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ABSTRACT
Introduction: Diagnostic laparoscopy is now frequently used for small bowel obstruc-
tion with a varying degree of success. However, emergency laparoscopic resection of
gangrenous small bowel has not yet been reported in the English literature. We report
the world first case of successful laparoscopic assisted resection of gangrenous small
bowel in a 64 year old female with an excellent postoperative outcome.
Presentation of Case: A 64 years old woman with a virgin abdomen presented
with a clinical and radiological features of small bowel obstruction. The patient was
hemodynamically stable with mild central abdominal distension and tenderness but
there was no guarding or rebound tenderness. On diagnostic laparoscopy a loop of
gangrenous small bowel was noted secondary to an adhesion band. The patient had a
successful laparoscopic assisted resection and extra-corporal anastomosis of the small
bowel with an excellent postoperative outcome.
Discussion: Diagnostic laparoscopy plays a vital role for the diagnosis and treatment
of selected cases of small bowel obstruction in a virgin abdomen. However, appropriate
patient selection as well as the availability of a skilled laparoscopic surgeon is off
paramount importance for a successful outcome. Contrast enhanced CT scan is also
a useful tool for appropriate patient selection. The morbidity of laparotomy can often
be avoided in presence of a skilled laparoscopic surgeon.
Conclusion: Laparoscopic approach can be attempted in selected patients with first
episode of SBO and/or anticipated single band obstruction. Similarly, gangrenous
small bowel can be resected laparoscopically in highly selected patients in the presence
of an experienced laparoscopic surgeon.
Key words: Laparoscopy–Resection of gangrenous small bowel–Small bowel obstruc-
tion

1 INTRODUCTION
Laparoscopic surgery has been established as a preferred
method of surgery in almost every field of elective surgery.
The unique benefits of this minimally invasive technique in
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both peri and postoperative period are now well recognized
by the surgeons as well as by the patients. Many complex
procedures are now performed laparoscopically than ever
before. Emergency surgeries are also not left behind. Its
role in emergency surgery is also rapidly gaining momen-
tum amongst many general and laparoscopic surgeons. Al-
though surgeons have been using laparoscopy for adhesive
small bowel obstruction for quite some time, its exact role
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in this management is yet to be established. Different case
series have documented various degrees of success. How-
ever, in all of these series immediate open conversions were
performed, once gangrenous bowel was found on diagnostic
laparoscopy. To the best of our knowledge, emergency la-
paroscopic resection of gangrenous small bowel for intestinal
obstruction has not yet been reported in the English litera-
ture. Open conversion still remains the standard approach.
We here by reporting the world’s first case of successful la-
paroscopic resection of gangrenous small bowel in a patient
presented with acute small bowel obstruction.

2 THE CASE:
A 64 year old woman presented to our accident and emer-
gency department with one day history of central abdominal
pain and vomiting. The patient reported that her condition
had worsened over the last 6 hours and had not passed any
flatus for the last 24hrs. The patient gave no history of
change of bowel habit (COBH) or any other constitutional
symptoms suggestive of colorectal tumors. She was hyper-
tensive and had no previous abdominal surgery.

On examination in the Accident and Emergency depart-
ment, the patient was comfortable and her mucous mem-
branes were pink but dry. She was normotensive with a
pulse of 84 beats per minute and her SPO2 was 98% on room
air. Abdominal examination revealed mild central abdom-
inal distension with moderate tenderness in the epigastric
region on palpation but there was no guarding or rebound
tenderness. There was no palpable mass or hernia noted.
Digital rectal examination was normal.

Investigations
Blood investigations revealed an elevated WBC with a

normal Hb and a normal renal function test.
Plain abdominal radiographs demonstrated dilated loops

of small bowel.
A CT scan of abdomen and pelvis with intravenous con-

trast revealed small bowel obstruction with dilated proximal
and collapsed distal small bowel. The CT scan also showed
moderate free fluid in the abdomen but there was no ra-
diological evidence of any ischemic bowel or any free air
(Figures 1 and 2).

Differential Diagnosis
Small bowel obstruction secondary to bands, internal her-

niation, tumour or volvulus

Treatment
After adequate resuscitation the patient was consented

for emergency laparoscopy. Under General anesthesia with
the patient in supine position, the abdomen was clean and
draped. Pneumo-peritoneum was created up to 12 mm hg
with open Hasson technique via a supra-umbilical incision.

