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o] &Atut 9w Aok A g Fele AAL 5
mmel| A 6em (33, 2.1cm) 7k 8] M9 3, o] At
(resection)® |7} 1] gl <ith

N A B8 B4 F 1642 o]W ¢l CTE ]335}
gdem, CTE= GE 9800HL Adv(GE Medical system,
Milwakee, Wisconsin, USA)E- o] &3} 3 A9} A R =2
e FWA7bA] S5mm F79 10mm 7ZHF, 120kVe}l
140mA 2 #eodslglr). CT &3 A] AT G A= AHE-31A]
ko, 1o & A 2J3F BE ool A 2ml/ kge] A= x3
A (Todine 300mg/ ml, Ultravist, Schering)S A= FA}
sk,

2 ATl AE Aode 9AE 34, 3, AR o
Wb3tel 3, 7o) Ade] vl (umbilicus)S F J—‘i’—i
A} (left upper quadrant)dl] S A5 A2, ¢
sholut el oS AS-E A2 ARl e,
A} (right upper quadrant)3} 2}3}4}H(left lower qua-
drant)el] 9J& A$E EAA AFH} F2(valvula conni-
ventes) ] f-§-o} A2 FAI IS TE3IATH
A2 $1x|7} vl oy 1A =] 9leuF XA oA PR}
2 $1AE FA 3t 247 FE3koh

A3 gd & A AbsleE CT 274024 =42 23t 6]
(segmental bowel wall thickening), =AA] A7kt A<
(focal fat infiltration of mesentery), =44 H(locu-
lated ascites), A& F9 A9 +F7](extraluminal air
around bowel) S ¥4 djAte 2 AT A v F=
Ago] T3] AAR Aol A ZAAH o] F77} 3mmo|
Al A2 ?——1‘347‘4 N2 B dydAe Ago] F1-3]

w7 e Al S Tedste] A2 ulFe 7] EL Smm

y

o]Ato 2 24—5].0:11;}(13) ZaA A7 A4S z7iato)
23 6 2] ‘Ff_i"l-}j—‘%‘°°]£°—‘57)i.9_i,%

O o
q-fAd 28
e A8 A
A ‘E:"T‘T: s

"ﬂ'fv_"—p: ":_}°}5’_9\b’4'.

o]z BT 9IXxE 3749s}(subphrenic), 7+t
(subhepatic), %= A+ -’F—‘H-—TL(paracohc gutter), =4}
7&(pelvic cavity) &2 #7313, B2 A4 3719 91
S A3 ] o3’} A ES B 79t EE EXo) &

o) sl 9179} Do) QA Lolugic. w, v
719 kst Euk wWHS g A sk,
Z o
AL, 7

T 274 A g F96A Yepd CT &

v F7}F 174, 44 Az o] 124, 54
s ] 37171999 o, 4 $
Ao g 2 2759 £ Hlx zlo]= ¢lslc} (Table
1). CTY = £7& vl ¥4 A3}, CT 2734 4
A A3 w37} gl ™ 349 % 7FLw) 174110!1*1 s} o]
= et =3 T4 A AE2 208 X el A e}
wow 1291264 2 9o} %xls}ah« 44 B
= 1999 A 1A AR 129 XA 5 F-9] 9} A A3} 2
o, A3 T3] A9 F719 A5 1291A 614 Az 991
oA std F-919 A3t 22 qgtE, Bolx, oF
A 2 A ZIAAE v nd Ax, URdEE 43 43
8|57} 7H =gkow Bolx: Ao F9¢) A9 T 7}
A A vebstch (Table 2).

