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Abstract
Background: Despite the prevalence of laparoscopic techniques in abdominal surger-
ies today, bowel obstruction remains a potentially serious complication. Small bowel 
strangulation (SBS), in particular, is a critical condition that can lead to patient mortal-
ity. However, the prognosis for SBS is favorable if surgery is performed before the 
onset of necrosis. Non-necrotic SBS is a reversible condition in which blood flow can 
be restored by relieving the strangulation. The purpose of this study was to identify 
sensitive and specific contrast-enhanced computed tomography (CT) findings that are 
useful for diagnosis of both non-necrotic and necrotic SBS.
Methods: We included patients diagnosed with SBS and simple bowel obstruction 
(SBO) who underwent contrast-enhanced CT followed by surgery from 2006 to 2023. 
Two gastrointestinal surgeons independently assessed the images retrospectively.
Results: Eighty SBO and 141 SBS patients were included. Eighty-seven had non-
necrotic SBS and 54 had necrotic SBS. Mesenteric edema was most frequently ob-
served in both necrotic and non-necrotic SBS cases followed by abnormal bowel wall 
thickening. These two findings were observed significantly less frequently in SBO. 
Bowel hypo-enhancement is identified in only about half of the non-necrotic SBS 
cases, and it was detected at significantly higher rates in necrotic SBS compared to 
non-necrotic.
Conclusion: Mesenteric edema and abnormal bowel wall thickening are sensitive and 
specific signs of both non-necrotic and necrotic SBS. These two findings indicate 
mesenteric and bowel congestion. Detecting intestinal congestion can lead to an ac-
curate diagnosis of SBS, particularly in case of non-necrotic SBS, where bowel hypo-
enhancement may sometimes be absent.
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1  |  INTRODUC TION

Despite the prevalence of laparoscopic techniques in abdominal sur-
geries today, bowel obstruction remains a potentially serious com-
plication. Small bowel strangulation (SBS), defined as small bowel 
obstruction associated with intestinal ischemia caused by strangula-
tion of mesenteric vessels, occurs in approximately 10% of patients 
with small bowel obstruction (range, 5%–42%), and the mortality 
rate ranges from 20% to 40%.1,2 The importance of differentiating 
SBS from simple bowel obstruction (SBO) is highlighted by their dif-
fering mortality rate, which is approximately 10 times higher in SBS 
than SBO.3 SBS requires immediate surgery to release the strangu-
lation of the small bowel and mesenterium, and a delay in diagnosis 
can increase the risks of complications and mortality.4 Moreover, the 
mortality rate escalates when the bowel becomes necrotic or per-
forated.5 Accurate and early diagnosis of SBS before bowel necro-
sis is therefore essential to improve patients' outcomes.6 However, 
despite decades of experience and numerous studies, the optimal 
diagnostic procedures have not been established and patients con-
tinue to die from SBS.

SBS is typically diagnosed according to the presence of the 
classic clinical signs of vascular compromise, which include con-
tinuous abdominal pain, fever, tachycardia, signs of peritoneal ir-
ritation, leukocytosis, hyperamylasemia, and metabolic acidosis. 
However, leukocytosis and an increased C-reactive protein (CRP) 
level are not always detected without pan-peritonitis nor sepsis.7 
Additionally, most SBS are not accompanied by peritoneal irrita-
tion signs.

Enhanced computed tomography (CT), which is used to eval-
uate blood flow, can facilitate the diagnosis of SBS because the 
pathology of this disease involves a decrease or cessation of in-
testinal blood flow. Several CT findings indicating SBS such as the 
presence of a blind loop of small bowel, bowel hypo-enhancement, 
the mesenteric “whirl” sign, and the “beak” sign are known. 
Among these CT findings, bowel hypo-enhancement is consid-
ered the most reliable.7 However, we often encounter patients 
with SBS in whom bowel hypo-enhancement is not detected on 
CT. Additionally, the sensitivity of these CT signs of SBS is low 
(42%–67%).2,7–10

Understanding why bowel hypo-enhancement is not often de-
tected in patients with SBS can be the key to accurate and early 
diagnosis of SBS before the bowel becomes necrotic. We divided 
patients into those with necrotic and non-necrotic SBS in an ef-
fort to elucidate why some patients do not show bowel hypo-
enhancement. In the present observational study including patients 
with SBO, non-necrotic SBS, or necrotic SBS who underwent 
contrast-enhanced CT before surgery, we paid special attention to 
contrast-enhanced CT findings of non-necrotic SBS. We believe that 
precise analysis of non-necrotic SBS, which involves incomplete in-
terruption of blood flow, may help to achieve early and accurate 
diagnosis of SBS.

