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INTRODUCTION: Postoperative adhesions represent the most common cause of acute small bowel obstruc-
tion (80%) and are usually a consequence of abdomino-pelvic surgery performed with open technique.
PRESENTATION OF CASE: A 45-year-old black man arrived at the emergency room with abdominal pain and
distension three months after laparoscopic distal gastrectomy with Roux-en-Y anastomosis performed
for benign pyloric stenosis. CT abdominal scan revealed some air-fluid levels in the center of the abdomen
with distension of proximal jejunal loops caused by intestinal adhesions. Laparoscopic adhesiolysis was
performed to restore the intestinal transit.

DISCUSSION: The formation of adhesions is more frequent after abdomino-pelvic surgery. CT abdominal
scan is very useful tool to identify the level and the aetiology of obstruction and it may predict the need for
surgery, the location of different adhesive bands in order to identify wich patients are likely candidates
for laparoscopic treatment.

CONCLUSION: In selected cases, laparoscopic approach for small bowel obstruction is a good surgical
option. In patients with adbominal dense adhesions or clinical signs of intestinal ischemia, conversion to
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laparotomy should be considered an alternative.
© 2020 Published by Elsevier Ltd on behalf of IJS Publishing Group Ltd. This is an open access article
under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).

1. Introduction

Adhesive small bowel obstruction (ASBO) is one of the main
causes of surgical emergency with significant morbidity and even
some mortality [1]. Postoperative adhesions represent the most
common cause of acute small bowel obstruction (80%) [2], are
typically a consequence of peritoneal irritation and are formed
mainly following abdominal or pelvic surgery performed with
the open technique. The definitive diagnosis confirmation of the
adhesive etiology of bowel obstruction is made during surgical pro-
cedure. In this article, we report an atypical case of small bowel
obstruction after laparoscopic distal gastrectomy caused by adhe-
sion phenomena on a jejunal loop in line with the SCARE criteria
[3.4].

* Corresponding author at: Department of Surgical, Oncological and Oral Sciences
(Di.Chir.On.S.), University of Palermo - Italy, Via L. Giuffre, 5,90127, Palermo, Italy.
E-mail addresses: giuseppe.dibuono@unipa.it
(G. Di Buono), fede.ricup90@gmail.com (F. Ricupati), buscemi.salvatore@gmail.com
(S. Buscemi), giulia.bonv@gmail.com (G. Bonventre), giorgio.romano@unipa.it
(G. Romano), Antonino.agrusa@unipa.it (A. Agrusa).

https://doi.org/10.1016/].ijscr.2020.07.088

2. Casereport

A 45-year-old black man arrived at the emergency room with
abdominal pain and distension three months after laparoscopic dis-
tal gastrectomy with Roux-en-Y anastomosis performed for benign
pyloric stenosis. In that previous surgery we performed an intra-
corporeal, side to side, trans-mesocolic gastro-jejunal anastomosis
using a blue-load stapler (Echelon Flex™ GST; Ethicon Endo-
Surgery, USA) and an intracorporeal, side to side jejunal-jejunal
anastomosis using a white-load stapler (Echelon Flex™ GST). The
continence of the gastro-jejunal anastomosis was assessed by the
administration of methylene blue from the naso-gastric tube (NGT)
with no evidence of leakage. Our patient had no postoperative com-
plications and was discharged on postoperative day (POD) 7. Three
months later, he came to our attention with nausea and vomiting
for 3 days with no evacuation of faeces. He had no other systemic
symptoms or comorbidity and his family history was negative
for other diseases. On arrivals WBC count and C-reactive protein
values were in normal range. A contrast-enhanced CT abdomi-
nal scan revealed multiple air-fluid levels with distension of some
proximal jejunal loops. On clinical observation the patient was
hemodynamically stable and there were no signs of necrosis on
CT scan and on blood tests, so we decided to attempt a conser-
vative management with fluid and electroliyte administration and
nasogastric decompression. We also dispensed via NGT methylglu-
camine diatrizoate (Gastrografin®), an hyperosmolar fluid typically
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Fig. 1. A contrast-enhanced CT abdominal scan revealed some air-fluid levels in the center of the abdomen with distension of some proximal jejunal loops.

