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Abstract: The occurrence of acute small bowel volvulus (SBV) in the late postoperative period after gastrectomy is
a clinical rarity with few cases noted in medical literature. As such, we conducted this study to investigate the clini-
cal features and clinical outcomes of late-onset SBV after gastrectomy, and to explore the predisposing factors of
bowel necrosis in these patients. We performed a retrospective study of 39 patients with late-onset SBV after gas-
trectomy. Medical records and various laboratory and imaging parameters were collected in all cases. Our results
showed that abdominal pain (100%) and nausea/vomiting (59.0%) were the most common symptoms. Adhesions/
bands (82.1%) were the leading cause of late-onset SBV after gastrectomy. Computerized tomography (CT) was the
imaging test of choice, which achieved a diagnostic accuracy of 55.9%. A characteristic “whirl sign” was discovered
in 8 cases. Surgery was performed in all of our patients. However, there were still eight patients suffered from short
bowel syndrome (SBS). Peritoneal signs, increased WBC counts, and decreased albumin-globulin ratio (AGR) were
significantly associated with bowel necrosis. Meanwhile, the bowel necrosis was associated with a higher incidence
of malnutrition/SBS (P = 0.047) and long duration of hospital stay (P = 0.02). We concluded SBV should be consid-
ered in patients with a history of gastrectomy complaining sudden abdominal pain, nausea, or vomiting. Abdominal
CT is essential for early and prompt diagnosis. Once highly suspected or diagnosed of acute SBV, emergency lapa-

rotomy should be performed immediately to avoid catastrophic outcomes.
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Introduction

Small bowel volvulus (SBV) is a rare condition in
which the small bowel and its mesentery are
twisted around the mesenteric axis [1, 2]. Itisa
surgical emergency due to the risk of mesoaxial
twisting of all the small bowel or a segment of it
and its mesentery, which results in bowel
necrosis from a compromised blood supply [3].
Typically, SBV can be categorized as primary
and secondary types [4, 5]. The primary SBV is
rare and often occurs without any apparent
anatomic abnormalities or predisposing fac-
tors, while the secondary SBV is relatively com-
mon and could be caused by numerous predis-
posing factors such as postoperative adhe-
sions/bands, anatomic disorders, and/or con-
genital malrotations [6, 7]. Accurate diagnosis
and treatment are essential to avoid bowel
necrosis, leading to high morbidity and mortal-
ity. The sudden start of the symptoms, mainly

abdominal pain, nausea and vomiting are espe-
cially prominent in SBV, the differential mani-
festations with other forms of small bowel
obstruction [8].

Although gastrectomy is the cornerstone treat-
ment for patients with localized gastric cancer
and refractory gastroduodenal ulcer, there is
still a relatively high prevalence of postopera-
tive complications [9, 10]. To the best of our
knowledge, the occurrence of SBV in the late
postoperative period after gastrectomy is a clin-
ical rarity with few cases noted in medical liter-
ature. Because of its rarity, our understanding
is solely based on case reports [1, 11].
Therefore, the present study is dedicated to
investigate the etiologies, clinical manifesta-
tions, laboratory parameters, radiological
examination findings, and clinical outcomes of
acute SBV in the late postoperative period after
gastrectomy, to emphasize the importance of a
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Table 1. Demographic and clinical characteristics of the study

including Student t test and X2

population test. The statistical analyses
Characteristics Value were performed using the SPSS
Sex statistical software (version
Male, No. (%) 20 (74.4) 20; SPSS, Inc, an IBM Company,
T ’ Chicago, IL). Statistical signifi-
Female, No. (%) 10 (25.6) cance was accepted at the P <
Age (vear) 0.05 level.
Mean 62.2 +8.3
Median 63 Results
Range 1681 A total of thirty-nine patients
2
E:\i/lriwékré/;iqs;ase 1rex1.3 with acute SBV in the late post-
operative period after gastrec-
Gastric cancer, No. (%) 30 (76.9) tomy were reviewed for the
Gastric ulcer, No. (%) 9(23.1) present study, including 29
Surgical procedure of primary disease males (74.4%) and 10 females
Total gastrectomy with Roux-en-Y anastomosis, No. (%) 9(23.1) (25.6%) with an average age of
Subtotal gastrectomy with Billroth-l anastomosis, No. (%) 4 (10.3) 62.2 years old (range 46-81

Subtotal gastrectomy with Billroth-1l anastomosis, No. (%)
Subtotal gastrectomy with Roux-en-Y anastomosis, No. (%)

14 (35.9) years) (Table 1). BMI was 17.6
12 (30.8) + 1.3 kg/m?2. Of these patients,

Note. BMI, body mass index.

prompt diagnosis of this rare entity and the
need of emergent surgical intervention as a
therapeutic measure, because understanding
these may prevent further morbidity and
mortality.