2  |  METHODS

2.1  |  Objectives and definitions

This study was conducted in accordance with the Declaration of 
Helsinki and approved by the local institutional review board (28-
01-705). We included patients who underwent surgery from January 
2006 to December 2023. We included patients with SBS caused by 
an internal hernia or adhesion and excluded those with an external 
hernia (e.g., inguinal or abdominal wall hernia) because the diagnosis 
is straightforward and does not require CT.

The specific inclusion criteria for this study were (1) a diagnosis 
of SBO or SBS at the time of laparotomy, (2) availability of contrast-
enhanced CT images at the initial visit during which the CT scan was 
performed within 12 h of surgery for patients with SBS or within 48 h 
of surgery for patients with SBO, and (3) surgery with or without 
bowel resection. The exclusion criteria were (1) an inguinal or ab-
dominal wall hernia and (2) obstruction caused by malignancy.

All patients were scanned using multidetector computed to-
mography (MDCT). However, the CT model used varied depending 
on when the imaging was performed because this study included 
patients treated between 2006 to 2023. A contrast medium (2 mL/
kg) was injected intravenously at a rate of 3 mL/s. Scanning was per-
formed from the diaphragm to the pubis, with an arterial phase scan 
conducted 30 s after injection and a slice thickness of 5 mm. For pa-
tients whose CT was taken after 2015, a portal venous phase scan 
was also conducted 80 s after injection.

Necrotic SBS was defined as a purple or black discoloration of 
the necrotic intestine that required surgical resection with patho-
logical confirmation of massive necrosis. Non-necrotic SBS was de-
fined as a congested intestine caused by strangulation of mesenteric 
vessels in which ischemic damage was limited and did not require 
surgical resection or in which massive necrosis was not detected in 
the resected intestine.

2.2  |  Evaluation of findings

The CT findings were independently reviewed in random order by 
two surgeons, each with sufficient knowledge of CT findings of SBS 
and SBO. The evaluators were unaware of a patient's diagnosis (i.e., 
SBO, non-necrotic SBS, or necrotic SBS). The final judgment was 
based on a consensus among the two physicians.

We evaluated two findings that indicated a structural aberration 
(beak sign and angiectopia of mesenteric vessels), five findings that 
indicated a blood flow aberration (abnormal bowel wall thickening, 
high density of the bowel wall on plain CT, mesenteric edema [dirty 
mesenteric fat sign], disappearance of Kerckring folds, and hypo-
enhancement of the bowel wall on contrast-enhanced CT images), 
and four nonspecific findings (ascites, hemorrhagic ascites, bowel 
emphysema, and portal venous gas).
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Technical terms are defined as follows. The beak sign, which re-
fers to an abrupt change in caliber at transition points, is character-
ized by tapering of the intestine similar to a bird's beak (Figure 1A). 
Angiectopia of mesenteric vessels is indicated by a U- or C-shaped 
whirl sign (i.e., a swirl of mesenteric soft tissue and fat around the 
affected loop) (Figure 1B). The whirl sign was originally observed in 
a patient with intestinal malrotation.11 However, this sign appears 
when the bowel and mesentery are twisted, and it signifies rotation 
of the small bowel.

Abnormal bowel wall thickening is defined as thickening of 
>3 mm (Figure  1C).7,12,13 High density of the bowel wall on plain 
CT, which refers to high density on pre-contrast CT, is caused by 
hemorrhage or congestion (Figure 1D). Mesenteric edema is an in-
crease in the mesenteric CT value (Figure 1E,F). The disappearance 
of Kerckring folds refers to a >10-cm length of intestine without 
Kerckring folds. Strong edema or mucosal necrosis induces the 
disappearance of Kerckring folds. We excluded patients with in-
testinal dilation of >5 cm and the disappearance of Kerckring folds 
with obvious bowel enhancement because these finding are caused 

by dilatation, not by disturbance of blood flow (Figure 1G). Hypo-
enhancement of the bowel wall was defined as the bowel wall 
without attenuation that was higher on contrast-enhanced than un-
enhanced images (Figure 1H).12 In patients who underwent surgery 
after 2015, imaging is conducted during the early contrast phase 
and the portal vein phase. In some cases, minimal or no contrast 
effect is observed in the early contrast phase (Figure 2A), but con-
trast enhancement is evident in the portal vein phase (Figure 2B). 
We interpret this phenomenon as a delayed enhancement effect, 
attributable to impaired venous return. In this study, we consid-
ered this delayed enhancement effect as hypo-enhancement of the 
bowel wall. Hemorrhagic ascites was defined as a CT value of >20 
Hounsfield units at the bottom of the collected fluid.

