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Theme: The functional anatomy of the digestive system.
Plan

1. The processes of digestion.

2. The basic functions of the compartments of the digestive system.
3. The review of a structure of the digestive system

- the oral region

- the pharynx

- the esophagus

- the stomach

- the small intestine

- the large intestine

-the liver

- the pancreas

- peritoneum



The Digestive System (systema digestorium) is a
complex of organs whose function consists in mechanical
and chemical treatment of the food, absorption of the
treated nutrients and excretion of undigested remnants of
the food.

The processes of digestion consist of:

1. ingestion, or eating;

2. peristalsis, or involuntary sequential muscular
contractions that move ingested nutriens along the digestive
tract;

3. digestion, or the conversion of large nutrient particles into
small molecules;

4. absorption, or the passage of usable nutrient molecules
from the small intestine into the blood stream and lymphatic
system.

5. defecation, or the elimination from the body of
undigested and unabsorbed material as a solid waste.
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The digestive system has following functions:

In the mouth the gustatory sence, the temperature and the consistence of the food
are determined. The teeth chew food and soliva from the solivary glands is added to
the food to facilitate the formation of the manageable bolus.

In the saliva there is_the proteino-mucous substance (mucin) and protein (lisocim).
Mucin washes the food and breaks up the storch a little. And lisocim renders some
hormfull substances. Usually food is in the cavity of the mouth during 15-16 sec.
Deglutition or swallowing is voluntarily initiated in the oral cavity. This process
pushes the bolus into the pharynx. The pharynx conducts food through the
esophagus to the stomach.

The stomach stores food during few hours, here the food undergoes the first stages
of digestion during which the hard components are converted to a semiliquid or
pasty mixture. The food mixed with the gastric juice, containing hydrochloric acid,
the digestive enzyme — pepsin, the gastric mucous and the hormon — gastrin
probably.

Then the food passes to the small intestine, where the main digestion and
absorption take place. In the cavity of the small intestine there are the intestine
juice, the bile, and the pancreatic juice. The medium is alkaline.

large intestine carries undigested substances, absorbs additional water, some
medicines and glucose from it, and evacuates the fecal materials. The vermiform
appendix has important immunological functions in infants and children, which
vary with age.




The liver performs numerous functions. First of them is:

1. The bile secretion. Bile is an important agent in digestion, especially of
fats. Liver bile passes via the hepatic ducts into the first part of the small
intestine (duodenum), when fat-containing chyme enters the duodenum
from the stomach.

2. The protective role by detoxifycing substances which are formed as the
products of digestion, drugs and alcohol.

3. The storehouse _for various substances such as glycogen, lipids, vitamins
and iron.

4. Metaboliring the products of digestion — principally degradation products
of proteins and carbohydrates.

5._The synthesis of plasma proteins, fiorinogen and prothrombin.

6. The metabolism of carbohydrates and the regulation of blood glucose.
7. The metabolism of fats and the regulation of blood lipids.

8. The haemopoietic function — especially during fetal life.



These digestive system consists of the mouth, or oral
cavity, pharynx, or throat, esophagus, stomach, small intestine
and large intestine, which finishes with anus. From mouth to
anus this canal is about 9 meters long. The associated
structures of the digestive system include the teeth, the lips
and the cheeks, the tongue, the salivary glands, the pancreas,
the liver, with the gall bladder and the bile duct.



* The pancreas Is both exocrine and
endocrine gland. As gland which takes
part in the digestion. It produces
pancreatic juice.

* The endocrine production is the secretion
of the hormone insulin and the hormone
glucogon for the carbohydrate metabolism.
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The review of a structure of the digestive system.

The oral region includes: t
t

ne oral cavity

ne palate

ne gingivae (gums)
ne teeth

ne tongue

ne salivary glands.
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THE ORAL CAVITY (cavum oris)

The oral cavity (mouth) consists of two
parts:

The vestibule
The mouth proper

The vestibule bounded by: externally — lips
and cheeks, Internally — teeth and gums.
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The mouth proper (cavum oris proprium).
It I1s bounded:

Superiorly — by the palate;

Inferiorly — by the diaphragm of the oris.
Laterally and anteriorly — by the teeth and
gingivae.

