric cancer.

Menetrie'sdiseaseisa so called hypoprotei nemic hypertrophic gastropathy.

Other conditionsthat can cause enlarged rugae but arenot Menetriesdisease
indude:

» Zollinger—Ellison syndrome—aconditioninwhich tumorsinthe pancresscause
the stomach to maketoo much acid.

* Syphilis—atypeof sexualy transmitted bacterial infection.

* Cytomegal ovirus—atypeof viral infection.

* Histoplasmosis—atypeof funga infection.

» Linitisplastica—atype of gastric cancer.

» Gastric lymphoma—atypeof cancer originatingin the ssomach.

Causes

What causes Menetrie'sdiseaseisunclear; however, it isthought to bean
acquired disorder with no known genetic component. Recent studies suggest people
with M énétrie's di sease have stomachs that make abnormally high amounts of a
protein called transforming growth factor-al pha(TGF-or). Growth factorsare proteins
inthe body that tell cellswhat to do, such asgrow larger, change shape, or divideto
make morecells. A causefor the overproduction of TGF-o hasyet to be found.

Symptoms

Possiblesignsand symptoms of Menetriesdiseaseinclude:

* severepaininthetop middle part of the abdomen,;
* nauseaand frequent vomiting;
« swelling of theface, abdomen, limbs, and feet;
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*|lossof appetite;

» extremeweight loss;

 manutrition;

* low blood protein;

e anemig;

e diarrhea.

Diagnosis

Menetrie'sdiseaseis diagnosed through x rays, endoscopy, and biopsy of
stomachtissue. Endoscopy involveslooking at theinsdeof thestomach usingalong,
lighted tubeinserted through themouth. During abiopsy, thedoctor removesasmall
piece of tissueand examinesit with amicroscopefor signsof disease.

* Menetrie'sdisease causestheridges along theinside of the stomachwall —
caled rugae—to enlarge, forming giant foldsinthelining of the stomach.

» Menetriesdiseaseisrareand morecommonin men, usualy appearing between
the agesof 30 and 60.

* Recent studies suggest people with Menetrie's disease have stomachsthat
make abnormally high amounts of transforming growth factor a pha(TGF-o) —
aproteinthat tellscellswhat to do.

* Menetrie'sdiseaseis diagnosed through x rays, endoscopy, and biopsy of
stomachtissue.

* Treatment for Menetrie'sdisease may include medicationsto relieve nausea
and pain and surgery to removepart or all of the stomach.

Treatment

Treatment may include medicationsto relieve nauseaand pain. A high-protein
dietisprescribed to offset theloss of protein from enlarged rugae. Part or al of the
stomach may need to beremoved if the diseaseissevere.

Theanticancer drug cetuximab (Erbitux) blockstheactionof TGF-ocandis
being investigated asapromising new treatment for Ménétrier disease.

1.12. OSLER-WEBER-RENDU SYNDROME

Osler—Weber—Rendu syndrome, aso known as hereditary hemorrhagic
telangiectasa(HHT), isan autosomal dominant disorder typically identified by the
triad of tel angiectasa, recurrent epistaxis, and apositivefamily history for thedisorder.
Themajor cause of morbidity and mortality duetothisdisorder liesin the presence
of multiorgan arteriovenous malformations (AV Ms) and the associated hemorrhage
that may accompany them. Thediseasehasawide spectrum of presentations;, patients
may be asymptomatic or have multi ple organ involvement presenting at any age.

Pathophysiology

Theclinical manifestationsof Od er—\Weber—Rendu disease are caused by the
devel opment of abnorma vasculature, including telangiectasa, AVMs, and aneurysms.
Thegenetic defect largely involveseither one of two genes: ENG or ALK -1. Both of
these genestranscribe proteinsthat are highly expressed on endothelial cellsand
play important rolesintissuerepair and angiogenes sthrough their common function
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asreceptorsfor transforming growth factor beta. Defectsin the endothelial cell
junctions, endothelid cell degeneration, and weaknessof the perivascular connective
tissueare thought to cause dilation of capillariesand postcapillary venules, which
manifest astelangiectasia. Most commonly, telangiectasiasinvol ve the mucous
membranes, aswel| asthe skin, the conjunctiva, thereting, and the gastrointestinal
tract. AV Msare abnormd tortuousvessa swith both arterial and venous components.
Thelarger AVMscan causeleft-to-right shunting and, if sufficiently large, may contribute
to high-output heart failure. Loss of the muscular islayer and disturbance of the
eladticlaminaof vessd walsmay dso giveriseto aneurysmsinmultipleorgan sysems.
AVMsarefoundinthelungs, brain, andliver.

Thediseaseiscaused by genetic defectswith an autosoma dominant inheritance.
Sofar, two primary loci have beenidentified associated with Od er—\Weber—Rendu
syndrome: one on chromosome arm 9933-34 (HHT1) and asecond on chromosome
arm 12q11-14 (HHT2). Two more genes have been implicated; MADH4 gene
mutationin patientswith acombined syndrome of Od er—\Weber—Rendu syndrome
and juvenilepolyposisand an unidentified HHT3 genelinked to chromosome 5.

» Chromosome arm 9933-34 (HHT 1) harborsthe endoglin gene, which encodes
for ahomodimericintegra membraneglycoprotein expressed at highlevelson human
vascular endothdia cells. Over 150 mutationsof theendoglin gene have beenreported
infamily memberswith Od er—\Weber—Rendu syndrome. Thevast mgority of these
mutati ons create premature stop codons and subsequently reducelevelsof functiona
endoglin protein, thelikely cause of Oder—\Weber—Rendu syndrometype 1.

» Chromosomearm 12g11-14 (HHT?2) containstheactivin receptorlike kinase
1 (ALK1), which encodesfor asurfacereceptor for thetransforming growth factor
(TGF)-betasuperfamily of ligands. The TGF-betamultifunctional protein playsan
important rolein angiogenesisand vascular remodeling. Over 120 mutationshave
been reportedinthe ALK 1 gene, yet unlike Od er—Weber—Rendu type 1, more than
50% of the mutations contributing to type 2 are missense subgtitutions.

* |n patientswith the HHT 1 genotype, the preva ence of pulmonary AVMsand
cerebra AVMswasshown to be higher thanthat of patientswith theHHT2 genotype.
Also, ora and nasal mucosdl telangiectasiapresent earlier inlifein patientswith the
HHT1 genotype. The preval ence of hepaticAVMsishigher in patientswith HHT2
thanin patientswithHHT1. Patientswith theHHT2 genotypea so present earlier in
lifewithdermal lesions.

Mortality/M orbidity

Patientsare at risk for hemorrhage from both mucosal and viscerd sites, as
well ashigh-output cardiac failure, cerebral abscess, ischemic siroke, migrainesand
further sequel. Studiesshow that lifeexpectancy appearsto besignificantly lower in
pati entswith Od er-\Weber—Rendu syndrome compared with thegenera population.1
Themortality of these patientsreveal ed an early peak at age 50 yearsand alater
peak at 60—79 years dueto acute complications.

» Hemorrhage: recurrent epistaxisisobserved in asmany as90% of patients. In
onehdlf of patients, theepistaxisbecomesmore seriouswith age, and blood transfusons
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arerequiredin 10-30% of patients. Patientswith pulmonary AV Msand telangiectasis
of thegastrointestind tract areat risk for life-threatening hemorrhage of thelungsand
gastrointesting tract.

* CNScomplications: cerebra abscessduetoimpaired function of pulmonary
vascul atureisthe most common neurol ogic manifestation of Od er—\Weber—Rendu
syndrome. Also, patientswith thisdisease suffer from strokes, which may beeither
hemorrhagic or ischemic. Ischemic strokes likely due to pulmonary AVMs are
common, whereashemorrhagic strokesdueto cerebral AVMsarefar lesscommon.
Of patientswho have pulmonary AVMs, 2% per year are estimated to have astroke
and 1% per year are estimated to develop abrain abscess.

* High-output cardiac failure: dueto the presence of largeAVMsand blood
loss, high-output cardiac failuremay occur. Thisknown complication of HHT has
recently been linked with the onset of severeand recurrent epistaxisinasmal sample
of patients.

Clinical

Because Od er—Weber—Rendu syndromeisan autosomal dominant disease, a
family history of telangiectasiaand recurrent bleedingin other family membersis
usually present. Symptomsvary depending on the areaof involvement. Themain
areasof involvement are nasal mucosa, skin, the gastrointestinal tract, pulmonary
vasculature, andthebrain.

Diagnostic criteriaare based on 4 components. Thediagnosisisconsidered
definiteif 3 criteriaare present and isconsidered possibleif 2 criteriaare present.
Thediagnosisisunlikely if fewer than 2 criteriaare present. Thecriteriaareasfollows:

* Nosebl eeds— spontaneous and recurrent.

» Telangiectasa—multiplesitesincluding thelips, oral cavity, fingers, and nose.

* Presence of internal lesions — gastrointestinal telangiectasia, pulmonary
arteriovenousmalformations (AVMs), hepaticAVMs, cerebrad AVMs, spina AVMSs.

* Family history —afirst-degreerelative with Od er-Weber—Rendu syndrome
according tothesecriteria.

Other symptomsthat may bereported includethefollowing:

Nasal mucosa: epistaxisisthe most common manifestation of the diseaseand
occursinasmany as90% of affected patients. Bleeding may occur asoften asevery
day or asinfregquently asonceamonth. Patientswith epistaxisusual ly present before
the second decade of life. Blood transfusions are required in 10—30% of patients,
and asmany as50% of patientsrequire surgical treatment.

Gastrointestinal tract: recurrent painlessgastrointestinal bleeding occursin
10-40% of patientsand generally occurslater inlifethan epistaxis. Patients may
report abdomina pain that may be dueto thrombosisof gastrointestinal AVMs.

Pulmonary vasculature: Pulmonary AV Msare present in 15-33% of patients
withthe disease. Dyspneaand exerciseintol erance are of ten presenting Symptoms,
however, recent studiesreveal that most patientswith pulmonary AVM have no
sgnificant respiratory symptoms. Pulmonary AV Msmay cause enough right-to-l eft
shunting to cause cyanosis, hypoxemia, and secondary polycythemia. Pulmonary
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AV Msasoincreasetheincidence of infection dueto septic emboli formationinthe
pulmonary vasculature.

Hemoptysisresultsfrom either telangiectasiaof the tracheaand bronchi or
pulmonary arteriovenous (AV) fistulas. Patientsusually present around thethird or
fourth decadesof life.

Migraine headaches are present in 13-50% of patientswith Osler—\Weber—
Rendu syndrome. Although thereasonisunclear, the headachesare more prevalent
in patientswith pulmonary AVMs.

CNS involvement:

* Neurologicinvolvement occursin 1-12% of patientswith Osler—\Weber—
Rendu syndrome. A history of headache, sei zures, and focal neurologic symptoms
(e.g., paraplegia, paralysis) may be presenting symptoms.

* Stroke and brain abscess are more common in patients with Osler—\Weber—
Rendu syndrome compared with the healthy population. Thisisduetolossof the
normal filtering function of the pulmonary vascul ature in patientswith pulmonary
AV Ms. These AVMs allow thrombotic and septic emboli to travel to the brain.
Untrested patientshave a2% risk of strokeand a1% risk of brain abscess per year.

Fatigue: fatiguemay bedicited on history and may bedueto anirondeficiency
anemiacaused by recurrent blood | oss.

Visual disturbances: visual disturbances may be noted, possibly caused by
intraocular hemorrhage. Patients may notice bloody tears, which are due to
conjunctival telangiectasa

Liver involvement: liver involvement (often asymptomatic) isreportedinas
many as40% of patients. Symptomsmay includeright upper quadrant pain, jaundice,
symptomsof high-output cardiac failure, and bleeding from esophaged varices. The
complication of cardiacfailureiscaused by alargeleft-to-right shunt that can occur
between the hepatic arteriesand veins. Occasi onally, patientswith Od er—\Weber—
Rendu syndromemay present with atypica cirrhosis.

Physical

Theareasinvolved dictatethesgnsthat may befound on physica examination.

Skin

» Themost obviousfinding on physical examinationistelangiectasias. These
lesonsmay befound on the oral mucosa, nasal mucosa, skin, and conjunctiva.

* Cyanosisand clubbing may be present in patientswith pulmonary AVMs.
Thesesignsdevel op dueto right-to-left shunting.

* Liver involvement may causejaundice.

*CNS: if aprevious stroke, brain abscess, or intracerebral hematoma has
occurred, patientsmay present with foca neurologicsigns.

* Respiratory system: inthe presence of pulmonary AV Ms, the patient may be
tachypnea, cyanotic, and have clubbing. A pulmonary bruit may be heard best on
ingpiration.

» Cardiovascular system: patients may be cyanotic because of right-to-left
pulmonary shunting or pale because of anemia. Patientsmay haveahyperdynamic
circulation if they have hepatic involvement and a large left-to-right shunt.
Hyperdynamic circulation may be exacerbated by anemia.
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* Gadrointestind system:
» Examination of theoral mucosareved stelangiectasasin 51-79% of patients.
» Rectal examination may revedl frank blood.
» Signsof liver involvement includejaundice, hepatomegaly, and aright upper
quadrant bruit or thrill.
* Eyes: funduscopic examination may reveal retinal telangiectasias and
hemorrhages. Bloody tears may be present because of conjunctival telangiectasias.
Investigations
Capillary microscopy (examining thecapillary pattern of thefingernail; thiscan
beuseful in screening for HHT, asmost patients have detectabl e dbnormaitiesbefore
devel opment of other signs). CT, MRI scanning and angiography (for example,
pulmonary and cerebral angiography) areusedtoidentify lesions.
Diagnosis
Thediagnosisismadeif at least three of thefollowing are present:
* Epistaxis.
 Telangiectasia.
* Viscera lesions.
* Appropriatefamily history.
Genetictesting can beundertaken toidentify the specific mutation intheindex
case. Thiscan then be used to investigate other family members.
M anagement
Optima managementisimprovedwithearly diagnos's, based ondinica findings
Acute hemorrhage may require treatment including blood transfusion and
attemptsto stem theflow.
Surgical or laser ablation may be required as an emergency or elective
procedure. AV Msmay need embolization, ligation of theblood supply or resection.
Septoplasty of the nose may berequired.
Liver trangplantation or stereotacticintracrania radiosurgery may beindicated.
Prognosis
Usudly thereisno effect onlifespan unlessthereissaverehemorrhage, athough
cirrhossmay shortenlife.
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Chapter 2
LIVERDISEASES

Theliverisavital organ present in vertebratesand someother animals. It has
awiderangeof functions, including detoxification, protein synthes's, and production
of biochemical necessary for digestion. Theliver isnecessary for survival; thereis
currently noway to compensatefor the absence of liver function.

Thisorgan playsamajor rolein metabolism and hasanumber of functionsin
thebody, including glycogen storage, decomposition of red blood cells, plasmaprotein
synthesis, hormone production, and detoxification. It liesbel ow thedigphragminthe
abdominal-pelvic region of the abdomen. It producesbile, an akaline compound
whichaidsindigestion, viatheemulsification of lipids. Theliver'shighly specialized
tissuesregulateawidevariety of high-volume biochemical reactions, including the
synthes sand breskdown of small and complex molecules, many of which arenecessary
for normd vitd functions,

Medical termsrelated to theliver often start in hepato- or hepatic fromthe
Greek wordfor liver, hepar.

2.1. ANATOMY AND PHYSIOLOGY

Theliver, thelargest glandinthebody, hasboth externa and interna secretions,
which areformed inthe hepatic cells. Itsexternal secretion, thebile, iscollected
after passing through the bile capillariesby the bile ducts, which joinlikethetwigs
and branches of atreeto form two large ductsthat unite to form the hepatic duct.
Thebileiseither carried to thegall-bladder by thecystic duct or poured directly into
the duodenum by the common bile duct whereit aidsin digestion. The internal
secretionsare concerned with the metabolism of both nitrogenousand carbohydrate
material sabsorbed from theintestine and carried to theliver by theportal vein. The
carbohydratesare stored inthe hepatic cdllsintheform of glycogen whichissecreted
intheform of sugar directly into the blood stream. Some of the cellslining theblood
capillariesof theliver are concerned in the destruction of red blood corpuscles. Itis
Situated in the upper and right parts of the abdominal cavity, occupying almost the
whole of the right hypochondriac, the greater part of the epigastrium, and not
uncommonly extendinginto theleft hypochondriac asfar asthemammillary line. In
themaleitweighsfrom1.4to 1.6 kilogm, inthefemalefrom1.2to 1.4 kilogm. Itis
relatively much larger inthefetusthan in the adult, constituting, in theformer, about
one-eighteenth, and in thelatter about onethirty-sixth of the entirebody weight. Its
greatest transverse measurement isfrom 20to0 22.5 cm. Vertically, near itslateral or
right surface, it measures about 15to 17.5 cm, whileits greatest antero-posterior
diameter isonaleve withtheupper end of theright kidney, andisfrom 10to 12.5cm.
Oppositethevertebral column its measurement from before backward isreduced to
about 7.5 cm. Itsconsistenceisthat of asoft solid; itisfriable, easily lacerated and
highly vascular; itscolor isadark reddish brown, and itsspecific gravity is 1.05.
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To obtain acorrect ideaof itsshapeit must be hardened in situ, and it will
then be seen to present the appearance of awedge, the base of whichisdirected to
theright and thethin edgetoward theleft. Symington describesits shapeasthat " of
aright-angled triangular prismwith theright anglerounded of f".

L obes. Theright lobe (lobus hepatisdexter) ismuch larger than theleft; the
proportion between them being assix to one. It occupiestheright hypochondrium,
andisseparated fromtheleft lobe onit'supper surface by thefaciformligament; on
it'sunder and posterior surfacesby theleft sagittal fossa; and infront by theumbilical
notch. Itisof asomewhat quadrilateral form, it'sunder and posterior surfacesbeing
marked by threefossae the portaand thefosseefor the gall-bladder and inferior vena
cava, which separateitsleft part into two smaller obes; the quadrate and caudate
lobes. Theimpressionson theright |obe have already been described.

Thequadr atelobe (Iobusquadratus) issituated on the under surface of the
right lobe, bounded in front by the anterior margin of theliver; behind by the porta;
ontheright, by thefossafor the gall-bladder; and on theleft, by thefossafor the
umbilica vein. Itisoblongin shape, itsantero-posterior diameter being greater than
it'stransverse.

The caudate lobe (lobus caudatus; Spigelian lobe) is situated upon the
posterior surfaceof theright lobeof theliver, oppositethetenth and eventh thoracic
vertebrae Itisbounded, below, by the porta; ontheright, by thefossafor theinferior
venacava; and, ontheleft, by thefossafor the ductusvenosus. It 1ooksbackward,
being nearly vertica in position; itislonger from abovedownward thanfrom sdeto
side, and issomewhat concavein thetransversedirection. Thecaudate processis
asmall eevation of the hepatic substance extending obliquely lateral ward, fromthe
lower extremity of the caudatelobeto the under surface of theright lobe. Itisstuated
behind the porta, and separatesthefossafor
thegall-bladder fromthecommencementof ~ piapfragmy | Coronary igament
thefossafor theinferior venacava R __

Theleft lobe (lobushepatissinister) "*""4
issmdler and moreflattened than theright. It Right
is situated in the epigastric and left
hypochondriac regions. It'supper surfaceis

ra
2 Left
| triangular

Left lobe

Falciform

ligament

—~ Ligament
teres

Costal surfacg W8

Inferior margin

dightly convex and is molded on to the  Caltiagier "
diaphragm (Fig. 2.1). Figure2.1. Liver anatomy
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Hepaticartery. Enterstheliver and thendividesinto two branches: right hepetic
artery; left hepatic artery.

Portal veins. Enterstheliver and then dividesinto two branches: right portal
vein; left porta vein.

Right portal vein: larger of thetwo branches,; dividesinto anterior and posterior
branches.

Left portdl vein: dividesinto medial and lateral branches.

Hepatic veins. 3 components—right, middle, left.

Physiology. Theliver hasmany functions: metabolism, digestion, storage,
detoxification.

Among themost important liver functionsare:

Removing and excreting body wastes and hormones aswell asdrugsand
other foreign substances. These substances have entered the blood supply either
through production by metabolismwithinthebody or from the outsdein theform of
drugsor other foreign compounds. Enzymesintheliver ater sometoxinssothey can
bemoreeasily excretedinurine.

Synthesizing plasma proteins, including those necessary for blood clotting.
Most of the 12 clotting factorsare plasmaproteinsproduced by theliver. If theliver is
damaged or diseased, it can take longer for the body to form clots. Other plasma
proteins produced by theliver include abumin which binds many water-insoluble
substances and contributesto osmotic pressure, fibrogenwhichiskey totheclotting
process, and certain globulinswhich trangport substances such ascholesterol and iron.

Producing immune factorsand removing bacteria, hel ping the body fight
infection. The phagocytesintheliver produce acute-phase proteinsin responseto
microbes. These proteinsare associated with theinflammation process, tissuerepair,
andimmunecell activities.

Other important but lessimmediate functionsinclude:

Producing biletoaidindigestion. Bilesdtsaidinfat digestion and absorption.
Bileiscontinuously secreted by theliver and stored in the gallbladder until amed,
when bile entersthe beginning of the small intestine. Bile production rangesfrom
250mL to 1 L per day depending of amount of food eaten.

Excretion of bilirubin. Bilirubinisone of thefew waste productsexcretedin
bile. Macrophagesin theliver removeworn out red blood cellsfrom the blood.
Bilirubin then resultsfrom the breakdown of the hemoglobininthered blood cells
and isexcreted into bile by hepatocytes. Jaundice resultswhen bilirubin cannot be
removed from the blood quickly enough due to gallstones, liver disease, or the
excessive breakdown of red blood cells.

Soring certain vitamins, minerals, and sugars. The liver stores enough
glucoseintheform of glycogento provideabout aday'sworth of energy. Theliver dso
storesfats, iron, copper, and many vitaminsincluding vitaminsA, D, K, and B,

Processing nutrients absorbed from digestive tract. The liver converts
glucoseinto glycogen, itsstorage form. Thisglycogen can then betransformed back
into glucoseif the body needsenergy. Thefatty acids produced by the digestion of
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lipidsare used to synthesize cholesterol and other substances. Theliver aso hasthe
ability to convert certain amino acidsinto others.

Despitethewidevariety of functionsperformed by theliver, thereisvery little
specialization among hepatocytes(liver cells). Asdefrom the macrophagescalled
Kupffer celsintheliver, hepatocytesall sesemto be ableto perform thesamewide
variety of tasks.

Oneof theliver'smost interesting abilitiesissalf-repair and theregeneration of
damaged tissues. In clearing the body of toxins, theliver isdamaged by exposureto
harmful substances, demonstrating why thiscapability isimportant. It so giveshope
that if afailing liver can be supported for acertain period of time, it might regenerate
and allow the patient to surviveand regainanorma life.

22.LIVERFIBROSIS

Cirrhosisis defined by its histological features, consisting of nodules of
regenerating hepatocytes and the abnormal deposition of connectivetissueinand
around the nodules (fibrosis). Although the injury that initiated the process of
regeneration and fibrosis may cease (and histological or laboratory evidence of
inflammation and injury disappear), thefibrosismay befixed andirreversible. By
obliterating sinusoidal fenestrations, obstructing the space of Disse, and replacing
vascular channels, fibrotic tissueincreasesresistance to blood flow. Theresultant
elevation of sinusoidal pressure causes shunting of portal flow around theliver, both
exaggerating cellular dysfunction and cresting the devastating consequences of porta
hypertension. Inaddition, excessfibros sprevents nutrient and metaboliteexchange,
further exacerbating theramificationsof thefibrotic response. Thus, liver fibrosisisa
sinequanoneof cirrhosisand directly responsiblefor many of itsclinical features.

Many different diseases may result in the common "end stage” of cirrhosis.
The spectrum of clinical abnormalities characterizing the cirrhotic stage of these
diseases depends more on the extent of fibrosis, aswell asthe presence or absence
of ongoing injury, than on the cause. Because so few of the underlying causes of
cirrhosis are treatable, much attention has been focused on understanding, and
potentialy reversing, thegeneric processof fibrogenesisitsalf. However, itisunlikely
that all diseases causing cirrhosisdo so through the sameinitiating mechanism. For
example, chronic hepatitis B, chronic ethanol abuse, and hemochromatosismay all
result in cirrhosis. However, the liver in chronic hepatitis B characteristically
demonstratesalymphocyticinfiltrate, whereasalcoholic liver diseaseismarked by
hepaticinfiltration with neutrophils, and infiltrates are absent in hemochromatosis.
Furthermore, therearesubtledifferencesin the specific content or location of deposited
scar tissueincirrhosisof different causes. Such differencesmay reflect differencesin
pathogenesisaswell. If so, therapiessuccessfully designed tolimit fibrogenesisin
one disease state may fail to work in another. One must bear thisin mind when
cons dering dataobtained inany onemodel of hepatic fibrogeness.

Liver fibrosisistheexcessiveaccumulation of extracellular matrix proteins
including collagen that occursin most typesof chronicliver diseases. Advanced liver
fibrosisresultsincirrhosis, liver failure, and portal hypertension and often requires
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liver transplantation. Our knowledge of the cellular and molecular mechanisms of
liver fibrosshasgrestly advanced. Activated hepatic stellate cdlls, porta fibroblasts,
and myofibrobl asts of bonemarrow origin have beenidentified asmajor collagen-
producing cellsintheinjured liver. These cellsareactivated by fibrogenic cytokines
suchasTGF-betal, angiotensin|l, and leptin. Reversibility of advanced liver fibrosis
in patients hasbeen recently documented, which hasstimul ated researchersto devel op
antifibrotic drugs. Emerging antifibrotic therapies are aimed at inhibiting the
accumulation of fibrogenic cdlsand/or preventing thedeposition of extracd lular matrix
proteins. Although many thergpeuticinterventionsareeffectivein experimental models
of liver fibrogs, their efficacy and safety in humansisunknown.

All chronicliver diseases (CLD) canlead toliver fibrosis. Over many years
theprinciple causesof CLD havebeen chronicvira hepatitisB (CHB) and alcohalic
liver disease (ALD). Whileratesof dcoholisnand ALD arefdlinginmany countries,
hazardous drinking amongst young peopleisresultinginaarmingratesof ALD in
severa northern European countries. Over thelast few decadestwo other diseases
have emerged to makeamajor contribution to the burden of CLD. Chronic hepatitis
C (CHC) and non-acoholicfatty liver disease (NAFLD) arerecognized to have
aready had amgjor impact on CL D incidence. HepatitisC virus(HCV) istranamitted
in blood and blood productsthrough unsafeinjection practicesand the therapeutic
use of infected blood products. It isthought that theworld prevalence of CHCis
nearly 200 million people. In the developed world with rapidly increasing rates of
obesity, NAFLD isconsidered to represent amajor cause of significant fibrosis.
Although it appearsthat only aminority of patientswith NAFLD (maybe 20%)
develop significant fibrosis, dueto the vast preval ence of the at-risk overweight
population, NAFLD may giveriseto anepidemic of liver fibrosis.

Thegold standard for thediagnosisof liver fibrosisisabiopsy with histologica
examinaion. Thehigtologicd evduationispeformedonthe JSHAK or METAVIRcde.

Depending onthelocation and preva ence, thefollowing formsof liver fibross
aredigtinguished:

« venular and perivennular (inthe center of thelobulesand walls of the central
veins—characteristic of chronic acoholic hepatitis);

» pericelular (around hepatocytesin chronic viral and alcoholic hepatitis);

* septal (concentric proliferation of fibroustissue around the bile ducts—with
vird hepatitis);

» portal and periportal (withviral, dcoholic, autoimmune hepdtitis);

» periducta fibrosis(around the bileduct with sclerosing cholangitis);

 mixed (different formsof fibrosisare presented).

Thefibrossmarkersaredividedintodirect (biomearkers) reflecting themetabolism
of theextracd lular matrix, andindirect, indicativeof hepaticinsufficency. Direct markers
include carboxypetera peptide procollagentypel, aminotermina peptide procollagen
[l type, TIMP-1, 2, collagentype |V, hyauronic acid, laminin, MM P-2.

Magnetic resonanced lastography isadirect method for determining thedensity
of theliver, which makesit possible to determine FO in comparison with healthy
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volunteers, which sofar has not been demonstrated by other methods of assessing
fibrogs.

Antifibrotictherapy isinextricably linked with theetiologica and pathogenetic
treatment of chronic hepatitis. In most cases, drugsto diminatetheetiological factors
of hepatitisare a so antifibrotic drugs. Anantifibrotic effect was detected in antiviral
drugs, pentoxifylline, phosphatidylcholine, glucocorticosteroids, donatorsof nitric
oxide, vitamin E, endothelin receptor antagoni sts, angiotensin receptor antagonists,
angiotensn converting enzymeinhibitors, silymarin.

Now drugswith adirected antifibrotic effect are being studied:

« elimination of the damaging agent: interleukin 10, TNF inhibitors (anti-
inflammatory effect), antioxidants (suppression of fibrotic processesin responseto
oxidativestress) etc.;

* suppression of the strabotic activity of stellate cells: interferons, hepatocyte
growth factor, PPARy agonists,

* maintenance of activeantifibrotic activity of stellate cells: TGFB1 antagonists
(reducematrix synthesisand enhanceits decomposition), PDGF antagonists, nitric
oxide, angiotensin-converting enzyme (ACE) inhibitors (suppression of 1to cell
proliferation);

» the effect on the secretion of collagensby stellate cells of theliver: ACE
inhibitors, polyhydroxylaseinhibitors, interferony—reducefibrosis, endothelin
receptor antagonists (reducefibrosisand portal hypertension);

« inhibition of apoptosisof Ito cells: hyylotoxin, NGF—neurona growth factor
(stimulate gpoptoss);

* increased collagen matrix decomposition: metalloproteinases (MMP),
antagonistsof thetissue MM Pinhibitor, TGF-1 antagonists (reduce the activity of
TIMPandincreasetheactivity of MMP), relaxin (reducestheactivity of TIMPand
increasesMMP activity).

Fibrosisisnow called the cornerstone of chronicliver disease. It ishethat
determinestheformation of liver cirrhoss, so early diagnosisand treatment of fibrosis
areextremely relevant at the present timeand arethetask of futurescientific research.

2.3.LIVERCIRRHOSIS

Cirrhosisisaliver disease caused by scarring of theliver over along period of
time (monthsto years). Termwas 1% coined by Laennecin 1826 (Fig. 2.3).

Figure 2.3. Normal liver (1). Cirrothic liver (2)
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Cirrhosisisaresult of late stage scarring in chronicliver disease. Cirrhosis
occursasaresult of progressivedamagetotheliver tissue starting with subendothelia
or pericentral fibrosis (hepatic fibrosis) and progressesto panlobul ar fibrosiswith
noduleformation (cirrhosis). Up until now it hasbeen generally thought that once
fibrossisestablisheditisirreversble. Until recently theclinical diagnosisof cirrhosis
was made based upon the signsand symptoms of end stageliver disease.

Epidemiology

* Worldwidemajor health problem.

 Over 500,000 deaths per year (> 50% of liver diseaseinthe USisdirectly
related to a cohol consumption).

* Growing number of casesrelated to chronic hepatitisC.

» Direct correlation between a cohol consumption in any geographic areaand
thedeathratefrom cirrhosisinthat area.

» Over 20% werelatent.

* 2~10% in postmortem examination.

* 4" |eading cause of death in people between 35 and 54 years of age.

Etiology and pathophysiology

1. Cell necrosisoccurs.

2. Destroyed liver cellsarereplaced by scar tissue.

3. Normal architecture becomesnodular.

Four typesof cirrhosis:

1. Alcoholic (Laennec's) cirrhosis.

2. Postnecroticcirrhosis.

3.Biliary cirrhosis.

4. Cardiaccirrhoss.

Alcoholic (Laennec's) cirrhosis:

» Associated with acohol abuse.
* Preceded by atheoreticdly reversiblefatty infiltration of theliver cells.
* Widespread scar formation.

Alcohalicliver disease. Alcoholic cirrhosisdevel opsfor between 10% and
20% of individualswho drink heavily for adecade or more. Thereisgreet variability
inthe amount of alcohol needed to causecirrhosis (aslittleas3—4 drinksaday in
somemen and 2-3in somewomen. Alcohol seemstoinjuretheliver by blocking the
normal metabolism of protein, fats, and carbohydrates. Patients may also have
concurrent a coholic hepatitiswith fever, hepatomegaly, jaundice, and anorexia. AST
and ALT areboth elevated but lessthan 300 IU/L withaAST: ALT ratio> 2.0, a
vauerarely seenin other liver diseases. Liver biopsy may show hepatocytenecross,
Mallory bodies, neutrophilicinfiltration with perivenular inflammation.

Postnecrotic cirrhosis:

» Complication of toxicor viral hepatitis.
* Accountsfor 20% of the casesof cirrhosis.
* Broad bandsof scar tissueformwithintheliver.
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ChronichepatitisC. Infectionwith the hepatitisC virus causesinflammation
of theliver and avariable grade of damageto the organ that over several decades
canleadtocirrhoss. Cirrhosiscaused by hepatitis Cisthe most common reason for
liver trangplant. Can be diagnosed with serol ogic assaysthat detect hepatitisC antibody
or vird RNA. Theenzymeimmunoassay, ElA-2, isthemost commonly used screening
testintheUS.

ChronichepatitisB. ThehepatitisB viruscausesliver inflammation andinjury
that over several decades can lead to cirrhosis. Hepatitis D is dependent on the
presenceof hepatitisB, but acceleratescirrhosisin co-infection. Chronic hepatitisB
can bediagnosed with detection of HBSAG > 6 monthsafter initid infection. HBeAG
and HBV DNA aredetermined to assesswhether patient will need antiviral therapy.

Non-alcoholic steatohepatitis(NASH). INNASH, fat buildsupintheliver
and eventually causes scar tissue. Thistype of hepatitis appearsto be associated
with diabetes, protein malnutrition, obesity, coronary artery disease, and treatment
with corticogteroid medications. Thisdisorder issmilar tothet of dcoholicliver disease
but patient does not have an alcohol history. Biopsy isneeded for diagnosis.

Biliary cirrhosis:

» Associated with chronic biliary obstruction and infection.
* Accountsfor 15% of all casesof cirrhoss.

Primary biliary cirrhosis. May be asymptomatic or complain of fatigue,
pruritus, and non-jaundice skin hyperpigmentation with hepatomegaly. Thereis
prominent al kaline phosphatase el evation aswell aselevationsin cholesterol and
bilirubin. Gold standard diagnosisisantimitochondrid antibodieswithliver biopsy as
confirmationif showingflorid bileduct lesions. Itismorecommoninwomen.

Primary sclerosing cholangitis (PSC). PSC isa progressive chol estatic
disorder presenting with pruritus, steatorrhega, fat solublevitamin deficiencies, and
metabolic bonedisease. Thereisastrong asociaionwithinflammatory bowe disease,
especidly ulcerativecalitis. Diagnosisisbest with contrast cholangiography showing
diffuse, multifocal stricturesand focal dilation of bile ducts, leading to abeaded
appearance. Non-gpecific serumimmunoglobulinsmay a so bed evated.

Autoimmunehepatitis. Thisdiseaseis caused by theimmunologic damage
totheliver causnginflammation and eventudly scarring and cirrhosis. Findingsindude
eevationsin serumglobulins, especialy gammaglobulins. Therapy with prednisone
+/- azathioprineisbeneficia. Cirrhos sdueto autoimmune hepatitisstill has 10-year
survival of 20%+. Thereisno specific tool to diagnose autoimmune but it can be
beneficial toinitiateatria of corticosteroids.

Hereditary hemochromatosis. Usually presents with family history of
cirrhosis, skin hyperpigmentation, diabetes mellitus, pseudogout, and/or
cardiomyopathy, al dueto signsof iron overload. Labswill show fasting transferrin
saturation of >60% and ferritin> 300 ng/mL . Genetic testing may be used toidentify
HFE mutations. If these are present, biopsy may not need to be performed. Treatment
iswith phlebotomy to lower total body ironlevels.

Wilson'sdisease. Autosomal recessivedisorder characterized by low serum
ceruloplasminand increased hepatic copper content on liver biopsy. May aso have
K ayser-Fleischer ringsin the corneaand altered mental status.
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Alphal-antitrypsin deficiency (AAT). Autosomal recessive disorder.
Patientsmay aso have COPD, especidly if they haveahistory of tobacco smoking.
SerumAAT levelsarelow. Recombinant AAT isused to prevent lung disease dueto
AAT deficiency.

Cardiaccirrhoss:

* Resultsfrom longstanding severeright-sided heart failure:
» Galactosemia.
» Cysticfibrosis.
» Hepatotoxic drugsor toxins.
» Certain parasiticinfections.

Theliver playsavitd rolein synthesisof proteins(e.g., dbumin, clotting factors
and complement), detoxification and storage (e.g., vitamin A). In addition, it
participatesin the metabolism of lipidsand carbohydrates.

Cirrhosisisoften preceded by hepatitisand fatty liver (steatoss), independent
of thecause. If the causeisremoved at thisstage, thechangesaretill fully reversible.

The pathological hallmark of cirrhosisisthe devel opment of scar tissuethat
replacesnormal parenchyma, blocking the portal flow of blood through the organ
and disturbing normal function. Recent research showsthe pivotal roleof thestellate
cdl, acdl typethat normally storesvitaminA, inthedevelopment of cirrhoss. Damage
to the hepatic parenchymaleadsto activation of the stell ate cell, which becomes
contractile (called myofibroblast) and obstructs blood flow in thecirculation. In
addition, it secretes TGF-31, which leadsto afibrotic response and proliferation of
connective tissue. Furthermore, it disturbs the balance between matrix
metal |l oproteinasesand thenatural ly occurring inhibitors(TIMP 1 and 2), leading to
matrix breakdown and replacement by connectiveti ssue-secreted matrix.

Thefibroustissuebands (septa) separate hepatocyte nodules, which eventualy
replacetheentireliver architecture, leading to decreased blood flow throughout. The
spleen becomes congested, which leadsto hypersplenism and increased sequestration
of platelets. Portd hypertensonisrespons blefor most severecomplicationsof cirrhoss.

2.3.1.PATHOLOGY

World Health Organization divided cirrhosis into 3 categories based on
morphological characteristicsof thehepatic nodules:
1. Micronodular.
2. Macronodular.
3. Mixed.
Micronodular cirrhoss:
» Nodulesare<3 mmin diameter.
* Rdatively uniforminsize.
» Digtributed throughout theliver.
* Rarely contain portal tractsor efferent veins.
* Liverisof uniformsizeor mildly enlarged.
* Reflectrelatively early disesse.
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Macronodular and mixed cirrhosis:
* Nodulesare>3 mm in diameter and vary considerably insize.
 Usually contain portal tractsand efferent veins.
* Liverisusually norma or reducedinsize.
» Mixed patternif both type of nodulesare present in equal proportions.

2.3.2.MANIFESTATIONSOFLIVER CIRRHOSIS

Early cirrhosismanifestations
1. Onsetusualy insdious.
2. Gagtrointestinal disturbances:
s anorexig;
* dyspepsia;
« flaulence;
» changein bowel habits;
« abdomind pain;
o fever;
*|lasstude;
* poor growth;
s weightloss,
« enlarged liver or spleen.
Latecirrhosismanifestations
Two causative mechanisms:
1. Hepatocd lular failure.
2. Portal hypertension
Jaundice
1. Occursbecause of insufficient conjugation of bilirubinby theliver cells, and
local obstruction of biliary ductsby scarring and regenerating tissue.
2. Intermittent jaundiceischaracteristic of biliary cirrhoss.
3. Latestagesof cirrhosisthe patient will usually bejaundiced.
Skin
* Spider angiomas (telangiectasia, spider nevi).
* Pamar erythema. Duetoincreased circul ating estrogen.
EndocrineDistur bances
* Steroid hormonesof the adrena cortex (aldosterone), testes, and ovariesare
metabolized and inactivated by thenormd liver.
* Alterationinhair distribution:
» decreased amount of pubic hair;
» axillary and pectoral alopecia.
Hematologic Disorders
» Bleeding tendenciesasaresult of decreased production of hepatic clotting
factors(I1, VI, 1X, and X).
» Anemia, leukopenia, and thrombocytopenia are believed to be result of
hypersplenism.
Peripheral Neuropathy
* Dietary deficienciesof thiamine, folicacid, and vitamin B ..
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2.3.3.DIAGNQOSIS

The gold standard for diagnosis of cirrhosisis aliver biopsy, through a
percutaneous, trangugular, laparoscopic, or fine-needle approach. Histologically
cirrhosis can be classified as micronodul ar, macronodular, or mixed, but this
classfication hasbeen abandoned sinceit isnon-specific to theetiology, it may change
asthedisease progresses, and serol ogical markersare much more specific. However,
abiopsy isnot necessary if theclinical, laboratory, and radiol ogic datasuggests
cirrhosis. Furthermore, thereisasmall but sgnificant risk toliver biopsy, and cirrhosis
itself predisposesfor complicationsdueto liver biopsy.

Signsand symptoms

Some of the following signs and symptoms may occur in the presence of
cirrhosisor asaresult of the complicationsof cirrhosis. Many are nonspecific and
may occur in other diseasesand do not necessarily point to cirrhosis. Likewise, the
absence of any doesnot ruleout the possibility of cirrhosis.

Spoider angiomata or spider nevi. Vascular lesions consisting of acentral
arteriole surrounded by many smaller vesselsdueto anincreasein estradiol. These
occur in about 1/3 of cases.

Palmar erythema. Exaggerationsof normal speckled mottling of the palm,
dueto atered sex hormone metabolism.

Nail changes

Muehrcke'slines—paired horizontal bands separated by normal color dueto
hypoal buminemia (inadequate production of abumin).

Terry'snails—proximal two-thirdsof thenail plate appearswhitewith distal
one-thirdred, also dueto hypoa buminemia

Clubbing—anglebetweenthenail plate and proxima nail fold > 180 degrees

Hypertrophic osteoar thropathy. Chronic proliferative periostitisof thelong
bonesthat can cause considerablepain.

Dupuytren's contracture. Thickening and shortening of palmar fasciathat
leadsto flexion deformitiesof thefingers. Thought to beduetofibroblagtic proliferation
and disorderly collagen deposition. It isrelatively common (33% of patients).

Gynecomastia. Benign proliferation of glandular tissue of male breasts
presenting with arubbery or firm mass extending concentrically from the nipples.
Thisisduetoincreased estradiol and can occur in up to 66% of patients.

Hypogonadism. Manifested asimpotence, infertility, lossof sexua drive, and
testicular atrophy dueto primary gonadal injury or suppression of hypothalamic or
pituitary function.

Liver size. Can beenlarged, normal, or shrunken.

Slenomegaly (increasein size of the spleen). Dueto congestion of thered
pulp asaresult of porta hypertension.

Astites Accumulation of fluidintheperitoned cavity givingrisetoflank dullness
(needsabout 1500 mL to detect flank dullness). It may be associated with hydrocele
and penileflomation (swelling of the penileshaft) in men.

Caput medusae. In portal hypertension, the umbilical vein may open. Blood
fromthe portal venous system may be shunted through the periumbilical veinsinto
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theumbilical veinand ultimately to the abdominal wall veins, manifesting as caput
medusa.

Cruveil hier-Baumgarten murmur. Venous hum heard in epigastric region
(on examination by stethoscope) dueto collateral connectionsbetween portal system
and theremnant of theumbilical veinin portal hypertension.

Fetor hepaticus. Musty odor in breath dueto increased dimethyl sulfide.

Jaundice. Yellow discoloring of the skin, eye, and mucus membranesdueto
increased bilirubin (at least 2-3 mg/dL or 30 mmol/L). Urine may also appear dark.

Asterixis. Bilateral asynchronousflapping of outstretched, dorsiflexed hands
seenin patientswith hepatic encephal opathy.

Other: weakness, fatigue, anorexia, weight loss.

L aboratory investigations

Thefallowingfindingsaretypica incirrhoss:

* Aminotransferases—Aspartate transferase (AST) and Alaninetransferase
(ALT) aremoderately eevated, withAST >ALT. However, normal aminotransferases
do not precludecirrhoss.

* Alkaline phosphatase—usually dightly elevated.

» Gamma-glutamintranspeptidase— correlateswith level sof processactivity.
Typicaly much higher inchronicliver diseasefroma cohol.

* Bilirubin—may elevate ascirrhosis progresses.

 Albumin—Ilevelsfal asthesynthetic function of theliver dedlineswithworsening
cirrhogssinceabuminisexclusvely syntheszedinthelive.

* Prothrombintime—increasessincetheliver synthesizesclotting factors.

* Globulins—increased due to shunting of bacterial antigensaway from the
liver tolymphoidtissue.

» Serumsodium-—hyponatremiadueto inability to excrete freewater resulting
from highlevelsof a cohol-dehydrogenaseand aldosterone.

» Thrombocytopenia—dueto both congestive splenomegay aswell asdecreased
thrombopoietinfromtheliver. However, thisrardly resultsin platel et count < 50,000/mL.

» Leukopenia and neutropenia—dueto splenomegay with splenic margination.

» Coagulation defects—theliver producesmost of the coagulation factorsand
thus coagul opathy correlateswithworsening liver disease.

Thereisnow avalidated and patented combination of 6 of these markersas
non-invasive biomarker of fibrosis(and so of cirrhosis): FibroTest.

Other [aboratory studiesperformedin newly diagnosed cirrhosismay include:

* Serology for hepatitisviruses, autoantibodies (ANA, anti-smooth muscle, anti-
mitochondria, anti-LKM).

« Ferritin and transferrin saturation (markers of iron overload), copper and
ceruloplasmin (markersof copper overload).

 Immunoglobulinlevels(1gG IgM, IgA) —thesearenon-specific but may assst
indistinguishing various causes.

» Cholesterol and glucose.

*Alphal-antitrypsin.
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Instrumental investigations

Ultrasoundisroutingly usedin theeva uation of cirrhos's, whereit may show
asmall and nodular liver in advanced cirrhosis a ong with increased echogenicity
with irregular appearing areas. Ultrasound may also screen for hepatocel lular
carcinoma, portal hypertension and Budd-Chiari syndrome (by ngflowinthe
hepaticvein).

A new typeof device, the FibroScan (transient elastography), useselastic
wavesto determineliver stiffnesswhich theoretically can be convertedinto aliver
score based onthe METAVIR scale. The FibroScan produces an ultrasound image
of theliver (from 20-80 mm) along with apressurereading (inkPa.) Thetestismuch
faster than abiopsy (usualy last 2,5-5 minutes) and iscompletely painless. It shows
reasonabl e correlation with the severity of cirrhosis.

Other tests performed in particular circumstancesinclude abdominal CT
(Fig. 2.4) andliver/bileduct MRI (MRCP).

Gastroscopy (endoscopic examination
of the esophagus, ssomach and duodenum) is
performed in patients with established
cirrhosis to exclude the possibility of
\ Wl esophageal varices. If these are found,

W prophylacticlocal therapy may be applied
| (sclerotherapy or banding) and betablocker
treatment may be commenced.

Rardly diseasesof the bileducts, such
as primary sclerosing cholangitis, can be
causesof cirrhosis. Imaging of thebileducts,
suchasERCPor MRCP(MRI of hiliary tract
and pancreas) can show abnormditiesinthese
patients, and may aid inthediagnoss.

Figure. 2.4. Liver cirrhosis as seen
on an axial CT of the abdomen

Grading

The severity of cirrhosisiscommonly classified with the Child-Pugh score.
Thisscoreuseshilirubin, abumin, prothrombintime, presenceand severity of ascites
and encephal opathy to classify patientsin classA, B or C; classA hasafavorable
prognosis, whileclassCisat highrisk of degth. It wasdevisedin 1264 by Child and
Turcotteand modifiedin 1273 by Pugh et a. (Table2.1).

1. GradeA —5-6 points.

2. Grade B —7-2 points.

3. Grade C—10-15 paints.

Table 2.1 — Child-Pugh Classification

Points
1 2 3
Bilirubin (mg/dL) <2 2-3 >3
Albumin (g/dL) >3.5 2.8-3.5 <28
1-3 4-6 >6
Ascites None Slight Moderate
Encephalopathy None Minimal Advanced
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Complications
Asthe disease progresses, complicationsmay develop. In somepeople, these
may bethefirst signsof the disease.

» Bruising and bleeding dueto decreased production of coagul ation factors.

» Jaundice dueto decreased processing of bilirubin.

* ltching dueto bilesatsproducts deposited inthe skin.

* Hepatic encephal opathy — the liver does not clear ammonia and related
nitrogenoussubstancesfromtheblood, which arecarriedtothebrain, affecting cerebra
functioning: neglect of persona appearance, unrespons veness, forgetfulness, trouble
concentrating, or changesin deep habits.

* Sengitivity to medication dueto decreased metabolism of the active compounds.

* Hepatocdl lular carcinomaisprimary liver cancer, afrequent complication of
cirrhogs. It hasahigh mortality rate.

* Porta hypertension—blood normally
carried fromtheintestinesand spleenthrough
the hepatic portal veinflowsmoredowly and
the pressure increases; this leads to the
followingcomplications:

» ascites — fluid leaks through the
vasculatureinto the abdomina cavity;

» esophaged varices—collaterd portd
blood flow through vesselsinthestomach | -
and esophagus. These blood vessels may
becomeenlarged andaremorelikelytoburst  Figure 2. 5 Esophagea] varices
(Fig. 2.5).

* Problemsin other organs:

» Cirrhosiscan causeimmune system dysfunction, leading toinfection. Signs
and symptoms of infection may be aspecific are moredifficult to recognize (e.g.,
worsening encephal opathy but nofever).

» Fluidintheabdomen (ascites) may becomeinfected with bacterianormally
present in theintestines (§pontaneous bacterial peritonitis).

» Hepatorenal syndrome—insufficient blood supply to thekidneys, causing
acuterend failure. Thiscomplication hasavery high mortality (over 50%).

» Hepatopulmonary syndrome—blood bypassing thenormal lung circulation
(shunting), leading to cyanosisand dyspnea(shortnessof breath), characteritically
worseon sitting up.

» Portopulmonary hypertension—increased blood pressureover thelungsas
aconseguenceof portal hypertension.

» Portal hypertensive gastropathy which refersto changesin the mucosaof
the stomach in patientswith portal hypertension, and isassociated with cirrhosis
Sverity.

Esophageal
W\ varicies
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24. PORTAL HYPERTENSION

Etiology of portal hypertension

Causesof portal hypertension (PH) can bedividedinto:
1. Pre-hepaitic.

2. Intra-hepatic.

3. Post-hepatic.

Pre-hepaticPH:

» Caused by obstruction to blood flow at thelevel of portal vein.

 Examples: congenital atresia, extrinsc compression, schistosomias's, portd,
superior mesenteric, or splenic veinthrombos's.

Post-hepatic PH:

» Caused by obstruction to blood flow at thelevel of hepatic vein.

 Examples Budd-Chiari syndrome, chronic heart failure, condrictivepericarditis,
venacavawebs.

Budd-Chiari syndrome:

» Caused by hepatic venous obstruction.

* Atthelevel of theinferior venacava, the hepatic veins, or the central veins
withintheliveritsdf.

* Result of congenital webs (inAfricaand Asia), acute or chronic thrombosis
(intheWest), and malignancy.

* Acute symptomsinclude hepatomegaly, abdominal painintheright upper
quadrant, nausea, vomiting, ascites.

» Chronicform present with the sequel ae of cirrhosisand portal hypertension,
including variceal bleeding, ascites, spontaneous bacterial peritonitis, fatigue, and
encepha opathy.

» Diagnosisismost often made by USeva uation of theliver anditsvascul ature.

» Cross-sectional imaging using contrast-enhanced CT or MRI.

» Gold standard for the diagnos shas been angiography.

» Management hastraditionaly been surgicd intervention (surgical decompression
with aside-to-sde portosystemic shunt).

» Minimaly invasivetreatment using TIPS may befirst-linetherapy now.

*» Response ratesto medical therapy are poor.

Portal vein thrombosis:

» Most common causein children (fewer than 10% of adult pts.).

* Normal liver function and not as susceptible to the development of
complications, such asencephal opathy.

» Diagnosisby sonography, CT and MRI.

» Often, theinitid manifestation of portal veinthrombosisisvariced bleedingin
anoncirrhotic patient with norma liver function.

Portal vein thrombosis— causes:

» Umbilical veininfection (themost common causein children).

* Coagulopathies(protein C and antithrombin 111 deficiency).

* Hepatic maignancy, myeloproliferativedisorders.

* Inflammatory bowel disease.
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* Pancrestitis.
e Trauma
» Most casesinadultsareidiopathic.
* Portal Vein Thrombosis.
» Therapeutic optionsare esophageal variced ligation and sclerotherapy.
* Digtd splenorend shunt.
* Rex shuntin patientswhoseintrahepatic portal veinispatent (most commonly
children).
Splenicvein thrombosis
» Most often caused by disordersof the pancreas (acute and chronic pancredtitis,
trauma, pancreatic malignancy, and pseudocysts).
* Related to thelocation of the splenicvein.
» Gadtric varicesare present in 80% of patients.
» Occursinthesetting of normal liver function.
* Readily cured with splenectomy (varicedl hemorrhage), although observation
for asymptomatic patientsisacceptable.
Portal Vein Collaterals
* Coronary vein and short gastricveins
— veinsof thelesser curveof thestomach ..
and theesophagus, leading totheformation s«
of varices(Fig. 2.6). '
* Inferior mesenteric vein — rectal
branches which, when distended, form
hemorrhoids
» Umbilical vein — epigastric venous
system around the umbilicus (" caput ...
medusae”).
Retroperitoneal collaterals —
gastrointestinal veinsthroughthe bareareas
of theliver.
Pathophysiology of Portal Hypertension
» Portal vein pressure abovethenormal rangeof 5to 8 mmHg.
» Portal vein—hepaticvein pressuregradient grester than5mmHg (>12dinicaly
Sgnificant).
* Representsan increase of the hydrostatic pressurewithinthe portal veinor its
tributaries.
» Cirrhogisresultsin scarring (perisinusoidal deposition of collagen).
» Scarring narrows and compresses hepatic sinusoids (fibross).
* Progressiveincreasein res stanceto porta venousblood flow resultsin portal
hypertension.
* Portal vein thrombosis, or hepatic venous obstruction also cause portal
hypertension by increasing theresistanceto portal blood flow.
* Aspressureincreases, blood flow decreases and the pressurein the portal
systemistransmitted to itsbranches.

Disphragm

Inferior rectal
vien

Figure2.6. Portal vein collaterals
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* Resultsindilation of venoustributaries.

* Increased blood flow through collateral sand subsequently increased venous
return causeanincreasein cardiac output and total blood volume and adecreasein
systemic vascular res stance.

» With progression of disease, blood pressureusually falls.

Complicationsof portal hypertension characterized by:

* Increased venous pressurein portal circulation.

* Splenomegdly.

* Esophaged varices.

* Systemic hypertension.

* Primary mechanismistheincreased res stanceto blood flow through theliver.

Flenomegaly: back pressure caused by porta hypertenson— chronic passve
congestion asaresult of increased pressurein the splenicvein.

Esophageal Varices:. increased blood flow through the portal system results
indilation and enlargement of the plexusveinsof the esophagusand producesvarices,
variceshavefragilevessd walswhich bleed easily; mogt lifethreatening complication.

Internal Hemorrhoids: occurs because of thedilation of the mesentericveins
andrecta veins.

Caput Medusae: collatera circulation involvesthe superficial veinsof the
abdomina wall leading to thedevelopment of dilated veinsaround theumbilicus.

Management. Generaly, liver damagefrom cirrhosiscannot bereversed,
but treatment could stop or delay further progression and reduce complications. A
hedlthy diet isencouraged, ascirrhosismay be an energy-consuming process. Close
follow-upisoften necessary. Antibioticswill be prescribed for infections, and various
medi cations can hel p with itching. Laxatives, such aslactulose, decreaserisk of
congtipation; their rolein preventing encephal opathy islimited.

Esophageal Varices:

1. Avoid acohol, aspirin, andirritating foods.

2. If bleeding occurs, stabilize patient and manage the airway, administer
vasopressin (Terlipressin, Pitressin, Remestip).

3. Baloontamponade (Fig. 2.7).

4. Drug therapy: Octerotide

) (Sandogtatin); Vasopressin; 3-blocker;

I VitaminK; H, blockers; Lactulose;

\ S~ Neomycin.

M T 5. Endoscopi ¢ sclerotherapy or
Esophagustube ,L Y ligation (Fig. 2.8, 2.9).
(1540mnrHg) e ____ | ¥ | . .

1i| 6. Surgica shunting procedures:

"\ | devascularisation transectionwith or

[ 7~ ) ' without splenectomy (Fig. 2.10); TIPS

NGl Y (Fig. 2.11), portacaval shunt

(Fig. 2.12).

Devascularisation of 7-8 cm of

Figure 2.7. Sengstaken-Blakemoretube thelower esophagus, theentiregreater

— 66—

4
Stomach tube
(300400 ml)



Figure 2.8. Endoscopic sclerotherapy ~ Figure 2.9. Endoscopic variceal ligation

curvepart of lesser curvetoincisura with ligation of the Coronary veinfollowed by
stapled esophagedl transaction (Fig. 2.10).

Devascularisation may beomittedinthecriticaly ill patient. Roleof splenectomy
isunclear: usually dependson theclinical state of the patient and the presence of
associated Hypersplenism. May facilitate the devascul ari sation but may also add
morbidity tothesurgery if densdy adherent to the digphragm with associated extensive

Hepatic vien

Figure 2.10. Devascularization (1) Figure 2.11. Transjugular
and crossing (2) of stomach inrahepatic portasystemic shunt

V. portae

End to Side Portocaval Side to Side Portocaval

Figure 2.12. Types of portosystemic shunts
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collaterals. Local studies show that addition of splenectomy did not alter morbidity
or mortaity.

Trangugular Inrahepatic Portasystemic Shunt (T1PS). Entails placement of
expandable metallic stent between hepatic vein and porta veinradiclewithintheliver
under radiologica imaging viainterna jugular vein. Rapidly createsashunt reducing
Portal pressureand controlsvaricea bleeding.

Indicationstoformation of TIPS (Fig. 2.11):

* 1% line treatment for bleeding
esophageal variceswhen earlier-mentioned yalE
methodsfail. )

* PerformedinIR.

* Successrates 20—100%.

» Significant complication ishepatic
encephal opathy.

* Surgical intervention. A ‘

Shunts. TV =<3

Types: 1) tota portosystemic shunt: end /\K*‘t}(
to side portocaval; 2) partial: 8 mm sideto P
side portocaval (sarfeh) (Fig. 2.12); Figure 2.13. Warren's operation
3) selective: distal splenorenal shunt — (¢rossing lines of viens (1);
Warren's operation (Fig. 2.13); Linton distal splenorenal shunt (2)
proximal splenorena shunt.

25.ASCITES

Theword ascitesisof Greek origin (askos) and
means bag or sac. A scites describesthe condition of
pathol ogic fluid collection withintheabdomina cavity.
Healthy men havelittleor nointraperitoneal fluid, but
womenmay normaly haveasmuchas20mL, depending
onthephaseof their menstrud cycle. Thisarticlefocuses
only on ascitesassociated with cirrhosis(Fig. 2.14).

Pathophysiology

Theaccumulation of asciticfluid representsadtate
of total-body sodium and water excess, but the event )
that initiatestheunbalanceisunclear. Threetheoriesof ~ Figure 2.14. Portal
ascites formation have been proposed: underfilling, hypertension and ascites
overflow, and periphera arterial vasodilation.

Theunderfilling theory suggeststhat the primary abnormality isingppropriate
sequestration of fluid within the splanchnic vascular bed dueto portal hypertension
and aconsequent decreasein effective circulating blood volume. Thisactivatesthe
plasmarenin, a dosterone, and sympathetic nervoussystem, resultingin renal sodium
and water retention.

Theoverflow theory suggeststhat the primary abnormality iSinappropriate
rena retention of sodium and water in the albbsence of volume depletion. Thistheory
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was devel oped in accordance with the observation that patientswith cirrhosishave
intravascular hypervolemiarather than hypovolemia

Themost recent theory, the periphera arterial vasodilation hypothess, includes
componentsof both of the other theories. It suggeststhat portal hypertensionleads
to vasodilation, which causesdecreased effectivearterid blood volume. Asthenatura
history of the disease progresses, neurohumoral excitation increases, morerenal
sodiumisretained, and plasmavolumeexpands. Thisleadsto overflow of fluidinto
the peritonedl cavity. Thevasodilation theory proposesthat underfillingisoperative
early and overflow isoperativelatein thenatura history of cirrhosis.

Although the sequence of eventsthat occurs between the devel opment of
porta hypertensonand rend sodium retentionisnot entirely clear, porta hypertension
gpparently leadsto anincreasein nitric oxidelevels. Nitric oxide mediates splanchnic
and periphera vasodilation. Hepatic artery nitric oxide synthase activity isgreater in
patientswith ascitesthan inthosewithout ascites.

Regardless of the initiating event, a number of factors contribute to the
accumulation of fluid in the abdominal cavity. Elevated levelsof epinephrineand
norepinephrinearewel I-documented factors. Hypoal buminemiaand reduced plasma
oncotic pressurefavor the extravasation of fluid from the plasmato the peritoned
fluid, and, thus, ascitesisinfrequent in patientswith cirrhosi s unless both portal
hypertension and hypoa buminemiaare present.

Clinical

History:

1. Patientswith ascites often state that they have recently noticed anincrease
intheir abdomind girth.

2. Becausemost casesof ascitesaredueto liver disease, patientswith ascites
should beasked about risk factorsfor liver disease. Theseincludethefollowing:

* Long-term heavy alcohol use.

» Chronicviral hepatitisor jaundice.

* Intravenousdrug use.

* Multiplesexua partners.

» Homosexual activity with amale partner, or heterosexual activity witha
bisexua male.

» Transfusion with blood not tested for hepatitisvirus. in the United States,
screening of donated blood for hepatitisB virus(HBV) beganin 1272; reliabletesting
of theblood supply for hepatitisC virus(HCV) beganin 1222 in devel oped countries.

* Tattoos.

» Living or birthinan areaendemicfor hepatitis.

3. Patientswith alcoholic liver diseasewho aternate between heavy acohol
consumption and abstention (or light consumption) may experienceascitesinacyclic
fashion.

4. When apatient with avery long history of stable cirrhosisdevelopsascites,
thepossibility of superimpased hepatocd|ular carcinoma(HCC) should beconsidered.

5. Obesity, hyperchol esterolemia, and type 2 diabetesmedl litus are recogni zed
causes of nonal coholic steatohepatitis, which can progressto cirrhoss.
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6. Patientswith ahistory of cancer, especially gastrointestinal cancer, areat
risk for malignant ascites. Malignancy-related ascitesisfrequently painful, whereas
cirrhotic ascitesisusudly painless.

7. Patientswho devel op astitesin the setting of established diabetesor nephrotic
syndromemay have nephrotic ascites.

Physical

Thephysical examinationin apatient with ascitesshould focuson the signsof
porta hypertension and chronicliver disease.

* Physical findingssuggestiveof liver diseaseincludejaundice, pdmar erythema,
and spider angiomas.

* Theliver may bedifficult to pal pateif alarge amount of ascitesis present, but
if palpable, theliver isoften found to be enlarged. The puddle sign may be present
when aslittleas 120 mL of fluidispresent. When peritoneal fluid exceeds500 mL,
ascitesmay be demonstrated by the presence of shifting dullnessor bulging flanks.
A fluid-wavesgnisnotorioudy inaccurate.

» Elevated jugular venous pressure may suggest acardiac origin of ascites.
A firmnoduleintheumbilicus, theso-caled Sister Mary Joseph nodul e, isnot common
but suggests peritoned carcinomatos soriginating from gastric, pancrestic, or hepatic
primary malignancy.

* A pathol ogic | eft-sided supraclavicular node (Virchow node) suggeststhe
presence of upper abdomina malignancy.

» Patientswith cardiac disease or nephrotic syndrome may have anasarca.

Causes

Normal peritoneum

* Portal hypertension (serum-ascitesalbumin gradient [SAAG] >1.1g/dL).

* Hepati c congestion, congestive heart failure, condtrictive pericarditis, tricuspid
insufficiency, Budd-Chiari syndrome.

» Liver disease, cirrhosis, alcoholic hepatitis, fulminant hepatic failure, massive
hepatic metastases.

Hypoabuminemia(SAAG<1.1g/dL).

* Nephrotic syndrome.

* Protein-losing enteropathy.

* Severemalnutritionwith anasarca.

* Miscellaneousconditions (SAAG<1.1g/dL).

* Chylousascites.

* Pancregtic ascites.

*Bileascite.

* Urineascites.

* Ovariandisease.

* Diseased peritoneum (SAAG<1.1g/dL).

Infections:

* Bacterid peritonitis.

* Tuberculosisperitonitis.
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* Fungd peritonitis.
» Humanimmunodeficiency virus(HIV) —associated peritonitis.
Mdlignant conditions:
* Peritonedl carcinomatos's.
* Primary mesothdlioma
* Pseudomyxomayperitone.
* Hepatocd lular carcinoma.
Other rare conditions:
* Familia Mediterraneanfever. imes
° le |t|S. catheter
* Granulomatous peritonitis.
* Eosnophilic peritonitis.
Treatments 1
1. Paracentesis. 9 U ertored
2. Shunts (Fig. 2.15): =
* Leveinshunt —drainsascitesfluidinto

superior venacava. Figure 2.15. Peritoneovenous
« Denver shunt — subcutaneous pump (L& Veen) shunting for treatment

that ismanually compressed. of ascites

2.6. JAUNDICE

Jaundice, also known asicterus (attributive adjective: "icteric"), isyellowish
discoloration of the skin, sclerae (whitesof the eyes) and mucous membranes caused
by hyperbilirubinemia (increased levels of bilirubin in the blood). This
hyperbilirubinemiasubsequently causesincreased level sof bilirubinintheextrace lular
fluids. Typically, the concentration of bilirubininthe plasmamust exceed 1.5mg/ dL,
threetimesthe usual value of approximately 0.5 mg/dL, for the coloration to be
easly visible. Jaundice comesfrom the French word jaune, meaning yellow.

Normal Physiology

In order to understand how jaundice results, it isimportant to understand
where the pathol ogical processesthat cause jaundicetaketheir effect. It isalso
important to further recognizethat jaundiceitself isnot adisease, but rather asymptom
of anunderlying pathological processthat occursat some point along the normal
physiologica pathway of the metabolismof bilirubin.

Pre-hepatic events

Whenred blood cdllshave completed their life gpan of gpproximately 120days,
their membranesbecomefragileand proneto rupture. Asthe cell traversesthrough
thereticuloendothelial system, their cell membranesrupture and the contents of the
red blood cell isreleased into the blood. The component of thered blood cell that is
involved in jaundiceis hemoglobin. The hemoglobin released into the blood is
phagocytosed by macrophages, and split into itsheme and globin portions. The
globin portion, being protein, isdegraded into amino acidsand playsno further role
injaundice. Two reactionsthen take placeto thehememolecule. Thefirst reactionis
the oxidation of hemetoformbiliverdin.Thisreactioniscatalyzed by microsomal
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enzymehemeoxygenaseand it resultsin biliverdin (green color pigment), ironand
carbon monoxide. Next step isreduction of biliverdinto yellow color tetrapyrol
pigment bilirubin by cytosolicenzymebhiliverdinreductase. Thishilirubinisknownas
"unconjugated”, "freg" or "indirect” bilirubin. Approximately 4 mg per kg of bilirubin
isproduced each day. The magjority of thishilirubin comesfrom the breakdown of
heme from expired red blood cells in the process just described. However
approximately 20 per cent comesfrom other heme sources, including ineffective
erythropoiesis, breakdown of other heme-containing proteins, such as muscle
myoglobin and cytochromes,

Hepatic events

The unconjugated bilirubin then travel sto theliver through the bloodstream.
Becausethishilirubinisnot soluble, however, it istransported through the blood
bound to serum albumin. Onceit arrivesat theliver, it isconjugated with glucuronic
acid (toformbilirubin diglucuronide, or just " conjugated bilirubin™) to becomemore
water soluble. Thereactioniscatayzed by theenzyme UDP-glucuronidetransferase.

Post-hepatic events

Thisconjugated bilirubinisexcreted fromtheliver into thebiliary and cystic
ductsaspart of bile. Intestinal bacteriaconvert the bilirubininto urobilinogen. From
herethe urobilinogen can taketwo pathways. It can either befurther convertedinto
stercobilinogen, which isthen oxidized to stercobilin and passed out inthefaeces, or
it can bereabsorbed by theintestinal cells, transported inthe blood to the kidneys,
and passed out in the urine asthe oxidised product urobilin. Stercobilinand urobilin
aretheproductsresponsiblefor the coloration of faecesand urine, respectively.

Post-hepatic jaundice, also called obstructive jaundice, is caused by an
interruption to thedrainage of bileinthebiliary system. The most common causes
aregallstonesin the common bile duct, and pancreatic cancer in the head of the
pancress. Also, agroup of parasitesknown as”liver flukes' liveinthecommonbile
duct, causing obstructivejaundice. Other causesinclude strictures of the common
bileduct, biliary atresia, ductal carcinoma, pancrestitisand pancreatic pseudocysts.
A rarecauseof obstructivejaundiceisMirizzi'ssyndrome.

The presence of pale stoolsand dark urine suggests an obstructive or post-
hepatic cause asnormal fecesget their color from bile pigments.

Petientsal so can present with € evated serum cholesterol, and often complain
of severeitching or "pruritus’.

Differential diagnosis

When apathological processinterfereswith the normal functioning of the
metabolism and excretion of bilirubin just described, jaundice may betheresult.
Jaundiceiscdlassifiedinto threecategories, depending onwhich part of thephysologica
mechanism the pathol ogy affects. Thethree categoriesare (Table2.2):

Table2.2 -Thecategoriesof jaundice

Category Definition
Pre—hepatic The pathology is occurring prior to the liver.
Hepatic The pathology is located within the liver.
Post—hepatic The pathology is located after the conjugation of bilirubin in the liver.
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Pre-hepatic
Laboratory findingsinclude:
» Urine: no bilirubin present, urobilirubin> 2 units (except ininfantswhere gut
florahasnot devel oped) (Table 2.3).

