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ABSTRACT 
 

Open adhesiolysis through a midline incision was considered to be the standard approach in treating 

patients with acute adhesive intestinal obstruction. The aim of this study is to evaluate the operative results 

of the laparoscopic approach in these patients. The study started From December  2013 to June 2016 and 

included 24 patients who had laparoscopic explorations for acute small intestinal obstruction due to 

adhesions in Kasr Al Ainy cairo university hospital and Hai Aljameaa hospital (private hospital in Jeddah, 

Kingdom of Saudi Arabia). These patients were diagnosed by the clinical history, physical examination and 

imaging studies (X-ray and abdominal CT scan with oral [in cases of partial obstruction] and IV contrast). 

Patients with marked abdominal distension, peritonitis and/ or severe sepsis were excluded. They were 15 

men and 9 women, with a mean age of 52.8±15.7 (25–69). Five patients (20.8%) were converted to open 

surgery. The surgical outcomes included the operative time, oral intake start day, length of hospital stay 

and wound complications in the first thirty days. There was a significant difference in favor of laparoscopy 

in these outcomes between the patients who were managed laparoscopically as compared with patients 

initially managed laparoscopically but later converted to open surgery. It is concluded that the 

laparoscopic management is a safe and useful approach in treating patients with acute adhesive small 

intestinal obstruction.  
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INTRODUCTION 
 

Intestinal obstruction is the most common 

surgical complication in abdominal surgery. 

About 15-35% of the patients with previous 

abdominal surgery will require hospitalization 

because of this complication, and 2-5% of these 

patients will require surgical intervention, either 

for poor improvement with conservative 

management or due to complete obstruction with 

the suspicion of intestinal ischemia 
(1)

.  

Intestinal obstruction may be caused by ileus 

due to surgery, medications, or inflammatory 

bowel disease. A smaller percentage is due to 

mechanical compression, either intrinsic or 

extrinsic 
(2)

. In mechanical small intestinal 

obstruction, about 65-80 per cent of cases are 

attributed to intra-abdominal adhesions 
(3)

.  

Open adhesiolysis through a midline incision 

was considered to be the standard approach; 

however, since 1990 when Clotteau described the 

first laparoscopic adhesiolysis technique, more 

surgeons started this approach in their practice 
(4)

.  

Many studies comparing laparoscopic and 

open techniques have shown that laparoscopic 

adhesiolysis allows earlier return of bowel 

function, shorter hospital stay, lower incidence of 

adhesions and incisional hernia formation 
(5)

.  

Despite the presence of sufficient data about 

the safety and feasibility of the laparoscopic 

approach in the treatment of acute small intestinal 

obstruction, many surgeons do not consider its 

use in standard clinical practice 
(3, 6)

.  

Exclusion of patients with doubt of small 

bowel strangulation or ischemia and early 

decision for surgical treatment are important 

precautions before the procedure of laparoscopic 

adhesiolysis 
(7)

. 

The aim of this study is to evaluate the 

operative results in the patients who have been 

treated by laparoscopy for acute small intestinal 

obstruction due to adhesions. 

 

PATIENTS AND METHODS 
 

This is a prospective study, started in 

December2013 till May 2016 and included all 

patients with acute small intestinal obstruction 

who were treated on an emergency basis by 

laparoscopy after failure of conservative 

management in Kasr Al Ainy cairo university 

hospital and  Hai Aljameaa hospital (private 

hospital in Jeddah, Kingdom of Saudi Arabia). 
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These patients were diagnosed as having acute 

small intestinal obstruction by the clinical history, 

physical examination and imaging studies (X-ray 

and abdominal CT scan with oral and IV 

contrast).  

This study included the patients whose final 

diagnosis was adhesive acute small intestinal 

obstruction. The adhesions were classified as 

primary or secondary according to the absence or 

presence of a previous history of abdominal 

and/or pelvic surgery. And classified as single or 

multiple according to the number adhesive bands. 