Posteriorly — it communicates with the
oropharinx.
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2.THE TEETH.

Teeth are vital anatomical formation situated in the dental alveoli of the jaws.
They are grouped according to their structural characteristics, location and
function. Teeth are divided into incisors (dentes incisivi), canines (dentes canini),
premolars (dentes premolares), and molars (dentes molares). Incisors are used
mainly for seizing and biting food; canines are used for tearing; molars and
premolars are for grinding food.

Twenty deciduous teeth — (primary or “milk” teeth) began to develop in the
jaws before birth. The first tooth usually erupts (or “cutting teeth”) at 6 to 8
months after birth and the last by 20 to 24 months of age. Compared to
permanent teeth, milk teeth have wider and shorter roots. The half of each jaw
has 2 milk incisors, 1 canine and 2 molars (common number 20 teeth). These The

half of each jaw has 2 incisors, 1 canine, 2 premolars and 3 molars (common
number 32).




Parts and Types of Teeth.
eA crown.

A neck.
A root.
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2. THE NECK.

The neck is the part of the tooth between the crown
and the root.

3.THE ROOT.

The root is fixed in the alveolus (tooth socket) by a
fibrous periodontal ligaments. The number of roots
varies — the incisors and canines have a single root
each, the maxillary molars have three roots; the
mandibular molars two.
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THE TONGUE (latin — lingua, greek - glossa).

. The tongue is situated partly in the mouth and partly in the oropharynx. It consists of three parts:
— atip,
— abody,
— aroot.

The mucous membrane on the oral back part of the tongue is rough, owing to the presence of numerous
papillae. They are:

The filiform papillae — numerous, rough, and threadlike. They are arranged in rows parallel to the sulcus
terminalis and contain afferent nerve endings that are sensitive to touch, temperature, pain.

The fungiform papillae — small and mushroom-shaped. They usually appear as pink or red spots. Contain
teste receptors located in the taste buds — sweet, solt.

The vallate (curcumvallate) papillae — are the largest papillae (1 to 2 mm in diameter). They lie just
anterior to the sulcus terminalis and appear similar to short, flat-topped cylinders sunken into the mucosa. A
deep, circular trench (trough), the walls of which are studded with taste buds, surrounds the vallate papillae.
Contain taste receptors of the bitter taste.

The foliate papillae — are small lateral folds of the lingual mucosa: they are poorly developed in humans.
Contain taste receptors located in the taste buds — sour taste.

The conic papillae (conicae).
The lentiforme papillae.
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MUSCLES OF THE TONGUE

The tongue is divided into halves by a median fibrous lingual septum that lies deep to the
median groove. In each half of the tongue, there are four extrinsic and four intrinsic
muscles.

EXTRINSIC MUSCLES, OR SKELETAL MUSCLES OF THE TONGUE
The group contents of four muscles:
The Genioglossus Muscle,

The Hyoglossus Muscle.

The Styloglossus Muscle,

The Palatoglossus Muscle.
INTRINSIC, OR OWN MUSCLES
The superior longitudinal m.

The inferior longitudinal m.

The transverse m.

The vertical m.

They originate outside the tongue and attaches to it. These muscles mainly move the tongue,
but they can alter its shape as well.




5. THE PALATE.

The palate consists of two regions:

the anterior two-thirds or bony part — the hard palate;

the mobile posterior one-third or fiboromuscular part — the soft palate.

Within the structure of the soft palate there are several paired striated
muscles:

The tensor veli palatini muscle.
The levator veli palatine muscle.
The uvulaae muscle.

The palatoglossus muscle.

The palatopharyngeus muscle.
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The parotid gland (glandula parotidea)

The excretory duct of the parotid gland (parotid, or Stensen’s duct ) comes
out for beneath its anterior edge, passes to the front 1-2 cm below the
zygomatic arch, along the outer surface of the masseter muscle. It rounds
the anterior edge of this muscle, perforates the buccinators muscle and
opens into the vestibule of mouth at the level of the second upper molar.

The submandibular gland (glandula submandibularis).

