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«…As doctor and surgeons our mission is to treat patients 
to the best of our knowledge and expertise. The 
exponential knowledge eruption and the nearly daily 
skill-related technology advances in minimal invasive 
surgery make it more than ever mandatory that we, 
surgeons and doctors, humbly examine, analyze and 
objectively audit our own practice…we have to recognise 
and discard our acquired biases, and base our diagnostic 
procedures and surgical  therapy on “hard” evidence…» 

 Fingerhut A. Do we need consensus conferences?  
Surg Endosc 2002; 16:1149-1450 
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…Updating clinical practice guidelines (CPGs) is a crucial process for 
maintaining the validity of Recommendations….Guidance for 
updating CPGs is poorly described in methodological handbooks. This 
guidance should be more rigorous and explicit. This could lead to a 
more optimal updating process, and, ultimately to valid trustworthy 
guidelines… 
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Education and debate 
____________________________________________________________________________ 

When should clinical guidelines be updated? 
Paul Shekelle, Martin P Eccles, Jeremy M Grimshaw, Steven H Wolf 

 
 
 
 
 
 
 

                                                                                                                         VOLUME 323   21 JULY 2001    
                                                                                                                         bmj.com 
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SOCIETIES COORDINATORS PANELISTS 

Selection of Topic 

Selection of Panel 

Key Questions 

Evidence search Clinical answers 

Consensus 

Draft version 

Revision of text 

Publication 

Methodology 
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On Pubmed: 
 

Limits Activated: Humans, Clinical Trial, Meta-Analysis, 
Practice Guideline, Randomized Controlled Trial, Review, 

English, All Adult: 19+ years, published in the last 5 

years.  

Search details: [(("laparoscopy"[MeSH Terms] OR 
"laparoscopic"[All Fields]) AND ("condition-specific key 

word"[MeSH Terms] OR "condition-specific key word"[All 

Fields])) AND ("humans"[MeSH Terms] AND (Clinical 

Trial[ptyp] OR Meta-Analysis[ptyp] OR Practice 

Guideline[ptyp] OR Randomized Controlled Trial[ptyp] OR 

Review[ptyp]) AND English[lang] AND "adult"[MeSH Terms] 

AND “1995/1/1"[PDat]: "2015/05/31"[PDat])]. 

 
Cross-link control was performed with Google Scholar 
and Cochrane library databases. 
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OCEBM Levels of Evidence Working Group*: "The Oxford 2011 Levels of Evidence".  
Oxford Centre for Evidence-Based Medicine. http://www.cebm.net/index.aspx?o=5653 

* Jeremy Howick, Iain Chalmers (James Lind Library), Paul Glasziou, Trish Greenhalgh, Carl Heneghan, Alessandro Liberati, 
Ivan Moschetti, Bob Phillips, Hazel Thornton, Olive Goddard and Mary Hodgkinson 

http://www.cebm.net/index.aspx?o=5653
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Categories of recommendations 
Although the degree of confidence is a 

continuum, we suggest using two categories: 
strong and weak. 

 
• Strong recommendation: the panel is 

confident that the desirable effects of 
adherence to a recommendation outweigh 
the undesirable effects. 

• Weak recommendation: the panel concludes 
that the desirable effects of adherence to a 
recommendation probably outweigh the 
undesirable effects, but is not confident.  

Recommend 
   

 
Suggest 
     
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Effectivenes of laparoscopic surgery 2006 Consensus 2011 Consensus 2015 update 

Perforated gastroduodenal ulcer +++ ++ 

Acute cholecystitis +++ +++ 

Acute pancreatitis + ++ 

Acute appendicitis +++ +++ 

Acute diverticulitis  -? + Specific guideline 

Colon diseases New 

Small bowel obstruction +? + 

Incarcerated Hernias +? + 

Ventral hernias + 

Mesenteric Ischemia -? - 

Gynecologic disorders +++ +++ 

Non-Specific Abdominal Pain +++ +++ 

Abdominal trauma +?/-? + 

EAES 2006 Guidelines “evidence” of effectivenes of laparoscopy in acute abdomen and 2011 Consensus ones 
(+:  effectiveness from strongest +++ to weakest +; -: no effectiveness; ?: doubtful effectiveness)    
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Topics 
• Acute Cholecystitis – F.C. Campanile 
• Acute Pancreatitis – M. Campli 
• Acute Appendicitis – N. Vettoretto 
• Gynecologic Disorders – L. Ansaloni 
• Non-Specific Abdominal Pain – M.Carlucci 
• Perforated Gastroduodenal Ulcer – A. Mirabella 
• Colonic urgencies – A. Arezzo 
• Small Bowel Obstruction – M. Zago 
• Incarcerated Hernias – C. Bergamini 
• Ventral  Hernias – M. Piccoli 
• Abdominal Trauma – S. Di Saverio 
• Mesenteric Ischemia – G. Cocorullo 
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Patients with acute cholecystitis should be treated by 
laparoscopic cholecystectomy (GoR A).  
Severe (gangrenous, empyemic) cholecystitis and advanced age do 
not preclude the indication for laparoscopic cholecystectomy (GoR 
B). 
Surgery should be performed as soon as possible after the onset of 
symptoms (GoR A). Early laparoscopic surgery should be offered 
also to elderly patients (GoR B).  
In patients with severe comorbidities, conservative treatment or 
percutaneous cholecystostomy, followed or not by early or delayed 
surgery, may be alternatives in order to reduce surgical or anesthetic 
risks (GoR C) 

Indication 
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Kiviluoto T, Siren J, Luukkonen P, Kivilaakso E (1998)  
Randomised trial of laparoscopic versus open cholecystectomy for acute and 
gangrenous cholecystitis.  
Lancet 351:321–325 
  
Johansson M, Thune A, Nelvin L, Stiernstam M, Westman B, Lundell L (2005) 
Randomized clinical trial of open versus laparoscopic cholecystectomy in the  
treatment of acute cholecystitis.  
Br J Surg 92:44–49 
 
Csikesz N, Ricciardi R, Tseng JF, Shah SA (2008)  
Current status of surgical management of acute cholecystitis in the United States. 
World J Surg 32(10):2230–2236  
 
Boo YJ, Kim WB, Kim J, Song TJ, Choi SY, Kim YC, Suh SO (2007)  
Systemic immune response after open versus laparoscopic cholecystectomy in 
acute cholecystitis: a prospective randomized study.  
Scand J Clin Lab Invest 67(2):207–214 
 
 

Original bibliography according Oxford CEBM 2011 
 
 
    (LoE 2) 
 
 
 
     (LoE 2) 
 
 
 
         (LoE 3) 
 
 
    (LoE 2) 
  
                                        

 
Original bibliography according Oxford CEBM 2009 
    
 
    (LoE 1b) 
 
 
    (LoE 1b) 
 
 
 
 
         (LoE 2c) 
 
 
    (LoE 1b) 
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Indication: what is new? 

(LoE 2) 
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Indication: what is new? 

(LoE 1) 
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Indication: what is new? 

(LoE 2) 

(LoE 1) 
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Timing 

Patients with acute cholecystitis should be treated by laparoscopic 
cholecystectomy (GoR A).  
Severe (gangrenous, empyemic) cholecystitis and advanced age do 
not preclude the indication for laparoscopic cholecystectomy (GoR 
B). 
Surgery should be performed as soon as possible after the onset 
of symptoms (GoR A). Early laparoscopic surgery should be offered 
also to elderly patients (GoR B).  
In patients with severe comorbidities, conservative treatment or 
percutaneous cholecystostomy, followed or not by early or delayed 
surgery, may be alternatives in order to reduce surgical or anesthetic 
risks (GoR C) 
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Papi C,et al (2004) Timing of cholecystectomy for acute calculous 
cholecystitis: a meta-analysis. Am J Gastroenterol 99:147–155 
 
Shikata S, et al (2005) Early versus delayed 
cholecystectomy for acutecholecystitis: a meta-analysis of randomized controlled 
trials. Surg Today 35:553–560 
 
Lau H, et al (2006) Early versus delayed interval laparoscopic cholecystectomy for 
acute cholecystitis: a metaanalysis. Surg Endosc 20:82–87 
 
Gurusamy KS, Samraj K (2006) Early versus delayed laparoscopic 
cholecystectomy for acute cholecystitis. Cochrane Database Syst Rev (4):CD005440 
 
Siddiqui T, et al (2008) Early versus delayed laparoscopic cholecystectomy for acute 
cholecystitis: a meta-analysis of randomized clinical trials. Am J Surg 
195(1):40–47 
 
Gurusamy K,et al (2010) Meta-analysis of randomized controlled trials on the safety 
and effectiveness of early versus delayed laparoscopic cholecystectomy for acute 
cholecystitis. Br J Surg 97(2): 141–150 

Meta-analyses  (LoE  2   according  OCEBM 2011) 
 

Meta-analyses  (LoE 1a  according OCEBM 2009) 
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 Lai PBS, et al (1998) Randomized trial of early versus delayed laparoscopic cholecystectomy for 
acute cholecystitis. Br J Surg 85(6):764–767 
 
 Lo C, et al (1998) Prospective randomized study of early versus delayed laparoscopic 
cholecystectomy for acute cholecystitis. Ann Surg 227(4):461–467 
 
D’Avila D, et al  (1999) Experience in the treatment (early vs delayed) of acute cholecystitis via 
laparoscopy. Cir Esp 66(suppl 1):233 
 
Chandler CF, et al (2000) Prospective evaluation of early versus delayed laparoscopic 
cholecystectomy for treatment of acute cholecystitis. Am Surg 66:896–900 
 
Johansson M, et al (2003) Management of acute cholecystitis in the laparoscopic era: results of a 
prospective, randomized clinical trial. J Gastrointest Surg 7:642–645 
 
Serralta AS, et al (2003) Prospective evaluation of emergency versus delayed laparoscopic 
cholecystectomy for early cholecystitis. Surg Laparosc Endosc Percutan Tech 13:71–75 
 
Kolla SB, et al (2004) Early versus delayed laparoscopic cholecystectomy for acute cholecystitis: a 
prospective randomized 
trial. Surg Endosc 18:1323–1327 
 
Yadav RP, et al (2009) A comparative study of early vs. delayed laparoscopic cholecystectomy in 
acute cholecystitis Kathmandu Univ Med J (KUMJ) 7(25):16–20 

Randomized Controlled Trials  (LoE 1b  according OCEBM 2009) 
 Randomized Controlled Trials  (LoE  2   according OCEBM 2011) 
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: what is new? 
Randomized Controlled Trials  (LoE 2 according OCEBM 2011) 

Mare LD, et al (2012) Delayed versus early laparoscopic cholecystectomy for acute cholecystitis: A 
prospective randomized study. Hpb 14: 130 

Gutt CN,et al (2013) Acute cholecystitis: early versus delayed cholecystectomy, a multicenter 
randomized trial (ACDC study, NCT00447304). Ann Surg 258:385–393. 

Ozkardeş AB, et al (2014) Early versus delayed laparoscopic cholecystectomy for acute cholecystitis: a 
prospective, randomized study. Int Surg 99:56–61. doi: 10.9738/INTSURG-D-13-00068.1 

Croo A, et al (2014) Laparoscopic cholecystectomy in acute cholecystitis: support for an early interval 
surgery. Acta Gastroenterol Belg 77:306–3111.  

 

Metaanalysis (LoE 1 according OCEBM 2011) 

Zhou M-W, et al (2014) Comparison of clinical safety and outcomes of early versus delayed 
laparoscopic cholecystectomy for acute cholecystitis: a meta-analysis. ScientificWorldJournal 
2014:274516. doi: 10.1155/2014/274516 

Gurusamy KS, et al (2013) Early versus delayed laparoscopic cholecystectomy for people with acute 
cholecystitis. Cochrane Database Syst Rev 6:CD005440. doi: 10.1002/14651858.CD005440.pub3. 

 

 

 

Large trial  
(618 pts) 

Immediate (24 hrs)  
vs  
Delayed (7-45 days) 

Morbidity  
11.8 vs 34.4% 

Lower costs 

Timing 



Workgroup for the update of the guidelines of the laparoscopic approach to acute abdomen 

Elderly 

 

Cohort study  (LoE 3) 
 

Nielsen LB et al  
Cholecystectomy for the elderly: no hesitation for otherwise healthy 
patients 
Surg Endosc. 201428(1):171-7 
 
[mortality ASA 1-2 OR (age >80 vs. 65-79 vs. 50-64) 30.86 vs. 5.51 vs.1]  

Patients with acute cholecystitis should be treated by laparoscopic 
cholecystectomy (GoR A).  
Severe (gangrenous, empyemic) cholecystitis and advanced age 
do not preclude the indication for laparoscopic cholecystectomy 
(GoR B). 
Surgery should be performed as soon as possible after the onset of 
symptoms (GoR A). Early laparoscopic surgery should be offered 
also to elderly patients (GoR B).  
In patients with severe comorbidities, conservative treatment or 
percutaneous cholecystostomy, followed or not by early or delayed 
surgery, may be alternatives in order to reduce surgical or anesthetic 
risks (GoR C) 
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Sanchez Beorlegui J, Lagunas Lostao E, Lamata Hernandez F, 
Monsalve Laguna EC (2009) Treatment of acute cholecystitis in 
the elderly: urgent surgery versus medical therapy and surgery 
delay. Rev Gastroenterol Peru 29(4):332–340 
 
Riall TS, et al (2010) 
Failure to perform cholecystectomy for acute cholecystitis in 
elderly patients is associated with increased morbidity, mortality, 
and cost. J Am Coll Surg 210(5):668–679 

Original bibliography according Oxford CEBM 2009 
           (LoE 2b) 
 
Original bibliography according Oxford CEBM 2011 
 
 
    (LoE 2) 
 
 
        (LoE 3) 
 
 
                                                      
 
            
 
 
                           

  
                                       



Workgroup for the update of the guidelines of the laparoscopic approach to acute abdomen 

Elderly: what is new 
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Cohort study  (LoE 3) 
 

Nielsen LB et al  
Cholecystectomy for the elderly: no hesitation for otherwise healthy 
patients 
Surg Endosc. 201428(1):171-7 
 
[mortality ASA 1-2 OR (age >80 vs. 65-79 vs. 50-64) 30.86 vs. 5.51 vs.1]  
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High-risk patients 

Patients with acute cholecystitis should be treated by laparoscopic 
cholecystectomy (GoR A).  
Severe (gangrenous, empyemic) cholecystitis and advanced age do 
not preclude the indication for laparoscopic cholecystectomy (GoR 
B). 
Surgery should be performed as soon as possible after the onset of 
symptoms (GoR A). Early laparoscopic surgery should be offered 
also to elderly patients (GoR B).  
In patients with severe comorbidities, conservative treatment or 
percutaneous cholecystostomy, followed or not by early or 
delayed surgery, may be alternatives in order to reduce surgical 
or anesthetic risks (GoR C) 
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Winbladh A, et al (2009) 
Systematic review of cholecystostomy as a treatment option in 
acute cholecystitis. HPB (Oxford) 11(3):183–193 

Original bibliography according Oxford CEBM 2009 
           (LoE 2a) 
Original bibliography according Oxford CEBM 2011 
            (LoE 3) 
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High-risk patients: what is new? 