Fig. 2. CT abdominal scan after administration of Gastrografin revealed an increase of air-fluid levels.

used in gastrointestinal radiology. After 48 h we repeated an
abdominal CT scan with no therapeutic benefit of conservative
management and increased air-fluid levels related to a local inflam-
matory/aedematous state. Considering the hemodynamic stability
of the patient and the absence of previous laparotomies, we chosed
a laparoscopic approach with possible conversion to open surgery
in presence of excessive intestinal distension and an inadequate
laparoscopic working space. The procedure was performed by a
seniorresident with an equipe experienced in laparoscopic surgery.
We induced pneumoperitoneum with trans-umbilical Hasson tech-
nique and we used a laparoscopic 3D vision system [5,6]. We
placed other two 5-mm trocars respectively in right and left flank.
On initial laparoscopic surgical exploration we identified several
adhesions between the small bowel loop and the abdominal wall.
Continuing the exploration we found the angulation of a jejunal
loop located 40 cm from Roux-en-Y anastomosis due to an adhe-
sive band on trans-mesocolic passage point of the jejunal loop,
responsible for the occlusive syndrome. Given the absence of signs
of intestinal ischemia, we performed an adequate adhesiolysis with
the restoration of the intestinal transit. The patient also underwent
an intraoperative endoscopy to exclude the presence of bleed-
ing, endoluminal obstruction or unknown anastomosis leakage.
No other macroscopically evident lesions were observed in the
peritoneal organs explored. The patient was satisfied with the treat-
ment received for the rapid postoperative recovery and advantages
oflaparoscopic surgery; he had no postoperative complications and
was discharged on POD 3 with indication to liquid semi liquid diet
for two weeks (Figs. 1 and 2).

3. Discussion

The existence of a relationship between postoperative adhe-
sions and intestinal obstruction dates back to 1872, when Briant
for the first time described a fatal case of intestinal obstruction
caused by intra-abdominal adhesions developed after the removal
of an ovarian tumor [7]. Despite the advancements achieved with
laparoscopy, abdominal adhesions still remain the most frequent
cause of mechanical intestinal obstruction (60-70% of cases) [8,9].
They can be defined as abnormal fibrous bands between two or
more viscera or between viscera and abdominal wall, normally sep-
arated, consequent to postoperative inflammation [10,11]. Most