The submandibular (Wharton’s) duct opens on the sublingual papilla,
next to the lingual frenulum.

The sublingual gland (glandula sublingualis)

The major sublingual duct (main excretory duct) opens on the sublingual
papilla.
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THE PHARYNX

« The pharynx is an unpaired organ, which situated in the
region of the head and neck. It Is part of both the digestive and
the respiratory system. It is shaped like an infundibular tube,
which is fixed on the base of the skull. Its located at the level
of C4 vertebra.

» The pharynx is divided into the nasopharynx, the
oropharynx, laryngopharynx.

« The wall of the pharynx consists of the mucosa, submucosa,
the musculare and adventitia.
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THE OESOPHAGUS

The oesophagus (esophagus) is a hollow tubular
organ connecting the pharynx and the stomach, which
serves to conduct food masses. The esophagus begins
at the level of C5-C7 vertebrae and enters the
stomach at the level of T9-T12 vertebrae. It has the
cervical, the thoracic and the abdominal part. The
wall of the oesophagus is made up of four layers: the
mucosa, submucosa, muscular layer and adventitia.
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THE STOMACH
The stomach has an anterior

wall, which face

forward and upward, and a posterior wall, which faces

backward and downward. It also
cardiac part, from left side —fund
bottom, body. The narrowing rig

has cardiac orifice,
us, which on the
nt part of the stomach,

the pyloric part (pylorus), it subd

Ivided into two parts.

It has a wide part — the pyloric cavity, and a narrow part

— the pyloric canal.
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Stomach in Situ
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Stomach
Variations in Position and Contour
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THE SMALL INTESTINE

The small intestine (intestinum tenue) is a part of
the alimentary tract located between the stomach and the
large intestine. Together with the large intestine it forms
the longest part of the digestive system. The small
Intestine is divided into the duodenum, jejunum and
lleum.

THE DUODENUM

The duodenum is the beginning part of the small
Intestine. It Is situated on the posterior wall of the
abdominal cavity. The duodenum is a continuation of the
pylorus. It has the shape of a horseshoe, which rounds the
head of the pancreas. The duodenum consists of the
superior, descending, horizontal and ascending part.
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Mucosa of Duodenum

Portal vein

Common bile duct Froper hepatic artery

Gastroduodenal artery
Right gastric artery
Common hepatic artery

Right free margin of lesser

omentum (hepstoduodensl ligament}\ N
Superior flexurs , y

| ‘..

(Fq

Superior (1st) part o
duodenum {ampulls,
duodenal cap, or
bulb) (smooth
Circular folds
(of Kerckring)

@\‘5
b

xr

=
.
’

b A
A

Fyloric opening

Minor duodensal

papilla 5

{inconstant) —— ?:xo:feno;e;unal
Common bile duct—?

Descending (2nd) }' '

part of duodenum : o

}
Major duodenal /
papills (of Vater)

Longitudinal fold

Inferior flexurs Ascending (4th) part of duodenum

Superior mesenteric artery and vain

Accessory pancrastic duct
(of Santorini)
Principal pancraatic duct
{of Wirsung)

Horzontal {3rd) part of duodenum
e3d of pancraas




Mucosa and Musculature of Jejunum

Mesentery

Loop from superior
mesenternic artery
{intestinz! branches)

Straight arteries
(arteriaes rectas)

Seroszs
(visceral
peritonsum)

Longitudinal
muscle layer

- _—
Barium radiograph of jejunum
Circular
muscie

l3yer

Submucosa

Calit=rns hrmrk Sallinrle Mnasnis) Circular folds {of Kerckring)




Mucosa and Musculature of Ileum

Straight artenes (arteriae rectas)
Mesente

Artenzl arcades
from supserior
mesentenc
artery branches

Serozs
(viscersl
peritonsum)

Longitudinal
muscle layer
: Barium radiograph of ileum
Circular
muscle
layer

Submucosa

"".. ‘ ' ;
i

Circular folds

Mucosa

< !-"-. - | A
Q%_‘Jw!?.

Solitary hymph follicles {nodules)

Aggregate lymph foliicles
(Feyers patches)



THE LARGE INTESTINE

The large intestine (intestinum
crassum) continues from the small
Intestine. It is divided on the 6 parts:
caecum with the vermiform processus,
ascending, transverse, descending, sigmoid
colon and rectum.



