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REVIEW ARTICLE
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ABSTRACT 

Pancreatitis, considered by clinicians as one of the most demanding abdominal disorders, is a

life-threatening disease resulting in numerous complications if treated without early diagnosis

or specialized medical care. Management is based on supportive care, including rehydration,

pain control, continuous monitoring of vital signs and assessment of organ function, and on

early oral feeding. However, there are cases such as acute gallstone pancreatitis, necrotising

pancreatitis or acute fulminant (hemorrhagic) pancreatitis that require operative or surgical

intervention. As the recent years have brought more experience in the treatment of different

types and subtypes of pancreatitis, the guidelines concerning the most effective therapeutic

methods, including invasive treatment, are now changing. 

mailto:nicolzielinska@gmail.com


The aim of the research is to present surgical treatment of acute pancreatitis (AP) in the light

of changing patterns of management.
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INTRODUCTION 

The pancreas is a glandular, secondary retroperitoneal organ. It is located in the upper part of

the abdomen. Macroscopically, the pancreas can be divided into three main parts: the head,

the body and the tail [9]. Additionally, some researchers also divide the pancreatic head into

the  anterior  and  the  posterior  part  [24].  As  for  the  structure,  other  parts  that  may  be

distinguished are also the neck (isthmus) located above  the superior mesenteric artery and

vein, and the uncinate process situated in the area below them [9, 24]. The arterial blood that

supplies the pancreas comes from the branches of the celiac artery and the superior mesenteric

artery, while the venous blood flows into the hepatic portal vein [9].

Anatomical variations of the pancreas and the pancreatic ducts are rare, only occurring in

5.7%  of  cases  [8].  They  often  remain  asymptomatic  until  adulthood  and  are  detected

incidentally on computed tomography (CT), endoscopic retrograde cholangiopancreatography

(ERCP),  or  magnetic  resonance  cholangiopancreatography  (MRCP).  The  anatomical

variations of the organ include agenesis and hypoplasia of the pancreas, annular pancreas,

accessory  pancreatic  lobe,  and  ectopic  pancreas.  In  addition,  the  pancreatic  ducts  also

demonstrate a number of anatomical variations and developmental anomalies: configuration

variations such as bifid configuration with dominant main pancreatic duct (MPD), dominant

accessory  pancreatic  duct  (APD)  without  divisum,  pancreas  divisum,  absent  APD,  ansa

pancreatica, and cystic dilations of the terminal portions of the MPD and APD, as well as

course variations (descending, vertical,  sigmoid, loop-shaped and ring-shaped), duplication

anomalies  and  anomalous  pancreaticobiliary  ductal  junction  (APBU).  The  most  common

varieties of the pancreatic ducts are bifid configuration with a dominant main pancreatic duct

(60%)  and   a  descending  course  of  the  main  pancreatic  duct  (50%).  The  less  common

variations  include  an  absent  accessory  pancreatic  duct  (30%),  a  dominant  accessory

pancreatic  duct  without  divisium  (1%)  and  ansa  pancreatica  [8].  It  is  very  important  to

identify  these  anomalies  since  it  enables  specialists  to  appropriately  plan  the  course  of

endoscopic retrograde cholangiopancreatography and surgical procedures. Also, it  prevents

inadvertent damage to the pancreatic ducts. On the other hand, anatomical variability may be

a cause of recurrent pancreatitis or of gastric outlet obstruction [8].



The pancreas  is  involved in  providing and maintaining  homeostasis.  It  is  responsible  for

regulating the digestion of nutrients and blood glucose level [2, 22]. The organ consists of two

parts, i.e. the exocrine pancreas and the endocrine islets, which fulfill different functions. The

exocrine part of the pancreas secretes digestive juices, which contain inter alia enzymes that

flow into the duodenum to break down the nutrients. It also contains bicarbonate ions that

neutralize  the  low pH of  gastric  juice  [2,  22,  32].  The endocrine  islets  maintain  glucose

homeostasis by secreting insulin, glucagon, somatostatin and pancreatic pancreas, which are

produced by beta, alpha, delta and PP cells, respectively   [22].