]|

Table 1. CT Findings of Perforation Sites According to the Location

Perforation site Jejunum lleum Colon Total
CT findings (n=8) (n=9) (n=3) (n=20)
Segmental bowel wall thickening 8(89 %) 7(78 %) 2(67 %) 17
Focal fat infiltration of mesentery 4(44 %) 6(67 %) 2(67 %) 12
Loculated fluid collection 5(56 %) 5(56 %) 2(67 %) 12
Extraluminal air around bowel 3(33 %) 5(56 %) 1(33%) 9

Table 2. Sensitivity, Specificity, Positive & Negative Predictive Values of CT Criteria for Diagnosis of Perforation Sites

CT criteria No. Perforation Sn Sp PPV NPV p value
Segmental bowel wall thickening 34 17 85 71 50 94 (.05
Focal fat infiltration 19 12 60 88 63 86 (.05
Loculated ascites 20 12 60 86 60 86 (.05
Extraluminal air around bowel 12 9 45 95 75 83 (.05

Sn : sensitivity Sp : specificity PPV :

postive predictive value

NPV : negative predictive value
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Fig. 1. Contrast-enhanced CT scan shows segmental bowel
wall thickening with intramural hematoma and focal mesen-
teric infiltration of the transverse colon. This case was con-
firmed as perforation of the transverse colon.
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Fig. 2. Contrast-enhanced CT scan shows segmental bowel
wall thickening, focal fluid around a segment of the ileum, fo-
cal mesenteric infiltration, and extraluminal air at right lower
quadrant. This case was confirmed as perforation of the ter-
minal ileum.

a

b

Fig. 3. a. Contrast-enhanced CT scan shows a segmental bowel wall thickening, fluid collection around proximal jejunum.

b. CT scan shows a segmental bowel wall thickening with extraluminal air at jejunum of the left lower quadrant. This case was
confirmed as perforation of the distal jejunum.
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CT Features for the Detection of Bowel
Perforation Sites by Blunt Abdominal Trauma’

Jae Woo Yeon, M.D., Mi Young Kim, M.D., Chang Hae Suh, M.D., Young Up Cho, M.D.

7Department of Diagnostic Radiology, Inha University Hospital
2Department of General Surgery, Inha University Hospital

Purpose: We evaluated the CT criteria useful for the diagnosis of the site of bowel perforation in patients
with this or mesenteric injury caused by blunt abdominal trauma.

Materials and Methods:CT findings of 26 patients with blunt abdominal trauma were retrospectively
analyzed by two observers who were unaware of operative findings, and the results of their analysis were
compared with those findings. Twenty cases of bowel perforation found at the jejunum (8), ileum (9), and colon
(3), and six cases of mesenteric injuries were confirmed by operation. We evaluated CT findings of 1) segmental
bowel wall thickening, b) focal mesenteric fat infiltration, c) loculated fluid collection and d) extraluminal air ad-
jacent to the bowel, and in addition analyzed the locations of ascites and free air, and the associated injuries of
solid organs.

Results: The most common finding at the site of bowel perforation was segmental bowel wall thickening (17
cases), followed by focal mesenteric fat infiltration (12 cases), loculated fluid (12 cases) and extraluminal air
ajacent to the bowel (9 cases). Segmental bowel wall thickening was present at 34 sites, and the perforations
were confirmed at 17 of these(50%). Focal mesenteric fat infiltration was present at 19 sites;the perforations
were proven at 12(63%). Loculated fluid collections were confirmed at 12/20 sites(60%), and extraluminal air ad-
jacent to the bowel at 9/12(75%). The positive predictive value of criteria a, b, d, ¢c) was 100%, and the positive
predictive values of a, b, ¢) and a, d) were 60 and 67 %, respectively. We observed ascites in 16 cases and
intraperitoneal free air in 8 cases, the locations of ascites and free air did not, however, significantly correlate
with the perforation sites.

Conclusion: Extraluminal air adjacent to the bowel was the most specific criterion, and segmental bowel
wall thickening was the most sensitive criterion. of all criteria, the finding ‘a, b, ¢, d most accurately predicted

the site of bowel perforation.

Index Words: Intestines, CT
Intestines, perforation
Abdomen, injuries
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