Ileocecal Region

Fostenor cecal artery

Colic branch of ileocolic artery
lli=ocolic artery

llz2zl branch
of ileocolic
artery

Superior
mesantenc
artery
Right .
paracolic 4
sulcus y
{gutter) '

Appendicular artery
Anterior cecal artery

Vascular cacal (supenor
lzocecal) fold

Superior ilzocecs!
recess (foss3)

Terminal part of ileum

lli=ocecsl fold (bloodless fold of Treves

Inferior ileocecs! recess (fosss)
Retrocecal recess (fosss)

Appendicular artery
External llisc vessels (retroperitonesl) Y e




Ileocecal Region
Labial Form of Ileocecal Sphincter

Free teniz (tenia libers) - | 2= v Labial form of ileocecal sphincter
(35 seen commonly post mortem
and occasonally in vivo)

Terminal part of ileum

Opening of
vermiform
Sppendx

Frenulum

Vermiform appendix

Free tenia (tenis libers)



Mucosa and Musculature of Large Intestine

Transverse colon
Right colic {(hepatic) flexure

Grester omentum {cut sway

Epiploic appendices

Hsustra
Feritonswnm {cut sway
Omental tenis

{exposad by hook

Fres t=nis (t=nis libsrs

Ascending colon

lleccacal opening
[lewm

Vermiform appendic

Lavstor ani musclke

Extarnal ansl sphincter musclke

Transwverse mesonolon

Semilunar folds

Left colic {splenic) flexure

Omentsl tenis

Haustra
Peritonewm (cut away)
Crescending colon

Mesoroolic teniz

{exposad by hook)

Fres tenia (tenia libera)

Sigmeoid mesocolon

igmeoid Cooldoin

Rectosigmoid junction {tenise
spread out and wnite to form
kongitudinal muscle layer)




THE LIVER

The liver (hepar) the largest gland of the
body. The liver has visceral and diaphragmatic
surfaces. The diaphragmatic surface faces upword
and to the front. The visceral surface Is flat and Is
directed downwards and to the back. On the
visceral surface of the right liver lobe, there are
two small areas called the quadrate and caudate

lobe.




Surfaces and Bed of Liver

Anterior View
CRaaon {pafiled ool Left trianguiar igament
Coronary ligament

Right triangular igament

Right lobe ; .
of'gliver Left lobe of liver

Inferior margin of liver

Costal ( : :
impressions ' £y Falciform ligament

Round ligament (ligamentum
teres) of liver (obliterated

Inferior margin of liver

Gallbladder
(fundus)




THE GALLBLADDER

The gallbladder (vesica fellea) Is a pear-
shaped organ, in which bile is accumulated and
concentrated. It has a fundus, a body and a neck.




Surfaces and Bed of Liver
Visceral Surface

Hepatic vains
Csudste process P

Inferior vena cava

) Suprarenzl impression
Coronary ligament

Bars arez

Left — N A o Coronary
triangular ’ \ ; : igament
Appendix
fibross

Right
triangular
higament

Esophageal
imprassion

Common
. e bile duct
Gastric -
imprassion : 2 g N |

Common
hepatic
duct

Fissure for
hgamentum
venosum

ik Cystic
. P25 3 » duct
Csudste lobe 't B , - 2 3

Renszl
impression

Fapillary procsss
Froper hepsatic arte

Portsl vein Duodenal

: s impression
Fissure for igamentum teres

Falciform higament

Ligamentum teres

Quadrate lobe

Gallbladder

: Colic impression
Porta hepatis




Variations in Form of Liver

Very small left lobe, Complete atrophy of Transverse,
deep costal left l[obe (left portal “saddlelike” liver,
iImpressions Vein compression) relatively large left

lobe

"Tonguelike™ process Very deep renal Diaphragrmatic
of right lobe impression and grooves
“corset constriction”™



The Pancreas

It has head, body and tail. It exocrine part
secrete pancreatic juice, it endocrine part secrete
Insulin, glucagon).