In all cases, insertion of a nasogastric tube and 

correction of disturbed serum electrolytes were 

done preoperatively.  

Informed consent was obtained from all 

patients before the operation for the laparoscopic 

approach and the possibility of conversion to open 

surgery. 

Exclusion criteria 

Patients with marked abdominal distension (or 

patients with small bowel segments more than 4 

cm in diameter measured by CT scan), patients 

with (clinical, laboratory and/or radiological signs 

of peritonitis and/ or severe sepsis), patients with 

anesthesia contraindications for 

pneumoperitoneum, and patients with 

hemodynamic instability were all excluded from 

the laparoscopic approach. Patients who were 

diagnosed either preoperatively or 

intraoperatively to have causes for intestinal 

obstruction other than small intestinal adhesions 

were excluded from the study. 

Patients’ data was collected including age, 

sex, medical-surgical history, clinical and 

radiological results, surgery information 

(findings, procedure, operative time, reasons for 

conversion and complications), day of diet start, 

postoperative complications and length of hospital 

stay. 

Surgical technique 

The patient was placed in the supine position 

with left arm adducted at the side of the patient. 

The surgeon and the assisting surgeon stood up at 

the patient’s left side with the scrub nurse and the 

monitor at the right side. The first trocar was 

inserted by open technique in an area far from 

previous incisions.  

 

 

 

After an exploration of the abdominal cavity, 

with the 30◦ optic, two 5mm trocars were 

introduced under direct vision. The sites of the 

trocars were chosen according to the 

intraoperative findings. Examination of the small 

intestine was done cautiously by using two non-

traumatic forceps, starting at the ileocecal 

junction without excessive traction till the cause 

of the obstruction was found. 

When the adhesive band was encountered, it 

was released by scissors or by harmonic scalpel 

away from the bowel wall. If it was not possible 

to find the site of obstruction due to marked 

intestinal dilatation, dense adhesions or excessive 

bleeding, then the procedure was converted to 

open surgery.  

 The statistical analysis of the results was 

performed using The SPSS 19.0 program. The 

variables were evaluated through the chi-square 

test and the Fisher probability test. The results 

were considered as statistically significant when p 

< 0.05. 

 

RESULTS 
 

This study included 24 patients who had 

laparoscopic explorations for acute small 

intestinal obstruction due to adhesions, from a 

total of 75 patients who had surgeries for acute 

small intestinal obstruction (32%). They were 15 

men and 9 women, with a mean age of 52.8±15.7 

(25–69). 

Abdominal X-rays and CT scan with IV and 

oral contrast were done and confirmed the 

diagnosis of acute small intestinal obstruction in 

all patients.  

The types of adhesions and the numbers of 

patients who required conversion to open 

laparotomy are shown in table (1). Eight patients 

(33.3%) had no history of previous surgery. 

Twelve patients had history of only one surgery, 

three patients with two and one patient with three 

previous surgeries.  

Five patients (20.8%) were converted to open 

surgery due to dense adhesions in three cases (the 

only iatrogenic intestinal perforation in this study 

during the laparoscopic adhesiolysis occurred in 

one of them), non visualization of the site of 

obstruction in one case and due to excess bleeding 

in one case.  
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Table 1: Types of adhesions and numbers of 

patients required conversion to open surgery. 

Type No. of 

patients 

Conversion 

Primary single band  6 1 

Secondary single band  12 1 

Primary multiple bands  2 1 

(Intestinal 

resection) 

Secondary multiple 

bands 

4 2 

Total  24 5 

 

 

The surgical outcomes are shown  in Table (2) 

and included the operative time, oral intake start 

day, length of hospital stay, wound complications 

in the first thirty days (infection, seroma or 

hematoma) for the patients managed 

laparoscopically as compared with patients 

initially managed laparoscopically but later 

converted to open surgery.  