Patients with acute cholecystitis should be treated by laparoscopic 
cholecystectomy (GoR A).  
Severe (gangrenous, empyemic) cholecystitis and advanced age do 
not preclude the indication for laparoscopic cholecystectomy (GoR 
B). 
Surgery should be performed as soon as possible after the onset of 
symptoms (GoR A). Early laparoscopic surgery should be offered 
also to elderly patients (GoR B).  
In patients with severe comorbidities, conservative treatment or 
percutaneous cholecystostomy, followed or not by early or 
delayed surgery, may be alternatives in order to reduce surgical 
or anesthetic risks (GoR C) 

Observational studies (LoE 4) 
 
More than 30  observational studies:  
 poor quality 
 conclusions largely not homogeneous 
 
 

One ongoing trial (LoE 2) 
 
Kortram K,et al (2012)  
Acute cholecystitis in high risk surgical patients: percutaneous cholecystostomy 
versus laparoscopic cholecystectomy (CHOCOLATE trial): study protocol for a 
randomized controlled trial.  
Trials 13:7. doi: 10.1186/1745-6215-13- 
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Patients with acute cholecystitis should be treated by 
laparoscopic cholecystectomy. Severe (gangrenous, 
empyemic) cholecystitis and advanced age do not 
preclude the indication for laparoscopic 
cholecystectomy (Strong recommendation). 
 
Surgery should be performed as soon as possible after 
the onset of symptoms (Strong recommendation) and up 
to 10 days from the onset of symptoms. Afterwards, 
delayed surgery is suggested, unless emergency surgery 
is needed for worsening sepsis (Weak recommendation).  
 
Based on the currently available evidence, it is not 
possible  to determine the optimal treatment for elderly 
and high-risk patients. 
 

Statements 
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Acute pancreatitis 

In mild gallstone-associated acute pancreatitis, 
laparoscopic cholecystectomy should be per-
formed as soon as the patient has recovered and 
during the same hospital admission (GoR B).  
In severe gallstone-associated acute pancrea-
titis, laparoscopic cholecystectomy should be 
delayed until there is sufficient resolution of the 
inflammatory response and clinical recovery  
(GoR  B). 
Apart from cases in which an emergency  ERCP  
is indicated, in case of CBD stones, clearance  
should be obtained by preoperative ERCP or  
by laparoscopic removal of bile duct stones  
during cholecystectomy (GoR A).  

 
 
When pancreatic necrosis requires treatment 
for clinical signs of sepsis or multiorgan failure  
that does not improve despite optimal therapy,  
a step-up approach consisting of percutaneous   
drainage, followed, if necessary, by minimally 
invasive retroperitoneal debridement should be 
undertaken. Open surgery should be reserved   
to patients not responding to minimally invasive 
treatment (GoR B).  
The abdominal compartment syndrome should 
be managed by prompt laparostomy or  
fasciotomy; laparoscopy is formally contra-
indicated in these cases (GoR C). 
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Statement 2.1, 2.2  
Aboulian A, Chan T, Yaghoubian A et al.  
Early cholecystectomy safely decreases hospital stay in patients with mild gallstone 
pancreatitis: a randomized prospective study. 
Ann Surg. 2010 Apr;251(4):615-9 

Uhl W, Warshaw A, Imrie C, Bassi C, et al. 
IAP Guidelines for the Surgical Management of Acute Pancreatitis. 
Pancreatology. 2002;2(6):565-73 

Kimura Y, Takada T, Kawarada Y et al.  
JPN Guidelines for the management of acute pancreatitis: treatment of gallstone-
induced acute pancreatitis. 
J Hepatobiliary Pancreat Surg. 2006;13(1):56-60.  

Nebiker CA, Frey DM, Hamel CT et al.  
Early versus delayed cholecystectomy in patients with biliary acute pancreatitis. 
Surgery. 2009 Mar;145(3):260-4 

Sinha R. 
Early laparoscopic cholecystectomy in acute biliary pancreatitis: the optimal choice? 
HPB (Oxford). 2008;10(5):332-5 

Taylor E, Wong C.  
The optimal timing of laparoscopic cholecystectomy in mild gallstone pancreatitis. 
Am Surg. 2004 Nov;70(11):971-5 

Cameron DR, Goodman AJ.  
Delayed cholecystectomy for gallstone pancreatitis: re-admissions and outcomes. 
Ann R Coll Surg Engl. 2004 Sep;86(5):358-62 

Original bibliography according Oxford CEBM 2011 
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Statement 2.3  
Clayton ES, Connor S, Alexakis N, Leandros E.  
Meta-analysis of endoscopy and surgery versus surgery alone for common bile duct 
stones with the gallbladder in situ. 
Br J Surg. 2006 Oct;93(10):1185-91 

Martin DJ, Vernon DR, Toouli J.  
Surgical versus endoscopic treatment of bile duct stones. 
Cochrane Database Syst Rev. 2006 Apr 19;(2):CD003327 
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indicated in these cases (GoR C). 
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In severe gallstone-associated acute pancrea-
titis, laparoscopic cholecystectomy should be 
delayed until there is sufficient resolution of the 
inflammatory response and clinical recovery  
(GoR  B). 
Apart from cases in which an emergency  ERCP  
is indicated, in case of CBD stones, clearance  
should be obtained by preoperative ERCP or  
by laparoscopic removal of bile duct stones  
during cholecystectomy (GoR A).  
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a step-up approach consisting of percutaneous   
drainage, followed, if necessary, by minimally 
invasive retroperitoneal debridement should be 
undertaken. Open surgery should be reserved   
to patients not responding to minimally invasive 
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The abdominal compartment syndrome should 
be managed by prompt laparostomy or  
fasciotomy; laparoscopy is formally contra-
indicated in these cases (GoR C). 
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Cholecystectomy during index admission for mild biliary pancreatitis 
appears safe and is recommended. Interval cholecystectomy after  
mild biliary pancreatitis is associated with a substantial risk of readmission  
for recurrent biliary events, especially recurrent biliary pancreatitis. 

In mild gallstone-associated acute pancreatitis, laparoscopic 
cholecystectomy should be performed as soon as the patient 
has recovered and during the same hospital admission 

In patients with mild acute pancreatitis, found to have  
gallstones in the gallbladder, a cholecystectomy should  
be performed before discharge to prevent a recurrence of  

acute pancreatitis.  

To prevent the recurrence of gallstone-induced acute pancreatitis,  
cholecystectomy is recommended for cases where such surgery is  
possible. A cholecystectomy should be performed as soon as  
gallstone-induced acute pancreatitis has been resolved.  
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cholecystectomy should be performed as soon as the patient 
has recovered and during the same hospital admission 

Same Admission versus Interval Cholecystectomy for 
Mild Biliary Pancreatitis: Abstract OP084-LB1 
 
Preliminary results of the PONCHO Trial (128 + 136 
patients): in patients with mild biliary pancreatitis, 
cholecystectomy should be performed during the 
same hospital admission. 
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A cholecystectomy should be performed as 
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Apart from cases in which an emergency ERCP is indicated, 
in case of CBD stones, clearance should be obtained by 
preoperative ERCP or by laparoscopic removal of bile duct 
stones during cholecystectomy 

Patients with acute pancreatitis and concurrent acute cholangitis should undergo ERCP 
within 24h of admission; ERCP is not needed early in most patients with gallstones 
pancreatitis who lack laboratory or clinical evidence of ongoing biliary obstruction 

ERCP is not indicated in predicted mild biliary pancreatitis without cholangitis. ERCP is probably not 
indicated in predicted severe biliary pancreatitis without cholangitis. ERCP is probably indicated in 
biliary pancreatitis with common bile duct obstruction. ERCP is indicated in  
patients with biliary pancreatitis and cholangitis.  Urgent ERCP (<24 hrs) is  re- 
quired in patients with acute cholangitis. Currently, there is no evidence regarding 
optimal timing of ERCP in patients with biliary pancreatitis without cholangitis  

[In severe acute pancreatitis] Urgent ERCP should 
be per-formed within 24 hours in patients with 
acute cholangitis. ERCP should be per- 
Formed within 72 hours from admission when an  
impacted biliary stone has been demonstrated 

Early ERCP/ES should be  
performed in gallstone- 
induced acute pancreatitis  
when complications of  
cholangitis or prolonged passage  
disorder of the biliary tract are suspected.  
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When pancreatic necrosis requires treatment for clinical signs of sepsis or 
multiorgan failure that does not improve despite optimal therapy, a step-up 
approach consisting of percutaneous drainage, followed, if necessary, by 
minimally invasive retroperitoneal debridement should be undertaken. Open 
surgery should be reserved  to patients not responding to minimally invasive 
treatment 

In stable patients with infected necrosis, surgical, radiologic, and/or endoscopic drainage should be delayed  
preferably for more than 4 weeks to allow liquefication of the contents and the development of a fibrous  
wall around the necrosis (walled-off  necrosis). In symptomatic patients with infected necrosis, minimally  
invasive methods of necrosectomy are preferred to open necrosectomy. 

[…] indications for intervention […] are: 1) Clinical suspicion of, or documented infected  
necrotizing pancreatitis with clinical deterioration, preferably when the necrosis has  
become walled-off, 2) […] ongoing organ failure for several weeks after the onset of acute  
pancreatitis […] surgical necrosectomy should ideally be delayed until collections have  
become walled-off, typically 4 weeks after the onset of pancreatitis […] The optimal  
interventional strategy […] is initial image-guided percutaneous (retroperitoneal) catheter  
drainage or endoscopic transluminal drainage, followed, if necessary, by endoscopic or surgical necrosectomy. 

If possible, therapeutic intervention for  
infected pancreatic necrosis should be  
performed after 4 weeks of onset, when  
the necrosis has been sufficiently walled off. 
[…] percutaneous (retroperitoneal) drainage  
or endoscopic transluminal drainage should be first 
given, and if no improvement is achieved, necrosectomy 
should then be performed. Necrosectomy by endoscopic 
or retroperitoneal approach is recommended. 

The interventional strategy for  
necrotising pancreatitis should  
be delayed as long as possible, 
preferably until 4 weeks after  
the onset of disease.  According to local expertise,  
the optimal interventional strategy for patients with 
pancreatic necrosis is the minimally invasive step-up 
approach 
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Diagnosis 
 US to clinical exam (EL 2) 

 
CT in equivocal cases, to reduce negative 
appendectomy rate (NAR) and missed perforations 
(EL 2). 
 
Obese may benefit from CT to reduce NAR (EL 4) 
 
Alvarado score (with a cut-off of 4) for diagnosis 
and for stratification of candidates to CT scan (EL 4) 
 
Absence of specific bioumoral marker (EL 2) 

Toorenvliet BR, Wiersma F, Bakker RFR, Merkus JWS, Breslau PJ, Hamming JF. Routine ultrasound and limited computed tomography for the diagniosis of acute 
appendicitis. World J Surg 2010;34:2278-85.  

Shogilev DJ, Duus N, Odom SR, Shapiro NI. Diagnosing appendicitis: evidence-based review of the diagnostic approach in 2014. West J Emerg Med. 2014  
Nov;15(7):859-71. 

 Jones RP, Jeffrey RB, Shah BR, Desser TS, Rosenberg J, Olcott EW.J OURNAL CLUB: The Alvarado Score as a Method for Reducing the Number of CT Studies When 
Appendiceal Ultrasound Fails to Visualize the  Appendix in Adults.AJR Am J Roentgenol. 2015 Mar;204(3):519-26. 

Coursey CA, Nelson RC, Moreno RD, Patel MB, Beam CA, Vaslef S. Appendicitis, body mass index, and CT: is CT more valuable for obese patients than thin patients? 
Am Surg. 2011 Apr;77(4):471-5. 



Workgroup for the update of the guidelines of the laparoscopic approach to acute abdomen 

Laparoscopic Appendectomy:  when? 
 

gold standard in pre-menopausal women (EL 1) 
 
> 65 years improved clinical outcomes (in terms of 
length of stay (LOS), mortality and overall 
morbidity) compared with OA (EL 3)  
 
Improved outcomes in obese (BMI >30) (EL 2) 
 
feasible in men, even if advantages over OA in the 
latter group are not demonstrated (EL 2) 

Sauerland S, Jaschinski T, Neugebauer EA. Laparoscopic versus open surgery for suspected appendicitis. Cochrane Database Syst Rev. 2010 Oct 
6;(10):CD001546.] 

Ward NT, Ramamoorthy SL, Chang DC, Parsons JK. Laparoscopic appendectomy is safer than open appendectomy in an elderly population. JSLS. 2014 
Jul;18(3). 

Ciarrocchi A(1), Amicucci G(1).Laparoscopic versus open appendectomy in obese patients: A meta-analysis of prospective and retrospective studies. J Minim 
Access Surg. 2014 Jan;10(1):4-9. 

Tzovaras G, Baloyiannis I, Kouritas V, Symeonidis D, Spyridakis M, Poultsidi A, Tepetes K, Zacharoulis D. Laparoscopic versus open appendectomy in men: a 
prospective randomized trial. Surg Endosc. 2010;24(12):2987-92 
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Complicated appendicitis 
 

Defined as abscess, perforation, gangrene, 
generalized peritonitis 
 
can be approached laparoscopically in experienced 
context (EL 3) 
 
significant advantages, comprehending lower 
overall complications, readmission rate, SBO rate, 
infections of the surgical and faster recovery (EL 3) 

Wang CC, Tu CC, Wang PC, Lin HC, Wei PL. Outcome comparison between laparoscopic and open appendectomy: evidence from a nationwide population-based 
study. PLoS One. 2013 Jul 12;8(7):e68662. 

Yeh CC, Wu SC, Liao CC, Su LT, Hsieh CH, Li TC. Laparoscopic appendectomy for acute appendicitis is more favorable for patients with comorbidities, the elderly, 
and those with complicated appendicitis: a nationwide populationbased study. Surg Endosc 2011; 25: 2932-2942 

Masoomi H, Mills S, Dolich MO, Ketana N, Carmichael JC, Nguyen NT, Stamos MJ. Comparison of outcomes of laparoscopic versus open appendectomy in 
adults: data from the Nationwide Inpatient Sample (NIS), 2006-2008. J Gastrointest Surg 2011; 15: 2226-2231 

 Isaksson K, Montgomery A, Moberg AC, Andersson R, Tingstedt B. Long-term follow-up for adhesive small bowel obstruction after open versus laparoscopic 
surgery for suspected appendicitis. Ann Surg. 2014 Jun;259(6):1173-7. 
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Risk of conversion 
 

Conversion stratifies morbidity to “open” 
appendectomy 
Factors affecting higher rates of conversion: 
 
- Preoperative: patients with >5 days of symptoms, 
>20000 WBC count, > 45 years males, ruptured 
appendicitis on CT scan, comorbidities, obese (EL 4) 
 
- Intraoperative: perforation, retrocecal position, 
abscess, peritonitis 

Gupta N, Machado-Aranda D, Bennett K, Mittal VK. Identification of preoperative risk factors associated with the conversion of laparoscopic to 
open appendectomies. Int Surg. 2013 Oct-Dec;98(4):334-9. 

