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Recent studies have elucidated that the findings of injuries of parenchimatous
organs such as liver and spleen by computed tomography (CT) are consistent with
those by surgical operation. But it is still unclear whether CT findings can determine
operative indication for blunt injuries of liver and spleen. We performed a retrospec-
tive study on 35 lesions of blunt injuries of liver and spleen in 33 cases for blunt
injuries of liver and spleen at our hospitals to examine whether CT findings can
determine the severity of damage and surgical indication for the injuries, and the
following results were obtained.

1. Based on CT findings, the presence of injury was confirmed in all cases
except for one lesion.

2. Comparison of CT findings and operative or laparoscopic findings in 12 cases
undergoing operation or laparoscopy for liver/spleen injury revealed that the find-
ings of each method were almost the same with few exceptions.

3.  When liver/spleen injuries were classified according to the Japanese Associa-
tion for the Surgery of Trauma (JAST) Classification of injury of liver and spleen,
cases with emergency operation had severe injury of Type IIIb for the liver and
Type IIIb or higher for the spleen, while conservative treatment was possible for
injury cases of Type Illa or lower of the liver and spleen. From these results, the
JAST Classification of these injuries based upon CT imaging was found to be a
suitable method for selecting an appropriate treatment for blund injury of liver and
spleen.
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Introduction

Recent studies have elucidated that the find-
ings of injuries of parenchimatous organs such
as liver and spleen by computed tomography
(CT) are consistent with the findings under
surgical operation”. CT findings, however,
provide only indirect information of injuries of
parenchimatous organs. They are not indicative
of the degree of the damage. It is still unclear

whether CT findings can determine operative
indication. We performed a retrospective study
on such cases at our hospitals to examine
whether CT findings can determine the severity
of damage to these organs and operative indica-
tion for the injuries.

Subjects and Methods

All cases were subjected to contrast CT.
Contrast medium (30.629% iopamidol, 40~200
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Table 1 JAST Classification of injury of liver and
spleen

Table 2 Correration of CT finding with operative
finding for the patients with liver injury (n=23)

Liver Spleen

Type 1 subcapsular Type 1 subcapsular
injury injury

a  subcapsular
hematoma

b central rupture

Type II  superficial Type II  capsular injury
injury
Type Il deep injury Type I parenchymal
a simple type injury

b complex type simple type
transection
complex type
fragmentation

Type IV hilar vessel

o o e

injury

ml) was infused intravenously at a rate of 4 ml/
sec using an automatic infusion system. Pic-
tures were recorded after confirming the effect
of imaging of vessels and parenchimatous
organs. Additional contrast medium was in-
fused appropriately when the imaging was in-
sufficient®.

The Japan Association for the Surgery of
Trauma (JAST) Classification of injuries of
liver and spleen was used to divide the injuries
examined (Table 1)¥¥. Herein, Type Illa of
both injuries indicates that all the injured
regions maintain blood flow. To the contrary,
Type IIIb liver injuries or Type IIIb-d splenic
injuries indicate that the injured region has
blood flow disorder.

Clinical Cases

During the period of May 1988 through
December 1995, 33 clinical cases (28 males and
5 females) with a blunt injury of the liver and/
or spleen were examined by CT at the Emer-
gency Center of Tokyo Women’s Medical Col-
lege in Tokyo and the Department of Emer-
gency Medicine of Fukui Medical School in
Fukui. The 33 cases consisted of 21 cases of
liver injury, 2 cases of complex injury of the
liver and spleen, and 10 cases of splenic injury.

No. |Gender | Age | CT finding Op. finding
1 M 17 1b —
2 M 19 [lla —
3 M 32 [a —
4 M 29 Illa b
5 F 28 Ib —
6 M 26 lila —
7 M 41 J1ERs) IIb
8 M 37 Ib —
9 M 34 Ib —
10 F 30 U lifa
11 M 24 [lla —
12 M 41 Illa —
13 M 20 lila —
14 M 52 Ib —
15 M 23 1a —
16 M 16 — [ a (laparoscopic
finding)
17 F 62 ITa —
18 M 27 1I —
19 M 48 Iila —
20 M 23 Ib —
21 M 24 Ib —
22 M 68 I 11
23 M 55 b Ib

The mean age of the patients was 33.1 years
ranging between 16 and 68 years old.
Liver injury

Twenty-three cases with liver injury were
diagnosed by CT imaging (Table 2). Nine cases
were diagnosed as Type I (JAST), 2 cases as
Type II, 9 cases as Type Illa and 2 cases as
Type IIIb (Fig. 1). One case (patient No. 16) did
not show any abnormal findings by CT diagnos-
tic imaging. Laparoscopic examination showed
hepatic subcapsular hematoma with Type Ia in
case No. 16.