During the postoperative thirty days, wound 

complications were seen in 4 patients: 3 wound 

infections (one trocar wound and 2 conversion 

incisions), one hematoma formation under the 

conversion incision. 

Table 2: Surgical outcomes in patients managed by laparoscopy as compared with patients who converted 

to open approach. 

Outcome Laparoscopy (n = 19) Conversion (n = 5) P Value 

Operative time (minutes) 67(45–110) 132(105–170) 0.0068 

Day of starting oral intake 2 (1–3) 4 (2–5.5) <.001 

Length of hospital stay (days) 3 (1.5–5) 5 (3–8) 0.0428 

Wound infection 1 (5.3%) 2 (40%) 0.0044 

Hematoma formation 0 (0%) 1 (20%) 0.1746 

 

 

DISCUSSION 
 

Intra abdominal adhesions cause significant 

morbidity and mortality for millions of patients 

throughout the world by inducing intestinal 

obstruction, pelvi-abdominal pain or secondary 

female infertility 
(8)

.  

Previous studies showed that intra-abdominal 

adhesions develop in 60 to 90 per cent of patients 

who had one or more previous abdominal 

surgeries and in 10 to 30 per cent of patients 

without previous surgery 
(9-12)

. 

In the past, intestinal obstruction has been 

considered as an absolute contraindication for the 

laparoscopic approach due to the increased risk 

for iatrogenic injuries as a result of dilated 

intestinal segments, and less operating space
(13,14)

. 

The growing skills in laparoscopic surgery and 

improved surgical instruments have increased the 

use of this approach to manage these cases 
(15, 16)

.  

The laparoscopic approach has been used in 

the management of acute small intestinal 

obstruction since Bastug
(17)

 published the 

dissection of a single band with this approach in 

1991. Different studies have proved that the 

laparoscopic approach is safe and effective in 

selected cases 
(6, 18)

, and the rate of conversion 

from the laparoscopic to open approach is 

relatively low 
(6, 19)

, with shorter hospital stays, 

less postoperative pain, less postoperative 

morbidity 
(20-23)

. 

There was no definite recommended 

guidelines regarding the indications of 

laparoscopic approach in acute small intestinal 

obstruction 
(15, 16)

. But in 2013, Di Saverio et al 
(24)

 

published (Bologna guidelines for diagnosis and 

management of adhesive small bowel obstruction) 

and stated that open surgery is often used for 

strangulating acute small bowel obstruction as 

well as after failed conservative management. 

And in selected patients with appropriate skills, 

laparoscopic approach is advisable using open 

access technique. And that the laparoscopic 

adhesiolysis should be attempted preferably if 

first episode of small bowel obstruction and/or 

anticipated single band (i.e.  after appendectomy 

or hysterectomy), and a low threshold for open 

conversion should be maintained if extensive 

adhesions are found.  

Some papers and review articles 
(25, 26)

 

recommend some criteria to choose the 

laparoscopic approach: (1) previous history of 

less than 2 abdominal surgeries; (2) less than one 

day from the onset of symptoms and absence of 
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any signs of peritonitis and/or sepsis; (3) 

incomplete obstruction; (4) history of previous 

surgery limited to a single abdominal quadrant; 

(5) moderate intestinal loops distension; (6) 

definite preoperative diagnosis, based on CT 

findings. 

The conversion rates published in cases of 

laparoscopic management of acute small intestinal 

obstruction ranges from 7% to 45% 
(15, 19)

. The 

high conversion rates have been related with 

higher morbidity and mortality 
(21)

. 

The high conversion rates have been 

considerably reduced by better patient selection 

and increased experience. The Swiss Surgical 

Society in 1995 designed a multicenter 

prospective study 
(6)

 with 537 patients and 

produced a 32.4% conversion rate. In 2001, Levar 

et al. 
(27)

 conducted a retrospective multicenter 

study on 308 patients that obtained a conversion 

rate of 54.6% that was reduced to 17% in the 

group of Mancini et al. 
(19)

. A metaanalysis study 

done in 2012 by O′Connor et al. 
(16)

 on 2,005 

patients showed a conversion rate of 29%. 

