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Abstract
BACKGROUND
Intraabdominal adhesions develop spontaneously or after an inflammatory
process or surgical procedure in the abdomen. They are the most common cause
of small bowel obstruction (SBO). SBO occasionally leads to intestinal ischemia
(InIs) which can be a life-threatening condition that requires management as soon
as possible. We herein report a case of SBO with InIs presented in our institution
and treated without intestinal resection.

CASE SUMMARY
A 34-year-old man presented at the emergency department after a 12-h-onset
diffuse abdominal pain, bloating and nausea. He had a history of traumatic right
hepatectomy 11 years ago as well as adhesiolysis and resection of a long part of
small bowel 2 years ago. An abdominal computed tomography (CT) showed
dilated loops that led to the diagnosis of SBO. Due to deteriorating lactic acidosis,
the patient was operated. Torsion of the small bowel around an adhesion led to
2.30 m of ischemic ileum. After the application of N/S 40 °C for 20 min, the
intestine showed signs of improvement and it was decided to avoid resection and
instead temporary close the abdomen with vacuum-pack technique. At the
second-look laparotomy 48 h later, the intestine appeared normal. The patient
was discharged on the 8th post-op day in excellent condition.

CONCLUSION
In case of SBO caused by adhesions, extreme caution is needed if InIs is present,
as the clinical signs are mild and you should rely for diagnosis in CT findings and
lactate levels. Conservative surgical approach could reverse the effects of InIs, if
performed quickly, so that intestinal resection is avoided and should be used
even when minimum signs of viability are present.

WJGP https://www.wjgnet.com September 10, 2019 Volume 10 Issue 229

https://www.wjgnet.com
https://dx.doi.org/10.4291/wjgp.v10.i2.29
http://orcid.org/0000-0002-5859-7917
http://orcid.org/0000-0001-8836-1166
http://orcid.org/0000-0002-5742-4010
http://orcid.org/0000-0003-3975-8989
http://orcid.org/0000-0003-4580-9762
http://orcid.org/0000-0001-8698-284X
http://orcid.org/0000-0002-9948-7503
http://orcid.org/0000-0002-0355-0417
mailto:kmastoraki@med.uoa.gr


selected by an in-house editor and
fully peer-reviewed by external
reviewers. It is distributed in
accordance with the Creative
Commons Attribution Non
Commercial (CC BY-NC 4.0)
license, which permits others to
distribute, remix, adapt, build
upon this work non-commercially,
and license their derivative works
on different terms, provided the
original work is properly cited and
the use is non-commercial. See:
http://creativecommons.org/licen
ses/by-nc/4.0/

Manuscript source: Unsolicited
manuscript

Received: July 4, 2019
Peer-review started: July 16, 2019
First decision: August 2, 2019
Revised: August 16, 2019
Accepted: August 21, 2019
Article in press: August 21, 2019
Published  online:  September  10,
2019

P-Reviewer: Huan CM, Lan C,
Yuan JY
S-Editor: Yan JP
L-Editor: A
E-Editor: Li X

Key words: Intraabdominal adhesions; Intestinal ischemia; Small bowel obstruction;
Vacuum-pack technique; Case report; Conservative surgical approach

©The Author(s) 2019. Published by Baishideng Publishing Group Inc. All rights reserved.

Core tip: Intraabdominal adhesions are the most common cause of small bowel
obstruction which occasionally leads to intestinal ischemia (InIs). InIs can be a life-
threatening condition that requires high index of suspicion because the clinical signs are
mild and you should rely for diagnosis in computed tomography findings and lactate
levels. Lactate, if present is a good indicator of the progress or regression of the disease.
Diagnosis of InIs leads to immediate operation. Conservative surgical approach avoiding
resection of ischemic bowel, could lead to reversal of InIs and should be used even when
minimum signs of viability are present.
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INTRODUCTION
Small bowel obstruction (SBO) is a major cause of hospital admissions (15% in United
States) and is associated with significantly high rates of patients’ morbidity and even
mortality[1,2]. Post-operative abdominal adhesions play a pivotal role in SBO detection
while 10% of affected patients are attributed to peritonitis and only 5% of SBO cases
remain of  unknown origin[2].  Generally,  abdominal  adhesions  are  created either
spontaneously,  by  an inflammatory process  or  after  a  surgical  procedure  in  the
abdomen  and  pelvis[3,4].  Moreover,  adhesive  SBO  (aSBO)  occurs  in  3%  of  all
laparotomies and 1% during the first postoperative year. Recurrence rate after aSBO is
19%-53%[5].  Patients  with  SBO  usually  present  with  colicky  abdominal  pain,
distention, nausea, vomiting, constipation and obstipation[1,6,7]. Laboratory findings
include  in  the  majority  of  the  cases  mild  leukocytosis  and  possibly  electrolyte
disturbances[1,8]. Abdominal computed tomography (CT) remains the gold-standard
diagnostic procedure for aSBO[9,10].