Antonacci N, Ricci C, Taffurelli G, Monari F, Del Governatore M, Caira A, Leone A, Cervellera M, Minni F, Cola B. Laparoscopic appendectomy: 
Which factors  are predictors of conversion? A high-volume prospective cohort study. Int J Surg. 2015 Jul 29;21:103-107. 
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Peritoneal lavage 
 

low-volume lavage and complete aspiration in non-
peritonitis patients (EL3) (LE 2 study in children has 
not demonstrated advantages in terms of 
intraabdominal abscesses (IAA) of >500ml) 
  
>6-8lt are needed to lower significantly bacterial 
charge (EL 4) in generalized peritonitis.  

Moore CB, Smith RS, Herbertson R, Toevs C. Does use of intraoperative irrigation with open or laparoscopic appendectomy reduce post-operative intra-
abdominal abscess? Am Surg. 2011 Jan;77(1):78-80. 

St Peter SD, Adibe OO, Iqbal CW, Fike FB, Sharp SW, Juang D, Lanning D, Murphy JP, Andrews WS, Sharp RJ, Snyder CL, Holcomb GW, Ostlie DJ. Irrigation 
versus suction alone during laparoscopic appendectomy for perforated appendicitis: a prospective randomized trial. Ann Surg. 2012 Oct;256(4):581-5 

Ohno Y, Furui J, Kanematsu T. Treatment strategy when using intraoperative peritoneal lavage for perforated appendicitis in children: a preliminary 
report. Pediatr Surg Int. 2004;20:534-7 
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Drainage and risk of IAA 
 

Recommended in generalized peritonitis (EL 3) 
 
No routine use recommended (more complications, LOS and transit recovery 
time (EL 3), despite the widespread opinion that aspiration of the residual fluid 
after peritoneal lavage in the first 24 h postop might lower the incidence of IAA 
in case of insufficient lavage (EL 5) 
 
The increase of post-operative IAA in LA is not confirmed by more recent 
reviews (EL 2) even if database longitudinal studies still demonstrate a two-fold 
increase of IAA in LA vs OA 

Allemann P, Probst H, Demartines N, Schäfer M. Prevention of infectious complications after laparoscopic appendectomy for complicated acute 
appendicitis: the role of routine abdominal drainage. Langenbecks Arch Surg. 2011 Jan;396(1):63-8 

Lin HF, Lai HS, Lai IR. Laparoscopic treatment of perforated appendicitis.World J Gastroenterol. 2014 Oct 21;20(39):14338-47 
Kapischke M, Caliebe A, Tepel J, Schulz T, Hedderich J. Open versus laparoscopic appendectomy: a critical review. Surg Endosc. 2006;20:1060-8 
Tuggle KR, Ortega G, Bolorunduro OB, Oyetunji TA, Alexander R, Turner PL, Chang DC, Cornwell EE 3rd, Fullum TM. Laparoscopic versus open 

appendectomy in complicated appendicitis: a review of the NSQIP database. J Surg Res. 2010 Oct;163(2):225-8 
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Appendiceal inflammatory masses 
3.8% of appendicites 
 
Immediate surgery has higher morbidity vs non-surgical treatment (OR 
3.3)(EL 2) 
 
Non-surgical treatment followed by interval appendectomy has higher 
morbidity than no appendectomy (EL 2) 
 
…BUT Failure 7.2%, recurrency 7.4%, malignancy 1.5% 
 
Interval LA carries advantages over interval OA (EL 4) 

Meshikhes AW. Management of appendiceal mass: controversial issues revisited. J Gastrointest Surg. 2008 Apr;12(4):767-75. Epub 2007 Nov 13 
Carpenter SG, Chapital AB, Merritt MV, Johnson DJ. Increased risk of neoplasm in appendicitis treated with interval appendectomy: single-institution 

experience and literature review. Am Surg. 2012 Mar;78(3):339-43. Review. 
Andersson RE, Petzold MG. Nonsurgical treatment of appendiceal abscess or phlegmon: a systematic review and meta-analysis. Ann Surg 2007; 246: 

741-748 
Tannoury J, Abboud B. Treatment options of inflammatory appendiceal masses in adults. World J Gastroenterol. 2013 Jul 7;19(25):3942-50. 
Rashid A, Nazir S, Kakroo SM, Chalkoo MA, Razvi SA, Wani AA. Laparoscopic interval appendectomy versus open interval appendectomy: a prospective 

randomized controlled trial. Surg Laparosc Endosc Percutan Tech. 2013 Feb;23(1):93-6. 
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Pregnancy 

Is feasible in every trimester (EL 2) but the choice 
must be put in each surgeons’ hands, as advantages 
are minor (less pain, less infections, less early 
deliveries) if compared to the risk of fetal loss, which 
is increased in LA if compared to OA (EL 2), without 
difference in maternal complications between LA 
and OA (EL 3). 

Jackson H, Granger S, Price R, Rollins M, Earle D, Richardson W, Fanelli R. Diagnosis and laparoscopic treatment of surgical diseases during 
pregnancy: an evidence-based review. Surg Endosc. 2008;22(9):1917-27 
Wilasrusmee C, Sukrat B, McEvoy M, Attia J, Thakkinstian A. Systematic review and meta-analysis of safety of laparoscopic versus open 
appendicectomy for suspected appendicitis in pregnancy. Br J Surg. 2012 Nov;99(11):1470-8 
Cheng HT, Wang YC, Lo HC, Su LT, Soh KS, Tzeng CW, Wu SC, Sung FC, Hsieh CH. Laparoscopic appendectomy versus open appendectomy 
in pregnancy: a population-based analysis of maternal outcome.Surg Endosc. 2014 Aug 30.  
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Removal of a normal appendix 

In the presence of other diseases at exploration LA is not opportune  
 
If no other disease and normal appendix is recommended to remove the appendix to 
prevent a 32.9% of readmission for abdominal pain (EL 3) 
  
Morbidity of appendectomy is similar to that of an explorative laparoscopy. If the 
practice's rate of abscesses is minimal, than appendectomy is advised in order to 
prevent recurrent pain and readmission and to gain the “endoappendicites”, which 
count for 11-26% of normal appendices at pathologic examination (EL 4) 
  
If a normal appendix is associated with preoperatory discovery of suspected faecalith 
or faecal impaction appendectomy is advised (EL 4). 

Bhangu A, Begaj I, Ray D. Population level analysis of diagnostic laparoscopy versus normal appendicectomy for acute lower abdominal pain. Int J Surg. 2014 
Dec;12(12):1374-9. 

Garlipp B, Arlt G. Laparoscopy for suspected appendicitis. Should an appendix that appears normal be removed?. Chirurg. 2009 Jul;80(7):615-21. 
Ramdass MJ, Young Sing Q, Milne D, Mooteeram J, Barrow S. Association between the appendix and the fecalith in adults. Can J Surg. 2015 Feb;58(1):10-4. 
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Appendiceal stump closure 

Stapler reduces operative time and superficial wound 
infections (LE 1) and may reduce IAA (LE 3) 
 
Higher costs (6 to 12 fold) influence the choice toward loop-
closure, nevertheless attention must be payed to training 
issues since LA is mostly performed by younger surgeons, 
hence an easier and technically standardized closure device 
might prove advantageous (EL 5) 

Kazemeier G, in’t Hof KH, Saad S, Bonjer HJ, Sauerland S. Securing the appendiceal stump in laparoscopic appendectomy: evidence for 
routine stapling? Surg Endosc. 2006;20:1473-6 

Sahm M, Kube R, Schmidt S, Ritter C, Pross M, Lippert H. Current analysis of endoloops in appendiceal stump closure. Surg Endosc 2011; 25: 
124-129 

Lin HF, Lai HS, Lai IR. Laparoscopic treatment of perforated appendicitis.World J Gastroenterol. 2014 Oct 21;20(39):14338-47 
Beldi G, Vorburger SA, Bruegger LE, et al. Analysis of stapiling versus endoloops in appendiceal stump closure. BJS 2006:93;1390-93 
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Trocars 

Various positions and trocar size might be used   
 
Needlescopy only in selected and not complicated cases due 
to its higher rate of conversions and prolonged OT time (EL 1) 
and failed to prove any benefit in a recent comparison with 
standard LA (EL 4).  

Sajid MS, Khan MA, Cheek E, Baig MK. Needlescopic versus laparoscopic appendectomy: a systematic review. 
Can J Surg. 2009;52:129-134 
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Single port and NOTES 

SINGLE PORT: equivalent safety in experienced hands (EL 1) 
even with conventional and low-cost devices (EL 4) with 
patient-percieved benefits in cosmesis (EL 2). 
 
NOTES (trans-vaginal) in women with uncomplicated 
appendicitis, has seen a growing interest, with more than 
100 cases published in a recent systematic review (EL 2), with 
advantages on pain and recovery over LA (EL 3).  

Vettoretto N, Cirocchi R, Randolph J, Morino M. Acute appendicitis can be treated with single-incision laparoscopy: a systematic review of randomized 
controlled trials. Colorectal Dis. 2015 Apr;17(4):281-9 
Lee SE, Choi YS, Kim BG, Cha SJ, Park JM, Chang IT. Single port laparoscopic appendectomy in children using glove port and conventional rigid instruments. 
AnnSurg Treat Res. 2014 Jan;86(1):35-8 
SCARLESS Study Group, Ahmed I, Cook JA, Duncan A, Krukowski ZH, Malik M, MacLennan G, McCormack K. Single port/incision laparoscopic surgery compared 
with standard three-port laparoscopic surgery for appendicectomy: a randomized controlled trial. Surg Endosc. 2015 Jan;29(1):77-85. 
Yagci MA, Kayaalp C. Transvaginal appendectomy: a systematic review. Minim Invasive Surg. 2014;2014:384706 
Bernhardt J(1), Steffen H, Schneider-Koriath S, Ludwig K. Clinical NOTES appendectomy study: comparison of transvaginal NOTES appendectomy in hybrid 
technique with laparoscopic appendectomy. Int J Colorectal Dis. 2015 Feb;30(2):259-67. 
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Fast-track 

Is on study: 
 
prevalently in children (EL 4) 
 
and one-day or outpatient surgery is beginning to be studied 
also for adults (EL 4)  

Lasso Betancor CE, Ruiz Hierro C, Vargas Cruz V, Orti Rodríguez RJ, Vázquez Rueda F, Paredes Esteban RM. [Implementation of "fast-track" 
treatment in paediatric complicated appendicitis]. Cir Pediatr. 2013 Apr;26(2):63-8. 
 
Frazee RC, Abernathy SW, Davis M, Hendricks JC, Isbell TV, Regner JL, Smith RW. Outpatient laparoscopic appendectomy should be the 
standard of care for uncomplicated appendicitis. J Trauma Acute Care Surg. 2014 Jan;76(1):79-82 
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Costs 

Not determining in favouring open or LA, 
unless there is a routinary application of 
costly technology (EL 2). 

Gorenoi V, Dintsios CM, Schonermark M, Hagen A. Laparoskopische vs. offene Appendektomie. 
Systematische Ubersicht zur medizinischen Wirksamkeit und gesundheitsokonomische Analyse. HTA-
Bericht 148. In: Deutsche Agentur fur Health Technology Assessment des Deutschen Instituts fur 
Medizinische Dokumentation und Information (DAHTA@DIMDI) (Hrsg.). Schriftenreihe Health Technology 
Assessment (HTA) in der Bundesrepublik Deutschland. DAHTA-Datenbank des DIMDI, Koln, 2006 
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Introduction 

The most common diagnoses encountered in female 
patients with acute lower abdominal and/or pelvic 
pain are:  
1.ectopic pregnancy (EP),  
2.adnexal torsion (AT), 
3.endometriosis,  
4.pelvic inflammatory disease (PID), and 
5.hemorrhagic ovarian cysts.  

McWilliams GD, Hill MJ, Dietrich CS 3rd (2008) Gynecologic emergencies. 
Surg Clin North Am 88:265–283 



Workgroup for the update of the guidelines of the laparoscopic approach to acute abdomen 

According to the consensus statement, we searched for key words on PubMed database from January 2011, 
till December 2014. Furthermore a manual search was added. Key words were:  
For diagnostic laparoscopy in acute gynecolologic disorders: 
(("laparoscopy"[MeSH Terms] OR "laparoscopy"[All Fields] OR ("diagnostic"[All Fields] AND "laparoscopy"[All Fields]) OR "diagnostic laparoscopy"[All Fields]) AND acute[All Fields] AND 
("genital diseases, female"[MeSH Terms] OR ("genital"[All Fields] AND "diseases"[All Fields] AND "female"[All Fields]) OR "female genital diseases"[All Fields] OR ("gynecologic"[All Fields] 
AND "disorders"[All Fields]) OR "gynecologic disorders"[All Fields])) AND ((Meta-Analysis[ptyp] OR Randomized Controlled Trial[ptyp] OR systematic[sb]) AND "2010/01/01"[PDat] : 
"2014/12/31"[PDat])                                                                                                                                                                                                                                                                          6 studies, 2 pertinent 

For ectopic pregnancy: 
(("laparoscopy"[MeSH Terms] OR "laparoscopy"[All Fields]) AND ("pregnancy, ectopic"[MeSH Terms] OR ("pregnancy"[All Fields] AND "ectopic"[All Fields]) OR "ectopic pregnancy"[All Fields] 
OR ("ectopic"[All Fields] AND "pregnancy"[All Fields]))) AND ((Meta-Analysis[ptyp] OR Randomized Controlled Trial[ptyp] OR systematic[sb]) AND "2010/09/21"[PDat] : "2015/09/19"[PDat]) 
                                                                                                                                                                                                  9 studies, 1 pertinent, (manual search: 4 studies)  
For adnexal torsion: 
(("laparoscopy"[MeSH Terms] OR "laparoscopy"[All Fields]) AND adnexal[All Fields] AND torsion[All Fields]) AND ("2010/09/22"[PDat] : "2015/09/20"[PDat])            71 studies, 13 pertinent   

For benign ovarian tumor: 
(benign[All Fields] AND ("ovarian neoplasms"[MeSH Terms] OR ("ovarian"[All Fields] AND "neoplasms"[All Fields]) OR "ovarian neoplasms"[All Fields] OR ("ovarian"[All Fields] AND 
"tumour"[All Fields]) OR "ovarian tumour"[All Fields]) AND ("laparoscopy"[MeSH Terms] OR "laparoscopy"[All Fields])) AND ((Meta-Analysis[ptyp] OR Randomized Controlled Trial[ptyp] OR 
systematic[sb]) AND "2010/09/22"[PDat] : "2015/09/20"[PDat])                                                                                                                                                                                             5 studies, 3 pertinent 