Pancreatitis,  an inflammatory disease of the pancreas,  results  from the dysfunction of the

exocrine pancreas [28]. According to clinical data, acute pancreatitis (AP), recurrent acute

pancreatitis (RAP), and chronic pancreatitis (CP) are a disease continuum [12]. It has been

shown that 30% of patients with AP will develop CP, often with a RAP overlap in the years

between [12]. AP develops when the intracellular protective mechanisms of the pancreas that

prevent trypsinogen activation or reduce trypsin activity are exceeded [3]. The most common

initiating factors are moderate alcohol consumption and gallstones. Pancreatitis is considered

not to be caused by infectious agents [28], whereas cases of viral pancreatitis, resulting from

mumps, rubella, Epstein-Barr virus, and Hepatitis-A Virus infections, have been reported [6].

Interestingly,  there  has  been  a  case  of  a  patient  suffering  from COVID-19  who  showed

symptoms  of  acute  pancreatitis  without  other  risk  factors  [31].  Other  causes,  such  as

hypertriglyceridemia  [28],  complication  of  ERCP  [27]  or  pancreas  divisium   [28]  are

infrequent.

There are  five subtypes of AP that  can be distinguished: mild AP, moderately severe AP,

severe AP, interstitial edematous AP and necrotizing AP [17]. The 2012 revision of the Atlanta

classification and definitions based on international consensus [3], identifies two phases of

AP, i.e. early and late stage. According to this classification, severity is classified as mild,

moderate, or severe. Mild AP (interstitial edematous pancreatitis) is not associated with organ

failure, local or systemic complications, and it normally resolves in the first week. Moderate

AP is characterized by transient (less than 48 hours) organ failure,  local complications or

exacerbation  of  co-morbid  disease.  Severe  AP presents  persistent  (lasting  over  48  hours)

organ failure [2, 16].  In most cases, the course of the AP is mild. The disease can be managed

with supportive measures  involving moderate  fluid resuscitation,  analgesic  and antiemetic

treatment, as well as early oral feeding, which determine rapid improvement of the clinical

condition. On the other hand, in about 20–30% of patients [16], AP can turn into a severe

disorder  with  life-threatening  complications,  such  as  insufficiency  of  respiratory  and



cardiovascular  systems  or  kidney  failure  [12].  Additionally,  patients  with  gallstone

pancreatitis  or  necrotic  pancreatitis  require  endoscopic,  percutaneous  or  more  invasive

treatment. The aim of the research is to present operative and surgical treatment methods of

AP since management methods in some cases have changed recently [16]. 

SURGICAL AND OPERATIVE TREATMENT FOR ACUTE PANCREATITIS

Percutaneous  or  endoscopic  drainage  of  pancreatic  collections  is  indicated  if  clinical

deterioration is observed, with signs of infected necrotizing pancreatitis, or a strong suspicion.

However, in most patients, sterile necrotizing pancreatitis can be managed by a non-invasive

approach.  Interventions  for  necrotizing  pancreatitis  should  preferably  be  made  when  the

necrosis  has  become  walled  off,  usually  four  weeks  after  the  onset  of  the  disease.  It  is

recommended to perform drainage if the following symptoms occur four weeks after the onset

of  the  disease:  on-going organ failure  without  sign  of  infected  necrosis,  on-going gastric

outlet,  biliary,  or  intestinal  obstruction  due  to  a  large  walled-off  necrotic  collection,

disconnected duct syndrome, and symptomatic or growing pseudocyst. Another indication is

on-going pain and/or discomfort persisting for eight weeks following the onset of the disease

[16]. 