Initial management of aSBO is conservative including nasogastric tube for intestinal
decompression with parallel administration of intravenous fluids and analgesics and
electrolyte correction on occasion[5,11,12]. In accordance with recent investigations 70%
of aSBO cases resolve without operative intervention[5]. However, one of the possible
outcomes of SBO is intestinal strangulation which eventually leads to ischemia[5,13].
Intestinal ischemia (InIs) is a potentially lethal complication as it presents without
specific symptoms and it requires high index of suspicion for establishment of the
diagnosis[14].  Elevated  lactate  levels  and acidosis  are  indicative  of  an  upcoming
ischemia  and  should  also  be  taken  into  account  during  the  patient’s
management[13,15-17]. Additional CT findings implying InIs are mesenteric edema, free
peritoneal  fluid and a transitional  point,  while  parietal  pneumatosis  is  a  sign of
irreversible  bowel  wall  necrosis[2,13].  Thus,  in  case  of  evidence  of  small  bowel
strangulation, subsequent laparotomy is mandatory. We here present a case of aSBO
with signs of intestinal strangulation and ischemia due to torsion around a dense
adhesion at mid-ileum in a young male patient successfully treated without intestinal
resection.  Relevant  literature  is  briefly  reviewed.  Clinical  features  and imaging
findings  are  discussed,  while  the  role  of  current  diagnostic  and  therapeutic
management of this nosologic entity is emphasized.

CASE PRESENTATION

Chief complaints
Α 34-year-old man was admitted due to a 12-h-onset increasing diffuse abdominal
pain.
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History of present illness
The patient also appeared to our emergency department with general malaise and
reported bloating and nausea.

History of past illness
He also reported similar clinical symptoms in the past. He was a 20 pack-year smoker.
Moreover, the patient had a history of partial right hepatectomy due to liver trauma
in 2007 and 1.5 m of small bowel resection due to aSBO in 2016.

Physical examination
On meticulous physical examination, he presented mild tachycardia, tachypnea as
well as distended abdomen with guarding and diminished bowel sounds.

Laboratory testing
Apart from elevated lactate levels (Lac = 2.2 mmol/L), common laboratory blood and
urine examinations were within normal limits.

Imaging examination
Subsequent  ultrasonography  was  not  indicative  of  pathologic  findings.  Erect
abdominal X-rays depicted limited small  bowel fluid levels,  indicating intestinal
obstruction. Subsequent CT scan identified the presence of bowel dilation and wall
edema with parallel winding of the major vessels of gastrointestinal (GI) tract at the
transitional zone, assessing InIs without signs of vascular obstruction or thrombosis.

FINAL DIAGNOSIS
Therefore, the final diagnosis was aSBO (Figure 1). Additional CT angiography as
well  as  low molecular  heparin  administration was  not  implemented as  signs  of
thrombosis were absent and intestinal strangulation was verified.

TREATMENT
Six  hours  after  admission  and fluid  resuscitation,  the  patient  was  submitted  to
exploratory laparotomy, due to deteriorating lactic acidosis (Lac = 8 mmol/L) raising
strong suspicion of evolving InIs. Surgical operation was performed via a midline
incision while the presence of normal bowel from the ligament of Treitz to a length of
1.30 m of jejunum was verified. On the contrary, the rest of the small bowel including
ileocolic junction was ischemic and congested due to twirling around an adhesion
created at the location of an intestinal anastomosis. A diminutive sign of peristalsis
was apparent  at  the  most  distal  ischemic  bowel  loops  (Figure  2).  Resection was
reserved as last treatment option due to the short length of the remaining healthy
bowel. Rewarming with N/S (40 oC) was applied for 20 min. The intestine, slightly
but clearly, improved in color and peristalsis in about half of its ischemic length.
Lactic acidosis was also reduced (Lac = 6 mmol/L) during this operation allowing us
to  postpone resection.  The abdomen was temporarily  closed with  vacuum-pack
technique, searching for a second look laparotomy in forty-eight hours. During this
period, lactate was normalized (Lac = 0.8 mmol/L).