Variations in Pancreatic Ducts

Minor ducdenal papilla

Accessory duct (of Santorini) abnormally large

Reversal in relative
size of ducts

Major duodenal papilla Principal duct (of Wirsung) abnormally small




Gallbladder and Extrahepatic Bile Ducts
Sectioned

Spiral part of cystic duct

Right hepatic duct
Left hepatic duct

Common hepatic duct

Infundibulum (Hartmann's pouch)
of galibladder

Body (corpus) of galibladder, \\
’ | Smooth part of cystic duct

Fundus of gallbladder Common bile duct

cending (2nd) part of duodenum

Gland openings

Pancreatic duct

Msjor duodenal papilla (of Vater)

Ampulls (of Vater)




The Peritonium

Like any serous sacs it consists of two layers, parietal (peritoneum
parietale) which lines the abdominal wall and visceral (peritoneum viscerale)

The cavity of the peritoneum is divided into three regions or storeys:

«  Upper storey, bounded superiorly by the diaphragm and inferiorly by theb
root of the mesocolon transversum.

« Middle storey extends downwards from the root of the mesocolon
transversum to the entrance of the true pelvis.

»  Lower storey begins at the line of the entrance into the true pelvis and
corresponds to the cavity of the pelvis which is the lowest part of the abdominal
cavity.

The liver with the gall bladder, the stomach, spleen, pancreas and the upper
part of the duodenum are located in this storey.

The loops of the jejunum and the ilium (in the middle), the part of the
duodenum (posteriorly) and the large intestine except the rectum (on the sides)
are located in this storey.

The rectum and urinary bladder located in third story in male. In female-
urinary bladder, uterus and rectum.



Diaphragm

Inferior diaphragmatic
fascia and parietal

Liver

Lesser omentum
Portal wein and proper hepatic

artery in right margin of lesser
Dmental bursa (Jesser pentoneal sac

Stomach
hiddle colic artery
Parietal pertoneum (of
anterior abdominal wall)
Transwverse mesocolon
Transverse colon

Tunica waginalis te

T

Coronary ligament enclosing bare area of liver

Esophagus

=7 Superior recess of omental

XY bursa (lesser sac)
2 Left gastric artery
Epiploic (omental)
foramen (of Winslow)

Celiac trunk

Splenic vessels

Renal vessels

Superior mesentenc artery
Pancreas
Honzontal (3rd) part of duodenum
Inferior mesenteric artery

Parietal pertoneum (of
' \ posterior abdominal wall)

—riterior gitudinal ligament




Greater Omentum and Abdominal Viscera

Falciform ligament
Left lobe of liver

Right lobe of liver Stomach

Gallbladder

Greater omentum overying
transverse colon and small
intestine (ejunum and ileum



Greater Omentum and Abdominal Viscera
Omentum Raiged

Greater omentum
(tumed up)

Transverse colon
(tumed up)

Transverse mesocolon

Left colic (splenic) flexure

Small intestine
(ejunum and ileum)

Right colic (hepatic) flexurs

Fecending colon .
Descending colon coverad

by small intestine

Cecum -

Sigmoid colon

Urinary bladder




Omental Bursa
Stomach E.eflected

Gastroepiploic (gastroomental)l artenal Left gastric artery Gn

arch (enclosed in greater omentum Caudate lobe of gastropancreatic fold)

Stomach (posteroinferior surface) e
Inferior wena cawva (retropentoneal e

Hepatoduodenal ligament (right
margin of lessar ameantum

¥ Rt Lett inferior phrenic artery
r LS (retroperitoneal)

astrophrenic ligament
Gastrosplenic
(gastrolienal) ligament

[

Diaphragm
Liver: Left suprarenal gland
(retropertoneal)
Paole of kidney
Gallbladder (retroperitaneal)

Splenorenal
flienorenall ligament
Tail of pancreas
(retropertonsall
Splesn
Phrenicacalic
ligament

Left colic (splenic)
flexure

Probe in epiplaic
(omerntal) foramen

Probe in supenior

recess of

aomental bursa
Common hepatic
grtery [in pertoneal

Kidrey Body of pancreas
(retropertoneal)