The first line of treatment in infected pancreatic necrosis is percutaneous drainage. It allows

surgical treatment to be postponed until  a more favorable time. In 25–60% of patients, it

might even lead to complete resolution of infection. In some cases, in disconnected pancreatic

duct  or  walled-off  necrosis,  transgastric  endoscopic  necrosectomy-  a  minimally  invasive

single-stage surgical strategy, might be considered. Although it requires more interventions, it

reduces the risk of new-onset organ failure after the operation [16]. 

The  updated  Atlanta  classification  2012   [3]  specifies  two  types  of  the  peripancreatic

collections associated with necrosis, namely acute necrotic collection (ANC) and walled-off

necrosis (WON). ANC contains a variable amount of fluid and necrotic tissue, including the

pancreatic parenchyma and/or peripancreatic tissues. This type of collection occurs in the first

four weeks. In contrast, WON manifests as a mature, encapsulated collection of pancreatic

and/or  peripancreatic  necrosis  covered  by a  well-defined,  enhanced inflammatory  wall.  It

develops within four or more weeks after the onset of AP [16]. 

Disconnected pancreatic duct syndrome (DPDS) can also occur due to a loss of the integrity

and continuity of the pancreatic duct, generally within the head or the body of the pancreas,

following  local  necrosis.  This  causes  extraductal  leakage  of  pancreatic  secretions  and

subsequent  destruction of the pancreatic  tissue surrounding the affected duct,  or chemical



pancreatic ascites if the secretions leak into the peritoneal cavity. The most common non-

iatrogenic causes of DPDS are acute or chronic necrotizing pancreatitis and trauma [1].

Where percutaneous or endoscopic procedures have not improved the patient’s condition, it is

recommended that further surgical strategies be considered [16]. The indications for surgical

interventions  concern  bowel  ischemia  or  acute  necrotizing  cholecystitis  during  acute

pancreatitis, bowel fistula extending into a peripancreatic collection, acute on-going bleeding

when  the  endovascular  approach  is  unsuccessful,  continuum in  a  step-up  approach  after

percutaneous/endoscopic procedure with the same indications, and abdominal compartment

syndrome [16]. According to a study by the Eastern Association for the Surgery of Trauma

[19],  postponing  surgical  intervention  for  at  least  four  weeks  following  the  onset  of  the

disease is associated with lower mortality. This is due to gradual separation of necrotic tissue

from vital  tissue;  this  reduces  damage to  vital  tissues  and bleeding,  and ensures  a  more

effective necrosectomy [16]. It is recommended to avoid the open-abdomen method when

other treatments can be used to alleviate or treat severe intra-abdominal hypertension in SAP.

However,  in  the  case  of  patients  with  severe  acute  pancreatitis  who are  unresponsive  to

conservative  management  of  intra-abdominal  hypertension/abdominal  compartment

syndrome, it has been found that open abdomen approach and surgical decompression are

effective in treating abdominal compartment syndrome [16].

Summary 

Appropriate and accurate primary intervention using percutaneous techniques, namely sinus

tract  endoscopy  and  percutaneous  necrosectomy,  reducing  the  risk  of  exacerbation  by

avoiding numerous surgical  explorations.  Moreover  it  has been suggested that  minimally-

invasive  surgical  techniques,  used  in  the  management  of  secondary  infection  in  AP,

consistently offer advantages over equivalent open surgery, such as lower activation of the

inflammatory response and reduced incidence of local sepsis [25].

Despite this, while accumulations may be removed during secondary surgical exploration, in

many cases, only a small amount of necrotic tissue is evacuated. Additionally, it often happens

that percutaneous techniques do not provide adequate or complete removal of necrotic tissues,

which is unfavorable in the long term [25].

MANAGEMENT OF ACUTE GALLSTONE PANCREATITIS

Surgical  treatment  of  acute  pancreatitis  involves  cholecystectomy  with  operative

cholangiography [7, 26, 29]. According to the guidelines of the International Association of



Pancreatology  (IAP),  this  procedure  is  performed  to  prevent  the  recurrence  of  gallstone-

associated acute pancreatitis [26]. Surgical treatment is not used in most patients with acute

pancreatitis, whereas many of them eventually undergo cholecystectomy [30].