2.3  |  Statistical analysis

The Mann–Whitney test was conducted to compare age, white 
blood cell (WBC) count, CRP level, creatine phosphokinase (CPK) 

F I G U R E  1  Computed tomography (CT) 
findings. (A) The beak sign is characterized 
by tapering of the intestine, similar to a 
bird's beak. (B) The whirl sign refers to 
angiectopia of the mesenteric vessels and 
is U- or C-shaped. (C) Abnormal bowel 
wall thickening is defined as thickening 
of >3 mm. (D) High density of the bowel 
wall on plain CT refers to high density 
on pre-contrast CT due to hemorrhage 
and congestion. (E, F) Mesenteric edema 
refers to an increase in the mesenteric 
CT value. (G) The disappearance of 
Kerckring folds refers to a >10-cm length 
of intestine without Kerckring folds. 
Patients with intestinal dilation of >5 cm 
and the disappearance of Kerckring folds 
with obvious bowel enhancement were 
excluded because this finding is caused by 
dilatation, not disturbance of blood flow. 
(H) Bowel hypo-enhancement refers to 
a lack or attenuation of an enhancement 
effect of the bowel wall. This image is 
from the same patient depicted by Figure 
D; however, this image is from a contrast-
enhanced CT scan. Comparison with 
a plain CT clearly shows the lack of an 
enhancement effect.
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level, frequency of complications after surgery, mortality, and days 
of postoperative hospitalization. Sex and the frequencies of imaging 
findings were analyzed using the chi-squared test. The frequencies 
of imaging findings were evaluated by univariate and multivari-
ate analyses using SPSS version 22.0 software (IBM Japan, Tokyo, 
Japan). A p value of <0.05 was considered statistically significant.

3  |  RESULTS

3.1  |  Patients

During the study period, 161 patients with SBO and 183 patients 
with SBS underwent surgery; however, 81 patients with SBO and 
42 patients with SBS did not undergo contrast-enhanced CT. Thus, 
we included 80 patients with SBO and 141 (87 non-necrotic and 54 
necrotic) patients with SBS.

3.2  |  Diagnosis of SBS

The backgrounds and the frequency of each CT finding of the pa-
tients with SBO and SBS are shown in Table 1. WBC, CRP, and CPK 
were all significantly higher in the SBS group, although the differ-
ence of those values between SBS and SBO is insufficient to dif-
ferentiate the two conditions. Patients with SBS had two or more 

signs indicating structural or blood flow aberrance, and the median 
number of signs was five. Conversely, the median number of signs 
was one in patients with SBO. In SBS, mesenteric edema was the 
most common findings (92%), followed by abnormal bowel wall 
thickening (85%) and beak sign (74%). Except for two nonspecific 
findings (bowel emphysema and portal venous gas), the frequencies 
of the nine findings were significantly higher in patients with SBS 
than in patients with SBO. In patients with SBO, only two patients 
(3%) showed both mesenteric edema and abnormal bowel wall thick-
ening. Conversely, 83% patients with non-necrotic SBS and 85% of 
patients with necrotic SBS showed both mesenteric edema and ab-
normal bowel wall thickening.

The specificities of the nine findings were high (73%–100%), 
whereas the sensitivity of six of the nine findings was low (30%–
64%). In terms of the sensitivity, mesenteric edema (95%) was the 
most reliable sign, followed by abnormal bowel wall thickening 
(87%). In terms of specificity, hypo-enhancement (100%) was the 
most reliable sign, followed by disappearance of Kerckring folds and 
the presence of hemorrhagic ascites (96%).