 For endometriosis: 
(("endometriosis"[MeSH Terms] OR "endometriosis"[All Fields]) AND ("laparoscopy"[MeSH Terms] OR "laparoscopy"[All Fields])) AND ((Meta-Analysis[ptyp] OR Randomized Controlled 
Trial[ptyp] OR systematic[sb]) AND "2010/09/22"[PDat] : "2015/09/20"[PDat]) 
An abstracts’ review was done and full text papers were retrieved to be examined and the contents compared with the current 2011 Guidelines.  
The new evidence was added grading it according to CEBM Levels of Evidence [1] by Oxford University.                                                                                        83 studies, 6 pertinent 

For pelvic inflammatory disease: 
(("pelvic inflammatory disease"[MeSH Terms] OR ("pelvic"[All Fields] AND "inflammatory"[All Fields] AND "disease"[All Fields]) OR "pelvic inflammatory disease"[All Fields]) AND 
("laparoscopy"[MeSH Terms] OR "laparoscopy"[All Fields])) AND ((Meta-Analysis[ptyp] OR Randomized Controlled Trial[ptyp] OR systematic[sb] OR Clinical Trial[ptyp] OR Review[ptyp]) AND 
"2010/09/22"[PDat] : "2015/09/20"[PDat])                                                                                                                                                                                22 studies, 5 pertinent 

 For hemorrhagic ovarian cysts: 
(("rupture"[MeSH Terms] OR "rupture"[All Fields] OR "ruptured"[All Fields]) AND ("corpus luteum"[MeSH Terms] OR ("corpus"[All Fields] AND "luteum"[All Fields]) OR "corpus luteum"[All 
Fields]) AND ("laparoscopy"[MeSH Terms] OR "laparoscopy"[All Fields])) AND ("2010/09/22"[PDat] : "2015/09/20"[PDat])                                                                 8 studies, 3 pertinent 

204 studies, 33 pertinent + 4 manual search = 37 

Methods - Strategy search 
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• Many acute GD can be approached safely and effectively with laparoscopy, with the aim not only to 
correctly diagnose the diseases but also to treat them (LE 4) 

• In gynecological emergencies, transvaginal and conventional US with the aid of a pregnancy test can 
formulate a differential diagnosis in a high percentage of patients (LE 4). However, DL is better than US 
(LE 3) and may lead to the modification of an incorrect preoperative diagnosis in up to 40 % of cases (LE 
4). Early DL results in the accurate, prompt, and efficient management of acute abdominal pain, 
particularly in general practice (LE 4), especially in the case of appendicitis (LE 2). 

 
• Efficiency of DL in acute gynecologic disorders yielded only 2 references, the previous Guidelines and a 

SR on NSAP.  
• The latter established that early laparoscopy (EL) performed better in establishing a final diagnosis 

(79.2-96.9%) vs. active observation (AO) (28.1-78.1%); however, the final therapeutic utility of 
laparoscopy was lower than the diagnostic rate (10.9-86.5%). The mortality rate of EL was similar to AO, 
and morbidity ranged from 1.15 to 23.72% in EL compared with the range from 1.9 to 31.14% in AO. The 
length of hospital stay ranged from 1.3 to 4.18 days in EL compared with the range from 2 to 7.3 days in 
AO. Unfortunately in this SR there is an important heterogeneity between the populations and in the 
degree of methodologic quality in the included studies (LE2). 

Domínguez LC et al. Early laparoscopy for the evaluation of nonspecific abdominal pain: a critical appraisal of 
the evidence. Surg Endosc. 2011;25(1):10-8.  

Results – Diagnostic laparoscopy 
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• Laparoscopic surgery should be undertaken because its total cost is less, is fast and fertility outcome is 
comparable to laparotomy; sick leave and hospitalization are shorter and adhesion development is minor 
compared to laparotomy (LE 2).  

• Hemodynamic instability is a contraindication for laparoscopy 
 
• A SR compares medical and surgical treatment costs, concluding that the treatment of small EP in 

haemodynamically stable patients (defined by HCG levels <1,500 IU/l) is medically successful and cost-
effective, but with HCG levels between 1,500 IU/l and 3,000 IU/l, the treatment costs are similar and 
finally with HCG levels >5,000 IU/l the surgical treatment is more cost-effective (LE 2).  

• Recent reports indicate that where availability of suitable operative equipment, nursing teams, and 
advanced laparoscopic skills are present, laparoscopy is indicated even in the case of hemodynamic 
instability because it allows rapid access to pelvic structures (LE 3). 

Ebner F et al. Treatment cost evaluation of extrauterine gravidity: a literature review of medical and surgical 
treatment costs. Arch Gynecol Obstet. 2015 Mar;291(3):493-8.  
Cengiz H et al. Is laparoscopic surgery safe in patients with an elevated shock index due to ruptured ectopic 
pregnancy? Clin Exp Obstet Gynecol. 2013;40(3):418-20. 
Cohen A et al. Laparoscopy versus laparotomy in the management of ectopic pregnancy with massive 
hemoperitoneum. Int J Gynaecol Obstet. 2013 Nov;123(2):139-41. 
Odejinmi F et al. Operative laparoscopy as the mainstay method in management of hemodynamically unstable 
patients with ectopic pregnancy. J Minim Invasive Gynecol. 2011 Mar-Apr;18(2):179-83.  

Results – Ectopic pregnancy 
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• Laparoscopy for ovarian conservation is recommended to treat patients with AT because of its associated 
shorter hospital stay, fewer postoperative complications, and ovarian preservation (LE 4). 

• The studies found in the last 5 years, all LE 4, confirm previous recommendations: laparoscopy in treatment 
of AT seems effective even during pregnancy. 
 

• When ovarian cysts are found during DL, they should be treated laparoscopically (LE 2). Laparoscopic surgery 
was also reported to be superior compared to open surgery for resecting other types of ovarian cysts (LE 2). 

• No further studies of high level of evidence have been found during the last 5 years regarding this topic, so 
recommendations are confirmed. Regarding the treatment of benign ovarian tumor during pregnancy a SR 
has shown that the practice of laparoscopic surgery is associated with benefits and harms. However, the 
evidence for the magnitude of these benefits and harms is drawn from case series studies, associated with 
potential bias. LE 4 

Ashwal E et al. Presentation, Diagnosis, and Treatment of Ovarian Torsion in Premenarchal Girls. J Pediatr Adolesc Gynecol. 2015 Mar 28. pii: S1083-3188(15)00166-7.  
Nair S et al. Five year retrospective case series of adnexal torsion. J Clin Diagn Res. 2014 Dec;8(12):OC09-13. 
Brun JL et al. Management of presumed benign ovarian tumors: updated French guidelines. Eur J Obstet Gynecol Reprod Biol. 2014 Dec;183:52-8.  
Fujishita A, et al. Outcome of conservative laparoscopic surgery for adnexal torsion through one-stage or two-stage operation. J Obstet Gynaecol Res. 2015 Mar;41(3):411-7.  
Vijayalakshmi K, et al. Clinico-pathological profile of adnexal torsion cases: a retrospective analysis from a tertiary care teaching hospital. J Clin Diagn Res. 2014 Jun;8(6):OC04-7.  
Al-Shukri M, et al. A clinicopathological study of women with adnexal masses presenting with acute symptoms. Ann Med Health Sci Res. 2014 Mar;4(2):286-8.  
Bouet PE, et al. Laparoscopic management of recurrent adnexal torsion in the second and third trimesters of pregnancy. Eur J Obstet Gynecol Reprod Biol. 2013 Sep;170(1):294-5.  
Spinelli C, et al. Adnexal torsion in children and adolescents: new trends to conservative surgical approach -- our experience and review of literature. Gynecol Endocrinol. 2013 Jan;29(1):54-8.  
Tsafrir Z, et al. Adnexal torsion: cystectomy and ovarian fixation are equally important in preventing recurrence. Eur J Obstet Gynecol Reprod Biol. 2012 Jun;162(2):203-5.  
Malamas FM, et al. Adnexal torsion: don't give up on the ovary. J Obstet Gynaecol. 2012 Apr;32(3):314-5. 
Chang SD, et al. Surgical intervention for maternal ovarian torsion in pregnancy. Taiwan J Obstet Gynecol. 2011 Dec;50(4):458-62. 
Koo YJ, et al. A 10-year experience of laparoscopic surgery for adnexal masses during pregnancy. Int J Gynaecol Obstet. 2011 Apr;113(1):36-9.  
Karayalçın R, et al. Conservative laparoscopic management of adnexal torsion. J Turk Ger Gynecol Assoc. 2011 Mar 1;12(1):4-8. 
French College of Gynecologists and Obstetricians. [Recommendations for clinical practice: Presumed benign ovarian tumors--short text]. J Gynecol Obstet Biol Reprod (Paris). 2013 Dec;42(8):856-66.  
Bunyavejchevin S, Phupong V. Laparoscopic surgery for presumed benign ovarian tumor during pregnancy. Cochrane Database Syst Rev. 2013 Jan 31;1:CD005459.  

Results – Adnexal torsion 



Workgroup for the update of the guidelines of the laparoscopic approach to acute abdomen 

• Surgical treatment may be indicated in some patients and may be performed as an open procedure 
or laparoscopically, although no trials have compared the two approaches (LE 5). More evidence is 
available on the comparative effectiveness of laparoscopic excision versus conservative treatment 
of endometriosis. Although these studies included elective rather than emergency patients, their 
results indicate that laparoscopic excision results in clear and patient-relevant advantages as 
opposed to conservative treatment (LE 1). 
 

• Although include elective rather than emergency patients, six further studies of high level of 
evidence (LE 1-2) have been found during the last 5 years regarding this topic, so recommendations 
are confirmed. In particular there is moderate quality evidence that laparoscopic surgery to treat 
mild and moderate endometriosis reduces overall pain and increases live birth or ongoing 
pregnancy rates. 

Ulrich U, et al. Guideline for the Diagnosis and Treatment of Endometriosis: Long Version – AWMF Registry No. 015-045. Geburtshilfe 
Frauenheilkd. 2014 Dec;74(12):1104-1118.  
Jin X, Ruiz Beguerie J. Laparoscopic surgery for subfertility related to endometriosis: a meta-analysis. Taiwan J Obstet Gynecol. 2014 
Sep;53(3):303-8. doi: 10.1016/j.tjog.2013.02.004.  
Duffy JM, et al. Laparoscopic surgery for endometriosis. Cochrane Database Syst Rev. 2014 Apr 3;4:CD011031.  
Brown J, Farquhar C. Endometriosis: an overview of Cochrane Reviews. Cochrane Database Syst Rev. 2014 Mar 10;3:CD009590.  
Ballester M, et al. Urinary dysfunction after colorectal resection for endometriosis: results of a prospective randomized trial comparing 
laparoscopy to open surgery. Am J Obstet Gynecol. 2011 Apr;204(4):303.e1-6. 
Hudelist G, et al. Diagnostic accuracy of transvaginal ultrasound for non-invasive diagnosis of bowel endometriosis: systematic review 
and meta-analysis. Ultrasound Obstet Gynecol. 2011 Mar;37(3):257-63. 

Results – Endometriosis 
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Initial management of a suspected follicular or hemorrhagic cyst is supportive management and 
continued observation with a repeat pelvic ultrasound in approximately 4–6 weeks to document 
resolution. Indications for immediate operative intervention include a large amount of peritoneal fluid 
found on transvaginal ultrasound, hemodynamic instability, and severe pain. Delayed operative 
management is indicated for patients in whom pain does not improve with conservative management or 
for persistent tumors to rule out a neoplastic process. A cystectomy is recommended as opposed to a 
unilateral salpingooophorectomy in reproductive-aged women. Laparoscopic evaluation is usually 
feasible; however, if cancer is suspected, laparotomy may be necessary to ensure complete removal and 
for staging purposes (LE 5). Laparoscopic surgery advantages over laparotomy include shorter hospital 
stay without increased adverse events (LE 3). 
 
No further studies of high level of evidence have been found during the last 5 years (only LE 4) regarding 
this topic, so recommendations are confirmed [238, 239, 240]. 

Wang H, et al. Hemoperitoneum from corpus luteum rupture in patients with aplastic anemia. Clin Lab. 2015;61(3-4):427-30. 
Vidaković S, et al. Ruptured corpus luteum cyst in early pregnancy: a case report. Srp Arh Celok Lek. 2013 Sep-Oct;141(9-10): 689-92. 
Sun WC, Li W, et al. Corpus luteum hemorrhage in a patient with aplastic anemia. J Obstet Gynaecol Res. 2013 Jan;39(1):399-401.  

Results – PID 
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Final statement 

When gynecologic disorders are the suspected cause of abdominal 
pain, diagnostic laparoscopy (DL) should follow conventional diagnostic 
investigations, especially US (GoR A), and, if needed, a laparoscopic 
treatment of the disease should be performed (GoR A). 
Close cooperation with the gynecologist is strongly recommended (GoR 
A). 
  
When gynecologic disorders are the suspected cause of abdominal 
pain, diagnostic laparoscopy (DL), although should follow conventional 
diagnostic investigations, especially US, seems better than active 
observation (Recommend), and, if needed, a laparoscopic treatment of 
the disease should be performed (Recommend). 
Close cooperation with the gynecologist is strongly suggested 
(Recommend). 
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Nonspecific acute abdominal pain (NSAP) is defined as acute 
abdominal pain that lasts less than 7 days and for which the 
diagnosis remains uncertain after baseline examination and 
diagnostic tests and  not requiring urgent procedure  
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 CT is a crucial step in the algorithm of 

assesment of NSAP  EL1 
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Diagnostic laparoscopy is a safe and feasible procedure also in ICU 

patients    EL1 

                           Not enough evidence for routinary use of early  lps 
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reduced hospital stay  and 

early recurrence   EL1 
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Costs saving   

Long term recurrence ? EL 3 Long term follow up ? 
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ACUTE ABDOMINAL PAIN  

DIAGNOSIS 
NO DIAGNOSIS  

CLINICAL OBSERVATION: 
 BASELINE, BIOCHEMICAL TESTS  
US, CT 

DIAGNOSIS 

OBSERVATION  
•stable patient(blood 
tests and conditions) 

LAPAROSCOPY 
•unstable patient 
(worsening blood 
tests or clinical 
conditions) 

NO DIAGNOSIS  EARLY 
LPS 

? 
TREATMENT 
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 Laparoscopic repair of perforated peptic ulcer: a meta-analysis. Surg Endosc 18:1013–1021 

                    Original bibliography according Oxford CEBM 2009 
 

Hainaux B, Agneessen E, Bertinotti R, De Maertelaer V, Rubesova E, Capelluto E, Moschopoulos C (2006) LE 2b              LE 3 
Accuracy ofMDCT in predicting site of gastrointestinal tract perforation. AJR Am J Roentgenol 187:1179–1183 

Earls JP, Dachman AH, Colon E, Garrett MG, Molloy M (1993) LE 2b             LE 3 
Prevalence and duration of postoperative pneumoperitoneum: sensitivity of CT vs left lateral decubitus radiography.  AJR Am J Roentgenol 161:781–785 

 Chen CH, Huang HS, Yang CC, Yeh YH (2001) LE 2b              LE 3 
 The features of perforated peptic ulcers in conventional computed tomography. Hepatogastroenterology 48:1393–1396. 

