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Acute pancreatitis may range from mild self-
limiting forms to the more severe forms 
which are affected by high morbidity and 
mortality [1, 2, 3]. Severe acute pancreatitis 
(SAP) accounts for 15-30% of all episodes of 
acute pancreatitis and presents many 
therapeutic challenges [4, 5, 6]. One 
important controversial issue concerns the 
indication and the timing for surgery in these 
patients. To simplify the question, we have to 
consider two possible scenarios of SAP: the 
occurrence of infected pancreatic necrosis, 
and sterile pancreatic necrosis. 
The infection of pancreatic necrosis is 
associated with a more severe prognosis; 
immediate surgery (debridement with 
multiple lavage-drainage techniques) is 
currently recommended to counteract this 
important complication [1, 7, 8]. Many 
international guidelines agree with this 
indication, but, over the last ten years, some 
controversy has arisen regarding this topic, 
especially concerning the timing of the 
surgical approach. Some reports have shown 
that early surgical intervention for pancreatic 
necrosis could result in a worse prognosis in 
comparison with patients who underwent 
surgery at a later phase of the disease [9, 10]. 
Within the subgroup of patients with 
documented infection of necrosis, a decrease 
in complications and mortality seems to be 
related to delaying surgery as long as possible 
[11, 12, 13]. In addition, some reports 
surprisingly showed the efficacy of non-
surgical management for infected pancreatic 

necrosis [14, 15, 16, 17, 18, 19]. Therefore, 
intensive non-surgical treatment should be 
considered as an initial, effective treatment 
modality for patients with SAP and infected 
necrosis with the aim of delaying (or 
avoiding in selected cases) surgery in this 
critically ill group of patients [20]. Certainly, 
in this situation, we need additional 
parameters in order to help optimize and 
standardize our behavior in clinical practice. 
The second controversial setting regards the 
best treatment option for patients with SAP 
and sterile necrosis. Independently from what 
has been suggested by the international 
guidelines, wide disagreement exists in 
clinical practice and the most relevant burden 
is linked to the clinicians’ expertise or to the 
attitude of the individual working-care group. 
Patients with sterile pancreatic necrosis 
should be managed conservatively with 
surgery which is usually only required when 
a large necrotic collection is causing 
persistent unremitting symptoms [4, 5, 6]. 
However, many questions arise from this 
simplification: i) how long should it take to 
define a “persistent severe”  attack of SAP?; 
ii) how large should the necrotic sterile 
collection be to be defined as requiring 
surgery?; iii) how long should the time be to 
define the condition of “failure to improve” 
in conservative treatment?. Therefore, for this 
situation, we surely also need other new 
parameters aimed at guiding in our decisions 
in clinical practice a more standardized way. 
Computed tomography/magnetic resonance 
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features, severity indexes based upon 
different multiple criteria, and laboratory data 
(C-reactive protein, interleukins, trypsinogen 
activation-peptide concentration and other 
more sophisticated analytes) do not add 
anything definitive to this context. 
Recently, some interesting articles stressed 
the clinical relevance of intra-abdominal 
hypertension in patients with SAP [21, 22, 23, 
24, 25]. Intra-abdominal hypertension (IAH) 
is defined as intra-abdominal pressure greater 
than 15 mmHg [26] which may occurs in 
different conditions (Table 1). IAH impairs 
organ perfusion and leads to organ 
dysfunction. The combination of IAH with 
organ failure characterizes the abdominal 
compartment syndrome (ACS) which has 
most extensively been described in patients 
who underwent emergency abdominal surgery 
or experienced after abdominal trauma [27, 
28]. The adverse effects on organ function 
generally consist of a decrease in cardiac 
output with hemodynamic instability 
necessitating inotropic support, oliguria with 
renal dysfunction, hypoxia, hypercapnia and 
acidosis [29]. These features usually appear in 
patients with intra-abdominal pressure greater 
than 20-25 mmHg (IAH grade III-IV, Table 
2). Patients suffering from SAP may develop 
IAH for several reasons. Pancreatic and 
retroperitoneal inflammations are the most 
obvious causes in the early course of the 
disease. Furthermore, a paralytic ileus and 
peripancreatic fluid collections with third-
space loss can also increase IAH. All the 
same, aggressive fluid resuscitation resulting 
in generalized and visceral edema can 
increase the intra-abdominal volume. Some 