OUTCOME AND FOLLOW-UP
Subsequent second look operation elucidated that the bowel was perfused in all its
length and peristalsis was present (Figure 3). The abdomen was closed permanently.
Hospital stay was uneventful and he was discharged from the surgical department 8
d  postoperatively.  Twenty-four  hours  later,  the  patient  complained  for  bloody
diarrheas, which was expected due to the mucosal apoptosis. Finally, the last 6 mo,
the patient remains under intense monitoring without signs of relapse.

DISCUSSION
Intra-abdominal  adhesions are  fibrous bands between organs or  tissues that  are
usually formed after an abdominal or pelvic operation, an inflammatory process, or
an abdominal trauma[18]. In fact, it has been elucidated, that they may develop after
abdominal surgeries in about 67% of the cases and in 97% of patients undergoing
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Figure 1

Figure 1  Abdominal computed tomography indicative of the torsion of the ileum around the adhesion at the
center of the picture.

gynecological procedures[19,4].  However, the formation of adhesions varies among
patients and depends on the severity and type of the initial surgery, potential post-
operative complications as well as the presence of intra-peritoneal foreign bodies[3]. In
general, according to a recent survey, the overall incidence of aSBO is 4.6%[20]. More
specifically,  aSBO complicates 19.3% among ileal-anal pouch anastomoses, while
affects 11.1% of patients submitted to gynecological surgical operations. Nonetheless,
the technique of  the procedure affects  significantly the development of  SBO[20,21].
Consequently,  aSBO  prevalence  was  9.5%  in  open  colectomy  versus  4.3%  in
laparoscopic one and 7.1% in open cholecystectomy vs 0.2% in relevant laparoscopic
operation. Contrariwise, there was no difference in the development of aSBO after
open or laparoscopic appendectomies (1.4% vs 1.3%)[20]. Finally, laparotomy due to
abdominal  trauma,  was  complicated by  aSBO in  2.5% of  the  cases,  whereas  the
incidence of early post-op SBO (within 30 days after surgery) was 24.2%[20,22]. Our case
involves a 34-year-old man with a history of partial hepatectomy due to liver trauma
11 years ago, which was followed by a SBO and 1.5 m intestinal resection 2 years ago
and now presented with aSBO and subsequent InIs.

Although the clinical presentation of aSBO depends on the location and duration of
the obstruction, it usually involves colicky abdominal pain, abdominal distention,
nausea and vomiting related to the site of intestinal strangulation[1,23]. Most patients
report a history of prior abdominal surgery[24]. In case of ischemia though, intermittent
abdominal pain becomes more severe and located while fever should always raise
suspicion of InIs and sepsis[1,6]. Meticulous physical examination usually reveals a
restless  patient  with  signs  of  dehydration,  poor  skin  turgor  and  abdominal
distention[1,23].  During  inspection  visible  peristalsis  is  sometimes  observed.  In
subsequent auscultation, bowel sounds are initially increased and high-pitched, but
diminish with advanced SBO[1].  Signs that SBO has resulted in InIs or perforation
(peritonitis) include affected vital signs such as tachycardia, tachypnea and pyrexia as
well as rebound tenderness, guarding and abdominal rigidity. Our patient presented
with a 12-h-onset increasing diffuse abdominal pain, bloating and nausea and on
examination mild tachycardia, tachypnea, distended abdomen with guarding and
diminished bowel sounds were documented.