(retropertoneal)
Transwerse mesocalan

Anterior [3yer (cut)
and postenior layer
of greater oment

Right colic: (hepatic
flexure

Dezcending (2nd]
part of duadenum
Fight gastroepiplaic
(gastroomental) artery Head of pancreas
(cowerad by pertoneum) retranartanasal’ I S Mpap———— Y

enor superor pancreaticoducdenal

L




Stomach in Situ

Round ligament (igamentum teres of liver
(obliterated umbilical wein)

Falciform ligament

' Left lobe of liver ~bdominal
Quadrate lobe of liver esophagus
| : : _ Diaphragm
Fundus of stomach,
Gallbladder
Cardiac notch
(ncisure)
Right lobe of liver—== Hepatogastric

ligament (part of

Epiploic (omental)
lesser omentum)

oramen (of Winslow
Hepatoduodenal
ligament (part of

lesser omentum)
Spleen

Right kidney
(retropertoneal)

Left colic (splenic)
flexure

Right colic (hepatic) flexure Pylorus Greater omentum

Duodenum



Duodenum in Situ

Portal wein
Proper hepatic artery

Common bile duct

Celiac trunk

2 -

Suprarenal gland . _ e 5 gl - Kidney
Liver (cut - el A Duodenojejunal flexu
0 ~ R and jejunum (cut)

Right free margin S
of lesser " -
omentum

(hepatodutd=

Pylorus

Inferior duodenal
fold and fossa

Superior
(1st) part of
duodenum

Left colic
(splenic) flexure

Transverse

Right colic
colon (cut)

(hepatic) flexurs
Transverse
mesocolon and
its cut edges

Descending
(2nd) part of

Descending colon

Head of

Superior mesentenc vessels
Psoas major muscle

Horzontal (3rd) part of duodenum
Root of mesentery (cut edges)

Ascénding (4th) part of duodenum
Inferior mesentenc artery

FAbdominal aorta
Inferior vena cava




Pelvic Viscera and Perineum of Female
Midsagittal Section

“esicouterine pouch Sacral promontory

Ureter ;
Suspensory ligament of ovary

Uterosacral ligament

—Uternne (Fallopian) tube

Rectouternne pouch (cul- ® -

de-sac of Douglas) : ' N o : 'Jr

—Owvary

Extemnal iliac vessels

R
Froper owanan Ilgament

Body (corpus) of uterus

A ' Round ligament
¢! (igamentum teres)

Posteror vaginal fomix Fundus of uterus

. Urinary bladder

Pubic symphysis

, _ , > Urethra

Rectum 4 - b P SN\ A : ————#ccuate pubic ligament

Cervix of utenus

Faterior vaginal fomix Deep dorsal wein of clitoris

Levator ani muscle Crus of clitons

\agina Urethral opening

#aal canal Labium majus
Labium minus

Extemal anal sphincter muscle . z
Aous “aginal opening

Urogenital diaphragm



Pelvic Viscera and Perineumm of Male
Midszazittal Section

Fundu= of urinary bladder

Body of urinary bladder Meck of urinary bladder
FApex of urinary Trigone of urinary bladder

Urachus = T R e |

| Sl Rectoveszical recess (space)
Pubic symphysi
Fectum

uate pubic ligament “zsical fascia

Suspensony Seminal vesicle

ligament of Prostate and fascia

Fundiform ligament

Transwverse perineal
ligament (anteror
fused fascia of
uroaenital drE0

.....

FTE > - : Rectovesical
i (Denonvilliers™ fascia

7 i

— Cerntral tendon of perneum

] Urogenital diaphragm

Corpus cavemosum
Superficial
perneal space

-'.-

Corpus spongio=um Bulbozpongiosus muscle

o Bulbourethral (Cowper's] gland
Superficial (dartos)

fascia of penis and

f -._!.-_‘ :.- 'Il
Deep (Buck's) Aty »5?
fascia of penig) ’
Prepuce e I

Glan= of penis

Investing (Gallaudet's) fascia
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& ,:-t Buck's fazcia (within pertoneum)
__.r Scrotal septum

B

Mawicular fossa

Extemal urethral meatus=



