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Fig. 1. Schematic diagram of bowel ischemia model. Bowvel is-
chemiais induced by ligation of the proximal (long arrow) and
distal (short arrows) ileal artery and vein. Columnar surface
coil (SC) is applied on the expected ischemic bowel through
the mesenteric fenestration.
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Fig. 2.A. A representative case of acute
bowel ischemia. Contrast ehnaced
T1WI shows prominent submucosal
enhancement, and demonstrates the
peak enhancement at 20-minute after
administration of contrast media.

B. A representative case of subacute bo-
wel ischemia. Contrast ehnaced T1WI
shows gradual enhancement, and de-
monstrates delayed peak enhancement
at 60-minute after administration of
contrast media. (B: baseline non-en-
hanced image)
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Table 1. Comparison of MR Signal Intensity between Acute and Table 2. Pathologic Findings of the Ischemic Bowel Wall
Subacute Bowel Ischemia Pathologic Total Acute Subacute
Bowel wall TiwI T2Wi Findings (n=10) (n=6) (n=4)
Layers Normal Acute Subacute Normal  Acute  Subacute Mucosa
Mucosa  36+20 125+7.6 86+52 4.6+09 135+48 94+71 Congestion 8 (80%) 4 (67%) 4 (100%)
Submucosa 53+25 80+5.0 82+30 49+03* 93+29*" 52+14" Infllammation 9 (90%) 6 (100%) 3 (75%)
Muscle  6.8+0.1 10.2+6.6 11.0+32 52+0.6*F 204+2.9* 155+8.1%F Submucosa
*: Significant differences (p-value <0.05) between normal control Congestion > (502/0) 2 (33;%’) 3 (753/0)
group and acute ischemic group Edema 5(50%) 3 (50%) 2 (50%)
+: Significant differences (p-value <0.05) between acute ischemic Muscle ; . |
group and subacute ischemic group Congespon 6 (60 0/0) 4 (67 0/0) 2 (50 0/0)
*: Significant differences (p-value <0.05) between normal control Ischemia 8(80%) 5 (83%) 3 (75%)
group and subacute ischemic group
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Fig. 3.A. Normal control group. Time-signal intensity curve
T " shows early peak enhancement at 10-minute after administra-
Dl Bl 1 tion of contrast media.
> 40 -, —WE—SH i Rt DI i B. Acute ischemic group. Time-signal intensity curve shows low
'ﬁ +H | enhancement and demonstrates peak enhancement at 20-
§ 30 minute after administration of contrast media.
£ C. Subacute ischemic group. Time-signal intensity curve shows
§ 20 gradually increased signal intensity and demonstrates delayed
D peak enhancement at 60-minute after administration of contrast
LT media. (BL: baseline non-enhanced image, Mu: nucosa, Sm:
submucosa, Ms: muscle)
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A B C
Fig. 4. TIWI (A) and T2W1 (B) show the multiple bowel wall layers with alternative signal intensity. Hypointense middle layer (ar-
rows) is correlated with congested submucosal layer (arrows) on histopathologic findings (H&E, x 2), (C).
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Purpose : In order to determine the characteristic MR findings for the early diagnosis of bowel ischemia, we
analysed the dynamic enhanced MR images of ischemic bowel induced by mesenteric vascular occlusion in a
cat model, and compared the T1-and T2- weighted images (WI1) of extracted bowel with the pathologic find-
ings.

Materials and Methods : According to the ischemic period, twelve cats were assigned to either the normal con-
trol group (no ischemic period, n=2), the acute ischemic group (ligation of mesenteric vessels for 3 hours,
n=6) or the subacute ischemic group (ligation of mesenteric vessels for 10 hours, n=4). Under general anes-
thesia, laparotomy was performed. The ileal artery and vein were ligated, and a columnar surface coil was ap-
plied to the expected bowel ischemia. Using a 4.7 T MR scanner, contrast-enhanced T1WI were obtained, af-
ter bolus injection of contrast media, at 10, 20, 30, 60, and 90minutes. After formalin fixation of the extracted
bowel, T1- and T2WI were obtained, and the specimens were pathologically examined. MR signal intensity at
each layer of the bowel wall was measured and compared with the histopathologic findings.

Results : On contrast enhanced MR images, the submucosal layer showed most intensive enhancement, fol-
lowed-in decreasing order of signal intensity- by muscle and mucosa. Time to peak enhancement of bowel
wall was 10-minutes in the normal control group, and 20 and 60minutes in the acute and subacute bowel is-
chemia groups, respectively. On T1WI, no significant differences in signal intensity were observed between
the ischemic group and the normal control group. On T2WI, the signal intensity of the submucosal layer of the
acute ischemic group was significantly higher than that of the normal control or subacute ischemic group, and
the signal intensity of the muscular layer of the ischemic group was significantly higher than that of the normal
control group.

Conclusion : Time to peak enhancement of bowel wall was a helpful criterion for assessment of the ischemic
period. Analysis of the signal intensity of the bowel wall layer was useful for the early detection of bowel is-
chemia.
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