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Summary
The review presents a modern view on the features of the course and treatment of acute
pancreatitis, based on a cascade of pathophysiological mechanisms of this disease. A number
of concepts of acute pancreatitis development and course are based on randomized prospective
and retrospective studies of this problem are reviewed. Attention is paid to the mechanisms
of organ failure development in acute pancreatitis. In accordance with the above, the main
positions of treatment measures for acute pancreatitis, which are based on the principles of
tactics "step-up approach" were featured. Among them, attention is paid to the features of
the conservative treatment program, minimally invasive surgical interventions, as well as the
management of the postoperative period of patients. Minimally invasive surgical interventions
perform the main tasks of surgical treatment in acute pancreatitis, but significantly reduce
surgical trauma compared to "open" methods. Adequate management of the postoperative
period of patients is carried out through the implementation of protocols "fast-track surgery".
Keywords: acute pancreatitis, organ failure, tactics "step-up approach".
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Acute pancreatitis is a sudden inflammatory
process in the pancreas with possible involvement
of the adjacent organs or even organs of other
systems [1, 2]. Today, the incidence of acute
pancreatitis is ahead of all urgent diseases of the
abdominal cavity.

Acute pancreatitis causes major morbidity and
mortality. According to global estimates, the
incidence of acute pancreatitis was shown to be
33–74 cases per 100 000 person a years and a
mortality of 1–60 per 100 000 persons a years.
In European countries acute pancreatitis occurs
from 4.6 to 100 cases per 100 thousand population
[3–5]. According to British pancreatologists, the
incidence of acute pancreatitis ranges from 15 to
42 cases per 100 thousand population during a
year, with an annual increase of 2.7 % [1].

Among the leading causes of acute pancrea-
titis the authors highlight the presence of gall-
stones and alcohol abuse. Moreover, in women
over 60 years of age the leading role is played by
biliary pancreatitis, and in men alcoholic predo-

minates. In about 30% of cases it is an idiopathic
acute pancreatitis (when it is not possible to
identify the leading etiological factor in the
development of the disease) [1, 2, 4, 5].

Pancreas is essentially the first target organ
of autoenzyme aggression and the pathophy-
siology of acute pancreatitis, despite the etiological
factor, consists in activation and release of
pancreatic enzymes into the interstitial space,
autodigestion and multiple dysfunction of organs
(MODS) of active systems after release media-
tors. In the early stage of enzyme release and as
a manifestation of distant autoenzyme aggression,
a picture of local (in the parenchyma of the gland)
and widespread (in adjacent organs) vasculitis
develops. Inflammatory mediators in this case
acquire destructive functions, organ failure deve-
lops, including intestinal endoxemia and bacterial
translocation, which is the main mechanism of
septic complications in acute pancreatitis.
Regarding the role of the intestine in the patho-
genesis of the disease, this is confirmed by the
fact that most of the bacteria that cause secon-
dary pancreatic infection are of enteral origin.

Acute pancreatitis is a dynamic process with
a variety of pathophysiological mechanisms of
local and systemic complications. Adequate
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assessment of the state of the body's defense
and awareness of the interaction between the
various components of the immune system allows
quick identification of emerging disorders and
determine the strategy of targeted therapy [1– 3].

The tactics, methods and ways of treating
acute pancreatitis and its complications have been
discussed in the literature for a long time, which
leads to the formation of opposing views on this
issue. In such a situation, it is important and
relevant to timely assess the severity of the
patient's condition, so that it is possible to predict
the further development of the disease and
accordingly choose the right treatment tactics.
According to the international recommendations,
severity of the patient's condition should be
determined within the first 24 hours after
hospitalization of the patient to the hospital.
Therefore, the use of world-famous scales and
prognostic systems, in particular Marshall's
multiorgan dysfunction scale, SOFA scale,
APACHE II scale, and BISAP scale, plays an
important role in adequately assessing the severity
of acute pancreatitis in a patient.

Acute pancreatitis is characterized by a wide
range of clinical manifestations from mild to
severe necrotic inflammation, which occurs with
the systemic inflammatory response syndrome
(SIRS), MODS and then organ failure. Severe
acute pancreatitis is characterized by the presence
of persistent MODS, as noted above, which
largely determines the outcome and the possibility
of death in the patient. Organ failure, as a generic
term, can be defined as significant functional
impairment of an organ system that is critical to
sustenance of life. Severity of organ dysfunction
can be quantified based on the parameter best
defining the primary function of that particular
organ (e.g. partial pressure of arterial oxygen
(PaO2) for pulmonary function or serum
creatinine for renal function). In the case of acute
pancreatitis, 3 organ systems are considered most
important (respiratory, renal and cardiovascular)
which are most commonly involved. According
to world studies, the frequency of organ failure
in acute pancreatitis can be 8–20 % [4, 8, 9– 11].
Risk factors for the development of organ failure
in acute pancreatitis are age, the presence of
comorbidities, obesity, triglyceride levels, etiology,
the degree of local damage to the pancreas and
genetic predisposition [12–14].