Materials and methods

We retrospectively reviewed the medical
records of thirty-nine patients who were defi-
nitely diagnosed as acute SBV in the late post-
operative period after gastrectomy at lJinling
Hospital between January 2001 and January
2017. The diagnosis of acute SBV was estab-
lished in accordance with clinical manifesta-
tions, radiological examination findings, and
intraoperative evidences. The demographic
and clinical parameters of the study population
such as age and sex, body mass index (BMI),
clinical manifestations, laboratory data, radio-
logical investigations, surgical techniques, clini-
cal outcomes and complications were analyzed
and reviewed. The study was designed accord-
ing to the ethical principles outlined by the
Declaration of Helsinki and approved by the
local ethics committee of Jinling Hospital.

All continuous variables were presented as
mean + SEM, and descriptive statistics were
defined by number of cases and percentage.
Standard statistical analyses were performed,
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thirty (76.9%) were primary
gastric cancer and nine (23.1%)
were primary gastric ulcer.
Totally, nine (23.1%) patients underwent total
gastrectomy with Roux-en-Y anastomosis, four
(10.3%) patients underwent subtotal gastrec-
tomy with Billroth-l anastomosis, fourteen
(35.9%) patients with Billroth-Il anastomosis
and twelve (30.8%) patients with Roux-en-Y
anastomosis. No other abdominal surgery was
performed in these patients.

All our patients presented with features of
small bowel obstruction or acute abdomen. The
most common presenting symptom was
abdominal pain (39/39, 100%), followed by
nausea/vomiting (23/39, 59.0%), failure to
pass gas and stool (15/39, 38.5%), and abdom-
inal distension (11/39, 28.2%) (Table 2). Totally,
twenty-seven patients (69.2%) featured perito-
neal signs, and six (15.4%) with positive shifting
dullness. Laboratory data revealed an average
white blood cell (WBC) of 13.3 + 5.9 x 10°/L
with 27 cases (69.2%) over 10.0 x 10°/L, and
an average C-reactive protein (CRP) of 46.2 £
35.4 mg/L with 36 cases (92.3%) over 8.0
mg/L. The serum levels of albumin (ALB) and
globulin (Glo) were 31.8 + 5.3 g/L and 23.6 +
3.8 g/L, respectively. Imaging tests used and
their diagnostic accuracy are summarized in
Table 2. Plain X-rays were performed in all our
patients, but most of them only showed non-
specific features of small bowel obstruction.
Thirty-four (87.2%) abdominal CT scans were
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Table 2. Clinical and laboratory parameters of the

study population

ography (CTA) was conducted in three
patients due to suspicion of vascular varia-

tion. On CTA, the torsion of the small ves-

Characteristics Value
Symptoms
Abdominal pain, No. (%) 39 (100)
Nausea/vomiting, No. (%) 23 (59.0)
Failure to pass gas and stool, No. (%) 15 (38.5)
Abdominal distension, No. (%) 11 (28.2)
Signs
Peritonitis, No. (%) 27 (69.2)
Positive shifting dullness, No. (%) 6 (15.4)
Laboratory findings
WBC, x 10°/L 13.3+5.9
CRP, mg/L 46.2 + 35.4
ALB, g/L 31.8+5.3
Glo, g/L 23.6+3.8
Imaging tests
Plain X-ray, No. (%) 39 (100)
Accuracy, No. (%) 3(7.7)
CT scan, No. (%) 34 (87.2)
Accuracy, No. (%) 19 (55.9)
Whirl sign, No. (%) 8(23.5)
Preoperative diagnosis
Acute SBV, No. (%) 21 (53.8)
Small bowel obstruction, No. (%) 14 (35.9)
Acute abdomen, No. (%) 4 (10.3)
Duration of primary surgery to SBV
< 1 year, No. (%) 5(12.8)
> 1 year and < 5 years, No. (%) 23 (59.0)
> 5 years and < 10 years, No. (%) 8 (20.5)
> 10 years, No. (%) 3(7.7)
Duration of symptoms to admission (hour) 9.2+75
Duration of admission to surgery (hour) 76+79
Etiologies
Adhesions/bands, No. (%) 32(82.1)
Internal hernia, No. (%) 7 (17.9)
Surgical technique
Bowel resection, No. (%) 28 (71.8)
Anastomosis, No. (%) 15 (53.6)
Simple devolvulation, No. (%) 11 (28.2)