Table2.3—Tableof diagnostic tests

. Pre—hepatic . . Post—hepatic

Function test JaundFi’ce Hepatic Jaundice Jaundi‘::e
Total bilirubin Normal / Increased Increased Increased
Conjugated bilirubin Normal Increased
Unconjugated bilirubin Increased Normal / Increased Normal / Increased
Urobilinogen Normal / Increased | Decreased / Negative
Urine color Normal Dark Dark
Stool color Normal Normal Pale
Alkaline phosphatase Increased Increased
levels
Alanine transferase and Normal
Aspartate transferase Increased Increased
levels
.Conjlugated bilirubin Not present Present Present
in urine

* Serum: increased unconjugated bilirubin.
» Kernicterusisassociated withincreased bilirubin.
Hepatic
Hepati ¢ jaundice causesinclude acute hepatitis, hepatotoxicity and alcoholic
liver disease, whereby cdll necrosisreducestheliver'sability to metabolizeand excrete
bilirubin leading to abuildup in the blood. L esscommon causesinclude primary
biliary cirrhoss, Gilbert'ssyndrome (agenetic disorder of bilirubin metabolisnwhich
canresultin mild jaundice, whichisfound inabout 5% of the population), Crigler—
Najjar syndrome, metastatic carcinomaand Niemann—Pick disease, type C. Jaundice
seeninthenewborn, known as neonatal jaundice, iscommon, occurring in amost
every newborn as hepatic machinery for the conjugation and excretion of bilirubin
doesnot fully mature until approximately two weeksof age.
L aboratory findingsinclude:
» Urine: conjugated bilirubin present, urobilirubin > 2 unitsbut variable (except
inchildren). Kernicterusisacondition not associated with increased bilirubin.
Post-hepatic
Post-hepatic jaundice, also called obstructive jaundice, is caused by an
interruption to thedrainage of bileinthebiliary system. The most common causes
aregallstonesin the common bile duct, and pancreatic cancer in the head of the
pancress. Also, agroup of parasitesknown as"liver flukes' canliveinthecommon
bileduct, causing obgtructivejaundice. Other causesincludestricturesof thecommon
bileduct, biliary atresia, ductal carcinoma, pancrestitisand pancreatic pseudocysts.
A rarecauseof obstructivejaundiceisMirizzi'ssyndrome.
The presence of pale stoolsand dark urine suggests an obstructive or post-
hepatic cause asnormal fecesget their color from bile pigments.
Petients al so can present with € evated serum cholesterol, and often complain
of severeitchingor "pruritus’.
Not onetest can differentiate between various classifications of jaundice.
A combination of liver functiontestsisessentia to arriveat adiagnosis.
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2.6.1.OBSTRUCTIVE JAUNDICE

Cholestasis, or obstructive jaundice, occurswhen theflow of bilefromthe
liver to the intestines is obstructed or impaired. This can occur inside the liver
(intrahepatic) or outside of it (extrahepatic).

I ntrahepatic causes

Any condition that damagestheliver cellscan cause obstructivejaundice. The
most common causes are hepatitis, a coholism and drugsthat aretoxictotheliver. In
these conditions, blood work will show increased liver enzymes, indicativeof liver
damage. In additionto jaundice, symptomsof intrahepatic obstruction include ascites
(swelling of thebelly dueto reduced circulation through theliver) and enlarged spleen.

Extrahepatic causes

Thecommonbileduct carrieshilefromtheliver totheintestines. Any blockage
of theduct will cause obstructivejaundice. Themost common causesare bile stones
intheduct, pancreatic cancer, cholangiocarcinoma, benign stricturesand tumors of
extrahepatic biliary tract, bening tumors of the ampullaof Vater large, aswell as
cancer of thelarge papillaof the duodenum.

Signsand symptoms

Themost obvioussign of jaundiceistheyellowing of the skinand eyesthat
givesthediseaseitsname ("jaune" isthe French word for yellow). In obstructive
jaundice, bilirubin cannot pass to the intestines. The stool is pale, because
stercobilinogenisnot formed. Excess conjugated bilirubin spillsover tothekidneys
andisexcreted asurobilinogen, which givestheurineavery dark color. All-over
itching may result fromtheexcessof bilesatsforminginthebody. Symptomsof the
underlying disease or substance (in the case of acoholism and drug toxicity) will be
present. Long-term symptomsinclude adarkening of skintone (the so-called "bar
roomtan"), inability toform blood clots (bile satsare necessary for the absorption of
vitamin K, vital to the clotting process), and osteoporosis dueto malabsorption of
vitamin D and cacium.

Radiological evaluation

» Ultrasonography.

* CT.
* MRCP Billary Tree Endoscope
« ERCP ' -
Endoscopic Retrograde
Cholangiopancr eatogr aphy
Endoscopic retrograde

cholangiopancreatography (ERCP) is a
minimally invasivetechniquefor diagnosing [
and treating diseases of theliver, bileducts
and pancreas(Fig. 2.16). During ERCP, a
flexible tube (an endoscope) is passed
through themoutth, esophagus, and stomach
intothefirgt part of thesmall intestine. Dye
isinjected throughthetubeintothepancredtic  Figure 2.16. Endoscoplc retrograde
and bileducts, and an X-ray istaken. cholangiopancreatography
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Initial presentation :> Surgery

(
ERCP {
. !
{t T
Ascending cholangitis /

Figure 2.18. The scheme of Figure 2.17. Calculous bile duct
treatment of a obstructive jaundice  exploration and T-tube drainage

Treatment
Tresating the cause of obstructivejaundicewill usually resolvethe symptoms.
Inchronic or irreversibledisorders, cholestyramineisgivento bind bilesaltsand
relieve theitching. Supplements of vitamins D, K, and calcium can be givento
counteract mal absorption. Inthe case of extrahepatic obstruction, surgery may be
necessary to removethe obstruction and resolvethe symptoms.
General support: Cessation of oral intake, fast; antibiotics; keep liquidand
electrolytebaance; intravenousfluids.
Biliary decompression:
» Endoscopic drainage papillotomy without /with stent placement transpapillary.
* Percutanecustranshepatic biliary drainage.
* Operative decompression (T-tubedrainage, Fig. 2.17).
SUmmary
The scheme of treatment of obstructivejaundice presentedinFig. 2.18.

2.6.2.MISCELLANEOUS CONDITIONS CAUSING BILIARY TRACT
OBSTRUCTION

Benigntumors

Although most bileduct tumorsaremaignant, somebenign biliary lesonsresult
inbiliary obstruction and cholestasis. These include papillomas, adenomas, and
cystadenomeas.

Ampullarytumors

Tumors of the ampulla of Vater can be benign (adenomas) or malignant
(ampullary carcinoma). Either canresult in biliary obstruction and can be confused
with cholangiocarcinomaand pancreatic adenocarcinoma. At presentation, patients
are often jaundiced and may have a palpable gallbladder because of bile duct
obstruction distal to thecystic duct. Laboratory findingstypically show aneevation
of akaline phosphataseand bilirubinlevels.

Imaging studiesof thebiliary treewill often show dilation, suggesting adistal
bileduct obstruction. Further investigation with as de-viewing duodenoscope will
reveal the presence of the ampullary tumor. Ampullary adenomas, often seenwith
familia adenomatous polyposis, can betrested with surgica excison of theampulla
Whippl€e'sprocedureisthetrestment of choicefor thosewith resectable ampullary
carcinoma.
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For patientswho arenot surgical candidates, ERCP with sphincterotomy and
stenting can provide pdliation for what are often 9 ow-growing tumors.

Pancreaticdisorders

Carcinomaof the head of the pancreas can manifest with painlessjaundice
caused by obstruction of the bileduct asit passesthrough the head of the pancreas.
Weight loss, fatigue, and other constitutional symptoms often accompany the
cholestasis. CT scanning or ultrasound typically reved biliary ducta dilationtothe
level of the pancreatic head and apancreatic mass.

Cholestasiscan a so result from benign pancrestic disorderssuch as (1) chronic
pancreetitisresulting in pancreatic fibrosisleading to common duct narrowing and
cholestasis, or (2) apancreati c pseudocyst causing compression of thebiliary tree.

Parasites

Extrahepatic biliary obstruction hasbeen seenwith variousparasitic infections
such as Strongyloidesand Ascaris, and liver flukes such as Opisthorchissinensis
and Fasciola hepatica.

27.ACUTELIVERFAILURE

Theterm acuteliver failure (ALF) wasfirst used by Trey and Davidsonin
1270. ALFisanuncommon conditioninwhichthergpid deterioration of liver function
resultsin coagulopathy and ateration inthe mental status of apreviously healthy
individual. Acuteliver failure often affects young people and carriesavery high
mortality. The term acute liver failure is used to describe the development of
coagulopathy, usually aninternational normalized ratio (INR) of greater than 1.5,
and any degree of mental ateration (encephal opathy) in apatient without preexisting
cirrhosisandwithanillnessof lessthan 26 weeks duration.

Acuteliver failureisabroad term and encompasses both fulminant hepatic
failure(FHF) and subfulminant hepaticfailure (or late-onset hepeticfailure). Fulminant
hepaticfailureisgenerally used to describethe devel opment of encephal opathy within
8 weeks of the onset of symptoms in a patient with a previously healthy liver.
Subfulminant hepatic failureisreserved for patientswith liver diseasefor up to
26 weeks before the devel opment of hepatic encephal opathy.

Some patientswith previoudy unrecognized chronicliver disease decompensate
and present with liver failure; although thisisnot technically FHF, discriminating such
at thetimeof presentation may not be possible. Petientswith Wilson disease, verticaly
acquired hepatitisB virus (HBV), or autoimmune hepatitismay beincludedin spite
of thepossbility of cirrhosisif their disease hasbeen lessthan 26 weeks.

Drug-related hepatotoxicity istheleading cause of acuteliver failure. The
outcomeof acuteliver failureisre ated to theetiol ogy, the degree of encephal opathy,
and related complications. Unfortunately, despite aggressvetrestment, many patients
diefrom fulminant hepaticfailure. Before orthotopic liver transplantation (OLT) for
fulminant hepaticfalure, themortdity ratewasgeneraly grester than 80%. Common
causesfor acuteliver fallureare paracetamol (acetaminophen) overdose, idiosyncratic
reactionto medication (e.g. tetracycline, troglitazone). Al so thefrequent reasonsare
excessvea cohal intake (severed coholic hepatitis), viral hepatitis (hepatitisA or B —
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itisextremely uncommonin hepatitisC), acutefatty liver of pregnancy, andidiopathic
(without an obviouscause). Reyesyndromeisacuteliver fallureinachildwithavira
infection (e.g. chickenpox). Wil son'sdisease (hereditary copper accumulation) may
infrequently present with acuteliver failure.

Classification

By interva from onset of jaundiceto devel opment of hepatic encephal opathy
liver fallureisclassfiedas:

1. Hyperacuteif occurring within 7 days.

2.Acuteif occurring between 8 and 28 days.

3. Subacuteif occurring between 22 daysand 12 weeks.

By interval from onset of hepatic illness to development of hepatic
encephal opathy hepaticfalureisclassfied as.

1. Fulminant if occurring within 8 weeks.

2. Late-onset if occurring between 8 and 26 weeks.

Therearethreetypesof acuteliver failure:

1. Hepatocd lular, primary hepatic coma, comaendogenous. Itischaracterized
by aclinic of parenchymal deficiency: hyperbilirubinemia, hyperfermentemia,
hypocoagulation.

2. Exogenouscoma, or comalossof liver function, portosystemic functional,
shunt, false. It ischaracterized by the presence of portosystemic shunting of blood,
thedischargeof intestinal neurotoxinsviaportosystemic shunts.

3. Mixed, characterized by the devel opment of hepatoce lular insufficiency on
thebackground of the collateral circulation.

Pathophysiology

Acuteliver injury (ALF) iscaused by both direct injury to the hepatocytes,
and aninnateimmunemediated response, medi ated through activation of monocytes,
meacrophages, dendritic cdlls, leukocytes, naturd killer cells, and naturd killer T cells.
Thesecdlsexpressreceptorsthat are ableto recogni se pathogen-associated molecular
patternsinvira hepatitisand damage-associ ated mol ecul ar patternsintoxin-mediated
liver injury, leading to theactivation of sgnd transduction pathwayswhich determine
the pattern of cytokinesreleased, initidly locally withintheliver itsdlf, spilling over to
thesystemic circulation eventually. Recent studiesal so suggest asignificant role of
apoptosisin cell death of ALF, whichismediated through activation of caspases.

Irrespective of theetiology, alargemgority of the patientseventua ly goonto
progressto variousdegreesof extra-hepatic organinvolvement with somedeveloping
frank multipleorganfailure. Whileintense systemicinflammatory responsesyndrome
(SIRS), which developsin ALF —mediated by the pro-inflammatory cytokines
rel eased from the damaged liver and subsequent activation of endothelia, coagulation,
and immunologica systemsand organ crosstalk —seemsto belargely responsible
for distant organ damage, direct toxicinjury may also occasiondly contribute, asis
seenin patientswith acetaminophen toxicity who devel op toxin-related acute renal
tubular injury. Theexistenceof aparale compensatory anti-inflammatory response
syndrome (CARS) —mediated by the anti-inflammatory cytokines, IL-4, IL-10, and
transforming growth factor-f3 —isnot insufficient in counter-modul ating thisresponse.
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The development of cerebral edemaisthe major cause of morbidity and
mortality of patientssuffering fromacuteliver falure. Theetiology of thisintracrania
hypertension (ICH) isnot fully understood, but it isconsidered to bemultifactorial.

Briefly, hyperammonemiamay beinvolved in the development of cerebral
edema Brain edemaisthought to be both cytotoxic and vasogenicin origin. Cytotoxic
edemaisthe consequence of impaired cellular osmoregulationinthebrain, resulting
inastrocyte edema. Cortical astrocyte swellingisthemost common observationin
neuropathologic studiesof brainedemain acuteliver failure. Inthebrain, anmoniais
detoxified to glutamine viaamidation of glutamate by glutamine synthetase. The
accumulation of glutaminein astrocytesresultsin astrocyteswelling and brain edema.
Thereisclear evidenceof increased brain concentration of glutamineinanima modds
of acuteliver failure. Therelationship among high ammonia, glutamine, and raised
| CH hasbeen reported in humans.

Another phenomenon that hasbeeninvolvedin acuteliver falureistheincrease
of intracranial blood volume and cerebral blood flow. Theincreased cerebral blood
flow resultsbecause of disruption of cerebra autoregulation. Thedisruption of cerebra
autoregulation isthought to be mediated by el evated systemic concentrationsof nitric
oxide, which actsasapotent vasodilator. However, in this setting, cytokine profiles
are a so deranged. Elevated serum concentrations of bacterial endotoxin, tumor
necrosisfactor-alpha(TNF-o), and interleukin-1 (IL-1) and -6 (I1L-6) have been
foundin fulminant hepaticfailure. Another consequenceof fulminant hepaticfalureis
multisystem organ failure, whichisoften observed in the context of ahyperdynamic
circulatory state that mimicssepsis (low systemic vascular resistance); therefore,
circulatory insufficiency and poor organ perfusion possibly either initiate or promote
complicationsof fulminant hepaticfailure.

Pathology

Inthemgority of acuteliver failure (ALF) thereiswidespread hepatoce lular
necros sbeginninginthecentrizond distribution and progressing towardsportd tracts.
Thedegreeof parenchyma inflammationisvariableandisproportional to duration
of disease.

Zone 1 (periportal) occursin phosphorus poisoning or eclampsia. Zone 2
(midzond), although rare, isseeninyellow fever. Zone 3 (centrilobular) occurswith
ischemicinjury, toxic effects, carbon tetrachl oride exposure, or chloroformingestion.
Drugs such as acetaminophen may be metabolized in zone 1 to toxic compounds
that cause necrosison zone 3.

Clinical consequence

Cerebral edema and encephal opathy. InALF, cerebral edemaleadsto hepatic
encephalopathy, coma, brain herniation and eventually death. Detection of
encephalopathy iscentral tothediagnosisof ALF. It may vary from subtledeficitin
higher brain function to deep coma. Patients presenting as acute and hyperacute
liver failureareat greater risk of developing cerebral oedemaand encephal opathy.
The pathogenesis remains unclear but is likely to be a consequence of several
phenomena. Thereisabuild up of toxic substances like ammonia, mercaptan,
endogenous benzodiazepines and serotonin/tryptophan in the brain. Thisaffects
neurotransmitter level and neuroreceptor activation. Autoregul ation of cerebral blood
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flow isimpaired and is associated with anaerobic glycolysisand oxidative stress.
Neurond cell astrocytesare susceptibleto these changesand they swell up, resulting
inincreased intracranid pressure. Inflammatory mediatorsa so play important role.

Unfortunately, signsof elevated intracranial pressure such as papilloedema
and lossof pupillary reflexesare not reliable and occur latein the disease process.
CT imaging of thebrainisal so unhel pful in detecting early cerebral oedemabutis
often performed to rule out intra-cerebral bleeding. Invasiveintracranial pressure
monitoring viasubdura routeisoften recommended, however therisk of complications
must beweighed against the possible benefit (1%fatal haemorrhage). Theaimisto
maintainintracrania pressuresbel ow 25 mmHg, cerebral perfusion pressuresabove
50 mmHg.

Coagulopathy isanother cardinal featureof ALF. Liver hascentra rolein
synthesisof almost all coagul ation factorsand someinhibitors of coagulation and
fibrinolysis. Hepatoce lular necrosisleadstoimpaired synthesisof many coagulation
factorsand their inhibitors. Theformer producesaprolongationin Prothrombintime
whichiswidely used to monitor severity of hepaticinjury.Thereissignificant platel et
dysfunction (with both quantitative and qualitative platel et defects). Progressive
thrombocytopeniawith lossof larger and more active platelet isalmost universal.
Thrombocytopeniawith or without DICincreasesrisk of intracerebral bleeding.

Inflammation and infection. About 60% of al ALF patientsfulfil thecriteria
for systemicinflammatory syndromeirrespectiveof presenceor absenseof infection.
Thisoften contributestowardsmulti organfailure. Impaired host defence mechanism
duetoimpaired opsonisation, chemotaxisand intracd lular killing substantiadly increase
risk of sepsis.

Metabolic derangements. Hyponatraemiaisamost universa finding dueto
water retention and shift inintracellular sodium transport frominhibition of Na/K
ATPase. Hypoglycaemia (due to depleted hepatic glycogen store and
hyperinsulinaemia), hypokal aemia, hypophosphataemiaand Metabolicakaosisare
often present independent of renal function. Lactic acidosisoccurspredominantly in
paracetamol overdose.

Haemodynamic and cardio-respiratory compromise. Hyperdynamic
circulationwith periphera vasodil atation from |ow systemic vascul ar resstanceleads
to hypotension. There is a compensatory increase in cardiac output. Adrenal
insufficiency has been documented in 60% of ALF andislikely to contributein
haemodynamic compromise. Thereisa so abnormal oxygen transport and utilization.
Although delivery of oxygen to thetissuesisadequate, thereisadecreaseintissue
oxygen uptake, resulting intissue hypoxiaand lactic acidos's.

Pulmonary haemorrhage, pleural effusions, atelectasis, and intrapulmonary
shuntsa so contributeto respiratory difficulty.

ALF inlatepregnancy. Inlate pregnancy, liver function decreasessignificantly,
which can beeasly monitored by blood tests. Early clinica manifestationsof ALFin
late pregnancy include: hypodynamia, decreasein appetite, dark amber urine, deep
jaundice, nausea, vomiting, and abdomina distention.

Evaluation. All patientswith clinical or |aboratory evidence of moderateto
severe acute hepatitis should haveimmedi ate measurement of prothrombintimeand
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careful evaluation of mental status. If the prothrombin timeisprolonged by = 4—
6 secondsor more (INR > 1.5) and thereisany evidence of atered sensorium, the
diagnosisof AL F should be strongly suspected and hospital admissionismandatory.
Initial Iaboratory examination must beextensivein order to eva uate both the aetiology
and severity.

Initial labor atory analysis:

* Prothrombintime/INR.
» Complete blood count.
 Chemidries:
» Liver functiontest: AST, ALT, dkaline phosphatase, GGT, total bilirubin,
dbumin.
» Creatinine, urea/blood urea nitrogen, sodium, potassium, chloride,
bicarbonate, calcium, magnesium, phosphate.
» Glucose.
» Amylaseand lipase.
* Arteria blood gas, lactate.
* Blood typeand screen.
* Paracetamol (Acetaminophen) level, Toxicology screen.
» Vird hepatitisserologies: anti-HAV IgM, HBSAg, anti-HBc IgM, anti-HEV.
» Autoimmunemarkers ANA,ASMA, LKMA, Immunoglobulinlevels.
* Ceruloplasmin Level (whenWilson'sdisease suspected).
* Pregnancy test (females).
* Ammonia(arterid if possible).
* HIV gatus (hasimplication for trangplantation).

History taking should include careful review of possible exposurestoviral
infectionand drugsor other toxins. From history and clinica examination possibility
of underlying chronic disease should beruled out asit may havedifferent management.

A liver biopsy doneviathetrangugular routebecauseof coagul opathy isnot usudly
necessary other than in occasiona malignancies. Astheeval uation continues, severa
important decis onshaveto be made such aswhether to admit thepatient toan ICU, or
whether to transfer the patient to atranspl ant facility. Consultation with thetransplant
center asearly aspossibleiscritical dueto possibility of rapid progressonof ALF,

Treatment

Treatment involvesadmissionto hospitd; often intensive care unit admission
or very closeobservation arerequired. Supportivetreatment iswith adequate nutrition,
optimalisation of thefluid balance, mechanical ventilation and intracrania pressure
monitoring (in severeencephd opathy), and treetment aimed at removing theunderlying
cause (such asacetylcysteinefor paracetamol poisoning). Other supportive measures
may includethedrainage of ascites.

Whilemany peoplewho devel op acuteliver failurerecover with supportive
treatment, liver transpl antationisoften required in peoplewho continueto deteriorate
or have adverse prognostic factors.

"Liver didyss' (variousmessuresto replacenormd liver function) isevolving
asatreatment modality andisgradually being introduced inthe care of patientswith
liver failure.
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2.8. LIVERTRANSPLANTATION

Thefirst human liver trangplant was performedin 1263 by asurgical team|led
by Dr. Thomas Starzl of Denver, Colorado, United States. Dr. Starzl performed
several additional transplants over the next few yearsbefore thefirst short-term
successwas achieved in 1267 with thefirst one-year survival post transplantation.
Despitethe devel opment of viablesurgica techniques, liver transplantation remained
experimenta through the 1270s, with oneyear patient surviva inthevicinity of 25%.
The introduction of cyclosporin by Sir Roy Calne markedly improved patient
outcomes, and the 1280s saw recognition of liver transplantation asastandard clinical
treatment for both adult and pediatric patientswith appropriateindications.

Indications

Liver transplantation ispotentially applicableto any acuteor chronic condition
resulting inirreversibleliver dysfunction, provided that the recipient doesnot have
other conditionsthat will precludeasuccessful transplant. M etastatic cancer outside
liver, active drug or alcohol abuse and active septic infections are absolute
contraindications. While infection with HIVV was once considered an absolute
contraindication, thishas been changing recently. Advanced age and seriousheart,
pulmonary or other disease may also prevent transplantation (relative
contraindications). Most liver transplantsare performed for chronic liver diseases
that lead toirreversiblescarring of theliver, or cirrhosisof theliver. Another causeis
cryptogenic liver disease. Some centersusethe Milan criteriato select patientsfor
liver transplantation.

Techniques

Beforetransplantation liver support therapy might beindicated (bridging-to-
transplantation). Artificia liver support likeliver dialysisor bioartificia liver support
conceptsare currently under preclinical and clinical evaluation. Virtualy al liver
transplantsaredonein an or thotopic fashion, whichisthe nativeliver isremoved
andthenew liver isplacedin the sameanatomic location.

The transplant operation can be conceptualized as consisting of the
hepatectomy (liver removal) phase, the anhepatic (no liver) phase, and the
postimplantation phase (Figs. 2.19, 2.20).

EV_‘\\ Portion of donor’s Recipient's
/. Z liver to be liver

Su B transplanted o, removed

Donor liver
placed and
vessels and
ducts
reattached

J Donor's liver
| |4 transplanted

{ | ( in recipient
&

Figure 2.19. Figure 2.20.
Liver transplantation Transplantation of the right lobe
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Thedonor'sblood intheliver will bereplaced by anice-cold organ storage
solution, such as UW (Viaspan) or HTK until the allograft liver is implanted.
Implantation invol ves anastomoses (connections) of theinferior venacava, portal
vein, and hepatic artery. After blood flow isrestored tothenew liver, thebiliary (bile
duct) anastomosisis constructed, either to the recipient's own bile duct or to the
small intestine. The surgery usually takesbetween five and six hours, but may be
longer or shorter dueto the difficulty of the operation and the experience of the
surgeon (Fig. 2.19).

Thelargemajority of liver transplantsusetheentireliver fromanon-living
donor for thetransplant, particularly for adult recipients. A mgjor advancein pediatric
liver transplantation was the devel opment of reduced sizeliver transplantation, in
whichaportionof anadultliver isusedfor aninfant or smd| child. Further devel opments
inthisareaincluded split liver trangplantation, inwhich oneliver isused for transplants
for two recipients, and living donor liver transplantation, in which aportion of a
healthy person's liver is removed and used as the allograft. Living donor liver
transplantation for pediatric recipientsinvolvesremoval of approximately 20% of the
liver (Couinaud segments 2 and 3) or used right lobe of theliver of aliving related
donor (Fig. 2.19).

Liver donor requirements

Any member of thefamily, parent, sibling, child, spouse or avolunteer can
donatetheir liver. Thecriteriafor aliver donationinclude:

 Beingingood hedlth.

 Having ablood typethat matchesor iscompatiblewith therecipient's.

* Having acharitable desire of donation without financia motivation.

* Being between 18 and 60 yearsold.

 Being of smilar or bigger sizethan therecipient.

* Beforeonebecomesaliving donor, the donor hasto undergo testing to ensure
that theindividual isphysically fit. Sometimes CT scansor MRI aredonetoimage
theliver. Inmost cases, thework up isdonein 2-3 weeks.

I mmunosuppr essive management

Likemost other alografts, aliver transplant will berejected by therecipient
unlessimmunosuppressivedrugsare used. Theimmunosuppressiveregimensfor all
solid organ transplantsarefairly smilar, and avariety of agentsarenow available.
Most liver transplant reci pientsreceive corticosteroids plusacal cinuerininhibitor
such astacrolimusor cyclosporin plusan antimetabolite such as Mycophenol ate
Mofetil. Liver trangplantationisuniqueinthet therisk of chronicreection aso decreases
over time, although recipients need to takeimmunosuppressive medication for the
rest of their lives.

Graft rgection

After aliver transplantation, there arethreetypes of graft rejection that may
occur. They include hyperacute rejection, acute rejection and chronic rejection.
Hyperacuterejectioniscaused by preformed anti-donor antibodies. Itischaracterized
by thebinding of theseantibodiesto antigenson vascular endothdia cells. Complement

82—



activationisinvolved and theeffect isusualy profound. Hyperacutere ection happens
within minutesto hoursafter the transplant procedure. Unlike hyperacute rejection,
whichisB cell mediated, acuterejectionismediated by T cells. Itinvolvesdirect
cytotoxicity and cytokine mediated pathways. Acuterg ection isthe most common
and the primary target of immunosuppressive agents. Acutergectionisusually seen
within daysor weeksof thetransplant. Chronicrg ectionisthe presenceof any sign
and symptom of rejection after 1 year. Thecauseof chronicrgectionisstill unknown
but an acuteregjection isastrong predictor of chronicrejections. Liver rejection may
happen any timeafter thetransplant. Lab findingsof aliver rgectionincludeabnormal
AST,ALT, GGT and liver function va uessuch asprothrombin time, anmonialeve,
bilirubinlevel, abumin concentration, and blood glucose. Physical findingsinclude
encephal opathy, jaundice, bruising and bleeding tendency. Other nonspecific
presentationsare malaise, anorexia, muscleache, low fever, dight increaseinwhite
blood count and graft tender.

Results

Prognosisisquitegood. However, thosewith certainilinessesmay differ. There
Isno exact model to predict survival rates; however, those with transplant have a
58% chanceof surviving 15years. Failurefromthenew liver occursin 10to 15% of
all cases. These percentages are contributed to by many complications. Early graft
failureisprobably dueto preexisting disease of the donated organ. Othersinclude
technical flaws during surgery such as revascularization that may lead to a
nonfunctioning grat.

2.9.PARASITICDISEASE OFTHELIVERAND BILIARY TREE

Helminthicinvason of thehumanbiliary tractisaprominent medical and surgica
problemespecidly intropica and subtropica aresswheretheseparasitesareendemic.
Paragiticinfestationsrarely occur inthetemperate zones, dthough theincidence seems
to beincreasing gradually in such areas dueto the increasing number of tourists,
immigrantsand expatriates. Accordingly, it isimportant ot physiciansand surgeons
inthetemperate areas of theworld to be aware of biliary parasites, their clinical
picture, diagnosisand trestment.

Severd parasitesinfest liver or biliary tree, either during their maturation stages
or asadult worms. Biliary tree parasitesmay cause pancrestitis, cholecydtitis, biliary
tree obstruction, recurrent cholangitis, biliary tree stricturesand somemay lead to
cholangiocarcinoma.

Intestinal parasites are among the most common microorganism to affect
humans. Although most infectionsoccur in devel oping countries, developed onesare
asoaffected by migrantsandtravelers. Previoudly, thefind diagnosisof most hepato-
biliary and gastrointestinal parasitic diseases was based on the detection of the
parasiteslarva, ovaor cystsinthe stools. Eosinophiliamay indicate the presence of
aparasite. Serological testsarenot availablefor all parasitic diseasesand some of
these serological testsare neither sensitive nor specific. Many parasitesmay inhabit
theupper or lower gastrointestinal tract, pancress, liver, gallbladder and biliary tree.
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Itisestimated that approximately 25% of the Third World populationisinfested with
Ascarislumbricoides. Morethan 200 million peopleareinfected with schiscosomiasis
throughout theworld and 500-600 million are exposed to therisk of infection.

Theextent of the disease dependson the parasite burden and stage of infestation,
thetype of tissue response and host immunity. Patients suffering from immuno-
deficiency syndromesmay develop severeandfatal formsof parasitic disease. Modem
techniquesareimportant for the diagnosisand treatment of parasitic disease. These
techniquesincludeimaging techniques such as barium studies, ultrasonography,
computed tomography and magnetic resonance imaging. Fibreoptic endoscopies
have been shown to play animportant rolein thediagnosisand treatment of parasitic
infestationsof gastrointesting tract and biliary tree.

Classification of biliary parasites

Helminthicinfestation may affect theliver and/or thebiliary tract cither during
passage of wormsthrough these structures or because these organs serve astheir
natural habitat. Table 2.4 showsthe classification of parasiticinfestationsaffecting
the liver and/or the biliary tract. It should be noted that some parasites such as
schisgosomesinvadetheliver parenchymabut arc not associated with biliary' conditions
and includesthe scientific and common names of the parasite or diseaseaswell as
thesourcefromwhichinfectionismaost commonly derived. Among themany parasites
present, only nematodesand hermaphroditic trematodes affect the biliary system.

Table 2.4 — Classification of biliary flukes

Type Species Relationship Common name Source
Ascariasis Intestinal Human feces
Nematodes :
pathtogenic
Chlonorchis + Tissue pathogenic Liver fluke Raw fish
Trematodes )
relatives
Fasciola Tissue pathogenic | Sheep liver fluke | Fresch water
plants

Geographical distribution of biliary parasites
Table 2.5 demonstratesthe geographic distribution of parasites affecting the
biliary tract.

Table 2.5 — Geographic distribution of parasites affecting the biliary tree

South America, Middle East, China, Russia, Poland, England, Franch,
Spain, Hungary, Algeria, Somalia, South Africa, Hawaii.
Ascaris lumbricoides Worldwide, more common in warm, moist climates
Clonorchis sinensis Japan, Korea, Taiwan, China, Vietnam.
Southern, Central and Eastern Europe, North Vietnam,
Korea, Japan, Philippines
Dicrocoelium dendriticum Eastern Europe, Africa, North and South America

Fasciola hepatica

Opisthorchis felineus

Amebiass. Themgor clinicad manifestation of entamebahistolyticainfestation
isliver abscess. In order to distinguish pathogenic strains of entameba histolytica
from nonpathogeni c strains of entamebadispar, asmpleand rapid DNA extraction
method on afeca sample hasbeen developed. A specific probe, using amonoclonal
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antibody technique, has been used to detect defined antigen in necrotic liver material
in E.higtolyticainfection; amebias scausetender hepatomegaly during theacute phase
(amebic hepatitis) whichismorecommonin chronic carriers, and an amebic abscess
may develop. Hepatic amebias sisthecommonest extraintestina complication. The
diagnosisisusually reached by history and clinical examination together with
ultrasonography of liver whichwill show the abscess. Patientsmay a so present with
pictureof obstructivejaundice.

A study reported the preval ence of amebiasisin patientswith schistosomal
colonic polyposisis37% compared to 15%in schistosomal patientswithout polyposs
and 11%in non-schistosomal patients. Amebomacan simulatemaignancy in barium
enemas but the diagnosisismade by endoscopic biopsies.

Hydatid cyst. Echinococcusgranul osisisthe most common form of hydatid
diseasein humans. Inendemic areas, theincidencemight reech upto 5% asin Turkana
areain Kenya. Theincidencedirectly correlateswith the number of infected dogs
and the definitive hosts. Cysts caused by E. granulosisgrow slowly and develop
over many years. Theeffectsaremainly those of agpace occupyinglesion. Thereare
recent devel opmentsdiagnosisof hydatid diseaseasin serological tests(using Elisa
technique) andinradiologica using ultrasound classification. A liver cyst may rupture
into the biliary tree causing obstructive jaundice and alung cyst may ruptureinto
pleural cavity presenting with apleural effusion. Surgery used to bethe definitive
typeof treatment but thiscarriesrisk of morbidity, recurrence and mortality.

However thereare new modalitiesof treatment that might replace surgery in
thefuture and these include medical therapy with albendazol e and praziquantel,
endoscopic management in biliary tree obstruction and percutaneous aspiration of
thecyd. Liver ultrasonography isdiagnosticfor hydated cyst and recently theultrasonic
appearance has been classified into four groups depending on cyst appearance, cyst
consistency and presence of septations. Hydatid cystsof theliver areusually single
but can bemultiple. They may belargeand cause pressure effect ontheliver or may
ruptureinto thebiliary treeleading to biliary obstruction by daughter cysts.

Schistosomiasis. Schistosomiasismay involvetheliver early inthediseasein
about 30% of the patients (schistosomal hepatitis) or more commonly 5-10 years
after initia infectionleading to periporta fibrossand portal hypertension duetoova
migration and devel opment of hepatic granulomasfollowed by fibross. Thisresults
inincreaseof portal pressure and devel opment of esophageal or gastric varicesand
portal hypertensive gastropathy.

Themain causeof deathisgastrointestina bleeding from esophaged or gastric
varices and sclerotherapy may be effective in these patients. Upper abdominal
ultrasonography isimportant inthediagnos sof schistosomiassof theliver. Theextent
of periporta fibrosisisclassifiedinto four groupsand thisfindingswasfound to be
correlated well with liver biopsy findings.

Biliary treeparastes. Biliary parasitescan cause obstruction and dil atation
of thecommon bileduct or hepatic ducts. Biliary lithiasiscan devel op secondary to
ascaris, Fasciolahepaticaand clonorchissinesis. The stonesrelated to ascarisare
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thought toformin thegalbladder and not theducts. Hemohilia, sclerosing cholangitis
and cholangiocarcinomaare complicationsof biliary parasites. Parasitesmay aso
lead to pancreatic duct obstruction or dilatation.

Liver flukes. Liver flukes such asfasciolahepatica, clonorchissinesisand
opisthorchisinfest liver and can causehiliary treeobstructionwith recurrent cholangitis.
Previoudy surgical treatment hasbeen necessary for management of biliary parasites.
However, recently ERCP and endoscopi ¢ papillotomy proved to be successful and
replaced unnecessary operations. It hasbeen recommended asfirst lineindiagnosis
and treatment.

Endoscopic extraction of biliary tree parasiteswill relievethe obstruction and
decompressthedilated biliary treeand help intreatment of cholangitis. Pancrestitis
secondary to parasiteswill settled so after worm extraction. Papillotomy andinsertion
of nasobiliary tube or stentswill lead to decompression of obstructed biliary tree.
Ingtillation of drugsthrough nasobiliary tubemay beeffective.

Intestinal ascariasis can be treated with antihimentics but drugs have no
enterohepatic circulation and have no effect onthewormsinsidethebiliary tree.
Ingtillation of piperzinecitratethrough anasobiliary tube hasbeen used successtully.

Other paragtes. Thereticuloendothelia system of theliver may beinvolved
inleishmansas, maariaand others. Viscera leishmaniasisisdestined to becomean
increasingly important problem worldwide. It hasbeen clearly established asan
"opportunistic” infectioninHIV and AIDSsufferers.

Multiplecacificationsmay beseeninliver or peritoneumin porocephdiasis
dueto cdcified nymphsof thetongueworm (linguatulidae). Eosinophilic syndromeis
afrequent sequel to most helminthicinfection especialy with hepaticinvolvement. In
mal ariaespecialy with Plasmodium fa ciparum hepatomegay can develop early and
subsideswith trestment. In complicated fal ciparum maaria, patientscan present with
acutebiliary remittent fever. Tropical splenomegaly syndromedevelopsin chronic
malariaand might cause confusionwith portal hypertension.

Concluson

Paragticinvolvement of liver and biliary treeisanimportant differentid diagnosis
in patientswith jaundice especially those from tropical or subtropical continents.
Biliary tree parasitescan cause cholecydtitis, recurrent cholangitis, biliary obstruction,
stoneformation and biliary tree strictures. ERCP isan important diagnostic and
therapeutic method inthese cases. Liver flukesif not diagnosed and managed early,
may later lead to cholangiocarcinoma. Schistosomal liver diseaseisamaor problem
inendemic areas. Ultrasonography isanimportant diagnostic tool and canhelpin
identifying the degreeand stage of fibrosis. Antishistosomal drugsif given early may
stop the progress of disease. In hydatid disease, the endoscopic management is
effectivein caseswhereliver cyst ruptureinto the biliary tree. Combined medical
treatment with abendazoleand praziquantd iseffectiveindl formsof hydeatid diseese.
Percutaneous drainage of liver cyst iseffective and should be considered in such
patients. New methods of management of hydatid disease may replacesurgery inthe
future.
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Chapter 3
DISEASESOFTHE EXTRAHEPATICBILIARY DUCTS
3.1.CHOLELITHIASS

Choldithiasisisthepresenceof oneor morecaculi (galstones) inthegd lbladder.
In developed countries, about 10% of adults and 20% of people > 65 yr. have
galstones. Gallstonestend to beasymptomeatic. Themost common symptomishiliary
colic; gallstonesdo not cause dyspepsiaor fatty food intolerance. More serious
complicationsinclude cholecydtitis; biliary tract obstruction (from stonesinthebile
ductsor choledochalithiasis), sometimeswithinfection (cholangitis); and galstone
pancredtitis.

Risk factorsfor cholelithiasis

* Obesity, women, especially thosewho have had multiple.

* Frequent changesinweight.

* Rapid weight loss (leadsto rapid development of gallstonesand high risk of
symptomatic disease).

* Treatment with high-dose estrogen (i.e., in prostate cancer).

* Low-dose estrogen therapy —asmall increasein therisk of gallstones.

* |leal resection or disease.

* Cydticfibross.

* Diabetesmdlitus.

Pathophysiology

Biliary dudgeisoftenaprecursor of gallstones. It consistsof Cabilirubinate
(apolymer of bilirubin), cholesterol microcrystal's, and mucin. Sudgedevel opsduring
gallbladder stasis, asoccursduring pregnancy or whilereceiving TPN. Most dudge
isasymptomatic and disappearswhen the primary condition resolves. Alternatively,
sludge can evolveinto gallstonesor migrateinto the biliary tract, obstructing the
ductsand leadingto biliary colic, cholangitis, or pancrestitis.

Therearesevera typesof gallstones(Fig. 3.1).

Cholesterol stones account for
> 85% of gallstonesin the Western world.
For cholesterol gallstones to form, the
followingisrequired:

* Bile must be supersaturated with
cholesterol. Normally, water-insoluble
cholesterol is made water-soluble by
combiningwith bilesdtsandlecithintoform
mixed micelles. Supersaturation of bilewith
cholesterol most commonly results from
excessive cholesterol secretion (asoccursin Figure 3.1. Gallstones
obesity or diabetes) but may result from a
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decreaseinhbilesdt secretion (e.g., incysticfibrosshecauseof bilesat maabsorption)
or inlecithin secretion (e.g., inararegenetic disorder that causesaform of progressve
intrahepaticfamilid cholestass).

* The excess cholesterol must precipitate from solution assolid microcrystals.
Such precipitationinthe gallbladder isacce erated by mucin, aglycoprotein, or other
proteinsinbile.

» Themicrocrystalsmust aggregate and grow. Thisisfacilitated by the binding
effect of mucinforming ascaffold and retentioninthegallbladder (impaired contractility
fromtheexcesscholesterol inbile).

Black pigment stonesaresmall, hard gall stones composed of Cabilirubinate
and inorganic Casalts(e.g., Cacarbonate, Caphosphate). Factorsthat accelerate
their development include a coholicliver disease, chronic hemolysis, and older age.

Brown pigment stonesare soft and greasy, consisting of bilirubinate and
fatty acids(Capamitate or stearate). They form duringinfection, inflammation, and
paragticinfestation (e.g., liver flukesinAsa).

Gallstonesgrow at about 1 to 2 mm/yr, taking 5 to 20 yr before becoming
large enough to cause problems. M ost gallstonesform within the gallbladder, but
brown pigment stonesformintheducts. Gallstonesmay migrateto the bileduct after
cholecystectomy or, particularly inthe case of brown pigment stones, develop behind
stricturesasaresult of stasisand infection.

Natural History

* Asymptomatic

» Mgority (>2/3) asymptomatic.

» Risk of symptomsabout 2% per year.

» Complication rate 0.1% per year.

» No trestment necessary.

» Symptomatic

» If symptomatic episode resolves, risk of future problems 35% by Syears,
complication 1% per year.

3.2.CHRONIC CHOLECYSTITIS

Chronic cholecystitis is usually caused by repeated attacks of acute
cholecydtitis. Thisleadsto thickening of thegallbladder walls. Thegallbladder begins
toshrink and eventualy losestheability to performitsfunction, whichisconcentrating,
storing, andreleasing bile.

Thedisease occursmore ofteninwomen than in men. Theincidenceincreases
after age40. Themainrisk factorsincludethe presence of gallstones(inwhich case,
thesymptomsaredueto gall stones).

Symptoms

About 80% of peoplewith gallstones are asymptomatic. Theremainder have
symptomsranging from biliary-type pain (hepatic colic) to cholecystitisto life-
threatening cholangitis. Hepatic colicisthe most common symptom.
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Stonesoccasionally may traversethe cystic duct without causing symptoms.
Most gallstone migration, however, leadsto cystic duct obstruction, which, evenif
trangent, causeshepatic colic. Hepatic colic characteristically beginsintheright upper
quadrant but may occur elsewhere in the abdomen. It is often poorly localized,
particularly in diabeticsand the elderly. The pain may radiateinto the back or down
thearm. Episodesbegin suddenly, becomeintensewithin15minto1h,remainata
Seady intensity (not colicky) for upto 12 h (usudly < 6 h), and then gradually disappear
over 30to 90 min, leaving adull ache. The painisusually severe enough to send
patientsto the emergency department for relief. Nauseaand somevomiting are
common, but fever and chillsdo not occur unless cholecystitishasdevel oped. Mild
right upper quadrant or epigasiric tendernessmay be present; peritoned findingsare
absent. Between episodes, patientsfed well.
' o Examsand Tests

b ] Tests that reveal gallstones or
#¥ inflammationinthegalbladder:

. +Abdominal ultrasound (Fig. 3.2).
» Abdominal CT scan (Fig. 3.3).
; » Oral or intravenous chol ecystography

(Fig. 3.4).
Gallsgonesaresuspectedin patientswith
. hepatic colic. Abdominal ultrasonography

Figure 3.2. Ultrasonography is the method of choice for detecting
gallbladder stones; sengitivity and specificity
are 95% (Fig. 3.2). Ultrasonography a so accurately detectsdudge. CT, MRI, and
ord cholecystography (rardly available now, dthough quiteaccurate) aredternatives.
Endoscopi ¢ ultrasonography accurately detectssmall gallstones (< 3 mm) and may
beneeded if other testsareequivocal. Laboratory testsusudly arenot helpful; typicaly,
resultsarenorma unlesscomplicationsdevel op. Asymptomeatic gallstonesand biliary

‘: Gallstone _

Ej::illhl:uidcr

Figure 3.4. Cholelithiasis can be
seen on a cholangiogram.

Figure 3.3. CT scan of the upper Radio-opaque dye is used to
abdomen showing multiple enhance the X-ray. Multiple stones
gallstones (arrow) are present in the gallbladder
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dudgeareoften detected incidentaly whenimaging, usualy ultrasonography, isdone
for other reasons. About 10to 15% of gallstonesare calcified and visibleon plain
X-rays.

Differential diagnosis

The symptoms of chronic cholecystitis are non-specific, thus chronic
cholecystitismay be mistakenfor other common disorders:

* Pepticulcer.

* Hiatushernia

* Calitis.

* Functional bowe syndrome.

1. Hepatic colic —caused by obstruction of the cystic duct. It isassociated
with sharp and constant epigastric painin the absence of fever and usualy thereisa
negaiveMurphy'ssgn. Liver functiontestsarewithinnormal limitssincetheobdruction
doesnot necessarily cause blockagein the common hepatic duct, thereby allowing
normal bile excretion fromtheliver. An ultrasound scan isused to visualise the
galIbladder and associated ducts, and also to determinethe szeand precise position
of the obstruction.

2. Acute cholecydtitis—caused by blockage of the cystic duct with surrounding
inflammation, usually due to infection. Typically, the painisinitially 'colicky
(intermittent), and becomes constant and severe, mostly intheright upper quadrant.
Infectious agentsthat cause cholecystitisincludeE. coli, Klebsiella, Pseudomonas,
B. fragilisand Enterococcus. Murphy'ssignispositive, particularly because of
increased irritation of thegallbladder lining, and smilarly thispainradiates(spreads)
tothe shoulder, flank or inaband like pattern around thelower abdomen. L aboratory
testsfrequently show raised hepatocel lular liver enzymes (AST,ALT) withahigh
whitecell count (WBC). Ultrasound isused to visudisethe gal Ibladder and ducts.

3. Choledocholithiasis—thisrefersto blockage of the common bileduct where
agallstone hasleft the gall bladder or hasformed in the common bileduct (primary
cholélithiasis). Aswith other biliary tree obstructionsit isusually associated with
‘colicky' pain, and becausethereisdirect obstruction of biliary output, obstructive
jaundice. Liver function testswill therefore show increased serum bilirubin, with high
conjugated bilirubin. Liver enzymeswill aso beraised, predominately GGT and
ALP, which are associated with biliary epithelium. The diagnosisis made using
endoscopic retrograde chol angiopancreatography (ERCP), or thenuclear dternative
(MRCP). One of the more serious complications of choledocholithiasisisacute
pancrestitis, which may resultin significant permanent pancrestic damageand brittle
diabetes.

4. Cholangitis aninfection of entirebiliary tract, and may aso beknown as
"ascending cholangitis’, whichrefersto the presence of pathogensthat typicaly inhabit
moredistal regionsof thebowel.

Cholangitisisamedical emergency asit may belifethreatening and patients
can rapidly succumbto acuteliver failure or bacterial sepsis. Theclassical sign of
cholangitisis Charcot'striad, whichisright upper quadrant pain, fever and jaundice.
Liver functiontestswill likely show increasesacrossall enzymes(AST,ALT,ALP,
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GGT) withraised bilirubin. Aswith choledocholithiass, diagnosisisconfirmed using
cholangiopancreatography.

Treatment

Surgery is the usual treatment. Surgery to remove the gallbladder
(cholecystectomy) can be performed asan open or endoscopic (laparoscopic, natura
orificetranduminal endoscopic surgery, etc.) procedure.

Theopen procedurerequiresalarge cut in the upper-right part of theabdomen.
Open cholecystectomy, which involves a large abdominal incision and direct
exploration, issafeand effective. Itsoverall mortdity rateisabout 0,1% when done
electively during aperiod free of complications.

L aparoscopic surgery usesinstrumentsand asmall camerainserted through a
cluster of afew small cuts. Laparoscopic cholecystectomy isthetrestment of choice.
Using video endoscopy and instrumentation through small abdomina incisions, the
procedureislessinvasivethan open cholecystectomy. Theresult isamuch shorter
convalescence, decreased postoperative discomfort, improved cosmetic results, yet
noincreasein morbidity or mortality. Laparoscopic cholecystectomy isconverted to
an open procedurein 2to 5% of patients, usually becausebiliary anatomy cannot be
identified or acomplication cannot be managed. Older agetypically increasesthe
risksof any typeof surgery.

Cholecystectomy effectively preventsfuturebiliary colic but islesseffective
for preventing atypical symptoms such asdyspepsia. Cholecystectomy doesnot
resultinnutritiona problemsor aneedfor dietary limitations. Some patientsdevelop
diarrhea, often because bilesalt ma absorptionintheileumisunmasked. Prophylactic
cholecystectomy in asymptomati c patientswith choldithias sisnot warranted except
inthosewith quitelarge gallstones (>3 cm) or those with acalcified gallbladder
(porcelain gallbladder) because of anincreased risk of gallbladder carcinoma

Complicationsof cholecystectomy:

* bilelesk ("biloma);

* bileduct injury (about 5-7 out of 1000 operations). Open and | aparoscopic
surgerieshave essentialy equal rateof injuries, but therecent trend istowardsfewer
injurieswith laparoscopy. It may bethat the open cases often result because the
gallbladder istoo difficult or risky to removewith |aparoscopy;

» abscess,

« woundinfection;

* bleeding (liver surfaceand cystic artery are most common Sites);

* hernig;

e organinjury (intestineand liver areat highest risk, especidly if the gal I bladder
has become adherent/scarred to other organsdueto inflammation (e.g. transverse
colon);

* deep vein thrombosi s/pulmonary embolism (unusual-risk can be decreased
through use of sequential compression deviceson legsduring surgery);

» fatty acid and fat-sol ublevitamin mal absorption.
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Sonedissolution
For patientswho decline surgery or who areat high surgical risk (eg, because
of concomitant medical disordersor advanced age), gdlbladder stonescan sometimes
be dissolved by ingesting bileacidsoraly for many months. Thebest candidatesfor
thistreatment arethose with small, radiolucent stones (morelikely to be composed
of cholesterol) in a functioning nonobstructed gallbladder — normal filling on
cholescintigraphy or ora cholecystography or absence of stonesintheneck.
Ursodeoxycholic acid 8 to 10 mg/kg/day po dissolves 80% of tiny stones
<0.5cmindiameter within 6 mos. For larger stones (themgjority), the successrate
is much lower, even with higher doses of ursodeoxycholic acid. Further, after
successful dissolution, stonesrecur in 50% within 5yr. Most patients are thus not
candidates and prefer laparoscopic cholecystectomy. Stone fragmentation
(extracorporeal shock wavelithotripsy) to assist stone dissolution and clearanceis
now unavailable. Ursodeoxycholic acid, however, hasvaluein preventing stone
formationin morbidly obese patientswho arelosing weight rapidly after bariatric
surgery or whileonavery low caloriediet.
Possible Complications
» Cancer of thegallbladder (rarely).
* Jaundice.
* Pancrestitis.
* Worsening of the condition.
Prognosis
Those with asymptomatic gall stones become symptomatic at arate of about
2%lyr. The symptom that devel ops most commonly ishiliary colic rather than a
major biliary complication. Oncebiliary symptomsbegin, they arelikely torecur;
painreturnsin 20 to 40% of patients/yr, whileabout 1 to 2% of patients/yr develop
complications such as cholecystitis, choledocholithiasis, cholangitis, and gallstone
pancredtitis.
3.3.CHOLEDOCHOLITHIASS

One of the most common causes of extrahepatic biliary obstruction is
choledochoalithiasis, with one or more stonesin the common bile duct or common
hepatic duct causing biliary obstruction.

Prevalenceand Risk Factors

Upto 10% of patientswith gall stoneshave common bile duct stones. Common
bileduct stones have been discovered daysto several yearsafter surgery inasmany
as5% of patientswho have undergone cholecystectomy. Itisbelieved that the stones
represent retained stones or stonesthat haveformed de novo after the operation.

Pathophysiology and Natural History

Stonesinthebileduct can causebiliary obstruction and cholestasis. Thiscan
lead toinfectioninthebileduct (bacterid cholangitis), which requiresurgent medical
therapy. Thelong-standing presence of stonesin the bile duct canlead to secondary
biliary cirrhos's. Choledocholithiasiscan a so lead to gal | stone pancredtitis.
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Signsand Symptoms

Most patientswith choledocholithiasisreport upper abdominal pain, although
some patients may remain asymptomatic. Because complete obstruction of thebile
duct by the stonemay beintermittent, patientsmay report episodicjaundice.

Theinitial manifestation of choledocholithiasis can aso be heralded by an
episode of cholangitis. Gallstone pancrestitis manifestswith typical features of
pancredtitis, including epigastric pain, nausea, and vomiting.

Diagnosis

Severd diagnostic tools can be used when eval uating patients suspected of
having choledocholithiasis. Ultrasound isthe preferred initia screening test because
itisusually lessexpensivethan CT or magnetic resonanceimaging (MRI), doesnot
useionizing radiation, andishighly accuratein detecting gallbladder stonesand bile
duct dilation. MR cholangiography has gained acceptance asatool for diagnosing
choledochalithiasis. Itsaccuracy in detecting bile duct stones approachesthat of
endoscopic retrograde cholangiography. Abdomina CT scanning can also behelpful
in evaluating patientswith obstructivejaundice. It isasaccurate asultrasound in
detecting common duct stonesand may helplocalizetheleve of obstructioninthe
biliary tree.

Oncebiliary dilation or the presence of acommon duct stoneisnoted on an
imaging study, or biliary obstruction isstrongly suspected on clinical groundsdespite
negativeimaging studies, endoscopi ¢ retrograde chol angiopancreatography (ERCP)
isrecommended. ERCP providesameansof visualizing the biliary treeand the
opportunity for therapy. Percutaneoustranshepati c cholangiography can beauseful
dternativewhen ERCPisnot successful, athoughitissometimesnot successful in
theabsenceof dilated bileducts.

Treatment

Thegodsof therapy for choledocholithiasisareto removethe stonesfromthe
biliary treeand to decompressthehbiliary treeurgently if bacterial cholangitisispresent.
Stone extraction can be accomplished with endoscopic retrograde
cholangiopancreatography (ERCP), often preceded by an endoscopic
sphincter otomy (thegold standard for the trestment of choledocholithiasis). Inthe
presence of bacterial cholangitis, when a stone cannot be removed for technical
reasons—for example, because of itslarge size—an endoscopically placed biliary
stent can beuseful for decompressing thebiliary tree. An dternativeto ERCPfor the
treatment of choledocholithiasisis percutaneous transhepatic cholangiography
(PTHC). PTHC can beused for emergent drainage of thebiliary treeinthe presence
of cholangitis. Passage of awireinto the duodenum viaa percutaneous approach
can also hel p guide an endoscopi st when performing an ERCP with stone extraction
if ERCP had previoudy failed because of technical factors.

Open operation:

Principles:

* Try toremoval al stones.

* Relief bileduct stenosisand obstruction.

* Theobstructiveduct must bedrained adequately.
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Operation methods:

1. Choledocholithotomy and tube drainage (Fig. 3.5) with cholangiography
during operation if stonesleft; choledochoscopy should be used: forcepsballoon
catheter abasket.

» Simplecommon bileduct (CBD) stoneswithout stenosis.
« |f gallstonesor cholecystitiscoexist, cholecystectomy.

2. Choledochoduodenostomy (Fig. 3.6).

Indication:
 Stonesimpacted at ampulla.

Figure 3.5. Choledocholithotomy (1, arrow) and T-tube drainage (2)

* Benign stenosisof theend of CBD.
Contraindication: pancregtitis, bleeding tendency, diverticulum of duodenum,
Billroth I1 type gastrectomy.

Figure 3.6. Choledochoduodenostomy

3. Sphincteroplasty

Peri-operation management:
* Control infection: antibiotics.
* Correct eectrolyteand acid-a kali balance.
*VitaminK, nutrition, etc.
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4. Choledochojg unostomy.
Indication:
» CBD dilatation >2.5 cmwith stenosisand obstruction Sandy-like stones, not
easy to clear.

3.4.INTRAHEPATICBILEDUCT STONES(HEPATOLITHIASIS)

 Pigment slonesmainly.
* Left morethanright.
» Coexist with extrahepatic bileduct stonescommonly.
Etiology
* Infection.
* Cholestasis.
* Biliay Ascariasis.
Pathology
» Stenosis: intra-hepatic bileduct.
* Cholangitis.
* Biliary carcinoma.
Clinical manifestation
Feature of extrahepatic bileduct stones (when coexist).
» Asymptomatic or discomfort of liver areaand chest back.
» Obstruction: infection, fever, chill, acute obstructive suppurative cholangitis.
* Abscessbronchobiliary fistula
* Bileliver cirrhosishypertension of portal vein.
« Carcinomadaf hiliary tract: frequency attack of cholangitis, progressivejaundice,
abdominal pain, fever hard to control, age>50 becomethin.
Physical exam
* Liver swelingasymmetrical.
* Tendernessat liver area.
* Percussion tenderness over hepatic region.
» Others: infection and complication.
Diagnosis
* Higtory.
*Imaging exam: ultrasound, ERCP, MR-cholangiopancreatography,
percutaneoustranshepatic cholangiography.
Treatment
Operation—themain method.
Principle: extract dl stonesrelief stenosisand obstruction: key point removal
intrahepati c infectivefocusrecovery the bile drainage prevent recrudescence.
» High positioned cholangiolithotomy: choledochoscopy.
* Interna drainage: Roux-en-Y cholangiojgunostomy
» Removal intrahepaticinfectivefocuslocd cirrhoss: |eft lateral lobeand right
posterior lobe.
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Treatment of residual stones:
» Choledochoscopy.
» Extracorporeal shock wavelithotripsy.

3.5.ACUTECHOLANGITIS

Cholangitisisbacterial infection superimposed on biliary obstruction. First
described by Jean-Martin Charcot in 1850sasaseriousand life-threatening illness.
Causes
» Choledocholithiasis.
» Obstructivetumors. pancrestic cancer; cholangiocarcinoma; ampullary cancer.
» Others: strictures/stenosis, ERCP; sclerosing cholangitis; AIDS; ascaris
lumbricoides.
Pathogenesis
» Normally, bileissteriledueto constant flush, bacteriogtatic bile salts, secretory
IgA, and biliary mucous; sphincter of Oddi formseffectivebarrier to duodenal reflux
and ascending infection.
* ERCP or biliary stent insertion can disrupt the sphincter of Oddi barrier
mechanism, causing pathogeni ¢ bacteriato enter the terilebiliary system.
* Obstruction from stoneor tumor increasesintrabiliary pressure.
* High pressurediminisheshost antibacterial defense- 1gA production, bileflow-
causingimmunedysfunction, increasing small bowel bacterid colonization.
* Bacteriagain accessto biliary tree by retrograde ascent.
* Biliary obstruction (stoneor gtricture) causesbactibilia
» E. coli (25-50%);
» Klebsidla(15-20%);
» Enterobacter (5-10%).
* High pressurepushesinfectioninto biliary candiculi, hepaticvein, and perihepatic
lympheatics, favoring migrationinto systemic circul ation- bacteremia(20-40%).
Clinical Manifestations: criteriaCharcot'striad and Reynold'spentad are
shownwith purulent cholangitisintheFig. 3.7.
Diagnosis. Laboratory researches:
1.CBC:
* 80% or more of patients have WBC > 10,000.
* Septic patients may be neutropenic.

s e e e Charcot's triad:

2. Fever (~ 90%). found in 50-70% ;
May be absent in elderly patients of patients Reynold's

3. Jaundice (~ 60%). pentad

4. Hypotension (~ 30%).

5. Altered mental status (~ 10%b)

Figure3.7. Criteria Charcot'striad and Reynold's pentad
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2. Metabalic pand:

* Low caciumif pancrestitis.

* 88-100% hashyperbilirubinemia

* 78% or more of patients haveincreased akaline phosphatase.

* AST andALT aremildly elevated.

» Aminotransferase can reach 1000U/L.

» GGT most sensitivemarker of choledocholithiass.

3.Amylase/Lipase:

* Involvement of lower CBD may cause 3-4x elevated amylase.

4. Blood cultures:
* 20-30% of blood culturesare positive.
Diagnosis
Ultrasonography
Advantage:
1) Sensitive for intrahepatic/
extrahepatic/CBD dilatation.

« Common bileduct diameter > 6 mm
on US associated with high prevalence of
choledocholithaisis(Fig. 3.8).

« Of cholangitis, dilated CBD found in
more than 60% patients.

2) ldentify complications: perforation,
empyema, abscess.

Disadvantage:

3) Not useful for choledocholithiass:

* Of cholangitis patients, CBD stones
observedin 13%.

4) 10-20% falsely negative—normal

-

Figure3.8. Ultrasonography:

U/Sdoesnot r/o cholangitis: . :
« acuteobstructionwhenthereisnotime  €0MMoN bile duct O." a'mtef
todilate > 6 mm on US associated with
« small stonesin bileductin 10-20% of high prevalence
Cases. of choledocholithaisis (arrows)
CT
Advantages:

1) CT cholangiograhy enhances CBD
stones and increases detection of biliary
pathology (Fig. 3.9):

* Sengitivity for CBD stonesis 95%. o

» Canimageother pathologies: ampullary (8
tumors, pericholecysticfluid, liver abscess. fe%

» Can visualize other pathologies — FET8 s
cholangitis: diverticulitis, pyelonephritis, S8 &
mesentericischemia, ruptured appendix. ,

Disadvantages: - ! :

« Sensitivity to contrast. Figure 3.9. CT: common bile duct

» Poor imaging of gallstones. stones (arrow)
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M agnetic r esonance cholangiopancr eatogr aphy (MRCP)

Advantage:

* Detects choledocholithiasis, neoplasms, strictures, biliary dilations.

* Sengitivity of 81-100%, specificity of 92—100% of choledocholithiasis.

* Minimaly invasive- avoidinvasive procedurein 50% of patients.
Disadvantage:

* Cannot samplebile, test cytology, remove stone.

* Contraindications: pacemaker, implants, prosthetic valves.
Indications:

* | cholangitisnot severe, and risk of ERCP high, MRCP useful.

« |If Charcot'striad present, therapeutic ERCP with drainage should not be

delayed.

Endoscopic retrograde cholangiopancreatography (ERCP) — gold
standard for diagnosis of CBD stones, pancrestitis, tumors, sphincter of Oddi
dysfunction.

Advantage:

* Therapeutic option when CBD stoneidentified.
* Stoneretrieval and sphincterotomy.

Disadvantage:

» Complications. pancrestitis, cholangitis, perforation of duodenum or bileduct,
bleading.

Diagnostic ERCP complication rate 1.38%, mortdlity rate 0.21%.

Medical Treatment

1. Resuscitate, monitor, stabilizeif patient unstable.

» Congder cholangitisinal patientswith sepsis.

2. Antibiotics.
« I fail medical therapy, mortality rate 100% without surgical decompression:
ERCP or open.
» Indication: persistent pain, hypotension, fever, mental confusion.
Surgical treatment

Endoscopic biliary drainage
* Endoscopic sphincterotomy with soneexiraction and sent insartion (Fig. 3.10):
» CBD stonesremoved in 90-95% of cases.

l RN W 0 BR
Figure 3.10. Endoscopic sphincterotomy with stone extraction

urger
. Emgrggcncy surgery replaced by non-operativebiliary drainage.
» Once acute cholangitis controlled, surgica exploration of CBD for difficult
stoneremoval.
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3.6. CHOLECYSTOBILIARY FISTULA (MIRIZZI'SSYNDROME)

Mirizzi's syndromeisarare cause of acquired jaundice. It is caused by
chronic cholecystitisand large gal | stones resulting in compressi on of the common
hepatic duct (acutetype) or formation of vesico-biliary fistula(chronictype). Itis
named for Pablo LuisMirizzi, an Argentinian physician (1948).

Epidemiology

Occursin approximately 0.1% of patientswith gallstone disease and 0.7—
1.4% of patientsundergoing cholecystectomy. It affectsmalesand femalesequally,
but tendsto affect older people more often.

Pathophysiology

Multipleandlarge gdlstones can reside chronicaly inthe Hartmann's pouch of
thegallbladder, causnginflammetion, necrog's, scarring and ultimatdly fistulaformetion
into the adjacent common hepatic duct (CHD). As aresult, the CHD becomes
obstructed by either scar or stone, resulting injaundice. It can bedivided into four
types.

Csendesclassification:

Typel nofistulapresent:

* TypelA presence of thecystic duct.
* TypelB obliteration of the cystic duct.

Typesll-V fistulapresent:

* Typell defect smaller than 33% of the CHD diameter.
* Typelll defect 33-66% of the CHD diameter.
* TypelV defect larger than 66% of the CHD diameter.

Features

Mirizzi'ssyndromehasno consstent or

uniquedinicd featuresthat digtinguishitfrom &
other more common forms of obstructive
jaundice. Symptomsof recurrent cholangitis,
jaundice, right upper quadrant pain, and
elevated bilirubin and alkaline phosphatase
may or may not be present. Acute
presentations of the syndrome include
pancregtitisor cholecydtitis.

Diagnosis

CT scan or ultrasonography usually
makes the diagnosis. Often, ERCP
(Fig. 3.11) is used to define the lesion Figure 3.11. ERCP study shows
anatomically prior tosurgery. smooth narrowing of the bile duct

Treatment (arrow) at the site of insertion
Thetreatment of choiceislaparotomic ~ Of the cystic duct (Mirizzi's
surgical excision of the gallbladder, and Syndrome). Note the small calculus
reconstruction of the common hepatic duct in the cystic duct
and common bileduct (Table 3.1).
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Table 3.1 — Treatment summary of Mirizzi's syndrome

Options Type | Type Il | Type lll Type IV
Surgical options Cholecystectomy (or subtotal Choledochoplasty Roux—en-Y
cholecystectomy with stone or biliary—enteric hepaticojejunostomy
removal) — open surgery preferred anastomosis
Endoscopic 1. Biliary drainage + 1. Biliary drainage + stone clearance with mechanical
options electrohydraulic lithotripsy or lithotripsy or shock wave lithotripsy via
shock wave lithotripsy for stone cholangioscope in patients with or without small
that is accessible via residual gallstones; consider surgery if there are
cholangioscope. large residual gallstones.
2. Extracorporeal shock wave 2. If stone clearance fails, consider long—term
lithotripsy for retained stone and stenting for high—risk patients and surgery for
failed mechanical lithotripsy. acceptable-risk patients.
3. If stone clearance fails,
consider long—term stenting for
high—risk patients and surgery for
ceptable—risk patients.

3.7.CHOLECYSTO-ENTERICFISTULAS

Biliary fistulas, like other fistul as, can beexterna or internal, spontaneousor
devel op postoperatively. In 1854, Courvoisier published thefirst report of gallstone
passagethrough acholecysto-duodenal fistulacausingasmall bowel obstruction at
thetermind ileum, aphenomenontoday generaly termed gallstoneileus(Fig. 3.12).
It has been estimated that enterobiliary fistulas can befound in 0.9% of 12.000
operationsfor non-malignant biliary tract disease. Spontaneousenterobiliary fistulas
are usually associated with untreated calculous gallbladder disease and occur
predominantly inwomen. In developed countries, biliary fistulasmost commonly
occur after hepatobiliary or pancreatic surgery. The presenceof air or bariuminthe
biliary treeisconsidered atypical radiographic sign for diagnosing acholecysto-
entericfistula. Cholecysto-enteric fistulasare commonly caused by cholecystitis
directly invading the stomach, small intestine or colonviathegall bladder (usually
over itsbody) and lesscommonly viathe common bileduct. Cholecysto-duodenal
fistulasare the most common (about 60 percent of cases), followed by cholecysto-
colonic and cholecysto-gastric fistulasin descending order.

Cholecysto-enteric
fistulas

Figure 3.12. The mechanism of formation ot a cholecysto-enteric fistulas
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Cholecysto-enteric fistulasare usualy associated with choldithiasis, and their
common symptomsand Sgnsarea so abdominal cramping pain, vomiting, jaundice,
sepsis, gastro-intestinal bleeding and intestinal obstruction. Some may be
asymptomatic. Thediagnostic tool sincludefistulography, abdominal sonography,
endoscopi c retrograde chol angi opancreatography, operative chol ecystography,
abdomina computer tomography and magnetic resonanceimaging.

Standard treatment of chol ecysto-colonicfistulaisopen cholecystectomy and
closureof fistula. Asaresult of increasing surgical expertise, laparoscopic surgery
can now be used infistulatreatment, with decrease pain and hospital stay for the
patients. Results have shown no significant differencein intraoperative and post-
operative complicationswith the proper surgical technique.

Themost frequent complications of cholecysto-entericfistulasincludefluid
and electrolyteimbal ance, fat mal absorption syndrome, biliary stricture, intestinal
obstruction, cholangitisand sepsis. Theprognosisfor suchfistulasisgood with aless
than 10% mortality rate, except for those occurring in the elderly with
immunocompromised conditionsor other severe co-morbidity.

3.8.POSTCHOLECYSTECTOMY SYNDROME

Postcholecystectomy syndrome (PCS) describesthe presence of abdominal
symptomsafter surgica remova of thegallbladder (cholecystectomy). First described
in1947.

PCSor postoperative symptomswhich are presented before operation include
abdominal pain, jaundice, dyspepsa, increased defecating time, didike of fatty foods
and so on. The causesof thissyndromearetill obscure; somearerelated lo diseases
of the biliary tract, whereas others are not. In recent years, endoscopy has been
widely applied inthediagnosisand trestment of digestivetract diseases. Thisstudy
amed to assessthe value of duodenos-copy inthe diagnosisand treatment of PCS.