In this study the conversion rate was 20.8%, 

which is nearly close to the previous figures. The 

main reason for the low rate of conversion of this 

series may be due to meticulous selection of 

cases.  

Previous comparative studies between the 

laparoscopic and conventional approaches, 

obtained significant differences in favor of 

laparoscopy in a lower mean operative time, 

lower rate of postoperative complications and 

shorter hospital stays 
(20, 28)

. In this study, this 

incident was also concluded. These differences 

were related also to the medical comorbidities of 

the open approach patients in addition to the 

complications of open surgical incisions.  

In the patients done by laparoscopy in this 

study, the operative time, the day of oral intake 

start, rate of wound complications, and length of 

hospital stay were significantly less than those 

reported in the open approach patients (Table 2).  

We proposed that the comparison between the 

two groups may have bias in the results because 

those patients that underwent conversion to open 

surgery were the cases of greater technical 

difficulty, and so rationally they would have a 

longer hospital stay and more complications.  

 

 

 

COCLUSION 
 

The laparoscopic management of acute 

adhesive small intestinal obstruction is a safe and 

convenient approach with better post operative 

results. The accurate patients’ selection is a very 

important factor in order to get a low rate of 

conversion.  

It is recommended to start the abdominal 

exploration in selected cases of acute small 

intestinal obstruction of unknown cause by 

laparoscopy and to proceed if it is due to 

adhesions. 

 

REFERENCES 
 

1. Grafen FC, Neuhaus V, Schob O, et al. 

Management of acute small bowel 

obstruction from intestinal adhesions: 

Indications for laparoscopic surgery in a 

community teaching hospital. Langenbecks 

Arch Surg. 2010;395:57–63. 

2. Alkhoury, F.; Helton, W. Intestinal 

Obstruction. In: Fink, M.; Jurkovich, G.; 

Kaiser, L., et al., editors. ACS Surgery: 

Principles and Practice. 6th. New York, NY: 

WebMD Professional Publishing; 2007; 514-

533. 

3. Cirocchi R, Abraha I, Farinella E, Montedori 

A, Sciannameo F. Laparoscopic versus open 

surgery in small bowel obstruction. Cochrane 

Database Syst Rev. 2010; 17;(2). 

4. Clotteau JE, Premont M. Occlusion by 

adhesions treated by celioscopic section. 

Presse Med. 1990; 19:1196. 

5. Qureshi I, Awad ZT. Predictors of failure of 

the laparoscopic approach for the 

management of small bowel obstruction. Am 

Surg. 2010; 76:947–950. 

6. Dindo D, Schafer M, Muller MK, Clavien 

PA, Hahnloser D. Laparoscopy for small 

bowel obstruction: the reason for conversion 

matters. Surg Endosc. 2010;24:792–7. 

7. Farinella E, Cirocchi R, La Mura F, Morelli 

U, Cattorini L, Delmonaco P, Migliaccio C, 

A De Sol A, Cozzaglio L, Sciannameo F. 

Feasibility of laparoscopy for small bowel 

obstruction. World J Emerg Surg. 2009; 

19(4): 3. 

8. Liakakos T, Thomakos N, Fine PM, et al. 

Peritoneal adhesions: etiology, 

pathophysiology, and clinical significance. 



Kasr El Aini Journal of Surgery          VOL., 18,  NO 2                  May                  2017 

 

133 

Recent advances in prevention and 

management. Dig Surg. 2001; 18:260–273. 

9. Szomstein S, Lo Menzo E, Simpfendorfer C, 

et al. Laparoscopic lysis of adhesions. World 

J Surg. 2006; 30:535–540. 

10. Menzies D, Ellis H. Intestinal obstruction 

from adhesions—how big is the problem? 

Ann R Coll Surg Engl. 1990; 72:60–63. 