Although the development of organ failure
and its consequences have long been confirmed
in acute pancreatitis, there are separate concepts
of primary organ failure, which develops early

due to acute pancreatitis (aseptic inflammation)
and may precede necrosis, and secondary organ
failure, which develops due to infected pancreatic
necrosis induced sepsis. Infection of necrotic
tissue of the pancreas is an ominous harbinger of
secondary organ failure development, which can
cause "late" death in acute pancreatitis. It should
be noted that the prognostic development of
primary organ failure is much worse than
secondary. Because primary organ failure deve-
lops so rapidly and leads to "early" death that the
doctor has almost no time for treatment. In
secondary organ failure, as a rule, the patient's
condition allows for a number of therapeutic
measures, after which the fight against sepsis
comes to the fore [4, 10].

The main type of treatment of acute pan-
creatitis is complex conservative treatment and
surgery in the presence of indications for it.

The main goal of treatment tactics in acute
pancreatitis is to reduce the likelihood of
developing infected pancreatic necrosis and the
possibility of death. Over the recent 10 years,
the results of treatment of patients with acute
pancreatitis have improved slightly, but the
incidence of various infectious complications still
remains high (ranging from 40 to 70 % of cases),
which in turn can lead to development of sepsis
with the development of organ failure. The total
mortality in severe forms of acute pancreatitis
can reach 15% in sterile forms and 30% in in-
fected. Secondary pancreatic infection is a further
factor that often leads to adverse effects, and is
diagnosed in approximately 40% of patients and
is associated with high mortality, which exceeds
40% with the development of systemic com-
plications.

At present, the world-wide accepted
indication for surgical intervention in acute
pancreatitis is development of a secondary
pancreatic infection. According to the authors,
indications for surgical treatment of acute
pancreatitis are usually deterioration of the general
condition of the patient on the background of
conservative therapy (persistent hyperthermia,
increased pain, the appearance of positive
peritoneal symptoms), the development of
purulent-septic complications, peritonitis [2, 3].

It is known that the principles of surgical
interventions in pancreatic necrosis were laid down
by B. Moynihan in 1925, and the main surgical
methods for the control of secondary pancreatic
infection and sepsis over the past 40 years included:
1) "open method" of treatment in the form of
necrosectomy, sanitation and open management
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of the focus of infection; 2) necrosectomy with
routine relaparotomies and re-sanitation of the
source of infection; 3) "closed technique" with
necrosectomy, drainage and with or without conti-
nuous washing [2, 6]. But even today the principles
of treatment of necrotic pancreatitis and the role
of surgery remain controversial. In the 1990s, more
than 60% of patients with acute pancreatitis were
treated with open surgical interventions. In 1991,
E.L. Bradley and K. Allen recommended conser-
vative treatment of sterile necrosis of the pancreas
in selected cases, and M. Gagner was the first to
perform and describe minimally invasive video-
laparoscopic surgical treatment of secondary
pancreatic infection in 1996, including laparoscopic
retrocolic, retroperitoneoscopic interventions [2, 5, 6].

Subsequently, it was hypothesized that
percutaneous drainage of infected pancreatic
necrosis and fluid collectors may have a positive
therapeutic effect. This recommendation was
based on clinical observations, which indicated
that there was no need for maximum removal of
all necrotic tissue for successful treatment of
patients with infected pancreatic necrosis. By
draining infected fluid collectors, the authors
proved that the clinical condition of patients can
improve after these interventions, and necrotic
tissues can be successfully treated in the
subsequent immune system of the patient. That
is, the purpose of drainage is to remove the
infected fluid, not necrosis [5, 22].

Since 2010, the world community of pancrea-
tologists has abandoned open surgical necro-
sectomy and initiated introduction of a "step-up
approach" tactics to the surgical clinic. Because
open necrosectomy led to the appearance of
massive SIRS with the further development of
organ failure and local purulent-septic compli-
cations. The use of minimally invasive techniques
in the complex treatment of acute pancreatitis,
such as percutaneous drainage, transluminal
endoscopic necrosectomy through the stomach
or duodenum, laparoscopic necrosectomy and
retroperitoneal surgical drainage is becoming more
common. Sometimes it is a primary drainage
followed by necrosectomy, if necessary, or, in the
case of acute biliary pancreatitis, during the first
surgical intervention, the abdominal cavity and the
omental bag are adequately sanitized, and during
the second, a cholecystectomy is performed. This
reflects the principles of "step-up approach"
tactics in modern pancreatology. In some clinics,
due to this tactic in the treatment of necrotic acute
pancreatitis it is possible to reduce mortality in its
infected forms to 15.4 % [22, 23].