sels arising from the superior mesenteric
artery could be seen, with no relevant pri-
mary vascular stenosis or occlusion
(Figure 1B). Preoperative diagnosis was
acute SBV in 21 patients (53.8%), small
bowel obstruction in 14 (35.9%), and acute
abdomen in 4 (10.3%).

The duration of primary surgery to presen-
tation of acute SBV symptoms ranged from
7 months to 21 years (average 56.9 +
54.0 months). Overall, three cases devel-
oped symptoms more than ten years after
gastrectomy, with the longest up to 21
years. The evolution time of the symptom-
atology until hospitalization was 9.2 + 7.5
hours (Table 2).

All of the patients in our study received
hydration, prophylactic antibiotics, and
nasogastric tube decompression as init-
ial managements. Emergency laparotomy
was carried out on 28 of our patients,
while therapeutic exploratory laparotomy
was also performed after conservative
treatment failed in the other 11 cases. The
duration of admission to exploratory lapa-
rotomywas 7.6 + 7.9 hours. Intraoperatively,
segmental small bowel dilatation was dis-
covered in all cases. Thus, a clockwise or
counterclockwise rotation of the mesen-
tery was detected in all cases. Necrotic
small bowel loops were observed in 28
patients (71.8%). The etiologies of SBV
were classified into two groups based on
surgical findings: adhesions/bands and
internal hernias. Adhesions/bands were
noted in 32 (82.1%) patients, and internal
hernias were found in 7 (17.9%) patients.
No evidence of congenital malrotation
could be found. In view of these findings,

Note. ALB, albumin; CRP, C-reactive protein; CT: computed tomogra-
phy; Glo, globulin; SBV, small bowel volvulus; WBC, white blood cell.

arranged, which achieved a diagnostic accura-
cy of SBV of 55.9 percent. A characteristic
“whirl sign” involving the small bowel and mes-
entery around the mesenteric axis was discov-
ered in eight (23.5%) cases, which strongly sug-
gested a SBV (Figure 1A). In addition, CT angi-
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extensive adhesiolysis and release of the
volvulus were carried out in all cases.
Bowel resection was performed in 28
patients who accompanied by small bowel
necrosis, while primary anastomosis was per-
formed in 15 patients. Due to the absence of
vascular compromise, simple devolvulation of
the affected segment of small bowel was per-
formed in the other 11 patients. The surgical
technique is described in Table 2. Mean length
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Figure 1. A: Abdominal computed tomographic (CT) scan revealed a “whirl
sign” involving the small bowel and mesentery around the mesenteric axis
(white arrow); B: CT angiography (CTA) revealed a distortion of the superior
mesenteric artery (SMA) indicating small bowel volvulus (black arrow).

of resected bowel was 68.8 + 72.1 cm (range
0-380 cm).

We further compared the differences between
necrosis and non-necrosis groups of our
patients. Risk factors were summarized in
Table 3. Peritoneal signs (85.7% in necrosis vs
27.3% in non-necrosis, P < 0.01), increased
WBC counts (14.3 + 6.5 x 10%/L in necrosis vs
10.6 + 2.8 x 10°/L in non-necrosis, P = 0.04),
and decreased albumin-globulin ratio (AGR)
(1.3 £ 0.2 in necrosis vs 1.5 + 0.3 in non-necro-
sis, P = 0.01) were significantly associated with
bowel necrosis. Meanwhile, our results showed
that patients in the necrosis group displayed
longer duration of symptoms to surgery (18.5 +
14.9 hours in necrosis vs 12.5 + 11.0 hours in
non-necrosis, P = 0.12) and elevated CRP lev-
els (51.8 + 40.2 mg/L in necrosis vs 31.7 + 9.9
mg/L in non-necrosis, P = 0.06) compared with
the non-necrosis group, although the differenc-
es were not statistically significant. Other clini-
cal and laboratory results, including positive
shifting dullness (14.3% in necrosis vs 18.2%
in non-necrosis, P = 0.76), serum levels of ALB
(31.8 + 5.0 g/L in necrosis vs 32.0 £ 6.1 g/L in
non-necrosis, P =0.46) and Glo (24.1 + 3.4 g/L
in necrosis vs 22.3 + 4.7 g/L in non-necrosis, P
= 0.10) showed no significant differences
between the two groups.