Laboratory findings suggestive of SBO more often include mild leukocytosis and
possibly electrolyte disturbances due to dehydration and third space volume loss[8].
Elevated lactate levels and acidosis should be also considered through the patient’s
management  as  they strongly indicate  intestinal  strangulation[13].  In  fact,  lactate
although not universally present at ischemia, when apparent is a good indicator of the
progress or regression of the disease[25].  Imaging techniques that are proposed for
aSBO vary  according  to  the  initial  clinical  signs,  but  mostly  abdominal  CT  can
contribute  to  the  diagnosis  of  this  condition  as  it  may often  accurately  identify
strangulation in aSBO[26,27]. Imaging findings may also include reduced bowel wall
enhancement and mesenteric fluid detection indicative of strangulation as well as
small bowel wall thickening associated with aSBO[28,29].  Ideally, only patients who
develop strangulation  should undergo surgery,  and these  operations  should be
performed promptly to avoid transmural necrosis and perforation. Early recognition
of  SBO  strangulation  is  thus  pivotal  to  help  improve  the  patient  outcome  by
preserving the involved bowel loops and avoiding needless surgical  resection[30].

WJGP https://www.wjgnet.com September 10, 2019 Volume 10 Issue 2

Vassiliu P et al. Adhesion related small bowel ischemia

32



Figure 2

Figure 2  Dilated ischemic small bowel loops at the exploratory laparotomy.

Nevertheless,  regardless  of  the  cause,  obstructed  bowel  eventually  becomes
edemateous, leading to bowel ischemia, inflammation and necrosis. Strangulation is
usually verified if at least one of the following criteria is fulfilled including bluish
discoloration, loss of arterial pulsation, subserosal and mesenteric hemorrhage, lack of
peristalsis and frank infarction. In our patient, abdominal CT scan revealed bowel
dilation and wall edema with winding of the major vessels of GI tract predicting InIs.

Our case concerns a young man with aSBO and resultant ischemia of a 2.30 m long
intestinal  loop  which  involved  the  ileocecal  valve.  Thus,  even  though  initial
management of aSBO is usually conservative and the majority of aSBO cases resolve
without surgical intervention, given the signs of InIs, laparotomy was mandatory[2,5,11].
The standard procedure for this condition involves resection of the ischemic bowel
and primary anastomosis[31]. However, in the present case, resection would lead to
short  bowel  syndrome;  a  mal-absorptive  state  caused  by  massive  intestinal
resection[32,33]. It usually occurs when the small bowel is less than 2 m long, so that its
absorptive function is diminished and the patient cannot maintain its nutritional
status  and  homeostasis  by  the  enteral  route  alone.  These  patients  are  initially
dependent  on total  parenteral  nutrition which could progressively  lead to  liver
insufficiency[32,34]. In order to avoid this outcome, taking into consideration that the
physiologic consequences of ischemia are still reversible within six hours from onset,
and based on diminutive sign of peristalsis at the ischemic ileum, it was decided
initially a more conservative approach without intestinal resection[16]. The option of
surgical excision was reserved for the second look laparotomy in case that the bowel
became necrotic. Fortunately, at the second-look operation the small bowel appeared
normal  and  the  resection  wasn’t  warranted.  In  this  way  and  even  though  the
intestinal loop at first seemed marginally viable judging from its color and size, the
ischemia was reversed, and the patient improved quickly without complications.

CONCLUSION
The treatment of aSBO should be, at the beginning, conservative excluding cases
presented with clinical signs or CT findings predictive of surgical intervention or
peritonitis  requiring  an  urgent  laparoscopic  or  laparotomic  exploration[2].  On
occasion, conservative surgical approach avoiding resection of ischemic bowel, could
lead to reversal of InIs and should be initiated even when minimum signs of viability
are present and also when less than six hours have passed from the onset of ischemia,
time limit allowing reversal of ischemic damage. The second look laparotomy in 24-48
h is an alternative that allows, under the condition of close monitoring (vital signs,
clinical evaluation for acute abdomen, lactate levels), the reperfusion and resolution of
ischemic  impairment  of  a  marginally  viable  bowel,  or  deterioration  and  early
resection based on the close monitoring.

WJGP https://www.wjgnet.com September 10, 2019 Volume 10 Issue 2

Vassiliu P et al. Adhesion related small bowel ischemia

33



Figure 3

Figure 3  The small bowel at second look laparotomy 48 h later. Location of most severe ischemia: On the left side of the image the surgeon holds the bowel at
the location of previous anastomosis were the adhesion that lead to torsion and ischemia was formed.
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