At laparoscopy a loop of gangrenous proximal ileum was
noted with dilated proximal jejunum and collapsed distal
ileum (Figure 3). There was moderate amount of blood
stained free fluid in the abdomen and pelvis.

Three other ports one 12 mm port in supra-pubic area,
one 5 mm port in left lower quadrant and one in right flank

Figure 1. CT scan of abdomen and pelvis showing dilated
proximal small bowel (broad arrow)

Figure 2. distal collapse small bowel (narrow arrow)

Figure 3. The gangrenous loopof small bowel on initial
diagnostic laparoscopy
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were inserted under direct vision. Free fluid was aspirated
and the small bowel was followed carefully in a retrograde
direction from the ileo-cecal junction serially towards the
point of obstruction. A single constricting band was noted
from the mid transverse colon to around the loop of prox-
imal jejunum. The adhesive band causing the compression
and ischemic necrosis of the segment of ileum was first re-
leased and wait for sometimes. However, the bowel failed to
return back to its normal colour and there was no visible
peristalsis (Figure 4).

Figure 4. Laparoscopic image of smallbowel after the
release of the adhesive band with further observation

Decision was then made to proceed with laparoscopic
resection and anastomosis. Approximately 30-40 cm of
necrotic small bowel was resected with 45 mm endo GI sta-
pler and mesenteric blood vessels were taken down carefully
with a harmonic scalpel. The necrotic bowel was then re-
moved within a retrieval bag via a supra-pubic incision at
the supra-pubic port site (Figures 5 and 6).

Figure 5. Intraoperative photograph showing the re-
moval of gangrenous small bowel within a retrieval bag
by an extended suprapubic port site incision.

Extra-corporal side to side anastomosis of small bowel
was performed with an endo GI 45 mm stapler. There was
no iatrogenic injury to the bowel, colon, the blood vessels
or any other organs and the blood loss was minimal.

Figure 6. Resected segment of gangrenous small bowel

Outcome and Follow up:
The patient had a successful post-operative recovery with

minimal analgesic requirement and was discharged home on
the 4th postoperative day (Figure 7). Histology confirmed
the findings of a segment ischemic small bowel. At two year
follow up, our patient was doing well with no further ab-
dominal complaints (Figure 8).

Figure 7. Intra operative photograph of the abdomen
just before dressing

3 DISCUSSION:
Laparoscopic surgery has gained its popularity not only
amongst the surgeons but also to the patients, because of its
unique advantages: (1) less postoperative pain, (2) faster re-
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Figure 8. Photograph of the abdomenat 3 months follow
up

turn of intestinal function, (3) shorter hospital stay, (4) re-
duced recovery time; allowing an earlier return to full activ-
ity, (5) decreased wound complications, and (6) decreased
postoperative adhesion formation [1, 2].

Small bowel obstruction (SBO) is one of the most com-
mon causes of acute surgical admission. Mechanical small
bowel obstruction, in particular the adhesion from previous
surgeries, remains the predominant cause of SBO, account-
ing 60% to 70% of SBO [3, 4].

The cardinal symptoms of small bowel obstruction are
abdominal pain, vomiting, distension and constipation [5].
The severity of these symptoms is directly related to the
degree of vascular compromise rather than to the degree of
intestinal obstruction [6].

Clinical history may suggest the possible cause of SBO.
After an accurate physical examination and the evaluation
of WBC, Lactate, Electrolytes, BUN and Creatinine; all
patients being evaluated for small bowel obstruction should
have plain abdominal films.

CT scan of the abdomen and pelvis should not be used
routinely rather it should be preserved for the equivocal
cases [7]. Prompt surgical intervention should be consid-
ered if there is CT scan evidence of any bowel ischemia as
the longer waiting time before surgery is associated with
increased risk of bowel resection [8].