Postoperative complications appeared in 13
cases (33.3%) including incision infection
(4/39, 10.3%), intra-abdominal infection (3/39,
7.7%), intestinal fistula (2/39, 5.1%) and malnu-
trition/short bowel syndrome (SBS) (8/39,
20.5%). Among them, two patients suffered
from both intestinal fistula and intra-abdominal
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infection. Mortality rate was
Yo 7.7 percent (3 patients). Two
(5.1%) patients died of multiple
organ failure, and one (2.6)
died of sepsis. Causes of mor-
bidity and mortality were
described in Table 4. Median
hospital stay was 32.5 + 23.4
days (range 9-128 days). To
further investigate the correla-
tion between clinical outcomes
and bowel necrosis, we per-
formed Student t test and X?
test. Clinical variables included
complications, duration of hos-
pital stay, and mortality were
analyzed. Table 5 showed the clinical variables
between these two groups. Patients with bowel
necrosis were associated with a higher inci-
dence of malnutrition/SBS (28.6% in necrosis
vs 0.0% in non-necrosis, P = 0.047) and long
duration of hospital stay (37.1 + 25.8 days in
necrosis vs 20.7 + 8.1 days in non-necrosis, P
= 0.02). In addition, patients in our cohort with
bowel necrosis also had a higher incidence of
incision infection (10.7% in necrosis vs 9.1% in
non-necrosis, P = 0.88), intra-abdominal infec-
tion (10.7% in necrosis vs 0.0% in non-necrosis,
P = 0.26), intestinal fistula (7.1% in necrosis vs
0.0% in non-necrosis, P = 0.36), and a higher
mortality rate (10.7% in necrosis vs 0.0% in
non-necrosis, P = 0.26) than those without
bowel necrosis, although the differences were
not statistically significant. We speculated that
the limited sample size of the present study
might be the primary factor in the prevention of
discovery, and believed that larger multicenter
studies would be a great advance for exploring
the clinical outcomes between necrosis and
NON-NECrosis groups.

Discussion

Although adult SBV is reported to be common
in some areas of Africa, Middle East, and Asia
[2, 12], the development of acute SBV in the
late postoperative period after gastrectomy is a
clinical rarity with few cases noted in medical
literature. The etiologies, clinical features and
clinical outcomes of this complication is there-
fore not well understood. It has been proposed
that predisposing factors could include post-
operative adhesions/bands, weight reduction,

Int J Clin Exp Med 2018;11(10):11096-11103



Late-onset SBV following gastrectomy

Table 3. Clinical and laboratory parameters between necrosis and non-
necrosis groups

Necrosis  Non-necrosis Pvalue
(n=28) (n=11)
Clinical presentations
Peritoneal signs, No. (%) 24 (85.7) 3(27.3) <0.01"
Positive shifting dullness, No. (%) 4 (14.3) 2(18.2) 0.76
Laboratory parameters
WBC, x 10%/L 14.3+6.5 10.6+28 0.04"
CRP, mg/L 51.8+40.2 31.7+9.9 0.06
ALB, g/L 31.8+50 320%+6.1 0.46
Glo, g/L 241+34 22347 0.10
AGR 1.3+0.2 1.5+£0.3 0.01"
Duration of symptoms to surgery (hour) 185+14.9 125+11.0 0.12

Note. AGR, albumin-globulin ratio; ALB, albumin; CRP, C-reactive protein; Glo, globulin;
WBC, white blood cell. “Statistically significant (P < 0.05).

