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Evaluation of Bowel Necrosis in Adhesive Small Bowel Obstruction Using

Increased Attenuation of Intestinal Contents on Abdominal CT Scan

¥l Wming, W, algns WInAnNes, w.u.

Chanika Maharak, M.D., Natthaphorn Charoenphak, M.D.

Abstract

Objective: To evaluate the effectiveness of various CT
signs in helping to diagnose bowel necrosis in patients
with adhesive small bowel obstruction. Including
assessing interobserver agreement for each CT sign.
Method: A retrospective review study by searching
for patients from medical records in Phangnga Hospital
from January 2012 to August 2024 who met the
inclusion criteria. Patients in the necrosis group must
have a surgical report and pathology confirmation.
Thereafter, two radiologists independently reviewed
the CT scans for subjective visual assessment and
objective measurement. Diagnostic accuracy was then
assessed, and the interobserver agreement on the
various CT signs was evaluated. Univariable and
multivariable analyses of various CT signs for bowel
necrosis were also included.

Results: Of the total 194 patients in the study, 18
were in the necrotic group (mean age, 66.8 years; 66.7%
women) and 176 in the nonnecrotic group (mean age,
59.2 years; 62.5% women). Increased attenuation of
intestinal contents and increased attenuation of

intestinal wall had similar high specificity (95.4% and
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92.4%, respectively) and accuracy (92.6% and 90.5%,
respectively) for predicting bowel necrosis. However,
interobserver agreement was a moderate agreement
for assessing the contents and the wall (K = 0.64 and
0.60, respectively). A difference value of attenuation of
intestinal contents of 9 HU or greater was considered
increased attenuation of intestinal contents, while a
difference value of attenuation of intestinal wall of 8
HU or greater was considered increased attenuation of
intestinal wall. Univariable and multivariable analysis
showed that increased attenuation of intestinal contents
and increased attenuation of the intestinal wall were
independent predictors of bowel necrosis (odds ratio
=16.78 and 11.94; P = 0.003 and P = 0.002, respectively).
Conclusion: Increased attenuation of intestinal
contents and increased attenuation of intestinal wall
have high specificity and high accuracy in helping to
predict bowel necrosis in adhesive small bowel
obstruction, while the interobserver agreement was
moderate . These two CT signs were found to be
independent predictors of bowel necrosis.
Keyword: Small bowel obstruction, Bowel necrosis,
CT abdomen
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CT-detected necrotic bowel obstruction
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Tun51991 2 dwfunsiesgianuduiusuuuiiungs
Weuwansliliindn Increased attenuation of intestinal
contents, Increased attenuation of intestinal wall,
Reduced bowel wall enhancement, Large amount of

ascites Wag Intramural or mesenteric venous gas
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Tannudusiusiunmeilennevesild Tuvaennsiasien

ANUFNITUSKUUAIMUTHYWUTT Increased attenuation

of intestinal contents WLag Increased attenuation of

intestinal wall 1JudnwaznieSad@mdudinensal

dasvamsunziilenevedald s19a88unnIn15199 3

naunuaMzillenty  nguldnwunnuilents  p-value
vosald (n=18) Yp3anld (n=176)

LWl 0.73

LAY 6 (33.3%) 66 (37.5%)

T 12 (66.7%) 110 (62.5%)
27 66.8 + 17.5 59.2 +19.9 0.12'
WBC (K/uL) 103 + 3.6 105+ 4.4 0.88
NEU% 76.7 + 8.9 157 +12.7 0.75
PLT (K/uL) 279.8 + 135.8 2972 + 151.3 0.64"
AST (U/L) 25 (18, 38) 25.5 (18, 35.5) 0.90"
ALT (U/L) 20 (14, 51) 23 (16, 37) 0.90"
Cr (mg/dl) 0.7 (0.6, 1.0) 0.8(0.7,1.2) 0.28"
PT (sec) 13.1+ 1.6 135+ 5.1 0.74"
srgznafiBuiennis (@) 24 (24, 24) 24 (12, 48) 0.80"
srpznaBImLenTsEReuRIme U T unSEndR (1) 5(1, 11) 5(2,9 0.75"
sroznaRIAadsmeEUIaauSunsHge ($7la9) 8 (3, 21) 7.5 (5, 22.5) 0.42"
sygzauNSIASAwAIulsame1uIa () 12 (7, 18) 7(4, 12.5) 0.02"

Note: favluns19uansA mean + standard deviation %38 median (IQR), ALT = alanine aminotransferase, AST = aspartate

aminotransferase, Cr = creatinine, NEU% = neutrophil percentage, PLT = platelet count, PT = prothrombin time,

WBC = white blood cell count

¢ p-value from the Chi-square test, t P value from the independent t-test,

" p-value from the Mann-Whitney U test

M13197 2 Anuuduglumaidadeuaznisuszilivanudennneseninguszilivresdnuaenedadiuuniagdmu