An important component of the "step-up
approach" tactics is modern conservative treat-
ment, which allows significant limitation of the
indications for the implementation of early surgical
intervention in acute pancreatitis, and surgical
methods should be used only for absolute indica-
tions. The main principles of conservative treat-
ment of acute pancreatitis: correction of disorders
of central hemodynamics and peripheral blood
circulation, respiratory support, analgesia, decom-
pression of the gastrointestinal tract, adequate
protein and energy supply, prevention and
treatment of purulent infection, suppression of
secretory activity of the pancreas, hepato-
protection, prevention and treatment of intra-
abdominal hypertension syndrome. Non-narcotic
analgesics are usually preferred to provide adequate
analgesia. At the expressed pain syndrome,
especially in combination with intestinal paresis,
the extended epidural analgesia on ThVII-ThVIII
levels by introduction of solutions of local
anesthetics is widely used. Hemodynamic support
during intensive care in conditions of toxemic and
enzymatic shock begins with the correction of
hypovolemia and dehydration, as well as
microcirculation disorders. Central venous
pressure is maintained at 100 mm of water
column, diuresis – 40–60 ml/hour. At unstable
hemodynamics and disturbance of perfusion of
tissue at adequate liquid resuscitation use of
vasopressors is shown. Respiratory support (oxygen
therapy and artificial lung ventilation) in the
conditions of intensive care unit is justified in
respiratory failure (SaO2 <95%, PaO2 <70 mm Hg).
In order to block pancreatic secretion, somato-
statin and polyvalent serine protease inhibitor
unilastatin are used, which also reduces the
synthesis of proinflammatory cytokines by
immunocompetent cells and endothelium, reduces
the activity of leukocyte elastases and lysosomal
hydrolases, and other. Prevention and antibac-
terial therapy of infectious complications is carried
out in accordance with the international recom-
mendations of the IAP/APA for the treatment of
acute pancreatitis. Antibiotics with a broad spectrum
of action are prescribed, which are active against
most probable pathogens of pancreatic infection
and are able to penetrate into the tissue of the
pancreas, gland secretion, parapancreatic tissue
(mostly carbapenems) [1, 5, 6, 23, 24].

The main task of surgical intervention is the
timely evacuation of exudate from the abdominal
cavity during enzymatic toxemia or necrotic areas
of the gland, when they already exist, with minimal
risk to the patient's life.

SURGERY
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Puncture-drainage methods are the next stage
of the diagnostic and treatment algorithm in
patients with acute necrotic pancreatitis. In some
clinical cases, they can be considered as a direct
alternative to surgery and can be successfully
performed in 54 % of cases under ultrasonographic
or computed tomography control [25–27].

A number of authors position percutaneous
drainage interventions as a temporary preope-
rative measure or a direct alternative to surgery in
a limited group of patients. Installation of percuta-
neous drainage improves the demarcation of foci
of pancreatic necrosis and reduces surgical trauma
in the future. Drainage sizes 14–32 French are
used for drainage. The catheter should be optimally
placed in the left or right retroperitoneal space,
depending on the location of the fluid collector.
Some sources indicate that catheters of large dia-
meters (up to 28Fr) may be more effective, given
the morphological specifics of pancreatic and peri-
pancreatic necrosis, which contain a large number
of dense necrotic elements. The procedure of gra-
dually increasing the size of drainage catheters,
which allows you to evacuate necrotic tissue, is called
percutaneous necro-sectomy [2, 5, 6, 23, 25, 27].

The transluminal endoscopic techniques
occupy an important niche in the treatment of
acute necrotic pancreatitis. The endoscopic
method of treatment of peripancreatic fluid
accumulations began its history in 1975, when the
case of transgastric cyst drainage was first
described in the literature. The results of research
conducted in the early 2000s showed the first
successes of the new technique: the success of
drainage in 70–100 %. Of course, in recent
decades, the endoscopic method has undergone
a major evolution – from simple transgastric
aspiration to transluminal necrosectomy using
ultrasound monitoring and special stent systems.
According to a number of authors, transgastric
necrosectomy avoids dangerous complications
associated with transcutaneous puncture (bleeding,
perforation of hollow organs, formation of external
pancreatic fistula), and provides a more direct
approach to the foci of necrosis. The final stage
of the intervention is the placement of stents
(double-pigtail) 5–10 Fr, usually two, or a naso-
gastric catheter inserted into the cavity of the
omental bag. Sanitation of the cavity should be
carried out within 24 hours by irrigation with saline
solution with a volume of 1 liter. Evaluation of
endoscopic drainage results should be performed
within the next 72 hours. Repeated endoscopic
procedure should be performed in cases of no
clinical improvement [2, 3, 5, 6, 28].

