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Role of CT and Ultrasonography in Acute Blunt Trauma of the Abdomen

Syuji Nagao, Shigenori Sugata, Takafumi Kondo, Hiroshi Ohara®, Tatsuo Matsuura?,
Kagen Miyauchi®, Takashi Fujii¥, Hiroshi Mogami®, Masaaki Kataoka?,
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and Ken Hamamoto®
Department of Radiology, Surgery" and Internal Medicine?, Taijukai Kaisei Hospital, and
Department of Radiology¥, Ehime University School of Medicine

Research Code No. : 517
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From March 1985 to April 1989, one hundred thirty-one patients were examined using cornputed
tomography (CT) and/or ultrasonography (US) in the evaluation of acute blunt trauma of the abdomen
(CT and US in 36 patients, CT in 25 US in 70). Twenty-three out of the 131 cases (17.6%) showed
positive findings of abdominal trauma on CT and/or US. Sixteen of the 23 patients with positive -
findings underwent therapeutic laparotomy, while all of the other 108 patients with negative findings
were successfully managed conservatively. This fact suggests that one of the roles of CT and/or US is
to pick up patients with negative findings who do not have any laparotomy.

Free fluid collection was demonstrated in all of the 23 patients with positive findings in: all 22 on
CT (100%), and 13 of 14 on US (92.9%). In all of the 23 patients but one with an injured mesenterium,
injured organ was demonstrated by CT and/or US in: 21 of 22 by CT (95.5%), and 11 of 14 by US
(78.6%). In one of the 11 patients, not an immediate US but a follow-up on the next cay revealed an
injured organ. In 6 out of the 12 patients who underwent both plain and contrast enhancement (CE),
CT, CE-CT demonstrated the injured organ more clearly than plain CT. US with secta probe was also
useful for demonstrating the injured lesion.

These data suggest that contrast enhancement CT and US with secta probe are useful for
demonstrating the injured organ and free fluid collection in patients with acute blunt trauma, and that
modalities are cormplementary rather than competitive. It is important to make proper use of their
merits for the evaluation of the patients with acute blunt trauma of the abdomen.
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Table 1 Sammary of 23 patients with acute blunt trauma of the abdomen wha showed positive findings on CT

and/or US
A ) CT Findings US Findings
S e of iy Free fluid Free flid SUrgery
"~ Sex Jury g Injured organ = cfﬁ:ct;lc:n Injured organ co]ﬁgctﬁ)n

1 24F Traffic accident Liver Intahepatic low density + Inrahatic mixed echo + D
2 60M Traffic accident Mesenterium N.A. N.A. = + D
3 TM Traffic accident  Spleen Perisplenic hematoma + - - D
4 33M Fall Spleen Perisplenic hematoma + N.A. N.A. D
5 14M Beaten Ileum Free air + - + D
6 57M Traffic accident Liver Intrahepatic low density + Hepatic laceration + ND
7 44M Traffic accident Spleen Splenic laceration + Splenic laceration + ND
8 36M Fall Liver = + Hepatic laceration + D
9 28M Traffic accident Spleen Splenic laceration + Intrasplenic mixed echo + D
10 43M Fall Liver Intrahepatic low density + Intrahepatic hypoecho + ND
11  34M Traffic accident Spleen Perisplenic hematoma, + N.A. N.A. D
12 59M Blow to abdomen Liver Intrahepatic low density + Intrahepatic hyperecho + ND
13 33F Traffic accident Spleen Intrasplenic low density + N.A. N.A. D
14 41IM Traffic accident Spleen Perisplenic hematoma, + Splenic laceration + D
15 9F Traffic accident Spleen Intrasplenic low density + Intrasplenic hyperecho + D
16 61M Traffic accident Spleen Perisplenic hematoma, + N.A. N.A. D
17 16M Traffic accident Spleen Perisplenic hematoma. + N.A. N.A. D
18 34M Fall Spleen Splenic laceration + N.A N.A. D
19 19M Traffic accident Liver Intrahepatic low density + Intrahepatic hyperecho + ND
20 44M Traffic accident Pancreas Pancreatic swelling + N.A. N.A. D
21  19M Traffic accident  Spleen Perisplenic hematoma + N.A. N.A. D
22 31M Traffic accident Mesenterium Intramesenterial hematoma + N.A. N.A. ND
23 15M Traffic accident Spleen Splenic laceration + Splenic laceration + D