According to the IAP recommendations, mild AP is not an indication for pancreatic surgery;

however, cholecystectomy is recommended in mild gallstone-associated AP, preferably during

the  same  hospitalization,  after  the  patient  has  returned  to  a  relatively  stable  condition.

Furthermore,  the  guidelines  indicate  that  in  severe  gallstone-associated  acute  pancreatitis,

cholecystectomy  should  be  postponed  until  the  inflammatory  response  has  sufficiently

resolved  and  clinical  improvement  can  be  observed  in  patients  [26].  Another  reason  for

deferring cholecystectomy in acute gallstone pancreatitis is peripancreatic fluid collections.

The  treatment  should  be  performed  when  fluid  collections  resolve  or  stabilize  [16].

Occasionally, acute pancreatitis is diagnosed accidentally during an emergency laparotomy

performed due to suspected peritonitis. However, since imaging methods such as computed

tomography  have  been  used  increasingly  frequently,  unnecessary  laparotomy  is  not

performed, and a CT scan ensures preoperative diagnosis. If possible, gallstones localized in

the common bile duct (CBD) should be removed, and an external tube drainage of the CBD

should  be  instituted  [30].  In  patients  who  are  ineligible  for  surgery,  endoscopic

sphincterotomy is an alternative to cholecystectomy aimed at reducing the risk of gallstone-

associated acute pancreatitis recurrence [26].

ERCP

Routine ERCP is not recommended to manage acute gallstone pancreatitis [16]. In addition,

ERCP  is  not  indicated  by  predicted  severe  acute  gallstone  pancreatitis  without  CBD

obstruction or cholangitis at this stage [16]. However, therapeutic ERCP should be performed

urgently in patients with acute pancreatitis, with confirmed or suspected gallstones, or who

fulfil the criteria for current or predicted acute pancreatitis, or who present jaundice, CBD

dilatation, or cholangitis [30]. 

These recommendations are based on studies by Fan et al. [10] and Neoptolemos et al. [20]

comparing  endoscopic  sphincterotomy  with  conventional  treatment  of  acute  gallstone

pancreatitis.  They report  a reduced incidence of complications,  such as biliary sepsis, and

hospital mortality associated with emergency ERCP. According to the guidelines, the above

procedure should preferably be performed within the first 72 hours following the onset of

pain.



Regardless  of  the  presence  or  absence  of  gallstones  in  the  bile  duct,  endoscopic

sphincterotomy  is  required  in  all  patients  undergoing  early  ERCP for  severe  gall  stone

pancreatitis. The procedure involves creating a small incision in the major duodenal papilla to

open  the  pancreatic-biliary  tract,  and  consequently  removing  gallstones  or  improving  the

drainage.  If  a  patient  has symptoms of cholangitis,  an endoscopic sphincterotomy can be

performed, or stenting of narrowed or obstructed bile ducts, to improve duct drainage. Further

management  of  biliary  pancreatitis  consists  of  either  providing  the  patient  with  ultimate

treatment  for  cholelithiasis  during  the  same hospitalization  or  a  definitive  treatment  plan

within two weeks [30].

Cholecystectomy 

The definitive treatment of gallstones includes laparoscopic or open cholecystectomy with

operative  cholangiography.  The  procedure  is  not  performed  in  patients  with  serious  risk

factors  for  surgical  treatment.  Additionally,  in  patients  with  severe  AP,  who present  lung

injury and systemic  disturbance,  cholecystectomy should be postponed until  resolution of

symptoms, whereas, in the case of unfit patients, endoscopic sphincterotomy is a sufficient

therapy.  A delay  in  treatment  puts  the  patient  at  risk  of  potentially  fatal  RAP.  Definitive

treatment  should  be  provided  in  individuals  with  gallstones  following  an  attack  of  mild

pancreatitis,  in  order  to  prevent  the  recurrence  of  pancreatitis  and  subsequent  acute

pancreatitis,  which  might  be  severe  and  life-threatening  [30].  Additionally,  ERCP  and

sphincterotomy  performed  during  the  index  admission,  minimize  the  risk  for  recurrent

pancreatitis; nevertheless, same-admission cholecystectomy is still recommended to counter

the increased risk of complications affecting the biliary tract [16].