As for videolaparoscopy, it performs both
diagnostic and therapeutic tasks. When perfor-ming
videolaparoscopy, the diagnosis of acute
pancreatitis should be confirmed and other acute
abdominal diseases should be ruled out [23, 25,
28]. Significant signs of acute pancreatitis include
edema of the mesenteric root of the colon, effusion
with high amylase activity (2–3 times the activity
of blood amylase), "vitreous edema" (serous
infiltration of fatty tissue), the presence of foci of
steatonecrosis (arising from the action of lipases
and phospholipases). In favor of severe acute
pancreatitis indicate hemorrhagic nature of the
exudate (cherry, pink, brown), common areas of
steatonecrosis, significant hemorrhagic infiltration
of retroperitoneal tissue beyond the pancreas. The
condition of the biliary system, in particular the
gallbladder (whether it is tense, able to empty, or
contains concretions) should also be assessed during
the intervention. If the gallbladder is tense, unable
to empty, the surgery must end with the unloading
of the biliary system in the form of cholecystostomy.

The analysis of the literature shows that
transabdominal necrosectomy techniques in terms
of frequency of use in clinical practice are signifi-
cantly inferior to retroperitoneoscopic. Laparoscopic
access to the pancreas is similar to that of open
surgery: through the gastrocolic ligament or
mesocolon. The ability to achieve the most complete
removal of necrotic tissue makes the method
particularly attractive [1, 2, 5, 6, 22, 23, 28, 29].

A number of publications report the success
of single-port laparoscopic necrosectomy and
laparoscopically-assisted necrosectomy (hand-
assisted) [29–36].

Video-Assisted Retroperitoneal Debridement
(VARD) is the most common minimally invasive
technique in the United States and the Nether-
lands. The undoubted advantage of the method
is the lack of contact with the abdominal cavity,
which prevents its infection. The technique was
first described by Horvath et al. in 2001. VARD
is an integral part of the step-up approach in the
treatment of acute necrotic pancreatitis. Trans-
cutaneous drainage is considered a mandatory
step prior to VARD. Drainage of the left retroperi-
toneal space is technically possible in 95 % of
cases. The essence of the technique is subcostal
access to the retroperitoneal space, the reference
point for which is the retroperitoneal drainage.
At achievement of necrotic masses the indirect
necrosectomy is carried out. In the future, using
a laparoscope by insufflation of carbon dioxide, a
direct (video-assisted) part of the operation is
performed [23, 33, 37–41].

SURGERY
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The problem of comprehensive treatment of
patients with acute pancreatitis remains relevant,
as well as the problem of adequate management
of this category of patients in the postoperative
period. It is not news for surgeons and resuscitators
that only half of the success of treatment of a
patient with acute pancreatitis depends on timely
intervention, and half still depends on adequate
treatment in the postoperative period, because this
pathology, as mentioned above, has a rather
complex cascading pathophysiological mechanisms
of development [42–48].

The application of the step-up approach in
clinical practice is closely intertwined with the
implementation of the concept of multimodal
rehabilitation of surgical patients through the
implementation of the protocols Enhanced
Recovery After Surgery (ERAS) or "fast-track
surgery". This helps to reduce the cost of treat-
ment without compromising its quality. The ERAS
concept envisages a set of measures in the peri-
and postoperative period aimed at reducing the
time of hospitalization and rehabilitation after the
intervention. Since patients with acute pancreatitis
are the category of patients who most often need
long-term (what to hide, and sometimes prolonged)
and costly inpatient treatment, attempts to
implement the concept of ERAS during their
treatment are relevant and cost-effective. The
concept of "fast-track surgery" requires coordinated

action of all medical staff, as well as full
understanding between the patient and the doctor,
who motivates and sets the patient's daily tasks.
Studies of the pathophysiological mechanisms of
any surgical intervention have shown that the key
is the failure of physiological activity of internal
organs in response to surgical stress. These
changes in the functions of internal organs are
mediated by metabolic changes caused by surgical
trauma and the activation of a number of cascade
systems. Multimodal rehabilitation with an
emphasis on preoperative patient information,
reduced response to surgery, optimized pain relief,
early mobilization and early feeding reduced the
number of complications, length of stay in the
ward, and therefore the cost of treatment [48– 50].
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