Theetiology of PCS (Table 3.2) includeshiliary diseasesand extracholanged
lesions. Biliary diseasesare characterized by bile dud stones, inflammatory stricture
of the papilla, and lesions of cystic duct stump. And extracholangeal conditions
commonly comprisereflux esophagitis, digestive ulcersand pancregtitis. Soitis
essential to check related organsfor the cause of PCS. With the suspicion of lesion
in the esophagus, stomach or duodenum, double-contrast barium meal and
gastroscopy should be performed. If lesions of the bile duct, liver or pancreasare
suspected, ultrasonography and ERCP are advisable.

Symptomsinclude gastrointestinal distressand persistent pain in the upper
right abdomen. Symptoms occur in about 5 to 40% of patients who undergo
cholycystectomy.

The pain associated with postchol ecystectomy syndromeisusually ascribed
to either sphincter of Oddi dysfunction or to post-surgica adhesions.

Endoscopicinterventioninminimally invasive surgery hassuch advantagesas
safety, less pain, and few complications. K. Kawai and his collea-gues "first
introduced” endoscopic sphincterotomy to treat bile duct stonesin 1974, and
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Table 3.2—Etiology of postcholecystectomy syndrome

Anatomy Etiology Anatomy Etiology
Sphincter of Oddi dyskinesia, spasm
Residual gallbladder or hypertrophy Sphincter of Oddi,
S:(Ijllzlasdttii::jzirtnnant Stump cholelithiasis Periampullary stricture
4 Neuroma Papilloma
Cancer
Cholangitis
Fatty infiltration of liver Adnesions
" Strictures
Hepatitis T
. rauma
Hydrohepatosis c
: } yst
Cirrhosis Malignancy/cholangiocarcinoma
Liver Gilbert disease Biliary tract 9 A 9
. Obstruction
Dubin—Johnson Sx e
PN Choledocholithiasis
Hepatolithiasis s ’
) " Dilation w/out obstruction
Sclerosing cholangitis : PR
c Hypertension or nonspecific dilation
yst Dvskinesi
yskinesia
Fistula
Pancreatitis Coqst|pat|on
Pan Stone Colon Diarrhea
ancreas olo Incisional hernia
Cancer
IBS
Diaphragmatic hernia Bile gastritis
Esophagus Hiatal hernia Stomach PUD
Achalasia Gastric cancer
" Intestinal angina
Bone Arthritis Vascular Coronary angina
Adhesions Adhesions
Duodenum Diverticula Small bowel Incisional hernia
Irritable bowel disease Irritable bowel disease
Neuroma Other Adrenal cancer
Intercostal neuralgia Thyrotoxicosis
Nerve Spinal nerve lesions 20% organ other than hepatobiliary
Sympathetic imbalance or pancreatic
Neurosis Unknown
Psychic anxiety Erroneous preop Dx

M. Starizu et a. used endoscopic papillary balloon dilatation to treat bile duct stones
while preserving papillary functionin 1983.

3.9.PRIMARY SCLEROSING CHOLANGITIS

Primary sclerosing cholangitis (PSC) is aform of cholangitis due to an
autoimmunereaction. A cholangitisisaninflammation of thebileductsof theliver.
Primary sclerosing cholangitisleadsto cholestasis (blockage of biletransport tothe
gut). Blockage of the bileduct leadsto accumulation of bile, which damagestheliver,
leading tojaundice and eventudly causesliver failure.

Etiology

Thecaus(s) for PSC areunknown. Itisoften considered to bean autoimmune
disorder. PSCisassociated with ulcerative colitis. It isassumed that these diseases
shareacommon cause.

Ulcerative colitisisasystemic disease that affects many areas of the body.
PSC isoften listed asamanifestation of ulcerative colitisoutside the colon. PSC
differsfrom these manifestationsin that, unlike most other manifestations, PSC
continuesin spiteof surgica remova of the colon. Thissuggeststhat, whilethe cause
of ulcerativecolitis, and most of itsmanifestations, isin thecolon, the cause of PSC
islocated outsidethecolon.
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Pathophysiology

Bileducts, both intra- and extrahepatically (insdetheliver and outside), are
inflamed and devel op scarring, obstructing theflow of bile. Ashileassistsinthe
enteric breakdown and absorption of fat, the absence of bile leads to fat
malabsorption. Thebileaccumulatesin the duct, leading toliver cell damageand
liver failure.

Epidemiology

Itismore prevaent in men thaninwomen. Thediseasenormally startsfrom
age 30t0 60. It can however aso start with children. PSC progressesslowly, sothe
disease can beactivefor along timebeforeitisnoticed or diagnosed.

Signsand symptoms

» Tiredness (anon-specific symptom often present inliver disesse).

* Severejaundicewith intenseitching.

» Maabsorption (especidly of fat) and stestorrhea, leading to decreased levels
of thefat-solublevitamins, A, D, Eand K.

* Signsof cirrhosis.

» Ascending cholangitis, or infection of thebileduct.

Diagnosis

Thediagnosisisby imaging of thebileduct, usudly inthesetting of endoscopic
retrograde cholangiopancreatography (ERCP, endoscopy of the bile duct and
pancreas), which shows characteristic changes ("beading") of thebileducts. Another
optionismagnetic resonance chol angiopancreatography (MRCP), wheremagnetic
resonanceimagingisusedtovisudisethebiliary tract.

Other testsoften doneareafull blood count, liver enzymes, bilirubinlevels
(usually grossly elevated), renal function, electrolytes. Fecal fat determinationis
occas ond ly ordered when the symptoms of mal absorption are prominent.

Thedifferentia diagnosiscanincludeprimary biliary cirrhosis, drug induced
cholestasis, cholangiocarcinoma, and HI'V-associ ated chol angiopathy.

Screening

PSC isassociated with chol angiocarcinoma, which aretumorsinvolving the
biliary tree. Screening for cholangiocarcinomain patientswith PSCisencouraged,
but thereisno general consensuson the modality and interval of choice.

Therapy

Standard trestment includes ursodiol, abileacid naturally produced by the
liver, which hasbeen showntolower elevated liver enzymenumbersin peoplewith
PSC, but hasnot yet been proven effectiveat prolonging thelifeof theliver. Treatment
adsoincludesmedication to relieveitching (antipruritic) and bileacid sequesterants
(cholestyramine), antibioticsto treat infections, and vitamin supplements, aspeople
with PSC areoftendeficientinvitaminA, vitamin D, and vitamin K.

In some cases, ERCP, which may involve stenting of the common bile duct,
maly be necessary in order to open major blockages (dominant strictures).

Liver trangplantation (including livetransplantswhereby aportion of aliving
donor isgiventotherecipient) isan option if theliver beginstofail.
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Chapter 4
DISEASESOF THE PANCREASAND SPLEEN

4.1. CHRONIC PANCREATITIS

Chronic pancreatitisis defined asaprogressiveinflammatory disease of the
pancreas, characterized by irreversible morphologic changesand gradual fibrotic
replacement of thegland. L ossof exocrineand endocrinefunction resultsfromfibross
and parenchymal damage. The primary symptoms of chronic pancrestitis are
abdominal pain and maldigestion, which may bephysically and socidly debilitating.

4.1.1. ANATOMY AND PHYS OLOGY

The pancreas is a soft, elongated gland situated at the back of the upper
abdominal cavity behind the stomach (Fig. 4.1).

- Gallbladder
gt Right and left hepatic ducts of live
v — Stomach a o i

Common hepatic duct

Bile duct and sphincter

ol \
\ Accessory pancreatic duct
Duodenum: i - ol Z
nereatic — \_ '
— gl Pancreas
) . Jeojunum

Main pancreatic duct
and sphincter

Figure 4.1. The pancreas

Itisdivided into the head (through which the common bile duct runsasit
entersthe duodenum) and the body (which extends acrossthe spineand thetail),
whichiscloseto theleft kidney and to the spleen. Becausethe pancreasliesat the
back of theabdominal cavity, diseasesof the pancreasmay bedifficult to diagnose.

The pancreashastwo mainfunctions:

1. It producesaseriesof enzymeswhich helpinthedigestion of food. Enzymes
produced in the pancreas areimportant in the digestion of proteins, carbohydrates
and, particularly, fats(Fig. 4.2):

* Acinar cellssecreteisozymes: amylases, lipases, and proteases.

* M gjor simulants: cholecystokinin, acetylcholine, secretin, VIP,

* Synthesized in the endoplasmic reticulum of theacinar cellsand are packaged
inthezymogen granules.

* Released from the acinar cellsinto thelumen of the acinusand then transported
into the duodenal lumen, wherethe enzymesare activated.

Physiology —Exocrine Pancr eas:

* 500 to 800 ml pancreatic fluid secreted per day.
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Figure 4.2. Exocrine pancreas. histology

» AlkainepH resultsfrom secreted bicarbonatewhich servesto neutraizegastric
acid and regulatethe pH of theintestine.
* Enzymesdigest carbohydrates, proteins, and fats.
Enzymesof Pancreas:
s Amylas=
» only digestive enzyme secreted by the pancreasin an activeform;
» functionsoptimally at apH of 7;
» hydrolyzesstarch and glycogento glucose, matose, matotriose, and dextrins.
o Lipase:
» functionoptimally at apH of 7t0 9;
» emulsify and hydrolyzefat inthepresenceof bilesats.
* Proteases:
» essential for proteindigestion;
» Secreted as proenzymesand require activation for proteol ytic activity;
» duodena enzyme, enterokinase, convertstrypsinogento trypsin;
» trypsin, inturn, activates chymotrypsin, el astase, carboxypeptidase, and
phospholipase
» Within the pancreas, enzyme activation is prevented by an antiproteolytic
enzyme secreted by theacinar cells.
Bicar bonateisaso produced inlargeamountsto neutralisethe acid produced
by the stomach:
* Centroacinar cellsand ductul ar epithelium secrete 20 mmol of bicarbonate
per liter inthebasal state.
* Fluid (pH from 7,6 to 9,0) acts as a vehicle to carry inactive proteolytic
enzymesto theduodena lumen.
» Sodium and potass um concentrationsare constant and equa those of plasma
* Chloridesecretion variesinversaly with bicarbonate secretion.
* Bicarbonateisformed from carbonic acid by the enzyme carbonic anhydrase.
* Major stimulants: secretin, cholecystokinin, gastrin, acetylcholine.
*Major inhibitors atropine, Somatogtatin, pancrestic polypeptideand glucagon.
» Secretin —rel eased from the duodena mucosain response to aduodenal
lumina pH <3.
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Digestion

Food ispartly broken down by the acid and churning action of the stomach.
After 1-2 hoursfood issowly releasedinto theduodenum through avavecalled the
pylorus. Here, and asit movesaong therest of the small bowel, thefood isbroken
downintotiny particles. Nutrients are absorbed by the small intestine and used for
energy and maintaining strong muscles and bones. Unwanted material passesinto
thelarge bowel (colon) and after 24 hoursor soisexcreted asstool viathe rectum
and anus.

Digestion of food which consists of carbohydrates (e.g. glucose), proteins
(e.g. meat) and fat (e.g. butter) is not possible without the pancreas. Groups of
glandsinthe pancreas(called acini) make 30 or so different enzymeseach of which
isrespong blefor breaking down clumpsof different typesof foodinto smal particles
for absorption. These enzymesare collected from thesmall glandsin the pancreas
into small ductsand finally into the main pancreatic duct to be released into the
duodenum. Theenzymeswhenthey arefirs madeintheacini arenct active (otherwise
they would digest the pancreasaswell!). When they passinto the duodenum however,
they are made active by thejuice of the duodenum. The main enzymesare called
amylasefor digesting carbohydrates, trypsin for digesting proteinsand lipasefor
digegtingfais.

Digestionisalso assisted by enzymesmadeand released by thesdivary glands
(amylase), tongue (lipase), stomach (pepsin and lipase) and small intestine
(peptidases).

Fat needsto be dispersed before the pancreatic enzymes can properly break
itdown. Thisdisperson of fatsismadeby bileacidswhichare presentin bile produced
by theliver and stored inthegall bladder. Bileacidsact in exactly the sameway as
detergentswhich are used to wash up greasy dishes. Therefore, both bileacidsand
pancregtic enzymes are needed for fat digestion. Thisiswhy the main pancreatic
duct and the main bile duct join up together so that pancresticjuiceand bilecan be
emptied together. If thereare not enough pancrestic enzymes, fat isnot digested and
the stool s (bowel motions) become pale and gressy.

For the same reason if the main bile duct becomes blocked, then the bile
cannot get into the duodenum, fat cannot be properly digested and the stoolsare
again palein color. Becausethe bile made by theliver cannot go into the bowel it
goesinto the blood and out through the kidneysinto theurine. Thisresultsintheeyes
and skin becoming yellow andisknown asyellow jaundice. Asthebileisintheurine
thisnow becomesdark in color. Becausetheflow of bileisblocked (or obstructed),
doctorscall thiscondition obstructive jaundice. Asthe bile duct goesthrough the
head of the pancreas yellow jaundice can be caused by disease of the pancreas
(such aspancrestitisor cancey).

Pancreasisproduceaseriesof hormoneswhich areimportantinmaintaininga
normal level of sugar inthe blood. The best known of these hormonesisinsulin.
Insulin deficiency of thishormoneresultsin the devel opment of diabetes. Another
hormone (glucagon) helpsto raise blood sugar, and severa other hormones control
intestinal function.
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Histology-Endocrine Pancr eas:

» Accountsfor only 2% of the pancreatic mass.

* Nestsof cells—idetsof Langerhans.

* Four mgjor cell types:

» Alpha(o) cellssecrete glucagon.

» Beta(B) cellssecreteinsulin.

» Delta(D) cells secrete somatostatin.

» F-cells secrete pancreatic polypeptide.
Insulin:

» Synthesized inthe B—cellsof theidetsof Langerhans.

*» 80% of theidet cal massmust besurgically removed before diabetesbecomes
clinicaly apparent.

* Proinsulinistransported from the endopl asmi c reti culum to the Gol gi complex
whereitispackaged into granulesand cleaved intoinsulin and aresidua connecting
peptide, or C peptide.

* Major simulants. glucose, amino acids, glucagon, GIP, CCK, sulfonylurea
compounds, B-sympatheticfibers.

* Major inhibitors: somatostatin, amylin, pancreastatin, 3-sympathetic fibers.

Glucagon:

* Secreted by the cellsof theidet.

* Glucagon e evatesblood glucoseleve sthrough thestimul ation of glycogenolysis
and gluconeogenesis.

* Major stimulants. aminoacids, cholinergicfibers, -sympatheticfibers.

* Major inhibitors: Glucose, insulin, somatostatin, B-sympathetic fibe.

Somatostatin:

» Secreted by the D cellsof theidlet.

* Inhibitstherel ease of growth hormone.

« Inhibitstherel ease of dmost all peptide hormones.

» Inhibitsgastric, pancrestic, and biliary secretion.

» Used to treat both endocrine and exocrine disorders.

4.12.ETIOLOGY,PATHOGENESISAND CLASSIFICATION

At least 70% of adult cases are caused by chronic alcohol use, and most
pati ents have consumed morethan 150 g/day of alcohol over six totwelveyears.

Thepancreeticinjury induced by ethanol exposureislikely tobemultifactorial.
Proposed mechanismsinclude: &) ducta hypertensioninduced by increased viscosty
of secretions in combination with obstruction secondary to sphincter of Oddi
dysfunction, stimulation of secretion, and increased duct permeability, b) decreased
pancrestic blood flow, €) inflammeation and oxidant stress, d) direct acinar cell toxicity,
€) changes in protein synthesis, f) an enhanced inflammatory response, and
g) stimulation of pancresticfibross. A growing body of evidencesuggeststhat acohol
can cause acuteinjury eveninthe absence of underlying chronic disease.

Gdllstone-associated pancredtitisis predominantly acute or relapsing-acutein
nature, and some cases of chronic pancrestitisare of undetermined or idiopathic
origin. A few areinherited or secondary to sphincter of Oddi dysfunction.
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Other lessfrequent causesinclude chronic steroid and or anti-inflammatory
use. Inup to one quarter of cases, no cause can befound. Autoimmune pancregtitis
isincreasingly recognised and may be associated with raised |gG4 |levels, other
autoimmunefestures and bile duct involvement. Autoimmune chronic pancregtitis
(AIP) isarare condition, but may account for asubstantial proportion of patients
with "idiopathic" chronic pancrestitis. The entity known as"non-al coholic duct-
destructivechronic pancretitis' may actudly represent AIP AIPmay occur inisolation
or in associ ation with other autoimmune diseases, such as § 6gren'ssyndrome, PSC,
and inflammatory bowel disease. Clinical features include minimal pain,
hypergammagl| obulinemia, autoantibodies (ANA, anti-lactoferrin, anti-carbonic
anhydrasel and 1, anti-smooth muscle, others), diffuseenlargement of the pancreas
onimaging, typical lack of cacificationsand cysts, and improvement with steroids.

Pancreatic duct obstruction (~10%) isincreasingly recognised and may be
associated with stones, stricture, tumor, pseudocyst, pancreasdivisum etc.

Cydticfibrossisthemost common cause of chronic pancrestitisin children. In
other partsof theworld, severe protein-energy malnutrition isacommon cause.
Hereditary Pancrestitis, whichisdefined asrecurrent pancreetitisattacks, can progress
to chronic pancreatitis. Thisform of pancreatitis should be suspected in younger
patients and those with relatives who al so suffer from pancreatic disease. Both
hereditary and chronic pancreatitisis major risk factorsfor developing pancrestic
cancer. Yet the hereditary formincreasestherisk for cancer significantly, makinga
proper diagnosisessentia.

New discoveriesof genetic, immune-mediated, and environmental risk factors
for chronic pancrestitishave caused thiscategory to dwindleinrecent years. However,
10-30% of patientswith chronic pancreatitis possess no clear risk factorsfor the
disease. Idiopathic chronic pancrestitis hasbeen classified asearly and late onset,
givenitsbimodal age presentation and differencesin presentation. Early-onset
idiopathic chronic pancrestitistypically presentsin thefirst two decadesof lifewith
severeabdominal pain. Structura changes, exocrineinsufficiency, and calcifications
occur much later in the course. L ate-onset idiopathic chronic pancreatitisoccursin
thefourth or fifth decadewith minimal pain, often with pancresticinsufficiency at the
timeof diagnosis. Exocrine and endocrine dysfunction and pancreetic cacifications
aremuch morelikely to occur inlate-onset idiopathic chronic pancrestitis. Possible
mechanismsfor both early and late onset idiopathi ¢ chronic pancreatitisincl ude occult
alcohol use and undiagnosed genetic defects. The serine proteaseinhibitor Kazal
type 1 (SPINK-1) mutation hasbeen noted in many patientsprevioudy characterized
ashaving early idiopathic chronic pancredtitis. SPINK -1 isthe genethat encodes
pancrestic secretory trypsininhibitor, aproteinthat playsaprimary rolein counteracting
theeffectsof activated trypsin. Mutations causing loss of function of thisprotein
increasetherisk of development of acute and chronic pancredtitis. Itislikely that
underlying CFTR mutations exist in many of patients with idiopathic chronic
pancregtitisaswell.
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In recent years, there have been great discoveriesin genetic mechanismsfor
severa inherited causes of chronic pancrestitis (HP, cysticfibrosisgene, SPINK-1,
efc.). Thesediscoverieshave provided important ing ghtsinto thegeneticsof pancrestic
disease, aswell asunderstanding of pathogenesisof acute and chronic pancredtitis.
Thedetailsof theseimportant genetic discoveriesare discussed in arecent, excellent
review.

Other causesinclude:

* highlevelsof calciumintheblood;

« dbnormalitiesin anatomy which areusualy present at birth;
» high blood fats (hypertriglyceridaemia);

* inrare cases, somedrugs can cause pancredtitis;

e tropica;

o trauma;

« idiopathic (~10%).

So, dthough many of the abovetheoriesseek to provideaunifyingmodd, itis
morelikely that diverseetiol ogieslead to chronic pancrestiti sthrough unique pathways.
For example, most would agreethat obstructive chronic pancreetitis occursthrough
avery different mechanism than a coholic chronic pancrestitis. Furthermore, thelow
prevaence of chronic pancreatitisamong al coholicswould seem to suggest other
cofactorsat play in many with diagnosed "acoholic” pancredtitis. Infact, possession
of multiplerisk factorsmay berequired for progressiontofibross.

Thefirst effort to classify and define pancreatitis by aworldwide group of
expertsled tothe Marseille ConsensusMeeting in 1963 (Sarles, 1965). The panel
of pancreatol ogistsagreed that acute and chronic pancrestitisweredifferent diseases
mainly because of different morphologic patterns. Relapsing pancreatitis was
characterized by the presence of multiple episodesin amorphol ogic pattern of acute
or chronic processes. Thedigtinctivefeaturesof thetwo diseaseswerethe pathologic
benign course of acuteinflammation, with biologic restitutionin theacute condition,
andtheprogressvely worsening parenchymal lesionsinthe chronic condition. Various
systems have been proposed to classify pancreatitisbased on clinica presentation,
radiographic features, and etiology. Multiplerevisionsof theM ar seilles-Rome
system (1988) have classified pancredtitisinto acute and chronic forms, with further
descriptors applied to subdivide chronic pancrestitis according to morphol ogic and
clinical characteristics. The Marseille symposi um suggested specific etiol ogiesfor
each of these morphol ogic formsof chronic pancredtitis:

1. Chronic calcific pancreatitis. Its most common cause is alcohol
consumption. Asaresult of inflammation and changesin the structure of the smallest
ductsof thepancresas, thickening of thesecretion occurswith theformation of soppers
richin protein and calcium. Inthisprocess, animportant roleisplayed by adecrease
intheconcentration of lithostatin (aprotein that prevents stoneformation).

2. Chronicobstructivepancr eatitis. It observed with pronounced narrowing
of the main pancreatic duct or itslarge branches, or sphincter of Oddi. Causes of
devel opment: a cohol, gallstone disease, trauma, swelling, birth defects.
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3. Chronicparenchymal-fibrotic (inflammatory) pancr eatitis.

The" TIGAR-O" classification of chronic pancredtitis hasrecently been
proposed to replace the previous Marseill€'s classification systems. Thissystem
proposesrisk modifiers- not etiologies-that may interact in any onepatient to produce
pancrestic disease. Each of thelisted risk factorsmay predisposetoward pancrestitis
through unique mechanisms(Fig. 4.3).
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Figure 4.3. Pathogenic pathways proposed to explain each etiology of chronic
pancreatitis enumerated in the TIGAR-O classification

The recently generated TIGAR-O etiological classification of chronic
pancredtitisincorporatesnew ing ghtsinto genetic, environmenta, immunologica and
pathobiological risk factorsassociated with chronic pancreatitis. The TIGAR-O
etiologicd classfication consstsof 6 groups:

1. Toxic-metabalic.

* Alcohalic.

» Tobacco smoking.

* Hypercalcaemia.

* Hyperlipidaemia

o Chronicrend falure.

* Medicines-phenacetin abuse.

» Toxins-organotin compounds, for example, di-N-butyltindichloride(DBTC).

2. ldiopathic.

* Early onset.
o Lateonset.
* Tropical.
3. Genetic.
* Hereditary pancrestitis-cationic trypsinogen.
» Cystic fibrosistransmembrane conductanceregulator (CFTR) mutations.
» Serineproteaseinhibitor, Kazal type 1 (SPINK 1) mutations.
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4. Autoimmune,

» | solated auto-immune chronic pancrestitis.

 Syndromic autoimmune chronic pancreatitis associated with Sjogren's

syndrome, inflammeatory bowel disease, primary biliary cirrhosis.

5. Recurrent and sever eacute pancr eatitis.

» Post-necrotic (severe acute pancredtitis).

* Recurrent acute pancrestitis.

» Vascular diseases/ischaemia

* Pogt-irradiation.
6. Obstructive.

* Pancreasdivisum.

» Sphincter of Oddi disorders(controversial).

» Duct obstruction (e.g., tumour).

* Peri-ampullary duodena wall cydts.

» Post-traumatic pancreatic duct scars.

4.1.3.PATHOLOGY

Chronicinflammation of pancrees.
» Mononuclear cdl infiltrate.
» Fibrosig/ca cification/irreversibleanatomic changes.
» Characteristic duct changes.
* With or without calcification.
» Affectsexocrineand/or endocrineorgan (including o.-cells).

Chronic pancrestitisis defined by the presence of chronic inflammation,
destruction of acinar and ductd cells, intra- and perilobular fibrosisand findly by the
irreversiblescarring of parenchyma.

Unitil recently themolecular mechanismsand cell-cdll interactionsresultingin
pancreasfibrosiswerelargely unknown. However, the progressi ve appearance of
fibrotictissueisregardlessof theinitiating triggersaresult of anincreased deposition
and areduced degradation of extracellular matrix. In contrast tofibro-genesisinthe
pancress, liver fibrogenesishas been studied extensively during the p decades. Itis
now generally accepted that hepatic stellate cells (HSC), formerly named
perisinusoidal fat-storing cellsand Ito-cells, which arelocated in the space of Disse,
play acentral roleinliver fibrogeness. Inexperimental and human liver injury HSC
changetheir phenotypefrom aquiescent retinoid storing cell toahighly activeand
"synthetic" myofibroblast-like cell producing the majority of extracel lular matrix
including collagentypes| and 111, fibronectin, and proteoglycans. Studieshaveaso
been the presence of retinoid containing fat-storing cellswas demonstrated in the
pancreas of mice, ratsand humans. Because these cellsshow similaritiesin their
retinoid metabolism and morphol ogy to hepatic stellate cells, e.g. numerousretinoid
containing perinuclear fat droplets, cytoplasmic extensons, stdllate shapemorphol ogy,
expression of the cytoskel etal filamentsvimentin, desmin, and o-smooth muscle
actin, who called pancrestic stellate cells (PSC).
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Pancresticfibrosisisacharacteristic featureof chronic pancreaticinjury from
various causes, including a cohol abuse, recurrent and/or persistent inflammation,
malnutrition and trauma. Onthebasisof observationsthat PSCsareactivated directly
by alcohol aswell asby proinflammatory cytokines, it may be postul ated that there
are two fibrogenic pathways (acting in parallel in acoholic pancreatitis: the
necroinflammatory pathway and the non-necroinflammatory pathway (Fig. 4.4).

Necroinflamma- Non-necroinflamma-

ETHANOL
tory pathway ! ! ! ! tory pathway

Cytokines Acetaldehyde,
oxidant stress

Stellate cell
activation

PANCREATIC FIBROSIS
Figure 4.4. Postulated fibrogenic pathways in alcoholic pancreatitis

Activation of pancregtic stellate cells by cytokinesreleased during a cohol -induced
acinar cell necrosiswould represent the necroinflammatory pathway of pancresatic
fibrogenesis, whilethedirect activation of stellate cellsby acohol viaacetaldehyde
and/or oxidant stresswould represent the non-necroinflammatory pathway. The
identification of non-necroinflammatory mediatorsof stellate cell activationraisesan
interesting point. It suggeststhat tissuenecros sor inflammeation may not bean absolute
prerequisitefor the stimulation of fibrogenesisin the pancreasduring a cohol abuse.

The molecular alterations underlying pancreatic fibrogenesis and the
pathogenesisof chronic pancreatitisarestill under investigation. Through linkage-
analysisthegenetic cause of hereditary pancrestitishasbeenidentified. Hereditary
pancrestitisis characterized by recurrent attacks of acute pancreatitisfrom early
agesleadingtofibrossof thepancreas. D. Whitcombet d. (1999) identified mutations
inthetrypsinogen-genewhichleadto ar exchangeof arginineby histidineor asparagine
by isoleucine. Through these mutationsthe hydrolysisof trypsinisinhibited which
goesonto activatefurther proteases. Thisdisease isassociated with a40% risk of
devel oping pancrestic cancer at age 70 and ol der. In addition thisdisease demonstrates
that recurrent attacks of necrotizing pancrestitis may lead to pancrestic fibrosisand
eventually cancer of the pancreas. M utations of the cystic fibrosistransmembrane
regulator gene have beenidentifiedin 18 of 134 patientswith chronic pancrestitis
(Sharer N. etd., 1998). However, the genetic and mol ecul ar aterationsunderlying
the vast mgority of alcoholic chronic pancrestitis cases are unknown. From the
comparativeanaysisof geneexpressonin chronic pancreatitisand pancregtic cancer,
severd factorshave beenidentified which may be overexpressedin both diseasesor —
moreimportantly —only inoneof thetwo diseases. While pancrestic cancersfrequently
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harbor p53 gene mutations, several studiesfailed toidentify p53 mutationsinthe
pancreas of patientswith chronic pancredtitis. Furthermore, MDM 2, which binds
andinactivateswildtypep53, isoverexpressed in pancrestic cancer, but not inchronic
pancreatitis. Mutations of the K-ras oncogene are frequent in pancresatic cancer;
however, the frequency of K-ras mutations in the non-malignant pancreatic
parenchymavariesgrestly. In recent sudiesK -rasmutationswereidentified not only
in pancrestic cancer cellsbut a soin papillary hyperplasia, mucinous hypertrophy
and squamous cell metaplasia. In addition, K-rasmutations can aso befoundinthe
normal duct epithelium in chronic pancreatitisand pancreatic cancer. Thus, K-ras
mutationsmay bean early event in pancrestic carcinogeness, however, it may not be
ussful to differentiatechronicinflammation of the pancreasfrom pancrestic malignancy.

4.1.4. SYMPTOMSOF CHRONIC PANCREATITIS

Thesymptomsarevery variable (Fig. 4.5).

Pain occursin most patients at some
dageof thedisease. Thismay vary inintengty
frommildto severe. It may last for hoursor
sometimes days at atime and may require
strong painkillersto control it.

It often radiates through to the back
and can sometimesberelieved by crouching
forward. Itiscommonly brought on by food
consumption and so patientsmay beafraid
toest. Itisasocommonly severethroughthe
night.

The pain varies in nature, being
gnawing, stabbing, aching or burning, but it
tendsto be constant and not to comeand go
inwaves. It may sometimesburnitsaf out but
can remain an ongoing problem.

The mechanism of the painisunclear. It seemsto berelated to pancreatic
activity sinceitisfrequently caused by food, especidly fatty or rich foods.

Some patientswill have obstructionto thesmall ductsinthe pancreasby small
stones, and thisisthought to cause back pressure and destruction of the pancreas.
Thereisno relationship between the severity of the pain and the severity of the
pancresgticinflammeation.

The painisoften difficult to diagnose and can be mistaken for pain caused by
virtudly any other condition arising from the abdomen or lower chest.

It can bedifficult to distinguish pain caused by pancreatitisfrom pain caused
by apeptic ulcer, irritable bowe syndrome, anginapectoris, gallstones.

A recent pathophysiological concept interprets the generation of pain as
interplay between the nerve- and immune system. Immunohistochemical analysis
showsahigh density of enlarged nervefibresin chronic pancredtitistissue. R. Keith
et al. (1985) could show that the pain level in patientswith chronic pancreatitis
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correlated morewith the degree of eosinophil infiltration of these enlarged nerves
rather than with the degree of duct dilatation. Electronic microscopeanaysisof these
nervesrevea sdamaged perineurium andinfiltration of leucocyteswhichmay explain
how pancrestic enzymesand mediatorsof inflammation enter neural structuresand
dter ther gructureand functioning. Immunhistochemical analysisof chronic pancrestitis
tissue revealed an altered pattern of intrinsic and extrinsic innervation with
overexpression of different neurotransmitterssuch as" Substance P* und " Calcitonin
Gene Related Peptide” (CGRP) in enlarged intrapancreatic nerves. Since both
cytokines areimportant pain transmitters, these findings provide evidence that
alterationsof pancregtic nervesthemselvesareinvolved in the pathogenesisof the
disease and lead to the concept of neuroimmuneinteraction asabasic mechanismin
the pathogenesisof chronic pancrestitisand chronic pain syndrome.

Thisinteresting hypothesisis confirmed by thefact, which the presence of
growth-associated-protein-43 (GAP-43), an established marker of neurond plagticity,
correlateswithindividual pain scoresin patientswith chronic pancrestitis.

Diabetesisa so acommon symptom which affectsover half of all patients
with long-standing chronic pancretitis.

L ong-standing chronicinflammation resultsin scarring of the pancreaswhich
destroysthe specidised areas of the pancreaswhich produceinsulin.

Deficiency of insulinresultsindiabetes. Digbetescausesthird, frequent urination
andweight loss. It may bepossibleintheearly stagesof chronic pancrestitisto treat
thediabeteswithtablets, but inthelate stage of chronic pancrestitis, insulininjections
areusually needed.

Diarrhea occursinjust under half of patients. Normally, al thefat infoodis
broken down by enzymesfrom the pancreasand small intestine, and thefat isthen
absorbed inthesmall bowd . With areduced level of digestiveenzymesthefat isnot
absorbed. Whenthefat reachesthelargeintestine, itispartialy broken down by the
bacteriain the colon. Thisproduces substanceswhichirritatethe colonandresultin
diarrhea. Theundigested fat al so trapswater in thefaeces, resulting in pale, bulky,
greasy soolswhich aredifficult toflush away. They may makethewater inthetoilet
look aily, smell offensive and may be associated with bad wind.

Weight lossoccursinvirtudly al patientswith chronic pancrestitis. Itisdueto
failureto absorb caloriesfrom food, and diabetes may al so contributeto this. In
addition, patientsmay beafraid to eat because esting bringson thepain. Depression
isalso common in chronic pancrestitisand this can al so reduce appetiteand lead to
weight loss.

Jaundice (when patients devel op yellow eyes and skin) occursin about a
third of patientswith chronic pancredtitis. It isusualy dueto damageto the common
bileduct which drainshilefromtheliver to the duodenum.

The common bile duct normally passesthough the head of the pancress. In
long-standing chronic pancrestitis, thescarringin the head of the pancreasnarrows
thecommon bileduct.
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Some degree of narrowing may occur in up to half the patientswith chronic
pancrestitisbut whenthe narrowing issevere, it preventsthebiledraining fromthe
liver into the duodenum. It then spillsback into the blood and the patient'seyesand
skin becomeyelow. In addition, the stoolsbecome paer (Sncebilemakesthestools
brown) and the urine becomes dark (becauseit containsmore bilethan normal).

Vomiting after mealsisalesscommon

[ ( symptom but can occur asaresult of severe
pain. It may also be due to duodenal
Do ._ ulceration, which is often connected with
rew  Didees () ﬁ? rnton  CHFONIC pancreatitis. In rare cases, the

celiusions .
penineural fibrosis

N . duodenum may be narrowed as aresult of

Pancreatic

-
=

f:;[l > him“‘pf“’t w SCAITING SECONdary to chronic pancreatitis.
Fat malabsorbion _—/_Q Vitamin and mineral deficiency.
Pancreatis duct Prolonged passage of stoolscontaining fat can
SR T resultinlow levelsof calciumand magnesium
Figure 4.6. Chronic pancreatitis:  intheblood. Inaddition, somevitaminsmay
complications not be absorbed properly. This includes

vitaminsD andA.
Themain complicationsof chronic pancregtitisare presented inthe Fig. 4.6.

4.1.5.DIAGNOSIS

Chronic pancrestitis of ten causes no symptoms and may be discovered by
accident during the course of investigation of symptomsnot related to pancredtitis.
For example, calcificationin the pancreasmay be seen on an X-ray of theabdomen
performed for other reasons.

Ultrasound examination of the abdomen. It is a screening method for
studying pancredti ¢ diseases. However, because the pancreas|liesat the back of the
abdominal cavity and, therefore, along way from the transponder, images of the
pancreas may bedifficult to obtain. Sometimesthe problemisobesity, sometimes
thepancreasisobscured by air withintheintestines.

Abdominal CT scanning. This
techniqueismorereiableinimaging the
pancreas than abdominal ultrasound
(Fig. 4.7).

However, anorma USor CT scan
does not exclude adiagnosisof chronic
pancredtitis.

Abdominal MRI scanning. MRI
scanningisanewer techniqueof examining
abdomind organs ItdoesnotinvolveX-rays

MRI Cholangiopancreatogr aphy

Figure 4.7. Abdominal CT: iscurrently under evaluation with regard
calcification of the pancreas (arrow) totheaccuracy of diagnosisof pancregtic
disease (Fig. 4.8).
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Endoscopic retrograde
cholangiopancreatogr aphy. Endoscopic
retrograde cholangiopancreatography
(ERCP) is a procedure whereby X-ray
contrast material isinjected into thebile
duct and pancreatic duct to allow X-ray
pictures to be taken of these ducts
(Fig.4.9). At present, itistheonly method
by which minor changes (minimal change
pancrestitis) can bereliably demongtrated.
Abnormalitieswhich range from minor
changesin sidebranchesof the pancreetic Figure 4.8.
duct to major changes in the main  MRI-Cholangiopancreatography:
pancreatic duct can beidentified by this ~ duct dilatations and strictures &
method. It is sometimes possible to caleuli (arrow)
remove stonesfrom the pancreatic duct. However, ERCPisnot routinely used asthe
first lineof investigationin suspected pancrestitisbecauseit requiresahigh degree of
endoscopic expertise. Thereisaso avery real risk of inducing afurther attack of
pancrestitisin the patient asaresult of theirritant effect of the X-ray contrast within
the duodenum.

Endoscopicultrasound scans(EUS). Thisisagpecid ultrasoundinvestigation
inwhich the ultrasound transponder ismounted on an endoscope. Thistechniqueis
not widely availableandisnot assensitive as ERCP at detecting minor degrees of
chronic pancrestitis (Fig. 4.10).

Figure 4.9. ERCP: duct dilatations
and calculi (arrow 1); common bile  ultrasound scan: duct dilatations
duct dilatations (arrow 2) (arrow 1) and calculi (arrow 2)

Abdominal X-ray. Thismay sometimesshow calcification of thepancreasin
chronic pancrestitis. This tendsto occur latein thenatural history of the diseaseand
therefore, usually after the diagnosishasaready been made. If the diagnosishasnot
aready been made, then further testsare unnecessary.
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FUNCTIONTESTING

1. Fecal elastase—"gold standard". Anindirect pancreatic function test;
reduced in severe disease to lessthan 200 micrograms/g. All indirect pancregtic
functiontestshaverdatively high senstivity and specificity in severechronic pancregtitis
with malabsorption. All areinaccuratefor diagnosing mild-to-moderate pancreetic
insufficiency.

Faecal elastase has an unacceptably |ow sengitivity for diagnosing exocrine
pancreati ¢ insufficiency, ranging from 64% for severe diseaseto 40% for mild-to-
moderate disease. Similarly, reduced fecal elastase has only 58% specificity for
exocrine pancrestic insufficiency in patientswith type 1 diabetesmellitus.

2. Fecal fat test. Thistestisperformed by administering 100 g fat per day
and measuring the faecal fat excretion over 72 hours. Increased faecal fat over
7 g/lday isalate-stage manifestation of chronic pancredtitis.

» Di stinguish between pancresti ¢ dysfunction and intestinal mal absorption.

» In Pancreatic disease when lipase secretion isreduced by 90% — 24-hour
fecal fat content iselevated to morethan 20 g.

* Intestinal dysfunction—steatorrheawithlow levelsof fecal fat.

» Use-efficacy of pancrestic enzymereplacement.

3. Seatocrit. Arapid gravimetric method to measurestool fat. \When performed
on samplesfrom a72-hour stool collection, steatocrit isas sensitive and specific as
a72-hour quantitative stool fat, and may be asaccurateif performed on a24-hour
stool collection or random stool samples.

4. Direct pancreatic function tests. Most sensitive and specific test for
diagnosing mild-to-moderate pancresticinsufficiency or chronic pancrestitis, but only
availableinafew centres. Pancrestic juiceiscollected with agastroduodenal tube
during exogenoushormone stimul ation with cholecystokinin (CCK) and/or secretin.
Hel psdifferentiate pancrestic from non-pancrestic types of malabsorption.

5. Genetic screening. A consensus conference stated that only cationic
trypsinogen or serineprotease| (PRSS1) mutation testing (for hereditary pancrestitis)
had definiteclinical benefit and that testing for all other mutations, for example, the
cystic fibrosistransmembrane conductance regulator (CFTR) or serine protease
inhibitor, Kazal type 1 (SPINK 1), should berelegated to research protocols.

6. Biopsy. Rardly, biopsy isrequired, particularly for distinguishing between
auto-immune pancreatitis and pancreatic cancer. Changes produced by chronic
pancrestitisdepend on disease severity and includean increasein connectivetissue,
inflammatory and fibrotic changes, loss of acini and plugsof precipitated proteinin
theducta tissue. Ruling out malignancy isamajor diagnostic problem, especialy in
patientswith an enlarged pancreetic head. Excluson of maignancy frequently requires
surgica resectionto ensureardiablehistopathol ogica examination. In 10% of patients,
thediagnosisof pancrestic cancer isonly established by histologica proof at thetime
of operation.

7. Serum ANA antibodies+ 1gG4 levels. Positivetesting for ssrum ANA
antibodiesand 1gG4 level s suggests autoimmune pancredtitis. Thesetestsarean
aternativeto biopsy, but should only be used by specidists.
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8. Therapeutic trial of corticosteroids. A positive response suggests
autoimmune pancrestitis. Thistestisan aternativeto biopsy, but requiresfollow up
and should only be used by aspeciadlist.

DIFFERENTIAL DIAGNOSIS

* Pancrestic cancer.

* Acute pancredtitis.
*Biliary colic.

* Peptic ul cer disease.

» Mesentericischaemia.

* Aneurysm, abdominal aorta.
* Intestinal obstruction.

* [rritablebowel syndrome.
* Gastroparesis.

» Somatisation disorders.

» Radiculopathy.

* Post-herpetic neuragia

* Abdominal wall pain.

* Nephralithiasis.

4.1.6. TREATMENT

Three components are essential to the optima management of chronic
pancretitis: 1) control of pain; 2) improvement of maldigestion; and 3) management
of complications.

Conservativetreatment of pancreatic pain

Themaingoa of conservativetreatment for chronic pancrestitisistorelieve
pain and prevent or substitute functional insufficiency without surgery. Painand
functiona deteriorationin chronic pancreetitisismultifactoria. Intermittent attacksof
painwithtemporary functiona deterioration may originatefromrecurrent tissuenecross
and inflammation provoked by al cohol consumption or other causes of recurrent
pancrestitis, while chronic pain with progressive pancrestic insufficiency may be
secondary to segmentd hypertension dueto ductular stricturesand stones. Thechronic
inflammatory process may also involveincreased intrapancrestic pressurewith
ischemia, neurd inflammation and scarring, intra—and peripancresticfluid collections
and pseudocysts, common bile duct stenosis and/or duodenal compression and
papillitis, al resulting in the precipitation of relapsesand fluctuating pain. Both the
inflammatory processand ductular hypertension can diminish with the devel opment
of severe pancrestic insufficiency and the pain may disappear in several cases. It
seems that the "burned out” state of pancrestitis, if it occurs, takes more than
10 years and the balance is distorted with an almost total loss of exocrine and
endocrinefunction with severediabetic and/or a coholic neuropathy and malnutrition.

Anagesicsareindicated to treat patientswith pain from chronic pancreatitisin
order to achievepainrelief or reduction of pain until spontaneousimprovement due
to cessation of arelapseor definitivetrestment (e.g. endoscopy or surgery).
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Theargument that morphineor itsana ogues possibly cause contraction of the
duodenal papilla, thus creating an additional obstruction for pancreassecretion, is
obsolete. Thiseffect either doesnot occur when using the mgjority of anal gesicsof
thisgroup or issoinconsequentid thet it doesnot play any clinica role. Somemorphine
analogsaresuccessfully used for pain control both inacute and chronic pancrestitis.
Tramadol isgenerally not preferred becauseit often causes nauseaand vomitingin
pati entswith acute pancrestitis. However, the use of tramadol isassociated with less
gastrointestinal side effects. Some centershave achieved good resultsby the use of
thoracic epidurd analgesia. Thisdoesnot only lead to rapid analgesiabut, in addition,
preventsor treatsparayticileus.

Theduration of medical therapy with variouscombinationsof painrelievers
can be decided on acase by case basis. However, re-eval uation should be made
regularly in unsuccessful casesin order to augment the treatment with either an
endoscopic or surgical procedure. There are no datato guide the duration of pain
therapy using conservative means or when endoscopic or surgical treatment is
indicated.

Non-narcotic ana gesics (nonsteroidal anti-inflammatory drugs) arethenext
step inthemanagement of painful chronic pancredtitis. If pain perssts, low doses of
mild narcotics (codeine, 15 to 60 mg/day, or propoxyphene 65 to 260 mg/day) may
be added. Severe or recal citrant pain may warrant the use of stronger opiatesin
Select cases.

Pancregtic enzymesare presumed toimprove pain by suppressing CCK release
from the duodenum, leading to decreased pancrestic stimul ation.

Itisgeneraly accepted that pain in chronic pancreetitismay resultin part from
obstruction of themain pancrestic duct from stonesand Strictures, leading toincreased
ductal and parenchymal pressure. Because obstruction contributesto pain, patients
with large duct chronic pancreatitis may benefit from endoscopic or surgical duct
decompression therapy. Endoscopic techniques include biliary or pancreatic
sphincterotomy, or both, removal of pancreatic duct stones, and placement of
pancrestic stents.

M aldigestion

Pancreatic enzymes are used for the treatment of maldigestion in chronic
pancredtitis. Exogenous pancreatic enzymes are safe, well tolerated, and produce
few sdeeffects. Thereareamultitude of available pancreatic enzyme preparations;
they differ based on enzyme content, the use of microspheresversus microtablets,
and the presence of acoating for delayed release. Lipase isthe most important
determinant of the effectivenessof individua preparations. A minimum of 30,000 U
lipase per meal allows adequate intraluminal digestion of fat and proteinin most
patients. The dose may need to betitrated to asmuch as 60,000 to 80,000 U lipase
per meal, becausenot al thelipase may reach the proximal small intestinein active
form. Enzymesmay betaken entirely at the onset of each meal; however, dosingis
more physiologicif onehalf theamountsistaken at the onset of themeal and the
other half istaken approximately 15 minutesinto themedl.
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Because the enzyme " microspheres’ contained in most coated preparations
aretypicaly rdeased too digtdly inthesmall bowe , uncoated preparationsareoptimal
for themanagement of maldigestion. Alternatively, patientsmay break open coated
capsules and sprinklethe microspheres over food to ensure proper delivery tothe
proxima bowel . Because uncoated preparationsare more easily denatured by gastric
acid, acid suppression with aproton pump inhibitor (e.g., omeprazole, 20 mg once
daily) or hislamine-receptor antagonist (e.g., famatidine, 20 mg twicedaily) isrequired.
Responseto enzymetherapy may be monitored through an assessment of symptoms
or, more objectively, through 72-hour stool fat quantification. A poor responseto
pancregtic enzymes may suggest noncompliance, lossof enzyme potency, improper
timing of enzymesinrelationto meals, or coexisting mucosal disease. A daily proton
pump inhibitor may be added for those refractory to therapy because gastric acid
may denature exogenousenzymes.

Surgical management

Thereareanumber of different surgicd interventionsavailableinthetreatment
of chronic pancredtitis.

Major goals of surgery areto:

« Eliminate or reduceintractablepain.

* Addressassociated complications, for example, biliary obstruction, duodenal
obstruction, and pseudocyst compression.

* Exclude pancrestic carcinoma.

» Conservefunctional tissue.

Predictorsof surgical successare:

* Segmental fibrosis(distal or proximal).

* Diffuseducta dilation (length >10 cmand diameter > 5to 7 mm).

* Associated or adjacent organ complication, for example, biliary obstruction,
duodenal obstruction, and pseudocyst compression.

Theideal procedurefor tregting pain in chronic pancreatitis should bethe one
whichissmple, easy to perform, associated with alow morbidity/mortaity rateand
at thesametime providing adequate drainage and not for augmenting itsendo/exocrine
insufficiency. Surgeriesfor chronic pancreatitiscan bebroadly classified as.

A.Drainageprocedures:

1. Partid: draining theduct partialy e.g. Duva, Puestow.
2. Complete: consistsof draining the main duct completely e.g. Partington's,
Bapat's.

B. Resectional procedur e resecting apart of pancreaswith adjoining organs.
e.g. Whipples, Child's.

C. Extended drainage pr ocedur e: adding a pancreatic sphincterotomy to
thedrainage proceduree.g. Rumpf's.

D. Resection with extended drainage: acombination e.g. Beger's, Frey's.

Therationaesfor various proceduresare:

» Drainage procedures were developed on the basis that pain in chronic
pancrestitisisdueto ductal hypertension and proper drainage would decompressit.

» Ontheother hand, theory of perineural inflammation asthe cause of painled
to development of resectional procedures.
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Drainage Procedur es

It hasbeen morethan 3/4" of acentury sincethese procedureswere proposed.
Duva and Zollinger first gpplied thisprinciple. These procedures provide painrelief
inup to 60-80% of cases.

|. Partial Drainage Procedures

1. Duval' s procedure (1954): developed on thebasisof presumptionthat a
sngledtrictureof duct of Wirsung near theampullawasrespons blefor theobstructive
pathology and terminal drainage would treat the condition. It consistsof adistal
pancrestectomy with splenectomy and retrograde drainage of themainductintoa
defunctioned jejunal loop (Fig. 4.11).

2. Peustow-Gilesby's procedure (1958): these authors demonstrated that
multiple strictures (chain—of —lake appearance) were the pathology involvedin
chronic pancredtitis. They recommended alongitudinal opening of pancreatic duct
from site of transection of the pancreatic duct after resection of pancreatictail and
splenectomy, to apoint just to theright of mesenteric vesselsand invagination of the
open duct with pancreasinto aRoux-en-Y loop of jgunum (Fig. 4.12). Thisachieved
wider drainage of theductal system.

Figure 4.11. Duval's Figure 4.12. Peustow-Gilesby's
procedure procedure

3. Leger'sprocedure(1974): developed for distal stricture and consists of
up to 40% distal pancreatectomy with splenectomy and opening of pancrestic duct
into aloop of jgunum by aretrograde, lateral pancrestico-jejunostomy (Fig. 4.13).

I1. Complete Drainage Procedures

1. Partington-Rochelle' sprocedure
(1960): suggested arefinement in Peustow's
#/ procedure. A dilated main pancreatic duct
(minimum 8 mm) isaprerequisitefor agood
duct to mucosaanastomos' s, however people
have even reported a mucosa to capsule
anastomosiswhen theduct sizeis5mm. It
Figure 4.13. Leger's consists of a side to side, long, lateral

procedure pancresti cojg unostomy without resection of
pancregtictail or spleen (Fig. 4.14).
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B. Resectional Procedures

These procedures were resorted to
whenlesser proceduresfailed especialy when
malignancy could not beruled out.

1. Whipple's procedure (1935):
described by Allen O. Whipplefirstin 1946,
but published | ater for maignant lesonsof heed
of pancreas, now used for benign,

Figure 4.14. Partington-Rochelle's inflammatory massin head of pancreaswith

procedure anon-dilated pancreatic duct. It consistsof a

pancresati coduodenectomy with recongtruction

by a pancreatico — jejunostomy / gastrostomy + gastrojejunostomy +

choledochojgunostomy (Fig. 4.15). Thisisacomplex, challenging technical exercise

with higher mortdlity ratesascompared to adrainage procedure however with good

results. Thisprocedureinvolvesexcising norma organsmuch against the principles
of surgery for abenign disorder and hasled to more conservative approaches.

2. Traverso—Longmire's procedure (1978): it is a pylorus preserving
pancrestico-duodenectomy (Fig. 4.16). To overcomethe problemsof postgasirectomy
syndrome associated with classical Whipples, pylorusispreserved. Originaly used
for carcinomaof head of pancreas, now also used for the head related sequel of
chronic pancrestitis.

Figure 4.16. Traverso-Longmire's
Figure 4.15. Whipple's procedure procedure

3. Subtotal Pancreatic resection: consists of resection less than 80% of
pancreas. Spleen may be conserved. Itisindicated when diseaseis confined to body
and tail e.g. pseudocyst, failed pancreaticojejunostomy, non-dilated duct,
pseudoaneurysm and when it isnot possibleto rule out amalignant lesionin body
andtail.

4. Child'sResection (1965): itisa95% distal pancreatectomy. First described
by Barret and Bowersl18in 1957, Child popularized it. The spleen, thetail, the body
and the uncinate process of pancreasare completely removed. A small cuff of head
ispreserved aong thelesser curvature of the duodenum, no more than 5% of the
entiregland. Thiscuff protectsthevascularity and common bileduct during surgery.
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Not frequently doneand indicated when entire pancreasisuniformly and severely
diseased and if previousor lesser procedureshavefailed. Following thisprocedure
theincidenceof insulin dependent diabetesmellitusraisesup to 74%in non-diabetics.

6. Total Pancreatectomy: rarely indicated primarily aslessradical procedure
suffice. Indicated secondarily after apancreati co-duodenectomy or distal subtotal
resection hasfailedto providepainrelief. Duodenum preserving total pancreatectomy
isalso reported to be effective. Since patientsrequireinsulin and also there are
sgnificant dterationin digestiveand absorptivefunction, 95%. Dista pancrestectomy
ispreferred which preservesnormal Gl and biliary continuity.

C. Extended Drainage
Procedures

1. Rumpf's extended drainage
(1983): itisacombination of Partingtons

with atransduodenal pancreaticoplasty
’ (Fig.4.17). Itisindicated when thereisa
prepapillary obstruction to thedrainage of
pancreatic duct dueto stonesor dtricture.
Figure 4.17. Rumpf's extended ~ Withtheadvent of endoscopy, the second
drainage half of the procedure has become

unpopular.

D. Resection with extended drainage

Asincidenceof inflammatory massin head of pancreasisabout 30% of which
only 10% are malignant, 21 resection with extended drainage provide cureinup to
94-95% of cases.

1. Hans Beger's resection: it is a duodenum preserving resection of
pancreatic head. Two major stepsareinvolved subtotal resection of pancrestic head
conserving the duodenum and restitution of the exocrine pancrestic secretory flow
(Fig. 4.18, and Fig. 4.19).

2. TheBernemodification. The Berne modification sparesthe dissection of
the pancrestic body from theporta vein. Inthiscase, asingle cavumresultsafter the
resection of the pancreatic head (Fig. 4.20), which can be anastomosed side-to-
sidewith aRoux-en-Y jejund loop (Fig. 4.21).

3. Frey' sprocedure. In 1985 Frey and Smith introduced amodification of
duodenum preserving pancreati c head resection which combinesalongitudinal
pancrestico-jejunostomy with alocal resection of the pancrestic head. Thistechnique
combinesthe principle of duodenum preserving pancreatic head resection with
drainage of the ductuswirsungianus (Fig. 4.22). Compared to the origina Beger
procedure, thisvariantissmpler to perform asit sparesthedissection of the pancreas
fromthe portal vein and thedivision of the pancreatic body.

4. 1zbicki's" V" Shaped Ventral Pancreatic Excision (1998): indicated
for sclerosing ductal pancreatitis (small duct disease) with maximum diameter of
Wirsung duct lessthan 3mm. Inthisprocedure, along "V" shaped excision of ventra
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Figure 4.18. Duodenum preserving
pancreatic head resection according
to Beger before reconstruction:

decompression of common bile duct, Figure 4.19. Reconstruction
Wirsungian duct, duodenum after duodenum proserving pancreatic
and retropancreatic vessels head resection according to Beger:
and division of the pancreatic body end-to-side and side-to-side
over the portal vein pancr eatico-jejunostomy

Figure 4.20. Berne modification

of the original Beger technique, Figure 4.21. Berne variation
in this case with additional of duodeneum preserving
opening of the intrapancreatic pancreatec-tomy: reconstruction
common bile duct. Division with Roux-en-Y jejunal loop and
of the pancreatic body over internal anastomosis of the opened
the portal vein is omitted intrapancreatic common bile duct
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Figure 4.22. Duodenum-preserving
pancreatic head resection
according to Frey: combinating
of duodenum preserving pancreatic
head resection and longitudinal Figure 4.23. Izbicki's "V" shaped

drainage of the Wirsungian duct ventral pancreatic excision
without division of the pancreatic
body over the portal vein

aspect of pancreasisdonewith alateral pancreaticojejunostomy by amucosato
capsuleanastomosis (Fig. 4.23). Thisprocedure drainsthe main aswell as second
and third order ducts.

4.1.7. SURGICAL COMPLICATIONSOF CHRONIC PANCREATITIS

Duodenal obstruction. Obstruction of the duodenum isal so quite common.
Thishappens because the pancrestitisin the head of the pancreas can pressonthe
duodenum and causeit to become partly blocked. Thiscausesafeeling of sickness
(nausea), vomiting after food and contributeto weight loss. The patientswill usualy
need mgor surgery such asaBeger'soperation. I thisisnot possiblethenthenarrowing
(or stricture) is"bypassed” connecting the small bowel to the stomach (gastro-
jgunostomy).

Pancr eatic ductal decompr ession. Thisoption can be consideredin patients
withintractable pain and main pancreatic duct dilation (> 5to 7 mm) to provide pain
relief. Surgical decompression has better long-term results than endoscopic
techniques, possibly because surgery addressesother hypothesized etiologiesof pain
by denervation pancreatic sensory nerves and reducing pancreatic tissue pressure,
an endpoint that may predict the magnitude of pain resolution.

Pancr eatic pseudocyst decompr ession. Decompression of pseudocystsis
indicated for persistent pain, cyst enlargement, or complicationsof the pseudocyst.
Drainage can bedonesurgically, endoscopicaly, or percutaneoudy. Thus, thesurgical
treatment of pancrestic pseudocystsagainst of chronic pancrestitisincludes:

* Pancrestic resection.
* Internal drainage (Fig. 4.24).
* Endoscopic or percutaneousdrainage (Fig. 4.25).
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Figure. 4.24. Internal drainage  Figure. 4.25. Endoscopic drainage

Biliary decompression. No randomized controlled trialshave assessed biliary
decompression (surgica or endoscopic) for patientswith biliary obstruction secondary
to chronic pancreatitis. However, biliary decompression should be considered.
Surgical options include Roux-en-Y choledochojejunostomy or
choledochoduodenostomy. Surgery isusualy definitiveand long-lasting, but hasa
morbidity rate of around 30%.

Endoscopicthergpy involveshiliary sphincterotomy with placement of multiple
smultaneousplastic. Itisreserved for patientswith severejaundice and cholangitis,
inthe presenceof alargeinflammatory massin the head of the pancress, or if severe
comorbidity ispresent.

Splenicvein thromboss. In severe chronic pancredtitisthe splenic vein may
becomeblocked because of aclot. Thisisbecausethe pancredtitisirritatesthe splenic
veinto causetheclot and theblockage of the splenic vein usualy becomespermanent.

Hepatic portal vein thrombosis. Thisisanother serious complication of
chronic pancredtitis. The pancrestitisirritatesthe hepatic portal veinto causeacl ot
and permanent blockage of the hepatic portal vein. This can then cause venous
bleeding (bleeding fromthe system of veins) or abuild of fluidintheabdomen (ascites).

Venousbleeding. If thereis permanent splenic veinthrombosi sand/or hepatic
porta vein thrombosi sthen the blood pressurewill build up inthetiny vesselsthat
normally draininto thesebig veins. Thetiny veinsnow becomemuchlarger and are
called venouscollateras. Thesedowly increasein size over somemonthsor years
and become windy or tortuous. These are then referred to as varices (similar to
varicoseveinsinthelegs, but now insdethe abdomen). Thevaricesmay appear in
thestomach andinthelower gullet. Thereisareal danger that bleeding may occur
from rupture of one of these varices. With conservativetreatment patientswill be
giveninjectionsor acontinuousinfusion of specia drugsthat will reducethe pressure
inthevarices(vasopressin). Thiswill then befoll owed by endoscopic sclerotherapy.
Thesemeasuresare usualy successful.

Very occasiondly the bleeding will keegprecurringandinthiscasesurgery is
required. Theoperationwill involveremoval of the spleen and disconnection of the
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varicesfrom the stomach. Thisoperation iscalled gastric devascul arisation and
splenectomy.

Arterial bleeding. Thiscan sometimes happen during the natural course of
severe chronic pancregtitis because the pancrestitis causes anirritation and erosion
of theouter wall of an artery near the pancreas. Sometimesthismay causeapulsating
sacto becreated next to theartery. Thisiscalled apseudo-aneurysm. Thetreatment
isto perform angiography and occlusion of thevessel that caused bleeding. Only
rarely isit necessary totry to stop the bleeding with open surgery andisonly performed
if the sdlectivearteriography hasnot identified the source of bleeding or if thesdective
arterial embolisation hasfailed.

External and inter nal pancreaticfistula. Theterm"fistuld' isanold medical
termmeaning an abnormal connection between one surface and another. Whenthere
isaconnection between the pancreati ¢ duct and some other surfaceinthe body this
iscdledaninternd fistula Anexampleiswhen pancreeticfluidlesksinto theabdomen
to cause pancreatic ascites. If the pancreatic fluid leaksinto the chest cavity thisis
sometimescalled apleurd fistula Thisfluid assuchisnot harmful astheenzymesin
the pancregticjuicearenot activated. When thereisconnection between the pancrestic
duct and the skin thisisknown asan external pancresticfistula

Many pancrestic fistulasdry up with no special measures except by using
external drainage tube inserted in the X-ray department. Only in exceptional
circumstancesisit necessary to encourageclosureof thefistulaby pancrestic stenting
or the use of octreotide injectionsto reduce pancreatic secretions. In even more
exceptional circumstances surgery isneeded to control thefistulasuchasusinga
smdll bowel channel to drainthefistulainterndly. Thisoperationiscaled aRoux-en-
Y fistulo-jgunostomy.

Ascites. Thisrefersto the buildup of straw colored fluid in the abdomen.
Normdly thiscondition will dowly improve but sometimesyouwill need treatment
with aspecial water tabl et (called spironolactone) and tabl ets or injections (often
using adrug called octreotide) to reduce the pressure in the varices and venous
collateralsaswell as paracentesisof thefluid by inserting atubeinto the abdomen
(usualy inthe X -ray department or inthe operating room) under local anaesthetic.

Another rare cause of ascitesisspecifically called pancrestic ascites. Thisis
becausethefluidinstead of being straw colored iswhiteand containsalargeamount
of pancresticjuice. The pancrestic fluid escapesfrom themain pancreatic duct because
of direct damageto the duct by the pancreatitisor indirectly by asmall holeina
pancrestic pseudocyst. Thisisthereforecalled aninternal pancreaticfistula.

SUmmary

* Alcohol remainsthe most common cause of chronic pancrestitis; however,
genetic, autoimmune, and environmental factorsmay aso contribute.

» Abdominal radiography and computed tomography scanning allow for the
detection of advanced chronic pancrestitis.

» Endoscopi ¢ retrograde pancreatography, endoscopic ultrasound, and direct
pancrestic functiontestsalow for the detection of early, or minimal change, chronic
pancredtitis.
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» Management strategies for chronic pancreatic pain include analgesics,
pancrestic enzyme supplementation, celiac plexusblockade, endoscopic or surgica
duct decompression therapy, surgical resection, and thorascopi ¢ splanchnicectomy.

4.2. SPLEEN DISEASE

Thespleenisanorganfoundinvirtualy al vertebrate animal swithimportant
rolesinregardto red blood cellsand theimmune system. In humans, itislocatedin
theleft upper quadrant of the abdomen. It removesold red blood cellsand holdsa
reserveof bloodin caseof hemorrhagic shock whiledsorecyclingiron. It synthesizes
antibodiesinitswhite pul p and removesantibody-coated bacteriad ong with antibody-
coated blood cellsby way of blood and lymph nodecirculation. Thespleenispurple
and gray. Recently, it has been found to contain inits reserve half of the body's
monocyteswithin thered pul p. These monocytes, upon moving to injured tissue
(such astheheart), turninto dendritic cellsand macrophageswhile promoting tissue
hedling. Itisoneof thecentersof activity of thereticuloendothelia system and canbe
consdered analogousto alargelymph node, asitsabsenceleadsto apredisposition
toward certaininfections.

4.2.1. ANATOMY AND FUNCTION
Thespleen, in healthy adult humans, is

Yies — Al approximately 4 centimeters(4.3in) inlength.

White pulp -SGEC /(8 Itusualy weighs 150 grams(5.30z.) andlies

e — beneath the 9" to the 12" thoracic ribs
’ (Fig. 4.26).

» Likethethymus, the spleen possesses
= only efferent lymphatic vessdls.
A * The spleen is part of the lymphatic

system.
Figure 4.26. Spleen « Thegerminal centersare supplied by
arteriolescaled penicilliary radicles.
Function

» Thefunction of thehuman spleenistofilter abnormal RBCs, storesplatelets,
produce tuftsin and properdin (opsins) produces antibodies (IgM) and is site of
phagocytosis.

» During fetal devel opment the spleen producesred blood cells.

» By thefifth month of gestation the spleen nolonger hashematopoietic function
but retainsthe capacity throughout life.

* Red cdllsthat passthrough the spleen undergoa”cleaning” or repair (Table4.2).

Other functionsof the spleen arelessprominent, especialy inthehed thy adullt:

* Production of opsonins, properdin, and tuftsin.

» Creation of red blood cells. While the bone marrow isthe primary site of
hematopoiesisin theadult, the spleen hasimportant hematopoietic functionsup until
thefifth month of gestation. After birth, erythropoietic functions cease, except in
some hematol ogic disorders. Asamajor lymphoid organ and acentra player inthe
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Table 4.1 — Function of the spleen

Area Function [ Composition
e ‘“sinuses” (or “sinusoids”) which are filled with
Red pul Mechanical filtration of red blood cells. blood;
Red pulp Reserve of monocytes. e “splenic cords” of reticular fibers;

“marginal zone” bordering on white pulp.
Composed of nodules, called Malpighian
corpuscles. These are composed of:

White pul Active immune response through “lymphoid follicles” (or “follicles”),

WAte PUIR | moral and cell-mediated pathways. rich in B=lymphocytes;

e “periarteriolar lymphoid sheaths” (PALS),
rich in T-lymphocytes.

reticuloendothelia system, the spleenretainsthe ability to producelymphocytesand,
assuch, remainsahematopoietic organ.

» Storage of red blood cellsand other formed e ements. In horsesroughly 30%
of thered blood cellsare stored there. Thered blood cells can be released when
needed. In humans, it does not act asareservoir of blood cells. It can also store
platel etsin case of an emergency.

* Storage of half the body'smonocytes so that upon injury they can migrateto
theinjured tissue and transform into dendritic cellsand macrophages and so assist
wound hesling.

4.2.2. SPLENIC TRAUMA

The management of splenic traumahas changed considerably inthelast few
decadesespecially infavor of non-operative management (NOM). NOM ranges
from observation and monitoring a oneto angiography/angioembolization with the
amto preservethe spleen anditsfunction, especialy in children. Thesecongderations
were carried out considering theimmunol ogical function of the spleenand thehigh
risk of immunological impairment in splenectomized patients. In contrast with liver
traumaticinjuries, splenicinjuriescan befatal not only at the admission of the patient
tothe Emergency Department, but &l so dueto delayed subcapsular hematomarupture
or pseudoaneurismrupture. Lastly, overwhe ming post-splenectomy infectionsarea
late cause of complications dueto thelack of theimmunological function of the
spleen. For thesereasons, sandardized guiddinesinthemanagement of splenictrauma
arenecessary.

Theexigting classfication of plenictraumaiscong deringtheanatomica lesons
(Table4.2).

TheWorld Society of Emergency Surgery (WSES) position paper suggested
to group splenicinjury into minor, moderate, and severe. Thisclassification hasnot
previousy been clearly defined by theliterature. Frequently low-gradeAAST lesions
(i.e., grades |- 1I) are considered as minor or moderate and treated with NOM.
However, hemodynamically stable patients with high-grade lesions could be
successfully treated non-operatively, especialy exploiting themore advanced tools
for bleeding management. On the other hand, "minor" lesions associated with
hemodynamicinstability often must betreasted with OM. Thisdemonstratesthat the
classfication of goleeninjuriesinto minor and mgor must consider both theanatomic
AAST classification (Table4.2) and the hemodynamic status.
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Table 4.2 — Spleen Trauma Classification
(American Association for Surgery for Trauma- AAST)

Grade Injury description
| Hematoma Subcapsular, < 10% surface area
Laceration Capsular tear, <1 cm parenchymal depth
Hematoma Subcapsular, 10-50% surface area
] Intraparenchymal, <5 cm diameter
Laceration 1-3 cm parenchymal depth not involving a perenchymal vessel
Hematoma Subcapsular, >50% surface area or expanding

Ruptured subcapsular or parenchymal hematoma

fh Intraparenchymal hematoma > 5 cm

Laceration >3 cm parenchymal depth or involving trabecular vessels
v Laceration Laceration of segmental or hilar vessels producing major
devascularization (> 25% of spleen)
Laceration Completely shatters spleen
\" - — - -
Vascular Hilar vascular injury which devascularized spleen

TheWSESclassification divides spleeninjuriesinto three classes:
* Minor (WSESclassl).
* Moderate (WSESclasses || and I11).
* Severe (WSESclass1V).

Physiopathology of injuries

Somemechanismsof injuriesaresmilar between children and adultslikemotor
vehiclecrashesand pedestrian accidents, whileotherslike motorcycle accidents, sport
injuries, gunshot or stab-related injuries, and assaultsare morefrequent in adults.

A few authorscons der anorma hemodynamic satusin adultswhen the patient
does not require fluids or blood to maintain blood pressure, without signs of
hypoperfusion; hemodynamic stability in adultsasacounterpart istheconditionin
which the patient achieveaconstant or an amelioration of blood pressureafter fluids
with ablood pressure> 90 mmHg and heart rate <100 bpm; hemodynamicingtability
inadultsisthe conditioninwhichthe patient hasan admission systolic blood pressure
< 90 mmHg, or > 90 mmHg but requiring bolus infusions/transfusions and/or
vasopressor drugsand/or admission baseexcess (BE) > -5 mmol/l and/or transfusion
requirement of at least 4-6 unitsof packed red blood cellswithinthefirst 24 h. The
9" edition of theAdvanced TraumaL ife Support definition considersas " unstable’
the patient with thefollowing: blood pressure < 90 mmHg and heart rate> 120 bpm,
with evidenceof skinvasocondtriction (cool, clammy, decreased capillary refill), dtered
level of consciousnessand/or shortness of breath. Moreover, transient responder
pati ents (those showing aninitial responseto adequate fluid resuscitation and then
signsof ongoinglossand perfusion deficits) and, morein general, thoseresponding
tothergpy but not amenabl eof sufficient stabilization to beundergonetointerventiona
radiology treatments, areto be cons dered as unstabl e patients. In the management
of severe bleeding, the early evaluation and correction of the trauma-induced
coagul opathy remainsamain cornerstone. Physiologicimpairment isfrequently
associ ated with aggressive resuscitation and the activation and deactivation of severa
procoagul ant and anticoagul ant factorscontributesto theinsurgence of traumarinduced
coagulopathy. The application of massive transfusion protocolsisof paramount
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importance. Theadvanced tail ored evaluation of the patient'scoagulateassetisclearly
demonstrated as fundamental in driving the administration of blood products,
coagulation factors, and drugs.