11. van Goor H. Consequences and 

complications of peritoneal adhesions. 

Colorectal Dis. 2007; 9(suppl 2):25–34. 

12. Weibel MA, Majno G. Peritoneal adhesions 

and their relation to abdominal surgery. A 

postmortem study. Am J Surg. 1973; 

126:345–353. 

13. Chousleb E, Shuchleib S, Chousleb A. 

Laparoscopic management of intestinal 

obstruction. Surg Laparosc Endosc Percutan 

Tech. 2010;20:348–50. 

14. Vettoretto N, Carrara A, Corradi A, et al. 

Laparoscopic adhesiolysis: Consensus 

conference guidelines. Colorectal Dis. 

2012;14:208–15. 

15. Ghosheh B, Salameh JR. Laparoscopic 

approach to acute small bowel obstruction: 

review of 1061 cases. Surg Endosc. 

2007;21:1945–9. 

16. O’Connor DB, Winter DC. The role of 

laparoscopy in the management of acute 

small-bowell obstruction: A review of over 

2,000 cases. Surg Endosc. 2012;26:12–7. 

17. Bastug DF, Trammell SW, Boland JP, Mantz 

EP, Tiley 3rd EH. Laparoscopic adhesiolysis 

for small bowel obstruction. Surg Laparosc 

Endosc. 1991;1:259–62. 

18. Cartanese C, Lattarulo S, Barile G, Fabiano 

G, Pezzolla A, Palasciano N. Role of 

laparoscopy in acute obstruction of the small 

bowel: personal experience and analysis of 

the literature. Chir Ital. 2009;61:39–46. 

19. Mancini GJ, Petroski GF, Lin WC, Sporn E, 

Miedema BW, Thaler K, et al. Nationwide 

impact of laparoscopic lysis of adhesions in 

the management of intestinal obstruction in 

the US. J Am Coll Surg. 2008;207:520–6. 

20. Khaikin M, Schneidereit N, Cera S, Sands D, 

Efron J, Weiss EG, et al. Laparoscopic vs. 

open surgery for acute adhesive small-bowel 

obstruction: patients’ outcome and 

costeffectiveness. Surg Endosc. 2007; 

21:742–6. 

21. Wullstein C, Gross E. Laparoscopic 

compared with conventional treatment of 

acute adhesive small bowel obstruction. Br J 

Surg. 2003;90:1147–51. 

22. Gutt CN, Oniu T, Schemmer P, Mehrabi A, 

Bu¨ chler MW. Fewer adhesions induced by 

laparoscopic surgery? Surg Endosc. 

2004;18:898–906. 

23. Duepree HJ, Senagore AJ, Delaney CP, Fazio 

VW. Does means of access affect the 

incidence of small bowel obstruction and 

ventral hernia after bowel resection? 

Laparoscopy versus laparotomy. J Am Coll 

Surg. 2003;197:177–81. 

24. Di Saverio, Federico Coccolini , Marica 

Galati , Nazareno Smerieri, et al. World 

Journal of Emergency Surgery 2013, 8:42. 

25. Essani R, Bergamaschi R. Laparoscopic 

management of adhesive small bowel 

obstruction. Tech Coloproctol. 2008;12:283–

7. 

26. Tierris I, Mavrantonis C, Stratoulias C, 

Panousis G, Mpetsou A, Kalochristianakis N. 

Laparoscopy for acute small bowel 

obstruction: indication or contraindication? 

Surg Endosc. 2011;25:531–5. 

27. Levard H, Boudet MJ, Msika S, et al. 

Laparoscopic treatment of acute small bowel 

obstruction: A multicentre retrospective 

study. ANZ J Surg. 2001;71:641–6. 

28. Ko¨ ssi J, Salminen P, Rantala A, Laato M. 

Population- based study of the surgical 

workload and economic impact of bowel 

obstruction caused by postoperative 

adhesions. Br J Surg. 2003;90:1441–4. 

 