When the CT findings were compared with
the surgical findings in 5 cases of liver injury,
the CT and surgical findings were consistent in
4 cases. One case (patient No. 4) was found to
have a blood flow disorder in the injured paren-
chyma upon surgical operation and diagnosed
as Type IIIb. This case was previously
diagnosed as Type IIla by CT imaging (Fig. 2).
Thus it was not always easy to diagnose the
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Fig. 1 CT finding of patient No. 7 showed deep
injury of the liver and blood flow disorder in the
injured parenchyma (IIIb).

Fig. 2 CT finding of patient No. 4 showed deep
injury of the liver and all of the injured region
seemed to maintain blood flow (IIla), however,
surgical finding showed blood flow disorder in
the injured parenchyma (IIIb).

presence or absence or blood flow disorder in
the injured hepatic region.
Splenic injury

Twelve cases with splenic injury were
diagnosed by CT imaging (Table 3). Seven
cases were diagnosed as Type Illa, 2 cases as
Type Illb, 2 cases as Type Illc and 1 case as
Type IIId (Fig. 3). One case (patient No. 29)
was diagnosed as Type IIIb (transection of the
spleen) by CT imaging (Fig. 4). Laparoscopic
examination, however, confirmed the absence
of damage to the splenic surface, the splenic
attachment to the diaphragm, and corrected the
splenic injury as Type IIla. The CT findings
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Fig. 3 CT finding of patient No. 25 showed frag-
mentation of the spleen (IIId).

Fig. 4 CT finding of patient No. 29 seemed to be
a transection of the spleen (IIIb), but laparo-
scopic finding showed the absence of damage to
the splenic surface (IIIa).

Table 3 Correration of CT finding with operative
finding for the patients with splenic injury (n=12)

No. |Gender | Age | CT finding Op. finding
22 M 68 1115} b

23 M 55 [lic IIc

24 F 28 [IIa —

25 M 26 I11d 1Iid

26 | M | 16 lMa ITfa

27 M 16 [Ila -

28 M 42 [Ila 1a

29 M 40 b lla (CT +laparoscopic

finding)

30 M 46 llla —

31 M 33 [I1a —

32 M 55 [Ia —

33 F 29 Ilic lilc




Table 4 Patients with emergency operation (n=9)

No. Clzli?s%lc?tl on Reason for surgery ?geegﬁéhvse Outcome
4 liver -<IIIb hemorrhagic shock hepatectomy survived
7 liver -IIb Vi Vi died

10 liver -llla ) n survived

fractured kidney nephrectomy

22 liver Il )

spleen-Illb splenectomy )

23 liver -Ilb ) hepatectomy died

spleen-llIc splenectomy

25 spleen-Illd ) splenectomy survived

% spleen ~Illa Su?ﬁg(‘élf’g intestinal » )

28 spleen-llja Vi Vi Vi

33 spleen-llIc hemorrhagic shock 7 7

were compared with the surgical findings in 6
cases with splenic injury. The degree of splenic
injury was perfectly consistent in the CT and
surgical findings.

Emergency operation for the liver and splenic
injury

Of the 33 cases with liver or spleen injury, 9
cases (3 cases of liver injury, 4 cases of splenic
injury and 2 cases of liver and splenic injury)
were subjected to emergency surgery (Table 4).
The operative indication in the 7 cases was
dicided according to hemorrhagic shock, which
had Type IIIb liver injury and Type IIIb or
more severe splenic injury in 6 cases and in one
case due to complicated renal rupture. The
remaining 2 cases were diagnosed as Type Illa
of splenic injury and intestinal damage. The
hemodynamic condition was stable in the 2
cases except for the evident symptoms of peri-
toneal irritation. The two cases were suspected
to have intestinal damage as a complication
and required surgery.

Regarding the outcome, 2 cases with Type
IIIb liver injury subjected to hepatectomy died.
The other 7 cases subjected to surgical treat-
ment and 24 cases subjected to conservative
treatment survival.

Discussion

Abdominal trauma is classified into two cate-

gories pathophysiologically; @ hemorrhage in
the abdominal cavity due to injuries of paren-
chymatous organs or blood vessels, and @
peritonitis due to gastrointestinal perforation.

In the evaluation of the presence, degree and
extent of injuries of parenchimatous organs
such as liver and spleen, CT findings have been
reported to be almost consistent with the find-
ings obtained by surgery?®.