Clinical featur esdepend on:

» degreeof hypovolaemia;

» presence of associated injuries.

» Clinical featuresrangefrom left upper quadrant painto shock and peritonitis.
» 30to 60% of patients have other assocaited intraperitoneal injuries.

Diagnosis

The choice of diagnostic technique at admission must be based on the
hemodynamic status of the patient.

* |If cardiovascularly unstablerequiresresuscitation and early surgery.
« If cardiovascularly stable consider either ultrasound, CT scan etc.

Extended focused assessment sonography for trauma (E-FAST) and
ultrasonography (US) havereplaced diagnostic peritoneal |avage management of
abdomind traumain present days. Contrast-enhanced USincreasethevisualization
of avariety of splenicinjuriesand complications. Doppler USand contrast-enhanced
USareuseful to eva uate plenic vascul arization andinfollow-up. Contrast tomography
(CT) scanisconsdered thegold standard in traumawith asensitivity and specificity
for splenicinjuriesnear to 96-100%. CT must berapidly available and must be
performed only in hemodynamically stable patientsor inthoseresponding tofluid
resuscitation. However, in some centers, thereisthe possibility to perform afast-
track CT scanthat seemsto permit to expand the criteriafor performing CT scanin
traumapatients. Delayed-phase CT hepsindifferentiating patientswith activebleeding
from thosewith contained vascular injuries. Injury grade on CT scan, extent of free
fluid, andthepresenceof pseudoaneurism do not predict non-operative management
failureor the need of operative management.

Management of splenicinjury

* Overall 20-40% of patientsare suitablefor conservative management.

* Children can often be managed conservatively as they have increased
proportion of low gradeinjuries.

» Multipleinjuries should bemonitored in high dependency unit.

* Require cardiovascular and haematol ogical monitoring.

Non-oper ative management (NOM)

Blunt and penetrating trauma:

Pati ents with hemodynamic stability and absence of other abdominal organ
injuriesrequiring surgery should undergo aninitial attempt of NOM irrespective of
injury grade.

NOM of moderate or severe spleeninjuries should be considered only inan
environment that provides capability for patient intensive monitoring, angiography/
angioembolization (AG/AE), animmediately avail able operating room andimmediate
accessto blood and blood product or dternatively in presenceof arapid centralization
systemand only in patientswith stable or stabilized hemodynamic and absence of
other interna injuriesrequiring surgery.
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NOM in splenicinjuriesis contraindicated in the setting of unresponsive
hemodynamicinstability or other indicatesfor |gparotomy (peritonitis, hollow organ
injuries, bowel evisceration, impa ement).

In patientsbeing consdered for NOM, CT scanwithintravenouscontrast should
be performed to definetheanatomic spleeninjury and identify associated injuries.

AG/AE may be considered thefirst-
lineinterventionin patientswith hemodynamic
stability and arterial blush on CT scan
= irrespectivefrominjury grade.

- Blunt trauma: NOM isconsgderedthe
gold standard for thetreatment of patientswith
blunt splenictraumawhoarehemodynamically
b stable after an initial resuscitation, in the
absenceof peritonitisand associated injuries
requiringlaparotomy.
_ Penetratingtrauma: lgparotomy isthe
Figure 4.27. Splenectomy — o4y ndierdlin penetrating abdominal trauma.
posttraumatic spleen (arrow) Surgical management can involve either

splenectomy or splenicrepair (Fig. 4.27).
4.2.3.SPLENOMEGALY

Enlargement of the spleen isknown as splenomegaly. It may be caused by
sicklecdl anemia, sarcoidosis, maaria, bacterial endocarditis, leukemia, pernicious
anaemia, Gaucher's disease, leishmaniasis, Hodgkin's disease, Banti's disease,
hereditary spherocytosis, cysts, glandular fever (mononucleosisor 'Mono' caused
by the Epstein-Barr Virus), and tumors. Primary tumors of the spleen include
hemangiomasand hemangi osarcomas. Marked splenomegay may resultinthespleen
occupying alarge portion of theleft side of theabdomen. The spleenisthelargest
collection of lymphoid tissuein the body.

Splenomegaly canresult fromantigenic stimulation (e.g., infection), obstruction
of blood flow (e.g., porta vein obstruction), underlying functiona abnormdity (e.g.,
hemolyticanemia), or infiltration (e.g., leukemiaor storage disease, such asGauche's
disease). Basic work-up for acute splenomegaly includes acompl ete blood count
withdifferential, platelet count, and reticul ocyte and atypical lymphocyte countsto
exclude hemolytic anemia and leukemia. pmm———
Assessment of IgM antibodiestovira capsid &
antigen (arising titer) isindicated to confirm
Epstein-Barr virusor cytomegalovirus. Other i
infections should be excluded if thesetests |
arenegative. .

Splenomegaly (Fig. 4.28) may lead to
hypersplenism (pancytopeniaascellsbecome
trapped in an overactive spleen and are &
destroyed). So anemia, infection, or
hemorrhagemay result.

Figure 4.28. Splenomegaly
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4.2.4.HYPERSPLENISM

Hypersplenismisatype of disorder which causesthe spleento rapidly and
prematurely destroy blood cdlls.

Causesand symptoms

Hypersplenismmay becausad by avariety of disorders. Sometimes, itisbrought
on by aproblemwithinthespleenitsdlf andisreferred toasprimary hyper splenism.
Secondary hyper splenism resultsfrom another disease such aschronic malaria,
rheumatoid arthritis, tuberculosis, or polycythemiavera, ablood disorder.

Symptomsof hypersplenismincludeeasy bruising, easy contracting of bacteria
diseases, fever, weakness, heart pal pitations, and ul cerations of the mouth, legsand
feet. Individualsmay also bleed unexpectedly and heavily from the nose or other
mucous membranes, and from the gastrointestinal or urinary tracts. Most patients
will devel op an enlarged spleen, anemia, leukopenia, or abnormally low whiteblood
cell counts, or thrombocytopenia, adeficiency of circulating plateletsin theblood.
Other symptomsmay be presentsthat reflect the underlying disesse that has caused
hypersplenism.

Anenlarged spleenisoneof the symptomsof Maaria, Cirrhosisof theliver,
leukemia, lymphoma, Hodgkin'sdisease, polycythemia, etc. Spleen enlargeswhen
called onto remove massive numbersof red blood cells, defectivecells, or bacteria
fromcirculation. Splenomegay occursin about 10% of systemiclupuserythematosus
patients. Sometimes, itiscaused by recent vira infection, such asmononucleoss.

SUmmary

* Referstoavariety of ill effectsresulting fromincreased splenic function that
may beimproved by splenectomy.
* Thecriteriafor diagnosisincluded:
» Anemia, leukopenia, thrombocytopeniaor acombination of thethree.
» Compensatory bone marrow hyperplasia
» Splenomegaly.
* Hypersplenism can be categorized as primary or secondary.

BANTI'SSYNDROME

Banti's syndrome (also known as Banti's disease) is a chronic congestive
enlargement of the spleen resulting in premature destruction of thered blood cellsby
the spleen. However, theterm Banti's syndromeisaterm that was used in the past
(butisn't any longer) to describe patientswith splenomegaly, hypersplenismand porta
hypertens onwithout cirrhosisand without occlusion of theportal venoussystem. It
isnamed for Guido Banti (1882).

Pathogenesis

Thebasic pathol ogy issomekind of obstructive pathology inthe porta , hepatic
or splenicveinthat causes obstruction of venous blood flow from the spleen towards
the heart. The cause of such obstruction may be abnormalities present at birth
(congenital) of certain veins, blood clots, or variousunderlying disorders causing
inflammation and obstruction of veins (vascular obstruction) of theliver.
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Clinical presentation

Enlargement of spleen, astites, jaundice, and theresult of destruction of various
blood cdllsby spleen—anemia, leukopenia, thrombocytopenia, gastrointestinal tract
bleeding —may congtitute the presenting symptoms.

GAUCHER'SDISEASE

Gaucher's disease is a genetic disease in which afatty substance (lipid)
accumulatesin cellsand certain organs. Gaucher's diseaseisthe most common of
thelysosomal storagediseases. Itiscaused by ahereditary deficiency of theenzyme
glucocerebrosidase (also known asacid -glucosidase). Theenzymeactson afatty
substance glucocerebroside (al so known asglucosylceramide). When theenzymeis
defective, the substance accumul ates, particularly in cells of themononuclear cell
lineage. Fatty materia can collect inthespleen, liver, kidneys, lungs, brain and bone
Mmarrow.

Symptomsmay include enlarged spleen and liver, liver malfunction, skeletal
disordersand bonelesionsthat may be painful, severe neurol ogic complications,
swelling of lymph nodes and (occasionally) adjacent joints, distended abdomen, a
brownishtint totheskin, anemia, low blood platel etsand yellow faity depositsonthe
whiteof theeye (sclera). Personsaffected most serioudy may a so bemoresusceptible
toinfection.

Thediseaseiscausad by arecessvemutationin agenelocated on chromosome
1 and affectsboth malesand fema es. About 1 in 100 peopleinthe United Statesare
carriersof the most common type of Gaucher disease, whilethecarrier rateamong
Ashkenazi Jewsis8.9% whilethebirthincidenceis1in450.

Thediseaseisnamed after the French doctor Philippe Gaucher, who originally
describeditin 1882.

Classification

Gaucher'sdisease hasthree common clinical subtypes.

* Typel (or non-neuropathic type) isthe most common form of thedisease,
occurringingpproximately 1in50,000livebirths. It occursmost often among persons
of Ashkenazi Jewish heritage. Symptomsmay beginearly inlifeor inadulthood and
includeenlarged liver and grossly enlarged spleen (together hepatosplenomegaly);
the spleen can rupture and cause additional complications. Skeletal weaknessand
bone disease may be extensive. Spleen enlargement and bone marrow replacement
cause anemia, thrombocytopenia and leukopenia. The brain is not affected
pathol ogically, but theremay belung and, rardly, kidney impairment. Patientsinthis
group usualy bruiseeasly (duetolow levelsof platel ets) and experiencefatiguedue
tolow numbersof red blood cells. Depending on disease onset and severity, type 1
patientsmay livewd | into adulthood. Many patientshaveamild form of thedisease
or may not show any symptoms.

* Typell (or acuteinfantile neuropathic Gaucher's disease) typically begins
within 6 monthsof birth and hasan incidencerate of approximately 1in100,000live
births. Symptomsinclude an enlarged liver and spleen, extensive and progressive
brain damage, eye movement disorders, spasticity, seizures, limbrigidity, and apoor
ability to suck and swallow. Affected children usually dieby age 2.
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* Typelll (the chronic neuropathicform) can begin at any timein childhood or
even in adulthood, and occurs in approximately 1 in 100,000 live births. It is
characterized by dlowly progressive but milder neurol ogic symptoms compared to
theacuteor type 2 version. Mgor symptomsincludean enlarged spleen and/or liver,
seizures, poor coordination, skeletal irregularities, eye movement disorders, blood
disordersincluding anemiaand respiratory problems. Patients often liveinto their
early teen yearsand adulthood.

Signsand symptoms

» Painlesshepatomegaly and splenomegaly; the size of the spleen can be 1500
3000 ml, asopposed to the normal size of 50-200 m.

* Hypersplenism: therapid and premature destruction of blood cells, leading to
anemia, neutropeniaand thrombocytopenia(with anincreased risk of infection and
bleeding).

» Cirrhosisof theliver israre.

* Neurologica symptomsoccur only in sometypesof Gaucher's.

» Typell: seriousconvulsions, hypertonia, mental retardation, apnea.
» Typelll: muscletwitchesknown asmyocl onus, convulsons, dementia, ocular
muscleapraxia.

* Osteoporosis: 75% devel op vis ble bony abnormditiesdueto the accumul ated
glucosylceramide. A deformity of thedistal femur inthe shape of an Erlenmeyer flask
iscommonly described (aseptic necrosisof thefemur joint).

* Yellowish-brown skin pigmentation.

Genetics

Thethreetypes of Gaucher'sdisease areinherited in an autosomal recessive
fashion. Both parents must be carriersin order for achild to be affected. If both
parentsarecarriers, thereisaoneinfour, or 25%, chance with each pregnancy for
an affected child. Each type hasbeen linked to particular mutations. Inall, thereare
about 80 known mutations, grouped into threemain types:

» Type | (N370S homozygote), the most common, also called the "non-
neuropathic” typeoccursmainly in Ashkenazi Jews, at 100 timesthe occurrencein
the general populace. The median age at diagnosisis 28 years of age, and life
expectancy ismildly decreased. Thereareno neurological symptoms.

* Typell (1 or 2 alelesL444P) ischaracterized by neurological problemsin
gmall children. Theenzymeishardly released into thelysosomes. Prognosisisdismd:
most diebeforereaching thethird birthday.

*Type Ill (also 1-2 copies of L444P, possibly delayed by protective
polymorphisms) occursin Swedish patientsfrom the Norrbotten region. Thisgroup
devel opsthe disease somewhat | ater, but most die beforetheir 30" birthday.

Diagnosis

A definitive diagnosisis made with genetic testing. Asthere are numerous
different mutations, sequencing of the beta-glucos dase geneis sometimes necessary
to confirmthediagnosis. Prenata diagnosisisavailable, andisuseful whenthereisa
known geneticrisk factor.
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A diagnosiscan aso beimplied by biochemical abnormalitiessuch ashigh
akaline phosphatase, angiotensin-converting enzyme (A CE) and immunoglobulin
leves, or by cell analysisshowing " crinkled paper” cytoplasm and glycolipid-laden
macrophages.

Some lysosomal enzymes are elevated, including tartrate-resistant acid
phosphatase, hexosaminidase, and ahuman chitinase, chitotriosidase. Thislatter
enzyme has proved to be very useful for monitoring Gaucher's disease activity in
responseto treatment, and may reflect the severity of thedisease.

Treatment

For type 1 and most type 3 patients, enzyme replacement treatment with
intravenousrecombinant glucocerebros dase (imiglucerase) can dramétically decrease
liver and spleen Size, reduce skeletal abnormalities, and reverse other manifestations.

Successful bone marrow transplantation cures the non-neurological
manifestationsof thedisease, becauseit introducesamonocyte popul ationwith active
beta-glucosidase. However, this procedure carriessignificant risk and israrely
performedin Gaucher patients. Surgery to removethe spleen (splenectomy) may be
required onrare occasionsif the patient isanemic or when the enlarged organ affects
the patients comfort. Blood transfusion may benefit some anemic patients. Other
patientsmay requirejoint replacement surgery toimprovemobility and quality of life.
Other treatment optionsincludeantibioticsfor infections, antiepilepticsfor seizures,
bisphosphonatesfor bonelesions, and liver transplants. Substrate reduction therapy
may prove to be effective in stopping Type 2, asit can cross through the blood
barrier into the brain. Thereiscurrently no effectivetreatment for the severebrain
damagethat may occur in patientswith types2 and 3 Gaucher disease. Genetherapy
may beafuture step.

4.25.HYPOSPLENISM ANDASPLENIA

* Isapotentialy lethal syndrome characterized by diminished splenicfunction.
* The patient peripheral blood smearsappear asif they areasplenic.

» Hyposplenism can occur in the presence of abnormal sized or enlarged spleen.
* Thedanger of hyposplenismistherisk of developing potentialy lethal sepsis.
» Sicklecdll anemiaisthe most common disease associ ated with hyposplenism.

Aspleniaisthe absence of normal spleen function. It predisposesto some
septicaemiainfections. Therefore, vaccination and antibiotic measuresareessential
insuch cases. Therearemultiple causes:

 Some peoplecongenitally completely lack aspleen, athough thisisrare.

» Sickle-cell disease can cause afunctional asplenia(or autosplenectomy) by
causnginfarctionsof the spleen during repesated sickle-cell crises.

* It may beremoved surgically (known asasplenectomy), but thisisrarely
performed, asit carriesahighrisk of infection and other adverse effects. Indications
includefollowing abdomind injurieswith rupture and hemorrhage of thespleen, orin
the treatment of certain blood diseases (Idiopathic thrombocytopenic purpura,
hereditary spherocytosis, etc.), certain formsof lymphomaor for theremoval of
splenictumorsor cysts.
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4.2.6.ANEMIA

* Hemolytic anemia results from an increase in the rate of red blood cell
destruction.
» Many hemolytic anemiashaveahereditary bass:
» congenital hemolytic anemiashavedefectsinthecel membrane, cdll Sructure
or problemswith hemoglobin structure or synthesis (G-6-PD);
» acquired hemolytic anemiashavefactorsattached totheoutsde cell Sructure.
SickleCell Anemia
Symptoms
* Severeabdominal pain.
* Signsof peritoned irritation.
Chronicfeatures
* Retarded growth and devel opment, bone and joint problems, cardiovascular,
pulmonary, hepatobiliary, genitourinary, and neurol ogic manifestations, hematuria,
prigpism and ul cerationsover thedistal portionsof thelegs.
» Theincidenceof pigmented gallstonesincreaseswith age.
Diagnosis
» Characteristic sickle cellson blood smear.
» Hemoglobin electrophoress.
Treatment
» Palliative-directed towards minimizing complicationsof the disease.
» Many patientsdieduring childnood frominfections, rend fallureand heart fallure.
Thalassemia
* These hereditary hemolytic anemias result from a defect in hemoglobin
gynthesis.
* Betathalassemiaisthemost common type.
* Hemoglobin electrophoresis in thalassemia major reveals a absence of
hemoglobinA and anincreasein hemoglobin F.
* Treatment includestransfusions, iron chel ation and splenectomy.
AutoimmuneHemolyticAnemia
» | san acquired hemolytic anemiaresulting from antibodiesthat are produced
by thebody against itsownred célls.
* Pati entshave hemolysiswith anemia, reticulocytos's, shortened erythrocyte
lifespan, fluctuating jaundiceand splenomegaly.
» The distinguishing featureis apositive direct Coombstest-thisidentifies
antibodieson thered cell surface.
» Drugscan be associated or related to thisanemia
» Penicillin, cephal othin, streptomycin, methyldopa, quinidine, aspirin,
phenacetin and severd sulfonamides.
» Pallor and splenomegaly arethemain physica findings.
» Treetment i sdirected towardsthe hemolytic anemiaand any underlying disease.
Treatment
Blood transfusion, steroidsand splenectomy are often used.
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IDIOPATHIC THROMBOCYTOPENIC PURPURA (ITP) —
WERLHOF'SDISEASE

Werlhof's disease— purpuraassociated with areductionin circul ating blood
platel etswhich can result from avariety of factors. Thrompocytopeniaresultsfrom
immune destruction of platelets. Thefeaturesof ITPisshowninthe Table4.3.

Table 4.3 — Idiopathic Thrombocytopenic Purpura

Features Acute ITP Chronic ITP
Peak age 2—6 years 20-40 years
Sex predilection none F>M(3:1)
Hx of recent infection Common rare

( Often viral(

Onset of bleed abrupt insidious
Platelet count <20 10 °/L 30-80 10 °/L
Duration Usually weeks months to years
Spontanous remission 80% or more uncommon

Acutel TP

Thisformof ITPlastsfor lessthan six monthsand typically affectschildren,
most commonly those between the agesof 2 and 6. It usually appearsshortly after a
viral infection. Most children with acute I TP recover without treatment, and their
platelet countseventualy riseto normal levels. However, 7 percent to 28 percent of
peoplewith acute TPgo onto develop chronic TP,

Chronic (adult—type) ITP

» Most common cause of isolated thrombocytopenia
» diagnosisof exclusion;

« |diopathic but may occur with autoimmunedisorderse.g: SLE, thyroid disease,
chronic lymphocytic leukemia, HIV or the same drugs that cause autoimmune
hemolyticanemia

Pathophysiology

* |gG autoantibody.

* Spleen:

» Site of antibody production & platel et destruction.

 Usudly not palpable (enlarged in 10%).

Clinical presentation

* Insdiousonset.

» May beseen after mildviral illnessor after immunization.

» Mucosal or skin bleeding.

» Petechiaand easy bruising.

* Hematuria.

* Méelena

* Epistaxis.

 Femalewith menorrhea.
Laboratory results
» Peripheral blood film: | platelet, largeplatelets.
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» Bonemarrow: plentiful megakaryocytescritica test to rule out other causesof
thrombocytopenia.
* Anti-platel et antibodiespresent in most.
« T bleedingtime.
* PTand PTT normal.
M anagement
* Conservativeif mild:
» steroids;
» Splenectomy if steroidsfail has60 % curerate.
* 1V gammaglobulinif steroidsand splenectomy fail or rgpid responseisrequired.
» Others: prednisolone, platel ets, plasmaexchange, danazol.
Prognosis
* Fluctuating course.
* Overdl reatively benign, mortality 1-2 %.
» Mg or concerniscerebral hemorrhage at platel ets count < 5x10°/L.

4.2.7.CYSTSAND TUMORSOF THE SPLEEN

* Thedifferentia diagnosisof splenomegaly should include splenic massesand
primary tumors (these conditionsare rare however they must be considered).
» Cydticlesionscompriseparasitic and nonparasitic cysts:
» parasitic cystsare due almost exclusively to echinococcal disease (rare
disease);
» nonparasitic cystsare classified asprimary (true) which have an epithelial
lining or pseudocysts (more common).
» Symptomsof splenic cystsare vagueand are caused primarily by masseffect
(compression of adjacent viscera).
Diagnosis
» Ultrasound (Fig. 4.29).
* CT scan (Fig. 4.30).
* Laparoscopy.

Figure. 4.29. Ultrasound: Figure. 4.30. CT: cyst of the spleen
cyst of the spleen (arrow) (arrow)
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Selected and treatment
» Selected nonparasitic cyst may be managed by aspiration.
* Splenectomy should be performedfor dl large cyst and thosewith an uncertain
diagnoss
» Malignant and benign primary tumorsof thespleen arerare.
» Most primary maignant tumorsareangiosarcomas.

4.2.8. SPLENIC INFARCTION

In medicine, splenicinfarctionisaconditioninwhich oxygen supply to the
spleenisinterrupted, leading to partial or completeinfarction (tissue death dueto
oxygen shortage) intheorgan.

Splenicinfarction occurswhen the splenic artery or one of itsbranchesare
occluded, for example by ablood clot. Althoughit can occur asymptomatically, the
typica symptomisseverepainintheleft upper quadrant of the abdomen, sometimes
radiating to theleft shoulder. Fever and chillsdevelop in some cases. It hasto be
differentiated from other causes of acute abdomen.

Anabdominal USand CT scanisthe
most commonly used modality to confirmthe
diagnos's, dthough abdomind ultrasound can
aso contribute (Fig. 4.31).

Thereisno specific trestment, except
treating theunderlying disorder and providing
adequate pain relief. Splenectomy isonly
required if complications ensue.
Complications include a ruptured spleen,
hemorrhage, splenic abscess (for example, if
the underlying cause is endocarditis) or
pseudocyst formation. Splenectomy may be

Figure 4.31. CT scan:
two large splenic infarcts,

as demonstrated on an abdominal :
CT scan (white arrows) warranted for persistent pseudocystsdueto

thehighrisk of subsequent rupture.

Causes

Severd factorsmay increasethetendency for clot formation, such asspecific
infections (such asinfectiousmononucleoss, cytomega ovirusinfection, malariaor
babesiosis), inherited clotting disorders (thrombophilia, such asFactor V Leiden,
antiphospholipid syndrome), malignancy (such as pancreetic cancer) or metastass,
or acombination of thesefactors.

In someconditions, blood clotsformin one part of thecirculatory systemand
then didodge and travel to another part of the body, which could includethe spleen.
These emboligenic disorders include atria fibrillation, patent foramen ovale,
endocarditisor cholesterol embolism.

Splenic infarction is also more common in hematological disorderswith
associ ated splenomegaly, such asthe myel oproliferative disorders. Other causes of
splenomegaly (for example, Gaucher's disease or hemogl obinopathies) can aso
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predisposetoinfarction. Splenicinfarction can asoresult fromasicklecdll crisisin
patientswith sickle cell anemia. Both splenomegaly and atendency towards clot
formationfeatureinthiscondition. Insicklecell disease, repeated splenicinfarctions
lead to anon-function spleen (autosplenectomy).

Any factor that directly compromisesthe splenic artery can causeinfarction.
Examplesinclude abdominal traumas, aortic dissection, torson of the splenic artery
(for example, inwandering spleen) or external compression ontheartery by atumor.
It can al so be acomplication of vascular procedures.

Splenicinfarction can bedueto vasculitisor diffuseintravascul ar coagulation.
Variousother conditionshave been associated with splenicinfarctionin casereporters,
for example Wegener'sgranulomatosis or treatment with drugsthat predisposeto
vasospasm or thrombosis, like vasoconstrictors used to treat esophageal varices,
sumatriptan or bevacizumab.

Splenicinfarction can beinduced for thetreatment of such conditionsasportal
hypertension or splenic injury. It can also be used prior to splenectomy for the
prevention of blood loss,

Treatment

Splenectomy (open or |aparoscopic) isperformedinall complicationswitha
glenicinfarction.

4.2.9. SPLENICABSCESSES

Abscesses of the spleen have been reported periodically since thetime of
Hippocrates. He postul ated that 1 of 3 courseswasfollowed by apatient with a
splenic abscess: 1) the patient might die; 2) the abscessmight heal; or 3) the abscess
might become chronic and the patient may livewith thedisease (Fig. 4.32, 4.33).

Splenic abscessisarare entity, with areported frequency of 0.05-0.7%. Its
reported mortdity rateistill high, upto 47%, and can potentialy reach 100% among

Figure 4.33. Resected spleen
Figure 4.32. Splenic abscess (same as in the above image) with
(arrows) abscesses cgused by pneu_mococcal
bacteremia. Note the discrete
abscesses adjacent to normal
parenchyma
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patients who do not receive antibiotic treatment. Appropriate management can
decreasethe mortality tolessthan 10%.Thetimely and widespread use of imaging
methods (e.g., computed tomography scanning, ultrasonography) facilitatesearly
diagnosi sand guidestrestment, thusimproving theprognosis.
Etiology
Splenicabscesseshavediverseetiologies. Themost commonishematogenous
gpread originating fromaninfectivefocuse sewherein thebody. I nfectiveendocarditis,
acondition associated with systemic embolization in 22-50% of cases, hasa10—
20% incidenceof associated splenic abscess. Other infective sourcesincludetyphoid,
paratyphoid, malaria, urinary tract infection, pneumonias, osteomyelitis, otitis,
mastoiditis, and pelvicinfections. Pancrestic, other retroperitoneal, and subphrenic
abscesses aswell asdiverticulitis, may contiguoudy involvethespleen. Splenictrauma
isanother well-recognized etiol ogic factor. Splenicinfarction resulting from systemic
disorders, such ashemoglobinopathies (especially sickle cell disease), leukemia,
polycythemia, or vasculitis, can becomeinfected and evolveinto splenic abscesses.
Alcohoalics, diabetics, and patientswho areimmunosuppressed areamong the
most susceptibleto splenic abscesses.
Microbiology:
* Aerobes (inmost published cases).
» Gram-positive cocci — Streptococcus, Staphylococcus, Enterococcus
(predominant in most reports).
» Gram-negative bacilli — Escherichiacoli, Klebsiellapneumoniag, Proteus,
Pseudomonas species, Salmonellaspecies(occas onaly predominant).
* Anaerobes— Peptostreptococcus, Bacteroides, Fusobacterium, Clostridium,
Propionibacterium acnes.
* Polymicrobial (upto 50% of cases).
* Fungal —Candida.
 Unusual flora — Burkholderia pseudomallei (occasionally reported in
melioidosis), actinomycotic and mycobacterial abscesses, most typically seenin
Immunosuppressed patients.
Pathophysiology
Hematogenousembolization to apreviousy normal spleen - typical examples
include patientswith septic endocarditiswho haveantibiotics of thelatest generation
and patientsundergoing chemotherapy who develop fungemia, resultinginasplenic
abscess. Typicdly, patientsinthiscategory either areimmunosuppressed or havean
overwhelming bacteremia. Thisgroup of patientsisexpected to expand and include
anal ogousgroupsfrom thedomains of transplantation and HIVV/AIDS.
Hematogenousspreadinthepresenceof previoudy dtered splenic architecture—
thisgroupincludespatientswith snglesplenicinfarcts(fromtrauma) or multiplesplenic
infarcts(fromsicklecdl| diseaseor vastulitis). Bacteremiafromanintercurrent infection
(e.g., pneumonia, cholecydtitis, central linesepsis) can colonizeasplenic avascular
areaand form an abscess. Contiguous spread —thisincludesdirect involvement from
apancreatic abscess, gastric or colonic perforations, or subphrenic abscesses.
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History

Thesgnsand symptomsof splenic abscesshave been well described but are
not very specific. Therefore, splenic abscessremainsasubstantid diagnostic challenge.
Theclasscd triad of fever, |eft upper quadrant pain, and splenomegaly isseeninonly
about onethird of patients.

The symptoms of splenic abscess can acute, subacute, or chronic. Deep-
seated, small abscesses can be painless and accompanied by septic symptoms.

* Fever (>90%) can be moderate, continuous, intermittent, or even absent.

» Abdomind pain (>60%) typically occurssuddenly, with apunctum maximum
intheleft hypochondrium (>39%). Remember that painusudly sgnifiesperisplenitis.

* Involvement of the diaphragmatic pleuracan cause shoulder pain.

* Pleuritic chest pain around thel eft lung base (>15%) isaggravated by coughing
or forced expiration.

* General malaise and other constitutional and dyspeptic symptoms can be
included, all of which canaso be seeninavariety of other septic conditions.

Physical examination

* Abdominal tenderness (>50%) may or may not be accompanied by muscle
guarding intheleft upper quadrant. Theremay be edemacof the soft tissuesoverlying
the spleen. Costovertebral tenderness may also be noted.

* Splenomegaly (<50%) islessfrequently observed, probably because of early
diagnosisresulting from the widespread use of imaging methods.

» Chest findings are nonspecific and reportedly include dulIness at theleft lung
base (>30%), left basilar rales (>21%), or elevation of the left hemidiaphragm
(>15%).

Diagnosis

» Ultrasound.

* CT scan.

* Laparoscopy.

Treatment

Early supportive care and parenteral broad-spectrum antibiotics are of
paramount importance whilefurther diagnostic and therapeutic arrangementsare
made. Antibiotic coverage should target the presumed bacteria strains. Thepublished
literature suggeststhat most patientsin thiscategory have contiguousinfectionsinthe
abdomen; the mortality in thisgroup has been reported to be approximately 50%.

Besides the more common organisms isolated from splenic abscesses,
mycobacteria, Candida, and Aspergillusshould a so be considered; these organisms
account for asmall but significant number of splenic abscessesin patientswho are
immunocompromised. Fungal abscesses areknown to respond morefavorably to
antifungal treatment, becausethey result more often from adisseminated infection.

Invasivetreatment of plenic abscessincludesthefollowing threeoptions:

* Percutaneousdrainage.

* Open or |aparoscopic splenectomy.

» Opendrainage.
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Percutaneous drainage

Percutaneous drainage is indicated for easily accessible uniloculated or
bilocul ated abscesses and also for surgical patientsat very high risk who cannot
tolerate general anesthesiaor surgery. The procedureincludesarisk of iatrogenic
injury of the spleen, colon (splenicflexure), ssomach, |eft kidney, and diaphragm.

Calcified wallsof the abscess, the presence of other intra-abdominal cysts
with intraluminal daughter cysts, and an origin from endemic areas (e.g., the
Mediterranean basin, Eastern Europe) should raise asuspicion for Echinococcus
granulosus. Percutaneous drainage of such suppurative cystsincreasestherisk of
hydatid seeding and anaphylaxisandistherefore contraindicated.

Other iatrogenic complicationsresulting from percutaneous drainageinclude
hemorrhage, pleural empyema, pneumothorax, and entericfistula.

Folenectomy

Splenectomy has long been considered the standard treatment of splenic
abscess. Depending on the patient popul ation, open splenectomy hasamortality of
0-17% and amorbidity of 28-43%. The procedureremovesthe septic sourceand
thediseased organ. The surgeon can expl ore and manage coexisting septic collections.

L aparoscopi ¢ splenectomy issafe and effectivein selected patients.

Opendrainage

Open drainageis used when the abscess cannot be drained percutaneousdly.
Depending on thelocation of the abscess, one of thefollowing three accessroutes
can beemployed:

Trangpleurd: thisusudly requiresresection of the 12 ribinthe posterior axillary
lineand drainage of the abscessthrough the diaphragm.

Abdominal extraperitoneal: this accesses the abscess through the lateral
abdomina wall and between the peritoneum and theflat abdominal muscles.

Retroperitoneal: thisisused when the abscess extendsto theflank.

4.2.10. TROPICAL SPLENOMEGALY SYNDROME

After excluding known causes of splenomegaly, tropical splenomegaly
syndrome was defined as a separate entity. This condition was later defined as
hyperreactivemadaria syndrome(HMS) using clear diagnogtic criteria. Overdl, HMS
ismorecommoninfemaleindividuals, especially lactating mothers, thaninmale
individuas, withafemae-to-maleratio of 2:1. HM Sismost commoninyoung and
middle-aged adults, although the process probably commences during childhood.
HMS israre in children younger than 8 years but was reported in a 3-year-old
patient. These observations support thetheory that chronic antigenic stimulationisan
important factor inthedevelopment of HMS.

HM Sisrestricted to native residents of and visitorsto themalariabelt which
roughly encompasses equatorial regionsof SouthAmerica, Africa theMiddieEadt,
SouthAsia, and Southeast Asia(Fig. 4.34).

HM Shasbeen reportedinthefollowing countries: Algiers, Congo, Madagascar,
Ivory Coast, Sudan, New Guinea, Nigeria, India, Philippines, Brazil, China, Uganda,
Yemen, Bangladesh, Ethiopia, Hong Kong, Ghana, Somalia, Zambia, Chile.
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Accurate assessment of theincidence
of HM Sisdifficult because many conditions
that causesplenomegay areprevaentinaress
wheremaariaisendemic. These conditions
include hemoglobinopathies, lymphoreticular
disorders, schistosomiasis, hepatic cirrhosis,
leishmaniasis, typhoid, and tuberculosis.

Theincidenceof massvesplenomegay
isestimatedtobe 1-2%inrura Nigeria, and
HMS accounts for 4-45% of massive
splenomegaly casesinAfrica. Theincidence
of HM Sishighest among the people of the
Upper Watut Valley in Papua New Guinea,
wheretherateisestimated to be 80%.

Pathophysiology

HM Sisprevaent in nativeresidentsof
regionswheremdariaisendemicandvistors
tothoseregions. PatientswithHM Shavehigh
levelsof antibody for Plasmodiumfal ciparum,
Plasmodium vivax, or Plasmodium ovale. Ei ' : ,

. igure 4.34. Young patient

Genetic factors, pregnancy, and with hepatomegaly

ma nutrition may play aroleintheetiology of and massive splenomegaly
HMS. Relative protection against HMSis

observedin patientswithsicklecdl trait, asitiswithmaaria. Inexperimental models,
animasdeveloped asmilar syndromeafter malaria infection.

Although the exact mechanismisuncertain, evidence suggeststhat exposure
tomalariaelicitsexaggerated stimulation of polyclonal B lymphocytes, leading to
excessiveand partialy uncontrolled production of immunoglobulinM (IgM) asthe
initiating event. IgM ispolyclona andisnot specificfor any particular malarial species.

Defective immunoregulatory control of B lymphocytes by suppressor or
cytotoxic T lymphocytescausestheincressein B lymphocytes, dthoughthemechaniam
by whichmdaria parastemiadrivesthesechangesisunclear. T-cdll infiltration of the
hepatic and spleni ¢ sinusoi ds accompaniesthis process. Serum cryoglobulinand
autoantibody levelsincrease, asdoesthe presence of high molecular weightimmune
complexes. Theresultisanemia, deposition of largeimmune complexesin Kupffer
cells in the liver and spleen, reticuloendothelial cell hyperplasia, and
hepatosplenomegaly.

Antimalarial treatment is effectivein decreasing the size of the spleen, but
premature discontinuation of treatment may lead to rel apse.

History

» Themaost common presenting symptomsof hyperreactivemalarial syndrome
(HMS), or tropica splenomegaly syndrome, are chronic abdominal swelling (64%)
and pain (52%).
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 Abdomina swelling may wax and wane.

* Almost al patients (97%) report weight | oss.

» Many patientsdo not have any symptomsand are capable of normal daily
activity.

* Rarely, patientshaveintermittent fever. Persistent, severefeversshouldraise
thepossibility of an aternativediagnosis.

* Some patients present with acute abdominal pain.

» Patientsphysiologically adapt well to the chronic evolution of anemiaand are
symptomatic only whenanemiaissevere.

» Weakness and loss of energy may reflect the degree of anemia.

* Nonspecific symptomsinclude cough, dyspnea, epistaxis, and headache.

* Pressure on the abdominal contentsmay lead to herniasand leg swelling.

* A higiory of chronic splenicenlargement differentistesHM Sfromsmplemdaria
plenomegaly.

* Bleeding complications are uncommon because thrombocytopeniaisusudly
not severe.

* Susceptibility toinfections, especidly skinand respiratory infections, isdightly
increased.

* Pregnant women are susceptibl e to episodes of massive Coombs-negative
hemolysis, which are usualy preceded by febrile episodes, thebasisfor hemolysis
remansuncertain.

Physical

* Thehdlmark of HM Sissplenomegaly, whichisusualy moderateto massive.

» Most spleensare not tender (63%).

* The spleen hasasmooth surface (99%), soft consistency (91%), and sharp
border (93%). Theenlarged spleen may be seen to protrude against the abdominal
wal.

* A splenic bruit may beaudible.

* Despitethe size of the spleen, splenicruptureisrare.

* Palloriscommon.

* Patientsareusually afebrileat presentation.

* In general, tachycardiais absent. If tachycardiais present, it indicates a
concurrent complication.

» Dilatation of theveins, cardiomegaly, low blood pressure, and flow murmurs
reflect hypervolemia

* Lymphadenopathy isabsent.

» The patient may be mal nourished and jaundiced.

* Ascitesisuncommon.

Treatment

Therapy isbased ontheuseof antimalarial drugs. Insuch patients, according
tothestudy, dimination of theinfection effectively curesthe splenomegay. Thepatients
who continueto be exposed to malaria-endemic regionsrequireintermittent therapy
or possibly lifedlong trestment.
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Themost frequent anti-malarial trestmentsadministered in endemic countries
wereweekly chloroquineor daily proguanil. Other regimenswere chloroquineplus
primaguine, mefloquine, quinine, pyrimethamine, artemether, and sul phadoxine/
pyrimethamine,

The management of HM Sin non-endemic areas has been heterogeneous.
Overall, thedrugsused were: chloroquine, quinine plusclindamycin or doxycycline
or pyrimethamine-sul phadoxine, proguanil, mefloquine, atovaguone-proguanil,
ha ofantrine, and artemisininderivatives.

Spolenectomy inHM Sisgenerdly suggested for patientswith hugesplenomegay
and disabling symptoms, who do not respond to medica trestments. Themost frequent
peri-operative complicationsdescribed weremgjor bleeding and infections. Thelatter
werethe main cause of deathin thefollowing months.

Concluson

Lifelong effectivemaariaprophylaxisor intermittent trestmentsare probably
necessary for thosewho remain exposed to maariatransmission. Chloroquineseems
togtill bepartidly effective, even if P.falciparumres stance hasdevel oped. Possibly
thisregimen actsnot only asan anti-maarial, but also asan immunomodul ating and
immunosuppressant therapy, asit issuggested by theregression of the spleensize
evenin patientswith lymphoproliferative disorders. The choice of thedrug should
congder thelocdl pattern of P. falciparumdrug susceptibility, aswell astheavailability
and cost of thedifferent regimens.

Splenectomy is potentially associated with high mortality, thereforeit should
bestrictly limited to casesthat do not respond to medical treatment.
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Chapter 5
DISEASESOFTHE SMALL AND LARGE INTESTINE

5.1.ANATOMY AND PHYSIOLOGY

Thesmall intestineisaconvol uted tube, extending from thepylorustothecolic
valve, whereit endsinthelargeintestine. It isabout 7 meterslong, and gradually
diminishesin sizefromitscommencement toitstermination. Itiscontainedinthe
central and lower part of the abdominal
cavity, and is surrounded above and at the
sides by the large intestine; a portion of it
extends below the superior aperture of the
pelvisand liesinfront of therectum. Itisin
relation, infront, with the greater omentum
and abdominal parietes, andisconnected to
thevertebra column by afold of peritoneum,
themesentery. Thesmal intestineisdivisble
into three portions: the duodenum, the

Figure 5.1. Anatommy jgunum, and_theil_eurr_l (Fig.5.1). Thewadll
of the small intestine of the small intestine is composed of four
coats: serous, muscular, areolar, and mucous.

The duodenumhasreceived itsnamefrom being about equal inlengthto the
breadth of twelvefingers (25 cm). Itisthe shortest, the widest, and the most fixed
part of the small intestine, and hasno mesentery, being only partially covered by
peritoneum. Its course presentsaremarkabl e curve, somewhat of the shape of an
imperfect circle, sothat itsterminationisnot far removed fromitsstarting-point. The
duodenum divided intofour portions: superior, descending, horizontal, and ascending.

Jegjunumand ileum.Theremainder of the small intestinefrom the end of the
duodenum isnamed jgyunum and ileum; the former term being given to the upper
two-fifthsand thelatter to thelower three-fifths. Thereisno morphological line of
distinction between thetwo, and thedivisionisarbitrary; but at the sametimethe
character of theintestine gradually undergoes achange from the commencement of
thejgiunumto theend of theileum, so that aportion of the bowel taken from these
two Situationswoul d present characteristic and marked differences.

Meckel'sdiverticulum (diverticulumilel). Thisconsists of apouch which
projectsfrom thelower part of theileumin about 2 percent of subjects. Itsaverage
positionisabout 1 meter abovethe colic valve, and itsaveragelength about 5cm. Its
cdiberisgeneraly smilar tothat of theileum, and itsblind extremity may befreeor
may be connected with theabdominal wall or with someother portion of theintestine
by afibrousband. It representstheremainsof the proximal part of thevitellineduct,
theduct of communication between theyolk-sac and the primitive digestivetubein
early fetd life.

Duodenum |

Duodeno-
jejunal flexure

Jejunum
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Vessels and nerves. The jeunum and ileum are supplied by the superior
mesenteric artery, theintestinal branchesof which, having reached the attached border
of thebowe, run between the serousand muscular coats, with frequent inoscul ations
to thefree border, where they a so anastomose with other branchesrunning around
the opposite surface of thegut. From these vessalsnumerous branchesare given off,
which piercethe muscular coat, supplyingit and forming anintricate plexusinthe
submucoustissue. From thisplexus minute vessalspassto theglandsand villi of the
mucous membrane. Theveinshaveasimilar courseand arrangement to the arteries.
Thelymphaticsof thesmall intestine (lacteal s) arearranged in two sets, those of the
mucous membrane and those of the muscular coat. The lymphatics of the villi
commencein these structuresin themanner described above. They formanintricate
plexusinthe mucous and submucoustissue, beingjoined by thelymphaticsfromthe
lymph spacesat the bases of the solitary nodules, and from thispassto larger vessels
at themesenteric border of thegut. Thelymphaticsof themuscular coat are Situated
to agreat extent between thetwo layersof muscular fibers, wherethey formaclose
plexus; throughout their coursethey communicatefredy with thelympheaticsfromthe
mucous membrane, and empty themselvesin the same manner astheseinto the
originsof thelacteal vesselsat the attached border of the gut.

Thenervesof thesmall intestinesarederived from the plexuses of sympathetic
nerves around the superior mesenteric artery. From this source they run to the
mesenteric plexus (Auerbach's plexus) of nervesand gangliasituated between the
circular and longitudinal muscular fibers from which the nervous branches are
distributed to themuscular coats of theintestine. From thisasecondary plexus, the
plexusof the submucosa(Meissner's plexus) isderived, andisformed by branches
which have perforated thecircular muscular fibers. Thisplexusliesinthe submucous
coat of theintestine; it also contains gangliafrom which nervefiberspassto the
muscul arismucosaeand to themucousmembrane. Thenervebundlesof the submucous
plexusarefiner than those of the mesenteric plexus.

PHYSOLOGY

Digestion and Absor ption. The complex process of digestion and eventual
absorption of nutrients, water, € ectrolytes, and minerasisthemainroleof thesmall
intestine. Litersof water and hundreds of grams of food are delivered to the small
intestinedaily; and, with remarkabl e efficiency, nearly al food isabsorbed, except
for indigestible cellulose. The stomach initiatesthe process of digestion with the
breakdown of solidsto particles1 mm or smaller, which arethen delivered to the
duodenum, where pancreetic enzymes, bile, and brush border enzymes continuethe
processof digestion and eventual absorption through thesmall intestinal wall. The
small bowel is primarily responsible for absorption of the dietary components
(carbohydrates, proteins, and fats), aswell asions, vitamins, and water.

Food particlesare propelled through the small bowel by acomplex seriesof
muscular contractions. Peristalsisconsstsof intestina contractionspassing aborally
at arate of 1to 2 cm/sec. The major function of peristalsisisthe movement of
intestind chymethroughtheintestine. Matility patternsinthesmall bowe vary grestly
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between thefed and fasted States. Pacesetter potential s, which arethought to originate
inthe duodenum, initiate aseries of contractionsin thefed state that propel food
throughthe small bowel. During theinterdigestive (fasting) period between medls,
thebowel isregularly swept by cyclical contractionsthat moveaborally along the
intestine every 75to 90 minutes. These contractionsareinitiated by themigrating
myoel ectric complex (MMC), whichisunder thecontrol of both neural and humora
pathways. Extringc nervesto the small bowel arevaga and sympathetic. Thevaga
fibershavetwo functionaly different effects: oneischolinergic and excitatory, and
the other ispeptidergic and probably inhibitory. Sympathetic activity inhibits motor
function, whereas parasympathetic activity stimulatesit. Althoughintestina hormones
areknown to affect small intestinal motility, the one peptide that has been clearly
shownto functioninthisregardismotilin, whichisfound at its peak plasmalevel
during phasel Il (intenseburstsof myoelectrical activitiesresultingin regular, high-
amplitude contractions) of MMCs.

Immune function. During the course of anormal day, weingest anumber of
bacteria, parasites, and viruses. Thelarge surface areas of thesmall bowel mucosa
represent apotential major portal of entry for these pathogens; the small intestine
servesasamajor immunologic barrier in addition toitsimportant rolein digestion
and endocrinefunction. Asaresult of constant antigenic exposure, theintestine
possesses abundant lymphoid cells(i.e., B and T lymphocytes) and myeloid cells
(macrophages, neutrophils, eosinophils, and mast cells). To deal with the constant
barrage of potential toxinsand antigens, the gut hasevolved into ahighly organized
andeffident mechanismfor antigen processing, humord immunity, and cdlular immunity.
Thegut-associated lymphoidtissueislocaized inthreeareas: Peyer patches, lamina
proprialymphoid cells, andintragpithelia lymphocytes.

The gastrointestinal barrier. The gastrointestinal mucosaformsabarrier
between thebody and alumina environment which not only containsnutrients, butis
ladenwith potentially hostile microorganismsand toxins. Thechallengeistoalow
efficient trangport of nutrientsacrosstheepithdiumwhilerigoroudy excluding passage
of harmful moleculesand organismsinto theanimal. Theexclusionary propertiesof
thegastric and intestinal mucosaarereferred to asthe " gastrointestina barrier”.

Itisclear that anumber of primary gastrointestinal diseases|ead to disruption
of themucosd barrier, allowing escal ation to systemic disease. Itisequaly clear that
many systemic disease processesresult in damageto the gastrointestinal barrier,
thereby adding further insult to an aready compromised system. Understanding the
nature of the barrier can assist in predicting such eventsand aid in prophylactic or
activetherapies.

Thegastrointestina barrier isoften discussed as having two components:

1. Theintrinsic barrier iscomposed of the epithelial cellslining thedigestive
tube and thetight junctionsthat tiethem together.

2. Theextrinsic barrier consstsof secretionsand other influencesthat are not
physicaly part of theepithelium, but which affect theepitheliad cellsand maintaintheir
barrier function.
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Thelargeintestineextendsfromthe
end of the ileum to the anus. It is about
1.5 meterslong, being one-fifth of thewhole —
extent of theintestinal canal (Fig. 5.2). flexure

Its caliber is largest at itS Ascending
commencement a thececum, and gradudlly " cecom
diminishesasfar astherectum, wherethere Rectum
isadilatation of considerablesizejust above
theand cand. It differsfromthesmal intestine Figure 5.2. Anatomy
initsgreater caliber, itsmorefixed position, of the large intestine
itssacculated form, and in possessing certain appendagesto itsexternal coat, the
appendicesepiploicee Further, itslongitudind muscular fibersdo not form acontinuous
layer around thegut, but arearranged in threelongitudina bandsor tamiae Thelarge
intestine, initscourse, describesan arch which surroundsthe convol utions of the
small intestine. It commencesintherightiliacregion, in adilated part, the cecum. It
ascendsthrough theright lumbar and hypochondriac regionsto theunder surface of
theliver; it heretakesabend, theright colicflexure, to theleft and passestransversaly
acrossthe abdomen on the confinesof the epigastric and umbilical regions, totheleft
hypochondriac region; it then bendsagain, theleft colic flexure, and descendsthrough
theleft lumbar andiliacregionstothepelvis, whereit formsabend caled thesgmoid
flexure; fromthisitiscontinued along the posterior wall of the pelvistotheanus. The
largeintestineisdivided into the cecum, colon, rectum, and ana canal.

Vesselsand Nerves. The arteries supplying the colon are derived from the
colic(right, middle and | eft) and Ssgmoid branches of the upper andlower mesenteric
arteries. They giveoff large branches, which ramify between and supply themuscular
coats, and after dividinginto smal vessd sinthe submucoustissue, passto themucous
membrane. Therectumissupplied by thesuperior hemorrhoida branch of theinferior
mesenteric, and theand cana by the middlehemorrhoidal from thehypogastric, and
theinferior hemorrhoidd fromtheinterna pudenda artery. Thesuperior hemorrhoidd,
the continuation of theinferior mesenteric, dividesinto two branches, which rundown
elther side of therectum to within about 12.5 cm of theanus; they here split up into
about six brancheswhich pierce the muscular coat and descend betweenit and the
mucous membranein alongitudinal direction, parallel with each other asfar asthe
Sphincter ani internus, wherethey anastomosewith the other hemorrhoidal arteries
and form aseries of loopsaround the anus. Theveinsof therectum commenceina
plexusof vessalswhich surroundstheanal cand. Inthe vessalsforming thisplexus
aresmaller saccular dilatationsjust within the margin of the anus; from the plexus
about Sx vessalsof consderables zearegiven off. These ascend betweenthemuscular
and mucous coatsfor about 12.5 cm, running parallel to each other; they then pierce
themuscular coat, and, by their union, formasingletrunk, the superior hemorrhoidal
vein. Thisarrangement istermed thehemorrhoida plexus; it communicateswiththe
tributariesof themiddleand inferior hemorrhoida veins, at itscommencement, and
thusacommunicationisestablished between the systemic and portal circulations.

Descending
colon

Sigmoid
colon
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Thenervesare derived from the sympatheti c plexuses around the branches of the
superior and inferior mesenteric arteries. They aredistributedinasimilar way to
thosefoundinthesmal intestine.

Thelargeintestine performsthevital functionsof converting food into feces,
absorbing essential vitaminsproduced by gut bacteria, and reclaiming water from
feces. A durry of digested food, known aschyme, entersthelargeintestinefrom the
smdl intestineviatheileoceca sphincter. Chyme passesthrough the cecumwhereit
ismixed with beneficial bacteriathat have colonized thelargeintestinethroughout a
person'slifetime. The chymeisthen slowly moved from one haustrato the next
through thefour regionsof the colon. Most of themovement of chymeisachieved by
slow wavesof peristalsisover aperiod of several hours, but the colon canaso be
emptied quickly by stronger waves of mass peristalsisfollowingalargemed.

Whilechymemovesthrough thelargeintestine, bacteriadigest substancesin
thechymethat arenot digestibleby the human digestive sysem. Bacterid fermentation
convertsthechymeinto fecesand releasesvitaminsincluding vitaminsK, B, B, By,
B,,, andbiotin. Vitamin K isalmost exclusively produced by the gut bacteriaandis
essentia intheproper clotting of blood. Gases such as carbon dioxide and methane
area so produced asabyproduct of bacteria fermentation and lead toflatulence, or
gaspassed through the anus.

The absorption of water by thelargeintestine not only helpsto condenseand
solidify feces, but also alowsthebody to retain water to be used in other metabolic
processes. lonsand nutrients released by gut bacteriaand dissolved in water are
a so absorbed inthelargeintestine and used by the body for metabolism. Thedried,
condensed feca matter isfinaly storedintherectumand sigmoid colonuntil it canbe
eliminated from the body through the process of defecation.

5.2.DIVERTICULAR DISEASE

Diverticular disease of thesmall intestineisréatively common. It may present
asdther trueor falsediverticula A truediverticulum containsall layersof theintestinal
wall andisusually congenital. Fal se diverticulaconsist of mucosaand submucosa
protruding through adefect in the muscle coat and are usually acquired defects.
Small bowel diverticulamay occur inany portion of thesmall intestine. Duodenal
diverticulaarethemost common acquired diverticulaof thesmal bowe , and Meckd's
diverticulumisthe most common true congenita diverticulum of thesmall bowel.

5.2.1. Duodenal diverticula

First described by Chomel, aFrench pathologist, in 1710, diverticulaof the
duodenum arerel atively common, representing the second most common sitefor
diverticulum formetion after thecolon. Theincidence of duodend diverticulaisvaried
depending onthe ageof the patient and themethod of diagnosis. Upper gadtrointestingl
radiographic studiesidentify duodend diverticulain 1to 5% of dl studies, whereas
some autopsy seriesreport theincidence asbeing ashigh as 15 to 20%.

Duodena diverticulaoccur twiceasofteninwomenasinmenandarerarein
patientsyounger than age40years. They have been classified ascongenita or acquired,
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trueor false, andintraluminad or extraluminal.
Two thirds to three fourths of duodenal
diverticulaare found in the periampullary
region (withina2 cmradiusof theampulla)
and project from the medial wall of the
duodenum (Fig. 5.3).

Only thosediverticulaassociated with
theampullaof Vater aresignificantly related
to complications of cholangitis and
pancredtitis. In these patients, the ampulla
most often enters the duodenum at the
superior marginof thediverticulumrather than
throughthediverticulumitsaf. Themechaniam
proposed for the increased incidence of
complicationsof thebiliary tract isthelocation of the perivaterian diverticulathat
may producemechanica digtortion of thecommon bileduct asit enterstheduodenum,
resultingin partial obstruction and stasis. Hemorrhage can be caused by inflammation,
leading to eroson of abranch of the superior mesenteric artery. Perforation of duodend
diverticulahasbeen described but israre. Findly, stasisof intestina contentswithina
distended diverticulum can result in bacterial overgrowth, malabsorption, stestorrhes,
and mega oblasticanemiay(i.e., blind loop syndrome). Symptomsrelated to duodena
diverticulaintheabsence of any other demonstrable disease usually are nonspecific
epigastric complaintsthat can betreated conservatively and may actualy proveto
betheresult of another problem not related to the diverticulumitself.

Clinical manifestations

Theimportant thing to remember isthat the overwhe ming mgority of duodend
diverticula is asymptomatic and are usually noted incidentally by an upper
gastrointestinal seriesfor an unrel ated problem. Diagnosismay also be obtained by
upper gastrointestinal endoscopy or suggested by plain abdomind filmsshowingan
atypical gasbubble; CT canidentify largediverticula. Lessthan 5% of duodenal
diverticulawill requiresurgery because of acomplication of thediverticulumitself.
Major complicationsof duodenal diverticulainclude obstruction of thebiliary or
pancresatic ductsthat may contributeto cholangitisand pancrestitis, respectively;
hemorrhage; perforation; andrarely, "blind loop" syndrome.

Treatment

Asdated previoudy, thevast mgority of duodend diverticulaareasymptomatic
and benign; and when they arefound incidentally, they should beleft done. Several
operative procedures have been described for the treatment of the symptomatic
duodenal diverticulum. The most common and most effective treatment is
diverticulectomy, whichismost easily accomplished by performing awide Kocher
maneuver that exposesthe duodenum. Thediverticulumisthen excised, and the
duodenumisclosedin atransverse or longitudina fashion, whichever producesthe
least amount of luminal obstruction. Because of the close proximity of theampulla,

Figure 5.3. Distribution
of duodenal diverticula within the
four portions of the duodenum
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careful identification of theampullaisessential to prevent injury tothecommonbile
duct and the pancreatic duct. For diverticulathat are embedded deep within the
head of the pancreas, aduodenotomy isperformed withinvagination of thediverticulum
intothelumen, whichisthen excised, andthewall isclosed. Alternative methodsthat
have been described for duodena diverticulaassociated with theampullaof Vater
include an extended sphincteroplasty through thecommonwall of theampullainthe
diverticulum,

Thetreatment of aperforated diverticulum may require proceduressimilar to
those described in patientswith massivetrauma-rel ated defects of the duodenal wall.
The perforated diverticulum should be excised and the duodenum closed with a
serosd patch fromthejegjund loop. If the surrounding inflammationissevere, it may
be necessary to divert the enteric flow away from the site of the perforationwith a
gastrojejunostomy or duodenojejunostomy. Interruption of duodenal continuity
proximal to the perforated diverticulum may be accomplished with arow of staples.
Great care should be taken if the perforation is adjacent to the papilla of Vater.
Intralumina duodend diverticulahave been described but are highly uncommon and,
if symptomatic, can be completely excised if they arise at asitedistant fromthe
ampulla However, if asymptomaticintraluming diverticulumisencountered associated
withtheampullaof Vater, subtota resection of thediverticulum should becarried out
to protect theentry of thebiliary-pancreatic ducts.

5.2.2.Jgunal andileal diverticula

Diverticulaof thesmall bowd aremuchlesscommonthan duodend diverticula,
with anincidenceranging from 0.1to 1.4% noted in autopsy seriesand 0.1t0 1.5%
noted inupper gastrointestinal studies. Jgund diverticulaare morecommon and are
larger than thoseintheileum. Thesearefa sediverticula, occurring mainly inan ol der
agegroup (after thesixth decadeof life). Thesediverticulaaremultiple, usudly protrude
from themesenteric border of thebowel, and may be overlooked at surgery because
they are embedded within the small bowel mesentery. The cause of jejunoileal
diverticulosisisthought to be amotor dysfunction of the smooth muscle or the
mesenteric plexus, resulting in disordered contractionsof thesmall bowel, generating
increased intraluminal pressure, and resulting in herniation of the mucosa and
submucosathrough theweakest portion of thebowe (i.e., themesenteric side).

Clinical manifestations

Jegjunoileal diverticulaareusualy foundincidental ly at |aparotomy or during
the performance of an upper gastrointestinal study; the great majority remain
asymptomatic. A cute complicationssuch asintestinal obstruction, hemorrhage, or
perforation can occur but arerare. Chronic symptomatol ogy includesvague chronic
abdomina pain, malabsorption, functiona pseudo-obstruction, and chroniclow-grade
gastrointestina hemorrhage. Acute complicationsarediverticulitis, with or without
abscessor perforation; gastrointestina hemorrhage; and intestinal obstruction. Stasis
of intestinal flow with bacteria overgrowth (i.e., blind loop syndrome), owingtothe
jejuna dyskinesia, may lead to deconjugation of bowe! satsand uptakeof vitamin B,
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by thebacterid flora, resultingin Seatorrheaand mega oblastic anemia, with or without
neuropathy.

Treatment

For incidentally noted, asymptomatic jejunoilea diverticula, notreatmentis
required. Treatment of complications of obstruction, bleeding, and perforationis
usually by intestinal resection and end-to-end anastomosis. Patients presenting with
mal absorption secondary to the blind loop syndrome and bacterid overgrowthwithin
the diverticulum can usually be given antibiotics. Obstruction may be caused by
enterolithsthat forminajeunal diverticulum and are subsequently dislodged and
obstruct thedistd intestine. Thiscondition may betreated by enterotomy and removal
of theenterolith, or sometimesthe enterolith can be milked distally into the cecum.
Whentheenterolith causesobstruction at theleve of thediverticulum, bowel resection
isnecessary. When aperforation of ajgjunoilea diverticulumisencountered, resection
with reanastomosisisrequired, because lesser procedures such assimpleclosure,
excison, or invagination areassociated with greater mortality and morbidity rates. In
extreme cases, such asdiffuse peritonitis, enterostomiesmay berequiredif judgment
dictatesthat reanastomosis may berisky.

5.2.3. Meckd'sdiverticulum

Mecke'sdiverticulumisthe most commonly encountered congenital anomaly
of thesmdl intestine, occurring in approximately 2% of the popul ation. It wasreported
initidly in 1598 by Hildanusand then described in detail by Johann Mecke in 1809.
Meckel'sdiverticulumislocated on the antimesenteric border of theileum 45to
60 cm proximal to theileocecal valve and resultsfrom incomplete closure of the
omphal omesenteric, or vitelline, duct. An equal incidenceisfound among menand
women. TheMeckd diverticulummay exist indifferent forms, rangingfromasmal
"bump" that may be easily missed to along projection that communicateswith the
umbilicusby apersistent fibrous cord or, much lesscommonly, apatent fistula. The
usua manifestationisare atively wide-mouth diverticulum measuring approximeately
5cminlength, with adiameter of up to 2 cm. Cellslining the vitelline duct are
pluripotent; therefore, itisnot uncommon to find heterotopi c tissuewithintheMecke
diverticulum, the most common of whichisgastric mucosa (present in 50% of all
Meckel'sdiverticula). Pancreatic mucosais encountered in approximately 5% of
diverticula; lesscommonly, thesediverticulamay harbor colonic mucosa.

Clinical manifestations

Thevast mgority of Mecke'sdiverticulaisentirey benignand areincidentally
discovered during autopsy, laparatomy, or barium studies. Themost commonclinical
presentation of aMeckd diverticulumisgagtrointestina bleeding, which occursin 25
t0 50% of patientswho present with complications, hemorrhageisthemost common
Symptomatic presentation in children aged 2 yearsor younger. Thiscomplication
may present asacute massive hemorrhage, asanemiasecondary to chronic bleeding,
or asasdf-limiting recurrent episodic event. The usual source of thebleedingisa
chronic acid-induced ulcer intheileum adjacent toaMeckd diverticulumthat contains
gastric mucosa.
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Another common presenting symptom of Meckel'sdiverticulumisintestina
obstruction, which may occur asaresult of avolvulusof thesmall bowel arounda
diverticulum associated with a fibrotic band attached to the abdominal wall,
intussusception, or, rardly, incarceration of thediverticuluminaninguind hernia(Littré's
hernia). Volvulusisusually an acute event and, if allowed to progress, may resultin
strangulation of theinvolved bowe . Inintussusception, abroad-based diverticulum
invaginatesand theniscarried forward by peristalss. Thismay beileoiled or ileocolic
and present asacute obstruction associ ated with an urgeto defecate, early vomiting,
and, occasionally, the passage of the classic currant-jelly stool. A pa pablemassmay
be present. Although reduction of an intussusception secondary to a Meckel
diverticulum can sometimes be performed by barium enema, the patient should till
undergo resection of the diverticulum to negate subsequent recurrence of the
condition.

Diverticulitisaccountsfor 10 to 20% of symptomatic presentations. This
complicationismore common in adult patients. Meckel'sdiverticulitis, whichis
clinicaly indistinguishablefrom gppendicitis, should beconsderedinthedifferential
diagnosisof apatient with right lower quadrant pain. Progression of thediverticulitis
may lead to perforation and peritonitis. It isimportant to remember that when the
appendix isfound to be normal during exploration for suspected appendicitis, the
distd ileum should beinspected for the presence of aninflamed Meckd diverticulum.
Findly, muchrarer complicationsof Meckd'sdiverticulaincludeneoplasms, withthe
most common benign tumors reported as |eiomyomas, angiomas, and lipomas.
Malignant neopl asmsincludeadenocarcinomas, which commonly originatefromthe
gastric mucosa, sarcoma, and carcinoid tumor.

Diagnostic studies

Thediagnosis of Meckel'sdiverticulum may bedifficult. Plain abdominal
radiographs, CT, and ultrasonography arerarely helpful. In children, thesinglemost
accuratediagnostictest for Meckel'sdiverticulais scintigraphy with sodium ®mTc-
pertechnetate. The *®"Tc-pertechnetate is preferentially taken up by the mucus-
secreting cellsof gastric mucosaand ectopic gastric tissueinthediverticulum. The
diagnostic sengtivity of thisscan hasbeen reported ashigh as85%, with aspecificity
of 95% and an accuracy of 90% in the pediatric age group.

In adults, however, ®"Tc-pertechnetate scanning isless accurate because of
thereduced preva enceof ectopic gastric mucosawithinthediverticulum. Thesengtivity
and specificity can be improved by the use of pharmacologic agents such as
pentagastrin and glucagon or H_-receptor antagonists (e.g., cimetidine). Pentagastrin
indirectly incressesthemetabolism of mucus-producing cells, whereasglucagoninhibits
perigtaticdilution and washout of intraluminal radionuclide. Cimetidinemay beused
toincreasethe sengtivity of scintigraphy by decreasing the peptic secretion, but not
theradionudlideuptake, and retarding therel ease of pertechnetatefromthediverticular
lumen, thusresulting in higher radionudlide concentrationsinthewadl of thediverticulum.
Inadult patients, when nuclear medicinefindingsarenormal, barium studiesshould
be performed. In patientswith acute hemorrhage, angiography issometimesuseful.
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Treatment

Thetrestment of asymptomatic Meckd diverticulum should be prompt surgical
intervention with resection of the diverticulum or resection of the segment of ileum
bearing the diverticulum. Segmentd intestinal resectionisrequired for treatment of
patientswith bleeding because the bleeding steusualy isintheileum adjacent tothe
diverticulum. Although the treatment for acomplicated Meckel diverticulumis
straightforward, controversy still existsregarding the optimal treatment of aMeckel
diverticulum noted as an incidental finding. It is generally recommended that
asymptomatic diverticulafound during laparotomy beresected.

5.2.4. Diverticular disease of thelargeintestine

Colonic diverticulosisis among the most common diseasesin devel oped
Western countries. Inthe United States, diverticulosisoccursin approximately one
third of the popul ation older than age 45 and in up to two thirds of the population
older than 85 years, and it also affectsasignificant proportion of younger adults.

A diverticulumisasaclikeprotrusion
inthecolonicwall that devel opsasaresult of
herniation of the mucosa and submucosa Large
through pointsof wesknessinthemuscular jptestine
wall of thecolon. Thecolonicdiverticulumis
afdseor pulsondiverticulum—that is, it does
not contain all layers of the colonic wall.
Diverticulosis indicates the presence of
multiplediverticulaand generally impliesan
absenceof symptoms(Fig. 5.4). Diverticular
diseaseimpliesany clinical state caused by
diverticula, including hemorrhage,
inflammation, or their complications. T e
Diverticulitis describes the presence of an Figure 5.4. Diverticula
inflammatory process associated with of the large intestine
diverticula. Itspathogenesisisattributed to
genetic and environmenta factor.

Factor sinvolved in the pathogenesisof colonicdiverticula

1. Geneticfactors.

2. Environmentd factors.

o Low-fiber diet.

* Obesity.

* Decreased physical activity.
» Corticosteroids.
*NSAIDs.

¢ Alcohal.

« Caffeineintake.

» Cigarettesmoking.

* Polycystic kidney disease.

Diverticula
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3. Epidemiologicfactors.
*Age.
* Geography.
o Lifedtyle.
« Ethnicity.
Epidemiology
1. Incidenceriseswith age:
* 33% general population by 45 years.
* 66% general population by 85 years.
s Rarein patients< 40 years.
2.Male Femderatioisequal.

Pathophysiology

Colonicdiverticulossingenera isan acquired disease, devel oping asmucosal
and submucosal herniationsthrough the circular musclelayer at vulnerable weak
pointsof thecolonicwall. Diverticulaare covered only by serosa, and tend to develop
at four well-defined pointsaround the circumference of the colon, wherethevasa
rectapenetratethemuscular layer. Thesevesselsenter thecolonicwall oneither side
of the mesenteric teniae and on the mesenteric border of the two antimesenteric
teniae. Diverticula do not develop in the rectum, presumably because of the
coalescence of theteniae with thelongitudinal musclelayer that marksthejunction
between the s gmoid colon and the rectum. In the col on, the presence of anatomic
and physiol ogic changes contributesto the devel opment of diverticula. Mycosis, a
set of findings consisting of thethickening of the muscular layer, shortening of the
teniae, and lumina narrowing, isfoundin most patientswith sgmoid diverticula

Physiologic and anatomic colonic changesin diverticulafor mation

* Mycoss.

» Changesin mechanical featuresof colonicwall.

* Changesin structural componentsof colonicwall.
* Elevated intraluminal pressure.

* Segmentation.

The mechanical features of the colonic wall change with increasing age.
Combined barostat-manometry studies of the entire colon have demonstrated that
complianceislowest inthe sigmoid and descending colon and gregtest inthetransverse
and ascending colon. Thisdifferencein mechanical propertiesbetween theright and
left s desmight partly account for theleft-sided predominance of diverticuloss.

Structurd componentsof theextracellular matrix of thecolonicwall, including
collagen, elastin, and proteoglycans, arelikely to beimportant in maintaining the
strength and integrity of the colonicwall. Changesin these componentsof the bowel
wall, such as damage and breakdown of mature collagen, and consequently its
immature synthesiscan lead to achangein bowe consstency These changesmay be
related to agenetic predisposition such asthat seenin Ehlers-Danlosand Marfan's
syndromes, which may beresponsiblefor theoccurrence of diverticulaat an early
age, or to the natural course of the aging processitself. In one study, it has been
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reported that collagen fibrilsintheleft colon aresmaller and moretightly packed than
thoseintheright colonwithincreasing age, and that thisdifferenceisaccentuatedin
diverticular disease.