Table 4. Postoperative morbidity and mortality causes of the study
population

Characteristics Value
Morbidity
Incision infection, No. (%) 4 (10.3)
Intra-abdominal infection, No. (%) 3(7.7)
Intestinal fistula, No. (%) 2 (5.1)
Malnutrition/short bowel syndrome, No. (%) 8 (20.5)
Total Mortality
Multiple organ failure, No. (%) 2(5.1)
Sepsis, No. (%) 1(2.6)

Table 5. Complications and hospital courses between necrosis and
non-necrosis groups

Necrosis Non-necrosis

(n = 28) (n=11) P value
Complications
Incision infection, No. (%) 3(10.7) 1(9.1) 0.88
Intra-abdominal infection, No. (%) 3(10.7) 0 (0.0) 0.26
Intestinal fistula, No. (%) 2(7.1) 0 (0.0) 0.36
Malnutrition/SBS, No. (%) 8 (28.6) 0 (0.0) 0.047"
Hospital stay (day) 371+258 20.7+8.1 0.02"
Mortality, No. (%) 3(10.7) 0 (0.0) 0.26

Note. SBS, short bowel syndrome. *Statistically significant (P < 0.05).

and rapid filling of the empty bowel with large
quantities of poorly digestible food [1, 13].
Postoperative adhesions/bands are thought to
play an important role in the development of
SBV, which may create an axis around which
the small bowel can rotate [14]. In our study, it
has been confirmed that adhesions and bands

our data [16].
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were the most frequent
related conditions of SBV
after gastrectomy (n =
32, 82.1%). Weight re-
duction after gastrectomy
is considered to be anoth-
er predisposing factor,
which leads to decreased
intra-abdominal fat. The
absence of excessive fat
padding of the mesentery
and retroperitoneum per-
mits increased bowel
mobility and makes it
easy to twist [15]. In our
series, the average BMI
was 17.6 kg/m?, which
was slightly lower than
normal level and might
have contributed to rotat-
ing the small bowel and
its mesentery. Further-
more, rapid food transit
into the empty bowel may
produce a heavy segment
of the small bowel, which
may alter the small bowel
motility and make it easily
drift to a lower resistant
part of the abdominal
cavity [13]. Of note, we
did not evaluate this
parameter due to the
imperfect data of retro-
spective analysis. How-
ever, we speculate that
SBV in these patients
might be caused by a
heavy bowel portion, whi-
ch contained food, that is
prevented from drifting
freely in the abdominal
cavity by the adhesions/
bands and is thus ulti-
mately forced to rotate
around a mesenteric axis.
In addition, previous liter-

ature has estimated that secondary volvulus is
more frequent among males, which is similar to

Early diagnosis is necessary to avoid life-threat-
ening complications and to achieve good out-
comes. However, it can be difficult because
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symptoms are sometimes nonspecific, and
laboratory findings are often unremarkable.
The clinical features described in our patients
confirmed the results of previous publications,
with sudden abdominal pain the most frequent
symptom followed by nausea and vomiting [8,
17]. Peritoneal signs were present in 69.2% of
our patients. In our cases, the serum levels of
WBC and CRP were obviously higher than nor-
mal standards, while the serum level of ALB
was distinguished lower than the normal, sug-
gesting the status of inflammatory response of
body in patients with acute SBV in the late post-
operative period after gastrectomy. Apart from
a thorough medical history and good physical
and laboratory examinations, the imaging tests
are also important for the prompt diagnosis of
SBV [3]. However, plain X-rays usually show
nonspecific features, presenting low accuracy
in the diagnosis of the SBV, as referred to in our
study. CT scan of the abdomen is the imaging
technique of choice, which may facilitate preop-
erative diagnosis. Partial or complete small
bowel obstruction may be revealed, and the
“whirl sign” is highly suggestive of SBV. Most
cases are diagnosed as SBV based on the pres-
ence of a “whirl sign” on CT scan. Other charac-
teristic CT findings can include bowel wall
edema and intra-peritoneal fluid [3, 8]. In our
patients, a total of thirty-four CT scans have
been performed, a test that in our series
achieves an accuracy of 55.9% in the diagnosis
of SBV, and 23.5% with positive “whirl sign”.
But CT scan may not make a definitive diagno-
sis in some cases, as in 15 of our patients.
Angiographic appearance of the twisted mes-
enteric vessels may also suggest SBV. However,
CTA may be time-consuming and invasive, limit-
ing its use under emergency situations.
Although our results referring to CT scan accu-
racy were as low as 55.9%, other authors have
reported accuracy of 80-90% [8]. Therefore, we
think that this test should be performed in all
the patients suspicious of having SBV, espe-
cially those cases with previous gastrectomy
presenting a nonspecific small bowel obstruc-
tion pattern. In our experience, timely diagnosis
depends on maintaining a high degree of suspi-
cion and conventional imaging studies which
will depict the SBV. In case of doubt, explorato-
ry laparotomy is helpful in order to avoid dread-
ful consequences.
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Management of acute SBV following gastrecto-
my is surgical intervention consisting of a lapa-
rotomy, release of the volvulus, and resection
of the necrotic bowel with or without anastomo-
sis [6-8]. During surgery, careful devolvulation
of the involved segment is needed when the
bowel is viable. Every effort must be made to
avoid iatrogenic bowel injury during this pro-
cess. Necrotic segments of the small bowel
should be removed by partial or massive bowel
resection as required. Of note, resection of
bowel is indicated only in cases of nonviability
to avoid complications of postoperative SBS. To
avoid recurrence of the volvulus, bowel fixation
or appropriate resection of the small bowel may
also be conducted. As in our cases, the rate of
bowel resection was high to 71.8% with primary
anastomosis performed in 53.6% cases, the
rate of simple devolvulation was 28.2%.
Unfortunately, 20.5% patients suffered from
SBS with catastrophic complications caused by
massive small bowel resection. However, most
of our patients (n = 36, 92.3%) survived as a
result of good preoperative decision and proper
postoperative care, only 3 patients died of mul-
tiple organ failure (n = 2) and sepsis (n = 1). The
outcome was dependent on the speed of diag-
nosis leading to surgical intervention and the
amount of small bowel resected. This was
essential in our series.