4  |  COMPARISON BET WEEN 
NON-NECROTIC SBS AND NECROTIC SBS

The backgrounds of the patients with SBS are shown in Table  2. 
The median age of the patients in the necrotic group was higher 
than that of patients in the non-necrotic group (p < 0.001). There 
was significant difference in the WBC count between patients with 
necrotic and non-necrotic SBS. Patients with necrotic SBS had a 
significantly higher incidence of ileus and a significantly longer 
hospital stay than patients with non-necrotic SBS.

The frequency of each CT finding is shown in Table 3. The most 
frequent finding among patients with non-necrotic SBS was mes-
enteric edema (94%), followed by abnormal bowel wall thickening 
(89%) and beak sign (82%). The most frequent finding among pa-
tients with necrotic SBS was also mesenteric edema (96%), followed 
by disappearance of Kerckring folds (87%), abnormal bowel wall 
thickening (85%) and ascites (85%). Bowel hypo-enhancement was 
detected in 51% of patients with non-necrotic SBS and 76% of pa-
tients with necrotic SBS. Whether contrast images were taken in 
both phases or one phase had no significant impact on sensitivity 
of bowel hypo-enhancement. The sensitivity in two-phase imaging 
was 51% compared to 37% in single-phase imaging for non-necrotic 
SBS patients, and the sensitivity in two-phase imaging was 80% 
compared to 74% in single-phase imaging for necrotic SBS patients 
The median number of positive findings was significantly higher in 
necrotic than non-necrotic SBS (7 vs. 4, p < 0.001).

The frequencies of disappearance of Kerckring folds, bowel 
hypo-enhancement, ascites, and hemorrhagic ascites were signifi-
cantly higher in patients with necrotic than non-necrotic SBS. The 
multivariate analysis, including nine findings because the frequen-
cies of bowel emphysema and portal venous gas were exceptionally 

F I G U R E  2  Delayed enhancement effect. (A) Minimal or no 
enhancement effect is observed in the early contrast phase. 
(B) Enhancement effect is evident in the portal vein phase. We 
interpret this phenomenon as a delayed enhancement effect, 
attributed to impaired venous return, which is equivalent to a 
reduced enhancement effect.
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low, showed that the disappearance of Kerckring folds and bowel 
hypo-enhancement were independent risk factors for necrotic SBS 
(Table 4).

5  |  DISCUSSION

The present study clearly demonstrated clinical and radiological 
difference between non-necrotic and necrotic SBS. Clinical expe-
rience indicates that SBS requiring bowel resection (necrotic SBS) 
is more severe compared to cases not requiring such intervention 
(non-necrotic SBS); however, existing guidelines do not distinguish 
between these two conditions.14 Notably, the observation that two 
indicators of congestion—mesenteric edema and abnormal bowel 
wall thickening—were present in over 90% of both non-necrotic and 
necrotic SBS cases implies that congestion is a likely primary cause 
of SBS rather than ischemia. Conversely, bowel hypo-enhancement 
was more commonly associated with necrotic SBS than with non-
necrotic SBS, indicating that severe congestion may progress to is-
chemia and subsequent bowel necrosis.

Nine of the 11 findings validated in this study were identified 
at significantly higher rates in SBS compared to SBO. Only bowel 
hypo-enhancement had a specificity of 100%, and the other findings 
were not conclusive evidence of SBS. However, the odds ratios for 

SBO, 
N = 80

SBS, 
N = 141

Sensitivity 
(%)