Thethickening of longitudinal and circular musclesin diverticular diseaseis
neither hyperplastic nor hypertropic, but appearsto berelated to acontractile state.
Anincreaseinthenumber of eastic fibershasbeen observed only inthelongitudinal
muscle. It has been suggested that this process is responsible for longitudinal
contraction, with subsequent thickening of both musclelayers. All these changes,
along with elastin deposition in the teniae coli, lead to an irreversible state of
contracture, with substantial bowel shortening, which may result in decreased
resistance of thecolonwall to persistent intraluminal pressure.

In addition to other predisposing factors, diverticulaare believed to devel op
as aresult of elevated intraluminal pressure generated by tonic and rhythmic
contractions, resulting in segmentation. If contractionsoccur relatively closeto each
other and form an enclosed space, pressurewithin that intervening segment of colon
may exceed 90 mm Hg. However, segmentation on its own separatesthe colonic
lumeninto aseriesof chambers, with each having adifferent amount of pressurethat
isclosely related to the chamber'sdiameter. Theseisolated increases of intraluminal
pressure are believed to predispose to herniation through the previoudy mentioned
weak pointsof thecolon.

Thefiber content of thediet playsalargeroleinthe pathogenesisof diverticular
disease. Fiber hasbeen found to be protective. Most fiber in the human diet is of
plant origin and thistypeof fiber bindswater and salt in the colon, leading to bulkier
and morevoluminousstools. Therefore, fiber decreasesthefrequency of contractions
and preventsan exaggerated form of segmentation. In addition, dietary fiber influences
the content of colonic bacterial flora, forms the main substrate for bacterial
carbohydratefermentation, and producesenergy-yielding substrates-short-chain fatty
acids-for growth and maintenance of colonic cellular function. Consequently, afiber-
deficient diet increasesthe chances of intense, morefrequent segmentation, thus
predisposing to herniation of mucosaby alowingisolated increasesof intralumina
pressure.

After the development of colonic diverticula, aspectrum of inflammatory
changesor bleeding caused by thetraumatic injury to penetrating vesselsmay occur.
Changeswithinthesevesse walls, such aseccentricintimal thickening and thinning of
themediaof thevessd facing thebowel lumen, resultin segmental weaknessof these
vesselsand render them vulnerabletoinjury and bleeding.

Theterm diverticulitisrepresents aspectrum of inflammatory changesthat
rangesfrom localized subclinical inflammation to generalized peritonitis, with free
perforation (Fig. 5.5). Inturn, thisleadsto hyperplasiaof thelymphoidtissuewithin
themucosaat the base of thediverticulum, oneof theearliest signsof diverticulitis.
Inflammeation usually beginsat theapex of thediverticulumand seldominvolvesthe
neck or mucosaproximal to theneck. However, thereisactiveinflammation of the
pericolic and mesenteric fat, with peridiverticular abscess formation. These
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peridiverticular abscessesofteninvolvearess
of subserosaand are closely related to the
outer aspect of themuscularispropria; they
cangpread circumferentially andlongitudinaly
and may be responsible for the pathologic
pictureof diverticular colitis. Longitudinal
tracking, especialy, may resultinfissuring,
miee aongwith thelymphoid aggregates, which
resemblesthedistinctivefeature of colonic
colitisin Crohn's disease. This may cause
misinterpretation of the pathol ogic study of
the specimen. Therefore, the differential

Figure 5.5. The scheme diagnosisof thesetwo conditionsintermsof

of manifestations of diverticulitis pathologic interpretation of the resected

Specimen isimportant. Persistent localized

inflammation after diverticular ruptureresultsin aphlegmon, athickened, firm segment

of bowel wall, which ultimately may manifest as acute or subacute large bowel

obstruction. If left untreated or treated inadequately, it may resultin extensvefibross

around theaffected segment of the colon, giving it amassappearanceindistinguishable
macroscopicaly fromthat of aneoplasm.

Another pathol ogic entity that may be encountered during progression of the
disease, withrecurrent attacksof diverticulitis, istheformation of alocaized abscess
with chronicinflammeation andinvolvement of other neighboring lumina organs, such
asthebladder, smal andlargebowel loops, uterus, and vagina. Fistulae may develop
withinthis contained area, between involved segment(s) of colon and these organs.
Fistulae occur in 2.4 t0 20% of cases, 65% of thesefistulaeare colovesical and 20%
arecolovagind fistulae,

Signsand symptoms

Most peoplewith uncomplicated colonic diverticul osis are asymptomatic.
A small fraction of these patientsmay havetroublesome symptoms, such ascolicky
abdominal pain, bloating, flatulence, or altered bowel habit. The symptoms
characteristically disappear after defecation or passage of flatus. On clinical
examination, they may havetendernessintheleftiliacfossawith nosgnsor symptoms
of peritonitisor sysemicillness, and dl laboratory vauesmay bewithin normal limits.
Thedlinical pictureof symptomatic uncomplicated diverticul ossoften overlapswith
that of irritablebowel syndrome(1BS), becausethesetwo clinical entitiesareusudly
diagnosed after other pathol ogiesare excluded. | BS-type symptomsareindependent
of thepresence or absence of diverticul osson double-contrast barium enemastudies.
Bleeding a one can sometimesbetheonly sign of diverticulosis.

Signsand symptomsof acutediverticulitismay vary fromlocal findingsand
manifestationsto awidevariety of clinica pictures, with sgnsand symptomsof intra-
abdominal sepsis, depending on the stage of disease.

perforation and
peritonitis
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M anifestation of acutediverticulitis:

* Acuteleft lower quadrant pain (93-100%).
* Fever, chills(57-100%).

* L eukocytosis (69-83%).

* Nausea, vomiting.

¢ Inflammatory mass.

» Congtipation.

* Diarrhea.

* Urinary symptoms.

Patientswith acute uncomplicated diverticulitisclassically present with | eft-
sided lower abdominal pain, fever, and leukocytosis. Thesite of pain often depends
on the segment of colon affected. Right-sided symptomsmay occur inthe presence
of right-sided diverticulos's, aswell asinredundant sgmoid colon lying ontheright
sdeof theabdomen. Patientswith | eft-sded pain may a so haveright-sded symptoms.
Other common manifestationsarefrequently related to Gl disturbances, with ateration
inbowel habits, constipation, either alone or alternating with bouts of diarrhea,
anorexia, and nauseaand vomiting. Urinary symptomssuch asdysuria, frequency,
and urgency may developinaminority of patients, probably because of the proximity
of thebladder to theinflamed sigmoid colon. In acute presentations, fever isalmost
awayspresent, but high fever must suggest the possibility of advanced diseaseand
sepssfrom generdized peritonitiscaused by perforation and spreading of inflammation
inthe peritoneum.

Abdomind findingsreflect the severity and localization of thedisease. In cases
of diffuse peritonitis, generalized tenderness, involuntary guarding, or decreased or
absent bowel soundsarenoted. Severeabdomind distentionwith nauseaand vomiting
suggestsbowel obstruction. The presence of pneumaturiaand fecauriasignifiesthe
presenceof acolovesica fistula

Immunocompromised and immunosuppressed patients constitute the most
important group needing special attention in diagnosisand treatment. This patient
group may lack anormal inflammatory response and present with minimal classic
sgnsand symptoms, which may delay thediagnosisand trestment. Thismay resultin
sepsisand death. Itispreferableto operate semielectively on these patientsduring
thefirst episodeof their initial hospitalization.

Diagnosis

Theinitid assessment of patientswith suspected acutediverticulitisiscomprised
of athorough history and physical examination, including abdomind, recta, and pelvic
examinations. Useful initia examinationsmay includeacompleteblood cell count,
urinalysis, and flat and upright abdominal radiography. If theclinical pictureisclear
enough to diagnosediverticulitis, no other testsareindicated. When thediagnosisis
inquestion, other tests such as computed tomography (CT), water-sol uble contrast
enema, cystography, endoscopy, and ultrasound may be performed. Thedifferential
diagnosisof acutediverticulitisshould aso beconsidered, not only during examingtion
of the patient but a so whileordering thetests. In particular, thedifferentia diagnosis
of colorectal cancer, aswell asthe detection of itsposs ble coexistence, isimportant.
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A barium enemaexamination should be avoided in acute presentationsin patients
with sugpected acutediverticulitisand localized peritoned signsbecauseof apossible
extravasation of bariuminto the peritoneal cavity, which canincreasethemorbidity
and mortdlity related to barium-induced chemica peritonitis. Intheemergency setting,
water-solubleenemasare safer.

Differential diagnosisof acutediverticulitis:

* |rritablebowel syndrome.
* Gadtroenteritis.

* Cholecydtitis.

* Bowd obstruction.

* Acuteappendicitis.

* Ischemiccalitis.

* Colorectal cancer.

* Urologicdisorders.

* Gynecologic disorders.

Abdomind ultrasoundisanoninvas ve screening method. Itishe pful, especidly
infemale patients, to exclude pelvic and gynecol ogic pathology. CT isgenerally
superior to contrast studies. In addition to theidentification of complicationssuch as
phlegmon, abscess, adjacent organinvolvement and distant septic complications, it
also is auseful therapeutic tool for percutaneous drainage of intra-abdominal
abscesses, providing the opportunity to downstage theintra-abdominal pathol ogy
sothat it can betreated with asingle-stage surgical procedure. Severity staging by
CT scanning may allow not only the selection of patientsmost likely to respond to
conservativetreatment, but may also predict therisk of failure of medical therapy
and of secondary complicationsafter initia conservativetrestment. Theincidence of
subsequent complicationsishighest in patientswith severediseaseoninitia CT.CT
isnot useful indifferentiating cancer from diverticulitisand must be supplemented by
contrast enemastudies or endoscopy. Although endoscopy israrely indicated inan
acute setting, if required, it should be donewith gentle and cautiousinsufflation and
mani pul ation because of therisk of perforation of an acutely inflamed colon, either
by insufflation of air or by theinstrument itself.

Treatment

Conservativetreatment. Complicated diverticulitisrefersto acutediverticulitis
accompanied by abscess, fistula, obstruction, or freeintra-abdominal perforation. In
theabsence of complicationsand systemic signsand symptoms, patientswith mild
abdomind tendernessmay betrested conservatively. Consarvativetrestment typically
includesdietary modification and oral or parenteral antibiotics.

Antibiotic selection shoul d be based on gppropriate coveragefor gram-negative
rodsand anaerobic bacteria. Conservativetreatment will resolve acutediverticulitis
In 85% of patients, but approximately onethird will have arecurrent attack, often
withinayesr.

Approximately 15% of patientsdevel op pericolonic or intramesenteric abscess.
Abscessessmaller than 2 cmindiameter may resolvewith antibiotic trestment without
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any further intervention, wheress|arger abscessesmay require percutaneousdrainage.
Thismay prevent an emergency operation and multistaged surgeriesinvolving the
creation and closure of scoma.

After resolution of theinitial acute attack, the colon should be thoroughly
evaluated with colonoscopy or contrast enemaradiography.

Surgical treatment. Surgical treatment of the disease can be evaluated
emergently or el ectively, based onthe stage of the disease and clinical presentation.
Emergent sigmoid colectomy isrequired for patientswith thefollowing:

» Diffuseperitonitis

» Failureof conservativetreatment.

* Pergistent sepsi s despite percutaneousdrainage.

* Very low threshold, immunosuppressed, and immunocompromised patients
who arelikely tofail medical treatment and present with perforation.

HINCHEY CLASSIFICATION:

SJagel:
» la diverticulitiswith phlegmon;
» 11b: diverticulitiswith pericolic or mesenteric abscess.
» StagelI: diverticulitiswith walled off pelvic abscess.
» Sagelll: diverticulitiswith generalised purulent peritonitis.
» Sagel V: Diverticulitiswith generdised feca peritonitis.

Intraoperative surgical optionsare based on the status of the patient and the
severity of intra-abdomina contamination (Hinchey classfication). Thedesred surgica
optionisresection of thediseased segment with primary anastomos's, with or without
intraoperative lavage or resection, and anastomosiswith atemporary diverting
ileostomy (Fig. 5.6). Inadvanced stagesof peritonitis, Hartmann's procedure (sgmoid
colectomy, end colostomy, and closure of therectal stump; Fig. 5.7) isthe preferred
operation.

| s \ 1\
I| l‘ |I '
Figure 5.6. Resection Figure 5.7. Hartmann's
of large intestine procedure
with ileostomy
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Prevention

Prevention can be achieved by elimination of the factorsinvolved in the
pathogenesisof thisdisease. Increasing the proportion of fiber inthediet, dongwith
anincreaseinfluidintake, will help keep morediverticulafrom forming and alsowill
help keep the existing condition fromworsening. Additiondly, alteration of lifestyle
by weight reduction and exercisecan limit the contribution of other causativefactors.

Right-sided diverticulitis

DiverticulossinAgaispredominantly aright-sided phenomenon. Diverticula
of theright colonmay besingular or multiple. Thediagnosisof right-sided diverticulitis
isdifficult to differentiate from appendicitiswith asimilar clinical pictureand
presentation. An abdominal massisusually foundin 26 to 88% of cases. Surgical
treatment isreserved for recurrent and complicated episodesif thediagnosisof right-
Sded diverticulitishasbeen madewith confidence. If extengveinflammationispresent
or multiplediverticulaarefound, aright hemicolectomy with primary anastomosisis
indicated.

Summary

1. Theincidenceof diverticular disease, particularly diverticulitis, hasincreased
inindustridized countries.

2. Diverticular disease can beclassified assymptomeatic uncomplicated disease,
recurrent symptomatic disease, and complicated disease.

3. Conservative or medical management is usually indicated for acute
uncomplicated diverticulitis. Indicationsfor surgery include recurrent attacksand
complicationsof thedisesse.

4. Surgicd treatment optionshave changed considerably over theyears, aong
with thedevel opment of new diagnostic toolsand surgical approaches (for example,
laparoscopy).

5. Indicationsand timing for surgery of diverticular disease are determined
mainly by the stage of thedisease. In addition, individual patient risk factors, along
withthecourseof thediseaseafter conservativeor operativetherapy, play asgnificant
rolein decision making and trestment.

5.3.MESENTERICISCHEMIC

5.3.1. Acutemesentericischemic

Abrupt reductionin blood flow tointestinal circulation of sufficient magnitude
to compromisemetabolic requirementsand potentialy threaten theviability of affected
organs.

"Occlusion of the mesenteric vesselsis apt to be regarded as one of those
conditions of which the diagnosisisimpossible, the prognosis hopel ess, and the
treatment amost useless' (CokkinisA.J., 1930).

Thisquoteindicatessomeof theextremedifficultiesfaced by physcianstreating
acutemesentericischemia(AMI). Symptomsarenonspecificinitialy, beforeevidence
of peritonitispresents. Thus, diagnos sand trestment areoften delayed until thedisease
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isadvanced. Fortunately, sincethisstatement waswritten, many advanceshavebeen
madethat allow earlier diagnosisand treatment. Whilethe prognosisisgravefor
patientsinwhom thediagnosisisdd ayed until bowel infarction hasa ready occurred,
patientswho receive the appropriate treatment in atimely manner are much more
likely torecover.

Epidemiology

1. Incidenceashighas1in 1,000 pts.

2. Expected toincrease c aging popul ation.

3. Despitegrowing awareness, morbidity and mortaity remain high.

4. Mortdity 59-93%.

Pathophysiology

1. 10-30%resting C.O. devoted to intestinal blood flow.

2. Mogt directed towardsmucosa, layer c greatest metabolic demand and highest
rateof call turnover.

3. Sudden reduction blood flow — organ ischemiaspecifically compromising
mucosa.

4. Infimcdl infiltrate, lossof capillary integrity cbowd wall edema— bacterial
trand ocation, endotoxemia, exudation of fluid from small bowel.

5. Injured mucosa s oughs — ul ceration — necrosisof muscularisand serosa.

6. Septic shock, M SOF.

Etiology

AMI isasyndromein which inadequate blood flow through the mesenteric
circulation causesischemiaand eventua gangreneof thebowe wall. Thesyndrome
can be classified generally asarterial or venous disease. Arterial disease can be
subdivided into nonocclusve mesentericischemia(NOMI), shownintheimagebe ow,
and occlusive mesenteric arteria ischemia(OMAL). Practically, AMI isdividedinto
4 different primary clinical entities:

1. Mesenteric arterial embolus.

2. Mesenteric arterial thrombosis.

3. Non occlusive mesentericischemia(NOMI).
4. Mesenteric venousthrombosis(MVT).

All 4typesof AMI have somewhat different predisposing factors, clinical
pictures, and prognoses. A secondary clinical entity of mesentericischemiaoccurs
because of mechanica obstruction, such asinternd herniawith strangulation, volvulus,
Intussusception, tumor compression, and aortic dissection. Occas ondly, blunt trauma
may causeisolated dissection of the superior mesenteric artery and lead tointestina
infarction. Because all typesof AMI share many similaritiesand afina common
pathway (ie, bowel infarction and death, if not properly treated), they arediscussed
together.

History

Antonio Benivienefirst described mesentericischemiain the 15" century. It
became moreintensaly studiedinthemid 19" century after casereportsby Virchow
and others. Thefirst successful surgery to repair acase of AMI was performed by
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Elliot, who, in 1895, resected agangrenous portion of bowel and reanastomosed the
viablebowe.

Intheearly 20" century, advanceswere madein diagnostic moddities, heparin
wasintroduced for usein MV T, and residual arterial spasmwasrecognized. Inthe
1950s, vascular surgical repair to restore blood flow to ischemic bowel before
gangrene occurred wasintroduced. Thefirst successful embol ectomy without bowel
resection wasperformed in 1957.

NOMI wasfirst recognized as asubtype of AMI in the 1950s. MV T was
found to compose amuch smaller portion of AMI than was originally thought. By
1960, the combination of heparin administration and bowe resection, when required,
becamethe standard treatment of MV T. Hypercoagul able stateswereidentified as
the apparent cause of most casesof MVT.

Inthe 1970s, the use of angiography to diagnoseand evaluateAMI, aswell as
theintroduction of intra-arterial papaverineinfusion, significantly improved the
prognosisof patientsby allowing early diagnosisand by combating residual arteria
spasm. Theincreasing use of ultrasound and CT scan since the 1980s has hel ped
achieveearlier diagnosis.

Anatomy

Typically, theceliac artery (CA) suppliestheforegut, hepatobiliary system,
and spleen; the superior mesenteric artery (SMA) suppliesthemidguit (i.e., small
intestineand proxima mid colon); and theinferior mesenteric artery (IMA) supplies
thehindgut (i.e, distal colonand rectum), but multipleanatomic variantsare observed.
Venous drainageisthrough the superior mesenteric vein (SMV), whichjoinsthe
portal vein.

AMI arisesprimarily from problemsin the SMA circulation or itsvenous
outflow. Collaterd circulationfromthe CA and IMA may alow sufficient perfusionif
flow inthe SMA isreduced because of occlusion, low-flow state (NOMI), or venous
occluson. Theinferior mesenteric artery seldomisthesiteof lodgment of anembolus.
Only smdl emboli can enter thisvessdl because of itssmaller lumen. Whenlodgment
occurs, theemboluslodgesat thesiteof division of theinferior mesentericartery into
theleft colic, sgmoidd, and superior hemorrhoidd arteries. Insuchinstances, collatera
flow fromthe middle colic and middle hemorrhoidal arteries (through thevascular
arcadesof theinferior mesentericartery distd totheembol us) may sustaintheperfusion
of theleft colon.

Pathophysiology

Insufficient blood perfusontothesmal | bowe and colonmay result from arterid
occlusion by embolusor thromboss(AMAE or AMAT), thrombos s of the venous
system (MVT), or nonocclusive processes such asvasospasm or low cardiac output
(NOMI). Embolic phenomenaaccount for approximately 50% of all cases, arteria
thrombosisfor about 25%, NOM I for roughly 20%, and MV T for lessthan 10%.
Rardly, isolated spontaneousdissectionsof the SMA have been reported. Hemorrhagic
infarction isthe common pathol ogic pathway whether the occlusionisarterial or
venous.
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Injury severity isinversely proportional to the mesenteric blood flow andis
influenced by the number of vesselsinvolved, systemic mean pressure, duration of
ischemia, and collateral circulation. The superior mesenteric vesselsareinvolved
morefrequently than theinferior mesenteric vessals, with blockage of thelatter often
being silent because of better collateral circulation.

Damageto the affected bowel portion may rangefrom reversibleischemiato
transmural infarction with necrosisand perforation. Theinjury iscomplicated by
reactivevasogpasminthe SVIA region after theinitial occlusion. Arterid insufficiency
causestissuehypoxia, leadingtoinitial bowel wall spasm. Thisleadsto gut emptying
by vomiting or diarrhea. Mucosal 9 oughing may causebleedingintothegastrointesting
tract. At thisstage, littleabdomina tendernessisusudly present, producing theclassic
intenseviscerd pain disproportionateto physical examination findings.

Themucosd barrier becomesdisrupted astheischemiapersists, and bacteria,
toxins, and vasoactive substancesarerel eased into the systemic circulation. Thiscan
cause death from septic shock, cardiac failure, or multisystem organ failure before
bowe necrosisactudly occurs. Ashypoxic damageworsens, thebowe wall becomes
edematousand cyanotic. Fluidisreleased into the peritonedl cavity, explainingthe
serosanguineousfluid sometimesrecovered by diagnostic peritoned lavage. Bowel
necrosi scan occur in 8-12 hoursfrom the onset of symptoms. Transmural necrosis
leadsto peritoneal signsand heraldsamuch worse prognosis.

EmbolicAMI isusudly caused by anembolusof cardiac origin. Typica causes
includemura thrombi after myocardid infarction, atrial thrombi associated withmitral
senossandatrid fibrillation, vegetative endocarditis, mycotic aneurysm, and thrombi
formed at the site of atheromatous plaqueswithinthe aortaor at thesitesof vascular
aortic prosthetic graftsinterposed between the heart and the origin of the superior
mesentericartery. Thevascular occlusionissudden, so the patientshavenot devel oped
acompensatory increasein collaterd flow. Asaresult, they experienceworseischemia
than patientswith thromboticAMI. The SMA istheviscera vessel most susceptible
to emboli because of itssmall take-off anglefrom the aortaand higher flow. Most
often, emboli lodge about 6-8 cm beyond thearteria origin, at anarrowing near the
emergenceof themiddlecolicartery.

ThromboticAMI isalatecomplication of preexisting viscera atherosclerosis.
Symptomsdo not develop until 2 of the 3 arteries (usually the celiac and superior
mesenteric arteries) are stenosed or compl etely blocked. Progressiveworsening of
the atherosclerotic stenosis before the acute occlusion alowstimefor devel opment
of additiond collaterd circulation.

Most patientswith thromboticAMI have atherosclerotic disease at other Sites
such as coronary artery disease, stroke, or peripheral arterial disease. A drop in
cardiac output from myocardia infarction or congestive heart failure (CHF) may
causeAMI inapatient with visceral atherosclerosis. ThromboticAMI may sobea
complication of arterial aneurysm or other vascular pathol ogies, such asdissection,
trauma, and thromboangiitis obliterans. Ininflammatory vascular disease, smaller
vesselsare affected. Thrombosistendsto occur at theorigin of the SMA, causing
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widespread infarction. These patientsfrequently present with ahistory of chronic
mesentericischemiaintheform of intestina anginabeforetheemergent event.

NOMI isprecipitated by asevere reduction in mesenteric perfusion, with
secondary arterial spasm from such causes as cardiac failure, septic shock,
hypovolemia, or theuse of potent vasopressorsin patientsin critica condition. Because
bowel perfusion, similar to cerebral perfusion, is preserved in the setting of
hypotension, NOMI representsafailure of autoregulation. Many vasoactive drugs
may also causeregional vasoconstriction, such asdigitalis, cocaine, diuretics, and
vasopressin. Grosspathol ogic arteria or venousoccl usonsarenot observed in patients
with NOMI.

MVT often (i.e., >80% of thetime) istheresult of some processesthat make
thepatient morelikely to form aclot in the mesenteric circulation (i.e., secondary
MVT). Primary MV T occursin theabsence of any identifiable predisposing factor.
Thelist of causesfor MV T islong and includesinfection, usually from anintra-
abdomina source; phlehitisor pylephlebitis(portal pyemia) secondary toinflammeatory
diseases of thebowel such asdiverticulitis, appendicitis, and secondarily infected
carcinomaof the bowe ; hypercoagul able states such asthose cauised by polycythemia,
ora contraceptives, or genetic abnormalities (protein C or Sdeficiency); mesenteric
venous stasisfrom portal hypertension or mass effect of abdominal tumors; and
direct traumato the mesenteric veinsfrom asurgical procedure. Increased intra-
abdominal pressurefrom pneumoperitoneum during laparoscopic surgery canresult
iINMVT. MVT may aso occur after ligation of the splenic vein for asplenectomy or
ligation of the portal vein or the superior mesenteric vein aspart of "damage-control
surgery” for severe penetrating abdominal injuries. Other associated causesinclude
pancrestitis, sicklecd| disease, and hypercoagul ability caused by malignancy.

MVT often affectsamuch younger population. Symptoms may be present
longer than inthetypical casesof AMI, sometimes exceeding 30 days. Infarction
fromMVT israrely observed withisolated SMV thrombos's, unlesscollateral flow
intheperipheral arcadesor vasarectaiscompromised aswell. Fluid sequestration
and bowel wall edemaaremore pronounced thanin arterial occlusion. Thecolonis
usually spared because of better collateral circulation. The chronicformof SMV
thrombosismay manifest asesophageal varicesbleeding.

Clinical

Higtory. All typesof AMI haveasmilar presentation to someextent. Differences
inclinical appearancefor each typearediscussed below. Themost important finding
ispain disproportionateto physical examinationfindings. Typicaly, panismoderate
to severe, diffuse, nonlocalized, constant, and sometimes colicky.

Onset variesfrom typeto type. Nauseaand vomiting are found in 75% of
affected patients. Anorexiaand diarrheaprogress ng to obstipation area so common.
Abdominal distension and Gl bleeding arethe primary symptomsin up to 25% of
patients. Pain may be unresponsiveto narcotics. Asthebowe becomesgangrenous,
rectal bleeding and signsof sepsis(e.g., tachycardia, tachypnea, hypotension, fever,
atered menta status) develop. A review of systems, looking for risk factorsof AMI,
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should be performed. Thissyndromehasa

catastrophic outcome if not properly and Site of thrombosis
rapidly treated. It shouldbeconsderedinany | . .
patient with abdomina paindisproportionate  pacreatoduodenal a.
tophysical findings, gut emptyingintheform Middle colic a.
of vomiting or diarrhea, and the presence of

risk factors, epecidly ageolderthan50years.  Right colica.

Embolic acute mesenteric ischemia
(Fig. 5.8).

1. AMI from embolic causestypicaly
hasthe most abrupt and painful presentation
of al types. Thisisdueto therapid onset of
occlusion and inability to form additional Figure 5.8. The scheme of emboli
collateral circulation. It hasbeendescribed ~ of superior mesenteric artery
asabdominal apoplexy.

2. Often, vomiting and diarrhea (gut emptying) are observed. Patientsare
usually found to have asource of embolization. Because most emboli areof cardiac
origin, patientsoften haveatrial fibrillation or arecent myocardia infarction (with
mura thrombus). Infrequently, patientsmay report ahistory of valvular heart disease
or previousembolic episode.

Thrombotic acute mesenteric ischemia

1. AMI caused by athrombus, suchasamyocardid infarction, typically happens
when an artery aready partially blocked by atherosclerosis becomes completely
occluded.

2. Similarly to anginapectorispreceding amyocardia infarction, 20-50% of
these patientshaveahistory of abdomina angina. Abdomina anginaisasyndrome
of postprandial abdominal pain starting soon after eating and lasting for up to
3hours. Thedigestion of food requiresincreased perfusion of theintestine, sothe
mechanismissimilar tothat of exercise-induced anginapectoris. Weight loss, "food
fear," early satiety, and atered bowel habitsmay be present.

3. Theprecipitating event that initiatesthrombotic AM| may beasudden drop
incardiac output frommyocardid infarction or CHF or aruptured plaque. Dehydration
fromvomiting or diarrheadueto an unrelated illnessmay a so precipitatethrombotic
AMI. These patientshave undergoneagradual progression of arterial occlusonand
frequently haveabetter collateral supply. Bowel viability isbetter preserved, often
leading to aless severe presentation than with embolicAMI. Symptomstend to be
lessintenseand of more gradua onset. Asmight be expected, these patientstypically
have ahistory of atherosclerotic disease at other sites, e.g., coronary artery disease,
cerebral arteria disease, peripheral artery disease (especialy aortoiliac occlusive
disease), or ahistory of aortic reconstruction.

Pathogenesis

Transmural infarcts

* All layersdueto sudden occlusion of major vessels.

\ ___'J-Majur emboli

4

A. ileocolic g8
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» Bowel swollen, gangrenous and
= perforatesinfew days(Fig. 5.9).
* Clinica Presentation:
* Sudden severe abdominal pain and
' tenderness; sometimesnausea, vomiting and
~ bloody diarrheaor melena.
.= » Shock and vascular collapsein hours.
2 * Perigtagsisdiminished.
Figure 5.9. Bowel gangrenous Mucosal and mural infarcts
(arrow, @) and normal (arrow, b) « Most commonly dueto hypoperfusion
inwatershed areas.

* Necrosisof mucosaonly; mucosahemorrhagic; serosanormal.

* Clinica Presentation:

—May not befatal if cause corrected.

—Nonspecific abdomina complaintsand intermittent bloody diarrhea, but may
progressto extensiveinfarction and sepsis.

Nonocclusive mesenteric ischemia

1. NonocclusiveAMI occursmorefrequently in older patientsthan other forms
of AMI. Thesed derly patientsareoften aready inan | CU setting with acuterespiratory
distress syndrome or severe hypotension from cardiogenic or septic shock, or they
aretaking vasopressivedrugs. Most of these patientsaretaking digitalis.

2. Symptomstypically devel op over severa days, and patientsmay havehad a
prodrome of malaiseand vague abdominal discomfort. When infarction occurs, the
patients develop increased pain associated with vomiting. They may become
hypotensive and tachycardic, with loose bloody stool.

Mesenteric venous thrombosis

1. MVT isoften observed inamuch younger patient popul ation than other
typesof AMI. MVT patients can present with an acute or subacute abdominal pain
syndromerelated to involvement of the small intestine rather than the colon. The
symptomsarefrequently lessdramatic. Diagnosiscan beeven moredifficult, because
symptomsmay have been present for weeks(i.e., 27% have symptomsfor >30d).
Typica symptomsof AMI may have been experienced for aprolonged period with
gradual worsening. The chronicform may manifest asesophageal varicesbleeding.

2. Many patients have a history of one or more of the risk factors for
hypercoagulability. Theseincludeora contraceptive use, congenital hypercoagulable
states, deep veinthrombosis(DVT), liver disease, tumor, or portocaval surgery.

Physical. Despitedifferent etiology, physica examination findingsin patients
withAMI aresimilar. Themain distinction isbetween early and | ate presentation.
Early inthe course of thedisease, inthe absence of peritonitis, physical signsarefew
and nongpecific. Tendernessisminimal to nonexistent. Stool may beguaiac positive.
Peritoneal signsdevelop late, wheninfarction with necrosisor perforation occurs.
Tenderness becomes severe and may indicate the location of theinfarcted bowel
segment. A palpable tender mass may be present. Bowel sounds range from
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hyperactive to absent. Voluntary and involuntary guarding appears. Fever,
hypotension, tachycardia, tachypnea, and altered mental status are observed. Foul
breath may be noted with bowel infarction, from the putrefaction of undigested
aimentary materia accumulated proximal to thepathologic site.

Signsreflecting risk factorsfor AMI may benoted. PetientswithembolicAMI
may haveatrid fibrillation or heart murmurs. Thosewith thromboticAMI or NOMI
may have an abdomina murmur or ascar from arecent abdomind aortic repair with
or without reimplantation of the SMA. Thosewith MV T may haveevidenceof tumor,
cirrhosis, DVT, or recent abdominal surgery.

Causes

Embolic acute mesenteric ischemia

1. Cardiac emboli mural thrombus post-myocardial infarction, auricular
thrombus associated with mitral stenosisand atrid fibrillation, septic emboli from
vavular endocarditis (lessfrequent).

2. Emboli from fragments of proximal aortic thrombus due to a ruptured
atheromatousplague.

3. Atheromatous plague didodged by arteria catheterization.

Thrombotic acute mesentericischemia

1. Atherosclerotic vascular disease (most common).

2.Aorticaneurysm.

3. Aorticdissection.

4. Arteritis.

5. Decreased cardiac output from myocardia infarction or CHF (thrombotic
AMI may cause acute decompensation).

6. Dehydration from other causes.

Nonocclusive mesenteric ischemia

1. Hypotension from CHF, myocardial infarction, sepsis, aorticinsufficiency,
severeliver or rena disease, or recent major cardiac or abdominal surgery.

2. Vasopressivedrugs.

3. Ergotamines.

4. Cocaine.

5. Digitalis (whether adigitalis use causes NOMI or patients who develop
NOMI areolder and are morelikely to have been prescribed digitalisisunclear).

Mesenteric venousthrombosis: more than 80% of patientswithMVT are
found to have predisposing conditions.

1. Hypercoagulability from protein C and S deficiency, antithrombin I11
deficiency, dysfibrinogenemia, abnormal plasminogen, polycythemiavera(most
common), thrombocytos's, sicklecell disease, factor V Leiden mutation, pregnancy,
and oral contraceptiveuse.

2. Tumor causing venous compression or hypercoagul ability.

3. Infection, usually intra-abdominal, such asappendicitis, diverticulitis, or
abscess.

4. \enous congestion from cirrhosis (portal hypertension).
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5. Venoustraumafrom accidentsor surgery, especially portocava surgery.

6. Increased intra-abdominal pressure from pneumoperitoneum during
laparoscopic surgery.

7. Pancredtitis.

8. Decompression sickness.

INVESTIGATIONS

L aboratory studies

Ingeneral, laboratory studiesare not helpful in diagnosing AMI. No serum
marker issengitive or specific enough to establish or excludethediagnosisof AMI.
Waitingfor |aboratory resultsshould not delay radiographic sudiesif serioussuspicion
of AMI exists.

1. CBC may bewithinthereferencerangeinitialy, but theWBC count eventudly
rises asthe disease progresses. L eukocytosisand/or |eftward shift are observedin
over 50% of cases. Thehematocrit iselevated initially from hemoconcentration due
tothird spacing, but it decreaseswith Gl bleeding.

2. Amylaselevelsare moderately elevated in over 50% of patients, but this
findingisnonspecific.

3. Phogphateleve swereinitidly thought to be sengtive, but later sudiesshowed
asengtivity of only 25-33%.

4. ABG: Metabolic acidosisisobserved latein disease course, but thisisa
nonspecificfinding.

5. Lactateiselevated lateintheclinical course. Levelsthat are persistently
withinthereferencerange strongly indicate adiagnosisother thanAMI (sensitivity
96%, specificity 60%).

6. D-dimer has been suggested to possibly be helpful based on one small
dlinica study reportedin 2001 and on oneexperimentd study inrats.” Clinica experience
islackingtovdidatetheroleof D-dimer inthe screening and diagnosisof AMI.

Imaging studies

Plain abdominal films

1. Findingson plainfilmsof the abdomen often arenormal in the presence of
AMI. However, plainfilmsarewarranted to excludeidentifiable causes of abdomina
pain, such asperforated viscuswith freeintraperitoned air.

2. Positivefindingsare usually late and nonspecific and includeileus, small
bowel obstruction, edematous/thickened bowel walls, and paucity of gasinthe
intestines. More specific Sgns, such aspneumatos sintestinalis, that is, submucosal
gas (seetheimage below); thumbprinting of the bowel wall; and portal veingas, are
late findings. In one study of 23 cases of bowel infarction, 30% of the patients
demonstrated focally edematous bowel wall (thumbprinting) and/or pneumatosis
intesindis.

Computed tomography scan

1. CT scan helpsexclude other causes of abdominal pain (Fig. 5.10).
2. CT angiography hasasensitivity of 71-96% and aspecificity of 92-94%for
AMI. Inclinical practice, CT angiography isordered much morefrequently than
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classic angiography. CT angiography is
noninvasive, readily available, and the
preferred modality for MVT (90% sengttivity).

3. CT scan may show pneumatosis
intestinalis, portal vein gas, bowel wall and/
or mesenteric edema, abnormal gaspatterns,
thumbprinting, streaking of mesentery, and
solid organinfarction. Bowel wall edemais
the most common finding on CT scan. It
represents submucosd infiltration of fluid or
hemorrhage into ischemic bowel. Arterial Figure 5.10. CT scan:
occlusion may show nonenhancement of the  pneumatosis intestinalis (arrows)
vessels. MVT usualy showsathrombusin
theSMV or portal vein.

4. Serial CT angiograms can be used to monitor patientstreated nonsurgically
with anticoagul ation.

Angiography

1. Angiography has been the criterion standard to aid in diagnosis and
presurgica planning. It aso playsanimportant rolein pharmacol ogicinfusontherapy.
However, angiography islessand lessresorted toin clinical practice. Sengtivity is
reported to be 88% for AMI.

2. Anembolus appearsasasharp cutoff of flow near theorigin of themiddle
colic artery. Thrombus appears asamore tapered occlusion near the origin of the
SMA. NOMI ischaracterized by narrowing of theoriginsof multiple SMA branches,
aternating dilation and narrowing of theintestinal branches(ie, " string of sausages”
sign), spasm of themesenteric arcades, andimpairedfilling of theintramura vessels.

3.Angiography isactualy asecond-linestudy in patientswithastrong suspicion
of MVT becausefa se-negativefindingsare common. Findingswith MVT include
thrombusinthe SMV, reflux of contrast into the aorta, prolonged arteria phasewith
accumulation of contrast and thickened bowel walls, extravasation of contrast into
bowel lumen, andfilling defect inthe portal vein or completelack of venous phase.

Ultrasonography

1. Duplex sonography studiesarehighly specific (92—-100%) but not assengitive
(70-89%) compared to angiography. The examination cannot detect clotsbeyond
the proximal main vessels nor can it be used to diagnose NOMI. Ultrasound is
considered asecond-line study for AMI. It isoften lessuseful in the presence of
dilated fluid-filled loopsof bowel.

2. Somestudies show usefulnesssimilar to CT scanning if duplex scanningis
performed for MV T. It may show athrombusor absent flow intheinvolved arteries
or veins. Other possiblefindingsinclude portal veingas, biliary disease, free peritoned
fluid, thickened bowe wall, andintramural gas.

Magnetic resonance imaging/magneti c resonance angiography

1. MRI andMRA providefindingssmilar to CT scaninAMI. Sengtivity of MRA
1S100% and specificity is91%. MRA isparticularly effectivefor evaluatingMVT.
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2. Themain drawbacks are the expense and thetimerequired. Inthefuture,
rapid MRA may supplant angiography.

Echocardiography findingsmay confirm the source of embolization or show
vavular pathology.

Other tests

1. Intraoperative fluorescein administration: During laparotomy, 1 g of
fluoresceinisinfused. Viable bowel fluorescesbrightly under aWood lamp. This
allowsthe surgeon to better eval uate the segmentsthat need resection. It may be
performed at the primary operation or during a24-hour second-look operation.

2. ECG may show myocardial infarction or atrial fibrillation.

Procedures

1. Nasogastric tube decompression helps relieve distension and allows
eva uation for upper Gl bleeding.

2. Diagnogtic peritoned lavagemay recover the serosanguineousfluid associated
with bowel infarction; thisisnot apreferred study if AMI issuspected.

3. Foley catheterization alowsfor monitoring of urinary output asanindicator
for minima fluid resuscitation.

4. Inpatientswithintestina angina, percutaneoustrand umina angioplasty and
stenting of the celiac and/or mesenteric arteries have been reported with variable
short- and long-term patency rates. A multi-indtitutiona , randomized, controlled clinical
trial isneeded to definethe optimal conditionsfor their application.

TREATMENT

Medical care

Make all effortsto improve patients cardiovascular status. Avoid use of
vasopressors because they worsen ischemia. Provide oxygen at 100% or by
intubationif needed. Fluid resuscitationisaccomplished withisotonic sodium chloride
solution, and blood productsare provided as needed. Adequacy of resuscitation can
be monitored by urinary output, central venous pressure, or Swan-Ganz pressure
monitoring. Insert anasogadiri c tube, and optimizecardiac Satushy tresting arrhythmia,
CHF, or myocardia infarction. Start broad-spectrum antibioticsearly. Providepain
control whilemaintaining stableblood pressure.

Angiographically infused papaverine

1. Papaverineinfused through the angiogram catheter at the affected vessdl is
useful for dl arteria formsof AMI. It relievesreactivevasogpasmin occluded arterid
vesselsandistheonly treatment of NOMI other than resection of gangrenousbowe.

2. Start an infusion of 30—60 mg/h after angiogram, and adjust the dosefor
clinical response. Continuethisfor at least 24 hours.

3. If the catheter dlips into the aorta, significant hypotension can occur.
Papaverineisincompatiblewith heparin.

Angiographically infused thrombolytics

1. Thrombolyticsinfused through theangiogram catheter can bealife-saving
therapy for selected patientswith embolicAMI.
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2. Bleedingisthemain complication. Thrombolyticadministrationisrisky and
should only be undertakenif peritonitisor other signsof bowel necrosisare absent.
[t must be started within 8 hours of symptom onset.

3. If symptomsdo not improvewithin 4 hoursor if peritonitisdevel ops, stop
theinfusion and perform surgery.

Angioplasty after thrombolysis

1. A very select group of patients who have atherosclerotic plagues at the
originof theSMA after thrombolyssaredigiblefor angioplasty. Angiopladly istechnically
difficult because of theanatomy of the SMA. Restenosisrates are 20-50%.

2. Limited study findingsindicateadefiniterolefor angioplasty inthetreatment
of AMI.

Heparin for MVT

1. Heparin anticoagul ation isthemain trestment of MV T. If no signsof bowel
necrosisexi<, the patient may not even need an operation. Heparin may increasethe
chance of bleeding complications. An avenue of study for possiblefutureclinical
tria smay betheuseof enoxaparin (Lovenox) or other low molecular weight heparins
asapotentia substitutefor heparinin thetreatment of MVT.

2. Administer heparin asabolus of 80 U/kg, not to exceed 5000 U, and then
asaninfusonat 18 U/kg/huntil full conversontoord warfarin. Appropristemonitoring
of anticoagulation using activated partia thromboplastintime (aPTT) ismandatory.

3. Percutaneous endovascular interventions.

4. Experience with percutaneous endovascular interventions has been
accumul ated.

5. In select cases, especialy inisolated spontaneous dissection of the SMA,
stent placement may offer the best option.

Surgical care

Recognition of AMI before permanent tissue damage occursisthe best way
toimprove patient surviva, and only angiography or exploratory surgery makesearly
diagnosispossible. Experiencewith CT and MR angiography israpidly changing the
therapeutic approach, alowing for prompt laparotomy in patientswith suspected
AMI when expeditiousformal angiography isnot available. A second-look procedure
isindicated whenever bowel of questionableviability isnot resected.

* Preoperative care: stabilize patientsusing IV fluids, antibiotics covering the
colonic flora, nasogastric tube decompression, and bladder catheterization, with
heparin or papaverine administered asindicated. Blood should beavailable.

* Operative care: al typesof AMI may require resection of necrotic bowel if
sgnsof peritonitisdevel op. Differentiation of nonviableversusviablebowel canbe
enhanced by intraoperative fluorescein use. Because of fat absorption, fluorescein
can be used only once. M ost patients can benefit from a24- to 48-hour second-
look operation to assessfor viability of theremaining bowel.

EmbolicAMI

* Unlesstheinvolved bowd isclearly gangrenous, an attempt at reperfusionis
necessary. The SMA isisolated, and thelocation of the blockageisdetermined by
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pal pation of pulses. Because most emboli are near the origin of the middle colic
artery, notethe proxima SMA pulseinembolicAMI.

* A transverse arteriotomy ismade proximal to the point of occlusion, and a
ball oon-tipped Fogarty catheter (Size 3 or 4) ispassed distally. The balloonisthen
inflated and the clot extracted.

* The arteriotomy can be closed primarily or vein-patched to avoid lumen
compromise. A bypassmay berequired if thrombectomy isunsuccessful.

* Observetheintestinesfor 10-15 minutes after restoration of flow to assess
viability of bowel. This can be enhanced by intraoperative duplex ultrasound,
fluorescein use, and pal pation of pulsesdistal to theocclusion.

ThromboticAMI

» Emergency surgica revascularizationisindicated. Simplethrombectomy has
littleor no benefit because most patientshave clinicaly significant atherosclerosisat
thetimeof theacute decompensation. Unlike patientswithembolicAMI, these patients
havealeson at theorigin of the SMA and no SMA pulsationisdetected at theorigin.

« If thegut isnot irreparably gangrenous, proceed with therevascul arization
procedure. An antegrade aortomesenteric bypassisthe best technique. Transaortic
endarterectomy isan alternative when no veinissuitableto harvest or aprosthetic
graftiscontraindicated (eg, massvefeca contamination). Endarterectomy ismore
time consuming than thrombectomy and bypass procedures.

* Reevaluate bowel viability after revascul arization and thrombectomy.

M esenteric venousthrombosis

* Asfor any patient withAMI and Sgnsof peritonitis, including diagnosed NOMI,
exploratory laparotomy and resection of infarcted bowel isindicated.

» Thrombectomy haslittleusein MV T becauseit can only be performed if the
thrombusisfresh (i.e,, 1-3d). InMTV, thrombectomy haslittle proven effectiveness
becausethethrombusisusualy toowidespread and al thethrombi cannot beremoved
completely.

» Spontaneous dissection of the SMA: When diagnosed before the onset of
intestinal infarction, percutaneous stent placement has been successful.

Surgical resection

1. Bowel returned to abdominal cavity and anesthesiologist maximize
hemodynamic statusfor 30-45 min before making definitive assessment of intestinal
viability and necessity for bowel resection.

2. Clinica sgns(absenceperistalsis, bowd wall edema, discol oration of bowel
and mesentery, mucosal hemorrhage, absence of bleeding from cut edges) are
imprecise markersand may lead to excessive resection.

3. Objective modalities: continuouswave Doppler ultrasound; fluorescein IV
with Wood'slamp.

4. All nonviable bowel resected or long segments marginal bowel leftinsitu
with continuity reestablished during second-look procedure 18-24 hrs. | ater.

I npatient and outpatient medications
* Papaverine—for patientswith arterial occlusveAMI or NOMI.
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» Heparin—for patientswithMV T or after revascul arization.
» Warfarin—for long-term trestment of patientswithMV T or atrid fibrillation.
* Broad-spectrum anti biotics and pain medications—for all patients.
* Thrombolytics—for selected patientswith embolicAMI.
e Outpatient medications.
* Antiarrhythmics—for patientswith atrid fibrillation.
» Warfarin—for long-term trestment of patientswithMV T or atrid fibrillation.
Complications
 Bowel necrosisrequiring bowel resection.
* Septic shock.
* Desath.
Prognosis
Theprognosisof AMI of any typeisgrave. Patientsinwhomthediagnosisis
missed until infarction occurshaveamortaity rate of 90%. Evenwith good trestment,
up to 50-80% of patientsdie. Survivorsof extensive bowel resectionfacelifelong
disability. However, with rapid treastment, the mortality rate can be reduced
considerably, and patients may be spared bowel resection.

5.3.2. Chronicmesentericischemia

Antonio Hodgson first described mesentericischemia(asshowninthefollowing
image) inthelatter part of the 15" century.

During the middle of the 19" century, the medical profession becamemore
interested in thiscondition. By theturn of the 20" century, many review articlesand
textswere produced describing the recent advancesin both the characterization and
treatment of mesentericischemia

In 1901, Schnitzler described apatient with along history of postprandial
abdominal pain. Hewasfound to have an atherosclerotic plague with an overlying
thrombus of the superior mesenteric artery. Schnitzler concluded that if a patient
could develop painin hisor her lower extremities secondary to atherosclerosis, the
assumption that apatient could present with postprandial pain dueto narrowing of
themesenteric vessel swould bereasonable.

By themiddleof the20" century, Dunphy hypothesized that mesentericischemia
wasamanifestation of viscera atherosclerogs. In 1958, Shaw and Maynard described
thefirst thromboendarterectomy of the superior mesenteric artery for thetreatment
of both acute and chronic mesentericischemia.

Severa other surgical procedures have since been attempted, ranging from
reimplantation of thevisceral branchinto the adjacent aortato using an autogenous
vein graft. In 1972, Stoney and Wylie introduced transaortic visceral
thromboendarterectomy and aortoviscera bypass, which have proven to bevery
effectivetechniques.

Pathophysiology

In more than 95% of patients, the cause of mesentericischemiaisdiffuse
atherosclerotic disease, which decreases the flow of blood to the bowel. Asthe
atherosclerotic disease progresses, symptomsworsen. Usudly, al 3mgor mesenteric
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arteriesare occluded or narrowed. Although the pathophysi ol ogic mechanism by
whichischemiaproducespainisstill not completely understood, current physiologic
understanding of splanchnic perfusion suggestsakey rolefor thesplanchniccirculation
intheregulation of cardiovascular homeostasis. Gastrointestinal perfusionisoften
compromised early relativeto other vascular bedsin Stuationsincluding criticd ilIness,
major surgery, and exercise, al of which are characterized by increased demandson
thecirculation to maintain tissue oxygen delivery. Perhaps more importantly, this
relative hypoperfusion often outlaststhe period of the hypovolemicinsult or [ow-
flow State.
CLINICAL
History
Petientstypically present with ahistory of thefollowing:
* Weight loss.
* Postprandial pain, generally epigastric or periumbilical.
» Fear of eating (Sitophobia).
* Higtory of vascular diseaseinvolving other organssuch asmyocardid infarction
(MI), cerebral vascular disease, or periphera vascular disease.
e Other nonspecific symptomsincludethefollowing:
* Nausea.
* \omiting.
* Diarrhea.
» Congtipation.
* Flatulence.
Physical
Upon physica examination, thefollowing may befound:
* Signsof malnutrition.
» Pain disproportionateto examination findings.
 Usudly diffusemild abdominal tenderness.
* Norebound or guarding.
» Abdomina bruit.
* Signsof periphera vascular disease, such ascarotid bruits, decreased pul ses,
andischemicfest.
Causes
Factorsthat predisposeto atherosclerosis are associated with increased risk
for chronic mesentericischemia Theseincludethefollowing: smoking, hypertension,
diabetes mellitus, hypercholesterolemia (although patients may present with
hypochol esterolemiabecause of their chronic malnourished state).
INVESTIGATIONS
Laboratory Studies
1. CBC count may demonstrate anemia, leukopenia, or lymphopeniasecondary
to chronic mal nourishment.
2. Chemistriesmay show € ectrolyte abnormaitiesfrom ma nutrition, vomiting,
or diarrhea.
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3. Urinalysisshould be performed to rule out stonesor infection.
4. Liver function testsmay show hypoa buminemiafrom ma nutrition.
5. If apatient presentswith steatorrhea, send stool fat for examination.
6. Preoperative considerationsincludethefollowing:

« CBC count.

* Chemidtries.

* Prothrombintime (PT).

» Activated partial thromboplastintime (aPTT).

* International normalizedratio (INR).

Imaging studies

1. Perform chest radiography to rule out pneumonia(seetheimage below).

2. Perform dipyridamole-thallium scanning if coronary artery diseaseisa
suspected comorbidity.

3. Arteriography is the criterion
standard and will show occlusion (asinthe
following image, Fig. 5.11) of 2 viscerd
branchesof the aorta, with severe stenosisof
theremainingviscerd branch, usudly thecdiac
Or superior mesenteric artery.

4. Mesenteric duplex ultrasonography
isanoninvasive method of analyzing flow
through the vessels and also for assessing
vascular patency following visceral bypass . o~
grafting or (_andovascular stenting. Visceral Figure 5.11. Arteriography:
duplex testing of a bypass graft or stent- stenosis of the superior
angioplasty site that shows peak systolic mesenteric artery (arrow)
velocities >300 cm/s with end-diastolic
velocities>50to 70 cnv/s, or adecreased graft vel ocity pesk systolic vel ocity <40 cmi/s
should be considered for interrogeation using angiography to confirm or exclude severe
(>70%) stenosis. Unfortunately, intraperitoneal gas, respiratory movements, obesity,
and any previousabdomina surgeriesmay limit the sengitivity of thistest.

5. Multislice computerized tomography (M SCT) scanningisanoninvasive
test which can also play amajor rolein diagnosing vascul ar disease of the celiac
trunk and superior mesenteric artery in chronic mesentericischemia.

6. Magnetic resonanceimaging/magnetic resonanceangiography (MRI/MRA)
appearsto have great promise asadiagnostic tool. Until the use of fast contrast-
enhanced (CE) techniques, animportant limitation wastheacquisitiontime of phase-
contrast or time-of -flight imaging and the devel opment of motion artifacts. Recent
advancesin MRA technol ogy have shortened acquisitiontimes, soitisnow possible
to obtain successiveimagesin the arterial and then the portal phase. MRA can be
used as an adjunct to any MR examination.7 Acute mesenteric ischemiais an
emergency inwhich computed tomography scanning isthemost appropriateimaging
modality. Conversdly, chronic mesentericischemiaisbest examined with CE-MRA,
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whichisamost asaccurateasDSA. MRA can al so be coupled with measurements
of flow. With thisfunctiona approach, MRA istheonly modality that can completely
assessvascular diseases of the abdomen.

TREATMENT

Medical care

1. Because of the high rate of thrombosis, medical management asasole
treatment iswarranted only in patientswhoserisk with surgery outwe ghsthe benefits.

2. Some patients may find short-term relief with nitrate therapy; however, this
treatment isnot curétive.

3. Medica management includesanticoagul ation therapy withwarfarin.

4. Once a diagnostic arteriogram is obtained and surgery is deemed
appropriate, start intra-arterial papaverineto reducetherisk of arterial spasm.

Surgical care

1. After thediagnosisismadeby arteriography, patientsshould undergo surgery
because of therisk of continued weight loss, acuteinfarction, perforation, sepsis,
and deeth.

2. Stenting of viscera vessel s has been reported with some successand may
bean adternativeto surgery.

3. Surgical correctionincludes: 1) transaortic endarterectomy of theceliac or
superior mesenteric artery, 2) retrograde bypassfrom the externa iliac artery, and
3) anterograde bypass, which providesthe best orientation of the graft tothe aorta.

Mortality/M or bidity

» Chronic mesentericischemiaby itself doesnot represent animportant cause
of mortdlity.

 Complications, whichinclude acute thrombosis or embolus, are significant
causesof increased mortality and arethemain reason to revascul arize these patients.

» Pati entswith chronic mesenteric ischemiaoften present with mal nutrition
secondary to their fear of postprandia abdominal pain. These patientsmay havea
prolonged hospital coursedueto their chronic malnourished state.

54.INFLAMMATORY BOWEL DISEASE

Inflammatory bowel disease (IBD) refersto chronic conditionsthat cause
inflammationin somepart of theintestines.

Theintestinal wallsbecome swollen, inflamed, and devel op ulcers, which can
cause discomfort and seriousdigestive problems. The exact symptomsdepend on
which part of thedigestivetract isinvolved.

Typesof IBD: Crohn's Disease and Ul cerative Colitis.

Crohn'sdiseaseisaform of IBD that can occur anywherealong thedigestive
tract—from the mouth to the anus. It affectsthe deeper layersof thedigestivelining
and can occur as"skip lesions' between healthy areas. Crohn'soften involvesthe
small intestine, the colon, or both. Internal tissues may devel op shallow, crater-like
areas or deeper soresand acobblestone pattern, as seen here.
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Unlike Crohn'sdisease, ulcerative colitisonly involvesthe colon and rectum.
Inflammation and ulcerstypically affect only theinnermost lining in these aress,
compared with the deeper lesions seen in Crohn's disease. Often only the lower
(sigmoid) colonisaffected, but it can occur higher up, too. The more of the colon
that isaffected, theworse the symptomswill be.

5.4.1. Crohn'sdisease

Crohn'sdiseaseisachronicinflammatory
diseaseof theintestines (Fig. 5.12). It primarily
causes ulcerations (breaksin thelining) of the
small and large intestines, but can affect the
digestivesystem anywherefromthemouthtothe
anus. It is named after the physician who
described the diseasein 1932. It alsoiscalled
granulomatousenteritisor colitis, regiond enteritis,
iletis ortermind ileitis.

Microscopy

* Characteridtic granulomaof Crohn'sdiseese
composed of epithelioid histiocytes (Fig. 5.13).

* Thegranulomasareoftenfoundinlymph
nodules.

*Giant cells are not necessary for the
diagnosis of granuloma, and necrosis in the
granulomaisnot seen. _ any part of the gastro-intestinal

Causes of Crohn’sdisease tract. The inflammation

Thecauseof Crohn'sdiseaseisunknown.  penetrates the lining of the
Somescientistswspectthatinfection by certan gastro-intestinal tract and often
bacteria, such asstrainsof mycobacterium, may causes ulcers to form
be the cause of Crohn's disease. To date,

however, there has been no convincing

Small intestine

Appendix Rectum

Figure 5. 12. Crohn's disease
is an inflammatory bowel
disorder that may affect

2 Although diet may affect the symptomsin
Y, patientswith Crohn'sdisease, itisunlikely that
Al dictisresponsiblefor thedisease.

¥ Activation of theimmunesysteminthe
¥ intestinesgppearstobeimportantinIBD. The
e | mmunesystemiscomposed of immunecells
SRS #% ond the proteins that these immune cells
Figure5.13. Microscopy: produce. Normally, these cellsand proteins

granuloma of Crohn'sdisease  defend the body against harmful bacteria,
(arrows) viruses, fungi, and other foreign invaders.

Activation of the immune system causes
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inflammation within thetissueswhere the activation occurs. (Inflammationisan
important mechanism of defense used by theimmune system.)

Normaly, theimmune system isactivated only when the body isexposed to
harmful invaders. In patientswith IBD, however, theimmune system isabnormally
and chronicaly activated in theabsence of any knowninvader. Thecontinued abnormdl
activation of theimmune system resultsin chronicinflammeation and ulceration. The
susceptibility to abnormal activation of theimmunesystemisgenetically inherited.
Thus, first degreerdatives (brothers, sisters, children, and parents) of patientswith
IBD aremorelikely to devel op these diseases. Recently agene called NOD2 has
been identified asbeing associated with Crohn'sdisease. Thisgeneisimportantin
determining how the body respondsto some bacterial products. Individualswith
mutationsin thisgene are more susceptibleto devel oping Crohn'sdisease.

Intheearly stages, Crohn'sdisease causes small, scattered, shallow, crater-
like areas (erosions) on theinner surface of the bowel. These erosionsarecalled
aphthous ulcers. With time, the erosions become deeper and larger, ultimately
becoming true ulcers (which are deeper than erosions) and causing scarring and
stiffness of the bowel. Asthe disease progresses, the bowel becomesincreasingly
narrowed, and ultimately can become obstructed. Deep ulcerscan punctureholesin
thewall of thebowel, and bacteriafrom withinthebowe can spread toinfect adjacent
organsand the surrounding abdominal cavity.

When Crohn'sdisease narrowsthe small intestineto the point of obstruction,
theflow of the contentsthrough theintestine ceases. Sometimes, the obstruction
can be caused suddenly by poorly-digestiblefruit or vegetablesthat plug the a ready-
narrowed segment of theintestine. When theintestineis obstructed, digesting food,
fluid and gasfrom the stomach and the smal | intestine cannot passinto the colon.
The symptoms of small intestinal obstruction then appear, including severe
abdominal cramps, nausea, vomiting, and abdominal distention. Obstruction of the
small intestineismuch morelikely sincethe small intestineismuch narrower than
thecolon to beginwith.

Deep ul cerscan puncture holesin thewallsof thesmall intestineand thecolon,
and create atunnel between theintestine and adjacent organs. If the ulcer tunnel
reaches an adjacent empty spaceinsdethe abdomina cavity, acollection of infected
pus (an abdomina abscess) isformed. Petientswith abdomina abscessescandevelop
tender abdomina masses, highfevers, and abdominal pain.

When the ulcer tunnelsinto an adjacent organ, achannel (fistula) isformed.
Theformation of afistulabetween theintestine and the bladder (enteric-vesicular
fistula) can causefrequent urinary tract infectionsand the passage of gasand feces
during urination. When afistuladevel ops between theintestine and the skin (enteric-
cutaneousfistula), pusand mucousemergefromasmall painful opening ontheskin
of the abdomen. The devel opment of afistulabetween the colon and the vagina
(colonic-vaginal fistula) causes gas and fecesto emergethrough thevagina. The
presenceof afistulafrom theintestinesto theanus(anal fistula) leadsto adischarge
of mucousand pusfrom thefistula's opening around the anus.
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SUmmary

Theetiology of Crohn's Diseaseisunknown. The search for an etiology has
focused onthefollowing areas:

1. Infectious agents— M .paratubercul osis has received the most attention
athoughthefindingsareinconclusive.

2. Diet —adisordered immune response to someingested antigen has been
considered but no definitefood antigen hasbeenidentified.

3. Genetic—thestrong concordancein monozygotic twinsand not indizygotic
in contrast to thelack of any associationin Ulcerative Colitishasnot resulted in any
specific geneabnormality being identified. In additionthereisatenfold risk among
first degreerelatives.

4. Immune—thereisincreasing evidencethat an abnormal immuneresponse
to ungpecified and possblenon-specificantigens, may result in abnormal up-regulation
and down-regulation of inflammatory mediators|eading to theinflammatory tissue
changeswhich arethe hallmark of the disease.

5. Itispossblethat theetiology of thisdiseaseismultifactorid with thecommon
pathway being abnormal regulation of inflammeatory mediators.

CLINICAL

Common symptomsof Crohn'sdiseaseincludeabdominal pain, diarrhea, and
weight loss. Less common symptomsinclude poor appetite, fever, night sweats,
rectal pain, and rectal bleeding. The symptomsof Crohn'sdisease are dependent on
thelocation, the extent, and the severity of theinflammation. Thedifferent subtypes
of Crohn'sdiseaseand their symptomsare:

Crohn'scalitisisinflammation that isconfined to the colon. Abdominal pain
and bloody diarrheaarethe common symptoms. And fistulaeand peri-rectal abscesses
also can occur.

Crohn'senteritisreferstoinflammation confined to the small intestine (the
first part, called thejg unum or the second part, called theileum). Involvement of the
ileum aloneisreferred to as Crohn'sileitis. Abdominal pain and diarrheaarethe
common symptoms. Obstruction of the small intestine also can occur.

Crohn'sterminal iletisisinflammation that affectsonly thevery end of the
small intestine (terminal ileum), the part of the small intestine closest to the colon.
Abdomina painand diarrheaarethecommon symptoms. Small intestind obstruction
also can occur.

Crohn'senter o-colitisand ileo-colitisaretermsto describeinflammation
that involve both the small intestine and the colon. Bloody diarrheaand abdominal
pain arethe common symptoms. Small intestinal obstruction also can occur.

Crohn'stermind ileitisand ileo-colitisarethe most common typesof Crohn's
disease. (Ul cerativecalitisfrequently involvesonly therectum or rectum and sgmoid
colon at thedistal end of the colon. Theseare called ul cerative proctitisand procto-
sgmoiditis, respectivey).

Uptoonethird of patientswith Crohn'sdisease may have one or moreof the
following conditionsinvolvingtheand areax
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Swelling of thetissue of theana sphincter, themuscleat theend of the colon
that controlsdefecation.

1. Development of ulcersand fissures (long ul cers) within the anal sphincter.
These ulcersand fissures can cause bleeding and pain with defecation.

2. Development of and fistulae (abnormal tunnels) between theanusor rectum
and the skin surrounding theanus). Mucousand pusmay drain from the openingsof
thefistulaeontheskin.

3. Development of peri-rectal abscesses (collectionsof pusintheanal and
rectal area). Peri-rectal abscesses can causefever, pain and tendernessaround the
anus.

INVESTIGATIONS

Laboratory Studies

Thediagnosisof Crohn'sdiseaseissuspectedin patientswith fever, abdomina
pain and tenderness, diarrheawith or without bleeding, and and diseases. Laboratory
blood testsmay show elevated white cell counts and sedimentation rates, both of
which suggest infection or inflammation. Other blood tests may show low red blood
cell counts (anemia), low blood proteins, and low body minerals, reflecting loss of
these elementsdueto chronic diarrhea

X-ray

Barium X-ray studiescan beusad to definethedistribution, nature, and severity
of thedisease (Fig. 5.14).

Bariumisachaky materid that isvisibleby x-ray and appearswhiteon X-ray
films. When bariumisingested ordly (upper Gl series) it fillstheintestineand pictures
(X-rays) can be taken of the stomach and the small intestines. When barium is
adminigtered through therectum (barium enema), picturesof thecolonandthetermind
ileum can be obtained. Barium X-rays can show ulcerations, narrowing, and,
sometimes, fistulae of thebowel (Fig. 5.15).

Computerized axial tomography (CAT or CT) scanning isacomputerized
X-ray techniquethat allowsimaging of theentireabdomen and pelvis(Fig. 5.16). It
can beespecialy helpful in detecting abscesses.

Figure 5.15. "String sign”
Figure 5.14. Barium X-ray on X-ray from narrowed gut lumen
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Colonoscopy

Direct visualization of therectumand
thelargeintestine can be accomplished with |
flexible viewing tubes (colonoscopes). [+
Colonoscopy ismore accurate than barium
X-raysindetectingsmall ulcersor small areas |
of inflammation of the colon and terminal |

tissue sampl es (biopsies) to betaken and sent
for examination under the microscope to =
confirm the diagnosis of Crohn's disease.
Colonoscopy aso is more accurate than
barium X-rays in assessing the degree
(activity) of inflammeation.

Most recently, video capsule c
endoscopy has been added to the list of Figure 5.16. Coronal enteric phase
diagnostic tests for diagnosing Crohn's  CT enterographic image shows
disease. For video capsule endoscopy, @ mural hyperenhancement, mural
capsulecontainingaminiaturevideo camera stratification, and wall thickening
isswallowed. Asthe capsuletravelsthrough in terminal ileum (arrows)
thesmdl intesting, it sendsvideoimagesof thelining of thesmdll intestineto arecelver
carried on abdlt at thewaist. Theimagesare downloaded and thenreviewed ona
compuiter. Theva ueof video capsuleendoscopy isthat it canidentify theearly, mild
abnormdlitiesof Crohn'sdisease. Video capsuleendoscopy may beparticularly useful
whenthereisastrong suspicion of Crohn'sdisease but thebarium X-raysarenormal.
(Barium X-raysarenot asgood at identifying early, mild Crohn'sdisease.)

Video capsule endoscopy should not be performed in patients who have
obstruction of the small intestine. The capsule may get stuck behind the obstruction
and make the obstruction worse. Doctors
usually also arereluctant to perform video-
capsule endoscopy for the samereasonin -
patients who they suspect of having small
intestinal strictures (narrowed segments of
small intestine that can result from prior
surgery, prior radiation, or chronic ulceration,
for example, from Crohn'sdisesse).

Complicationsof Crohn'sdisease

Complicationsof Crohn'sdisease may
berelated or unrelated to theinflammation (ternat externah
withintheintestine(such asintestind or extra: Figure 5.17. Intestinal
intestinal) (Fig. 5.17). complications of Crohn's disease

Stricture
Abscess

Intestinal
bleeding

Widespread
inflammation

Perforation
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Intestinal complicationsof Crohn'sdiseaseincludeobstruction (Fig. 5.18)
and perforation of thesmall intestine, albscesses (callectionsof pus), fistulae(Fig. 5.19),
andintestinal bleeding. Massivedistention or dilatation of the colon (megacolon),
and rupture (perforation) of theintestineare potentialy life-threatening complications.
Both generally require surgery, but, fortunately, thesetwo complicationsarerare.
Recent datasuggest that thereisan increased risk of cancer of thesmall intestineand
colonin patientswith long-standing Crohn'sdisease.

Figure 5.18. The bowel obstruction I. Figure 5.19. The bowel fistula
(arrow) (arrow)

Extra-intestinal complicationsinvolvetheskin, joints, spine, eyes, liver,
andbileducts. Skininvolvementincludespainful red raised spotsonthelegs(erythema
nodosum) and an ul cerating skin condition generaly found around theanklescalled
pyodermagangrenosum. Painful eyeconditions (uveitis, episcleritis) can causevisud
difficulties. Arthritiscan causepain, swelling, and stiffnessof thejointsof theextremities.
Inflammation of thelow back (sacroiliacjoint arthritis) and of thespine (ankylosing
gpondylitis) can causepainand stiffnessof thespine. Inflammation of theliver (hepatitis)
or bileducts (primary sclerosing cholangitis) a so can occur. Sclerosing cholangitis
causes are narrowing and obstruction of theductsdraining theliver and canlead to
yellow skin (jaundice), recurrent bacterial infections, and liver cirrhosiswith liver
falure. Sclerosing cholangitiswith liver failureisone of thereasonsfor performing
liver transplantation. Sclerosing cholangitis frequently is complicated by the
development of cancer of the bileducts.

Differential diagnosis

Thedifferentia diagnosisof Crohn'sdiseaseincludes:

* Ulcerative colitis. In 10 to 20% of cases the two diseases cannot be
differentiated. Distinguishing feeturesincluderecta involvement and bloody diarrhoea
in UC, continuous disease pathol ogy, but no stricturesor fistulae. InUC thereisa
low plasmalL-6intheactivedisease, and thereisastronger association with non-
smokers. Also, UC patientsare more often p-ANCA positive.

* Irritablebowe syndrome. Thishasnoradiological abnormalitiesor weight loss.

* Gagtrointestinal malignancy. Themost important cancersherearelymphoma,
right colonic cancer and small bowel cancer. These patients might be expected to
have night sweatsand anaemia. Radiol ogically there may beamassand metastases.
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*|leal tuberculosis. Thisshould beinvestigated for with astool culture, and
might be suspected in theimmigrant popul ation. Pathol ogically, after |aparoscopic
biopsy therewill be caseating granulomas and mesenteric tubercules.

* Anorexia nervosa.

» Codliac disease— thiswill causeamalabsorptive picture.

» Chronicinfectionwith Giardia, Yersiniaand Campylobacter.

* Amyloidosis.

* Behcet'sdisease.

* Whipple'sdisease.

TREATMENT

Medical care

Thesymptomsand severity of Crohn'sdisease vary among patients. Patients
with mild or no symptoms may not need trestment. Patientswhose diseaseisin
remission (where symptoms are absent) al so may not need treatment.