The most frequent complications included mal-
nutrition/SBS (n = 8, 20.5%) and incision infec-
tion (n = 4, 10.3%), followed by intra-abdominal
infection (n = 3, 7.7%) and intestinal fistula (n =
2, 5.1%). Previous studies recommended resec-
tion and anastomosis in all SBV regardless of
whether bowel necrosis was present [16, 18].
However, resection and anastomosis imply a
higher surgical aggression and consequently
an increasing rate of postoperative complica-
tions. Therefore, we think that the decision of
whether to perform a resection must be indi-
vidualized in each patient, depending on gen-
eral status, comorbidities, and intra-operative
findings, comparing surgical risk with the
possibility of postoperative morbidity and
mortality.

To the best of our knowledge, no single diag-
nostic clinical sign identified the presence of
bowel necrosis, and no single laboratory test
was found to reliably differentiate necrotic from
viable small bowel. In this study, we calculated
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the clinical and laboratory parameters to evalu-
ate the risk factors of bowel necrosis in patients
with acute SBV in the late postoperative period
after gastrectomy. Our results demonstrated
that peritoneal signs were associated with the
presence of bowel necrosis (P < 0.01), as also
occurs with increased WBC counts (P = 0.04)
and decreased albumin-globulin ratio (AGR) (P
= 0.01). However, since the parameters of posi-
tive shifting dullness, serum levels of WBC, ALB
and Glo, and duration of symptoms to surgery
between these two groups were not significant
enough to reach statistical standard, larger
multicenter studies were expected to further
explore the risk factors of bowel necrosis in
patients with acute SBV in the late postopera-
tive period after gastrectomy.

We also considered bowel necrosis was the
predisposing factor for the presence of postop-
erative malnutrition/SBS and long hospital stay
in current study. Although the differences of
other morbidity (incision infection, intra-abdom-
inal infection, and intestinal fistula) and mortal-
ity were not statistically significant between
bowel necrosis and non-necrosis groups. We
speculate that the limited sample size of the
present study might be the primary factor in the
prevention of discovery, and believe that larger
multicenter studies will be a great advance for
exploring the different prognostic outcomes
between these two groups.

In conclusion, SBV is a rare late-onset compli-
cation following gastrectomy but it represents a
surgical emergency. The main aim is to achieve
an early diagnosis to prevent or decrease the
amount of necrotic small bowel. Sudden
abdominal pain and nausea/vomiting in
patients with a history of gastrectomy could
indicate the occurrence of SBV. CT scan is the
imaging test of choice for its diagnosis and
sometimes can be confirmed by the finding of a
“whirl sign”. When diagnosed early, surgery
solely accounts for lower morbidity and mortal-
ity. However, when the diagnosis is delayed,
necrosis of small bowel may occur, which may
be fatal. In case of doubt, we recommend emer-
gency laparotomy should be performed imme-
diately to avoid catastrophic outcomes result-
ing in bowel necrosis and ultimately death.
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