of them are formed following an abdomino-pelvic surgical pro-
cedure performed with open technique; less frequent causes are
represented by inflammatory conditions such as Crohn’s disease,
intraperitoneal infections or abdominal trauma [12]. The inter-
val between laparotomy and the onset of adhesion syndrome is
quite variable with an average time around 6 years. The extent
of adhesions formation changes from one patient to another and
depends on the type and entity of surgery and the development
of any postoperative complications. It is estimated that the forma-
tion of adhesions is more frequent after open colorectal surgery
[13], appendectomy [14,15] and pelvic surgery [16,17]. However,
upper GI surgery can also lead to its formation. Inaba et al. report
that patients undergoing to gastrectomy are at a high risk of
developing intestinal obstruction (incidence 11.7-38.5%) [18]. In
these cases a central role seems to have the omentum. In a ret-
rospective study reported by Fujita et al., the preservation of the
greater omentum in patiens with T2 or T3 gastric cancer under-
went to a curative gastrectomy, reduces the formation of intestinal
adhesions and therefore the incidence of small bowel obstruc-
tion [19]. In literature we find only few cases of postoperative
small bowel obstruction (SMO) in patients undergoing gastrec-
tomy. In 2010 Masaru et al. published a retrospective study on
an unusual cause of SBO: afferent loop obstruction in patients
underwent distal gastrectomy followed by Roux-en-Y reconstruc-
tion with open technique. In particular, the causes of the afferent
loop obstruction were internal herniation in two patients, adhe-
sions formation in one patient and peritoneal tumor recurrence
in one patient [20]. In 2017 Sung Ho Jang et al. described a rare
case of SBO after total laparoscopic distal gastrectomy performed
using V-Loc barbed absorbable suture for anastomosis. In this case,
occlusive syndrome was due to internal herniation of the proxi-
mal jejunal loop through the space created by V-Loc suture after
jejunojejunostomy [21]. The diagnosis of SBO is based on the pres-
ence of some typical symptoms such as abdominal pain, nausea,
vomiting, distention and constipation (absence of defecation or
flatus within the previous 24 h). However, some of them can be
not always present, mainly in the elderly [22]. Clinical hystory
is the most important approach because allows to assess poten-
tial causes of bowel obstruction (previous surgery, radiotherapy,
inflammatory bowel disease). During physical examination signs
of peritonitis and the possible presence of hernias of the abdom-
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inal wall must be considered. The clinical observation is followed
by a series of radiological tests necessary to confirm the diagno-
sis and to study its severity and evolution. The first radiological
examination that is performed to confirm the presence of SBO is
an abdominal X-ray. However, X-ray is often unable to give more
accurate information about the cause and the exact location of
the occlusion as well as on early signs of peritonitis or strangu-
lation [23]. Over the past decade, small bowel X-ray series using
water-soluble contrast agents became particularly important and
acquired a diagnostic and therapeutic role [24]. Today, CT abdom-
inal scan, especially with administration of oral or intravenous
contrast medium, is the first line imaging modality. It’s very useful
to identify the level and the aetiology of SBO and may predict the
need for surgery. Also, because it can distinguish the different adhe-
sive bands, allows us to select patients candidates for laparoscopic
treatment [25]. Ultrasound and MRI can be useful in specific situa-
tions, such as pregnancy or when CT scan is unavailable. Except for
clinical evidence of an acute abdomen, the treatment of the patient
with SBO due to adhesions is initially medical. Rehidratation, fast-
ing and placement of NGT are approximately effective in 70-90%
of patients [26]. The administration of Gastrografin®, an hyperos-
molar fluid used in gastrintestinal radiology, has a diagnostic and
therapeutic effect in those patients who show no signs of ischemia
[27]. Duration of non-operative management is subject to a strong
debate. It should not extend beyond 3-5 days even in the absence
of clinical deterioration [28]. Many authors consider a 72-h obser-
vation period as safe and appropriate. Teixeira et al. reported that
surgery after 72 h increases mortality and systemic infectious com-
plications three times compared to surgery performed within 24 h
after presentation [29]. Schraufnagel et al. report an higher compli-
cations rate and an increased mortality when surgical procedures
are performed after 4 days in patients with SBO [30]. The treat-
ment of a refractary SBO due to adhesion syndrome is exclusively
surgical. In past years, the treatment of choice for adhesive small
bowel obstruction was abdominal exploration through laparotomy.
Howerever, the new incision of the abdomen once again triggered
the pathophysiological mechanism responsible for the formation
of the adhesions and them recurred in 80% of cases with renewed
pain symptoms. In some studies a correlation has also been demon-
strated between laparotomy size and formation of new adhesions
[31]. The first laparoscopic adesiolysis dates back to 1991 and
today represent the surgical gold standard [32]. In a recent sys-
tematic review and meta-analysis of 14 non-randomized studies,
laparoscopic approach shows a reduction in overall morbidity and a
better postoperative outcome with the reappearance of postopera-
tive adhesions only in 20% of cases [33]. Laparoscopic approach can
only be practiced in selected cases. It should not be performed in
hemodynamically unstable patients with an acute abdomen and in
presence of abdominal dense adhesions. Conversely, it is safe and
effective in patients with single adhesions, simple enteral angu-
lation without need for resection [34]. Farinella et al. reported
that laparoscopic success depends on: early treatment (<24 h from
onset of symptoms), maximum two previous laparotomies, single
band adhesion as cause of small bowel obstruction and no signs
of peritonitis [35]. Excessive intestinal distension and hemody-
namic instability during pneumoperitoneum induction are possible
events that justify the conversion to open surgery. The conversion
rate, in some cases, reaches values around 50% of all procedures
[36]. The factor that most influences this incidence is the presence
of intestinal ischemia.

4. Conclusions

SBO develops rarely after laparoscopic upper GI surgery and
we reported a rare case. In selected cases, laparoscopic approach
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for SBO is associated with better postoperative outcomes, shorter
hospitalization and a decreased in postoperative adhesions for-
mation. An early treatment increases the probability of success.
Laparotomy represents a risk factor in the management of adhe-
sive small bowel obstruction for developing of new episodes and
does not seem to be the best treatment. In patients with abdominal
dense adhesions or clinical signs of intestinal ischemia, conver-
sion to laparotomy should be considered. In patients with previous
laparoscopic surgery it is appropriate to perfom a re-laparoscopic
approach because it has a higher success rate [37].
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