 Lunevicius R, Morkevicius M (2005) LE 1a            LE 2 
 Systemic review comparing laparoscopic and open repair for perforated peptic ulcer. Br J Surg 92:1195–1207 

 Siu WT, Leong HT, Law BKB, Chau CH, Li AC, Fung KH, Tai YP, Li MKW (2002) LE 1a             LE 2 
 Laparoscopic repair for perforated peptic ulcer: a randomized controlled trial. Ann Surg 235(3):313–319 

 Lau H (2004) ) LE 1a          LE 2 
 Laparoscopic repair of perforated peptic ulcer: a meta-analysis. Surg Endosc 18:1013–1021 

Oxford CEBM 2011 

Perforated  peptic Ulcer: the diagnosis 

The diagnosis of a perforated peptic ulcer (PPU) is based on clinical history, clinical examination, 

and instrumental investigations. A CT scan of the abdomen is the most reliable exam, not only for 

the diagnosis of perforation (sensibility nearly 100 % for the detection of pneumoperitoneum), but 

also to identify the perforation site (specificity approximately 86 %) (LE 2b). 

A DL is possible when preoperative exams are not sufficiently clear for definitive diagnosis (LE 1a). 

However, failing to identify a PPU represents one of the most frequent causes of conversion to 

laparotomy (LE1a) . 
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Original bibliography according Oxford CEBM 2009 
 

Boey J, Wong J, Ong GB (1982)   LE 3b 
 A prospective study of operative risk factors in perforated duodenal ulcers. Ann Surg 195(3):265–269 

Agresta F, Michelet I, Coluci G, Bedin N (2000)   LE 3b 
Emergency laparoscopy: a community hospital experience. Surg. Endosc 14:484–487 

Lunevicius R, Morkevicius M (2005)   LE 1a 
Systemic review comparing laparoscopic and open repair for perforated peptic ulcer. Br J Surg 92:1195–1207 

Notash AY, Salimi J, Rahimian H, Fersharaki MH, Abbassi A (2005)   LE 2b 
Evaluation of Mannheim Peritonitis Index and multiple failure score in patients with peritonitis. Ind J Gastroenterol 24:197–200 

Lee FY, Leung KL, Lai BS, Ng SS, Dexter S, Lau WY (2001)   LE 3b 
Predicting mortality and morbidity of patients operated on for perforated peptic ulcers. Arch Surg 136:90–94  

Perforated  peptic Ulcer: Selection of patients 
 
To date, there is no unanimous agreement about 

which group of patients might benefit from a 

laparoscopic approach to PPU. 

Several studies suggest that Boey’s shock score on 

admission [blood pressure (BP) \90 mmHg), ASA 

III–V (severe comorbidities), and 

duration of symptomatology ([24 h)  are the most 

reliable parameters for selecting  

 

patients (LE 3b). The laparoscopic approach is safe 

in patients with no risk factors (Boey score = 0) 

(LE 1a). Other principles of selection have been 

considered: Mannheim Peritonitis 

Index (MPI) (LE 2b), age >70 years (LE 3b) , 

APACHE II (LE 3b), and surgeon’s skill in 

miniinvasive surgery. 
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Lau WY, Leung KL, Kwong KH, Davey C, Robertson C, Dawson JJ, Chung SC, Li AK (1996) LE 5           LE 2 
A randomized study comparing laparoscopic versus open repair of perforated peptic ulcer using suture or sutureless technique. Ann Surg 224(2): 131–138 

Sanabria AE, Morales CH, Villegas MI (2005) LE 1a             LE 2 
Laparoscopic repair for perforated peptic ulcer disease.  Cochrane Database Syst Rev (4):CD004778. 

Perforated Peptic Ulcer: closure technique 
 
The choice of perforation closure technique 

depends on lesion characteristics: if margins are 

edematous, friable, and/or difficult to mobilize, 

repair can be limited to an omental patch, 

eventually associated with one or more sealant 

devices (LE 5); when the margins can be easily 

brought together, without tension, direct suturing 

can be sufficient with or without omentoplasty 

(LE 3a). To make the PPU repair simpler, and 

consequently reducing operating times, 

 

a “sutureless’’ technique has been proposed, 

eventually associated with sealant devices. 

However, debate exists about whether the 

reduction of operating times by simplified 

techniques could be a patient safety issue, with a 

higher incidence of postoperative complications 

(especially leakage) (LE 5).  

Decontamination of the peritoneal cavity by 

washing after treatment of PPU is a fundamental 

step in the surgical procedure (LE 1a) 

Original bibliography according Oxford CEBM 2009 
 

Lau WY, Leung KL, Kwong KH, Davey C, Robertson C, Dawson JJ, Chung SC, Li AK (1996) LE 5 
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Sanabria AE, Morales CH, Villegas MI (2005) LE 1a              
Laparoscopic repair for perforated peptic ulcer disease.  Cochrane Database Syst Rev (4):CD004778. 
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Perforated Peptic Ulcer: Conversion/Reintervention 
 
Predictive factors of conversion are shock on 
admittance and the free interval between the 
beginning of perforation and the diagnosis >24 h (LE 
2b). In Lau’s meta-analysis, the reoperation rate was 
higher after the laparoscopic approach (3.7 %) than 
after conventional surgery (1.6 %) (LE 1a). Suture 
site leakage represents the most important cause of 
reoperation (LE 1a). 
Lee APACHE II (5 points) and ulcer size ([10 mm)  
 

 
are independent risk factors for postoperative leak 
after laparoscopic sutureless fibrin glue repair (LE 
3b). 
A systematic review by Lunevicius reported a 
reoperation rate for the laparoscopic approach nearly 
double that for open surgery (5.3 vs. 2.1 %). The 
results of these studies, due to many biases, are not 
enough to definitively clarify the role of the 
laparoscopic repair for PPU. Further trials are 
needed. 
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Perforated Peptic Ulcer: The Outcomes 
 

One of the advantages of laparoscopic surgery is less 
postoperative pain (LE 1a), but earlier data 
[199] about pain (within 24 h postoperatively) did not 
show any difference, probably because of peritoneal 
inflammation. Recent reports confirms a decrease in 
the incidence of complications (abdominal wall 
complications, prolonged postoperative ileus, 
pulmonary infection, and mortality rate) with 
laparoscopic surgery compared to open surgery. On 
the other hand, a greater incidence of intra-
abdominal fluid collection (due mostly to leakage at 
the suture site) has been reported. 

 
However, none of these differences are statistically 
significant . 
The operative times are longer for laparoscopy (LE 
1b) (except one study); however, a progressive and 
constant reduction of operative times over the past 10 
years has been seen, probably due to an improvement 
inthe surgeon’s skill, better technology, and better 
organization of the surgical teams. The hospital stay 
has been shown to be more favorable for the 
laparoscopic approach compared to traditional 
surgery in Siu et al. but not in Lau and Berleff et al. 
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2011 - 2015 

LITERATURE RESEARCH METHOD 

PubMed has been searched, at first, with the following criteria: Limits Activated: Humans, Clinical Trial, Meta-Analysis, 
Practice Guideline, Randomized Controlled Trial, Review, English, All Adult: 19+ years, published from 2011/01/01 to 
2015/06/31. 
 Search details: laparoscopy, laparoscopic repair, perforated peptic ulcer, perforated duodenal ulcer, PPU. 

        93 articles screened based on abstract 

        90 full-text were extracted 

                    30 Articles excluded: subjects not rilevant 

                                60 Articles included   
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What’s news PPU and LAPAROSCOPY: THE DIAGNOSIS  

 Pneumoperitoneum: x-ray in 30 of 41 patients (75%); CT in 76 of 77 patients (98%; <0.001). 

 increased use of CT  as the primary diagnostic tool for PPU and of laparoscopic repair in its  
   surgical treatment. 

Retrospective,  
single institution, population-based review.  
114 pat. underwent to surgery for PPU between 2003 and 2009. 

LEV 3 

Current practice is to perform a CT scan in the stable patient, and avoid 
upright chest x-ray or plain radiographs due to the lower sensitivity and 
potential added delay in diagnosis.    

CT 
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What’s new PPU and LAPAROSCOPY: THE OUTCOMES 

  2 meta-analysis: Sanabria (updated in 2012) and Stravos (2013) 

  Inconclusive results: the outcomes from laparoscopy not different from those of open  surgery . 

LEV 2 The Cochrane Library 2005,  
Issue  4-Updated:2012 

 Laparoscopy could be the first therapeutic after considering other  

     variables such as surgeon’s experience, costs and availability. 

 It is necessary to have RCT with large sample sizes, better outcomes  

     assessments and in different populations. 

LEV 2 
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What’s news PPU and LAPAROSCOPY: Conversion/Reintervention 

 25% of patients were converted. 
 17%  (124 of 726) of patients were reoperated (almost 1/5 patients).  
  persistent leak (43 patients, 5·9 per cent) 
  wound   dehiscence (34, 4·7 per cent). 
 

     risk of reoperative surgery in patients with laparotomy and  converted to open    
    90-day mortality in patients who had reoperation 

726 patients (2011 - 2013) 
238 (32·8%)  laparoscopy 

LEV 3 
Nationwide cohort study 
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LEV 3 

 11 different scoring systems. 
  In 5 studies the accuracy of outcome prediction of  
   different scoring systems was compared. 

  Considerable variations in accuracy for outcome prediction (30 day mortality) 
  The Boey score and the ASA score are most commonly used (the only  two studies  that  report   
      values  for  morbidity prediction) 
  Other scoring systems are hampered by a lack of validation or by their complexity that precludes  
      routine clinical  use 
 The PULP score seems promising but it needs external validation before  widespread use. 

What’s news PPU and LAPAROSCOPY: 
Selection of patients 
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  The largest recent study evaluating outcome prediction for PPU patients, that incorporates both the ASA score  and the Boey score  
    and can be evaluated preoperatively. 

2668 patients:  median age of 70.9 years, 55% female. 

Acta Anaesthesiol Scand., 2012 May;56(5):655-62 
 

The Peptic Ulcer Perforation (PULP) score: a predictor of mortality following peptic ulcer 
perforation. A cohort study. 
 
Møller MH, Engebjerg MC, Adamsen S,  Bendix J, Thomsen RW 
Department of Anaesthesiology and Intensive Care Medicine, Copenhagen University Hospital Bispebjerg, Denmark. mortenhylander@gmail.com 

35 hospitals in Denmark. Patients surgically treated for gastric or duodenal PPU between 1 February 2003 and 31 August 2009.  
Outcome measure: 30-day mortality. 
eight variables: 1) age > 65 years, 2) active malignant disease or AIDS, 3) liver cirrhosis, 4) steroid use, 5) time from perforation to 
admission > 24 h, 6) pre-operative shock, 7) serum creatinine > 130 μM, and 8) the four levels of the ASA score (from 2 to 5). 

LEV 3 

The nationwide PULP study 

What’s news PPU and LAPAROSCOPY: Selection of patients 

The score predicted mortality  (AUC:0.83) better than the Boey score (AUC 
0.70) and the  ASA score alone  (AUC 0.78) 
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observational cohort study  
172 patients (January 2001 through December 2010).  
50 laparoscopy 
Primary outcome: 30-day mortality 
28  Patients (16 %) died within 30 days 

  Age, active cancer, hyperbilirubinaemia,  hypoalbuminaemia, elevated creatinine and delay  
    from  perforation to surgery of >24 h predicted mortality best. 
  The PULP score and the ASA score predicted mortality equally well and better  than the   
    Boey score, but none of them were optimal. 

LEV 3 

What’s news PPU and LAPAROSCOPY: Selection of patients 
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Perforated peptic ulcer: statement 

Laparoscopy is a useful diagnostic tool when preoperative findings are not conclusive, 

especially if a laparoscopic treatment is likely (GoR A).  

Laparoscopy is a possible alternative to open surgery in the treatment of perforated peptic 

ulcer).(GoR B) 

Laparoscopy is a useful diagnostic tool when preoperative findings are not conclusive, 

especially if a laparoscopic treatment is likely (Strong Evidence). Laparoscopy is a possible 

alternative to open surgery in the treatment of perforated peptic ulcer, although to date 

outcomes are not different from those of open surgery  (Weak Evidence). 

The use of scoring systems for an adeguate selection of patients migth improve the 

outcomes. However further investigations are needed before their widespread use because 

of the considerable variations in outcome prediction  (Weak  Evidence).  

N 
E 
W 
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 Although laparoscopic colon resection for 

obstructing colon cancer appears to be 
technically feasible in selected patients, it is 
rarely used in the emergency setting.  
(EL: 4, GoR: WEAK).  

• Gash K, Chambers W, Ghosh A, Dixon AR. The role of laparoscopic surgery for the management of acute large bowel 
obstruction. Colorectal Dis. 2011 Mar;13(3):263-6. 

• Frago R, Ramirez E, Millan M, Kreisler E, del Valle E, Biondo S (2014) Current management of acute malignant large bowel 
obstruction: a systematic review. Am J Surg 207:127-138 

• Ng SS, Lee JF, Yiu RY, Li JC, Leung WW, Leung KL (2008) Emergency laparoscopic-assisted versus open right hemicolectomy for 
obstructing right-sided colonic carcinoma: a comparative study of short-term clinical outcomes. World J Surg. 32(3):454-8. 
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Expandable stenting (SEMS) for left-sided obstructing neoplasm followed by elective 
surgery is a successful treatment modality that offers advantages over emergency 
surgery in terms of increase in successful primary anastomosis, reduction of stoma 
creation, infections and overall morbidity (EL:1,  GoR: STRONG).   
 

However, SEMS placement is followed by laparoscopic surgery in a minority of 
cases, and long-term oncologic outcomes are under evaluation. (EL:3; GoR:WEAK).  
 

SEMS placement is recommended as the preferred treatment for palliation of 
malignant colonic obstruction (EL:2, GoR: STRONG), except in patients treated or 
considered for treatment with antiangiogenic drugs (EL: 3, GoR: STRONG).  
• Huang X, Lv B, Zhang S, Meng L (2014) Preoperative colonic stents versus emergency surgery for acute left-sided malignant colonic 

obstruction: a meta-analysis. J Gastrointest Surg 18:584-591 
• Karoui M, Charachon A, Delbaldo C, Karoui M, Charachon A, Delbaldo C, Loriau J, Laurent A, Sobhani I, Tran Van Nhieu J, Delchier 

JC, Fagniez PL, Piedbois P, Cherqui D (2007)  Stents for palliation of obstructive metastatic colon cancer: impact on management 
and chemotherapy administration. Arch Surg 142:619-623 

• Sabbagh C, Browet F, Diouf M, Cosse C, Brehant O, Bartoli E, Mauvais F, Chauffert B, Dupas JL, Nguyen-Khac E, Regimbeau JM 
(2013) Is stenting as "a bridge to surgery" an oncologically safe strategy for the management of acute, left-sided, malignant, 
colonic obstruction? A comparative study with a propensity score analysis. Ann Surg. 258(1):107-15. 