Specificity 
(%) p

Age 66.5 74.0 0.005

Male 32 (40%) 59 (42%) 0.79

WBC (/mL) 8850 10 200 <0.001

CRP (mg/mL) 0.66 0.30 <0.001

CPK (U/mL) 53.5 83.0 <0.001

Structural aberrance

Beak sign 18 (23%) 107 (74%) 76 78 <0.001

Angiectopia 15 (19%) 61 (42%) 43 81 <0.001

Blood flow aberrance

Wall thickening 22 (28%) 123 (85%) 87 73 <0.001

High density 9 (11%) 90 (62%) 64 89 <0.001

Mesenteric edema 6 (8%) 134 (92%) 95 93 <0.001

Kerckring 4 (5%) 75 (52%) 53 96 <0.001

Hypo-enhancement 0 (0%) 85 (59%) 60 100 <0.001

Non-specific findings

Ascites 33 (41%) 101 (70%) 72 59 0.10

Hemorrhagic ascites 3 (4%) 42 (29%) 30 96 <0.001

Bowel emphysema 0 (0%) 7 (5%) 5 100

Portal venous gas 0 (0%) 3 (2%) 2 100

Abbreviations: Angiectopia, angiectopia of mesenteric vessels; CPK, creatine phosphokinase; CRP, 
C reactive protein; flower bouquet, converging vessels to one area (flower bouquet sign); high 
density, high density of bowel wall on plain computed tomography; hypo-enhancement, hypo-
enhancement of bowel wall on contrast-enhanced images; Kerckring, disappearance of Kerckring's 
folds; RI, remote infection; SBS, small bowel strangulation; SSI, surgical site infection; wall 
thickening, abnormal bowel wall thickening, WBC, white blood cell.

TA B L E  1  Patients' background and 
laboratory examination results.

TA B L E  2  Patients' background and laboratory examination 
results of patients with SBS.

Non-necrotic 
SBS, N = 87

Necrotic 
SBS, N = 54 p

Age 68.0 77.5 <0.001

Male 43 (49%) 22 (41%) 0.31

WBC 9500 11 250 0.009

CRP 0.32 0.27 0.29

CPK 71 108 0.08

Complication

SSI 6 (7%) 6 (11%) 0.38

Abscess 4 (5%) 3 (6%) 0.89

RI 7 (8%) 4 (7%) 0.85

Ileus 9 (10%) 21 (39%) <0.001

30-day mortality 1 (1%) 1 (2%) 0.70

In-hospital 
mortality

1 (1%) 2 (4%) 0.67

Hospital stay 
after surgery 
(days)

10.0 12.5 <0.001

Abbreviations: CPK, creatine phosphokinase; CRP, C reactive protein; 
RI, remote infection; SBS, small bowel strangulation; SSI, surgical site 
infection; WBC, white blood cell.
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both mesenteric edema and disappearance of Kerckring's folds were 
high, a finding strongly suggesting SBS. It should be noted that the 
sensitivity of disappearance of Kerckring's folds is low, particularly in 
non-necrotic SBS. Therefore, it is not a reliable finding in diagnosing 
SBS. Few papers have focused on this finding. Considering the odds 
ratio and specificity, it seems advisable to focus on seven findings 

(beak sign, abnormal bowel wall thickening, high density of bowel 
wall, mesenteric edema, disappearance of Kerckring's folds, bowel 
hypo-enhancement, and hemorrhagic ascites) to diagnose SBS. Kim 
et al. reported low incidences of abnormal bowel wall thickening and 
mesenteric edema in SBO, consistent with findings of our study.15

Although both non-necrotic and necrotic SBS require surgery, it 
would be useful to classify them to understand the pathophysiology 
of SBS and to make a more accurate diagnosis. In the present study, 
non-necrotic SBS was associated with a good prognosis, had a signifi-
cantly lower incidence of postoperative ileus, and had a significantly 
shorter median duration of postoperative hospitalization. Additionally, 
non-necrotic SBS may be more difficult to diagnose than necrotic SBS 
because of the lower number of positive findings compared to necrotic 
SBS. In previous studies, the detection rates using imaging of SBS 
ranged from 14.8% to 100%,16,17 probably because the presence of 
non-necrotic SBS is decreasing the accuracy of diagnosis.

Mesenteric edema and abnormal bowel wall thickening are 
sensitive and specific signs of both non-necrotic and necrotic SBS. 
Additionally, the sensitivity of mesenteric edema and abnormal 
bowel wall thickening did not differ between the two conditions. 
Therefore, these two findings help in accurately diagnosing SBS. 
Published data also reveal a high incidence of mesenteric edema 
in patients with SBS2,13,18,19; however, the incidence of bowel wall 
thickening is low (36%–53%).7,8,16,18,20 Congestion causes abnormal 
bowel wall thickening, however as necrosis progresses, the bowel 
wall thins. Therefore, abnormal bowel wall thickening wall may not 
be identified in cases with advanced necrosis. High mortality rates in 
previous studies indicates that those studies included many patients 
with advanced necrosis.

Bowel hypo-enhancement is a highly specific finding for SBS, but 
it should be noted that the positivity rate in non-necrotic SBS is low. 