Thereisno medication that can
cure Crohn's disease. Patients with
Crohn's disease typically will
experience periods of relapse
(worsening of inflammation) followed

Current “Bottom-Up” Approach
to Crohn’s Disease Therapy

by periods of remission (reduced
inflammation) lasting monthstoyears.
During relapses, symptoms of
abdominal pain, diarrhea, and rectal

Severe
Infliximab Surgery
Bowel Rest

Moderate b AZA/6-

Corticosteroids MP/MTX
Budesonide 4

Antibiotics

Aminosalicylates

bleeding worsen. During remissions,
these symptomsimprove. Remissions
usualy occur becauseof trestment with
medications or surgery, but
occas ondly they occur spontaneoudy
without any trestment (Fig. 5.20).

Since there is no cure for Crohn's disease, the goals of treatment are to
1) induceremissions, 2) maintain remissions, 3) minimize s deeffectsof treatment,
and 4) improvethequality of life. Trestment of Crohn'sdiseaseand ulcerativecalitis
with medicationsissimilar though not alwaysidentical.

Medicationsfor treating Crohn'sdiseaseinclude 1) antiinflammatory agents
such as 5-ASA compounds, corticosteroids, topical antibiotics, 2) immuno-

modulators, 3) other medications.

Antiinflammatory medications. Antiinflammatory medicationsthat decrease intestinal
inflammation are anal ogousto arthritis medicationsthat decreasejoint inflammation. Different
types of antiinflammatory medications used in the treatment of Crohn's disease are:

5-ASA compounds such as sulfasalazine (Azulfidine) and mesalamine (Pentasa, Asacol,
Dipentum, Colazal, Rowasa enema, Canasa suppository) that act viadirect contact (topically)
with the inflamed tissuein order to be effective.

Corticosteroidsthat act systemically (without the need for direct contact with theinflamed
tissue) to decrease inflammation throughout the body. Systemic corticosteroids have important
and predictable side effectsif used long-term.
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A new class of topical corticosteroid (for example, budesonide) that acts via direct
contact (topically) with theinflamed tissue. Thisclass of corticosteroids hasfewer side effects
than systemic corticosteroids which are absorbed into the body.

Antibiotics such as metronidazole (Flagyl) and ciprofloxacin (Cipro) that decrease
inflammation by an unknown mechanism.

5-ASA (mesalamine) oral medications. 5-aminosalicylic acid (5-ASA), also called
mesalamine, issimilar chemically to aspirin. Aspirin has been used for many yearsfor treating
arthritis, bursitis, and tendonitis (conditions of tissue inflammation). Aspirin, however, is not
effectivein treating Crohn'sdisease and ul cerative colitis, and even may worsen theinflammeation.
On the other hand, 5-ASA can be effective in treating Crohn's disease and ulcerative colitisif
the drug can be delivered topically onto theinflamed intestinal lining. For example, mesalamine
(Rowasa) isan enemacontaining 5-A SA that iseffectivein treating inflammation in the rectum.
However, the enema sol ution cannot reach high enough to treat inflammation in the upper colon
and the small intestine. Therefore, for most patients with Crohn's disease involving both the
ileum (distal small intestineg) and colon, 5-ASA must betaken orally.

If pure 5-ASA istaken orally, however, most of the 5-ASA would be absorbed in the
stomach and the upper small intestine, and very little 5-ASA would reach theileum and colon.
To beeffectiveasan ora agent in treating Crohn's disease, 5-A SA hasto be modified chemically
to escape absorption by the stomach and the upper intestines.

Sulfasalazine (Azulfidine). Sulfasalazine (Azulfidine) was the first modified 5-ASA
compound used in the treatment of Crohn's colitis and ulcerative colitis. It has been used
successfully for many yearstoinduce remissionsamong patientswith mild to moderate ulcerative
colitis. Sulfasalazine also has been used for prolonged periods for maintaining remissions.

Sulfasalazine consistsof a5-ASA moleculelinked chemically to asulfapyridinemolecule.
(Sulfapyridineisasulfaantibiotic.) Connecting the two moleculestogether prevents absorption
by the stomach and the upper intestines. When sulfasal azine reaches the ileum and the colon,
the bacteriathat normally are present break the link between the two molecules. After breaking
away from 5-ASA, sulfapyridine is absorbed into the body and later eliminated in the urine.
Most of the active 5-ASA, however, isavailable within theterminal ileum and colonto treat the
colitis.

Most of the side effects of sulfasalazine are due to the sulfapyridine molecule. These
side effects include nausea, heartburn, headache, anemia, skin rashes, and, in rare instances,
hepatitis and kidney inflammation. In men, sulfasalazine can reduce the sperm count. The
reduction in sperm count is reversible, and the count usually becomes normal after the
sulfasalazine is discontinued or changed to a different 5- ASA compound.

Because the newer 5-ASA compounds[for example, mesalamine (Asacol and Pentasa)]
do not have the sulfapyridine component and have fewer side effects than sulfasalazine, they
are being used more frequently in treating Crohn's disease and ul cerative colitis.

Asacol. Asacol isatablet consisting of the 5-ASA compound surrounded by an acrylic
resin coating. Asacol is sulfa-free. The resin coating prevents the 5-A SA from being absorbed
asit passes through the stomach and the small intestine. When the tabl et reaches the terminal
ileum and the colon, the resin coating dissolves, and the active 5-ASA drug is released.

Asacol is effective in inducing remissions in patients with mild to moderate ulcerative
colitis. It dso is effective when used in the longer term to maintain remissions. Some studies
have shown that Asacol asoiseffectivein treating Crohn'sileitis and ileo-colitis, aswell asin
maintaining remission in patients with Crohn's disease.

The recommended dose of Asacol for inducing remissionsis two 400 mg tablets three
timesdaily (atotal of 2.4 gramsaday). At least two tablets of Asacol twice daily (1.6 gramsa
day) isrecommended for maintaining remission. Occasionally, the maintenance doseis higher.

Aswith Azulfidine, the benefits of Asacol are dose-related. If patients do not respond to
2.4 grams a day of Asacol, the dose frequently isincreased to 3.6-4.8 grams a day to induce
remission. If patientsfail to respond to the higher doses of Asacol, then other alternatives such
as corticosteroids are considered.
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Pentasa. Pentasaisacapsule consisting of small spheres containing 5-ASA. Pentasais
sulfa-free. Asthe capsule travels down the intestines, the 5-A SA inside the spheresis released
slowly into the intestine. Unlike Asacol, the active drug 5-ASA in Pentasais released into the
small intestine aswell asthe colon. Therefore, Pentasa can be effectivein treating inflammation
in the small intestine and is currently the most commonly used 5-ASA compound for treating
mild to moderate Crohn's disease in the small intestine.

Patients with Crohn's disease occasionally undergo surgery to relieve small intestinal
obstruction, drain abscesses, or removefistulae. Usually, the diseased portions of theintestines
are removed during surgery. After successful surgery, patients can be free of disease and
symptoms (in remission) for awhile. In many patients, however, Crohn's disease eventually
returns. Pentasa hel ps maintain remissions and reduces the chances of the recurrence of Crohn's
disease after surgery.

Inthetreatment of Crohn'sileitisor ileocalitis, the dose of Pentasausually isfour 250 mg
capsules four times daily (atotal of 4 grams a day). For maintenance of remission in patients
after surgery, the dose of Pentasais between 3—4 grams daily.

Olsalazine (Dipentum). Olsalazine (Dipentum) isacapsulein which two molecul es of
5-ASA arejoined together by achemical bond. Inthisform, the5-ASA cannot be absorbed from
the stomach and intestine. Intestinal bacteriaare ableto break apart the two moleculesreleasing
the active individual 5-ASA molecules into the intestine. Since intestina bacteria are more
abundant in theileum and colon, most of the active 5-ASA isreleased in these areas. Therefore,
olsalazineis most effective for disease that is limited to the ileum or colon. Although clinical
studies have shown that ol salazineis effective for maintenance of remission in ulcerative colitis,
up to 11% of patients experience diarrheawhen taking ol salazine. Because of this, olsalazineis
not often used. The recommended dose of olsalazine is 500 mg twice aday.

Balsalazide (Colazal). Balsalazide (Colazal) is a capsule in which the
5-ASA islinked by a chemical bond to another molecule that is inert (without effect on the
intestine) and preventsthe 5-ASA from being absorbed. Thisdrug isableto travel through the
intestine unchanged until it reaches the end of the small bowel (terminal ileum) and colon.
There, intestinal bacteria break apart the 5-ASA and the inert molecule releasing the 5-ASA.
Because intestinal bacteria are most abundant in the terminal ileum and colon, balsalazide is
used to treat inflammatory bowel disease predominantly localized to the colon.

Sideeffectsof oral 5-ASA compounds. The 5-ASA compounds havefewer side effects
than Azulfidine and a so do not reduce sperm counts. They are safe medications for long-term
use and are well-tolerated.

Patients alergic to aspirin should avoid 5-ASA compounds because they are similar
chemically to aspirin.

Rarekidney and lung inflammati on has been reported with the use of 5-ASA compounds.
Therefore, 5-ASA should be used with caution in patients with kidney disease. It also is
recommended that blood tests of kidney function be done before starting and periodically
during treatment.

Rareinstances of worsening of diarrhea, cramps, and abdominal pain, at timesaccompanied
by fever, rash, and malaise, may occur. Thisreaction is believed to represent an allergy to the
5-ASA compound.

5-ASA rectal medications(Rowasa Canasa). Rowasais5-ASA inenemaform. 5-ASA by
enemais most useful for treating ulcerative colitis involving only the distal colon since the
enemaeasily can reach theinflamed tissues of the distal colon. Rowasaalsoisused in treating
Crohn's disease in which there is inflammation in and near the rectum. Each Rowasa enema
contains 4 grams of 5-ASA. The enema usually is administered at bedtime, and patients are
encouraged to retain the enema through the night. The enema contains sulfite and should not
be used by patientswith sulfite allergy. Otherwise, Rowasa enemas are saf e and well-tol erated.

Canasais 5-ASA in suppository form. It is used for treating ulcerative proctitis. Each
suppository contains 500 mg of 5-ASA and usually isadministered twice daily.
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Both enemas and suppositories have been shown to be effective in maintaining remission
in patientswith ulcerative colitislimited to the distal colon and rectum.

Corticoster oids. Corticosteroids (for example, prednisone, prednisol one, hydrocortisone,
etc.) have been used for many years to treat patients with moderate to severe Crohn's disease
and ulcerative colitis and to treat patients who fail to respond to 5-ASA. Unlike 5-ASA,
corticosteroids do not require direct contact with the inflamed intestinal tissuesto be effective.

Oral corticosteroids are potent antiinflammatory medications. After absorption,
corticosteroids exert prompt antiinflammatory actions throughout the body, including the
intestines. Consequently, they are used in treating Crohn's disease anywhere in the small
intestine, as well as ulcerative and Crohn's colitis. In critically ill patients, intravenous
corticosteroids (such as hydrocortisone) can be given in the hospital. For patientswith proctitis,
hydrocortisone enemas (Cortenema) can be used to deliver the corticosteroid directly to the
inflamed tissue. By using the corticosteroid topically, less of it is absorbed into the body and
the frequency and severity of side effects are lessened (but not eliminated) as compared with
systemic corticosteroids.

Corticosteroids are faster-acting than 5-ASA, and patients frequently experience
improvement in their symptoms within days of beginning them. Corticosteroids, however, do
not appear to be useful in maintaining remission in Crohn's disease and ul cerative colitisor in
preventing the return of Crohn's disease after surgery.

Side effects of corticosteroids. The frequency and severity of side effects of
corticosteroids depend on the dose and duration of their use. Short courses of corticosteroids,
for example, usually are well-tolerated with few and mild side effects. Long-term use of high
doses of corticosteroids usually produces predictable and potentially serious side effects.
Common side effects include: rounding of the face (moon face), acne, increased body hair,
diabetes, weight gain, high blood pressure,cataracts, glaucoma, increased susceptibility to
infections, muscleweakness, depression, insomnia, mood swings, persondlity changes, irritability,
and thinning of the bones (osteoporosis) with fractures of the spine.

Children receiving corticosteroids experience stunted growth.

The most serious complication from long term corticosteroid use is aseptic necrosis of
the hip joints. Aseptic necrosisis a condition in which there is death and degeneration of the
hip bone. Itisapainful condition that can ultimately lead to the need for surgical replacement of
the hip. Aseptic necrosis also has been reported in the knee joints. It is not known how
corticosteroids cause aseptic necrosis. The estimated incidence of aseptic necrosis among
corticosteroid usersis 3-4%. Patients on corticosteroids who develop pain in the hips or knees
should report the pain to their doctors promptly. Early diagnosis of aseptic necrosis with
cessation of corticosteroids might decrease the severity of the aseptic necrosis and the need
for hip replacement surgery.

Prolonged use of corticosteroids can depress the ability of the body's adrenal glandsto
produce cortisol (a natural corticosteroid necessary for proper functioning of the body).
Therefore, abruptly discontinuing corticosteroids can cause symptoms due to alack of natural
cortisol (acondition called adrenal insufficiency). Symptoms of adrenal insufficiency include
nausea, vomiting, and even shock. Withdrawing corticosteroids too quickly also can produce
symptoms of joint pain, fever, and malaise. Therefore, when corticosteroids are discontinued,
the dose usually is tapered gradually rather than stopped abruptly.

Even after corticosteroids are discontinued, the adrenal glands' ability to produce cortisol
can remain depressed from months up to two years. The depressed adrena glands may not be
able to produce increased amounts of cortisol to help the body handle the stress of accidents,
surgery, and infections. Therefore, patients need additional corticosteroids during stressful
situations to avoid developing adrena insufficiency. Because corticosteroids are not useful in
maintaining remission in ulcerative colitisand Crohn'sdisease, and because they have predictable
and potentially serious side effects, they should be used for the shortest possible length of time.

Proper useof corticoster oids. Oncethe decision ismade to use systemic corticosteroids,
treatment usually is initiated with prednisone, 40-60 mg daily. The majority of patients with
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Crohn'sdisease respond with animprovement in symptomswithin afew weeks. Once symptoms
have improved, prednisone is reduced by 5-10 mg per week until a dose of 20 mg per day is
reached. The dose then is reduced at a slower rate until the corticosteroid is discontinued.
Gradually reducing corticosteroids not only minimizesthe symptomsof adrenal insufficiency, it
al so reduces the chances of an abrupt recurrence of inflammation.

Many doctors use 5-ASA compounds and corticosteroids together. In patients who
achieveremission with corticosteroids, 5-ASA compounds often are continued aloneto maintain
remission.

In patients whose symptoms return corticosteroids are slowly being reduced, the dose
of corticosteroidsisincreased slightly to control the symptoms. Once the symptoms are under
control, the reduction of corticosteroids can resume at a slower pace. Unfortunately, many
patients who require corticosteroids to induce remissions become corticosteroid dependent.
These patients consistently develop symptoms whenever the corticosteroid dose falls below a
certain level. In such patients who are corticosteroid dependent aswell asin patients who are
unresponsive to corticosteroids and other anti-inflammatory medications, immuno-modul ator
medications or surgery must be considered. The management of patientswho are corticosteroid
dependent or patients with severe disease that responds poorly to medications is complex.
Doctors who are experienced in treating ulcerative colitis and Crohn's disease and in using
immuno-modulators should evaluate these patients.

Prevention of osteopor osis. Long-term use of corticosteroids can cause osteoporosis.
Calciumisvery important in the formation and maintenance of healthy bones. Corticosteroids
decrease the absorption of calcium from the intestine and increase theloss of calcium from the
kidneys. Increasing dietary calcium intake is important but aone cannot halt corticosteroid-
induced osteoporosis. To prevent or minimize osteoporosis, management of patients on long-
term corticosteroids should include:

Adequateintake of calcium (1000 mg daily in premenopausal women, 1,500 mg daily in
postmenopausal women) and vitamin D (800 unitsdaily).

Periodic review with the doctor of the need for continued corticosteroid treatment and
use of the lowest effective dose if continued treatment is necessary.

For patients taking corticosteroids for more than three months, a bone density study
may be hel pful in determining the extent of bonelossand the need for more aggressive treatment.

Regular weight-bearing exercise and stopping smoking (cigarettes).

Discussion with the doctor regarding the use of alendronate (Fosamax), risedronate
(Actonel), or etidronate (Didronel) to prevent or treat corticosteroid-induced osteoporosis.

Budesonide (Entocort EC). Budesonide (Entocort EC) isanew type of corticosteroid for
treating Crohn's disease. Like other corticosteroids, budesonide is a potent anti-inflammatory
medication. Unlike other corticosteroids, however, budesonide actsonly viadirect contact with
the inflamed tissues (topically) and not systemically. As soon as budesonide is absorbed into
the body, the liver converts it into inactive chemicals. Therefore, for effective treatment of
Crohn's disease, budesonide, like topical 5-ASA, must be brought into direct contact with the
inflamed intestinal tissue.

Budesonide capsules contain granules that allow a slow release of the drug into the
ileum and the colon. In adouble-blind multicenter study (published in 1998), 182 patientswith
Crohn'sileitis and/or Crohn's disease of the right colon were treated with either budesonide
(9 mg daily) or Pentasa (2 gramstwice daily). Budesonide was more effective than Pentasain
inducing remissionswhile the side effectswere similar to Pentasa. In another study comparing
the effectiveness of budesonide with corticosteroids, budesonide was not better than
corticosteroids in treating Crohn's disease but had fewer side effects.

Because budesonide is broken down by the liver into inactive chemicals, it has fewer
side effects than systemic corticosteroids. It also suppresses the adrenal glands less than
systemic corticosteroids. Budesonidewill be available asan enemafor thetreatment of proctitis.
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Budesonide has not been shown to be effective in maintaining remission in patients
with Crohn's disease. If used long-term, budesonide also may cause some of the same side
effects as corticosteroids. Because of this, the use of budesonide should be limited to short-
term treatment for inducing remission. Most budesonideisrel eased intheterminal ileum, it will
haveits best resultsin Crohn's disease limited to the terminal ileum.

It is not known whether budesonide is effective in treating patients with ulcerative
colitis, and it is currently not recommended for the treatment of ulcerative colitis.

Antibioticsfor Crohn's disease. Antibiotics such as metronidazole and ciprofloxacin
have been used for treating Crohn's colitis. Flagy! also has been useful in treating anal fistulae
in patients with Crohn's disease. The mechanism of action of these antibiotics in Crohn's
disease is not well understood.

Summary of antiinflammatory medications. Azulfidine, Asacol, Pentasa, Dipentum,
Colazal and Rowasaall contain 5-ASA whichisthe active topical antiinflammatory ingredient.
Azulfidinewasthefirst 5-ASA medication used in treating ul cerative colitisand Crohn'sdisease,
but the newer 5-ASA medications have fewer side effects.

Pentasa and Asacol have been found to be effective in treating patients with Crohn's
ileitis and ileo-colitis. Rowasa enemas and Canasa suppositories are safe and effective for
treating patientswith proctitis. For mild to moderate Crohn'sileitisor ileo-colitis, doctorsusually
start with Pentasa or Asacol. If Pentasa or Asacol is ineffective, doctors may try antibiotics
such as Cipro or Flagyl for prolonged periods (often months).

In patientswith moderate to severe disease and in patientswho fail to respond to 5-ASA
compounds and/or antibiotics, systemic corticosteroids can be used. Systemic corticosteroids
are potent and fast-acting anti-inflammatory agentsfor treating Crohn's enteritis and colitisas
well asulcerative colitis.

Systemic corticosteroidsare not effectivein maintaining remissionin patientswith Crohn's
disease. Serious side effects can result from prolonged corticosteroid treatment.

To minimize side effects, corticosteroids should be gradually tapered as soon as a
remissionisachieved. In patients who become corticosteroid dependent or are unresponsiveto
corticosteroid treatment, surgery or immuno-modul ator treatment is considered.

A new class of topical corticosteroids (budesonide) may have fewer side effects than
systemic corticosteroids.

Immuno-modulator medications. Immuno-modulators are medicationsthat affect the
body'simmune system. Theimmune system is composed of immune cells and the proteinsthat
they produce. These cells and proteins serve to protect the body against harmful bacteria,
viruses, fungi, and other foreign invaders. Activation of theimmune system causesinflammation
within thetissueswherethe activation occurs. (Inflammationis, infact, animportant mechanism
used by theimmune system to defend the body.) Normally, theimmune system isactivated only
when the body is exposed to foreign invaders. In patients with Crohn's disease and ul cerative
colitis, however, theimmune system is abnormally and chronically activated in the absence of
any known invader.

Immuno-modul ators decrease tissue inflammation by reducing the population of immune
cells and/or by interfering with their production of proteins. Decreasing the activity of the
immune system with immuno-modul atorsincreasestherisk of infections; however, the benefits
of controlling moderate to severe Crohn'sdisease usually outweigh the risks of infection dueto
weskened immunity. Examples of immuno-modul ators are 6-mercaptopurine (6-MP), azathioprine
(Imuran), methotrexate (Rheumatrex, Trexal), infliximab (Remicade), adaimumab (Humira).

Azathioprine(Imuran) and 6-mercaptopurine(6-M P, Purinethol). Azathioprine (Imuran)
and 6-mercaptopurine (6-M P, Purinethol) are medi cations that weaken the body'simmune system
by reducing the population of a class of immune cells called lymphocytes. Azathioprine and
6-MParerelated chemically. (Actualy, azathioprineis converted into 6-MPwithin the body.) In
high doses, these two drugs have been useful in preventing rejection of transplanted organs
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andintreating leukemia. Inlow doses, they have been used for many yearsto treat patientswith
moderate to severe Crohn's disease and ulcerative colitis.

Azathioprine and 6-MP are increasingly recognized by doctors as valuable drugs in
treating Crohn's disease and ulcerative colitis. Some 70% of patients with moderate to severe
diseasewill benefit from these drugs. Azathioprine and 6-MPare used primarily inthefollowing
situations:

Severe Crohn's disease and ulcerative colitis not responding to corticosteroids.

The presence of undesirable corticosteroid-related side effects.

Corticosteroid dependency, a condition in which patients are unable to discontinue
corticosteroids without developing relapses of their disease.

Maintenance of remission.

When azathioprine and 6-MP are added to corticosteroids in the treatment of Crohn's
disease not responding to corticosteroids alone, there may be an improved response. Also,
smaller doses and shorter courses of corticosteroids may be able to be used. Some patients can
discontinue corticosteroids altogether without experiencing relapses of their disease. This
corticosteroid-lowering effect has earned azathioprine and 6-M P their reputation as "steroid-
sparing” medications.

In Crohn's disease patients with severe disease who suffer frequent relapses, 5-ASA
may not be sufficient, and the more potent azathioprine and 6-MPwill be necessary to maintain
remissions. In the lower doses used to treat Crohn's disease, the long-term side effects of
azathioprine or 6-M P are less serious than those of ong-term corti costeroids or repeated courses
of corticosteroids.

Patientswith Crohn's disease may undergo surgery to remove asegment of theintestine
that is obstructed or contains a fistula. After surgical removal of the diseased segments, the
patients often will be free of disease and symptomsfor awhile, but many eventually will have
their disease recur. During theserecurrences, previously healthy intestine can becomeinflamed.
Long-term 5-ASA (such as Pentasa) and 6-MP both are effective in reducing the chances of
recurrence after surgery.

Anal fistulae can develop in some patientswith Crohn'sdisease. Anal fistulae are bnormal
tracts (tunnels) that form between the small intestine or colon and the skin around the anus.
Drainage of fluid and mucous from the opening of the fistulais atroublesome problem. These
fistulae are difficult to treat and do not heal readily. Metronidazol e (Flagyl) has been used with
some successin promoting healing of thesefistulae. In difficult cases, azathioprine and 6-MP
may be successful in promoting healing.

Side effects of azathioprine and 6-M P. Side effects of azathioprine and 6-MPinclude
increased vulnerability to infections, inflammation of the liver (hepatitis) and the pancreas
(pancrestitis), and bone marrow toxicity (interferencewith theformation of cellsthat circulatein
the blood).

The goal of treatment with azathioprine and 6-M P isto lower the body's production of
certain types of white blood cells (lymphocytes) in order to decrease the inflammation in the
intestines; however, lowering the number of lymphocytes may increase vulnerability to
infections. For example, in a group of patients with severe Crohn's disease unresponsive to
standard doses of azathioprine, raising the dose of azathioprine helped to control the disease,
but two patients devel oped cytomegalovirus (CMV) infection. (CMV typically infectsindividuals
with weakened immune systems such as patients with AIDS and cancer patients receiving
chemotherapy).

Azathioprine and 6-MP can induce inflammation of the liver (hepatitis) and pancreas
(pancretitis). Pancreatitis typically causes severe abdominal pain and sometimes vomiting.
Pancreatitis due to azathioprine or 6-MP occurs in 3-5% of patients, usually during the first
several weeks of treatment. Patientswho devel op pancreatitis should not receive either of these
two medications again.
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Azathioprine and 6-M P al so suppress the bone marrow. The bone marrow is where the
red blood cells, white blood cells, and platelets are made. Actually, a slight reduction in the
white cell count during treatment is desirable since it suggests that the dose of azathioprine or
6-MPishigh enough to have an effect; however, excessively low red or white blood cell counts
indicates bone marrow toxicity. Therefore, patients on azathioprine or 6-M P should have periodic
blood counts (usually every two weeksinitially and then every three months during maintenance)
to monitor the effect of the drugs on the bone marrow.

Patients on long-term, high dose azathioprine to prevent rejection of the kidney after
kidney transplantation have an increased risk of developing lymphoma, amalignant disease of
lymph cells. Thereis no evidence at present that long term use of azathioprine or 6-MP, in the
lower doses used in Crohn's disease, increases the risk of lymphoma, leukemia or other
malignancies.

The use of azathioprine and 6-MP in pregnant women must be carefully considered.
There are reports suggesting that the use of azathioprine or 6-MP in pregnancy is safer than
once thought. The risk of continuing azathioprine or 6-MP during conception and pregnancy
must be weighed against the risk of worsening disease if they are stopped. On the other hand,
waorsening disease has been shown clearly to be a significant risk to the fetus.

Other issueswith azathioprineand 6-M P. One problem with 6-M P and azathioprineis
their slow onset of action. Typically, full benefit of these drugsis not realized for three months
or longer. During this time, corticosteroids frequently have to be maintained at high levelsto
control inflammation.

Thereason for this slow onset of action is partly due to the way doctors prescribe these
drugs. For example, 6-MPistypically started at a dose of 50 mg daily. The blood count isthen
checked two weeks later. If the lymphocytes are not reduced, the dose of 6-MP is increased.
This cautious, stepwise approach helps reduce bone marrow and liver toxicity but also delays
benefit from the drug.

Studies have shown that giving higher doses of 6-MP early can hasten the benefit of
6-MP without increasing the toxicity in most patients, but some patients do develop severe
bone marrow toxicity. Scientistsnow believethat an individual's vulnerability to 6-MPtoxicity
isgenetically inherited. Blood tests can be performed to identify thoseindividualswith increased
vulnerability to 6-MPtoxicity. Blood tests al so can be performed to measure the levelsof certain
by-products of 6-MP. The levels of these by-products in the blood help doctors more quickly
determine whether the dose of 6-MP isright for the patient.

TPMT geneticsand safety of azathioprineand 6-M P. Azathioprineisconvertedinto 6-
MP in the body and 6-MP then is partially converted in the body into inactive and non-toxic
chemicalsby an enzyme called thiopurine methyltransferase (TPMT). These chemicalsthen are
eliminated from the body. The activity of TPMT enzyme (the ability of the enzymeto convert
6-MPinto inactive and non-toxic chemicals) isgenetically determined, and approximately 10%
of the population in the United States has a reduced or absent TPMT activity. In this 10% of
patients, 6-M P accumulates and is converted into chemical sthat are toxic to the bone marrow
whereblood cellsare produced. Thus, when given normal doses of azathioprine or 6-MP, these
patients with reduced or absent TPMT activities can develop seriously low white blood cell
counts for prolonged periods of time, exposing them to serious life-threatening infections.

Doctors now can perform genetic testing for TPMT before starting azathioprine or
6-MP. Patients found to have genes associated with reduced or absent TPMT activity are
treated with alternative medications or are prescribed substantially lower than normal doses of
6-MPor Azathioprine.

A word of caution is in order, however. Having norma TPMT genes is ho guarantee
against azathioprine or 6-MP toxicity. Rarely, a patient with normal TPMT genes can develop
severe toxicity in the bone marrow and alow white blood cell count even with normal doses of
6-MP or azathioprine. Therefore, all patients taking 6-MP or azathioprine (regardless of TPMT
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genetics) have to be closely monitored by a doctor who will order periodic blood counts for as
long asthe medication is taken.

Another cautionary note; allopurinol (Zyloprim), used in treating high blood uric acids
levels, caninduce bone marrow toxicity when used together with azathioprine or 6-MP. Zyloprim
used together with azathioprine or 6-MP has similar effect as having reduced TPMT activity,
causing increased accumulation of the 6-M P metabolite that istoxic to the bone marrow.

6-M P metabolite levels. In addition to monitoring blood cell counts and liver tests,
doctors also may measure blood levels of the chemicals that are formed from 6-MP (6-MP
metabolites), which can be helpful in several situations such as:

If apatient's disease is not responding to standard doses of 6-MP or azathioprine and
his/her 6-MP blood metabolite levels are low, doctors may increase the 6-M P or azathioprine
dose.

If apatient's disease is not responding to treatment and his’her 6-M P blood metabolite
levelsare zero, he/sheis not taking his’her medication. Thelack of responsein this caseisdue
to patient non-compliance.

Duration of treatment with azathioprineand 6-M P. Patients have been maintained on 6-
MP or azathioprine for years without important long-term side effects. Patients on long-term
azathioprine or 6-M P, however, should be closely monitored by their doctors. There are data
suggesting that patients on long-term maintenance fare better than those who stop these
medi cations. Thus, those who stop azathioprine or 6-M P aremorelikely to experiencerecurrence
of their disease and are more likely to need corticosteroids or undergo surgery.

I nfliximab (Remicade). Infliximab (Remicade) isan antibody that attachesto aprotein
called tumor necrosisfactor-alpha (TNF-alpha). TNF-a phaisone of the proteins produced by
immune cells during activation of theimmune system. TNF-alpha, in turn, stimulates other cells
of the immune system to produce and release other proteins that promote inflammation. In
Crohn's disease, there is continued production of TNF-alphaas part of the immune activation.
Infliximab, by attaching to TNF-alpha, blocks its activity and in so doing decreases the
inflammation.

Infliximab, an antibody to TNF-alpha, is produced by theimmune system of mice after
the mice are injected with human TNF-a pha. The mouse antibody then is modified to make it
look more like ahuman antibody, and this modified antibody isinfliximab. Such modifications
are necessary to decreasethelikelihood of allergic reactionswhen the antibody isadministered
to humans. Infliximab is given by intravenous infusion over two hours. Patients are monitored
throughout the infusion for adverse reactions.

Infliximab isan effective and fast-acting drug for the treatment of active Crohn'sdisease.
Inastudy involving patientswith moderate to severe Crohn's disease who were not responding
to corticosteroids or immuno-modul ators, 65% experienced improvement in their disease after
oneinfusion of infliximab. Some patients noticed improvement in symptomswithin days of the
infusion. Most patients experienced improvement within two weeks.

In patients who respond to infliximab, the improvementsin symptoms can be dramatic.
Moreover, there can be impressively rapid healing of the ulcers and the inflammation in the
intestines after just one infusion.

Theana fistulae of Crohn'sdisease are troublesome and often difficult to treat. Infliximab
has been found to be effective for treating fistulae.

The majority of the patients who responded to afirst infusion of infliximab developed
recurrence of their disease within three months. However, studies have shown that repeated
infusionsof infliximab every eight weeksare safe and effectivein maintaining remissionin many
patientsover aoneto two year period. Responseto infliximab after repeated infusions sometimes
islost if the patient startsto devel op antibodiesto theinfliximab (which attach to theinfliximab
and prevent it from working). Studies are now being done to determine thelong-term safety and
effectiveness of repeated infusions of infliximab.
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One potential use of infliximab isto quickly control active and severe disease. The use
of infliximab then may befollowed by maintenance treatment with azathioprine, 6-MP or 5-ASA
compounds. Azathioprine or 6-MP also may be helpful in preventing the development of
antibodiesagainst infliximab.

Infliximab generally iswell-tolerated. There have been rarereportsof side effectsduring
infusions, including chest pain, shortness of breath, and nausea. These effects usually resolve
spontaneously within minutesif theinfusion is stopped. Other commonly-reported side effects
include headache and upper respiratory tract infection.

TNF-aphaisanimportant protein for defending the body against infections. Infliximab,
like immuno-modulators, increases the risk for infection. One case of salmonella colitis and
several casesof pneumoniahave been reported with the use of infliximab. There also have been
cases of tuberculosis (TB) reported after the use of infliximab.

Because infliximab is partly a mouse protein, it may induce an immune reaction when
given to humans, especially with repeated infusions. In addition to the side effects that occur
whilethe infusion is being given, patients also may develop a"delayed allergic reaction” that
occurs 7-10 daysafter receiving theinfliximab. Thistype of reaction may causeflu-like symptoms
with fever, joint pain and swelling, and a worsening of Crohn's disease symptoms. It can be
serious, and if it occurs, a physician should be contacted. Paradoxically, those patients who
have morefrequent infusions of infliximab arelesslikely to devel op thistype of delayed reaction
compared to those patients who receive infusions separated by long intervals (6-12 months).
Althoughinfliximabisonly FDA approved for asingleinfusion at thistime, patients should be
awarethat they arelikely to require repeated infusions once Remicade therapy hasbeeninitiated.

Rare cases of nerveinflammation such asoptic neuritis (inflammation of the nerve of the
eye) and mother neuropathy has been reported with the use of infliximab.

Infliximab can aggravate and cause the spread of an existing infection. Therefore, it
should not be given to patients with pneumonia, urinary tract infection or abscess (localized
collection of pus). It now is recommended that patients be tested for TB prior to receiving
infliximab. Patients who previously had TB should inform their physician of this before they
receive infliximab infliximab can cause the spread of cancer cells; therefore, it should not be
given to patients with cancer.

Infliximab can promoteintestinal scarring (part of the process of healing) and, therefore,
can worsen strictures (narrowed areas of the intestine caused by inflammation and subsequent
scaring) and lead to intestinal obstruction. It aso can cause partial healing (partial closure) of
anal fistulae. Partial closure of fistulaeimpedes drainage of fluid through the fistulae, and may
result in collections of fluid in which bacteria multiply, which can result in abscesses.

The effectsinfliximab on the fetus are not known.

Because infliximab is partly a mouse protein, some patients can develop antibodies
against infliximab with repeated infusions. Such antibodies can decrease the effectiveness of
the drug. The chance of developing such antibodies can be decreased by the concomitant use
of 6-M P and corticosteroids. There are somereports of worsening heart diseasein patientswho
have received Remicade. The precise mechanism and role of infliximab in the devel opment of
this side effect is unclear. As a precaution, individuals with heart disease should inform their
physician of thiscondition beforereceiving infliximab.

While infliximab represents an exciting new class of medications in the fight against
Crohn's disease, caution is warranted in its use. The long-term safety and effectivenessis not
yet known.

Adalimumab (Humira). Adalimumab is an anti-TNF agent similar to infliximab and
decreasesinflammation by blocking tumor necrosisfactor (TNF-alpha). In contrast to infliximab,
adalimumab is a fully humanized anti-TNF antibody (no mouse protein). Adalimumab is
admini stered subcutaneoudly (under the skin) instead of intravenously asin the case of infliximab.

Rheumatol ogists have been using adalimumab for treating inflammation of thejointsin
patients with rheumatoid arthritis, psoriatic arthritis, and ankylosing spondylitis. Four recent
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clinical trials (involving almost 1,500 patients) comparing adalimumab to placebo, have
demonstrated that adalimumab is also effective in treating inflammation in the intestines of
patients with Crohn's disease and in reducing signs and symptoms of Crohn's disease.

Adalimumab is comparable to infliximab in effectiveness and safety for inducing and
maintaining remission in patients suffering from Crohn'sdisease. Adalimumab isal so effective
in healing Crohn's anal fistulas. Adalimumab has been shown to be effective for patients who
either failed or cannot tolerateinfliximab.

The Food and Drug Administration in February 2007, approved Humira (adalimumab) to
treat adult patientswith moderately to severely active Crohn's disease. Adalimumab (Humira) is
administered subcutaneously every two weeks.

Adalimumab generally iswell-tolerated. The most common side effect is skin reactions
at the site of injection with swelling, itching, or redness. Other common side effects include
upper respiratory infections, sinusitis, and nausea.

TNF-alphaisanimportant protein for defending the body against infections. Adalimumab,
like infliximab, increases the risk of infection. There have been cases of tuberculosis (TB)
reported after the use of infliximab and adalimumab. It now is recommended that patients be
tested for TB prior to receiving these agents. Patients who previously had TB should inform
their physician of thisbeforethey receivethese agents. Addimumab, likeinfliximab, can aggravate
and cause the spread of an existing infection. Therefore, it should not be given to patientswith
pneumonia, urinary tract infection or abscess (localized collection of pus).

Rare cases of lymphoma (cancer of the lymphatic system) have been reported with the
use of adalimumab. Rare cases of nervous system inflammation have been reported with theuse
of adalimumab. The symptoms may include numbness and tingling, vision disturbances,
weakness in legs. Some patients receiving adalimumab may rarely develop symptoms that
mimic systemic lupus; these symptomsinclude skin rash, arthritis, chest pain, or shortness of
breath. These lupus-like symptoms resolve after stopping the drug.

There are some reports of worsening heart disease such as heart failure in patients who
have received infliximab or adalimumab. The precise mechanism and role of these agentsin the
development of this side effect is unclear. As a precaution, individuals with heart disease
shouldinform their physician of thiscondition before receiving infliximab or adalimumab.

Severe allergic reactions with rash, difficulty breathing, and severe low blood pressure
or shock are rare, but serious allergic reactions can occur either after the first injection or after
many injections. Patients experiencing symptoms of serious allergic reactions should seek
emergency careareimmediately.

M ethotrexate (Rheumatrex, Trexall). Methotrexate (Rheumatrex, Trexall) isboth an
immuno-modulator and antiinflammatory medication. Methotrexate has been used for many
yearsin thetreatment of severerheumatoid arthritisand psoriasis. It has been helpful intreating
patientswith moderate to severe Crohn's disease who are either not responding to azathioprine
and 6-MP or areintolerant of them. Methotrexate al so may be effectivein patientswith moderate
to severe ulcerative colitis who are not responding to corticosteroids, azathioprine, or 6-MP. It
can be given orally or by weekly injections under the skin or into the muscles, but it is more
reliably absorbed with the injections.

One major complication of methotrexate isthe development of liver cirrhosiswhen the
medication isgiven over aprolonged period of time (years). Therisk of liver damageishigherin
patientswho al so abuse alcohol or are severely obese. Although it has been recommended that
aliver biopsy should be obtained in patientswho have received acumulative (total) methotrexate
dose of 1.5 grams or higher, the need for such biopsiesis controversial.

Other side effects of methotrexateincludelow white blood cell countsand inflammation
of the lungs.

Methotrexate should not be used in pregnant women because of toxic effects on thefetus.
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Surgeryin Crohn'sdisease

Indicationsfor surgery.

Absolute:

* Freeperforation.

* Massvehemorrhage.

* Cancer or dysplasia.

» Chronic high grade obstruction.
Relative:

o Intractability.

» Complex fistula& abscesses.

* Periana complications.

» Growth retardation.

Types of operations

1. Remova of adiseased ssgment of thesmdll intestinethat iscausing obstruction
with primary anastomosis(Fig. 5.21).

2. Drainageof pusfrom abdomind and
peri-rectal abscesses.

3. Treatment of severeand fistulaethat
do not respond to drugs.

4. Resection of internal fistulae (such
asafistulabetween the colon and bladder)
~ that arecausinginfections.

E 5. Stricturoplasty in patients at risk of
: ~_ developing short bowel syndrome at
Figure 5.21. Crohn's disease: ~ obstruction (Fig. 5.22).

segment of the small intestine, 6. Bypassobstruction, e.g. duodenum.
which is resected 7. Extensive colonicinvolvement may
require proctocol ectomy.

8. Thereisa30-50% recurrencerate mosily a the neoterminal ileum; however,
patientsarestill palliated well and not all require reoperation. Surgical procedures
should be covered with corticosteroids.

C [ IS
& £ Figure 5.22. Crohn's disease:
Acmm> 1 . s enteroplasty on Heineke-Mikulicz
g 7 (short stricture)
n D D-

Usually, after the diseased portions of theintestinesareremoved surgically,
patients can befree of disease and symptomsfor sometime, often years. Surgery,
when successfully performed, can lead to amarked improvement inapatient' squaity
of life. In many patients, however, Crohn'sdisease eventually returns, affecting
previousy healthy intestines. Therecurrent disease usually islocated at or near the
previoussite of surgery. Infact, 50% of patients can expect to have arecurrence of
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symptomswithinfour yearsof surgery. Drugs such as Pentasaor 6-MP have been
useful in some patientsto reduce the chances of relapse of Crohn's disease after
surgery.
General measures
Genera measureswhich may help control Crohn'sdiseaseinclude dietary
changes and supplementation. Sincefiber ispoorly digestible, it can worsenthe
symptomsof intestinal obstruction. Hence, alow fiber diet may be recommended,
especidly inthosepatientswith smal intestinal disease. A liquid diet may beof benefit
when symptoms are more severe. Intravenous nutrition or TPN (total peripheral
nutrition) may be utilized when it is felt that the intestine needs to "rest."
Supplementation of calcium, folateand vitamin B, , ishel pful when malabsorption of
thesenutrientsisgpparent. Theuseof anti-diarrhedl agents|diphenoxylateand atropine
(Lomoatil), loperamide (Imodium)] and anti-gpasmoticsa so can hdp relieve symptoms
of crampsand diarrhea.
Prognosis
» Most patients have achronicintermittent disease course, while 13% havean
unremitting disease courseand 10% have aprolonged remission.
» Lessthan haf require corticosteroidsat any point.
« During any given year, approximately 10% aretreated with corticosteroids
and 30% aretreated with 5-aminosalicylates.
* Upto 57% of patientsrequireat least onesurgical resection.
* About onetenth of patients have prolonged remission.
* Nearly 75% of patients have achronic intermittent course, and about one
elghth have an unremitting course.
* | the patient has both small and large bowel disease then about 70% will
requiresurgical intervention.
* Theatypical form of Crohn'sisan acuteileitis. This, unlike other forms of
Crohn's, doesnot recur and may represent acompletely different disease.
» Theexcessmortality in patientswith Crohn'sdiseaseisapproximately double
that of the general population. Thisisdueto the complicationsof activedisease.

5.4.2. Non-specific ulcer ativecolitis

Ulcerativecolitisisachronic disease of unknown aetiology inwhich apart or
thewhol e of the mucosaof thelarge bowel becomesdiffusely inflamed and may
ulcerate, asaresult of which the patient suffersfrom diarrhoeawhich may be bloody.

Itischaracterised by exacerbationsand remissions.

Thehighestincidenceof thisdiseaseisin adulthood, athough it may occur in
childhood. The cause of ulcerative colitisisunknown but genetic, immunological,
dietary, and psychological factorshaveal beenimplicated.

Epidemiology

Thiscondition may occur at any timefrom early childhood to late adulthood.

Thereisan annual incidence of 5-8/100,000 in most communitiesof Celtic
and Anglo-Saxon originin north-western Europe, North Americaand New Zed and.
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Theprevalence of symptomatic diseasein north-western Europeis 70-150/100,000.
Thisdiseaseisvery uncommoninAsiaandAfrica. Asin Crohn'sdisease, familial
clustering may be seen.

Pathological features

1. Ulcerative colitis primarily affectsthe mucosaand the submucosa, with
inflammatory cell infiltrates, crypt abscessand ulcer formation. Goblet cellsarefew
innumber and frequently depleted of mucus.

2. Redundant mucosabetween ul cersforms pseudopol yps, and the mucosais
friableand bleeding easily on contact.

3. Therearenoskiplesions.

4. Therectosigmoid ismost commonly involved with 50% of patientshaving
total colonicinvolvement.

5. Chronic disease causes shortening and thickening of the bowel wall with
haustral loss.

Clinical features

Ul cerative colitismay be fulminant,
chronic, or relapsing (Fig. 5.23). The patient
may present dehydrated and/or toxic.

Symptoms include:

* number of stoolsmay vary from1or 2
to 20 or 30 per day;

» diarrhoea, sometimes bloody; mild
abdominal painintheleftiliac fossa; fever;
weight|oss,

« if thiscondition occursininfancy or
childhood, then the presentation may be of
A faluretothriveor falureto progressnormaly
i : | into puberty;

Figure 5.23. Advenced colitis « infulminating diseasethe presentation
with ulceration and pseudopolyps may beof abdominal distension, catastrophic
(arrows) diarrhoes, fever and collapse.
Sgns may be as follows: pallor, dehydration, mouth ulcers, abdominal
tenderness.
Associated conditionsinclude:

* erythemanodosum;

* pyodermagangrenosum,

* uvatis

o athritis.

Severity

The severity of ulcerative colitis can be assessed on the basis of:

1. Bowd frequency —lessthan four motionsper day isconsidered mild, more
thansixissevere.

2. Rectal bleeding.
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3. Temperature patientswith mild disease are apyrexial, thosewith severe
disease may be higher than 37.8 C.

4. Haemoglobin of lessthan 10.5 isconsidered severe, greater than 11ismild.

5. ESR of lessthan 30 mm per hour ismild, greater than thisissevere.

6. Tachycardiaisrelated to severity.

7. Low albumin—below 30g per litreimplies severe disease.

Differential diagnosis

Thedifferentia diagnosisisinfluenced by the presentation, aprincipal factor
beingtheage.

1. Crohn'sdisease.

2. Infective colitisisoften acause of oneepisodeof colitiswhichismidabeled
asulcerativecolitise.g. sadmonellos's, shigellos's, campylobacter, amoebiass. Inthe
Immunosuppressed patient then one must consider opportunistic infectionse.g.
cytomegalovirus, herpesvirus, cryptosporidium, mycobacterium aviumintracel lular.

3. Coalonic carcinoma, adenoma— diagnosed on endoscopy, particularly
important intheelderly.

4. Diverticulitis notin childhood.

5. Irritable bowel disease, which would tend to occur in the young, and has
early morning expl osiveness, not tending to be bothered at night.

6. Ischaemic colitis—these patients may have ahistory of vascular disease
with sudden onset of pain, and thumb printing on plain abdominal radiography or
barium enema. It doesnot occur in childhood.

7. Post-radiation colitis, the diagnosis of whichisbased onthe history.

I nvestigations

1. FBC—anemiadueto blood | oss; leukocytosis.

2. ESR—increased; correlateswith active disease.

3. CRP-raised; but lessso thanin Crohn'sdisease.

4. Biochemistry —in activedisease, biochemical abnormalitiesmay include
hypoka emia, hyponatremia, hypomagnesemia, hypoca cemia, and hypoa buminemia
Abnormal LFTsdueto associated chronic active hepatitis—increased ALT —or
sclerosing cholangitis—increased akaline phosphatase.

ANCA —foundin HLA-DR2 associated form of ulcerativecolitis.

Diagnosis

1. Plain abdominal X-ray —excludestoxic dilatation, which is more than
5.5cmindiameter in adults.

2. Bariumenema:

» diagnosisof extent and severity of thedisease;
» procedureiscontraindicated in those patientsat risk of atoxic dilatation.

3. Rectal biopsy —taken at sigmoidoscopy (Fig. 5.24).

4. Colonoscopy — thisis contraindicated in those patients at risk of toxic
dilatation. Allowsmultiple biops esto betaken throughout the colon and delineation
of theextent and activity of thedisease (Fig. 5.25).

5. Whitecell scan—allowsimaging in severedisease.
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Figure 5.24. Hooking and straightening technique used to pass through a
tortuous sigmoid colon. (A) The scope is inserted to the angled sigmoid. (B)
The scope tip is turned to a sharp angle, and the sigmoid is hooked as the
scope is withdrawn. (C) The sigmoid is straightened as the scope is withdrawn.
The scope can then be inserted through to the descending colon

6. Molecular biology —ahighintensity
of CD44v6 and v3 epitopeexpressononcrypt
5l epithelia cellsin patientswith UC hasbeen

8 noted. Thisobservation may havediagnostic
potentia indistinguishing UCfrom Crohn's.
Careful history and examinationis, of
e course, very important for the diagnosis of

g ulcerative colitis. The hallmark is bloody
g8l diarrhoea with mucus, usually of gradual
N USSR onsct, but it can be abrupt.
Figure5.25. Colonoscopy: Thediagnosisof ulcerative colitisis
ulcerative colitis (arrows) based on:
* exclusion of other causesof diarrhealike bacillary or amoebic dysentery;
« colonoscopy and biopsy  histological characteristics, and endoscopicfeatures,
« differentiation from Crohn'sdiseasethismay bevery difficult:
* ANCA positivity associated with formsof ulcerative colitis;
* increased express on of CD44v6 and CD44v3 variantsin the colonic mucosa
of patientswith ul cerative colitishas been described and may havediagnogtic potentia
indifferentiating ul cerative colitisand Crohn'sdisease. Thereisabsence of CD44v6
expression from normal colonic mucosa, but CD44v6 and CD44v3 have been
identifiedin colorecta tumors.

M anagement

There havebeen mass veimprovementsin the management of ulcerativecolitis
inthe past 40 or 50 years, asevidenced by the death ratesin severe attacks:

* before 1952, 45%;

*now,1to2%

- 216 -



The management has been improved by:

1. Corticosteroids.

2. Better understanding of fluid balanceand e ectrolytesin severdly ill patients.

3. Better understanding of indicatorsof severity of thedisease.

Surgical management

1. Surgery isrequiredin 20% of patientswith ulcerativecolitis.

2. Thequality of lifeafter surgery isexcellent and acolectomy eiminatesthe
need for continuous medical therapy and the need for cancer surveillance.

3. Most extraintestinal symptomsof UC will resolve after acolectomy. The
exceptionsto thisare sclerosing cholangitisand arthritis. Note al so that growth
retardationisreversed if acolectomy isperformed before puberty.

Indications

With ulcerative colitis, emergency surgery isindicated for:

» Hemorrhage.

* Perforation

» Toxicmegacolon.

» Severeflareswhich havefailed course of high dose steroids, compl ete bowel
rest and intravenousfeeding.

* Development of colonic carcinoma.

Elective surgery isindicated for:

« intractable symptoms;

» long-standing active disease which increasestherisk of carcinoma.

Principlesof surgery

Removal of theentirelargebowe, by definition, iscurativein ulcerdivecalitis.

Alternativesincludeapanproctocol ectomy and terminal ileostomy, and total
colectomy and ileo-rectdl anastomosis.

Panpr octocolectomy and ter minal ileostomy:

» thewhol e colonisremoved from the caecumto the anus,

» this procedure necessitates the construction of apermanent ileostomy.

Total colectomy and ileo-rectal anastomosis.

« inthisprocedurethe colonisremoved but therectal ssumpisleftinstu;

« theterminal ileum may bere-anastomosed toit, either at theinitial operationor
asasecondary procedure;

*itispossibleto fashion theterminal ileuminto apouch — Park's pouch—to
formareservoir abovetherecta stcump. Thereisarisk recurrenceof diseaseinthe
rectal sscump. Thustherectal mucosaisfirst stripped and the pouch anastomosed to
thedentateline.

Cancer surveillancein Ulcerative Colitis

Thereisanincreased risk of developing colorectal carcinomain patientswith
UC. Therisk of development of cancer isdependent on the duration and the extent
of thedisease.

If the patient has a pancalitis then:

o after 10 yearsriskis 1%;

o after 20 yearsrisk is13%;

o after 30 yearsrisk is34%.
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Itisconjectured that neoplasmsare preceded by initialy mild and later severe
dysplasiaof the colonic epithelium. Surveillancein theform of colonoscopy with
multiple biopsiesevery 18-24 monthsisdesigned to identify such premalignant
changes.

Complications

Local complications of ulcerative colitisinclude:

1. Hemorrhage.

2. Mdnutrition.

3. Electrolyteimbalance.

4. Toxic megacolon.

5. Strictureformation—rare.

6. Fistulaformation—rare.

7. Perforation.

8. Increased risk of malignancy —lymphoma, carcinoma

General:

1. Weight | oss.

2.Anemia.

3. Hypoproteinaemia.

4. Arthropathy —tendsto affect large weight-bearing joints.

5. Liver associations: primary sclerosing cholangitis, fatty liver; non-specific
hepdtitis; pericholangitis; chronic active hepatitis; bileduct carcinoma.

6. Sacro-iliitisand ankylosing sponadylitis.

7. Pyodermagangrenosum.

8. Erythemanodosum.

9.Anterior uveitis.

10. Episcleritis.

11. Carcinomaof thebileducts—rare.

Note that gallstones are associated with Crohn's disease but not ul cerative
colitis

Prognosis

* A colectomy iscurative.

«70% of patientswith untreated UC rel apseannually.

* Thereisa 1% risk of the development of colonic cancer if someone hasthe
diseasefor 10 years; inmost UK centers, patientswith extensive UC of 10 years
duration are offered colonoscopy every 1-2 yearsin an effort to prevent colonic
cancer by taking multiplebiopsiestolook for mucosal dysplasaand to offer colectomy
if appropriate, or to detect cancer at acurable stage.

» Thereisasubstantia variation in severity, extent and responsiveness, together
with extrarintestina and multipleintestind manifestations.

» Life-expectancy issmilar tothat of thegenera population.

» Patientswith well-controlled distal UC can befollowed up routinely in primary
care(will requireablood count and liver function test every 6-12 months, andreferral
for colonoscopy at 8-10 yearsto reassess disease extent).

— 218 -



5.5.POLYPSAND POLYPOSISOFTHE LARGE INTESTINE

1. A polypisabenign (non-cancerous) growth of thelining of the colon (large
bowe).

2. It can beanything from 2 mmupto 5 cmor morein diameter.

3. Commonly, theabnormal cellsformasmall ball (about the size of apea) on
theend of astalk of normal cells.

4. Thetypeof cell that formsthepolyp variesand isimportant in determining
itspotentia for developing into acancer.

A polypisagrowth of tissuefrom theintestina or rectal wall that protrudes
into the intestine or rectum and may be noncancerous (benign) or cancerous
(malignant). Polypsvary considerably in size, and the bigger the polyp, the greater
therisk that it iscancerous or precancerous. Polyps may grow with or without a
stalk. Thosewithout astalk aremorelikely to be cancerousthan those with astalk.
Adenomatouspolyps, which consist primarily of glandular cdllsthat linetheinsdeof
thelargeintestine, arelikely to become cancerous (that is, they are precancerous).
Serrated adenomasare aparticularly aggressiveform of adenoma.

Typesof polyp

Metapl astic polyps ver sus adenomatous polyps

The most common sort of polyp isametaplastic polyp (inwhich cellschange
from onenormal typeto another). Theseusually do not grow much morethan 5 mm
indiameter and havea most norisk of becoming maignant (cancerous). Thesepolyps
can bevery similar in appearanceto adenomatous polyps, the next most common
type, which do havethe potentia to becomemalignant.

About 50 per cent of people aged 60 will have at |east one adenomatous
polyp of 1cm diameter or greater. Familial polyposiscoli (familial adenomatous
polyposisor FAP) involve multiple adenomatous polyps, oftenintheir hundreds.
Thiscondition carriesavery highrisk of colon cancer.

Other rarer types of polypsinclude:

« Juvenilepolyps: theseare usually solitary polyps called hamartomasthat
affect 1to 2 per cent of older children or adolescents. A single polyp carries no
sgnificant cancer risk but when these polypsareinherited and usualy multiple (about
onethird of patients), the colon cancer risk isabout 10 per cent. Inthiscase, regular
surveillanceafter excision (cutting out) of al polypsisrequired.

* Peutz—Jegher spolyps: foundin Peutz—Jegherssyndrome, in associationwith
freckling of thelips, area so of the hamartomatoustype. These usually presentin
early adult lifeand carry alow but definiterisk of malignancy, probably aroundfive
per cent per polyp, so they need excision. The number of polypsper individual is
very variable and ranges, from as few as one or two to as many as 20 or more.
Peutz—Jegherspolypscan a so occur inthesmall intestineand can then bedifficult to
diagnose becausethey are beyond the reach of conventional fibre-optic endoscopes
(internal telescopeinstruments). Such polypstend to present with symptoms of
obstruction (bowel blockage) or abdominal pain. Diagnosisisusually madewith
barium X-rays (taken after the patient swallowsbarium liquid to show up theinside
of theintesting). Treatment will usualy be an operation that opensup the abdomen.
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* | nflammatory pseudopolyps. can occur asacomplication of ulcerativecolitis
or Crohn'sdisease of thecolon. They are completely harmlessand carry no risk of
cancer but they can be confused with adenomatous polyps on examination.

* Cronkhite-Canada syndrome: an exceptionally rare condition, involves
multiple colon polyps, hyperpigmentation (darkening of the skin) and nail atrophy
(wasting away). The syndromeisnot inherited and affects middle-aged or older
individuals. It islinked with mal absorption and has been reported to respond to
vitamin E therapy.

Etiology and pathogenesis

Most polyps, with the exception of theinflammatory pseudopolyps, result
fromsomeformof genetic (DNA) mutationin oneof thecolonlining cells. Fortunately,
several, probably at least five, mutations are needed in the same cell before cancer
occursand most benign polypsprobably only have onegenemutated. DNA damage
occurssurprisingly often.

Eveninahedthy adult'scolon, about 10 per cent of thelining cdlls, onaverage,
contain major abnormalities of the chromosomes (packages of DNA that contain
many genes). Fortunately, amogt dl these cellsseemto undergo aform of programmed
desth called apoptosis, and thenfall off harmlessly into thebowel lumen (cavity).

Adenomatouspolyps, even thosefromindividualswho do not havefamilia
polyposis, commonly contain mutationsthat stop the geneworking in both copiesof
the adenomatous polyposiscoli (APC) gene, the genethat ismutated in familial
polyposiscali.

Symptomsand diagnosis

Most polyps do not cause symptoms. When they do, the most common
symptomisbleeding from therectum. A large polyp may cause cramps, abdominal
pain, or obstruction. Large polypswithtiny, fingerlike projections (villousadenomas)
may excretewater and salts, causing profusewatery diarrheathat may resultinlow
levelsof potassumintheblood (hypokaemia). Rarely, arecta polyponalong stalk
dropsdown and danglesthrough the anus.

A doctor may beabletofed polypsby insertingagloved finger intotherectum,
but usudly polypsarediscovered during flexible sigmoidoscopy (examination of the
lower portion of thelargeintestinewith aviewing tube). If flexible sigmoidoscopy
revea sapolyp, colonoscopy isperformed to examinetheentirelargeintestine. This
more completeand reliable examination isperformed because more than one polyp
isusually present and any may be cancerous. Colonoscopy also allowsadoctor to
perform abiopsy (removal of atissue samplefor examination under amicroscope)
of any areathat appears cancerous.

Treatment

Doctorsgeneraly recommend removingal polypsfromthelargeintestineand
rectum because of their potential to become cancerous. Polypsareremoved during
acolonoscopy procedure using acutting instrument or an eectrified wireloop. If a
polyp hasno stalk or cannot be removed during colonoscopy, abdominal surgery
may be needed.
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If apolypisfound to be cancerous, treatment depends on whether the cancer
islikely to have spread. Therisk of spread isdetermined by microscopic examination
of thepolyp. If therisk islow, no further treatment isnecessary. If therisk ishigh,
particularly if the cancer hasinvaded the polyp's stalk, the affected segment of the
largeintestineisremoved surgically, and the cut ends of theintestine arerejoined.

When aperson hasapolyp removed, theentirelargeintestineand rectum are
examined by colonoscopy ayear later and then at interval sdetermined by the doctor.
If such an examination isimpossible because of anarrowing of thelargeintestine, a
barium enemamay beused to view thelargeintestineon X-ray.

For peoplewithfamilial adenomatouspolypos's, completeremova of thelarge
intestine and rectum eiminatestherisk of cancer. Alternatively, thelargeintestineis
removed and therectumisjoined to the small intestine; thisprocedure sometimes
eliminatestherectal polypsand thusispreferred by many experts. Theremaining
part of therectumisinspected by sigmoidoscopy every 3to 6 months, so that new
polypscan beremoved. If new polypsappear too rapidly, however, therectum must
alsoberemoved. If therectumisremoved, asurgical openingiscreated throughthe
abdominal wall fromthe small intestine (ileostomy). Bodily wastes are eliminated
through theileostomy into adisposable bag.

Some nonsteroidal anti-inflammatory drugs (NSAIDs) are being studied for
their ability to reversethe growth of polypsin peoplewith familial adenomatous
polyposis. Their effects are temporary, however, and once these drugs are
discontinued, the polypsbeginto grow again.

FAMILIAL ADENOMATOUS POLYPOSIS (FAP) is an inherited
conditioninwhichnumerouspolypsformmainly intheepithdiumof thelargeintestine.
Whilethese polypsstart out benign, malignant transformationinto colon cancer occurs
when not treated.

Signsand symptoms

From early adolescence and onwards, patientswith this condition develop
hundredsto thousands of polyps. These may bleed, leadingto blood inthe stool. If
thebloodisnot visible, itisstill possiblefor the patient to devel op anemiadueto
gradually developing iron deficiency. If malignancy devel ops, thismay present with
weight loss, atered bowel habit, or even metastasisto theliver or elsewhere.

Thegenetic determinant infamilia polyposismay aso predisposecarriersto
other malignancies, e.g., of theduodenum and stomach. Other signsthat may point
to FAPare pigmented lesionsof theretina (" CHRPE —congenita hypertrophy of the
retinal pigment epithelium”), jaw cysts, sebaceouscysts, and osteomata (benign bone
tumors). The combination of polyposis, osteomas, fibromasand sebaceouscystsis
termed Gardner's syndrome (with or without abnormal scarring).

Diagnosisand treatment

Making the diagnosis of FAP before the development of colon cancer is
important not just for theindividual, but also for the sake of other family members
who may be affected. Colonoscopy isconsidered the diagnostic test of choiceasit
can provide not only a quantification of polyps throughout the colon but also a
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histologic diagnoss. Barium enemaand virtual colonoscopy cansuggest thediagnoss
of FAP.

Oncethediagnosisof FAPismade, close colonoscopic surveillancewith
polypectomy isrequired. Prophylactic colectomy isindicated if morethan ahundred
polypsare present, if thereare saverdly dysplastic polyps, or if multiple polypslarger
than 1 cm are present. When a partia colectomy is performed, colonoscopic
aurveillanceof theremaining colonisnecessary astheindividud still carriessignificant
risk of devel oping colon cance.

Ultrasound of the abdomen and blood testseva uating liver function are often
performed to rule out metastasisto theliver.

Genetic testing provides the ultimate diagnosis in 95% of cases; genetic
counsdling isusualy needed infamilieswhere FAPhasbeen diagnosed. Testing may
asoadinthediagnosisof borderline casesin familiesthat are otherwiseknown to
p34.3 and p32.1 (1p34.3-p32.1).

APC is a tumor suppressor gene, acting as a "gatekeeper" to prevent
development of tumors. Mutation of APC aso occurscommonly inincident casesof
colorecta carcinoma, emphasizingitsimportanceinthisform of cancer.

Althoughthepolypsareinherently benign, thefirst step of thetwo-hit hypothesis
hasaready taken place: theinherited APC mutation. Often, theremaining "normal”
alleleismutated or del eted, accel erating generation of polyps. Further mutations
(e.g.inp53 or kRAS) to APC-mutated cellsare much morelikely to lead to cancer
than they wouldin non-mutated epithdlid cdlls.

Thenormal function of the APC gene product istill beinginvestigated; itis
present both the cell nucleus and the membrane. The canonical tumor-suppressor
function of Apcissuppression of theoncogenic protein beta-catenin. However, other
tumor-suppressor functionsof APC may berdated to cell adherence and cytoskel eton
organizetion.

MUTYH encodes DNA repair enzyme MY H glycosylase. During normal
cdllular activities, guanine sometimesbecomesaltered by oxygen, which causesit to
pair with adenineinstead of cytosine. MY H glycosylasefixesthese mistakesby base
excison repair, such that mutationsdo not accumulatein the DNA and lead to tumor
formation. When MY H glycosylase doesnot function correctly, DNA errorsmay
accruetoinitiatetumorigenesiswith aclinical presentation smilar tothat in patients
withApc mutations.

Genetics

Familial adenomatouspolyposiscan have different inheritance patternsand
different genetic causes. When thiscondition resultsfrom mutationsin theAPC gene,
itisinherited in an autosomal dominant pattern, which meansone copy of theatered
geneissufficient to causethe disorder. Theincidence of malignancy inthese cases
approaches 100%. In most cases, an affected person hasone parent with the condition.

MutationsintheMUTYH geneareinheritedin an autosomal recessive pattern,
which meanstwo copies of the gene must be altered for apersonto be affected by
thedisorder. Most often, the parents of achild with an autosomal recessivedisorder
arenot affected but are carriersof one copy of theatered gene.
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Prenatd testingispossbleif adisease-causngmutationisidentifiedinan affected
family member; however, prenatal testing for typically adult-onset disordersis
uncommon and requirescareful genetic counseling.

Because of thegenetic nature of FAP, polyposisregisirieshave been devel oped
around theworld. Thepurposeof theseregistriesisto increase knowledge about the
transmissibility of FAPR, but also to document, track, and notify family members of
affected individuals. One study has shown that the use of aregistry to notify family
members(call-ups) significantly reduced mortality when compared with probands.
The St. Mark's polyposisregistry isthe oldest intheworld, started in 1924, and
many other polyposisregistriesnow exist.

Epidemiology

Theincidence of themutationisbetween 1in 10,000 and 1 in 15,000 births,
By age 35 years, 95% of individualswith FAPhave polyps. Without colectomy,
colon cancer isvirtually inevitable. The mean age of colon cancer in untreated
individualsis39years(range 3443 years).

Treatment

Treatment for FAP depends on the genotype. M ost individua swith theAPC
mutation will devel op colon cancer by theageof 40. Therefore, prophylactic surgery
isgenerally recommended beforethe age of 25. Thereare several surgical options
that involvetheremoval of ether thecolon or both the colon and rectum. Thedecision
to remove the rectum depends on the number of polypsintherectumaswell asthe
family history. If therectum hasfew polyps, the colon isremoved and the small
bowel (ileum) isconnected to therectum (ileorectal anastomosis). If therectumis
involved then the colon and rectum areremoved and apatient may requireanileostomy
(permanent scomawhere stool goesinto abag on theabdomen) or haveanileo-ana
pouch reconstruction.

Variousmedi cationsare being investigated for dowing malignant degeneration
of polyps, most prominently the non-steroidal anti-inflammatory drugs (NSAIDs).
The NSAIDS have been shown to significantly decreasethe number of polypsbut
do not usualy ater management sincethereare still too many polypsto befollowed
and treated endoscopically

PEUTZ-JEGHERSSYNDROME

Peutz—Jegherssyndrome (PJS) isararefamilia cancer syndromethat causes
intestinal polyps, skinfreckling, and anincreased risk for cancer.

Peutz—Jeghers syndrome affects both malesand females. The characteristic,
or pathognomonic, featuresof PIJSare unusua skin freckling and multiple polypsof
thesmall intestine. Theskinfreckles, which arebluishto brownto black incolor, can
befound onthelips, insdethe mouth, around the eyes, on the handsand feet, and on
thegenitals. Thefrecklesare called benign hyperpigmented maculesand do not
become cancerous. The polypsin PJS are called hamartomatous polyps, and are
foundinthesmall intestine, small bowel, ssomach, colon, and sometimesinthenose
or bladder. Hamartomatous polyps are usually benign (not cancerous), but
occas ondly becomemalignant (cancerous). Dozensto thousands of hamartomatous
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polyps may devel op. A person with PISwith benign hamartomatous polyps can
haveabdominal pain, blood inthestool, or complications such ascolon obstruction
or intussusception (aconditionin which oneportion of theintestinetel escopesinto
another). Surgery may berequired to removethe affected part of the colon. A person
with PJSisat increased risk for cancer of the colon, small intestine, stomach and
pancreas. Women with PJSare also at increased risk for breast and cervical cancer,
and aspecific type of benign ovarian tumor called SCTAT (sex cord tumorswith
annular tubules). Menwith PIJSareal so at increased risk for benign testicular tumors.

Diagnosis

Thediagnosisof Peutz—Jehgers syndrome can bemadeclinically inaperson
with the characteristic frecklesand at | east two hamartomatous polyps. A pathol ogist
needsto confirmthat the polypsare hamartomatousinstead of another typeof polyp.
If aperson hasafamily history of PJS, the diagnosis can be madein apersonwho
haseither freckles or hamartomatous polyps. When someoneisthefirst personin
his/her family to be diagnosed with PJS; itisimportant for all first-degreere ativesto
becarefully examinedfor clinica signsof PJS. About half of dl personswith PISwill
havefamily memberswith symptomsof PJS. Symptomscan vary between families
and between members of the samefamily. Somefamily membersmay just have
freckling and others may have more serious medical problems such as bowel
obstruction or cancer diagnosis. Thefrecklesin PISusualy appear in childhood and
fade asaperson getsolder, soit may be necessary tolook at childhood photosinan
adult whoisbeing examined for signsof PJS.

Risks

Hamartomatous polyps may be diagnosed from early childhood to later in
adulthood. On average, aperson with PIJS developspolypsby hisor her early 20s.
Thelifetimerisk for cancer isgreatly increased over the general population, and
cancer may occur at an earlier age. Early and regular screeningisimportant totry to
detect any cancersat an early stage. Thebenign ovarian tumorsin womenwith PJS
may causeearly andirregular menstruation. Thebenigntesticular tumorsin men may
cause earlier growth spurtsand gynecomastia (devel opment of the male breasts).

Causes

PJSisagenetic disease caused by a mutation of atumor suppressor gene
called LBK1 (or STK11) on chromosome 19. The exact function of LBK1 is
unknown at thistime. PJSisinherited asan autosomal dominant condition, which
meansthat aperson with PJShasa50% chance of passing it onto each of hisor her
children. Screening and/or genetic testing of family memberscan help sort out who
hasPJSor whoisat risk for developing PJS. I dentification of apersonwith PISina
family may resultin other family memberswith moremild symptomshbeing diagnosed,
and then receiving appropriate screening and medical care.