• Maruthachalam K, Lash GE, Shenton BK, Horgan AF (2007) Tumour cell dissemination following endoscopic stent insertion. Br J 
Surg. 94(9):1151-4. 
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Author Type of study Number 
of 
patients 

Interval between 
SEMS and surgery 
(days) 

Stoma  
(%) 

Conversion to 
open surgery (%) 

Early 
postoperative 
morbidity (%) 

Hospital 
stay 
(days) 

Morino et al., 
2002 [21] 

Retrospective 4 5 (4-5) 0 0 0 7 (5-7) 

Balagué et al., 
2004 [22]  

Retrospective 6 8 (5-14) 0 16.7 open 
16.7 hand-
assisted 

16.7 6.5 (5-12) 

Dulucq et al., 
2006 [23] 

Prospective 14 6.5±2 0 0 10 16.4±5* 

Chung et al., 
2008 [24]  

Retrospective 17 7 (2-11) 17.6 0 11.8 9 (7-49) 

Stipa F et al., 
2008 [25] 

Retrospective 6 16.5 (6-18) 0 0 0 7 

Lujan HJ et al., 
2013 [15]  

Retrospective 12 19 (4-60) 8.3 0 NA NA 

SEMS and laparoscopic colon resection: data from the literature 
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Recently, the European Society for Gastrointestinal Endoscopy published new 
recommendations for the use of self-expandable metal stents for obstructing colonic 
and extracolonic cancer:  

1. prophylactic colonic metal stent placement is not recommended and should be 
reserved for symptomatic patients with imaging evidence of obstruction (strong 
recommendation, low quality evidence); 
2. colonic metal stent placement as a bridge to elective surgery is not recommended 
(strong recommendation, high quality evidence);  

3. colonic metal stent placement is an alternative to emergency surgery only in case of 
increased risk of postoperative mortality (weak recommendation, low quality 
evidence) 

4. colonic metal stent placement is recommended as the preferred treatment for 
palliation (strong recommendation, high quality evidence) 

• van Hooft JE, et al. Self-expandable metal stents for obstructing colonic and extracolonic cancer: European Society of 
Gastrointestinal Endoscopy (ESGE) Clinical Guideline. Endoscopy 2014, 46(11):990-1053 
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Two ongoing RCTs on stent as “bridge to surgery” versus emergency surgery for left 
colonic malignant obstruction: 

1. the Colorectal Stent Trial (CReST), a multi-centre phase III, randomized controlled 
trial, which should have completed patients recruitment on Dec 31st 2014 
[URL:http://www.birmingham.ac.uk/Documents/college-mds/trials/bctu/crest/CReSTProtocolv2116072009.pdf 2009].  
2. the ESCO trial (NCT00591695 - Enteral Stents for Colonic Obstruction (ESCO)), and 
is still recruiting.  
 

The future results of these studies as well as other studies on this topic are 
awaited to better define the role of emergent colonic stenting for obstruction as 
“bridge to surgery”, and consequently the possible role of laparoscopy. 
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Emergent laparoscopic repair is a valid alternative to the open approach in 
colonic perforations following both diagnostic and therapeutic colonoscopy  that 
are not recognised immediately or failed to be repaired endoscopically (EL: 4, 
GoR: WEAK). 
Early recognition of perforation during diagnostic or therapeutic endoscopy allows 
immediate repair of the defect endoscopically if feasible.  
For those non recognised immediately or failed to repair, emergency surgery is 
mandatory and may be approached laparoscopically.  

The options include a laparoscopic lavage and drainage, eventual defunctioning 
stoma, or a segmental resection with or without primary anastomosis. 

• Bleier JI, et al.. Initial repair of iatrogenic colon perforation using laparoscopic methods. Surg Endosc 2008; 22: 646-649 
• Hansen AJ, et al. Laparoscopic repair of colonoscopic perforations: indications and guidelines. J Gastrointest Surg 2007 May;11(5):655-9. 
• Lohsiriwat V. Colonoscopic perforation: incidence, risk factors, management and outcome. World J gastroenterol 2010 ;16(4):425-30 
• Rotholtz NA et al. Laparoscopic approach to colonic perforation due to colonoscopy. World J Surg 2010 Aug;34(8):1949-53. 
• Miranda L, et al. Iatrogenic colonic perforation: repair using laparoscopic technique. SLEPT  2011 Jun;21(3):170-4. 
• Coimbra C, et al. Laparoscopic repair of colonoscopic  perforation:a new standard?  Surg Endosc. 2011 May;25(5):1514-7 
• Samalavicius NE et al. Incidence, risk, management, and outcomes of iatrogenic full-thickness large bowel injury associated with 56,882 

colonoscopies in 14 Lithuanian hospitals. Surg Endosc 2013 May;27(5):1628-35 
• Kim J et al. Comparison of the surgical outcomes of laparoscopic versus open surgery for colon perforation during colonoscopy. Ann Surg Treat 

Res. 2014 Sep;87(3):139-43 
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In the emergency setting, laparoscopy for the treatment of both 
ulcerative colitis and Crohn’s disease of the colon offers limited 
advantages in terms of overall morbidity compared to open surgery. 
(ER: 4, GoR: WEAK). 
While laparoscopic elective surgery showed benefits in the management of both ulcerative 
colitis and colonic Crohn’s disease compared to open surgery, in the emergency setting, the 
advantages of laparoscopy over open surgery are not so evident due to the limited data available. 
Based on the evidence of case-matched studies with few cases in each series, a limited 
advantage in terms of overall morbidity may be observed. 

• Marcello PW, et al.. Laparoscopic total colectomy for acute colitis: a case-control study. Dis Colon Rectum 2001; 44: 1441-1445  
• Seshadri PA, et al. Does a laparoscopic approach to total abdominal colectomy and proctocolectomy offer advantages? Surg 

Endosc 2001; 15: 837-842 
• Aarons CB. Laparoscopic surgery for crohn disease: a brief review of the literature.  Clin Colon Rectal Surg. 2013;26(2):122-7.  
• Bellolio F,  et al. Outcomes following surgery for perforating Crohn's disease. Br J Surg 2013 Sep;100(10):1344-8. doi: 

10.1002/bjs.9212. 
• Messenger DE, et al. Subtotal colectomy in severe ulcerative and Crohn's colitis: what benefit does the laparoscopic approach 

confer? Dis Colon Rectum. 2014 Dec;57(12):1349-57. doi: 10.1097/DCR.0000000000000238. 
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Hinchey Ia: outpatient treatment (EL: 2, GoR: strong) 

• Biondo S, Golda T, Kreisler E, Espin E, et al. Outpatient versus hospitalization management for uncomplicated 
diverticulitis: a prospective, multicenter randomized clinical trial (DIVER Trial). Ann Surg. 2014 Jan;259(1):38-44 

• Shabanzadeh DM, Wille-Jørgensen P. Antibiotics for uncomplicated diverticulitis. Cochrane Database Syst Rev 2012; 
(11)CD009092 

• Chabok A, Pahlman L, Hjern F, Haapaniemi S, Smedh K; AVOD Study Group. Randomized clinical trial of antibiotics in 
acute uncomplicated diverticulitis. Br J Surg 2012; 99: 532 – 539 

• Ribas Y, Bombardo  ́ J, Aguilar F, Jovell E, Alcantara-Moral M, Campillo F et al. Prospective randomized clinical trial 
assessing the efficacy of a short course of intravenously administered amoxicillin plus clavulanic acid followed by oral 
antibiotic in patients with uncomplicated acute diverticulitis. Int J Colorectal Dis 2010; 25: 1363 – 1370 

• Kellum JM, Sugerman HJ, Coppa GF, Way LR, Fine R, Herz B et al. Randomized, prospective comparison of cefoxitin and 
gentamicin – clindamycin in the treatment of acute colonic diverticulitis. Clin Ther 1992; 14: 376 – 384 

• Daniels L, Ünlü Ç, de Korte N, van Dieren S, Stockmann HB, Vrouenraets BC; Consten EC, van der Hoeven JA, Eijsbouts QA, 
Faneyte IF, Dijkgraaf MG, Boermeester MA on behalf of Collaborators of the DIABOLO Trial. A randomised clinical trial of 
observational versus antibiotic treatment for a first episode of uncomplicated acute diverticulitis. United European 
Gastroenterol J. 2014 Oct; 2(1 Suppl): A1–A131. OP004 
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Hinchey I and II, when septic despite medical therapy:  
percutaneous drainage when feasible (EL: 2, GoR STRONG).  

• Toorenvliet BR, Swank H, Schoones JW, Hamming JF, Bemelman WA. Laparoscopic peritoneal lavage for perforated colonic 
diverticulitis: a systematic review. Colorectal Dis 2010;12(9):862–7 

Hinchey I and II with persisting sepsis, and Hinchey III might be 
indications for peritoneal lavage, but this has still to be assessed 
through RCTs (EL: 3, GoR WEAK).  
When successfully performed laparoscopic lavage and drainage 
does not always necessitate a future elective colonic resection (EL: 
3, GoR WEAK). 

• Sorrentino M, Brizzolari M, Scarpa E, et al. Laparoscopic peritoneal lavage for perforated colonic diverticulitis: a definitive treatment? 
Retrospective analysis of 63 cases. Tech Coloproctol. 2015 Feb;19(2):105-10. 

• Cirocchi R, Trastulli S, Vettoretto N, et al. Laparoscopic peritoneal lavage: a definitive treatment for diverticular peritonitis or a 
"bridge" to elective laparoscopic sigmoidectomy?: a systematic review. Medicine (Baltimore). 2015 Jan;94(1):e334. doi: 
10.1097/MD.0000000000000334 
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Peritoneal lavage  
 
The advantage advocated by the supporters of this technique are: 

- avoidance of a large laparotomy and derivative procedures, thus, reducing their 
consequent complications.  
- reduction of postoperative pain and the subsequent use of analgesics, 

- lowering of surgical site infections,  

- a potential reduction of the rate of incisional hernias,  
- amelioration in postoperative disability.  

In addition, the recurrence rate of acute diverticulitis’ attacks requiring hospitalization is 
low, and in most patients there is no need for a deferred colonic resection.  

Whenever an elective colonic resection is indicated, laparoscopic peritoneal lavage 
reduces adhesions, therefore, facilitating the laparoscopic approach.  
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Peritoneal lavage  
 

Recently concerns have been risen about its use even in selected patients. The largest 
study on peritoneal lavage designed was the LADIES trial 
(http://clinicaltrials.gov/show/NCT01317485). The study was planned as a 2:1:1 
randomisation between laparoscopic lavage and drainage, sigmoidectomy with primary 
anastomosis and sigmoidectomy with end-colostomy. Recruitment started in April 2010, 
but in 2013 the laparoscopic lavage and drainage arm was closed on advice of the data 
and safety monitoring board due to safety issues, with the two other arms still continuing 
recruitment. 

Further evidence is needed, and the ongoing RCTs (DILALA, LapLAND and SCANDIV) 
will be completed shortly, and they should provide more consistent, comprehensive and 
conclusive data on this subject.  
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Peritoneal lavage  
 

“The poor quality of the existing literature on peritoneal lavage in 
aggregate and the inherent selection bias in the literature are 
major obstacles in advocating the widespread adoption of the 
laparoscopic lavage; the safety of lavage for purulent or fecal 
peritonitis has not been proven or disproven by the published 
studies to date.” 

• Feingold D, Steele SR, Lee S, Kaiser A, Boushey R, Buie WD, Rafferty JF (2014) Practice parameters for the treatment of 
sigmoid diverticulitis. Dis Col Rectum 57,  284-294     
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When is laparoscopic resection recommended for 
the treatment of acute diverticulitis?  
  
 Systematic review - National Inpatient Sample (NIS) database – 2,664 
laparoscopic resections in 4 years; more than 50% required 
conversion to open surgery 
With no difference in mortality or morbidity, laparoscopic approach 
resulted a predictor of routine discharge and decreased length of stay, 
although cost analysis revealed substantial equivalence between groups. 

• Rea JD, Herzig DO, Diggs BS, Cone MM, Lu KC. Use and outcomes of emergent laparoscopic resection for acute 
diverticulitis. Am J Surg 2012; 203: 639-643 
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Original bibliography according Oxford CEBM 2009 

 LoE 3b  

LoE 3  

Original bibliography according Oxford CEBM 2011 
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Laparoscopic treatment of small bowel obstruction can 
be successfully and safely accomplished (LoE 3).  
When feasible, laparoscopic adhesiolisis is associated 
with a quicker functional recovery and a reduced LOS, 
with at least similar morbidity and mortality than open 
surgery (LoE 3). 
Selection of patients and preoperative planning is the 
key for a safe and successful laparoscopic surgery for 
SBO (LoE 3). 
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Neither RCTs nor prospective controlled 
studies comparing open vs. LAP 
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@ results expected 2018 

@ primary endpoint LOS 

 

* secondary endpoints: functional recovery, enteral 
nutrition, morbidity and mortality  
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Incidence of adhesions-related readmissions  

  LAP (%) Open (%) 

Cholecystectomy 0.2 7.1 

Colectomy 4.5 9.5 

Hysterectomy 0 15.6 

Adnexal surgery 0 23.9 

LAP reduces the rate of postoperative adhesions  

LoE 3  
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Shnuriger 2011 

Incidence of adhesions-related readmissions  

  LAP (%) Open (%) 

Cholecystectomy 0.2 7.1 

Colectomy 4.5 9.5 

Hysterectomy 0 15.6 

Adnexal surgery 0 23.9 

LAP reduces the rate of postoperative adhesions  

LoE 3  



Workgroup for the update of the guidelines of the laparoscopic approach to acute abdomen 

108,141 patients 

4 times increased risk of SBO for open surgery  

LAP reduces the rate of postoperative adhesions  

LoE 3  
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LAP advantageous for better outcome  

LoE 2  
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LAP advantageous for better outcome  

 334 patients in 4 retrospective comparative 
studies using meta-analytic methods 

 
 laparoscopic adhesiolysis associated with 

reduction in 
 overall complication rate (p< 0.01) 
 prolonged ileus rate (p<0.01) 
 pulmonary complication rate (p<0.04) 
  No differences for intraoperative bowel 

injuries, wound infection and mortality  
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LAP advantageous for better outcome  

 334 patients in 4 retrospective comparative 
studies using meta-analytic methods 

 
 laparoscopic adhesiolysis associated with 

reduction in 
 overall complication rate (p< 0.01) 
 prolonged ileus rate (p<0.01) 
 pulmonary complication rate (p<0.04) 
 no differences for intraoperative bowel  
     injuries, wound infection and mortality  

LoE 2  
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LAP advantageous for better outcome  
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 data of the ACS NSQIP between 2005 and 2010 

 4616 patients operated for SBO (3697 open, 919 LAP) 

     Sicker patients, conversions and bowel resections excluded 

 

LAP (both unadjusted and adjusted ORs) revealed a statistically 
significant advantage over open surgery 
  

morbidity & 30-day postop mortality (p<0.01) 

overall complications (p<0.01) 

LOS (p<0.01) 

LAP advantageous for better outcome  

LoE 3  
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LAP advantageous for better outcome  
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LAP advantageous for better outcome  

 269 patients 

 83 (30.9%) managed LAP 

 conversion rate 38.6%  
 

Laparoscopy allowed 

quicker recovery (time of passage of flatus, p<0.005) 

reduced LOS (5 vs. 7 days, p<0.031) 

reduced overall complication rate (27.7 vs. 43.6%, p<0.014)  

LoE 3  
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LAP advantageous for better outcome  

 data of the ACS NSQIP between 2005 and 2010 

 significant reduction of 30-days mortality and of 
major complications with LAP 

LoE 3 
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A trend toward a reduced conversion rate  

LoE 3  29 % 
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Selection of patients 

LoE 4-5 

LAP should be preceded by adequate preoperative imaging 
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Laparoscopic treatment of small bowel obstruction can 
be successfully and safely accomplished (LoE 3).  
 