The mainstays of management of adhesive SBO are ini-
tial trial of conservative treatment and if this fails, then
proceed to either laparotomy or laparoscopy. However, for
strangulating ASBO, open surgery is the preferred method
of choice. On the contrary, the mainstay of management
of non-adhesive SBO in a virgin abdomen is straight to
surgery. Emergency laparotomy is indicated if there is
sign and symptoms of acute abdomen with elevated WCC
and CT scan evidence of free intraperitoneal fluid, mesen-
teric edema, lack of the “small bowel feces sign” and de-
vascularized bowel [9]. However, this method of treatment

should be reserved for selected cases only [10].
Diagnostic laparoscopy can play a vital role not only for

the diagnosis but also for the treatment of selected cases
of small bowel obstruction in a virgin abdomen. However,
appropriate patient selection as well as the availability of
a skilled laparoscopic surgeon is off paramount importance
for a successful outcome [11].

Patients who are hemodynamically unstable and peri-
tonitic with presence of free intra-abdominal air or gan-
grenous bowel are best managed with an open laparotomy.
However, diagnostic laparoscopy can be a viable initial ap-
proach for patients without peritonitis and hemodynamic
instability with a very low conversion rate of 8.7% [12].
Prompt surgical intervention should be performed as the
success for early laparoscopic intervention for acute SBO
is significantly higher when the duration of symptoms is
shorter (24 h vs 48 h) [13] and also when the cause of SBO
is a single band like our patient [14].

Intraoperative patient selection during diagnostic la-
paroscopy is now being recommended by the Italian panel
of experts on laparoscopic adhesiolysis [15]. The only abso-
lute contra-indication mentioned by these groups is those
related to pneumo-peritoneum. They suggested that each
case should be judged based on its own merit depending on
the laparoscopic skills of the surgeon [12].

During diagnostic laparoscopy atraumatic grasper should
be used and the use of cautery should minimize to avoid
any inadvertent bowel injury. Grasping of the dilated bowel
should be avoided and proceed cautiously by holding the
mesentery. The bowel should be followed up in a retrograde
direction from the ileo-cecal valve towards the point of ob-
struction, thereby reducing the risk of handling the already
dilated friable bowel.

Although until today, the literature has not yet docu-
mented a single case of emergency laparoscopic resection of
gangrenous small bowel for SBO; the general principal of
management of gangrenous bowel on laparoscopy is conver-
sion to open resection [16] but this option should not be
limited. It can be done laparoscopically in selected patients
as shown in this case report. The necrotic small bowel needs
to be handled carefully and grasping of the necrotic bowel
should be avoided at any cost to avoid spillage and to pre-
vent further contamination. The necrotic bowel also needs
to be removed in a retriever bag. A very low threshold for
open conversion should be maintained at all the time [17].

Despite its unique benefit, laparoscopic surgery however,
is not always risk free. It is associated with intraopera-
tive enterotomies ranging from 3% to 17.6% [18, 19].One
of the most dreaded complications of laparoscopic surgery
is a missed enterotomy. However this can be minimized with
meticulous handling of the mesentery rather than holding
the friable bowel itself with an atraumatic grasper [20].

4 CONCLUSION:
Laparoscopic approach can be attempted in selected pa-
tients with first episode of SBO and/or anticipated single
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band obstruction. Similarly, gangrenous small bowel can
also be resected laparoscopically in highly selected patients
in the presence of an experienced laparoscopic surgeon. A
complete SBO should no longer be considered an exclusion
criterion for laparoscopic approach. This case report hereby
provides the first evidence for and is able to break the tradi-
tional dogma of mandatory open laparotomy for the resec-
tion of gangrenous bowel on laparoscopy. However, a very
low threshold for open conversion should always be main-
tained.

Learning Points:
1. Adhesive band (single) is a frequent cause of small

bowel obstruction in virgin abdomen.
2. Surgery should not be delayed once there is clinical or

radiological evidence of ischaemic bowel.
3. Laparotomy is an option but not always mandatory

for resection of gangrenous bowel.
4. Laparoscopic resection of gangrenous small bowel is a

feasible option in selected patients, in presence of a skilled
laparoscopic surgeon.

Patient perspective:
I was very concerned initially for the large scar on my

abdomen when the doctor told me that if the laparoscopic
surgery fails they have to do an open laparotomy by a long
midline incision. Thanks to the Lord that my doctors were
able to do the surgery laparoscopically. I would like thank
my doctors for their great effort and I am very happy with
my overall outcome.
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