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Evaluation of Noncontrast-Enhanced CT in Blunt Abdominal Trauma

Kunihisa Miyakawa, Tatsumi Kaji, Hiroshi Ashida, Masako Kuwabara, Kumiko Ishizuka,
Masato Wakabayashi, Ichiro Tani and Tooru Ishikawa
Department of Radiology, St. Marianna University School of Medicine

Research Code No. : 517.1

Key Words : CT, Abdominal injury, Hemoperitoneum

We compared the findings of noncontrast-enhanced CT with those of contrast-enhanced CT in 126
patients with blunt abdominal trauma to evaluate the usefulness of noncontrast-enhanced CT.
In 112 of the patients, visceral injuries were confirmed by surgery or clinical follow-up including

CT. Although noncontrast-enhanced CT diagnosed all patients with 12 intestinal injuries requiring
immediate surgery, contrast-enhanced CT missed two of these patients because high density
hematomas on noncontrast-enhanced CT became isodense after IV administration of contrast
material. However, contrast-enhanced CT was superior to noncontrast-enhanced CT in the diagnosis
of hepatic and renal injuries. A case of renal artery occlusion was only visualized on contrast-enhanced

CT.

We conclude that both noncontrast- and contrast-enhanced CT should be performed for the CT

evaluation of blunt abdominal trauma.
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Table 1 Injuries in 126 Patients with Blunt
Abdominal Trauma

Injured Organ No. of Patients

Liver 55
Kidney 26
Spleen 21
Intestine 12
Pancreas 7
Adrenal 7
Biliary tract 2
Vessel 2

Total 132*
No injury 14

*132 injured organs in 112 patients
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Table 2 Comparison Noncontrast-enhanced CT with Conrast-enhanced CT in Detectability of Injured Organ

Total Liver Kidney Spleen Intestine Pancreas Adrenal BT Vessel
NCE posivite, CE negative 2 (1.5%) 0 0 0 2 0 0 0 0
NCE superiot to CE 10 (7.6%) 2 0 2 5 0 0 1 0
NCE equal to CE 66(50.0%) 22 # 15 5 7 7 1 1
NCE inferior to CE 50037.9%) 29 17 4 0 0 0 0 0
NCE negative, CE positive 4 (3.0%) 2 1 0 0 0 0 0 1
Total 132 55 26 21 12 7 7 2 2

NCE : noncontrast-enhanced CT CE : contrast-enhanced CT BT : biliary tract

Fig. 1 Liver injury

a. Noncontrast-enhanced CT shows low density areas in the liver (arrow and arrowhead),
indicating liver injury or intrahepatic vessel.
b. Differentiation between intrahepatic vessel (arrowhead) and liver injury (arrow) can be
made on contrast-enhanced CT.
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Fig. 2 Occlusion of right renal artery and liver
injury
a. Noncontrast-enhanced CT shows liver lacera-
tion (arrowhead) and fluid collection in perirenal
space (arrow). No renal parenchymal abnormal-
ity is seen.
b. Contrast-enhanced CT shows no enhancement
of right kidney and retrograde filling of right
renal vein. Occlusion of right renal artery is
suspected.
c. Angiography shows occlusion of right renal
artery (arrow). Surgerv confirmed occlusion of
right renal artery due to intimal tear.
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Fig. 3 Splenic injury with high density hematoma
a. Noncontrast-enhanced CT shows high density hematoma around the spleen (arrowhead),
suggesting splenic injury.

b. High density hematoma has become isodense after contrast enhancement.

Fig. 4 Intestinal injury with high density hematoma
a. Noncontrast-enhanced CT shows high density hematoma near the intestine (arrow), sugges-
ting intestinal injury.
b. High density hematoma is obscured due to enhancement of normal intestine on contrast-
enhanced CT. No finding suggesting intestinal injury was visualized on contrast-enhanced CT.
Surgery revealed rupture of the ileum.
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Table 3 High Density Hematoma and Injured Organ

High Density Hematoma

Injured Organ

Yes No

Liver 17 (6) 38
Kidney 24 (2 2
Spleen 19 (4) 2
Intestine 10 (4) 2
Pancreas 3 4
Adrenal 6 (0D 1
Biliary tract 2 0
Vessel 1 (0 1
Total 82(17) 50

() Number of high density hematomas visualized on
noncontrast-enhanced CT, not visualized on contrast

enhanced CT
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Fig. 5 High density hematoma around the liver
a. Noncontrast-enhanced CT shows high density hematoma around the liver, suggesting liver
injury. But differentiation between high density hematoma and liver parenchyma is difficult.
b. After contrast-enhancement, differentiation between the two is easy.
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Fig. 6 Contrast-enhanced normal bowel mimics
high density hematoma
This case is not included in this paper, because of
no performance of noncontrast-enhanced CT.
Contrast-enhanced CT shows high density area in
left lower abdomen (arrow). The high density
area was thought as high density hematoma. The
diagnosis of intestinal injury was made. Subse-
quent surgery revealed no intestinal injury. The
high density area on contrast-enhanced CT was
enhanced normal intestine.
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