recent studies suggest that IAH is a frequent 
finding in SAP patients. Pupelis et al. [22] 
found a relationship between elevated intra-
abdominal pressure (IAP above 25 mmHg) 
and persistent subsequent organ dysfunction. 
Tao et al. [23] described a high incidence of 
IAH in patients with early SAP, but the lack 
of a standardized definition of IAH and 
methodological issues make interpretation of 
these data difficult. De Waele et al. [24] 
showed a 51% frequency of IAH in a group 
of 44 patients with SAP. Analysis of this 
study revealed that APACHE II and Ranson 
scores, incidence of organ dysfunction, ICU 
and total hospital stay were significantly 
higher in patients with IAH in comparison to 
those who presented normal intra-abdominal 
pressure; mortality was also higher but did 
not reach statistical significance. Very 
recently, Al-Barhani et al. [25] reported an 
incidence of 61% of IAH and 56% of ACS in 
a selected well-studied and monitored group 

Table 1. Common causes of increased intra-abdominal 
pressure. 
Abdominal trauma 
Use of abdominal packs 
Post-resuscitation visceral edema 
Pelvic or retroperitoneal bleeding 
Intraperitoneal bleeding 
Tense ascites 
Liver transplantation 
Postoperative intra-abdominal hemorrhage 
Ileus 
Intestinal obstruction 
Ruptured abdominal aortic aneurysm 
Laparoscopy with pneumoperitoneum 
Ruptured abdominal aortic aneurysm 
Acute pancreatitis 

Table 2. Grading system, main clinical features and recommendation for intra-abdominal hypertension and abdominal 
compartment syndrome (ACS) [27, 29]. 

Grade Bladder pressure
(cmH2O) 

Clinical signs Recommendation 

I 10-15 No signs of ACS Maintain adequate intravascular volume 

II 16-20 May be associated with oliguria and/or 
raised peak airway pressure 

Maintain adequate intravascular volume and 
closely monitor 

III 20-24 Anuria, raised peak airway pressure and/or 
decreased cardiac output 

Consider decompression 

IV ≥25 Anuria, raised peak airway pressure and/or 
decreased cardiac output 

Perform surgical decompression 



JOP. J Pancreas (Online) 2008; 9(2):240-243. 

JOP. Journal of the Pancreas - http://www.joplink.net - Vol. 9, No. 2 - March 2008. [ISSN 1590-8577] 242

of SAP patients. The authors observed that 
patients who developed IAH/ACS had a 
significantly higher organ failure score and 
greater mortality as compared to those who 
did not. Percutaneous drainage of fluid 
collections and decompressive laparotomy 
with or without laparotomy in patients who 
fail to respond to percutaneous decompression 
represent the therapeutic options [28, 30]. 
Considering all the above-mentioned data, we 
can speculate that a rational indication for 
surgery in SAP should also be evaluated from 
a “manometric” point of view. In other words, 
patients with SAP, especially those with 
extensive sterile necrosis and/or fluid 
collections and tense abdomen, should be 
evaluated for the occurrence of IAH/ACS. 
Careful monitoring is necessary as, in most 
cases, the development of IAH grade III-IV 
requires a decompressive procedure. 
 