When feasible, laparoscopic adhesiolisis is associated 
with a quicker functional recovery and a reduced LOS, 
with at least similar morbidity and mortality than open 
surgery (LoE 3). 
 

Selection of patients and preoperative planning is the 
key for a safe and successful laparoscopic surgery for 
SBO (LoE 5). 
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An argument in favor of TAPP is the fact that, unlike 
TEP or open technique where the surgeons have a 
few minutes to make a decision on bowel resection, 
trans-abdominal approach allows the reassessment 
of the viability of bowels at the end of the procedure, 
thereby avoiding unnecessary bowel resection  
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We prefer the TEP because we feel that 
laparoscopic extraperitoneal preparation of 
the preperitoneal floor avoids the usual 
struggle of an open preperitoneal repair 
and results in a larger and better 
positioned of mesh than in an open 
anterior approach. In addition, dissection 
of the ccord structures does not rely on 
invagination of the sac which makes the 
dissection more difficult when dealing with 
the scrotal hernia  
 
The combined technique allow the surgeon 
to achieve an adequate peritoneal 
dissection of the cord in these cases of  
longstanding nature of these hernias with 
the attendant anatomic distortion  and an 
appropriate distension of the mesh 
(ELECTION) 
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INCARCERATED HERNIA MAY BE REDUCED BY 
LAPAROSCOPY ALSO USING AN HYBRID TECHNIQUE 
TOGETHER WITH LAPAROTOMY OR CONSISTING OF A 

TWO STAGED LAPAROSCOPY, EITHER WITH TEP OR TAPP 
APPROACH 

 
 

WEAK RACCOMANDATION  
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Search strategy 
Pubmed Search Terms:  
“incarcerated incisional/ventral hernia”, “laparoscopic repair”, 
“laparoscopic acute management”, “incarcerated incisional ventral 
hernia repair”  
 
• (2012-2015)    

• randomized controlled trials (RCT) 
• meta-analysis 
• systematic reviews focused on the topic 
• other studies (comparative or case-control studies, case series, expert 

reviews) were included too  
OXFORD 2011 

GRADE METHOD (weak and strong) 
 

ARTICLES: 18 
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Consensus Conference EAES 

•The open approach remains the standard treatment for 
incarcerated hernia 

•Laparoscopy: selected patients  and maximum expertise 

2005 

2010 

Italian Consensus (SIC, ACOI, SICE and the Italian Chapter of Hernia 
Society) 

• Laparoscopy:  the incidence of intra- and postoperative complications and 
recurrences in emergency cases was the same as in elective cases. 

•  Expertise: emergency surgery ; laparoscopic repair of abdominal wall in 
elective cases.  

2012 

Consensus Development Conference on Laparoscopic approach to acute 
abdomen (SICE, ACOI, SIC, SICUT, SICOP, EAES)  

• The laparoscopic approach to incarcerated ventral and incisional hernias 
may be performed in selected patients.  
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What is new?  
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- Selection criteria for patients undergoing 
laparoscopic repair in emergency 

 
- Use of biological prosthesis in contaminated field 
 
- Surgical details  

Main points  

Neither randomized control trials or prospective controlled 
studies are available in literature  
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Selection criteria of patients 
Best cases for laparoscopy 

• Absence of marked abdominal distension (<5 cm) (EL3) 

• Absence of peritonitis and intestinal ischemia (EL4) 

• Absence of high-septic-risk situations (enterocutaneous fistulas) (EL4) 

• Absence of major defects with loss of domain  (EL4) 

Laparoscopy remains contraindicated in these cases  (EL3):  

• High operative risk 

• Haemodynamic  instability 

• Massive abdominal distension 

• Perforative or bowel necrosis 

• Limitated laparoscopic experience 
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What is new? 

The Consensus 
Development 

Conference on 
laparoscopic treatment 

of ventral hernias  
(SICE 2013)  

• Non-viable intestinal has not to be considered as a 
contraindication for prosthetic repair.  

• The immediate mesh repair is preferably deferred only in 
cases of abundant peritoneal contamination (Bessa 2013) 

• The biological meshes provides a new prospective in the 
contaminated surgical field, in laparoscopic emergency 
hernia repair too, with good results in terms of 
recurrence and wound infection (Franklin 2008)  

• Their laparoscopic use is recommended in controlled 
trials (LAPSIS 2010) 

• The search showed no study directly comparing different 
methods of adhesiolysis and their risks, although an 
Italian consensus conference recommended cold and 
sharp adhesiolysis.  

EL 3 
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After 2013…what is new?  
EL 3 Navez B1, Navez J2. Laparoscopy in the acute abdomen. 

Best Pract Res Clin Gastroenterol. 2014 Feb;28(1):3-17. 

Bessa SS, Abdel-Razek AH. Results of prosthetic mesh 
repair in the emergency management of the acutely 
incarcerated and/or strangulated ventral hernias: a seven 
years study. Hernia 2013 Feb;17(1):59-65. 

Bittner R, Bingener-Casey J, Dietz U, et al. Guidelines for 
laparoscopic treatment of ventral and incisional 
abdominal wall hernias (International Endohernia Society 
(IEHS)) – Part 1.2.3  Surg Endosc 2014; 28: 2-29. 

Maciej Pawlak, Kamil Bury, Maciej Śmietański. The 
management of abdominal wall hernias – in search of 
consensus. Videosurgery Miniinv 2015; 10 (1): 49–56.   
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Statement (weak reccomendation)  

• Laparoscopic treatment of incarcerated or strangulated ventral/incisional 
hernia can be successfully accomplished in selected patients and restricted 
to surgeons with maximum expertise in this field. 

 
• Even if the laparoscopic implant of biological mesh is feasible, the use of 

these meshes should be restricted to contaminated field in open surgery. 
Their laparoscopic use is recommended in controlled trials.  

 
• No study directly comparing different methods of adhesiolysis and their 

risks. To avoid enterotomy, it is safer to use cold and sharp adhesiolysis or 
ultrasonic dissection.  
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References according to Oxford CEBM  2009 

Stefanidis D, Surg Endosc 2009  LoE3a   

Uranus S,. Eur J Trauma Emerg Surg 2010  LoE 5  

Leppaniemi A, J Trauma 2003 LoE 1b  

Choi YB, Surg Endosc 2003 LoE 4 

Smith RS, Am J Surg 1995 LoE 2b 

Zantut LF, J Trauma 1997 LoE 2b 

 

 

Guidelines 2012 
 
Statement ⌗1 
 

After penetrating trauma of the 

abdomen, laparoscopy may be 

useful in hemodynamically stable 

patients with documented or 

equivocal penetration of the 

anterior fascia (Gor B). 
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Guidelines 2015 
 
Statement ⌗1 
 

After penetrating trauma to the 

abdomen, laparoscopy may have 

both a diagnostic and therapeutic 

role in hemodynamically stable 

patients with documented or 

suspected peritoneal penetration 

(Recommendation Strong). 

 

References according to Oxford CEBM  2011 

Stefanidis D, Surg Endosc 2009 LoE 3  

Uranus S,. Eur J Trauma Emerg Surg 2010  LoE 5  

Leppaniemi A, J Trauma 2003   LoE  2 (diagnostic) 

Choi YB, Surg Endosc 2003 LoE 4 
Smith RS, Am J Surg 1995 LoE 3 
Zantut LF, J Trauma 1997  LoE 3 
Sosa JL, J Trauma 1995 LoE4 
Kawahara NT, J Trauma 2009 LoE 4 

Khubutiya MSh, Surg Laparosc Endosc Percutan Tech. 2013 LoE  3  

Johnson JJ, Am J Surg. 2013 LoE  4  

O'Malley E, World J Surg. 2013  LoE 3  

Grushka J,Scand J Surg. 2014  LoE 5 

Koto MZKoto MZ, J Laparoendosc Adv Surg Tech A. 2015  LoE 4 

Chestovich PJ, J Trauma Acute Care Surg. 2015 LoE 4 

Uranues S, World J Surg. 2014  LoE  3  
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References according to Oxford CEBM  2009 

Stefanidis D, Surg Endosc 2009  LoE3a   

Uranus S,. Eur J Trauma Emerg Surg 2010  LoE 5 

Smith RS, Am J Surg 1995 LoE 2b 

Mathonnet M., Surg Endosc 2003 LoE 4 

Fabian TC,Ann surg 1993 LoE 3b 

 

  

  

Guidelines 2012 
 
Statement ⌗2 
 

Laparoscopy should be considered in 

hemodynamically stable blunt trauma 

patients with suspected intraabdominal 

injury and equivocal findings on imaging 

studies or even in patients with negative 

studies but with a high clinical likelihood 

for intra-abdominal injury (‘‘unclear 

abdomen’’) to exclude relevant injury 

(GoR C). 



Workgroup for the update of the guidelines of the laparoscopic approach to acute abdomen 

Guidelines 2015 
 
Statement ⌗2 
 

Laparoscopy should be considered in 

hemodynamically stable blunt trauma 

patients with suspected intra-abdominal 

hollow viscus injuries on imaging studies 

and equivocal peritoneal findings or in 

patients with negative imaging but with 

high clinical suspicion of intra-abdominal 

hollow viscus injury (‘‘unclear abdomen’’) 

(Recommendation Weak). 

References according to Oxford CEBM  2011 

Stefanidis D, Surg Endosc 2009  LoE3  
Uranus S,. Eur J Trauma Emerg Surg 2010  LoE 5  
Smith RS, Am J Surg 1995  LoE 3 
Mathonnet M., Surg Endosc 2003 LoE 4 
Fabian TC,Ann surg 1993 LoE 3 
Khubutiya MSh, Surg Laparosc Endosc Percutan Tech. 2013 LoE 3  
Johnson JJ, Am J Surg. 2013 LoE 4  
Grushka J, Scand J Surg. 2014  LoE  5 
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Guidelines 2012 
 
Statement ⌗3 
 
 

To optimize results, the procedure 

should be incorporated in 

institutional diagnostic and 

treatment algorithms for trauma 

patients (Gor D). 

References according to Oxford CEBM  2009 

  

Stefanidis D,Surg Endosc 2009 LoE3a    

Choi YB, Surg Endosc 2003 LoE 4 

Weinberg JA, Injury 2007 LoE 4 

Smith RS, Am J Surg 1995 LoE 2b 

Matthews BD,Surg Endosc 2003 LoE4 
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Guidelines 2015 
 
Statement ⌗3 
 
 

In order to achieve enhanced 

outcomes, the use of laparoscopy in 

abdominal trauma should be 

incorporated into institutional 

diagnostic and treatment algorithms 

(Recommendation Weak).  

 

References according to Oxford CEBM  2011 
  
Stefanidis D, Surg Endosc 2009 LoE3 (no algorithm) 
Choi YB, Surg Endosc 2003 LoE 4 
Weinberg JA, Injury 2007 LoE 4 
Smith RS, Am J Surg 1995 LoE 3 
Matthews BD,Surg Endosc 2003 LoE4  
Casali M, Ann Ital Chir. 2008 LoE 4  
DeMaria EJ, J Laparoendosc Adv Surg Tech A. 2000 LoE 3 
O'Malley E, World J Surg. 2013LoE 3 
Lee PC, Surg Innov. 2014 LoE  4 
Mjoli M, Surg Endosc. 2015  LoE  4 
Koto MZKoto MZ, J Laparoendosc Adv Surg Tech A. 2015  LoE 4 
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Guidelines 2015 
 
Statement ⌗4 
 
 

The use of laparoscopy for trauma is 

feasible only if the patient is 

hemodynamically stable and should 

be avoided in the presence of any 

contraindications for laparoscopic 

surgery (Recommendation 

Strong). 

References according to Oxford CEBM  2011 

Cuschieri A.,Ann R Coll Surg Engl 1988 LoE 2 

Leppaniemi A, J Trauma 2003 LoE  2  

Uranus S,. Eur J Trauma Emerg Surg 2010  LoE 5  

Stefanidis D, Surg Endosc 2009 LoE 3  

Matthews BD,Surg Endosc 2003 LoE4  
Weinberg JA, Injury 2007 LoE 4 

Choi YB, Surg Endosc 2003 LoE 4 

Warren O, Emerg Surg 2006 LoE 5 

Smith RS, Am J Surg 1995  LoE 3 

Zantut LF, J Trauma 1997 LoE 3 

Sosa JL, J Trauma 1995 LoE4 

Mathonnet M., Surg Endosc 2003 LoE 4 

Fabian TC,Ann surg 1993 LoE 3 

Marks JM, Surg Endosc 1997 LoE 4 

Como JJ, J Trauma 2010 LoE 5 

Lin HF,World J Surg 2010 LoE4 

Kawahara NT, J Trauma 2009 LoE 4 

Mjoli M, Surg Endosc. 2015  LoE  4 

Koto MZKoto MZ, J Laparoendosc Adv Surg Tech A. 2015  LoE 4 
Lim KH, World J Emerg Surg. 2015 LoE 4 
Lin HF, Am J Surg. 2015 LoE 4 
Lee PC, Surg Innov. 2014 LoE  4 
Di Saverio S. J Trauma Acute Care Surg. 2014 LoE 5  
Khubutiya MSh, Surg Laparosc Endosc Percutan Tech. 2013 LoE 3  
Johnson JJ, Am J Surg. 2013  LoE 4 
O'Malley E, World J Surg. 2013  LoE 3  
Grushka J, Scand J Surg. 2014  LoE  5  
Zafar SN, Am J Surg. 2015  LoE 2 

Uranues S, World J Surg. 2014  LoE  3  
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Guidelines 2015 
 
Statement ⌗5 
 
 

The use of laparoscopy for trauma 

should be attempted only after 

completion of appropriate learning 

curve and acquisition of specific skills, 

by surgeons with both open and 

laparoscopic surgical expertise 

(Recommendation Weak).  