Genetic Testing

Fifty percent of peopleclinicaly diagnosed with PISwill haveamutationin
theLBK1/STK 11 genedetected in thelab. The other half will not have adetectable
mutation at that time, but may have other PJS-causing genetic mutationsdiscovered
inthefuture.
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Infamilieswhereamutationisknown, family memberscan betested for the
samemutation. A personwho testspositivefor thefamily mutationwill bediagnosed
with PJS (evenif heor shedoesnot currently show signsof PJS), will needto have
therecommended screening eval uations, and isableto passonthemutation to hisor
her children. A personwho testsnegativefor aknown family mutation will bespared
from screening, and hisor her childrenwill not beat risk for PJS. When themutation
cannot befoundin afamily, genetic testing isnot useful, and al personsat risk for
inheriting PISwill need to have screening for PISthroughout their life span.

Screening and Treatment

Regular medica examinationsand specid screening testsare needed in people
with PJS. The age at which screening beginsand the frequency of thetestsisbest
determined by aphyscianfamiliar with PJS. Screening schedul esdepend on symptoms
and family history. Colonoscopy, used to search for polypsin the colon, usually
beginsin adolescence. X-raysand/or upper gastrointestinal endoscopy areused to
screen for polypsin the stomach and small intestine. Thegoal of screeningisto
remove polypsbefore they cause symptomsor become cancerous. Surgery may be
necessary. Femaleswith PJS need to have annual gynecol ogic examinationsby age
18, and breast mammography starting between the ages of 25 and 35. Maeswith
PJS need to have annual testicular examinations. If aperson with PJS develops
cancer, itistreated asit would bein the general population.

Prognosis

M etaplastic polypshave no significant potential to cause cancer and are
very unlikdly tolead to any sgnificant problem evenif not removed. Theonly exception
israre cases of multiple metaplastic polyps (50 or more), which probably increases
therisk of colon cancer somewhat.

Adenomatouspolypscan al potentially become cancerous but the actual
risk per polyp isvery small even if they are not removed. Some 50 per cent of
people aged 60 or over have one or more adenomatous polypsyet only 6 per cent
of peopledevel op bowel cancer (Fig. 5.26). Aslong asthewhole polypisremoved,
thereisnorisk of recurrence or cancerouschangeof that polyp evenwhen cancerous
cellshaveinvaded the stalk of the polyp. Further polyps can develop however. The
risk of recurrenceisgreater if any of theinitial polypswasover 1cm diameter, if the
origina polypsweremultiple (four or more) or if any of the polypsshow severe
dysplastic (pre-cancerous) change under themicroscope. In these cases, colonoscopic
survelllanceisusually recommended every fiveor six years.

Familial adenomatouspolyposisislikely when 100 or more adenomatous
polypsarefound. Thiscondition carriesahigh risk of cancer development unless
treated, usually by colectomy (surgica removal of thewholecolon).

Juvenile polypsthat are single and have been completely excised carry no
significantincreased risk of malignancy. Multiplejuvenile polypscanbeasign of the
familial juvenile polyposis syndrome. Thishasasignificant risk (approximately
10 per cent) of subsequent colon cancer and al so apossibleincreased risk of cancers
of the stcomach and duodenum (first part of thesmall intestine). Further surveillanceis
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Figure 5.26. Colonic adenoma progression

thenindicated, usually with both faecestesting for occult (non-visible) blood every
year and flexible sgmoidoscopy every threetofiveyears.

Peutz-Jegher spolyposisisassociated with an increased risk of malignancy
inthecolonand small intestine. Reportsdiffer over thesizeof thisrisk butit could be
nearly 50 per cent of patientsthat devel op cancer without careful surveillance. The
modern surveillance using colonoscopy and other endoscopic techniques, much of
thiscancer risk should now be preventable.

5.6. CONGENITAL MEGACOLON (HIRSCHSPRUNG DISEASE)

Pathophysiology

Aganglionosisiscaused by the arrested migration of cells caudad fromthe
neura crest; thesearethe cellsdestined to develop astheintramural plexusesof the
gut. In Hirschgprung disease, the aganglionic segment awaysextendsfromtheinternal
anal sphincter for avariable distance proximally, but in most instancesit remains
within the rectumand sigmoid colon. The involvement of very short segments,
affecting only theand sphincters, hasa so been described. Theaganglionic segment
ispermanently contracted, causing dilation proximally. Longer aganglionic segments
occur infewer than 20% of individuas; involvement of theentire colonisinfrequent,
and aganglionog sextending proximaly intothesmal intestineisrare. Thus, thehalmark
of diagnosisisthe absence of ganglion cellsfrom the myenteric and submucosa
plexuses, as seen on afull-thickness or suction (mucosal-submucosal) biopsy
specimen of therectum. Proximal contentsfail to enter the unrelaxed aganglionic
segment.
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Morphologically, ganglion cellsare absent from the narrowed segment and for
ashort distance (usually 1-5 cm) into the dilated segment. In contrast, the nerve
fibers are hypertrophic, with abundant, thickened bundles. Specific stains for
acetylcholinesterase highlight the abnormal morphology. Adrenergic denervation of
the dilated segment is another inconsistent finding, asis a decreased supply of
peptidergic nerves (containing V1P, substance P, enkephalins, and other peptides).

Themost characteristic functiona abnormality of aganglionosisisafailureof
theinternal and sphincterstorelax following rectal distention. Transient distention of
aballoonintherectum causestheintralumenal pressureat thelevel of theinternal
ana sphincter to drop; thedropisoften accompanied by areflex contraction of the
externa sphincter. Up to 20% of normal children may haveafalsely absent reflex,
especialy if they are premature or of low birth weight, but a positiveresponseis
strong evidence against Hirschsprung disease.

Clinical classification of congenital megacolon:

1."Classicd type'.

2. Short segment.

3. Ultrashort segment.

4. Tota colonic aganglionosis, zonal lossof ganglia, and othersvariants.

Incidenceand genetics

Thedefect occursoncein each 5000 live birthsand isin some casesfamilid,
with an overal incidence of 3.6% among siblingsof al index cases. Becausethe
diseasewashighly lethd until theintroduction of curativesurgery inthe 1950s, accurate
assessment of the incidence in the offspring of successfully treated patientsis
incomplete. Consanguinity of parentsisexceptiona, and the conditionisreported to
be discordant in dizygotic twinsand concordant in monozygotes.

Theassociation of congenital aganglionosisof thecolonwith Down syndrome
istentimes morefrequent than woul d be expected by chance; approximately 2% of
patientswith congenital megacol on have Down syndrome. A number of other congenital
anomalies have been reported: hydrocephalus, ventricular septal defect, cystic
deformitiesand agenesisof thekidney, cryptorchidism, diverticulum of theurinary
bladder, imperforateanus, Mecke diverticulum, hypoplastic uterus, polyposisof the
colon, ependymomaof the fourth ventricle, the L aurence-Moon-Bardet—Biedl
syndrome, and congenital central hypoventilation syndrome (Ondinecurse).

Clinical features

Hirschsprung disease should be suspected shortly after birth when theinfant
passes|ittle meconium and the abdomen are distended. Digital examination of the
rectum, insertion of arecta tube, or administration of asmall enemacausesretained
fecal material to gush forth, with apparent relief of the symptoms. However, the
respiteisoften short-lived; sgnsof partial intestina obstructionreturn, with persistent
vomiting and distention asthe major features. In about 20% of patients, diarrhea
persists; it is caused by pseudomembranous enterocolitis, which developsas a
complication of theobstruction.
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Later inlife, the presentationisoften lessdramatic and may not mimic an acute
intestinal obstruction. Severe constipation and recurrent fecal impactionsaremore
common. Children occasionally show evidence of anemia, malnutrition, and even
hypoproteinemiaresulting from protein-los ng enteropathy; their res stancetoinfection
canaso beimpaired. Although difficultiesdevel opin maost children beforethe second
month of life, very-short-segment aganglionosismay not cause severe symptoms
until after infancy.

Variantsof congenital megacolon

The spectrum of Hirschsprung disease haswidened considerably. Patients
with acompatibleclinica picture may havean ultrashort segment of aganglionos's,
involving only theinterna ana sphincter. Morphologic confirmation of thediagnoss
may bedifficult, and physiologica testing becomeseven moreimportant. Patchy or
zond lossof ganglia(ladder pattern) and dyspl astic neuronshave a so been described.
Casesclassified asacquired aganglionosis have been reported. In these, ganglia
wereseenintissuesremoved at aninitia operation, but when clinical failureledto
further surgery, an aganglionic segment wasclearly demonstrable. Rather than that
thesewere cases of acquired disease, it seemsmorelikely that ashort aganglionic
segment was missed on theinitia evaluation. With greater awareness of themore
subtle morphol ogic and physiological abnormalities, Hirschsprung diseaseisbeing
detected moreoftenin adults. Theclinica, physiological, and morphologic festures
in adulthood are usually similar to those of the milder form of the disease when
recognized earlier inlife. Thus, congenital megacol on (Hirschsprung disease) canbe
subdivided into the classical form, short-segment types, ultras hort-segment types,
and other variants.

Differential diagnosis

Hirschsprung disease must be distinguished in the neonate from other
developmenta causesof intestinal obstruction, such asatres asand imperforateanus.
Later inlife, acquired (secondary) megacolonisthe other major consideration. The
diagnogsaf congenital megacolonisusudly not difficult beyond theimmediaieneonatd
period, and the better diagnostic methods now availablealow apostivediagnosisin
most cases. Obstipation, with infrequent spontaneous passage of stool, datesfrom
infancy, andtherecta examination reved san empty ampulla Overflow incontinence
isnot afeature of Hirschsprung disease.

A barium enema X-ray film (Fig. 5.27) confirms the diagnosis if the
characteridictrangtionfromthenarrowed, dista rectum or rectosigmoidto thedilated
proximal colon isseen. However, when the aganglionic segment isvery short, a
narrowed segment isnot seen radiologically. In patientswith acquired megacol on,
encopresisiscommon, dilation extendsall theway to the anus, and anarrowed zone
Isnot seen.

Proctosigmoidoscopy reved sanormal but empty rectum. Thedilated proxima
bowel, if within range of the scope, iseasily traversed except for abundant fecesin
thelumen; occasionally, stercora ulcersare noted. Thekey findingsarethe empty
lower segment and the absence of evidence of organic obstruction.
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Chromosome 10

Dilated segment
Constricted
segment

A single gene mutation
(RET) results in an
absent enteric nervous
system and megacolon

Normal barium enema

Figure 5.27. Barium enema in a normal child contrasted
with a study showing megacolon and a narrow segment affected
with Hirschsprung disease. The genetic defect involves a mutation
of the RET protooncogene on chromosome 10qg11.2

Thediagnosisisbest substantiated by afull-thicknessbiopsy of therectum.
The presence of normal numbersof ganglion cellsexcludesthediagnosis. Mucosa
suction biopsy, satisfactory inmany ingtances, istheinitial procedureof choicebecause
itisperformed easily and requiresno anesthesia. If the depth of theexaminationis
sufficient to show the presence of gangliainthe Meissner (submucosal) plexus, the
classca form of Hirschsprung diseaseisexcluded. However, the absence of ganglion
cellsdoesnot establish thediagnos s, and afull-thickness biopsy specimen should be
obtained at least 3 cm proximal to the pectinate line. A diminution or absence of
ganglion cellsdigta tothispointisdifficult tointerpret. Careful histology proximd to
theinternal sphincter reveal sthat mesenteric gangliamay be absent from normal
infantsover adistance of 4to 5 mmin thissegment; gangliamay be absent fromthe
deep and superficial submucosal layers for even longer distances.
Immunohistochemical techniquescan highlight themorphol ogic abnormdities, showing
an abundance of hyperplastic axons but an absence of ganglion cells. Severa
approaches, in which antibodiesto acetyl cholinesterase, neuron-specific enolase,
neurofilament, and neuropeptidesare used, have been described.

Physiological testscomplement the diagnosisin doubtful cases, and they may
be crucial when the aganglionic segment isvery short. Such casesarelesseasily
detected on X-ray filmsand ared solikely to bemissed by biopsy. Themaost important
pathophysiological test isthe response of the anal sphinctersto distention of the
rectum. In contrast to theinterna sphincter innorma individua sandin patientswith
acquired megacolon, theinterna sphincter in patientswith congenital aganglionosi's
failstorelax (or contracts even further) after the rectum isdistended. The most
common cause of afase-positivetest result isacapaciousrectumin constipation or
megarectum; under these circumstances, distension of therectal balloon doesnot
stimulate the reflex. Therefore, an enlarged rectum should be excluded before
Hirschsprung disesseisdiagnosed.

Treatment of megacolon

Preliminary decompress on by colostomy isstill sometimesnecessary torelieve
obstruction, or it may be necessary in someinfantswhen it isdecided to postpone
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definitivesurgery. However, thegoa should beearly diagnosisand aone-stagesurgica
approach.

Themain god sareto establish regular and spontaneous defecation, to maintain
normal continence, and not to interferewith sexua potency. The surgical procedure
should cause essentially no mortality and minima morbidity. A number of different
operations have been used to remove successfully or to counterbalancethe obsiructing
effect of theaganglionic segment. Long-term resultsaregood inthegreat ma ority
of patients.

Inadultsthereare several surgical approachesto treat megacolon, suchasa
colectomy (removal of theentire colon) withileorectal anastomosis (ligation of the
remaining ileusand rectum segments), or atota proctocolectomy (remova of colon,
sigmoid and rectum) followed by ileostomy or followed by ileoanal anastomosis.
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Chapter 6
DISEASESOF THE RECTUM

6.1.ANATOMY

Therectum, alongwith thesigmoid colon, servesasafecd reservoir. Thereis
some controversy inthe definition of the proximal and distal extent of therectum.
Someconsider therectosigmoid junctionto beat theleve of the sacral promontory,
whereasothersconsder it to beat the point at which theteniae converge. Anatomists
consider thedentatelinethedistal extent of therectum, whereas surgeonstypically
view thisunion of columnar and squamousepitheliumasexisingwithintheand cand
and consider the end of the rectum to be the proximal border of theanal sphincter
complex. Therectumis12to 15 cminlength and lacksteniae coli or appendices
epiploicae. It occupiesthe curve of the sacruminthetrue pelvis, and the posterior
surfaceisalmost completely extraperitoneal inthat it isadherent to presacral soft
tissuesand thusisoutsidethe peritoneal cavity. The anterior surface of the proximal
third of therectumiscovered by viscerd peritoneum. Theperitoned reflectionis7to
9cmfromtheand vergeinmenand5to 7.5cminwomen. Thisanterior peritonedlized
spaceiscalled the pouch of Douglasor the pelvic cul-de-sac, and it may serveasthe
Steof "drop" metastasesfromvisceral tumors. These peritoned metastasescanform
amassinthe cul-de-sac ("Bloomer's shelf") that can be detected by adigital recta
examingtion.

Pararectal fascia

Theendopelvicfasciaisathick layer of parietd peritoneumthat linesthewalls
and floor of the pelvis. The portionthat isclosely applied to the periosteum of the
anterior sacrumisthe presacral fascia. Thefasciapropriaof therectumisathin
condensation of the endopelvic fasciathat =
forms an envel ope around the mesorectum A .
and continuesdistaly tohepformthelatera pesitoneum B YR Feritonenm
rectal stalks. The lateral rectal stalks or Bladder N
"ligaments' areactudly anterolaterd structures =i 11
containingthemiddlerecta artery. Thestalks & ' I | | fresaceal

fascia

I || Investing fascia
of rectum

—

reside in close proximity to the mixed = 57" ) i
autonomic nerves (containing both A S
sympatheticand parasympatheticnerves), and erovare’ _J§UEEY < /™
divisonof thesestructuresclosetothepelvic [ = | 7~ pearie
sidewall may resultininjury tothesenerves, Aal canat

resulting in impotence and bladder Figure 6.1. Endopelvic fascia
dysfunction (Fig. 6.1).

The rectosacral fascia, or Waldeyer's fascia, is a thick condensation of
endopel vic fasciaconnecting the presacral fasciato thefasciapropriaat thelevel of
4 and extends to the anorectal ring. Waldeyer's fasciais an important surgical
landmark, and itsdivision during dissection from an abdomina approach provides
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entry to the deep retrorectal pelvis. Dissection between thefasciapropriaand the
presacral fasciafollowsthe principlesof surgica oncology and minimizestherisk of
vascular or neurd injuries. Disruption of the presacral fasciamay leadtoinjury of the
basivertebra venousplexus, resultingin massive hemorrhage. Disrupting thefascia
propriaduring an operationfor rectal cancer significantly increasestheincidence of
subsequent recurrence of cancer inthepelvis.

The Pelvic Floor

Themusclesof thepevicfloor, likethoseof theand sphincter mechanism, arise
fromtheprimitivecloaca Thepevicfloor or digphragm cons stsof the pubococcygeus,
iliococcygeus, and puborectdis, agroup of musclesthat together formthelevator ani.
Thepelvicdigphragm res desbetween the sacrum, obturator fascia, ischid spines, and
pubis. It formsastrong floor that supportsthe pelvic organsand, together with the
externd and sphincter, regulatesdefecation. The"levator hiatus' isan opening between
thedecussating fibersof the pubococcygeusthat dlowsegressof theand cand, urethra,
anddorsd veininmenandtheand cand, urethra, and vaginainwomen. Thepuborectais
isastrong U-shgped ding of striated muscle coursing around therectum just abovethe
level of theana sphincters. Relaxation of the puborectaisstraightensthe anorectal
angle and permits descent of feces; contraction producesthe opposite effect. The
puborectalisisinastate of continual contraction, afactor vital to the maintenance of
continence. Puborectalisdysfunctionisanimportant cause of defecation disorders.
Thepubococcygeusandiliococcygeusmost likely participatein continenceby applying
lateral pressureto narrow thelevator hiatus.

Arterial Supply and Veenous and Lymphatic Drainage

Theinferior mesenteric artery (IMA) originatesfrom the aortaat thelevel of
L 2-3, approximately 3 cm abovetheaortic bifurcation.

ThelMA terminatesin thesuperior recta (superior hemorrhoida) artery that
courses behind the rectum in the mesorectum, branching and then entering therectal
submucosa. Here, the capillariesform asubmucosa plexusinthedista rectum at the
level of theand columns. Theana cana asoreceivesarteria blood fromthemiddie
rectal (hemorrhoidal) and inferior rectal (hemorrhoidal) arteries. Themiddlerectal
artery isabranch of theinterna iliac artery. Itisvariablein Szeand enterstherectum
anterolaterally, passing alongsideand dightly anterior to thelateral rectal stalks. It
has been reported to be absent in 40 to 80% of specimens studied. Theinferior
rectal artery isabranch of thepudendd artery that itself isamoredistal branch of the
internd iliac. From the obturator canal, it traversesthe obturator fascia, ischiorecta
fossa, and external anal sphincter to reach theana canal. Thisvessel isencountered
during the perineal dissection of an abdominoperineal resection.

Thevenousdrainage of the colon and rectum mirrorsthearteria blood supply.
Venousdra nagefromtheright and proxima transverse colon emptiesinto the superior
mesenteric vein, which coal esceswith the splenic vein to becomethe portal vein.
Thedistd transverse colon, descending colon, Ssgmoid, and most of therectumdrain
into theinferior mesenteric vein, which emptiesinto thesplenic veintotheleft of the
aorta. Theand cand isdrained by themiddleandinferior rectd veinsintotheinterna
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iliac veinand subsequently theinferior venacava. Thebidirectiona venousdrainage
of theana cand accountsfor differencesin patternsof metastassfromtumorsarising
inthisregion.

Lymphatic drainage also follows the arterial anatomy. Lymph nodes are
commonly groupedintolevels' depending ontheir location. Epicolic nodesarelocated
aongthebowel wall andinthe epiploicae. Nodesadjacent tothemargina artery are
paracolic. Intermediate nodes arelocated a ong themain branchesof thelargeblood
vessels; primary nodesarelocated onthe SMA or IMA. Lymph nodeinvasion by
metastatic cancer isanimportant prognostic factor for patientswith col orectal cancer.
Accurate pathol ogic assessment of lymph nodesisessential for accurate staging,
which servesasadeterminant for treatment of patientswith colorectal cancer.

Rolein human defecation

Therectumintestinum actsasatemporary storagesitefor feces. Astherecta
wallsexpand dueto the materia sfilling it from within, stretch receptorsfromthe
nervoussystem|ocated intherecta wallsstimulatethedesireto defecate. If theurge
isnot acted upon, the material in therectum isoften returned to the colon where
morewater isabsorbed. If defecationisdelayed for aprolonged period, constipation
and hardened fecesresults.

When therectum becomesfull, theincreasein intrarectal pressureforcesthe
wallsof theand canal apart, allowing thefecal matter to enter thecanal. Therectum
shortensas material isforced into theanal canal and peristaltic waves propel the
fecesout of therectum. Theinternal and external sphinctersallow thefecesto be
passed by musclespulling theanusup over theexiting feces.

Anor ectal examination

Theanorectal examinationisanimportant part of the gastrointestina evauation
and not merely ameansof obtaining stool for occult bloodtesting. It must be performed
with particular care and thoroughnessin anyone with anorectal complaints. The
anorectal evaluationisusualy reserved for theterminal portion of the examination
after the patient-physician relationship has at |east been partially established. Step-
by-step explanation, reassurance, and gentle technique hel p to minimize patient
embarrassment and discomfort. The patient should beplacedintheleft | aterd decubitus
position with the buttocks protruding just beyond the edge of the examining table.
Thehipsmay bedightly raised with asandbag or afolded sheet. The pronejackknife
positionisidea for examination of theanorectum, although it requiresaspecialized
examining table and placesthe patient in asomewhat unfamiliar position. After the
patient isadequately draped and theinstrumentsareat hand but out of direct patient
view, examination beginswithingpection of the perineum. Thebuttocks, sacrd region,
andthighsare observed for signsof pilonida disease, dermatol ogic conditions, and
infections. Thebuttocksarethen firmly retracted with both handsto permitingpection
of theperiand region. Fistulousopenings, fecal or mucussoiling, and excoriationsor
chronic skin changes give cluesto underlying disease processes. Anal pathology
such astumors, skintags, anal fissures, and prolapsing hemorrhoids are often best
identified at thistime. L esions should be described with regard to their anatomic
location.
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Clock-face descriptionsare confusing unless patient position and orientation
arespecified. Digita examination beginswith pal pation of theperiand area Induretion,
tenderness, or the cord of afistuloustract may be appreciated. Theexamining finger
iswell [ubricated and slowly, gently inserted into the anus. Pal pation begins away
from theareaof suspected pathol ogy. Anestheticlubricant may be necessary inthose
with painful lesions. Occas onally, adequate examination isimpossibleexcept under
anesthesia. External hemorrhoids, thrombosed interna hemorrhoids, fissures, and
fistulous tracts should be sought. Sphincter tone and the posterior puborectalis
impression should beappreciated with the patient at rest, during squeeze, and when
bearing down. Thepresacral area, the prostate, and even the cul-de-sac region may
be pal pated. Anteriorly, theimpression of thecervix or anindwelling tampon should
not be confused with pathol ogy. During the examination of therectal mucosa, the
presence of polyps, tumors, feces, and foreign bodiesis ascertained.

Anoscopy isthebest meansof examining theand cand. It should be performed
only if the patient has specific anal complaints. Fistulous openingsand anal canal
lesionsare noted. Internal hemorrhoids may be seen arising just abovethe dentate
line. Their true magnitude is best appreciated if the patient bears down and the
hemorrhoidsare seento bulgeinto thelumen. Fissuresand perianal lesionsmay be
appreciated as the instrument is withdrawn to below the dentate line. Rigid
proctosigmoidoscopy isperformedfor full evaluation of thedistal colon and rectum.
Therigidingrumentisparticularly useful for preoperative documentation of theposition
of arecta cancer, large-biterectal biopsy specimensfor diagnosisof Hirschsprung
disease, removal of foreign bodies, and eval uation of the mucosaif fiberoptic or
video equipment isunavailable. For most other indications, theflexibleinstrumentis
preferred.

6.2. HEMORRHOIDS

Hemorrhoidsit'sresult of dilation of the superior andinferior hemorrhoidal
veins with disturbances in cavernous tissue of the rectum. These veinsform a
hemorrhoidd plexus, or cushion, inthesubmucosal |ayer of thelower rectum. Because
thehemorrhoida cushionisanorma anatomic structure, al adultsare candidatesfor
the devel opment of symptomatic hemorrhoids. Inthe United States, estimates of
prevaencerangefrom 4.4% to ashigh as50% of theadult population. Althoughitis
widely believed that congtipationisanimportant risk factor for hemorrhoids, recent
studies suggest that diarrheal disorders are more frequently associated with
hemorrhoidal disease.

Anatomic consider ations

Hemorrhoidsmay beether externd or internal, and often both typesare present
inthesameindividud. Internal hemorrhoidsarisefrom the superior hemorrhoidal
cushion abovethe mucocutaneous;junction of theanorectum, or dentateline. Internal
hemorrhoidsarelined with rectal mucosaand occur inthree primary locations: right
anterior, right posterior, and | eft laterd , dthough anatomic variability iscommon. The
end branches of the superior and middle hemorrhoidal arteriesterminatein the
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submucosaabovethe dentate linewith an anterior and posterior branch ontheright
andasinglelatera branch ontheleft, corresponding to thethree primary hemorrhoid
locations. Theright posterior and | eft branchesgive off two end branchesto potentialy
form secondary hemorrhoids. External
hemorrhoids arise from the inferior
hemorrhoidal venous plexus below the
mucocutaneous junction and are lined by
periana squamousepithelium. The periana
squamous epithelium of the anus contains
nuMmerous pain receptors, so that thrombosis
of external hemorrhoids causes significant
pain. Internal and external hemorrhoidal .Y —— Dentate
plexuses freely communicate to drain the Rt L S| & L External
lower rectum and anus. Internal and external & A\ Y e
hemorrhoidsdrainintotheinferior venacava -
throughtheinternal pudenda veins(Fig. 6.2). Figure 6.2. Rectum

Pathogenesis

Elegant histologica studieshave shown that hemorrhoidsarenormal features
of the human anatomy. They havethreeimportant parts. thelining (rectal mucosaor
anoderm), the stroma (bl ood vessdl's, smooth muscle, supporting connecting tissue),
and the anchoring connectivetissue (which securesthe hemorrhoidsto the sphincter
mechanism). Hemorrhoidal tissue hasanatomic smilaritiesto erectiletissuesuch as
the corporacavernosa. With age or other aggravating factors, the anchoring and
supporting connective tissue deteriorates, causing the hemorrhoidsto bulge and
descend, leading eventualy to symptoms. Thistheory issupported by theincreased
incidence of hemorrhoidsin patientswith chronic congtipation, diarrhea, pregnancy,
or pelvictumors-conditionsthat increase pel vic venouspressure. In certainindividuals,
theinternal sphincter becomeshypertrophic and theand outlet becomesfunctionaly
narrowed. At straining, thefecal bolusactsasan obturator forcing the hemorrhoidal
cushions to descend through the hypertrophic sphincter, enlarge, and become
symptomatic.

Definitions

External skintagsareredundant foldsof skinthat arisefrom theanal verge.
External hemorrhoidsarisefrom theinferior hemorrhoida plexusbe ow the dentate
lineand are covered by anal squamousepithelium. Internal hemorrhoidsarisefrom
thesuperior hemorrhoidal plexusabovethedentatelineand are covered by columnar
epithdium of therectum. They may bed assified accordingtotheir degreeof protrusion
or prolapse. First-degree hemorrhoidsbulgeinto thelumen of theanorecta canal on
anoscopy but do not protrude out of the anus. Second-degree hemorrhoidsprolapse
out of theanuswith defecation or straining but reduceto anorma anatomic position
spontaneoudy. Third-degree hemorrhoids prol apse out of the anuswith defecation
or straining and requiredigital reduction. Fourth-degreehemorrhoidsareirreducible
andareat risk for strangulation. Theclinica presentation and recommended therapy

Internal
hemorroidal
plexus
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for thevariousdegreesof hemorrhoidsaredifferent and arediscussed later. Anorectdl
varicesare not hemorrhoids; they occur asaconsequence of portal hypertension
and arediscussed separately.

External skin tags

After thrombosis of an external hemorrhoid, the overlying skin becomes
redundant, and thisexcessskin remainslong after theunderlying clot resolves. Externd
skin tags may also arise after formal hemorrhoidectomy or de novo in cases of
inflammatory bowel disease. Primary symptoms, if present, are complaintsof a
pa pablegrowth near theanusand difficulty withana hygiene. Skintagsarerdatively
easy to distinguish from more serious pathol ogy such asanal cancer or condyloma
acuminataby their grossappearanceasnormal skinand their soft, fleshy textureon
pal pation. Treatment isconservativewhenever possible, and surgica excisonisonly
necessary in casesof poor hygieneor patient anxiety.

External hemorrhoids

Thrombosisof an externa hemorrhoid
canbean extremely painful event. Distention &
of overlying perianal skinand inflammation \:
associated with the process of thrombosis 1%
may cause severe patient discomfort & {

(Fig. 6.3). Bleedingusually occurslateinthe &2l JURSE—5 S
course of thrombosed external hemorrhoids el e
aftertheqverlyi ng perianal skin ulceratqsand Figure 6.3. Anatomy
theresolving, liquefied hematomanecessitates. of hemorrhoids

Externa hemorrhoidsshould bedistinguished

from strangulated internal hemorrhoidsand anorectal varices. Strangul ated internal
hemorrhoidstend to belarger and more circumferential, encompassing theentire
anus. Anorectal varicesshould be consideredin any patient with ahistory of cirrhosis
or portal hypertension.

Many thrombosed externa hemorrhoids can betreated with warm sitz baths
twotothreetimes per day. Sool softening agentssuch aspsyllium seed preparations,
synthetic mucilloids, and the sodium or calcium salts of dioctyl sulfosuccinate can
minimizediraining at stool and prevent aggravation of thepainand thrombosis. Topica
therapy with anesthetic ointments and witch hazel -impregnated pads may provide
additiond relief. Onemust temper theattribution of clinica improvementsto medical
therapy with the knowledge that the natural history of thrombosed external
hemorrhoidsisresolution after 48to 72 hours.

If the painissevereand the patient isseen within 48 hours of symptom onset,
surgical evacuation or excision of thethrombosed externa hemorrhoid should be
performed. After thethrombushasorganized, it cannot beevacuated. Thiscanusualy
be doneintheclinic setting and providesprompt relief.

Internal hemorrhoids

Internal hemorrhoids (Fig. 6.4) may be asymptomatic or associated with
discomfort, pruritusani, fecal soiling, or prolapse. Bleeding, however, isthetypica
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complaint that brings the patient to the
physician and hemorrhoids are the most
common cause of rectal bleeding. Such
bleeding isdescribed asbright red spotting
onthetoilet tissueor drippinginto thetoilet
bowl. It most often occurs at the end of
-y defecation and is separate from the stool. It
% doesnot usualy occur gpart from defecation.
" Q | Rarely, acute severe bleeding requires
ke 9‘1 transfusonand, occas ondly, ongoing chronic
Figure 6.4. | nternal hemorrh0| ds losses cause iron-deficiency anemia.
(arrows) However, hemorrhoids should not be
considered the source of hematocheziauntil
other potential bleeding sourcesin the colon and rectum have been investigated.
With the possi bl e exception of ayoung patient with ableeding pattern typical of
hemorrhoids, aflexiblesgmoidoscopy or, if clinically appropriate, afull colonoscopy
should be performed. Occult bleeding should not beattributed to hemorrhoids. Occult
blood in the stool deserves acomplete evaluation regardless of the presence of
hemorrhoids.
Prolapse of thehemorrhoidal tissueisanother common complaint (Figs. 6.5,
6.6). Prolapse may manifest itself anywhere aong acontinuum of symptomsfrom
difficulty with anal hygieneto painful strangulation. Prolapsed tissuemay also bea
presenting symptom of recta prolapse, recta polyps, or recta cancer. Sigmoidoscopic
evaluation with biopsy of suspiciouslesionsshould be carried out if appropriate.
And condylomaand and cancer areeadlly differentiated from prolapsing hemorrhoids,
and thrombosed external hemorrhoidstend to cause pain asapresenting symptom.
All degreesof interna hemorrhoids may be associated with mild discomfort,
but only strangulated hemorrhoids cause significant pain. Strangul ated hemorrhoids
usually possessan external and internal component and occur secondary to prolapse
with subsequent lack of blood supply. Progressionto gangrenewith resultant infection
islifethreatening and will occur if immediate surgical therapy isnot instituted. In
contrast to complete rectal prolapse, strangulated hemorrhoidslack concentric
mucosa foldsand areirreducible.
CLASSIFICATION
Hemorrhoidsaredivided into two forms: acuteand chronic.
Acutehemorrhoids:
* 1# Degree: characterized by thrombosisof external and internal hemorrhoids
without inflammatory process.
« 2" Degree: theinflammation of the hemorrhoidsis peculiar; more pronounced
edema, hyperemiaisobserved.
* 3 Degree: against the background of thrombosis and inflammation of the
hemorrhoidsdevel op inflammation of the subcutaneoustissueand perianal skin.
ChronicHemorrhoids:
* 1 Degree: bleeding occurs, but do not prolapse outside the anal canal.
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2" Degree: prolapse outside the anal canal upon defecation, but retract
spontaneoudly.

* 39 Degree: requiremanual reduction after prolapsed (Fig. 6.5).

* 4" Degree: cannot be reduced, because of strangulation (Fig. 6.6).

Figuré 6.5. 3¢ bégree prolapse .Figure 6.6. 47 Degree prolapse
(arrow) (arrow)

Risk factors

1. Past history of hemorrhoid symptomsor anal fissure.

2.Age 30-65.

3. Heavy lifting, prolonged Sitting.

4. Condtipation/Diarrhea

5. Pregnancy.

6. Failureto eat breakfast.

7. Diet-Spicy food, fats, a cohol, smoking, low water intake.

8. Obesity.

9. Spinal cordinjuries.

10. Increased sphincter tone.

Hemorrhoid prevention

1. Addfiber to prevent constipation and diarrhea.

2. Drink lots of water.

3. Do not ignoretheurgeto go.

4. Donot strain.

5. Limit timeon commodeto two minutes.

6. Removethelibrary fromthe bathroom.

7.Avoid obesity.

Complications

Hemorrhoids can produce several
uncomfortable, but non-seriousproblems. |-

Thrombosis and pain (Fig. 6.7).
A blood clot in the hemorrhoid may cause
severepain and usualy demandsimmediate
medica attention.

Bleeding. Hemorrhoidscanoozefresh  Figure 6.7. Thrombosed external
red blood, whether located externally or hemorrhoid (arrow)
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internally. External hemorrhoidsoften cause dripping of blood fromtheanuswhile
stting onthetoilet. Theblood might also be seen assoiling of theunderwesr. Internd
hemorrhoidsthat bleed may producefresh bloodinthe stool.

Itching and irritation. External hemorrhoids can beitchy, especidly if the
areaismoist andirritated.

TREATMENT

Conservativetherapy. Dietary counseling, behavior adjustment, and topical
agentsareeffectivefor most first-and second-degree hemorrhoids. A high-fiber diet
and adequate fluid intake shoul d be prescribed to promote passage of soft, bulky
stoolsto prevent straining. Some patients may require the addition of hydrophilic
bulk-forming agentssuch aspsyllium extractsor mucilloids. Excessiveand prolonged
defecatory straining should be discouraged. Many patients benefit fromwarm sitz
bathstwice daily and attention to proper anal hygiene. A number of proprietary
agentssuch assuppositories, ointments, and medicated pads (witch hazd and glycerin)
may providetopical astringent relief. Hydrocortisone or anesthetic-containing
preparations (benzocaine, lidocaine, pramoxine, dibucaine) offer short-term relief of
pruritus, burning, and soreness, athough firm efficacy dataarelacking.

If conservativetherapy doesnot suffice, adefinitive procedureis necessary.
Theavailabletrestment modalitiescan bebroadly classifiedinto oneof two categories.
thosethat involveloss of redundant mucosaand thosethat do not. In generadl, first-
and second-degree hemorrhoids can be treated without removal of redundant
hemorrhoidd tissue. Third- and fourth-degree hemorrhoidsusualy requireaform of
therapy that resultsin both thrombosisof the hemorrhoid and removal of redundant
tissue.

And other typesof treatment

Rubber band ligation

Barron first described arapid, smple, effective devicefor the trestment of
internal hemorrhoidsin the office or outpatient setting. Band ligation isassociated
with both thrombosis of the hemorrhoid and removal of redundant mucosal tissue.
By inducing submucosal scarring, development of new hemorrhoidal tissueis
prevented. Rubber band ligation isagood treatment for refractory first-degree
hemorrhoidsaswell asall second- and selected third-degree hemorrhoids. Fourth-
degree hemorrhoidsare not well trested by thismethod.

Becauseitisan outpatient procedure, no specia preparationisneeded for the
majority of patients. After anorectal evaluationisperformed, theanoscopeisinserted
and ahemorrhoidal cushionissdected for band gpplication. No anestheticisrequired
if careistaken to place the band at least 0.5 cm above the dentate line. Some
authorsrecommend banding of only onecolumn per sessonto minimizetissuenecross,
but up to four ligations has been performed with acceptable morbidity. Rubber band
ligationalowsacontrolled removd of tissuerivaed only by forma hemorrhoidectomy.

Complicationsarerarebut serious. Migration of the band onto theanodermis
associated with excruciating painrequiringimmediateremova of theband. Persistent
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severepain, fever, urinary retention, or foul-smelling recta drainagemay herald the
presence of arectal infection. A number of casereportsof necrotizing infection and
desth asaresult of band ligation have gppeared intheliterature. Significant discomfort
lasting for daysoccursin some patientsand mucosa doughwith potential for bleeding
occurs5to 7 daysafter band application.

Results of rubber band ligation are generally excellent. Long-term patient
sati sfactionisabout 90%. No requirement for anesthesiaand the ability to perform
band ligation intheclinic setting continueto makethisapopul ar trestment option for
patients with hemorrhoids. Novel methods to perform banding have also been
employed. A band ligator cap device attached to thetip of aflexible endoscope
alowsexcellent visudization of band placement. Inexpensive plastic single-handed
ligatorshave been devel oped that empl oy suction to capturethehemorrhoidal tissue
for band placement.

I njection scler other apy

The use of asclerosant solution such as sodium morrhuate or 5% phenol isan
accepted treatment for first- and second-degree hemorrhoids. The sclerosant is
injected with aspecia hemorrhoidal needleinto the submucosaaround, but notinto,
symptomatic hemorrhoids. Anintenseinflammatory reactionresultsinfixation of the
mucosato the underlying muscle thus obliterating the submucosal layer where
hemorrhoidsform. Injection of sclerosantsisalesscontrolled and thereforeless
popular technique than rubber band ligation. Known complications are mucosal
dough, progtaticinfection, contact hypersensitivity, and rectal infection. A refinement
of injection sclerotherapy for hemorrhoids usesaflexible endoscopetoinject 23.4%
salinethrough asclerotherapy needleinto the hemorrhoidal cushion.

Cryosurgery

Specid cryoprobes activated by liquid nitrogen, carbon dioxide, or nitrous
oxide have been devel oped. L ocal tissue destruction is caused by freezing and
subsequent necrosis. All symptomatic hemorrhoidsaretreated in one session. If
deep freezing of the submucosal hemorrhoidal cushionsdoes not occur, symptoms
persist. Tissue damage is uncontrolled, and wound healing is accompanied by
prolonged and drainage, late bleeding, and pain. Compared with rubber band ligation,
patient satisfactionislessand loca complicationsmorefrequent withthecryosurgica
technique.

Electrocoagulation

Electrosurgical units have been adapted for usein the outpatient therapy of
internal hemorrhoids. Application of direct dectrica currentislessprecisethanwith
band ligation or forma hemorrhoidectomy and requires several minutes of contact
time. Excessdectricd current isgrounded through the patient'sbody, and occasiondly
dischargesoccur that causeinjury at sitesdistant from the areaof intended tissue
destruction. Bipolar e ectrocoagul ation isasefficaciousasthedirect current technique
andisperformed morerapidly. It may be easier to perform and less painful than
rubber band ligation.
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Photocoagulation

Bothinfrared light and lasershave been used to trest symptomatic hemorrhoids.
Photocoagulation stimul atesfibrosisof the submucosal layer by first causing tissue
coagulationand necross. Advocatesof photocoagulation point tothelack of eectrical
contact with the patient'sbody and amore controlled application of destructiveforce
compared with electroful geration. Infrared devices are hand-held and much less
expensvethan laser devices. Equipment for both formsof photocoagulaionismore
expensive than equipment for rubber band ligation or injection sclerotherapy. The
incidence of discomfort and complicationscomparefavorably with those of rubber
band ligation and injection sclerotherapy. Rubber band ligation therapy produces
more posttrestment pain than injection sclerotherapy or infrared photocoagul ation,
but fewer patientsarelikely to need re-trestment because of symptomatic recurrences.
Laser photocoagulationisan additiond, albeit expensive, dternative. Usingacarbon
dioxidelaser, 1816 consecutive patientswere treated with successrates gpproaching
those of more established therapies.

Hemor r hoidectomy

Fewer than 10% of symptomatic hemorrhoids require surgical
hemorrhoidectomy. It isthetreatment of choicefor most third-degree hemorrhoids,
all fourth-degree hemorrhoids, strangul ated hemorrhoids, and hemorrhoidsthat have
pers sted despite other formsof therapy. Advantagesof the surgica approachinclude
preciseremoval of al internal and externa hemorrhoids, control of bleeding, and
rapid wound healing. Disadvantages include the need for regional anesthesia,
postoperative pain, risk of postoperative urinary retention, and expensesincurred
from both hospitalization and lost timefrom work.

Themost common operationisaimed
at excising three hemorrhoids. In 1927,
E. Milligan and S. Morgan described the
operation, focusing onligation of thevascular
legsof the hemorrhoidal nodesonthe 3¢, 7"
and 11" hours. Hemorrhoidal nodesexcised
fromtheoutsdeinward, stitched and cut off.
Threewound surfacesremain open, and they
heal by secondary tension (Fig. 6.8).
Therefore, the operationisaso called "open
hemorrhoidectomy™.

Currently, its varieties are most often used. The first is a closed
hemorrhoidectomy with restoration of the mucous membrane of theana cana with
nodular or continuous catgut sutures (Ferguson-Chiton'soperation). Thiskind of
surgical interventionismore often treated with hemorrhoids of thethird and fourth
sageintheabsenceof clear boundariesbetweentheexterna andinterna hemorrhoids.
Thesecond typeissubmucosal hemorrhoidectomy, whichisperformed onthebasis
of aplastictype. It wasfirst proposed by A. Paresin 1956. The advantageliesinthe
fact that the mucous membrane of theanal canal isnot excised together with the

I':i'g'ure 6 Henbrrhoidectonw
on Milligan-Morgan's
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hemorrhoida node, but it isdissected by arcuateincisons, after which ahaemorrhoida
nodeisisolated from the submucosal layer, bandaged | eg, knot iscut off, leaving the
stump of the removed node in the submucosa layer. This technique alows to
compl etely restoring the mucous membrane of theanal canal without deformation
and cover it with the stump of the node.

New methodsfor treating hemorrhoidsinclude stapler hemorrhoidopexy
(Longo's operation, 1998) and desarterization under the control of Doppler —a
procedurein which aspecial anoscope with anintegrated Doppler sensor isused,
withwhich arterial vessalsfeeding the hemorrhoida nodesarefound and ligated.

Ablation of theinternal sphincter

Two strategies have been employed to decrease the abnormally high resting
anal pressure found in some patientswith hemorrhoids. Lord advocated forceful
anal dilation under general anesthesia, but the procedure causes variable and
uncontrolled damageto theana sphincterswith resulting fecal incontinence. Good
results occur in 80% of patients, but some of the efficacy of this procedure may
reflect submucosal hemorrhage and subsequent scar formation. A more controlled
disruption of theinterna sphincter isachieved with laterd interna sphincterotomy.

A meta-analysisof randomized controlled trial sassessing at | east two trestment
modaditiesfor symptomatic hemorrhoidsfound that rubber band ligationwassuperior
to sclerotherapy and patientsundergoing ligation werelesslikely to requirefuture
therapy than those treated with sclerotherapy or infrared coagulation.
Hemorrhoidectomy resulted in abetter response than rubber band ligation, but the
surgica group had significantly more pain and ahigher incidence of complications.
Based on thesefindings, it seemsreasonableto suggest band ligation or asimilar
treatment as first-line therapy for grades 1 to 3 hemorrhoids, reserving
hemorrhoidectomy for large grade 3 and grade 4 hemorrhoidsand for thosefailing
other techniques.

Anorectal varices

Meticuloushistological study hasshown that anorecta varicesand hemorrhoids
are unrelated. Hemorrhoids are vascular cushions of ectatic venular-arteriolar
connectionsof the hemorrhoidal plexusand they have no direct connectionto the
portal system. They occur independently of anorectal varicesand the presence or
degreeof porta hypertension. Alternatively, rectal varicesrepresent enlarged portal -
systemic collateralswhich correlatewith the presence of portal hypertension. They
develop asaresult of hepatofuga portal venousflow through theinferior mesenteric
veinto the superior hemorrhoidal veins. Thevaricesrepresent the communication
between these superior hemorrhoidal veins(portal circulation) and themiddleand
inferior hemorrhoida veins(systemiccirculation) which, inturn, flow intothefemora
vein and thento theinferior venacava. Thedistinction of anorectal varicesfrom
external hemorrhoids may be difficult. Often patientswith anorectal variceshave
other known manifestations of portal hypertension such asesophageal varicesand
ascites. Anorectd varicesareusually discrete, serpentine, submucosa veins. In contrast
to external hemorrhoids, varices are compressibleand refill rapidly. They extend
from the squamous portion of the anal canal acrossthe dentate line and into the
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rectum proper. Nearly 45% of patientswith cirrhosiswill befound to have anorectal
varices by careful endoscopic examination and the prevalenceincreasesto 75%
using rectal endosonography, 5% of patientswith bleeding asamanifestation of
portal hypertension bled fromanorecta varices. Bleeding may occur from either the
anal or rectd portion of thevarix and can bemassiveand lifethreatening.

The optimal management of anorectal varices is not known. Injection
sclerotherapy, cryotherapy, rubber band ligation, and hemorrhoidectomy haveall
been associated withtorrential, occasondlly fatal bleeding. Trestment by underrunning
thevariced columnswith absorbabl e suture achieves primary control inamgjority of
cases and has avery low rate of morbidity. Rubber band ligation has also been
advocated but must be donein acontrolled environment with full resuscitation
capabilities. Inferior mesenteric vein embolization or ligation has been reported.
Ultimately, surgical or trangugular intrahepati ¢ portosystemic shunting may berequired.

6.3. ANORECTAL ABSCESSAND FISTULA

Suppurative anorectal infection can bedivided into two categories-anorectal
abscess and anorectal fistula. Anorectal abscess may be defined asan undrained
collection of periand pus. Anorecta fistulaisan abnormal communication between
theanorectal canal and the perianal skin. Abscessisthe acute manifestation and
fistulathe chronic manifestation of suppurative anorectd infection. Inmost cases, the
underlying pathophysiology isthought to be the sameand thetreatment for eachis
essentialy surgical.

Epidemiology and Etiology

Inaseriesof 1023 patientstreated for anorectal abscessor fistula, themale-to-
femderatiowas2:1. Theagedidtributionwasfrom 10to 82 years, withthemgority in
thethird and fourth decadesof life. Themaost common associated medical diseases
were hypertension, diabetes, heart disease, and inflammatory bowel disease. The
incidenceof perirectd infectionin patientswith acuteleukemiaisgpproximately 8%.

Current evidence suggeststhat infection of theand glandsisthemost common
cause of anorecta abscessand anorectd fistula. Themost common bacterid isolates
are Escherichia coli, Enterococcus species, and Bacteroidesfragilis. Histological
specimensfrom patientswith anorectal fistulareved ed infected anal glands 70%to
90% of thetime. Anal glandsarisefromtheanal cana at thelevel of the cryptsof
Morgagni.Atleast hdf of theglandsare observed to penetrateinto theintersphincteric
space. Obstruction of the anal glandsmay occur in the presence of trauma, anal
eroticism, diarrhea, hard stool s, or foreign bodies, with resultant stasisand secondary
infection. Thiscryptoglandular origin of anorectal abscessand fistulaisfurther
supported by thefact that the primary interna orificeisfound at thelevel of the
dentateline.

6.3.1. ANORECTAL ABSCESS

Anorectal abscess (also known asan anal/rectal abscess, perianal/perirecta
abscess) isan abscess (alarge pocket of infection) adjacent to theanus. It arises
fromaninfection at oneof theand cryptsof Morgagni which leadstoinflammation
and abscessformation.
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Anorecta abscessesmay be classfied by anatomic site of originand potential
pathwaysof extension. Abscessesthat areinferior to the puborectalisand levator ani
musclesare classified aslow intermuscul ar abscesses, and those that extend above
these musclesare classified as high intermuscul ar abscesses. L ow intermuscul ar
abscesses are subclassified asperiana, submucosal, intersphincteric, or ischiorectd.
Highintermuscular abscessesare described aspelvirectd, retrorecta, or rectovesical.
Proper surgical management isguided by correct anatomicidentification of thetype
of anorectal abscess.

Classification

There are four types of anorectal abscesses:

* Periandl.

o |schiorectd.

* Intersphincteric.

* Supralevator (Fig. 6.9).

Signsand symptoms

Painin the perianal areaisthe most
common symptom of an anorectal abscess.
Thepainmay bedull, aching, or throbbing. It
isworst when the person sitsdown and right
beforeabowe movement. After theindividud
o has a bowel movement, the pain usualy

Figure 6.9. Anatomic classification lessens. Other signs and symptoms of
of perirectal abscess anorectal abscess include constipation,
drainagefromtherectum, fever and chills, or
apal pable mass near theanus. The conditioninvariably becomesextremely painful,
and usually worsensover the course of just afew days. The painmay belimited and
sporadic at first, but invariably worsensto aconstant pain which can becomevery
severewhen body positionischanged (e.g., when standing up, rolling over, and so
forth). Depending upon the exact location of the abscess, there can aso be
excruciating pai n during bowel movements, though thisisnot awaysthecase. This
condition may occur inisolation, but isfrequently indicative of another underlying
disorder, such as Crohn'sdisease.

Differential diagnosis

Specific diseases may cause anorectal abscess and anorectal fistulainthe
absenceof primary cryptoglandular infection. Theseinclude Crohn'sdisease, anorectd
malignancy, tuberculosis, actinomycos's, lymphogranulomavenereum, radiation-
induced proctitis, leukemia, and lymphoma. Other disease statesthat may causea
amilar dinica pictureand should beincludedinthedifferentia diagnosisof suppuretive
anorectal conditionsareinfected presacral epidermal inclusion cysts, hidradenitis
suppurativa, diverticulitis, pilonidal disease, and Bartholin abscesses.

Thisconditionisoften misdiagnosedinitially by the patient asabad case of
hemorrhoids, sincethisisamost awaysthe cause of any sudden anal discomfort.
The presence of the abscess, however, isto be suspected when the pain quickly
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worsensover oneor two daysand the usua hemorrhoid treatmentsareineffectivein
bringing relief. Furthermore, any seriousabscesswill eventualy beginto causesigns
and symptomsof generd infection, including fever and nighttimechills.

A physician can rule out ahemorrhoid with asimplevisual inspection, and
usually appreciate an abscess by touch.

Diagnostic approach

Diagnosisof anorectal abscess beginswith amedical history and physical
exam. Imaging studieswhich can hel p determine the diagnosisin cases of adeep
non-palpable perirectal abscess include pelvic CT scan, MRI or trans-rectal
ultrasound. These studiesare not necessary, though, in caseswhich thediagnosiscan
be made upon physical exam.

Treatment

Anal abscesses, unfortunately, cannot be treated by a simple course of
antibioticsor other medications. Even small abscesseswill need the attention of a
surgeon immediately. Treatment is possible in an emergency room under local
anesthesia, but itishighly preferred to beformally admitted to ahospital and to have
the surgery performed in an operating room under general anesthesia.

Generally speaking, afairly small but degpincisonisperformed closetothe
root of the abscess. The surgeon will allow the abscessto drain its exudate and
attempt to discover any other related lesionsinthearea Thisisoneof themost basic
typesof surgery, and isusually performed in lessthan thirty minutes by the anal
surgical team. Generdly, aportion of theexudateissent for microbiologica andysis
to determinethetypeof infecting bacteria. Theincisionisnot closed (stitched), asthe
damaged tissuesmust heal from theinsidetoward the skin over aperiod of time.

The patient isoften sent homewithin twenty-four hoursof the surgery, andis
instructed to perform severa "sitz baths" per day, whereby asmall basin (which
usudly fitsover atoilet) isfilled withwarmwater (and possibly, sats) and the affected
areaissoaked for aperiod of time. During theweek following the surgery, many
patientswill have someform of antibiotic therapy, along with someform of pain
management therapy, consi stent with the nature of the abscess.

The patient usually experiencesan almost completerelief of the severepain
associ ated to hig’her abscess upon waking from anesthesi a; the pain associated with
the opening and draining incision during the post-operative period isoften mildin
comparison. In many cases, the patient iscompletely healed with no discomfort
whatsoever within just one or two weeksof the surgery.

Complications

If left untreeted, anand fistulawill dmost certainly form, connecting therectum
totheskin. Thisrequiresmoreintensive surgery. Furthermore, any untreated abscess
may (and most likely will) continueto expand, eventualy becoming aserioussystemic
infection.
6.3.2.ANORECTAL FISTULA

Anorectal fistulaisdescribed based on pathogenesis of the disease (e.g.,
Crohn'sdisease, hidradenitis suppurativa) and classified according to the normal
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muscular anatomy of the pelvic
floor. All anorectal fistulasare
anatomicaly dividedinto oneof
four groups (Fig. 6.10). The
most common type of anorecta
fistula is the intersphincteric
figula inwhichthefigularamifies
only intheareolar tissuebetween
the internal and external anal
sphincters. Transsphincteric
fistula passes from the

intersphincteric planethroughthe

external sphincter andinto the

Suprasphincteric Extrasphincteric ischiorectal fossa.
Suprasphincteric fistulapasses

Figure 6.10. Anatomic classification upward in theintersphincteric

of anorectal fisiula plane, over the puborectalis

muscle, andintotheischiorecta fossa Extrasphinctericfistulapassesfromtheperiand
skinthrough theischiorecta fat and levator musclesinto therectum. Division of the
entiretract of either suprasphincteric or extrasphinctericfistularesultsintotal divison
of themusclesof continence.

Clinical manifestations

Acutepain and swelling arethe most common complaintsin the patient with
anorectal abscess. Pain may occur in theabsence of swelling, especially with small
intersphincteric or pelvirecta abscesses. Sitting, movement, and defecation exacerbate
pain. Antecedent history may revedl about of constipation, diarrhea, or minor trauma.
Constitutional symptomsinclude malaise and fever. The presence of foul-smelling
drainage meansthat the abscesshasnecessitated, or isdischarging through theprimary
anal orifice. Ingpection of the perineum of apatient with perirectal abscessreveds
thecardina sgnsof inflammation: redness, heat, swelling, and tenderness. Drainage
may be observed from theinfected crypt orifice. Anintersphincteric abscess may
manifest only aslocalized tenderness. Recta examinationisoften difficult because of
pain, so eval uation under anesthesiaisindicated if acompleteexaminationisotherwise
impossible. Delay in making thediagnos sof anorectal abscess|eadsto extenson of
theinfectioninto previoudy uninfected spacesand a so increasesthe subsequent risk
of overwhelming sepsis.

Chronic, purulent drainageisthe chief complaint of patientswith anorectal
fistula. A history of prior anorecta abscessisfregquently elicited. Discomfort or pain
often occurswith defecation but isnot as severe asthat associated with anal fissure
or anorectal abscess. The periana skin may be pruritic or excoriated. Bleedingis
usudly minor and caused by granulaiontissueat theorificeof theprimary or secondary
anal orifice. Anorectal fistulacan usually be diagnosed by the presence of ared,
granular papulefrom which pusisexpressed. The primary orificeisthefistulous
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opening at theleve of the dentateline, whichisthought to betheoriginal siteof the
infected ana gland. The secondary orificeisthefistulousopening anywhereelseon
the perineum. Multiple secondary openingsshould dert oneto thepossibility of either
Crohn'sdisease or hidradenitissuppurativa. Itisoften possibleto pal pate afistulous
tract asafirm cord just beneath the perianal skin. Attemptsto passmetal probesare
best madein the operating room. Anoscopy and sigmoidoscopy are performed to
identify the primary orificeand to determinethe presence of proctocalitis.

Patients who are neutropenic as a result of hematologic malignancy are
particularly susceptibleto seriousanorectd infection. Mortality ratesfrom anorectal
infection in patientswith acuteleukemia, if untreated, may bemorethan 45%. Early
diagnosisand aggressive surgical drainagemay belife-savingintheseindividuals,
with improvement in mortality ratesto below 10%. Point tenderness and poorly
demarcated induration arethe most frequent findings. Frequent reexamination may
alow detection of an abscessif initid findingsareequivocal. Because of the profound
granulocytopenia, fluctuant masses are not usually seen. Necrosis and tissue
breakdown may proceed quiterapidly, with extensoninto thegenitaliaand pelvis. If
spontaneousdrainage hasaready occurred, painrapidly subsidesand further surgical
drainage may be postponed. Pseudomonasaeruginosaisacommonwound isolate,
and appropriate perioperativeintravenous antibioticsshould beadministerediif itis
found.

Treatment

Because of therisk of extension of pusinto adjacent spacesand the potential
for the development of necrotizing anorectal infection, the trestment of anorectal
abscessisasurgica emergency. Inoneseries, thetimeinterva from onset of primary
anorectal abscessto necrotizing anorectal infection wasfrom 0.5to 5 days, witha
mortality in excess of 50%. If one choosesto temporize waiting for an abscessto
point or becomeripe, it must be with the realization that the risks of necrotizing
infection and extenson into previoudy uninfected spacesrisedramaticaly.

In healthy patientswith superficial abscessesin the perineal or ischiorectal
location, drainage can be performed in the outpatient setting with local anesthesia.
All other abscesses should be drained in the operating roomwith adegquate anesthesia,
lighting, and surgica instrumentation. If aprimary fistulatract isidentified andisnot
thought to encompass alarge proportion of the sphincter mechanism, fistulotomy
may bedonein selected cases. In genera, the patient should be counseled asto the
possibility of persistent drainagefrom aretained or unidentified fistulawhich may
requireasecond operation. An abscessmay also recur if theunderlying fistulahas
not been definitively treated.

Antibioticsare usually not necessary, and they may temporarily mask the
underlying suppurativeinfection and delay surgical thergpy. Only in occasional cases
doesaperiana cellulitisresolvewith antibiotic therapy alone. In otherwise hedlthy
individua swith minimal infection of the surrounding tissues, incision and drainage of
theabscessisall that isrequired. Patientswith significant underlying disesse, such as
diabetes, acuteleukemia, valvular heart disease, or extensive soft tissueinfection,
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benefit from perioperative antibiotics. The choice of antibiotics should bedirected
by theclinica situation and cultureresultsbut, ingeneral, both gram-negative agrobic
and anaerobic bacteria should be covered. Ticarcillin/clavul anate, piperacillin/
tazobactam, or a broad-spectrum cephal osporin are recommended for empiric
coverage, but aparticular clinical situation may mandate antibioticswith specific
anaerobic, enterococcd,, or pseudomond coverage. Themost commonwoundisolates
are polymicrobial with Escherichia coli, Proteusvulgaris, Bacteroides species,
streptococci, and staphylococci predominating. A high proportion of necrotizing
anorectal infections contains Clostridiumspecies. Immunosuppressed patientsoften
demonstrate Pseudomonas aer uginosa.

Postoperative management cons stsof frequent wound inspection, warm sitz
baths, attention to stool consistency, and judiciousanagesia. Thewound should be
observed to heal from the base up so that skin bridgesdo not form, allowing the
abscesstorecur. If persistent drainage occurs, asecond operation for fistulotomy is
necessary. Warm bathsimprovehygieneand offer somesymptomeaticrelief. Narcotic
analgeticsand perirectal pain both predisposeto constipation, so ahigh-fiber diet,
bulk-forming agents, or |axatives should be prescribed.

Thepresenceof ananorectd fistulaisanindication for operation. Theoperative
approach dependson thelocation of thefistuloustract in relation to the sphincteric
mechanism. Anorecta manometry hasbeen used toimprovetheclinical and functiond
resultsof surgery for fistula-in-ano. Thebasic prerequisitesfor successful therapy of
afisulaincluderemovad of theprimary orifice, identification and opening of theentire
extent of thefistula, and conservation of as much external sphincter aspossible.
Postoperative careissimilar to that for anorectal abscess. In aseriesof 624 patients
undergoing and fistulasurgery thefistularecurred in 8%, and 45% complained of
somedegree of postoperativeincontinence. A nov fibrin sealant hasbeen touted as
alessinvasive method to heal fistula. Further refinement isneeded toimprovethe
healing ratesand | essen the chance of recurrences.

Anorectal disease as a manifestation of Crohn's disease requires special
consderation. In addition to standard therapy with 5-aminosdicylate derivativesand
Immunosuppress ves, theuse of metronidazoleor ciprofloxacinismodestly beneficia
intheheding of perinedl Crohn'sdisease. Unfortunately, therequired long-termtherapy
with metronidazol eisassociated with severa Sideeffects, most notably paresthesias.
Also, discontinuation of therapy is often associated with flaring of disease.
Conservative surgical techniquesare usually adequate to drain abscesses, reduce
inflammation, and providerdief of symptoms. In onestudy, proctectomy-oncewiddy
practi ced-was necessary in only 12% of patientswith complicated periana Crohn's
disease. Surgica diversion of thefeca stream, usually in conjunction with resection
of diseased intestine or alocal anorecta procedure, may be necessary for periand
disease. Infliximab, achimeric monoclonal antibody to tumor necrosisfactor, has
emerged asan agent with impressive effectivenessfor persistent Crohn's periana
fistulousdisease. A controlled trial using5 mg/kg at 0, 2, and 6 weeksimproved
(68%) and heal ed (55%) of patients compared to those receiving placebo (26 and

13%, respectively).
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6.4.RECTAL PROLAPSE

Rectd prolapseissmply protrusion of
therectumthroughtheand orifice(Fig. 6.11).
Completerectal prolapse, or procidentia, is
theclassicstuationinwhichal layersof the |
rectum visibly descend through the anus. |
Occult rectal prolapse refers to internal f
intussusception of rectd tissuewithout visble
protrusion at the anus. Mucosd prolapseisa
common conditioninwhichonly distal rectal Figure 6.11.Complete rectal
tissuesand not theentirerecta circumference prolapse-procidentia
protrude through the anus.

Rectd prolapsein childrenisan uncommon problem usualy seenininfancy. It
may be idiopathic, associated with congenital defects, such as spina bifida or
myelomeningocele, or associated with cysticfibross. Prolgpse occurswith defecation
and usually reduces spontaneoudy. Treatment isconservative, and theconditionis
often saf-limited. Rectd prolapsein adultsoccursat least 3to 10timesmoreoftenin
women than men and isnot associ ated with multi parity. Menmay devel op prolapseat
any age, but inwomen, the peak incidenceisin the sixth and seventh decades. Itis
associated with poor tone of the pelvic musculature, chronic straining at stool, fecal
incontinence, and, sometimes, neurologica diseaseor traumatic damagetothepelvis.

Pathogenesis

Anatomic defectsthat have been described with rectal prolapseincludea
weakened endopelvic fasciaand diastasis of the levator ani, |oss of the normal
horizontal rectal position in the sacrum, an abnormally deep pouch of Douglas, a
redundant rectosigmoid colon, and aweak ana sphincter. Most authors support the
view that prolapseis caused by the intussuscepting rectum and that most of the
anatomic defects described occur secondarily. Weakening of thefascial attachments
of therectumtothe presacral fasciaalowslengthening of therectosigmoid andits
mesentery. The normal positioning of the rectumin the sacral hollow islost. The
subsequent vertical orientation of the rectum enhancesthe ability of therectumto
intussuscept. Chronic straining in amisguided attempt to evacuate theinternally
prolapsing rectal tissue only serves to exacerbate the problem. Signs of pelvic
neuropathy and ana sphincter dysfunction arecommonin patientswith recta prolgpse.
Many patients complain of partial or mgjor fecal incontinence. On manometric
eval uation, incontinent patientshavelow basal and voluntary contraction pressures.
Denervation of striated musculature on e ectromyogram, perined descent, and absence
of the anocutaneousreflex are also common findings. The presence of disturbed
sphincter functionand pel vic denervation may explainthedisgppointingly highincidence
of pers stent incontinenceafter surgica correction of the prolgpse. Manometricfindings
associated with ahigher risk of postoperativefecal incontinenceincludearesting
and pressureof lessthan 10 mm Hg and amaximal voluntary contraction pressure of
lessthan 50 mmHg.
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Classification

Therearethreestagesof prolapse: | stage— prolapse of therectum only
during defecation; 11 stage—with physical activity; 111 stage—whenwalking and
moving thebody inavertical position.

Rectd prolapseiscategorized into 3types, depending upon how muchrectum
has protruded out of the anus. Following are the sub types given bel ow:

CompleteRectal Prolapse: Thisisthemost severeform of rectal prolapse
inwhichtheentirerectal wall isseen protruding throughtheana activity.

Mucosal or Partial Rectal Prolapse: Hereonly therectal mucosa(mucus-
secreting membranelining of therectum) freely hangsfromtheanus.

Internal Prolapse: Thisistheearly stage of rectum prolapse, inwhich only
thetissueof rectumislightly displaced, but doesnot come out of theanus.

Clinical manifestations

Patients complain of prolapse of tissue with defecation. Asthe condition
progresses, rectal prolapse may occur with straining or even upright posture alone.
Common accompanying symptoms include straining at stool, the sensation of
incompl ete evacuation, tenesmus, and fecal incontinence. Protrusion of therectum
throughtheanusisadtriking clinica sign. Completerectd prolapseissignaed by the
presence of red concentric mucosal foldswith apal pable doublethicknessto the
rectal wall tissue. The protruding rectum may extend many centimeters, and usualy
thelumentip pointsdightly posteriorly. The patientisasked to St and strainto produce
prolapseif itisnot immediately obvious. Endoscopic or barium examinationis
performed onall patientswith rectal prolgpseto excludetumorsand mucosa lesions.
Sigmoidoscopy may revea changes consi stent with solitary rectal ulcer. A voiding
defecogramisthebest way to identify occult prolapse (internal intussusception).

Complete rectal prolapse must be differentiated from mucosal prolapse,
prolapsing internal hemorrhoids, anorectd varices, and polyps, benign and maignant
anorecta tumors, and hypertrophic ana papillae. Mucosal prolapseischaracterized
by ashort segment of mucosawith disordered or radially arranged (not concentric)
mucosal folds. Internal hemorrhoidsusually have avaricose appearanceand are
Separated into discrete cushions.

Every attempt should be made to manually reduce apersistently prolapsed
rectum to avoid potential complicationssuch asstrangul ation, ulceration, bleeding,
and perforation. Someform of intravenous sedation may facilitate manual reduction.
Pacing granulated sugar on the prol gpsed mucosaoften diminatesedemaand dlows
reduction. Gangreneof the anterior rectal wall, asurgica emergency, isoccasionaly
associ ated with evisceration of small bowel onto the perineum.

Treatment

Mucosal prolapse may be treated with procedures designed to remove
redundant tissue and inducelocal fibrosis(see previousdiscussion of treatment of
interna hemorrhoids). Thereiscontroversy over the gppropriatetreatment for occult
rectal prolapse. To oversimplify, occult prolapse may be best treated surgically if
fecal incontinence or chronic solitary rectal ulcer ispresent and conservatively if
defecation difficultiesor lesser symptoms predominate. One study suggeststhat
sclerotherapy issuccessful if thereisonly asmall associated rectocel e and short

— 256 —



perineal descent but that transanal excision of prolapsing mucosaisnecessary if the
rectoceleand perineal descent are more prominent.

To avoid complicationsand ongoing damageto the pelvic floor and sphincter
muscles, completerecta prolapse should be surgically corrected. Perineal muscle
exercisesand buttock strapping offer paliationinthe patient who refusesor isunable
to undergo surgery. Thereare many surgical optionsadvocated for thetreatment of
rectd prolgpse, but they canbesmply summearized asfollows. Management in hed thy
patientsinvolvesreplacement of the rectum into the sacral hollow with or without
resection of redundant rectosigmoid colon. Thetwo intra-abdominal operationsthat
have been popularized inthe United Statesarethe anterior ding rectopexy (Ripstein
procedure) and abdominal proctopexy with or without sigmoid resection.

Ripstein operationinvolvesmobilization of therectum to thetip of the coccyx
and attachment of the rectum to the presacral fascia by means of a band of
nonabsorbable plastic such as Teflon or Marlex mesh. Abdominal proctopexy asa
sole procedure can be performed with very acceptablerecurrenceratesand function.
Condti pationiscommon in patientswho are continent, and continenceisnot assured
inothers. Internal anal sphincter pressuresand continence usually improve after
rectopexy but not to normal values. A laparoscopic approach has been used to
further decrease operative morbidity.

Abdominal proctopexy and sigmoid resection as a combined procedure
eliminatestwo of thetheorized causesof rectal prolapse by fixing therectum directly
tothesacral hollow by means of nonabsorbable sutures and removing the redundant
sigmoid colon. Prosthetic materials, such asMarlex, aregeneraly not placed inthe
peritoned cavity if Sgmoid resectionisperformed becauseof therisk of contamingtion
of themesh and resultant sepsis. Inaseriesof 102 patientswith abdomina proctopexy
and sigmoid resection, 80% had well to excellent results, no mortality, andimproved
morbidity, compared with those treated with the Ripstein procedure. Abdominal
proctopexy and sigmoid resectionisphysiologically the most demanding procedure
and should be used only in patients in good general physical condition. These
procedures have continued fecal incontinenceasthemaor postoperative complaint.
Petientswho continueto haveincontinence 6 to 12 monthsafter definitive correction
of the rectal prolapse often benefit from a Parks postanal repair or a plication
sphincteroplasty. A systemeatic review suggested that resdual fecal incontinencewas
less common after abdominal (vs. perineal) approaches and that division (vs.
preservation) of thelateral ligaments during rectopexy was associated with less
recurrent prolapse but at the price of more constipation.