 
Keywords Compartment Syndromes; 
Infection; Pancreatitis, Acute Necrotizing; 
Surgical Procedures, Operative 
 
Abbreviations ACS: abdominal compartment 
syndrome; IAH: intra-abdominal hyper-
tension; SAP: severe acute pancreatitis 
 
Conflict of interest The authors have no 
potential conflicts of interest 
 
Correspondence 
Generoso Uomo 
Department of Internal Medicine 
Cardarelli Hospital 
Via Cardarelli, 9 
80131 Napoli 
Italy 
Phone: +39-081.747.2101 
Fax: +39-081.747.2117 
E-mail: generoso.uomo@ospedalecardarelli.it 
 
Document URL: http://www.joplink.net/prev/200803/news.html 
 
 
References 

1. Baron TH, Morgan DE. Acute necrotizing 
pancreatitis. N Engl J Med 1999; 340:1412-7. [PMID 
10228193] 

2. Whitcomb DC. Clinical practice. Acute 
pancreatitis. N Engl J Med 2006; 354:2142-50. [PMID 
16707751] 

3. Uomo G, Pezzilli R, Gabbrielli A, Castoldi L, 
Zerbi A, Frulloni L, et al. Diagnostic assessment and 
outcome of acute pancreatitis in Italy: results of a 
prospective muticentre study. ProInf-AISP: progetto 
informatizzato pancreatite acuta, Associazione Italiana 
Studio Pancreas, phase II. Dig Liv Dis 2007; 39:829-
37. [PMID 17625994] 

4. Forsmark CE, Baillie J. AGA Institute technical 
review on acute pancreatitis. Gastroenterology 2007; 
132:2022-44. [PMID 17484894] 

5. Pandol SJ, Saluja AK, Imrie CW, Banks PA. 
Acute pancreatitis: bench to the bedside. 
Gastroenterology 2007; 132:1127-51. [PMID 
17383433] 

6. Frossard JL, Steer ML, Pastor CM. Acute 
pancreatitis. Lancet 2008; 371:143-151. [PMID 
18191686] 

7. Beger HG, Rau B, Isenmann R. Natural history of 
necrotizing pancreatitis. Pancreatology 2003; 3:93-
101. [PMID 12774801] 

8. Freeman M, Banks PA, Practice Parameters 
Committee of the American College of 
Gastroenterology. Guidelines in the management of 
acute pancreatitis. Am J Gastroenterol 2006; 
101:2379-400. [PMID 17032204] 

9. Götzinger P, Wamser P, Exner R, Schwanzer E, 
Jakesz R, Függer R, Sautner T. Surgical treatment of 
severe acute pancreatitis: timing of operation is crucial 
for survival. Surg Infect (Larchmt) 2003; 4:205-11. 
[PMID 12906721] 

10. Hungness ES, Robb BW, Seeskin C, Hasselgren 
PO, Luchette FA. Early debridement for necrotizing 
pancreatitis: is it worthwhile? J Am Coll Surg 2002; 
194:740-44. [PMID 12081064] 

11. Büchler MW, Gloor B, Müller CA, Friess H, 
Seiler CA, Uhl W. Acute necrotizing pancreatitis: 
treatment strategy according to the status of infection. 
Ann  Surg 2000; 232:619-26. [PMID 11066131] 

12. Carter R. Management of infected necrosis 
secondary to acute pancreatitis: a balanced role for 
minimal access techniques. Pancreatology 2003; 
3:133-138. [PMID 12774803] 

13. Connor S, Raraty MG, Neoptolemos JP, Layer P, 
Rünzi M, Steinberg WM, et al. Does infected 
pancreatic necrosis require immediate or emergency 
debridement? Pancreas 2006; 33:128-134. [PMID 
16868477] 

14. Dubner H, Steinberg W, Hill M, Bassi C, 
Chardavoyne R, Bank S. Infected pancreatic necrosis 
and peripancreatic fluid collections: serendipitous 
response to antibiotics and medical therapy in three 
patients. Pancreas 1996; 12:298-302. [PMID 8830338] 



JOP. J Pancreas (Online) 2008; 9(2):240-243. 