MANAGEMENT OF PANCREATIC NECROSIS

It is only recommended to perform early surgery within 14 days following the disease onset if

specific indications occur in patients with necrotizing pancreatitis. The decision to undertake

interventional treatment in the course of pancreatic necrosis depends on the clinical picture,

i.e.  symptoms of sepsis,  and the visualization of pancreatic and peripancreatic necrosis  in

computed  tomography.  Presence of  gas  in  pancreatic  collections  or  fine  needle aspiration

(FNA) is  used for  diagnosing infection  in  necrotizing  pancreatitis.  To obtain  material  for

culture,  image-guided  fine-needle  aspiration  is  recommended  in  patients  with  persistent

symptoms  of  acute  pancreatitis,  and  necrosis  affecting  more  than  30% of  the  pancreatic

volume, and those with smaller areas of necrosis and clinical suspicion of sepsis; this should



be  performed  7–14  days  following  the  disease  onset  [30].  Aspiration  of  material  for

bacteriological  examination  allows  sterile  material  to  be  distinguished  from  infected

pancreatic necrosis in patients with septic syndrome, and for consecutive implementation of

proper treatment. Approximately 20–40% of patients with severe acute pancreatitis develop

infection of pancreatic and peripancreatic necrosis, which is related with a worsening of organ

dysfunction [16].

FNA is characterized by good safety, and high sensitivity and specificity in terms of

infection  detection,  and  few complications  [4,  13,  19].  According  to  the  IAP guidelines,

computed tomography-proven necrotizing pancreatitis  is  associated with reduced infection

rates owing to the use of prophylactic broad-spectrum antibiotics, with no improvement in

survival [26].  In patients suffering from infected pancreatic necrosis with clinical signs and

symptoms of sepsis, intervention based on surgical necrosectomy or radiological drainage is

required to provide thorough and complete debridement of all  cavities containing necrotic

material  [7,  26,  29,  30].  According to  standard surgical  practice,  necrosectomy should be

performed  in  all  patients  with  infected  necrosis.  However,  this  has  been  questioned  by

retrospective  studies  which  indicate  good  outcome  in  patients  treated  with  percutaneous

drains [30].

Pancreatic abscess

One of the infectious complications of acute pancreatitis are pancreatic abscesses which most

often arise  from progressive liquefaction of necrotic  pancreatic  and peripancreatic  tissues.

However, some abscesses develop from infection of the parapancreatic fluid or collections

located in the peritoneal cavity. They may also appear after surgical debridement and drainage

of  necrotic  material  from the  pancreas  [18].  Abscesses,  which  frequently  turn  out  to  be

lobulated abscesses, often contain incompletely softened and liquefied necrotic tissue, which

may affect  the  choice  of  surgical  technique  and the  effectiveness  of  the  procedure  itself.

Pancreatic  abscesses  are  diagnosed  based  on  images  of  accumulations,  obtained  with

ultrasonographic  or  tomographic  techniques,  and  swinging  pyrexia.  Pancreatic  abscesses

require surgery. As soon as the diagnosis is made, surgical drainage is immediately indicated.

Indeed, debridement, necrosectomy and closed drainage yield very good results [14].

One  study comparing  interventional  and  surgical  treatment  of  pancreatic  abscesses  found

percutaneous catheter drainage of abscesses to be effective in some cases, such as achieving

initial  stabilization  in  patients  with  sepsis,  drainage  of  newly  developed  abscesses  after

surgical  intervention  (especially  in  the  case  of  difficult  access  to  reoperation),  abscesses



distant  from  the  pancreas  and  selected  unilocular  accumulations  (after  an  appropriate

intermission after necrotizing pancreatitis, in order to allow sufficient liquefaction) [18]. 