+ | Positive findings,-- ; Negative findings,NA ; Not applicable, D; Done, NID; Not done.
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Table 2 Results of CT and US in various injured

organ

: Numbers of CT Us
Injured organs Injured organs (A/B)
Liver 6 5/6 6/6
Spleen 13 13/13 5/6
Pancreas 1 1/1 0/0
Mesenterium 2 1/1 0/1
Ileum 1 1/1 0/1

Total 23 21/22 11/14

A : Number of examinations showing positive findings,
B : Number of examinations.
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Fig. 1
mesenterium due to a traffic accident. A right
sided intercostal US revealed free fluid collection
in the subhepatic space, although, an injured
organ was not shown. Emergent laparotomy
revealed a lacerated mesenterium and arterial
bleeding.

Patient 2, a 60-year-old male with lacerated

HARERESE H50% H45
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feL. CT (#tio %) T EmimiE & L &ofE
AR SR R (Fig. 2). BEFMHc TR
WA BDI,
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WARRF B > BT B REEEI A (Fig. 3A).

CT ww CHEREA MR N 2. T, D 2 %58

DIGERE L E %2 bhie (Fig. 3B). BEFc

Fig. 2 Patient 3, a 7-year-old boy with lacerated
spleen hit by a car. An US showed no abnormal
findings. A plain CT revealed a small amount of
free fluid collection in the perisplenic space.
Lacerated spleen was confirmed by emergent
laparotomy.
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Fig. 3 Patient 5, a 14-year-old boy with lacerated ileum due to a boating accident. A
right sided intercostal US revealed free fluid collection in the subhepatic space,
however, an injured organ was not shown (Fig. 3A), A plain CT revealed free air
(Fig. 3B). Emergent laparotomy revealed a lacerated ileum.
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Fig. 4 Patient 8, a 36-year-old male with lacerated
liver due to a 7m fall. An US revealed free fluid
collection and laceration of the right hepatic
lobe. A plain CT, however, failed to show abnor-
mal findings caused by artifact from fractured
upper extremities (Fig. 4). Emergent laparotomy
revealed laceration of posterior region of the
right hepatic lobe.

MMEDBE K L CRBCHETL 5 5EHR2H &
LT, Bl X BRI, S8IRORKEY, Hb
BB, v vF 7 AIERE Y, BT
TMEEEI TihebhTuwiz, LhL, ThAbD
FEETIRIRE 2L EE TtH Y, nontherapeu-
ticlaparotomy I 5 2 &b LidLiEb -7z,
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BRORBEV ~VICED ETIKS ¥R LI CT, US
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FFROBHIEh TS, ¥, BERCYE

Fig. 5 Patient 12, a 59-year-old male with contud-
ed liver due to a strong blow to the right chest.
An immediate US revealed ne findings. Two
hours later, a plain CT showed free fluid collec-
tion and a low density area in the liver. On the
next day, a follow-up US revealed a hyperechoic
area in the liver and a small amount of free fluid
collection (Fig. 5). His condition was then treat-
ed conservatively.

Fig. 6 Patient 14, a 41-year-old male with ruptured spleen due to an abdominal blow
from a car accident. An US revealed ruptured spleen and free fluid collection. A
plain CT showed only perisplenic hematoma (Fig. 6A). A contrast enhanced CT,
however, clearly demonstrated ruptured spleen (Fig. 6B). The ruptured spleen was
confirmed by emergent laparotomy.
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