JOP. Journal of the Pancreas - http://www.joplink.net - Vol. 9, No. 2 - March 2008. [ISSN 1590-8577] 243

15. Adler DG, Chari ST, Dahl TJ, Farnell MB, 
Pearson RK. Conservative management of infected 
necrosis complicating severe acute pancreatitis. Am J 
Gastroenterol 2003; 98:98-103. [PMID 12526943] 

16. Ramesh H, Prakash K, Lekha V, Jacob G, 
Venugopal A. Are some cases of infected pancreatic 
necrosis treatable without intervention? Dig Surg 2003; 
20:296-9. [PMID 12789025] 

17. Runzi M, Niebel W, Goebell H, Gerken G, Layer 
P. Severe acute pancreatitis: nonsurgical treatment of 
infected necroses. Pancreas 2005; 30:195-9. [PMID 
15782093] 

18. Uomo G. Antibiotic treatment in acute 
pancreatitis. Rocz Akad Med Bialymst 2005; 50:116-
121. [PMID 16358949] 

19. Lee JK, Kwak KK, Park JK, Yoon WJ, Lee SH, 
Ryu JK, et al. The efficacy of nonsurgical treatment of 
infected pancreatic necrosis. Pancreas 2007; 34:399-
404. [PMID 17446837] 

20. Uomo G. Nonsurgical treatment of infected 
pancreatic necrosis: a falling mith or a still impassable 
frontier?  JOP. J Pancreas (Online) 2007; 8:468-70. 
[PMID 17625302] 

21. Gecelter G, Fahoum B, Gardezi S, Schein M. 
Abdominal compartment syndrome in severe acute 
pancreatitis: an indication for a decompressing 
laparotomy? Dig Surg 2002; 19:402-4. [PMID 
12435913] 

22. Pupelis G, Austrums E, Snippe K, Berzins M. 
Clinical significance of increased intraabdominal 
pressure in severe acute pancreatitis. Acta Chir Belg 
2002; 102:71-74. [PMID 12051093] 

23. Tao HQ, Zhang JX, Zou SC. Clinical 
characteristics and management of patients with early 
acute severe pancreatitis: experience from a medical 
centre in China. World J Gastroenterol 2004; 10:919-
21. [PMID 15040047] 

24. De Waele JJ, Hoste E, Blot SI, Decruyenaere J, 
Colardyn F. Intra-abdominal hypertension in patients 
with severe acute pancreatitis. Crit Care 2005; 9:452-7. 
[PMID 16137360] 

25. Al-Bahrani AZ, Abid GH, Holt A, McCloy RF, 
Benson J, Eddleston J, Ammori BJ. Clinical relevance 
of intra-abdominal hypertension in patients with severe 
acute pancreatitis. Pancreas 2008; 36:39-43. [PMID 
18192879] 

26. Malbrain M. Abdominal pressure in the critically 
ill: measurement and clinical relevance. Intens Care 
Med 1999; 25:1453-8. [PMID 10702030] 

27. Burch JM, Moore EE, Moore FA, Fraciose R. The 
abdominal compartment syndrome. Surg Clin North 
Am 1996; 76:833-42. [PMID 8782476] 

28. Meldrum DR, Moore FA, Moore EE, Franciose 
RJ, Sauaia A, Burch JM. Prospective characterization 
and selective management of the abdominal 
compartment syndrome. Am J Surg 1997; 174:667-72. 
[PMID 9409594] 

29. Hunter JD, Damani Z. Intra-abdominal 
hypertension and abdominal compartment syndrome. 
Anaesthesia 2004; 59:899-907. [PMID 15310355] 

30. Reckard  JM, Chung MM, Varma MK, Zagorski 
SM. Management of intraabdominal hypertension by 
percutaneous catheter drainage. J Vasc Interv Radiol 
2005; 16:1019-21. [PMID 16002511] 

 

 
 