Freeny et. al. [11] conclude that percutaneous catheter drainage is safe and efficient in

the  case  of  the  initial  therapy  of  infected  acute  necrotizing  pancreatitis.  These  findings

demonstrate  that  percutaneous  drainage  with  broad  opening  is  an  effective  and  adequate

treatment  for  infected  pancreatic  necrosis.  Nevertheless,  many  surgeons  question  the

possibility  of  solid  necrotic  tissue  evacuation  along  drain  of  any  size;  however,  this  is

definitely  possible  after  softening and liquefaction  of  necrotic  tissue,  as  in  the  case  of  a

pancreatic abscess [30].

Debridement of necrotic tissue 

An  accurate  debridement  of  necrotic  tissue  is   necessary  in  the  course  of  any  surgical

intervention. Therefore, the abdomen may be packed and left open, closed over drains, or

closed over drains and the pancreatic cavity should be irrigated. There have been no studies

providing  that  one  of  the  above-mentioned  techniques  is  more  effective  than  the  other.

Actually,  based on clear  evidence,  it  is  suggested  that  there is  a  similarity  in  the overall

mortality rate when the above techniques are used, whereas the postoperative mortality rate is

affected by operation selection criteria.  A prospective study by [25] found that  lesser sac

drainage, with or without lavage influenced several early predictors and outcomes in patients

with severe acute necrotizing pancreatitis.  Based on seven prognostic indicators,  viz. base

excess,  CRP,  blood  glucose,  hematocrit,  immunoreactive  phospholipase  A2 concentration,

serum creatinine and white blood cells, lavage showed no predominance over drainage in the

first four days after surgery. Moreover, the study did not indicate that lavage had any positive

effect on mortality or on septic complications in the course of acute necrotizing pancreatitis.

Moreover,  patients  treated  with  closed  drainage  and  irrigation  experienced  more

complications than patients managed with closed drainage only. 

The surgical technique should be selected based on clinical experience and local knowledge

[30]. Infection occurs in 8–12% of cases of acute pancreatitis, and in up to 70% of cases of

necrotic pancreatitis. Additionally, the occurrence of infection increases mortality in the case

of surgical intervention being delayed [5]. A new technique for the surgical debridement of

infected necrosis, by reaching the cavity along the path of a percutaneously inserted drain, has

the potential to debride necrotic tissue with insignificant systemic disturbance. After reaching

the cavity with the drain, an operating necroscope is used to debride the cavity thoroughly and

fragmentarily.



In order to achieve complete debridement, several sessions may be required. The cavity is

constantly  irrigated  after  the  surgery  [30].  Until  the  1970s,  open surgical  debridement  of

necrotic  tissue  and  simple  postoperative  drainage  represented  the  standard  treatment  of

infection in acute pancreatitis and acute necrotizing pancreatitis. However, the mortality rate

was high, mainly due to recurrent sepsis that required reoperation.

The  open  surgical  debridement  technique  applied  for  the  last  20  years  includes  open

laparostomies,  'second-look'  procedures,  necrosectomy  with  simple  drainage,  and

necrosectomy with postoperative lavage with packing. Thanks to the development of surgical

techniques such as open packing and the usage of prolonged postoperative lavage, the death

rate for surgical interventions in acute pancreatitis has decreased. However, the death rate for

these techniques in infected necrotic acute pancreatitis might exceed 60% [25].

Carter et al. [5] examine the use of minimally-invasive techniques for the debridement of

necrotic tissues, and the procedure used for continuous postoperative lavage of the abscess

cavity. The study included patients with infected necrosis secondary to acute pancreatitis. In

some of the individuals with secondary sepsis, sinus tract endoscopy was provided along a

drainage tract following open necrosectomy. The rest of the patients diagnosed with sepsis

underwent primary debridement during percutaneous necrosectomy. In patients who develop a

secondary  infection  in  severe  AP,  multiple  surgical  interventions  were  required  in

approximately 25–35% of cases.