All, N = 141
Non-necrotic SBS, 
N = 87

Necrotic SBS, 
N = 54 p

Structural aberrance

Beak sign 107 (76%) 71 (82%) 36 (67%) 0.37

Angiectopia 61 (43%) 42 (48%) 19 (35%) 0.02

Blood flow aberrance

Wall thickening 123 (87%) 77 (89%) 46 (85%) 0.51

High density 90 (64%) 48 (55%) 42 (78%) 0.03

Mesenteric edema 134 (95%) 82 (94%) 52 (96%) 0.20

Kerckring 75 (53%) 28 (32%) 47 (87%) <0.001

Hypo-enhancement 85 (60%) 44 (51%) 41 (76%) <0.001

Non-specific findings

Ascites 101 (72%) 55 (63%) 46 (85%) <0.001

Hemorrhagic ascites 42 (30%) 19 (22%) 23 (43%) <0.001

Bowel emphysema 7 (5%) 3 (3%) 4 (7%) 0.59

Portal venous gas 3 (2%) 2 (2%) 1 (2%) 0.58

Abbreviations: Angiectopia, angiectopia of mesenteric vessels; flower bouquet, converging vessels 
to one area (flower bouquet sign); high density, high density of bowel wall on plain computed 
tomography; hypo-enhancement, hypo-enhancement of bowel wall on contrast-enhanced images; 
Kerckring, disappearance of Kerckring's folds; wall thickening, abnormal bowel wall thickening.

TA B L E  3  The incidence of imaging 
finding in patients with SBS.

TA B L E  4  Multivariate analysis comparing necrotic and non-
necrotic SBS.

Odds ratio 95% CI p

Beak sign 1.2 0.2–6.5 0.77

Angiectopia 0.5 0.1–2.9 0.47

Flower bouquet 3.6 0.6–20.8 0.15

Wall thickening 1.1 0.1–10.8 0.96

High density 0.47 0.1–4.1 0.50

Mesenteric edema 0.58 0.0–9.8 0.71

Kerckring 15.7 2.7–91.3 0.002

Hypo-enhancement 16.1 1.8–142.2 0.01

Ascites 6.3 0.7–58.5 0.11

Hemorrhagic ascites 5.6 0.96–32.4 0.056

Note: The multivariate analysis for necrotic and non-necrotic SBS 
showed that the disappearance of Kerckring folds and bowel hypo-
enhancement were independent risk factors for necrotic SBS.
Abbreviations: Angiectopia, angiectopia of mesenteric vessels; flower 
bouquet, converging vessels to one area (flower bouquet sign); high 
density, high density of bowel wall on plain computed tomography; 
hypo-enhancement, hypo-enhancement of bowel wall on contrast-
enhanced images; Kerckring, disappearance of Kerckring's folds; wall 
thickening, abnormal bowel wall thickening; 95% CI, 95% confidence 
interval.



544  |    YAMADA et al.

The multivariate analyses revealed that bowel hypo-enhancement 
was not an independent risk factor for necrotic SBS, however its sen-
sitivity was not so high in non-necrotic SBS. It has been believed that 
the cause of SBS is arterial blood flow disorder and that bowel hypo-
enhancement is the primary finding.20 However, the studies that fo-
cused on bowel hypo-enhancement had low sensitivity.7,9,12,13,16,20 
Recently, Kobayashi et  al. also reported low sensitivity of bowel 
hypo-enhancement in non-necrotic SBS.21 Ohira et al. reported that 
the arterial phase of dynamic CT can improve detection of bowel 
hypo-enhancement.22

The present study has several limitations. For example, it was a 
retrospective study conducted at a single institution and included 
a small number of patients. However, it included a greater number 
of patients with SBS than have previous studies. Patients with SBO 
who did not undergo surgery were not included because we focused 
on CT just before surgery. There is little drawback to excluding cases 
where conservative treatment was administered after CT imaging 
and the patient showed improvement, as there were no findings sug-
gestive of strangulation. The timing of CT scans differed between 
SBS and SBO cases. In the case of SBO, CT scans were permitted up 
to 48 hours before surgery, as only a few cases underwent surgery 
immediately after the scan.

6  |  CONCLUSION

Mesenteric edema and abnormal bowel wall thickening are sensitive 
and specific signs of both non-necrotic and necrotic SBS. Therefore, 
when diagnosing strangulated intestinal obstruction, attention 
should be paid to these two findings that suggest congestion. Bowel 
hypo-enhancement is a highly specific finding for SBS; however, it 
should be noted that the positivity rate in non-necrotic SBS is low.
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