Azlenevasdbd

Sensitivity  Specificity PPV NPV Accuracy K Value
(%) (%) (%) (%) (%)
(95% Confidence interval)
Increased attenuation of intestinal 70.6 95.4 66.7 96.2 92.6 0.64
contents (44.0-89.7)  (90.3-98.3)  (41.0-86.7)  (91.3-98.7)  (87.1-96.2) (0.45-0.84)
Increased attenuation of intestinal wall 76.5 92.4 56.5 96.8 90.5 0.60
(50.1-93.2)  (86.4-96.3)  (34.5-76.8) (92.0-99.1)  (84.6-94.7) (0.41-0.79)
Bowel wall thickening 55.6 90.5 57.1 89.9 84.0 0.47
(39.1-72.1)  (84.8-94.6) (39.4-73.7) (84.2-94.1)  (78.1-88.9)  (0.31-0.63)
Reduced bowel wall enhancement 66.7 98.4 72.7 97.8 96.4 0.68
(34.9-90.1)  (95.3-99.7)  (39.0-94.0) (94.5-99.4)  (92.7-98.5)  (0.45-0.90)
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A13190 2 Anuuduglumiddewaznisussiiuanuaenadesseninefussiluvesdnyaeneseduuunegdmsu

AMzilanevesdld (so)

Sensitivity ~ Specificity PPV NPV Accuracy K Value
(%) (%) (%) (%) (%)
(95% Confidence interval)
Diffuse mesenteric haziness 100.0 51.2 51.9 100.0 68.0 0.42
(94.6-100)  (42.2-60.2)  (43.0-60.8)  (94.5-100)  (61.0-74.5)  (0.32-0.52)
Mesenteric fluid 79.4 81.7 67.6 89.2 80.9 0.58
(67.3-885) (74.0-87.9) (55.7-78.0) (82.2-94.1) (74.7-86.2)  (0.47-0.7)
Large amount of ascites 84.1 96.7 88.1 95.4 93.8 0.82
(69.9-93.4) (92.4-98.9) (74.4-96.0) (90.7-98.1)  (89.4-96.8) (0.72-0.92)
Feces signs 71.6 94.2 88.3 84.3 85.6 0.68
(60.0-81.5)  (88.4-97.6) (77.4-95.2) (77.1-90.0)  (79.8-90.2)  (0.58-0.79)
Intramural or mesenteric venous gas 33.3 98.9 50.0 97.9 96.9 0.39
(4.33-77.7)  (96.2-99.9)  (6.8-93.2)  (94.7-99.4)  (93.4-989) (0.01-0.77)
Pneumoperitoneum 66.7 99.0 50.0 99.5 98.5 0.56
(9.4-99.2)  (96.3-99.9)  (6.8-93.2)  (97.1-100)  (95.6-99.7)  (0.12-1.0)
Whirl sign 40.7 99.4 91.7 91.2 91.2 0.52
(22.4-61.2)  (96.7-100)  (61.5-99.8) (86.1-94.9)  (86.3-94.8) (0.33-0.72)
Closed-loop mechanism 97.6 44.8 77.0 90.9 79.4 0.48
(93.3-99.5) (32.6-57.4) (69.7-83.2) (75.7-98.1) (73.0-84.8) (0.36-0.61)

M19199 3 NFIATINANUFURUSUUUMILUTREILaEAIMUTHYYBI Ny T adRUUAN dmsunTisilonevasald

Univariable Analysis

Multivariable Analysis

OR p-value Adjusted OR p-value
(95% Confidence interval) (95% Confidence interval)
Increased attenuation of intestinal contents  50.0 (13.27, 188.38) <0.001 16.75 (2.68, 104.53) 0.003
Increased attenuation of intestinal wall 39.32 (10.79, 143.28) <0.001 11.94 (2.51, 56.83) 0.002
Bowel wall thickening 2.53(0.88, 7.3) 0.09
Reduced bowel wall enhancement 12.07 (3.5, 41.62) <0.001 1.87 (0.15, 23.04) 0.62
Diffuse mesenteric haziness 1.89 (0.64, 5.52) 0.25
Mesenteric fluid 2.56 (0.94, 6.92) 0.07
Large amount of ascites 2.86 (1.03, 7.96) 0.04 0.5 (0.06, 4.35) 0.53
Feces signs 0.99 (0.35, 2.77) 0.99
Intramural or mesenteric venous gas 35(3.43, 357.5) 0.003 1.33 (0.05, 34.67) 0.87
Pneumoperitoneum 0(0, 1) 1.0
Whirl sign 3.31(0.96, 11.4) 0.06
Closed-loop mechanism 1(0, 1) 1.0

Note: NM3AIMANEIATNTIATIZRNSanneeladaRn (Logistic regression analysis)

OR = Odds ratio
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