Each surgical procedure carries a risk of clinical aggravation, which may eventually lead to

the death of the patient before improvement occurs; as such, it is important to minimize the

negative impact of subsequent operations. Therefore, appropriate primary surgery involving

thorough debridement and creation of a fluid-filled cavity in the retroperitoneum should be

performed with the use of lavage.

Sterile necrotizing pancreatitis 

The  treatment  of  sterile  necrotizing  pancreatitis,  i.e.  negative  fine-needle  aspiration  for

bacteriology, consists of conservative treatment,  with interventional procedures in selected

cases [26]. Dervenis et al. [7] report that surgical debridement is often necessary in infected

pancreatic necrosis, but less often needed in the case of sterile necrosis. Surgical treatment

and other  forms of  interventional  management  should  be performed using  a  method that

prevents  adjacent  tissues  and  organs  from  injury,  that  is  based  on  the  organ-preserving

approach. It includes debridement or necrosectomy, and postoperative management that aims

to  maximize  the  postoperative  evacuation  of  retroperitoneal  exudate  and  debris  [26].



However, the type of surgical technique used during necrosectomy, as well as the consecutive

postoperative treatment, depend on the competence of the attending physician and available

means [16].

RESECTION IN PANCREATITIS 

Most  published  papers  indicating  pancreatic  resection  as  a  surgical  method  of  treating

pancreatitis  concern  recurrent  acute  pancreatitis  and  chronic  pancreatitis.  The  associated

recurrent  and  chronic  inflammation  lead  to  progressive  and  irreversible  damage  of  the

pancreas,  which consequently loses  its  exocrine and endocrine functions.  Removal  of  the

inactive  injured  pancreatic  tissue  is  then  justified.  In  acute  pancreatitis,  the  inflammatory

process leads to life-threatening complications such as peritonitis, sepsis and intra-abdominal

hemorrhage. Acute necrotizing pancreatitis can become infected, also leading to dangerous

septic complications. However, as progressive inflammation within the pancreas significantly

limits pancreatic function, resection is performed only in certain severe cases, such as acute

fulminant pancreatitis. In this case, the inflammation is a source of toxic agents that cause

distant  organ  complications.  Other  intervention  techniques  that  can  be  used  in  the

management  of  AP  include  cholecystectomy  and  ERCP in  the  case  of  acute  gallstone

pancreatitis, or surgical necrosectomy or radiological drainage of necrotic tissue in the case of

necrotic pancreatitis [15, 23].

An  extraordinarily  serious  disease  is  acute  fulminant  (hemorrhagic)  pancreatitis,  with  a

mortality  rate  exceeding 80% when conventional  supportive treatment  is  administered.  In

such  cases,  various  more  aggressive  therapeutic  approaches  are  recommended,  such  as

lavation of the peritoneal cavity and ablative surgery of the diseased pancreas. The above-

mentioned techniques are useful since the injured pancreas releases toxins, such as histamine-

releasing  agent,  phospholipase  A,  or  vasoactive  kinins,  into  the  peritoneal  cavity  and

circulation. These, in turn, unfavorably affect the organ systems, leading to complications of

the remote organs and ultimately to the death of the patient. Subtotal pancreatectomy, i.e.

distal pancreatic resection that includes the neck/body and tail of the pancreas, is justified in

the active phase of the disease: during this period, relatively normal pancreatic tissue may

release toxic substances when inflamed, and may be more harmful than devitalized tissue.

However,  it  has been suggested that peritoneal lavation may wash out toxins,  which may

alleviate  remote  organ  complications  associated  with  this  disease,  as  well  as  decrease

mortality.  Previous  studies  have  compared  non-operative  peritoneal  lavage  with  early



pancreatic resection to determine their effectiveness in the early treatment of acute fulminant

pancreatitis [15, 23].