References according to Oxford CEBM  2011 
Author’s recommendation not based on the data 
 
Stefanidis D, Surg Endosc 2009   LoE 3 
Di Saverio S. J Trauma Acute Care Surg. 2014  LoE  5  
O'Malley E, World J Surg. 2013  LoE  3 
Grushka J, Scand J Surg. 2014  LoE 5 
Villavicencio RT, J Am Coll Surg  1999  LoE  3 
Zafar SN, Am J Surg. 2015 - Author’s recommendation  
                                              not based on the data 
Chestovich PJ, J Trauma Acute Care Surg. 2015 LoE 4 
Choi YB, Surg Endosc 2003 LoE 4 
Zantut LF, J Trauma 1997 LoE 3 
Lim KH, World J Emerg Surg. 2015 LoE 4 
Lin HF, Am J Surg. 2015 LoE 4 
Lee PC, Surg Innov. 2014 LoE  4 
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Statement ⌗6 
 

The use of laparoscopy in selected trauma 

patients, especially after penetrating 

abdominal trauma, is associated with a 

decreased negative laparotomy rate, 

decreased morbidity, shortened hospital 

length of stay (Recommendation 

Strong) as well as fewer wound infections 

and ileus complications, potentially no 

missed injuries and increased cost-

effectiveness 

 (Recommendation Weak). 

 

References according to Oxford CEBM  2011 

Stefanidis D, Surg Endosc 2009   LoE3  (low missed injuries,LOS, laparotomy,morbidity 
Uranus S,. Eur J Trauma Emerg Surg 2010  LoE 5 (LOS,laparotomy, morbidity and costs) 
Chen RJ, J Trauma 1998 LoE 4 
Choi YB, Surg Endosc 2003 LoE 4 (laparotomies and costs) 
Warren O, Emerg Surg 2006 LoE 5 (laparotomies,costs and LOS) 
Smith RS, Am J Surg 1995 LoE 3 (no missed injuries,negative laparotomies,LOS) 
Zantut LF, J Trauma 1997 LoE 3 (laparotomies,no missed injuries) 
Mathonnet M., Surg Endosc 2003 LoE 4 (laparotomies) 
Fabian TC,Ann surg 1993 LoE 3 (laparotomies and LOS) 
Marks JM, Surg Endosc 1997 LoE 4 (laparotomy, LOS, costs) 
Como JJ, J Trauma 2010 LoE 5 (laparotomies) 
Villavicencio RT, J Am Coll Surg  1999  LoE  3 
Leppaniemi A, J Trauma 2003  LoE  2 (laparotomy) 
Sosa JL, J Trauma 1995 LoE4 (LOS,morbidity) 
Kaban GK, Surg Innov 2008 LoE 4 (laparotomies) 
Kawahara NT, J Trauma 2009 LoE 4 (laparotomy) 
McQuaz N Jr, Am Surg 2003 LoE4 (laparotomy) 
Lin HF,World J Surg 2010 LoE4 (LOs,laparotomy) 
DeMaria EJ, J Laparoendosc Adv Surg Tech A. 2000 LoE 3 
(costs,laparotomy,LOS,costs,no missed injury) 
Chestovich PJ, J Trauma Acute Care Surg. 2015 LoE 4 
Lim KH, World J Emerg Surg. 2015 LoE 4 (LOS,morbidity,wound infection) 
Lin HF, Am J Surg. 2015 LoE 4 (LOS,wound infection,avoid laparotomy,no missed 
injury) 
Lee PC, Surg Innov. 2014 LoE  4 
Chestovich PJ, J Trauma Acute Care Surg. 2015 LoE 4 
Koto MZ, J Laparoendosc Adv Surg Tech A. 2015  LoE 4 
Mjoli M, Surg Endosc. 2015  LoE  4 
Di Saverio S. J Trauma Acute Care Surg. 2014   LoE 5 
Uranues S,. World J Surg. 2014 LoE  3  
Khubutiya MSh, Surg Laparosc Endosc Percutan Tech. 2013 LoE  3  
Johnson JJ, Am J Surg. 2013  LoE  4  
O'Malley E, O'Malley E, World J Surg. 2013  LoE 3 
Zafar SN, Zafar SN, Am J Surg. 2015 LoE 2 (LOS) 
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Statement ⌗7 
 
 
 

Laparoscopy is effective for both the 

diagnosis and repair of 

diaphragmatic injuries, in patients 

sustaining left upper quadrant 

thoraco-abdominal injuries 

(Recommendation Strong)  

 

 

References according to Oxford CEBM  2011 

Stefanidis D, Surg Endosc 2009   LoE3 (for diagnosis) 

Matthews BD,Surg Endosc 2003 LoE4 (repair) 

Leppaniemi A, J Trauma 2003 LoE  2 (for Diagnosis) 

Uranus S,. Eur J Trauma Emerg Surg 2010  LoE 5 (Diagnosis and treatment) 

Como JJ, J Trauma 2010 -> Diagnostic laparoscopy may be considered as a tool to evaluate 

diaphragmatic lacerations as well as peritoneal penetration (Level 2) i.e. Level 2: The 

recommendation is reasonably justifiable by available scientific evidence and strongly supported by 

expert opinion. This recommendation is usually supported by class II data or a preponderance of class 

III evidence. 

Friese RS, J Trauma 2005 LoE4 (for diagnosis) 

Casali M, Ann Ital Chir. 2008 LoE 4 

Yahya A,.Lybyan J Med 2008  LoE4 (diagnosis and repair) 

Warren O, Emerg Surg 2006 LoE 5 (for repair) 

Smith RS, Am J Surg 1995  LoE 3 (for repair) 

Zantut LF, J Trauma 1997  LoE 3 (for repair) 

McQuaz N Jr, Am Surg 2003 LoE4 (for diagnosis) 

O'Malley E,. World J Surg. 2013  LoE  3 

Grushka J, Scand J Surg. 2014  LoE 5 

Mjoli M, Surg Endosc. 2015  LoE  4  

Berg RJ, Injury 2014 LoE  4 

Yucel M, Injury. 2015  LoE 4 (for diagnosis) 

Zafar SN, Am J Surg. 2015 LoE 2 (for repair) 

Berg RJ, J Trauma Acute Care Surg. 2014 LoE 4 
Koto MZ, J Laparoendosc Adv Surg Tech A. 2015  LoE 4 
Uranues S, World J Surg. 2014  LoE 3  
Khubutiya MSh, Surg Laparosc Endosc Percutan Tech. 2013  LoE  3 
Johnson JJ, Am J Surg. 2013 LoE 4 

http://www.ncbi.nlm.nih.gov/pubmed/?term=O'Malley E[Author]&cauthor=true&cauthor_uid=23052797
http://www.ncbi.nlm.nih.gov/pubmed/?term=O'Malley E[Author]&cauthor=true&cauthor_uid=23052797
http://www.ncbi.nlm.nih.gov/pubmed/?term=O'Malley E[Author]&cauthor=true&cauthor_uid=23052797
http://www.ncbi.nlm.nih.gov/pubmed/?term=O'Malley E[Author]&cauthor=true&cauthor_uid=23052797
http://surgery.
http://surgery.
http://surgery.
http://surgery.
http://surgery.
http://surgery.
http://society.
http://society.
http://society.
http://society.
http://society.
http://society.
http://www.ncbi.nlm.nih.gov/pubmed/?term=Mjoli M[Author]&cauthor=true&cauthor_uid=25125096
http://www.ncbi.nlm.nih.gov/pubmed/?term=Mjoli M[Author]&cauthor=true&cauthor_uid=25125096
http://www.ncbi.nlm.nih.gov/pubmed/?term=Mjoli M[Author]&cauthor=true&cauthor_uid=25125096
http://www.ncbi.nlm.nih.gov/pubmed/?term=Mjoli M[Author]&cauthor=true&cauthor_uid=25125096
http://endoscopy.
http://endoscopy.
http://endoscopy.
http://endoscopy.
http://www.ncbi.nlm.nih.gov/pubmed/24880885
http://www.ncbi.nlm.nih.gov/pubmed/26262761
http://www.ncbi.nlm.nih.gov/pubmed/26262761
http://www.ncbi.nlm.nih.gov/pubmed/26262761
http://www.ncbi.nlm.nih.gov/pubmed/26262761
http://www.ncbi.nlm.nih.gov/pubmed/26262761
http://www.ncbi.nlm.nih.gov/pubmed/26262761
http://www.ncbi.nlm.nih.gov/pubmed/26262761
http://www.ncbi.nlm.nih.gov/pubmed/26262761
http://www.ncbi.nlm.nih.gov/pubmed/26262761
http://www.ncbi.nlm.nih.gov/pubmed/26262761
http://www.ncbi.nlm.nih.gov/pubmed/26262761
http://surgery./


Workgroup for the update of the guidelines of the laparoscopic approach to acute abdomen 

gianfranco.cocorullo@unipa.it



Workgroup for the update of the guidelines of the laparoscopic approach to acute abdomen 

Only few articles was published  in 
the last  five years  
 
We need to step up efforts    

  THE PROBLEM 
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Diagnosis 
The gold standard for the diagnosis according with the consensus statement of SICE 
and latest literature articles is multidetector CT Angiography (CTA) with sensibility 
of 93.3% and specificity of 95.9% (EL1) [1] retrospective study (2012)Tshomba Y,  et 

al. Diagnostic laparoscopy for early detection of acute mesenteric ischaemia in patients with aortic dissection. Eur J Vasc Endovasc Surg. 
2012 Jun;43(6):690-7. 

 

Laparotomy could be useful to confirm cases of AMI without signs of SMA (superior 
mesenteric artery) occlusion at CTA (EL1) [2]. Rewiew (6670) Acosta S.(2014). Surgical management of 

peritonitis secondary to acute superior mesenteric artery occlusion. World J Gastroenterol. 2014 Aug 7;20(29):9936-41. 
 

In 2012 was published a study that underline the feasibility of a 
diagnostic laparoscopy in AMI after AoD. In this case, when there aren’t conditions 
for rapid CTA performing or when a previous CTA had been not conclusive 
laparoscopy can reduce the number of unnecessary  laparotomies  overall in elderly 
critically ill patients (EL2) [1]. retrospective study (2012)Tshomba Y,  et al. Diagnostic laparoscopy for early detection of 

acute mesenteric ischaemia in patients with aortic dissection. Eur J Vasc Endovasc Surg. 2012 Jun;43(6):690-7. 
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The best of laparoscopy in AMI diagnosis is the second look and bedside use 
(directly in ICU when possible) overall in patients with Aortic dissection type B 
(chronic type)(EL 2) [1] retrospective study (202 pat)Tshomba Y,  et al. Diagnostic laparoscopy for early detection of 
acute mesenteric ischaemia in patients with aortic dissection. Eur J Vasc Endovasc Surg. 2012 Jun;43(6):690-7. 

 
 
Laparoscopy may be a feasible alternative to CTA in patients with kidney 
failure that contraindicates injection of iodate CT contrast medium (EL 2) [1]. 
retrospective study (202 pat)Tshomba Y,  et al. Diagnostic laparoscopy for early detection of acute mesenteric ischaemia in patients 
with aortic dissection. Eur J Vasc Endovasc Surg. 2012 Jun;43(6):690-7. 

 
 
If an explorative diagnostic laparotomy (or laparoscopy) is performed as the 
first diagnostic step, a SMA angiography should be performed at the same 
time (EL 1) [2] Rewiew (6670 pat) Acosta S.(2014). Surgical management of peritonitis secondary to acute 
superior mesenteric artery occlusion. World J Gastroenterol. 2014 Aug 7;20(29):9936-41. 

Diagnosis 
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To increase the sensibility of laparoscopy in the diagnosis of AMI in the 
latest ten years some studies had shown the possibility of 
using fluorescein to underline the bowel areas interested by ischemia 
(EL3-4) [3]  experimental study on pigs (12 pat) Paral J et al. Laparoscopic diagnostics of acute bowel ischemia using 
ultraviolet light and fluorescein dye: an experimental study.Surg Laparosc Endosc Percutan Tech. 2007 Aug;17(4):291-5 

 
 
 
laparoscopic primary access overall in AoD is an important tool for 
leading therapeutic decision and timing [5].  Case report 

Meriggi F, Alloni A, Gramigna P, Tramelli P, Vigano M. Acute aortic dissection with intestinal ischemia: what to do first. 
Ann Thorac Cardiovasc Surg. 2011;17(6):631-3. 

 

Diagnosis 
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Literature underlines that the first treatment of AMI is bowel revascularization (EL 2) 
[5].  retrospective study  (nd)Wyers MC, Acute mesenteric ischemia: diagnostic approach and surgical treatment. Semin Vasc Surg. 2010 
Mar;23(1):9-20. 

 
 
The second step is the reassessment of bowel viability. If possible the time of 20 or 
30 minutes after revascularization should be spent before decision making about 
bowel (EL 2) [5].   retrospective study  (nd)Wyers MC, Acute mesenteric ischemia: diagnostic approach and surgical 
treatment. Semin Vasc Surg. 2010 Mar;23(1):9-20. 

 
 
If no vascular surgeon is available, resection of obvious necrotic bowel should be 
performed and after the abdomen closure the patient should be transported to a 
vascular surgical center (EL 1) [2].   Rewiew (6670 pat) Acosta S.(2014). Surgical management of peritonitis secondary 
to acute superior mesenteric artery occlusion. World J Gastroenterol. 2014 Aug 7;20(29):9936-41.  

 
 
 

Surgical Therapy 
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In a limited number of cases, when primary laparoscopy access is feasible 
and revascularization has been performed with endovascular access, it is possible to 
evaluate bowel perfusion laparoscopically and a laparoscopical bowel resection. The 
surgeon will have to assess it is possible to perform “one step anastomosis” or to 
delay anastomosis  to the second look                 case report 
Palanivelu C, Rangarajan M, Maheshkumaar GS, Rajan PS. Relaparoscopy in the management of acute abdomen due to 
localized ischemic bowel: a novel technique--case report. Int J Surg. 2008 Dec;6(6):e89-91 

Surgical Therapy 
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The gold standard for the primary diagnosis is CTA and laparoscopy has a 
limited rule.  
 
Fluorescein not increases significantly the sensibility and specificity of the 
laparoscopy.  
 
In AMI after AoD laparoscopy may be useful: 
• in presence of suggestive clinical signs, without peritonitis 
• if there aren’t conditions for the rapid execution of CTA or non conclusive previous CTA. 
• if CTA isn’t feasible for IRC that contraindicate injection of iodate CT contrast medium. 
• furthermore laparoscopic primary access overall in AoD is an important tool for leading therapeutic 
decision and timing.  
 
The main rule of laparoscopy in AMI is the second look,  
 
From terapeutic point of view the usefulness of laparoscopy in AMI is 
today  limited only for few cases.  

Conclusions 