Intheelderly or debilitated patient, aperineal or extra-abdominal approachis
associ ated with acceptablemorbidity and mortdity rates. A diverting colostomy may
be also be an appropriate alternativefor thisgroup of high-risk patients.

6.5.ANAL FISSURE
Anadl fissureisapainful linear ulcerintheana cand. Primary anal fissuresare
usualy foundinyoung and middle-aged adultsand occur equally inmaesandfemaes.
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Primary fissuresarelocated in the posterior midlinemorethan 90% of thetime. The
remainder isfound in the anterior midline. Fissures may occur secondary to an
underlying disease such asinflammatory bowel disease (especialy Crohn'sdisease),
proctitis, leukemia, carcinoma, and, rarely, syphilisor tuberculosis. Theselesions, in
contrast to primary fissures, areusually foundinamorelateral position.

Etiology

Thedlipticd arrangement of theand sphincter fibersofferslessmuscular support
totheana canal posteriorly. Thisdeficient support predisposesthe posterior anal
canal to traumatic tearsduring passage of alarge, hard stool. Fissuresmay become
chronic becauseof high resting ana sphincter toneand repegted traumaduring passage
of fecal boluses. Recta distention normally causesatransient internal anal sphincter
relaxation. Patientswith and fissurehavean abnormal overshoot contractionfollowing
thenormal rel axation. The overshoot contraction may explain thereflex spasm and
pain seen after defecation. Thisphenomenon disappearsafter successful trestment
of thefissure.

Preoperative maximal resting pressure and maximal contraction pressureare
also elevated in patientswith fissure. A histopathol ogical study documented the
presenceof fibros sthroughout theanal sphincter in patientswith ana fissure. Recent
studieshave emphasized the potential rolefor ischemiain fissure disease. Vascular
perfusion of theanodermislower inthe posterior midlinethanin other locationsand
measurements performed are particularly low in patients with anal fissure.
Measurements beforeand after lateral sphincterotomy in patientswith chronic ana
fissuredemonstrated theinverserelationship between anal sphincter pressuresand
posterior anoderm perfusion pressures.

. Clinical manifestations
Severe pain associated with scant,
bright red rectal bleeding isthe hallmark of
- andl fissure(Fig. 6.12).

The pain occurs during and after
defecation ("likepassngapieceof glass') and
| usually seemsout of proportiontotheclinical
- findings. Severe pain may make anoscopy
impossible, and even digital examinationis
difficult without topical anesthesa Thefissure
isbest identified by ssimpleinspection after
spreading the buttocks. Acutefissuresaresmal, linear tears oriented perpendicular
tothedentatelineinthe posterior midline. Fissureslocatedin alateral position should
prompt a search for asecondary etiology. If an acute anal fissure does not heal
promptly, certain characteristic secondary features develop. Theclassictriad of
chronicand fissureincludesthefissure, aproximal hypertrophic papilla, and asenting
pileor fibrotic nubbin of skinfound at theanal verge (Fig. 6.13).

Figure 6.12. Anal fissure (arrow)
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g Treatment

’/ Prescribing a high-fiber diet and
Hypertrofic adequate fluid intake should soften stools.

Hydrophilic bulk agents or salts of dioctyl

sulfosuccinate are important aspects of

therapy because many fissures are

Fissure precipitated by thetraumatic passage of hard,

dry stools. The temporary use of topical
anesthetic preparationscontaining agentssuch

&7 Sentinel pile as benzocaine or pramoxine hydrochloride

Figure 6.13. The classic triad ~ Providessymptomaticrelief. Theuseof these
of chronic anal fissure: medications, in addition to warm Sitz baths
hypertrophic papilla, anal fissure, two to three times daily, acts to decrease
and sentinel pile sphincter spasmto provide additional relief.

A combination of bran supplementsand sitz
bathswas shown to be superior to atopica anesthetic or hydrocortisone creamwith
respect to symptoms and healing. With such aconservative regimen, most acute
fissuresheal in4to 6 weeks. Occasionally, patient anxiety, severe pain, or other
considerationsmay ruleout such aprolonged trial of conservativetherapy.

Chronicfissureusudly requiressomeform of surgical therapy toreduceinterna
sphincter tone. Reduced sphincter tone permits easier passage of thefecal bolus
through the anal canal. Repetitiveinjury isavoided so that the traumatic tear may
findly hedl. Thebeneficid effectsof sphincterotomy oninterna sphincter spasmand
healing of anal fissure have been well documented, and surgical cureratesonthe
order of 95% can be expected. Midline sphincterotomy with fissurectomy aso offers
definitivetherapy for chronic anal fissure. However, in aretrospective study of
300 patients, ahigher rate of postoperative complicationswas seen compared with
thelateral sphincterotomy. Also, an unfortunate complication of posterior midline
sphincterotomy and fissurectomy isdevel opment of aresidual keyholedeformity of
the anus, which predisposes to long-term leakage of feces and mucus. Another
approach to treating sphincter spasmismanual dilation. Theanusisdilated to six
fingersunder regiona anesthesia. A metaanalysisof operativetechniques concluded
that internal anal sphincterotomy was superior to manua dilation for both fissure
healing and the occurrence of incontinencetoflatus.

Chemica methods may also be used to lower sphincter pressuresto alow
healing. Topically applied nitroglycerin hea sfissuresby reducing maximumresting
pressure and by increasing anodermal blood flow. Severa openand controlledtrias
have demonstrated the efficacy of 0.2% nitroglycerin ointment although alarge,
controlled trial failed to confirm this. Headaches are afrequent adverse effect of
even apea-szed application of nitroglycerin. For thisreason, other topical smooth
musclerelaxantshave been investigated. A controlled trial of nearly 300 patients
foundthat nifedipinegd healed 90% of fissuresat 3weeksand morerecently, diltiazem
ointment healed 75% of patientsafter 2 to 3 monthsof therapy. Headacheswerenot
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seen. Botulinumtoxininjectedinto the sphincter musclesdirectly through the periand
skin heal sthemgjority of fissures(>80%), afinding confirmedinacontrolledtrial
(73 vs. 13% healing at 2 months). Temporary mild fecal incontinence appearsto be
rare. Inadirect comparison, botulinum toxin heal ed 96% of fissures versus 60%
using 0.2% nitroglycerin ointment. A randomized tria found surgical sphincterotomy
to bemoreeffective than nitroglycerin. However, sphincterotomy may causefecal
incontinencein approximately 8% of patients. A reasonable, but not yet eval uated,
strategy to treat chronic anal fissure diseaseisto use atopical musclerelaxant or
botulinum toxininitially and reserve surgical sphincterotomy for thosewhofail to
respond.

6.6. RECTOCELE

A rectocele(Fig. 6.14) resultsfroma
tear in the rectovaginal septum (which is
normally atough, fibrous, sheet-likedivider
between therectum and vagina). Rectd tissue
bulgesthroughthistear andintothevaginaas
ahernia. Therearetwo main causesof this
tear: childbirth, and hysterectomy.

Symptoms

Mild casesmay Smply produceasense
of pressure or protrusion withinthevagina,
Rectocele andtheoccasiona feding that therectumhas
not been completely emptied after abowel
movement. Moderate cases may involve
difficulty passing stool (because the attempt to evacuate pushesthe stool into the
rectocel einstead of out through the anus), discomfort or pain during evacuation or
intercourse, constipation, and ageneral sensation that somethingis"faling down™ or
“faling out” withinthepelvis. Severe casesmay causevaginal bleeding, intermittent
feca incontinence, or even the prolapse of the bulge through themouth of thevagina,
or recta prolapsethrough theanus. Digital evacuation, or, manual pushing, onthe
posterior wall of thevaginahelpsto aidin bowel movementinamajority of casesof
rectocele.

Causes

It can be caused by many factors, but the most commonischildbirth, especialy
with babiesover nine poundsinweight, or rapid births. The use of forcepsismore
likely amarker for the vaginal injury, than adirect cause of thetear. Episiotomy or
lower vagind tearsplay littleroleintheformation of acystocele, but may inrectoceles.
Therisk increaseswith the number of vaginal births, although it can also happenin
women who have never borneachild.

A hysterectomy or other pelvic surgery can be a cause,!! as can chronic
constipation and straining to pass bowel movements. Itismore common in older
women thanin younger ones, estrogen which helpsto keepthepelvictissueseastic

Figure 6.14. Rectocele
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decreasesafter menopause. Another causewhichissometimesoverlooked inyounger
womenissexua abuse during childhood.

Treatment

Treatment dependson the severity of the problem, and may include changesin
diet (increaseinfiber and water intake), pelvicfloor exercisessuch asKegd exercises,
useof stool softeners, hormone
replacement therapy for post- | /2 .:j‘.:‘.___ 2
menopausal women, insertionof | | &
apessary into thevagina, and | /" &=~
variousformsof surgery (usualy |
pogerl Or COl porrhaphy - the Wedga! of perineal Rectocete.\dissected of
suturi ng of vagl ind ti $Je) More skin removed posterior vaginal wall
recent developmentsin surgery
are directed at repairs to the
rectovagind septum, thansmple
excision or plication of vaginal
skin, which providesno support
(Flg 615) BOth gyna:C)lOgigS Perirectal & pararetal fascia Levator tm;scle sewn together
and colorectal surgeons can sewn together in midline
addressthis problem. Figure 6.15. Surgical repair of rectocele

6.7.RECTOVAGINAL FISTULA

A rectovaginal fistula is a medical
conditionwherethereisafistulaor abnormal | ||
connection betweentherectumandthevagina | /
(Fig. 6.16). ‘

Rectovagina fistulamay beextremely
debilitating. If theopening between therectum
andvaginaiswideitwill alow bothflatulence
and feces to escape through the vagina,
leading to fecal incontinence. Thereisan
associationwith recurrent urinary and vagina
infections. This type of fistula can cause
pediatriciansto misdiagnoseimperforateanus.

Causes

Rectovagina fistulaisoften theresult of traumaduring childbirth (inwhich
caseitisknown asobstetric fistula) in situationswhere thereisinadequate health
care, such asin somedevel oping countries. Ratesin Eritreaare estimated ashigh as
350 per 100,000 vaginal births. Fistulas can a so develop in women and children
who areraped; women with rectovaginal fistulaare often stigmatizedin third world
countries, and become outcasts.

Rectovaginal fistulacan a so be asymptom of variousdiseases, including
infection by Lymphogranulomavenereum, or the unintended result of surgery, such

4:

Figure 6.16. Rectovaginal fistula
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asepisotomy or sexual reassgnment surgery. They may present asacomplication of
vagina surgery, including vagina hysterectomy. They arearecognized presentation
of rectal carcinomaor rarely diverticular disease of the bowel or Crohn'sdisease.
They are seenrarely after radiotherapy treatment for cervical cancer.

Symptoms

Sgns and symptoms of a rectovaginal fistula may include:

1. Passage of gas, stool or pusfrom your vagina.

2.Afoul-smdlingvagind discharge.

3. Recurrent vagind or urinary tract infections.

4. Irritation or paininthevulva, vaginaand the areabetween your vaginaand
anus(perineum).

5. Painduring sexual activity.

Causes

A rectovaginal fistula may form as a result of:

Injuriesin childbirth. Obstetric injuries are the most common cause of
rectovaginal fistulas. Suchinjuriesincludetearsin the perineumthat extend tothe
bowel or an infection or tear of an episiotomy —asurgical incisionto enlargethe
perineum during vagind ddivery. Thesemay happen following along, difficult Iabor.
Fistulasarising from childbirth may asoinvolveinjury toyour and sphincter, therings
of muscleat theend of therectum that help you holdin stool.

Crohn'sdisease. The second most common cause of rectovaginal fistulas,
Crohn'sdiseaseisatypeof inflammatory bowel diseaseinwhich thelining of your
digestivetract becomesinflamed. Most women with Crohn'sdisease never develop
arectovaginal fistula, but having Crohn's disease doesincrease your risk of the
condition.

Surgery involvingyour vagina, perineum, rectum or anus. Prior surgery
inyour lower pelvicregion, such asremoval of your uterus (hysterectomy), inrare
cases can lead to development of afistula.

Cancer or radiation treatment in your pelvicarea. A canceroustumor in
your rectum, cervix, vagina, uterus or anal canal can lead to development of a
rectovaginal fistula. Radiation therapy for cancersintheseareas can aso put you at
risk of developing afistula A fistulacaused by radiation usualy formswithin two
yearsfollowing thetreatment. Beforethefistulaforms, you may experiencepainin
your anusor rectum, bloody diarrhea, or bright red blood in your stool. If you spot
thesewarning signs, your doctor will first rule out areturn of cancer asthe cause.

Other causes. Less commonly, arectovaginal fistulamay be caused by
infectionsinyour anusor rectum; infectionsof smdl, bulging pouchesinyour digestive
tract (diverticulitis); or vagind trauma.

Testsand diagnosis

Physical examination

Tofigureout the cause of arectovaginal fistula, your doctor will performa
physica examinationtotry tolocatethefistulaand check for apossibletumor mass,
infection or abscess. Theexamincludesavisua ingpection of your vagina, anusand
theareabetween them.
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Tests for identifying fistulas

Oftenafigtulaisn't found during thephysical exam. A variety of other tesssmay
be used to locate and evaluate arectovaginal fistula. Thesetestsalso help your
medical teamin planning for surgery.

Water and blue dye tests

Filling thevaginawithwater and therectumwith air can helplocatethefistula
Air passing from therectum through thefistulaformsbubbles on thevaginal side of
the passage. Another test involves placing atamponinto your vagina, then injecting
blue dyeinto your rectum. Blue staining on the tampon showsthe presence of a
fisdula

Contrast tests

A vaginogram or abarium enemacan help identify afistulalocated in the
upper rectum. Thesetestsuseacontrast material to show either thevaginaor the
bowel onan X-ray image.

Computerized tomography (CT)

A CT scanisaspecia X-ray techniquethat providesmoredetail thanastandard
X-ray does. A CT scan of your abdomen and pelvis can help locate afistulaand
determineitscause.

Magnetic resonanceimaging (MRI)

Thistest usesamagnetic field and radio wavesto createimages of soft tissues
inyour body. MRI can show thelocation of afistulaaswell asinvolvement of pelvic
organsor the presence of atumor.

Anorectal ultrasound

Thisprocedure uses sound wavesto produce avideo image of your anusand
rectum. Your doctor insertsanarrow, wand-likeinstrument into your anusand rectum.
Anorectd ultrasound can evaluate the structure of your ana sphincter and may show
defectscaused by obstetricinjury.

Anorectal manometry

Inthistest, anarrow, flexibletubeisinserted into your anusand rectumand a
smdll balloon at thetip of thetubeisexpanded. Thetest measuresthe sensitivity and
function of your rectum and can provide useful information when afistulaisdueto
Crohn'sdisease or radiation. Thistest does not |ocate fistulas but can help with
planning repair.

Other tests: colonoscopy; biopsy.

Complications

Physical complicationsof rectovagind fistulamay includeincontinence, problems
with hygiene, and irritation or inflammation of your vagina, perineum or the skin
around your anus. In somecases, afistulamay becomeinfected and form an abscess,
aproblem that can becomelife-threateningif not trested. Among womenwith Crohn's
diseasewho develop afistula, the chance of another fistulaforminglater ishigh.

Treatmentsand drugs

Treatment for arectovaginal fistuladependsonitscause, size, location and
effect on surrounding tissues. Sometimesfistulashea ontheir own, but most people
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need surgery to closeor repair the abnormal connection. Before an operation canbe
done, the skin and other tissue around the fistulamust be heal thy, with no signs of
infectionor inflammation.

Medications

If theareaaround your fistulaisinfected, you'll take acourse of antibiotics
beforesurgery. Antibioticsmay aso berecommended for womenwith Crohn'sdisease
who develop afistula. Another medication that may help hed afistulainwomenwith
Crohn'sdiseaseisinfliximab (Remicade). Thisdrug blockstheaction of animmune
system protein called tumor necrosis factor-alpha (TNF-alpha), which causes
inflammation. Sideeffectsmay includechest pain, chills, fever, flushing, hives, itching
and troubled breathing.

Surgery

Rectovaginad fistulamust bedivided into two groups. Thefirst group consists
of thosethat occur secondary to obstetric or gynecol ogic surgery for benign disease.
The second group consists of those that are associated with radiation therapy for
pelvic malignancy. Rarely isadiverting colostomy needed for fistulafrom benign
disease. A transverse colostomy isalwaysneeded, however, for pelvic cancer patients
who haverectovagina fistulasecondary toirradiation. An outside blood supply, such
asamuscular flap, isnot required for therepair of small rectovagina fistulasecondary
to obstetric or gynecol ogic surgery, unlessthereisexcessive scarring or repeated
attemptsat d osurehavebeen unsuccessful. Petientswith rectovagind fistulaassociated
with pelvicirradiation, however, requireavascular flap toimprove blood supply to
theirradiated tissues.

The bulbocavernosus muscleisthe most convenient source of blood supply,
but other sourcesincludethe omentum, gracilismuscle, and myocutaneousflaps.

Thecardinal principlesof repair of rectovaginal fistulaare 1) delay of repair
until al inflammeation hascleared at thefistulasite, evenif apreoperative perinectomy
isrequired; 2) excision of al fibrotic and scar tissue surrounding thefistuloustract;
3) completemohility of therectum and colon to eliminate any tension ontherecta
mucosaafter excision of the scarred tissue; 4) use of delicate surgica techniqueto
preserve as much vascularity as possible; 5) broad surface-to-surface closure;
6) improved vascularity using an outside blood supply; and 7) diverting colostomy, in
casesof irradiation, until 3-4 months after thefistulahasbeen confirmed closed by
repested examination.

Phys ologic changes. Therectovagind fistulaisclosed, and normal defecation
per anusisresumed.

The bulbocavernosusflap used to cover therectovagina fistulasutureline
improvesvascularity and givesan additiond layer to the closure, thusimproving the
chancesof permanent fistularepair.

Pointsof caution. Themarginsof therectal mucosamust lie adjacent to each
other without tension. Tension ontherectal mucosasuturelinewillsinvariableresult
in separation of thewound. Hemostasisisavita factor. Thehemorrhoidal plexusof
veinscan bedifficult to control, but meti cul oustechniquein clamping, tying, and/or
el ectrocoagulating each of these vessalsisimperativetofistulaclosure.
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Dilatation of the anus at operation producestemporary rectal paraysisof the
sphincter muscleand, thereby, temporary rectal incontinence, preventing the buildup
of flatusand stool inthetermina rectum and avoiding tension onthe sutureline.

6.8. CRYPTITISAND PAPILLITIS

Cryptitisisalocalized infection of oneof theana glands. Thisunusua condition
isidentified anoscopically asapearl of pusbeading up fromthecrypt at thelevel of
thedentateline. Trestment isobliteration of the gland which necessarily involvesas
interna sphincterotomy. Fistulaand abscesses can devel op with untreated prolonged
infection.

Inflammationto and papillaeiscalled papilitis. Papillae may become painful
and reddened. Inflammation of papillaeisfrequently associated with fissure, fistula,
Crohn'sdisease, pruritusani, and/or internal haemorrhoids. Inflammation of papillae
may result from traumaor chemical irritation, such asthe passage of hard stool or of
irritating liquid stools, etc.

6.9.PROCTALGIA

Proctalgia fugax (or levator syndrome) is a severe, episodic, rectal and
sacrococcygeal pain. It can be caused by cramp of the pubococcygeusor levator
ani muscles

It most often occursinthemiddleof the night and lastslessthan 20 minutes, an
indicator for thedifferential diagnosisof levator ani syndrome, which presentsas
pain and achinglagting twenty minutesor longer. Inastudy publishedin2007 involving
1809 patients, the attacks occurred in the daytime, (33 percent) aswell asat night
(33 percent) and the average number of attackswas 13. Onset can bein childhood,
however, in multi ple studiesthe average age of onset was45. Many studies showed
that women are affected more commonly than men. Thepainissometimesdescribed
asan"ana charliehorse," anana cramp, an ana spasm, aDani spasm, or repeated
spasmsof theanus.

During an episode, the patient feel sspasm-like, sometimesexcruciating, pain
intheanus, often misinterpreted asaneed to defecate. Simultaneous stimul ation of
thelocal autonomic system can cause erectionin males. Because of the highincident
of internal anal sphincter thickening with thedisorder, itisthought to beadisorder of
theinterna anal sphincter or that itisneuralgiaof pudendal nerves. Itisrecurrent and
thereisa so no known cure. However, some studies show effective use of botulinum
toxin, pudendal nerveblock, and calicum channel blockers. Itisnot knownto be
linked to any disease processand dataon the number of people afflicted varies, but
ismore preva ent than usualy thought.

Likeall ordinary musclecramps, itisasevere, deep rooted pain.

Episodes happen amost alwayswith an empty colon. Defecation of any feces
present can worsen the spasm, but may relieveit, or provide ameasure of comfort.
The pain might subside by itself asthe spasm disappearson itsown, or may persist
or reoccur during the samenight.
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Treatment

Traditiond remedieshaveranged fromwarm baths(if thepain lastslong enough
to draw a bath), warm to hot enemas,[5] relaxation techniques, and various
medicationsincluding medica marijuana.

Onemethod of quickly aleviating thepainisto stretch the area by touching
one'stoesor apply any other pressure/dilatation to the areaby any means, followed
by taking the anti-inflammatory ibuprofen (e.g. Advil) with a glass of water.
Alternatively, it has been suggested that one takes acetaminophen/ paracetamol
(e.g. Tylenol) with ahot drink (or ssmply aglassof water). A rolled up washcloth
soakedinvery warmwater placed between the buttocksand applied pressurealows
the musclesto relax. In patientswho suffer frequent, severe, prolonged attacks,
inhaled sal butamol hasbeen shownin somestudiesto reducetheir duration. Theuse
of botulinum toxin has been proposed, as hasdiazepam.
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Chapter 7
THEDISEASESOF THE SOFT TISSUESOF THE PERITONEUM

7.1. SOFT TISSUE INFECTIONS

Definitionsand Etiologies
Soft tissueinfectionswerefirst defined dightly morethan acentury ago. In
1883, Fournier described agangrenousinfection of the scrotum that continuesto be
associated with hisname. In 1924, Meleney documented the pathogenic role of
streptococc insoft tissueinfection. Shortly thereafter, Brewer and M e eney described
progressvepolymicrobid postoperativeinfection of themuscular fasciawith necrosis
(theterm necrotizing fasciitiswas not introduced until the 1950's). Theassociation
between toxic-shock syndromeand streptococca soft tissueinfectionwasddineated
asthisdisease reemerged in the 1980s.
» Diversegroup of diseasesthat involvethe skin and underlying subcutaneous
tissue, fascia, or muscle,
» May belocalized to asmall areaor may involvealarge portion of the bodly.
» May affect any part of the body, though thelower extremities, the perineum,
and theabdomina wall arethemost common sitesof involvement.
» Somearerelatively harmlessif treated promptly and adequately; otherscan
belife-threatening even when appropriately treated.
» Smplevs. complex.
* Primary vs. secondary vs. tertiary.
* Cdlulitisvs. abscess.
* Superficial vs. deep.
* Necrotizing vs. non-necrotizing.
* Traumatic vs. non-traumeatic.
 Dermatitis, fasciitis, myositis (combinations).
» Singlevs. multiple pathogens.
» Classic syndromes: rapidly progressiveinfections; toxic shock syndromes,
specific etiologiesor pathogens.
Symptomsand signs
» Pain (localized tenderness) — lossof sensation.
* Erythema, edema/ induration.
* Bligters, crusted plagues.
* Epidermal erosion and necrosis.
* Fluctuation, crepitus.
» Systemic signs of SIRS/Sepsis: fever, tachycardia, hypotension, organ
dysfunction.

7.2.PYODERMA GANGRENOSUM

Pyodermagangrenosumisan unusud debilitating skin condition that complicates
about 2% of casesof inflammatory bowel disease (IBD). Theulcerstypically occur
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on the lower extremities of patients with
ulcerative colitis (UC). Although the
histopathol ogy of pyodermagangrenosumis
well described, thediagnosisisaclinica one.
Skinlesionsbegin aspustules, break down,
B | andrapidly codesceto form superficial ulcers
¥ withnecrotic undermined borders Theulcers
have acharacteristic violaceous appearance
(Fig. 7.1) and severe pain is a consistent
feature. First describedin 1984 by McGarity
et a, peristomal pyoderma gangrenosum
(PPG) is much less common than lower-
— extremity pyoderma gangrenosum; to our
Figure 7.1. Typical peristomal knowledge, only 25 caseshave been reported
pyoderma gangrenosum Crohn i the world literature. Whereas lower-
diseases (arrows) extremity pyodermagangrenosum usually
occursin patientswith UC, PPG isusudly seenin patientswith Crohn disease (CD).
Itisdifficult to determinethetrueincidence of PPG asitisusudly not recognized and
infrequently reported. Inthe peristomal position, the ulcersmay be confused with
local trauma, infection, or acutaneous manifestation of someother systemic disease.
Usually, ulcersof these typesrespond to conservative therapy and local wound
management. Because of therarity of the condition, PPG ulcersareusually present
for quite sometimebeforethey are properly diagnosed and treated. After failure of
conservative measures, thetreatment isusually medica and theresponseisvariable.
No singletherapy hasbeen demonstrated to be efficaciousin all cases.
Themisdiagnosisof pyodermagangrenosum can have serious consequences.
Cutaneous ul cerationsin patientswith suspected pyodermagangrenosum often prove,
on further workup, to have a different cause. Moreover, treatment directed at
pyoderma gangrenosum — high-dose prednisone or other immunosuppressive
medications may be contraindicated in patientswith any of several diseasesthat
may produce ul ceration resembling thet of pyodermagangrenosum, such asinfectious
or malignant processes.

7.3. PERIANAL DERMATITIS

Perianal dermatitis

Perianal dermatitisisone of themost common proctological disorders. The
anatomy of the anal region provides suitable conditionsfor the devel opment of
dermatitis. In the diagnostic work-up and the management of patientswith periana
dermatitis, three types need to be distinguished: irritant contact dermatitis, atopic
dermatitis, and dlergic contact dermétitis. Each typehasitsetiological and pathogenetic
factors, which will provide cluesto the diagnosi sand subsequent management of the
condition.
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Perianal streptococcal der matitis

Periand dreptococcd dermatitisis an
infectiousconditionof theskinaroundtheanusin
children. It is caused by group A beta-
haemolytic streptococcus bacteria(Fig. 7.2).

Symptoms

Perianal streptococcal dermatitis
presentswith sharply demarcated redness,
local swelling and itch of theareaaround the
anus. It may beaccompanied by inflammetion
of thevulvaand vaginain girls(or end of the
penisinboys), painon passing abowe motion,

-_'_l\ 4 g
5 - il
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Figure 7.2. Perianal streptococcal

condtipation, cracksintheanusand discharge dermatitis
of pusand/or blood from the rectum.

Causes

Perianal streptococcal dermatitisis caused by streptococcal bacteriaof the
groupA beta-hemolytictype.

The same bacterium may be carried inthethroat. The bacteriamay be passed
to other children. However, somechildren carry the bacteriaintheanal and genital
areawithout it causing disesse.

I nvestigations

A swabfor bacteria culturewill confirmthediagnosis. A rapid streptococcal
test may provideaquicker result.

M anagement

Oral or parenteral antibioticsfor 10-14 daysareusually prescribed.

7.4.CODYLOMATOSI SOF PERINEUM

Thegenital Condylomatosisor genital
infection by Human Papillomavirus(H.PV.)
wasknown sincethetimeof ancient Greeks |
and Romansand had dwaysbeen considered |
asadisease undergoing sexud transmission,
sothat for longtime, until itsvird etiology was
proved, it was considered to be a clinical
manifestation of the syphilis(Fig. 7.3) .

Certainly the most common way of
contraction of the diseaseisthrough sexual Figure 7.3. Codylomatosis
exposure, dthough the presenceof theH.PV. of perineum (arrows)
on vehicle materials such as underwesr,
speculem, biopsy forceps, and towel shasbeen extensively demonstrated. Moreover,
it has been documented avertical transmission to thefetusat parturition viathe
maternal birth channel. Ininfantsborn naturally from mothersaffected by vulvo-
vagindisexophytic Condylomatogs, therisk of contraction of laryngedl papillomatoss
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isincreased of about 30 times. The condylomaappearsasabenign neoplasia, raised
upfromtheunderlying epitheiumviaasingleimplantation bas's, sessleor pedunculate,
displaying aroundish or rough surface. Thefirst manifestationsappear generally on
thefourchette aswell asonthe posterior part of the vulvar vestibulum, both areas
undergoing mostly atraumatic stressduring sexua intercourses. The Condylomas
can develop ingroupson the external organsaswell asaround the urethral meatus
andintheclitoral area; they often expandinthefirst third inferior of the vagina,
extending sometimesthroughout itslength, with aclinical involvement also of the
carvix.

The disease can develop in the anterior area of the vulva up to the mons
Veneris, aswell asmore posterior toward the perineum and perianus, so that around
25 % of roundish women display concomitant anal warts, not necessarily indicatives
of their sexua habits. The Condylomatosisof theana channel ismorefrequent than
peoplemay think, and when thisremained not diagnosed or properly treated it could
giverisetorecurrent lesonsof thevulva Symptomscan beaccented and may include
itching, burning and pain.

Uptodate, thenatura history of H.RPV. infection has not been understood yet.
An estimation of thereal prevalence of the pathology inthe general population has
been made difficult by thelack of aunified organizationinthe specialized clinica
services. Theincidence of the disease, which has been estimated of around 0,5—
1,2%betweentheageof 18 and 25, iscontinuoudy increasing bothinthedeveloping
countriesaswell asintheWestern world. In the United Kingdom for example, such
increase seemsto be of about 10% every year and American studies document
around onemillion of new infectionsper year.

During thelast decade, the scientific interest toward the virus has expl oded
because of itsrelation with the pre-cancerous and cancerous degeneration of the
genitd tract. However, theintimate mechanism underlying theintegration of thevira
genomewith that of the host cell isnot known yet. Suchintegrationisacondition
unique and necessary for initiating the pre-neoplastic process.

TheH.P.V. belongsto the family of the PA.PO.VA. (Papilloma, Polyoma,
Vacuolation), and isan epitheliotrophic virus, species-specific, not reproduciblein
vitro, with adiameter of about 50-55 um. Thisvirusreplicatesin vivo onto the
squamousepithelium, garting from thebasdl layer that can bereached viamicrotrauma:
induced passages.

Uptodate, agpecific presdiumagainst H.PV. virusisnot available. What are
availablearemiscellaneaof different and debated approacheswhich alwaysrequire
atight follow up, or eventualy achangeinthetherapeutic strategy inthe presence of
the alwaysfeared relapse and\or of an unfortunate iatrogenic outcome. Specular
features can be described in the partner, who hasa45-60 % probability to contract
thedisesse.

Theactual therapeutic approachesaretryingtotreat theidentifiablelesions, to
reducesgnsand symptoms, to prevent the consequences, to restorethemorphologica
physiology of thetissues, to prevent thetransmission. All of the above, considering
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that the H.RPV. infection, asknown, can interest amuch larger areathan the one
identifiable by theclinical lesions; up to datethereareno clinical studiesthat can
document areduction of theincidence of suchinfection by thede etion of itslesions;
such grategy indeed resultsmorefrom the common sensethan from controlled scientific
observations. Theaboverationaelet usunderstand how aeatory the prevention of
relgpseor transmisson. Moreover, dl thetherapeutic Srategiesavailablea themoment
do not help restoring the morphological physiology of thetissue.

Thesurgical presidiaapplied against the H.P.V. include L aser-surgery CO,,
Radio-frequency (Leep), Cryotherapy, Electro-surgery, Cold-blade bistouries. In
termsof healing these methods|ead to equivalent result, in percentage valuesthat
fluctuate between 70 and 90% following thefirst application. Thefirst mentioned
techniqueisthe most expensive dueto the high costs of the equipment aswell asof
theoperator long training required. Themedical presidiaapplied againsttheH.PV.
includethe cytotoxic therapy, which consistsin the administration of Podophyillin
and Podophyllotoxin, TrichloraceticAcid, 5-Fluorouracil, and theimmunomodul ating
therapy viathe use of interferon (alpha, beta, gamma), retinoids, cytokineinducers,
Imiquinod, and VVaccines (tetraval ent or bivalent) certainly very expensiveand just
partially coveringtherisk of infection.

Noneof the mentioned trestmentsisableto eradicatethevirus. To the scope,
thevaccine, athough very futuristic, representsahope. During the third national
congress ESIDOG-09 the need of acombined gpproach hasclearly emerged, which
includethesynergistic usageof different presidiain combinationwiththedestructive
or excisond surgical therapy. Regardlessthe therapeutic choice, between the 10%
and 15% of the patientsrel apsefor severa years.

7.5.PERIANAL PAGET'SDISEASE

The first case of perianal Paget's was reported in 1893, by Darier and
Coulillaud, 19 yearsafter Sir James Paget first described the characteristic breast
lesionin 1874. Unlike Paget's disease of the nipple, which invariably isassociated
withan underlying ductal carcinoma, asubjacent or visceral malignancy, usually of
thegpocrinegland type, isfoundin 20% of patientswho present with perianal Paget's
disease. Sofar, fewer than 120 casesof periana Paget's disease have been described
intheliterature. The mgjority of the reported cases have appeared as case reports,
itisnot easy to estimatethefrequency with whichit manifests. Treetment isusudly
regarded assurgical, athough most authors describelocal recurrences even after
extensvelocal resections. Local recurrence and morbidity from surgery, especially
intheelderly can be high. Radiation therapy, asthe primary treatment modality, is
seldom used in thiscondition and the few reportsthat do include radiation poorly
describetreatment selection, radiation dose, field size, treatment technique, beam
energy or the outcome of treatment. A case of periana Paget'sdiseaseisreported
herein apatient successfully treated with radiation after four unsuccessful surgical
resections.

— 273 -



Perianal Pagel's disease is a rare
condition (Fig.7.4). It occurs more
. commonly inwomenthaninmenand usudly
© " datsinihefifth decadeor thereafter. Unlike
: Paget'sdisease of thenipple, whichisalways
. associated with a subjacent breast
> : adenocarcinoma, a primary carcinoma of
. 1 other organs, principally rectum, cervix uteri
'/ orurethraand also more distant organssuch
as breast, is found in only 20% cases of
perianal Paget'sdisease. Clinical features of
periand Paget'sdiseaseincludeerythematous,

. crustedor scaly areaswhich may weep clear

« serousfluid. Thesearessmay resembleatopic
. eczemaor contact dermatitis. Themarginsof

thelesonsareusudly well demarcated, dightly

raised and erythematous. Lichenified,
leukokeralolic or leukoplakia-like patches may aso developin somepatients. The
duration of symptoms can be very long asin the case presented hereand thereis
usually ahistory of multiple unsuccessful attemptsat dermatol ogical treatment. Any
rashinthe ano-genital areathat isnot responsiveto 6-8 weeks of topical therapy
should bebiopsied.

Histologically, perianal Paget'sdiseaseisidentical to Paget'sdisease of the
breast. Paget's cells appear |0 be uniquely epidermolropic. They spread laterally
within the epidermis, and the deepest eel shug the basal laminawithout showing
tendency to breachit, though extension of inlragpiderma Paget'sdiseaseto produce
an underlying carcinomahasbeen documented. Thecellsdain positively for acid as
well asneutral mucopolysaccharidesand may contain melanin granules. Expression
of c-ErbB-2 oncoprotein may play arolein promoting intraepithelial spread of
adenocarcinomacsdlls.

Most authorsrecommend surgery asthetreatment of choice. Extended surgica
excigonfor non-invasvelesonsand excison of rectum or abdominoperined excison
forinvasivediseaseor les onsassociated with an adnexa carcinomaisrecommended.

Most authorsrecommend surgery asthetreatment of choice. Extended surgica
excigonfor non-invasvelesonsand excison of rectum or abdominoperined excison
forinvasivediseaseor les onsassociated with an adnexa carcinomaisrecommended.

Butler et al recommend that radiotherapy hasno placein trestment because of
high recurrenceraeafter itsuse. On the contrary thiscasereport demonstratesthat
even extensiveles onscan be salvaged with radiation therapy after surgicd failure.

Besael a makeastrong casefor theuse of primary radiotherapy for patients
not considered suitablefor surgery, and for the use of postoperative radiotherapy
following resection. They observed a36-66% rate of positive marginsafter surgical
excisonaoneinther seriesof 65 patientswith exlramammary Paget'sdisease of the

Figure 7.4. Extensive perianal
Paget's disease in the perineum
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periana skin. Theability of surgery adequately to control amulticentric widespread
processislimited and likely to beassociated with cons derablemorbidity or functiona
impairment. In such cases, radiation therapy may be areasonable alternative or
adjunctive treatment in selected cases. When radiotherapy is used as primary
treatment, photon or electronfield directed to localized region of the perineum have
achieved local control. The advantage of using an el ectron beamislo spare deeper
structuressince only superficial structuresareat risk. For lack of eectronfacility in
the department, the present case wastreated on akilo volt age unit using 300 kV
photons. Perianal Paget's diseaseis probably best regarded asan intraepithelial
adenocarcinoma, o thedose and fractionation used in thiscasewas asfor trestment
of skinmalignancies. Use of radiotherapy for treatment of periana Paget'sdisease
has been limited and thefew reportsthat include radiation poorly describetreatment
selection, radiation dose, field S ze, treatment technique, beam energy or the outcome
of treatment. Recurrencesfollowing radiation therapy occurred mainly in patients
receiving lessthan 50 Gy, so Besaet al recommend doses greater than 50 Gy. The
treatment was delivered with minimal morbidity although their follow-up was short
and thenumberssmall. The case described here had acute discomfort from delayed
healing of theradiation reaction but follow-up at 10 years showed acceptablelate
radiation sequel ae, with noloss of anal sphincter function, which frequently follows
wideexcisoninthisregion.

Paget's Disease of Vulva

Thiscuriousandrarelesion of thevulva, and sometimesthe periana region, is
smilar initsskin manifestationsto Paget disease of thebreast.

1. Asavulvar neoplasm, it manifests as a pruritic red, crusted, sharply
demarcated, map like area, occurring usually on the labia majora. It may be
accompanied by apal pable submucosal thickening or tumor.

2. Thediagnostic microscopic feature of thislesionisthe presence of Paget
cells, largetumor cellslying singly or insmall clusterswithin the epidermisandits
appendages. These cellsare distinguished by aclear separation ("halo") fromthe
surrounding epithdlid cellsand afindly granular cytoplasm containing periodic acid-
Schiff stain-, Alcian blue-, or muci carmine-positive mucopolysaccharide.

3. Ultrastructurally, Paget cellsdisplay apocrine, eccrine, and keratinocyte
differentiation and presumably arisefrom primitiveepithelial progenitor cels.

4. In contrast to Paget's disease of the nipple, inwhich 100% of patients show
anunderlying ductal breast carcinoma, vulvar lesonsaremost frequently confined to
theepidermisof the skin and adjacent hair folliclesand sweat glands.

5. The prognosis of Paget's disease is poor in the uncommon cases with
associated carcinoma, but intragpidermal Paget'sdiseasemay persst for many years,
even decades, without the devel opment of invasion.

6. However, because Paget's cdlIs often extend into skin appendagesand may
extend beyond the confinesof thegrosdy visiblelesion, they are proneto recurrence.

7. Itisconsidered as nothing morethan avariant of Vulval intraepithelial
neoplasia
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7.6.MALIGNANT MELANOMA

1. Melanomasof thevulvaarerare, representing lessthan 5% of al vulvar
cancersand 2% of all melanomasin women.

2. Their peak incidenceisinthe sixth or seventh decade;

3. They tend to have the same biologic and histologic characteristics as
melanomas occurring elsewhere and are capable of widespread metastatic
dissemination.

4. Becauseitisinitialy confined to the epithelium, melanomamay resemble
Paget'sdisease, both grossly and histologically.

5. It can usually be differentiated by its uniform reactivity, with
immunoperoxidasetechniques, with antibodiesto S100 protein, absence of reactivity
with antibodiesto carcinoembryonic antigen, and lack of mucopolysaccharides.

6. Prognosisislinked principally to depth of invasion, with grester than 60%
mortality for lesonsinvading degper than 1 mm.

7. Treatment isby wideexcisionor radical vulvectomy.

8. Theoveral survival rateislessthan 32%, presumably owingto delaysin
detection and agenerdly poor prognosisfor mucosal melanomas.

7.7.BOWEN'SDISEASES

*In 1970 LIoid describesthisdermatoss
W for thefirsttimelike"multicenter pigmented
" | Bowen' sdiseaseof thegroin” (Fig. 7.5).
)G « Subsequently, in 1978, Wade
| introduced the term " Bowenoid Papul osis”
(BP) inorder to describe such pathol ogy that
isplaced between Acuminate Condylomata
and Bowen' sdisease.

* Inthesameyear Kimuradescribesa

FIQUfe 7.5. Multicenter pigmented cfinjcal caseof viral pigmented papul osisof
Bowen' s disease of the groin genitds

Ethiopatogenesis

1. TheBPethiopathogenesisisnot well understood still today.

2. HPV hasbeenlinked closely to BP. HPV isavery small DNA-viruswith
specifictropismfor keratinocytes and the mucosas.

3. Themore demonstrated in the lesionstrough hybridizationinsitu vira
genotypes are: HPV 16, HPV 18, HPV 31, HPV 32, HPV 33, HPV 39, HPV 42,
HPV 48, HPV 51.

4. Theinfectionby HPV 16, HPV 18, HPV 31isanimportant factor of risk
for thesgquamocd lular carcinomainsitu, abovedl inHIV+ patientsand ingenerd in
immunodepressed.

Frequency

*BPlesionsarerdated clinicaly to genital warts. They sharethe sameage of
onset and aretransmitted sexudly.

- 276 —



» Since BPlesionsfrequently aretreated destructively aswarts and without
histopathol ogic examination, thetruefrequency of BPisunknown butisbdlievedto
be underestimated.

* A number of casereportsassociate BPwith malignant invasivetransformation
(2.6%).

* All racesare affected equally.

Clinical manifestations

1. The young adults (average age 31 years), sexually active, hetero- and
homaosexud, arehit, with alight female predilection.

2. Thelesonsinterest morefrequently the genita, periana and perined aress,
but in HIV+ patientsal so extragenitd regions.

3. The morphology isvery variable: warty, pink or brown or violet, well
delimited macula-papulas, 2-30 mm in diameter; frequently asymptomatic, butit's
possibleasoitch, erythema, hyperpigmentation and inflammation.

Histopathological features

1. Thegranular layer isthickening defined with hyperkeratos's, parakeratosis
and dyskeratosis.

2.Cdlular atypia:

a) pleomorphic keratinocytes, hypercromatic and amassed magnified
nucleous, someof themwith numerousnucle;

b) koilocytosis(it' sacytoplasmatic vacuol ation around the thickened nuclear
chrométin);

) numerous mitotic figuresand cellsin metaphase;

d) if thelesoniscoloured, melanin-laden cdlls;

€) often altered acrosyringia;

f) dwaysintegra acrotrichia.

Differential diagnosis

Themostimportant are Bowen'sdiseaseand the Condylomatosisof thegenitals.

Bowen' sdisease

The Bowen' s disease differs for the following clinical and
histopathologica characteridtics.

* hasitshighest incidencein the ol der agegroups;

 arisesmainly in sun-damaged aress,

susudly snglelesion;

* it never disappears spontaneoudly;

* erythematous, scaly patches or plaquesthat may become hyperkeratotic,
crusted, fissured, or ulcerated;

« full ticknessdysplasiawithloss of the normal maturation of itscomponents

* |large pal e keratinocytes with abundant ground glass cytoplasm, so-called
pagetoid cdls;

* integra acrosyringia;

« dtered acrotrichia
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Acuminate condylomata
1 » mainly occur onthe genital, perianal
i and perined regions(Fig. 7.6);
* flesh-coloured papular lesions;
« cauliflower lesons,
G * hyperkeratosis, parakeratosis,
. acanthoss,

* koilocytosis,
Figure 7.6. Acuminate e viral inclusionsin the cytoplasm and
condylomata (arrows) thenucleous;
* absence of neoplastic change.
Course

Thecourseisvery variable:
* sometimes BP can spontaneously regress,
« intheimmunodepressed patientsit' spossi bleacarcinomatoustransformation;
« after thefirst therapeutic assistance rel apsesarefrequent.
Therapy
Severd posshilitiesareavailable:
* superficial surgery with electrodesiccation;
* cryotherapy;
e aurgical excison;
* |aser therapy;
« topicimmunotherapy withinterferon o, B3, y;
*locd imiquimod.
Activity
1. Dermatological follow up every 3—-6 month because of possibility of
transformationin Bowen'sdisease of invasive squamoucell CA.
2. Female partners should be eva uated regularly using Papanicolaou smears.
3. Inmalepartners, periodic anogenital examination may beof benefit.
General considerations
* Improvecorrect diagnosisof BPin order to prevent malignant transformation.
* Patient education regarding themalignant potential of BPand  avoidance of
direct sexual contact to decreasetransmission.
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Chapter 8
METHODSOFINVESTIGATIONSOFSURGICAL PATIENTS

8.1. PLAN OF CASE HISTORY

1. Investigation of thesubjective state. The complaintsof the patient.

2. History of present illness.

3. Higtory of life.

4. An objective study of the patient:

a) externa examination: genera condition, consciousness, position of thepatient,
the skin and mucous membranes, subcutaneoustissue, lymph nodes, breast cancer,
musculoskeletd system;

b) The study of thecirculatory system;

) A study of therespiratory system;

d) Study of thedigestive system and spleen;

€) Thestudy of thegenitourinary system;

f) The study of the nervous system;

g) Study of theendocrine system,

h) Themusculoskeletal system.

5. Locdlization of thedisease.

6. Theprdiminary diagnosisindicating therationaleand the need for additional
research (Iaboratory, biochemical, instrumental, X-ray, and others.) And consulting
other professionals. Eval uation madefrom additional research and consultations.

7. Plan of ingpection.

8. Theclinical diagnosis(basic disease, complications, comorbidities).

9. Treatment of the patient. Justification of the need for surgical intervention.
Preoperative preparation and prevention of possible postoperative complications.
Thechoiceof method operation, anesthesia. The combination of pathogenetic therapy
with other therapies (diet, exercisetherapy, replacement therapy, physiotherapy,
Ssymptomatic, spatreatment, etc., Diary reflecting the dynamicsof the disease and
treatment measuresfor the days of supervision of the patient, the signature of the
curator).

10. Epicrisis.

11. Forecast of the diseaseinrelation to the patient'slife, hisrehabilitation
(recovery and disability).

12. Referencesinwriting history.

Sudy of subjectivestates. Initially, the patient is given the opportunity to
statetheir complaintsthemselves. Inthefuture, the curator clarifiesthe major and
minor complaints, clarify the sequenceinwhichthey occurred, and what relationship
exists between them. When thereispain, pay attention to the character, intensity,
locationandirradiation. Itisnecessary to clarify theconnection of painwith movement,
physical exertion, food intake, urination, defecation act, aswell as other external
factors: hypothermia, change of weather, season, etc. It isimportant to clarify the
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duration of pain, if they areaccompanied by fedingsof fear, anguish. In severepatient's
condition, you should formulate questions so that the patient can answer in oneword.

After darification and detailed complain, itisnecessary toundertakeasystematic
survey of the patient intermsof the basi ¢ functions of the body in aspecific pattern.
Particular attention should be paid to those viol ations, which may berelevant tothe
disease. An additiona survey of the patient according to thefollowing scheme:

1. Therespiratory system. I dentify the nature of breathing (free, labored
through the nose, through the mouth), if there are nasal discharge, theamount and
type(transparent, festering, bloody). If nosebleeds, indicatetheir profusion, duration,
frequency and the cause of thealleged. Detailing paininthechest, statether intendty
and location, frequency, in connection withwhich they arise, whereradiating. We
attach great importanceto factorsthat increase the painin the chest (deep breath,
cough). Inasurvey of the patient'scomplaint, itisdesirabletoidentify thosewho
haveME.

2. Cardiovascular System. If you have complaints about the heart it is
advisableto clarify itsnature, frequency, duration, and, if possible, the causative
factors (agitation, fatigue, night work). Pain in the heart may be periodically or
continuoudy, of varyingintensity and significanceirradiation. Important complaints
arethoseof paininthelower limbs: their symmetry, location and duration (therein
theevening, after deep or permanent). Detailing the complaintsof paininthelower
extremities, find out the cause and time of their appearance. Pain may occur
periodicaly intheform of intermittent claudication, isoften accompanied by increased
chilliness, feding of pinsand needles, numbnessof thelimbs. Notethe presenceof a
headache, dizziness, decreased vision, memory impairment.

3. Thedigestive system. After asking what the patient's appetite (good, fair,
poor, "wolf"), you should pay attention to taste (bitter, sour, unpleasant), theamount
of fluid drunk per day, thirst, salivation, aversonto any.

Food. Most of the diagnostic valueis subjective datasuch asgetting liquid
food intothetraches, free, difficult or painful passage of food through the esophagus,
character.

Regurgitation (air, received food, gastric contents) and itssmell (nosmdll, like
rotten eggs, fecal). Full transcript of dyspepsia(heartburn, nausea, vomiting), the
determination of their intengty and duration, taking into account the causativefactors—
animportant eement inthediagnosisof surgica diseasesof thegastrointestingl tract.
Thecurator istoimaginealogica sequence.

Theseviolations specifically focus complaints of the patient and give them
somepraise. For thediagnosisisextremely important, for example, such datawhen
therewasvomiting, whether it isconnected.

Writeto the reception, the amount of vomit, smell, color, and others. When
thereare complaints of abdominal pain, you need to know their location (inthe pit,
hypochondria, iliac or inguina region, during bowe movement, character (permanent
paroxysmal, acute, and obtuse) irradiation (girdle, under the shoulder blade, inthe
chest), and communication with the meal. It should also take into account the
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physiologica characteristicsof theBoard: carminative (not free, inlarge quantities),
defecation (independent after theenema, frequent urgethe color of bowe movements
(mixed with blood, tarry, with the presence of mucusor pus).

4. Theurinary system. Characteristicsof paininthelumbar region (paroxysmd,
persistent, radiating to the back or external genitalia), should be supplemented by
dataon urination (free, difficult, painful, constant |eakage of urinedrop by drop), the
amount of urine per day, and those of itsfeatures, ascolor, the presencein urine of
mucus, pus, blood. Pay attentionto urinary frequency depending ontimeof day.

5. Thenervoussystem. Intermsof identifying themainsgnsand comorbidities,
the patient'smoodisimportant (optimistic, cheerful, depression, anxiety), theadequacy
of responses to various stimuli, the ability to quickly transition from sleep to
wakefulness. In the same section shoul d reflect subjective dataconcerning the state
of the senses(sight, hearing, smell, touch).

6. Musculoskeletal system. In case of complaints of pain in the muscles,
bones and joints should determine their nature (permanent, acute, obtuse), the
relationship with the seasons, westher and other factors.

After completing the study of the subjective complaintsof the patient, itis
necessary to detail and in acertain sequenceto statein history. It should be guided
by thefollowing scheme-guide:

1) To describe the complaints of the patient dueto the underlying disease and
itscomplications. Readscomplaintsrelated to co-morbidity;

2) Obtained inthestudy of subjectivedatagrouped into complaintsof agenera
nature, local and complaintsrelating to other organsand systems. For example,
complaints of a patient with dumping syndrome can be divided three groups of
complants: generd (dizziness, fatigue, drowsiness, tinnitus, tremor of theextremities),
locd (feeling of pressureand afeding of fullnessintheepigastric region during meals
or 15-20 minutesafter ameal) and related dyspeptic disorders(sdivation, heartburn,
belching, rumblingintheabdomen, diarrhea).

History of thedisease. Inhistory it isnecessary to describe the onset of the
disease, aswell asthe sequence of itsclinical manifestations, especially the pre-
hospita period. Thecurator istofind out exactly wherethedisease originated, andin
emergency surgical conditions—how many hoursago. He should also detail and find
out how the disease devel oped: gradudly or suddenly, any remedia measurescarried
out inthe pre-hospital period and their effectiveness. Particular attentionispaid to
establishing possible causes of the disease. Beginning with thefirst symptomsand
admissionto detail thegrowth of theclinical pictureof the dynamicsof personality
and find out the pathol ogical processin thispatient. |n some cases, medica history
includethe most characteristic thing about the di seaseto describethe conclusions of
medical institutions, where the patient was before entering the clinic, aswell as
informetion concerning thebiochemicd, laboratory, X-ray and functiond investigations
conducted beforeadmission.

If the patient isbeing treated for along timefor chronic diseases, you should
describethe diseasewith all thefeaturesand dataof diagnostic testsand theresults
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of the treatment. In those cases where the patient is unconscious, history of the
disease should be checked with relatives or medical personnel who accompanied
thepatientintheclinic.

In describing the history of thisdisease, be guided by thefollowing scheme:

1) set the beginning of the disease (sudden, gradual);

2) describethe sequence of origin of symptomsand their relationship to each
other;

3) present the most likely proposed causes of disease;

4) describein detail the development and course of the disease before the
arriva of thepatient to the hospital and during hisstay intheclinic before Supervision.

History of life. Detailsof thisimportant section of the study of the patient
should a so be systematized and presented in thefollowing order.

1. Medical Biography of patient: the conditionsof hiswork and life, attitude
toward military service, especidly family life. It should describein detail, thebirthplace
of the patient asthe child grew in comparison with their peers, ashelearned. Pay
attention to children'sand youth periods of physical and mental formation of the
personality of the patient, conditions of school and work. Detailed description of
puberty inwomen, indicatethetime of occurrence of menstruation, their recurrence,
number of pregnancies, births, abortions, miscarriages. Characterizing marital status,
describethe hedth of hiswife (hushand), children. Theinformation about participation
iInwars, serveinthearmy isimportant. This section endswith adescription of life
history, character, work, sick lately.

2. Transferred to the chronological order of illnessand injury. It should be
mentioned, the use of antibiotics, hormones, blood transfusions, anticoagulant in
treatment and their complications. Specia mention of diseasessuch astuberculos's,
syphilis, alergicreactionsto the use of drugs.

3. Hereditary diseases. Anamnesisof theimmediatefamily, tofind out Sckness
of parents, father and mother of the patient (cancer, metabolic disorders, mental
illness).

4. Bad habits. It isnecessary to elaborate on details of the abuse of a cohoal,
smoking, drugsand drinking habitsindicate strong coffee, tea, and pay attentionto
theexcessesinthediet.

Objectiveresearch

1. External examination of the patient. First describe the general condition
of the patient (satisfactory, moderate, severe, agony), his consciousness (clear,
confused, unconsciousness) and position in bed (active, passive, involuntary). Be
sureto pay attention to theexpression of the patient (calm, excited, indifferent, mask-
like), figure (normosthenic, asthenic, hypersthenic), fixed height in centimeters, weight
inkilogramsand body temperature. Giving ageneral characteristic of the skin, note
thecolor (pink, pale pink, pale, red, icteric, cyanotic, earthy, bronze), turgor and
elasticity, aswell asthe presence of areas of depigmentation, scars, rashes, tumors,
bruises, especialy hair growth (male or femaletype). Examination of the mucous
membranes, conjunctiva, nose, lips, mouth and pay attention to thecolor, the presence
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of lesions, erosions, ulcers, leukoplakia. Tongue may be wet, dry and dryish,
surrounded by white, gray or brown coating. In describing thetonsiisdeterminetheir
color andvaue giveacharacterization of dental formula. Alongwiththedetermination
of thedegree of devel opment of the subcutaneoustissue (wesk, satisfactory, excessve)
notetheuniformity (or unevenness) of itsdistribution, and skin pastosity or edema.
During inspection and pal pation of lymph nodes (submandibular, cervica, axillary,
inguinal, and retroperitoneal) find out their cohes on with subcutaneousfat, texture,
Sze, tenderness.

In the same section provide datafrom examination of mammary glands: the
symmetry, size, shape and the presence of nippledischarge (serous, hemorrhagic,
and purulent). On pal pation of the prostatein vertical and horizontal position of the
patient, itisimpracticableto determinethe devel opment of adiposetissue, thenature
of lobular structure, the presence of sealsand tumor formations.

2. Sudy of therespiratory system. After inspection of the chest, describeits
shape (cylindrical, conical, barrel-shaped, narrow, flat, etc.). Type of breathing
(thoracic, abdominal, combined), and the participation of both halvesof thechestin
theact of breathing. Pay attention to the state of theintercostal spaceswith adeep
breeth and exhdation. Onthechestisdetermined painful places, swelling, compresson
and voicetremor (weakened, unaltered, increased). The method of comparative
percussioninsymmetrical partsof thechest determinesthe nature of thesound (clear
lung, blunted, tympanic, and boxed), height standing tops, the boundaries of the
lungs. Auscultation produces symmetrical Sites, starting with the subclavian pits. At
the sametime determinethe character of breath sounds (vesicular breathing, rigid,
bronchial, amphorae mixed), quantity, and location of the sonority of wheezing (dry,
wet, coarsaly and finely) and pleura rub.

3. Sudy of thecirculatory system. Thestudy of the circulatory system begins
withthedefinition of pulseonthearteries(radia, tempora, carotid, brachid, femoral,
subclavian, tibial, the back of thefoot), frequency, and voltage of pulsefilling. Pay
attention to the presence of varicoseveinsin thethorax, abdomen, extremities, as
well as sealsand pain aong the vein. Important are pastose and asymmetric limb
edema. Determine blood pressure (maximum, minimum, pulse), and the border of
theheart. Percussionisimpossi bleto definethe boundaries of relative and absolute
cardiac dullness. Auscultation, pay attention to heart sounds (clear, the deaf, the
splitting of the second tone), their frequency, rhythm and attitude to heart-phase
activities. Pericardia noisesare heard in different positionsof the patient. Non-cardiac
noisesaredetermined by their relation to the phases of respiration.

4. Investigation of the digestive system. On examination of the abdomen
defineitsshape (round, retracted, asymmetrica), part of thefront wall inthe act of
breathing, the presence of visibleperistalsis. Inaddition, itis possibleto detect the
visible pulsationintheepigastric region, the divergence of theabdominal muscles,
hernia protrusion, stiraining and coughing. Themethod of determining thestate of the
superficial palpation of the abdomen, itsresistance, strain of abdomen muscles,
tendernessanditslocation, areaof skin hypersengtivity and pain points. Itisnecessary
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toidentify andfix themedica history and condition of theumbilica inguind ringsand
the presence of Blumberg's sing. With deep methodical dliding pal pation method
Obraztsov—Strazhesko and cons stently determinethelocation, condition and pain
of the sigmoid colon, the cecum. Determine sorenessat the pointsMc¢ Burney and
Lanza, Rovang'ssng, Sitkovsky'ssing, Voskresensky'ssign, Krymov's, Obraztsovas,
and others. In the same manner and subject to the same data examine ascending,
transverse colon, descending colon, determinethe presence of tumors, infiltrates.

With deep diding pal pation of the epigastric region pal pate stomach, define
pain (local, diffuse) of individual sections of the small and large curvature,
pyloroduodenal region, bulbs of duodenum, ulcer, note the presence of visible
peristalsis, infiltrates, tumors, deformities, asymmetries. A study of theliver begins
withatour of thelower third of the chest and right upper quadrant. Pal pating particular
edge of the liver (sharp, dull, soft, smooth, dense, and lumpy) and its borders.
Exploring the gallbladder, pay attention to its character, value, mobility, pain, and
hypersengtivity zone.

Inthestudy of pancrestic area, inspect the epigastric region. Papably determine
the shape, size and consistency of the prostate, pay attention to the presence of
infiltration, tuberosity, and tumors. In determining the boundaries of the spleen
pal pation start with left groin, scrutinize the state of theleft side of theabdomen and
theleft hypochondriumin the supine position on theright side. The history record,
datafrom studies on the consistency of the spleen (firm, elastic, soft), the surface
(smooth, nodular) and pain. When viewing the anus, note the presence of external
hemorrhoids, prolapseof therectd mucosa, the presenceof warts, fistula, and fissures.
At manud study, it isimpracticableto determinethetone of the sphincter, the presence
of internal hemorrhoids, infiltrates, polyps, tumors. It isextremely important to be
consideredin theidentification of rectal mucus, pus, bleeding.

5. Investigation of the genitourinary system. After inspecting the psoasand
groin, by pal pation determinethelower pole of theright and theleft kidney of the
patient in the supine position, resting on the side. Pay attention to thelocation of the
kidneys, their size, mobility (smooth, bumpy), and tenderness; define Pasternatsky's
sing. Inspection, pal pation and percussion of the bladder reveal the presence of
infiltratesasymmetriestumors. Perform digital examination of prostatethroughthe
rectum and describeits s ze, cons stency, indicate the presence of thetuberosity, and
other fluctuations.

6. A study of the nervous system. Determine the patient's mood (cheerful,
depression, anxiety) and sociability, hisorientationintheenvironment. I dentify reflexes
(conjunctival, corneal, tendon), pain along the nervetrunks, muscle stiffness, and
skinsengitivity (pain, tactile, temperature), hyperesthesia, paresis, paralysis. Explore
demographics, itscharacter (red, white) and length.

7. Sudy of theendocrine system. After ingpection and pal pation of thethyroid
gland defineitsborders, shape, texture, surface, displaceability during swallowing,
fusionwith the surrounding tissueand pain. Note the presence of obesity, gigantism,
exhaustion, pigmentation (with Addison'sdisease).
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8. Muscul oskdletal system. Determinetheoverall devel opment of themuscular
system, thetone, the presence of infiltratestumors, atrophy, and hypertrophy. During
Inspection and pal pation, pay attention to the symmetry of limb bones, skull shape,
deformation of the chest and spine (kyphosis, lordosis, and scoliosis), and pelvic
bones. Itisnecessary to check the amount of active and passive movementsof the
joints, pain under pressure, the presence of deformitiesof thejoints, fluctuations, and
other tumors.

Siteof disease. Thelocdization of the disease after acareful stud, described
inacertain sequence: dataingpection, pal pation and auscultation. For example, when
describing patientswith abdominal pathology should start with theskin, tongue, visud
inspection of the abdomen, and so on. Then describe the main symptoms of the
disease. In describing thewounds, fistulas, be sureto note the size, nature, number.

8.2. PRELIMINARY DIAGNOSIS

Onthebasisof patient complaints (arethe main complaints), the history and
obj ective examination (describe the main symptomsof the disease), aswell asthe
laboratory, radiological, instrumental and other additional methodsof investigation,
reflecting the underlying disease, itscomplicationsand comorbidities, wecan supply
thefollowing diagnosis. In order to establishtheclinica diagnosisof patient weneed
tosurvey

Pan of ingpection:

1. Clinica analysisof blood platelet indication.

2.Urindysis.

3.Andysisof urine (daily) for sugar.

4. Theresidua nitrogen, urea, crestinineof blood.

5. The contentsof potassium, calcium, sodium, chloridein the serum.

6. Key indicators of acid-basebalance.

7. Generd protein and protein fractions.

8. Expanded coagulation.

9. Blood group and Rh affiliation.

10. The content of bilirubinlevels.

11. Diastaseblood, urine.

12. Blood glucose.

13. Determination of adolasetransaminases.

14. Scan.

15. Determination of themain exchange.

16. Test for unconjugated bilirubin.

17. ECG

18. Analysisof gastricjuicewith histamineload.

19. Duodendl intubation.

20. Specia methods of examination: endoscopy, X-ray, ultrasound, CT,
X-ray, bronchoscopy, cholecystitis, cholangiography, cystochromoscopy,
sigmoidoscopy, colonoscopy, |aparoscopy, and others.
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8.3.CLINICAL DIAGNOSIS

Based on the above patient complaints, anamnesisof diseaseand life, aswell
astheresultsof additional research methods, we can put aclinical diagnosis.

Injustifying theclinical diagnosis, only those studiesthat were obtained after
thedescription of the preliminary diagnosis, reflecting the underlying disease, its
complicationsand comorbiditiesare used.

Treatment and prevention. If the diagnosis reveals complications and
comorbidities, the physician must determinethe surgical approach and develop a
planfor comprehensvetreatment.

Description of therapeuticinterventionsshould bedoneinthefollowing order:
patient treatment, diet, preparation and conduct of surgery, physiotherapy and
medication.

Thesurgica hospitasgenerdly carry out thefollowing treatments: 1) surgery,
2) diet, 3) physical therapy, 4) substitution therapy, 5) symptomatic therapy,
6) rehabilitation.

Oneof theimportant stages of treatment - rational preoperative preparation
of thepatient, isaimed at improving the body'simmune-biol ogical and sanitationfoci
of chronic purulentinfection.

1. Preoperative preparation. Theduration and content of remedial measures
inthe preoperative period isdetermined by the mainindicators of thefunctional
activity of vital organsand systems, aswell asthe estimated volume of surgical
intervention.

Preoperative preparationisto correct theidentified viol ationsof thewater and
electrolyte balanceand protein, acid-base baance, aswell asto stimulate the body's
defenses (due to blood transfusion, dietary, vitamin-monotherapy, etc.). Much
attention should be paid by the curator to the treatment of concomitant diseasesthat
can bein the postoperative period which create an unfavorable background for the
recovery of the patient. In order to prevent various complicationsinthe postoperative
period before surgery isnecessary to sanitize all the centersof achronic purulent
infection (tonslllitis, cariousteeth, otitis, pyoderma), which, whereappropriate, should
beinvited to another specidist (dentist, otolaryngol ogist). Thissection, preoperative
medical history, complete case history, which indicatesthe underlying disease, its
complicationsand comorbidities, justify theneed for surgica intervention.

The preoperative epicrisis should list the main indicators of laboratory,
ingrumental and radiologica studiesontheorgan, whichwill be produced by surgery,
indicated and justified incision access and the method proposed transaction. In
conclusion, the curator notes consent of the patient for surgery, type of anesthesia,
and substanti ates the need for sedation.

Inadditionto thesestudies, in each case performtargeted anaysis, enabling to
find out the function of the body, whichis supposed to surgery. For example, in
complicated ulcer (penetration, bleeding) or in diseases of operated stomach
additionally should undertakethefollowing studies: an analysisof scomach contents,
empty stomach and with thestimulation of histamineand insulin, X-raysand X-rays
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of the gastrointestinal tract, with evidence—gastroscopy, biopsy of mucosaand
study of washing water, the content of diastasein blood and urine, propensity for
dumping syndrome, and others. Inthiscase, additiona researchwill alow doctorsto
determinethe surgical approach and choose the most efficient method of surgery
(resection of 1/2, 2/3, 3/4 gastric vagotomy with drainage surgery, gastrectomy,
vagotomy and supplemented by others).

2. Minutes of the operation. The minutes of the curator isto articulate the
postoperativeclinical diagnosis, the name, date, and duration of surgery, type of
anesthesia, aswell asto record the name and patronymic of the surgeon, assistant,
anesthesiologist, and surgical nurses.

If the operationisperformed under local anesthesia, or potentiated, you must
specify the concentration and amount of spent solution of Novocain. Inhal ation
(intubation) and intravenous anesthes aneurol eptana gesiadata, and the amount of
spent narcotic drugs should be detail ed in the anesthetic map.

Driving protocol operations:

» Trestment of thesurgical field (iodine, film-forming substances).
« Skinincision (shape, length, height).
* Particular surgical approach.
» Dataaudit and ingpection bodies (thoracic, abdominal).
* A detail ed description of the detected organic changes.
» Thefina choiceof method of surgical intervention anditsrationale.
* Sequence of thevarious stages of operation.
» A description of any complicationsduring surgery (bleeding, wounded nearby
organs, perforation of hollow organs, hematoma, and others).
» A description of the operated organ after itsreconstruction (sutured stump
leak, anastomotic patency, and others).
» A description of the remote organ or apart thereof (macro preparations).
» Particular transaction (increased bleeding, pronounced adhesions, &tc.).
* Particular closureof surgical wounds (plugging, drainage).

3. Postoperative period. After surgery in severe condition of the patient is3—
4 daysin the intensive care unit under the supervision of the surgeon and the
anesthesiologist. With aview to the prevention and timely detection of various
complications(interna bleeding, peritonitis, pneumonia, thromboembolism) curator
systematically monitorsthe patient. It should beevery day to observe and record the
history of thedisease, blood pressure, heart rate and breathing, to describethe state
of the chest and abdomen, physiological functions. It ismandatory registration of
water-el ectrolyte and protein metabolism, acid-base balance, blood coagul ation
propertiesand their correction. In the postoperative period to determinethefunction
of thecardiovascular, respiratory and other systemsaswel | asbeforethe operation,
widely used laboratory, instrumental and radiological diagnostic methods.
Postoperative treatment generally should be multidimensional and include diet,
pathogenetic, symptomeatic, phys otherapy and other treatments. Assgned medications
should berecorded inthehistory of thediseaseintheform of prescriptionformulations
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withanindication of the concentration, dosage and time of medication. Inthe event
of post-operative complicationsisnecessary to describein detail thefeaturesof their
clinical manifestations, tojustify the additional therapeutic measures. One of the
essential conditionsfor rational postoperative patient — physiotherapy; thiskind of
preventivetherapy must bereflectedin history.

4. Diary of patient care. Thediseaseisreflected inthediary of observations
of patientsinwhich the curator seriespresentsthedynamicsof thesubjectivecondition
of the patient and the data of objective research. The diary should describe the
general condition of the patient, his sleep, appetite, tolerability and efficacy of
therapeutic interventions. In addition to blood pressure, heart rate and respiration,
Entries should reflect the datainspection, pal pation and auscultation, on the chest
and abdomen. One of theimportant sectionsof thediary —dynamic observation and
description of thelocation of thedisease (post-surgical wounds, fistulas, scar infiltrate).
It should describein detail the state of the dressing, the quantity and nature of the
secretionsfrom the wound, indicate the presence of necrotic tissue, granulation,
infiltrates. In adiary notetheremoval of the drainage tubesand micro-irrigators,
gpplication of dressingswith antiseptic solutions, the nature of the healing of surgical
wounds. During Supervision 4-5 to write adiary, reflect the objective and the
subjective condition of the patient.

8.4.EPICRISIS

Thissectionisadetailed extract from the case where the surname, name and
patronymic of the patient's age when he entered, with any diagnosis, conducted
survey, treatments, surgery, whenissued and what thefina diagnosisis.

8.5.PROGNOSIS
* prognosisof complications;
* death prognosis,
* prognosisfor work;
* prognosisfor life.
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