Kivilaakso et al. [15] suggested that pancreatic resection is more effective in treating

acute fulminant pancreatitis than peritoneal lavation: patients who underwent pancreatectomy

showed a significantly lower mortality rate. However, the difference was not significant due

to the relatively small  size of the study group. The most  common cause of death among

patients was the incidence of septic complications with multiple organ failure. Other causes of

death were complications affecting the airways, followed by respiratory failure and cardiac

arrest, failure of the respiratory, renal, cardiovascular and other vital organ systems due to a

prolonged and complicated course of disease [15].

Another  advantage  of  resection  of  the  pancreas  is  the  lower  incidence  of  complications.

However, the incidence of septic complications, i.e., sepsis and/or intra-abdominal abscesses,

did  not  differ  between  patients  treated  with  pancreatectomy  and  those  managed  with

peritoneal  lavation.  Nevertheless,  the  lavation  group  demonstrated  a  higher  incidence  of

pulmonary and renal complications, with slightly higher severity.  Additionally,  reoperation

was  found  to  be  required  more  frequently  among  the  subjects  managed  with  peritoneal

lavation [15].

The two groups demonstrated similar lengths of hospitalization. Interestingly, the study shows

that patients who undergo pancreatic resection may develop diabetes, which is usually mild

and easy to treat: most patients only require oral medications and a proper diet. The post-

peritoneal  lavage  patients  did  not  develop  diabetes.  In  general,  the  study  proves  the

superiority  of  pancreatic  resection  over  peritoneal  lavation.  However,  the  procedure  of

pancreatic resection is more demanding due to longer operation time, greater blood loss, and

requires a trained team of surgeons [15].

Additionally, the benefits of this procedure, such as a greater survival and reduced risk

of complications, are achieved at the cost of a higher incidence of postoperative diabetes [15].

On  the  other  hand,  Schroder  et  al.  [25]  indicate  that  the  use  of  intensive  conservative

treatment  in  initial  therapy,  even  in  the  most  severe  AP  cases,  is  justified.  Early

pancreatectomy did not eliminate the development of necrosis, neither in the remaining part

of the pancreas after resection, nor in the peripancreatic area. Moreover, pancreatic resection

significantly  extended  treatment  time  in  the  intensive  care  unit  (25.9  days)  compared  to

peritoneal lavage (16.2 days) and hospitalization time (56.1 days in the resection group and

44.3 days in the lavage group). Serious complications occurred with the same frequency in



both groups of the patients. Furthermore, the mortality rate was higher in the resection group.

The cause of death in all the patients was multiple organ failure. 

In conclusion, considering the contradictory results of the studies presented above, the choice

of intervention technique in the course of acute fulminant pancreatitis should be made based

on the knowledge and experience of the clinician.

CONCLUSIONS

It is important for the clinician to be aware of the anatomical variants of the pancreas to

ensure appropriate planning of surgical procedures, and to prevent inadvertent damage to the

pancreatic  ducts.  In  addition,  these  variations  may  increase  the  chance  of  recurrent

pancreatitis  or gastric  outlet  obstruction.  The use of  appropriate and accurately-performed

non-invasive interventions using percutaneous or endoscopic techniques can avoid numerous

surgical explorations, thus reducing the risk of exacerbation. Moreover, minimally-invasive

surgical techniques, used in management of secondary infection in AP, consistently present

advantages over open surgery, such as slighter activation of the inflammatory response and

reduced  incidence  of  local  sepsis.  Nevertheless,  these  operating  techniques  also  have

disadvantages, such as inadequate or incomplete evacuation of necrotic tissue. In patients with

sterile necrosis, it is recommended to avoid surgeries, adopt a more conservative approach to

infected  necrosis  with  delayed  endoscopic  or  surgical  interventions,  and  manage  acute

gallstone  pancreatitis  by  preventive  cholecystectomy.  Most  importantly,  the  method  of

surgical or operative treatment should be adapted to the clinical condition.
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