From the pathophysiological point of view
regarding injuries of parenchimatous organs,
shock accompanying progressive intraperi-
toneal hemorrhage is an indication of emer-
gency surgery. However, there have been few
studies reported on the relationship between the
severity of injury as diagnosed based on CT
findings and hemorrhagic shock®, and there
have been no studies about the types of injuries
based on the JAST Classification and related
methods of treatment to liver and splenic
injuries. One of the purposes of JAST Classifi-
cation of injuries of liver and spleen is that the
classification of the type of injury can indicate
the appropriate method of treatment to be
selected ¥

We classified our cases according to the
JAST C(lassification of injuries of liver and
spleen and performed a retrospective study
about the usefulness of CT findings for diagnos-
ing blunt injuries of the liver and spleen and for
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deciding whether or not surgery should be in-
dicated.

Of 35 lesions of 33 cases managed by us, the
presence of liver/spleen injury was possible to
demonstrate for 34 lesions (97.19) based on CT
findings. And in 12 lesions of 10 cases, CT
classification of the injury could be compared
with the surgical finding and/or laparoscopic
finding. As a result, CT classification was com-
pletely correct in 10 lesions (83.3%). Two
lesions in which CT classifications were not
consistent with surgical or laparoscopic find-
ings including one case of operation in which
Type IIIb injury of the liver was erroneously
diagnosed as Type Illa by CT, and one case of
laparoscopy in which Type Illa injury of the
spleen was erroneously diagnosed as Type IIIb
by CT.

From these results, CT imaging is thought to
be a thoroughly reliable diagnostic tool for the
injury of the liver and spleen, except for some
cases in which blood flow disorder to the
injured region is suspected. Accordingly, it
should be careful to diagnose type Illa or type
[IIb injury of the liver and/or spleen based on
CT findings.

Among the cases with blunt injury of the liver
and/or spleen, 6 required emergency operation
due to hemorrhagic shock caused by damage to
the liver/spleen. The type of injury was Illb in
2 cases with liver injury, and IIIb or higher in 4
cases with splenic injury. All the injured regions
had blood flow disorder. On the basis of these
results, it can be judged that patients with
liver/spleen injury which is diagnosed as type
IIIa or lower based on CT findings are likely to
undergo spontaneous hemostasis and show
good response to conservative treatment.
Accordingly, it is evident that CT findings
provide important information for deciding
operative indication for blunt injury of the
liver/spleen. At the same time, we can evaluate
the JAST Classification of injury of the liver
and spleen as an appropriate selecting method
for treatment of blunt injury of the liver and
spleen.

21

Summary

CT findings of 35 lesions of 33 cases with
blunt injury of the liver/spleen were retrospec-
tively studied, and the following results were
obtained.

1. Based on CT findings, the presence of
injury was confirmed in all cases except for one
lesion.

2. Comparison of CT findings and operative
or laparoscopic findings in 12 cases undergoing
surgery or laparoscopy for liver/spleen injury
revealed that with few exceptions, the findings
of each method were almost compatible.

3. When liver/spleen injuries were classi-
fied according to the JAST Classification of
injury of liver and spleen, cases undergoing
emergency operation had severe injury of Type
IIIb for the liver and Type I1Ib or higher for the
spleen, while conservative treatment was pos-
sible for cases of Type Illa or lower both for
the liver and spleen.

From these results, the JAST Classification
of injury of liver and spleen based upon CT
imaging was found to be a suitable method in
selecting an appropriate treatment for blunt
injury of liver and spleen.
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BT - IR$EEIBE D CT 12 & 2 FinBsnHE

BHERIRY: BEE (EE AR )

RHRATFERRE fafatw sy — (EF R BE)
FHHAT ¥ A Ef=E s re 3w E ¥R
Il BERE - BEIL DG 251%3 nh%E
7 IF ERNN NEH 7 vAeo BSEH VA TARY
HIO S - R REA - AR B’lf\
1y ey AR ¥ 55y

Al R - sk

BB & 5 72 RERS OB IZN 3 23 computed tomography (CT) DR RXAFEMAETE L 1F1F—
T2, BEOHBEIZ L VS M 5> TWwa s, CT B BLId SR 0B8RI & 5 2
TW2DTH> CGEHICLZ2BREORELZEE L S 2 T ARTII% L, CT irR s & FHiid#Ein 4
ETEDLDED DI OOTIETIEREIB RIS T, BT BSrEE cEE CT 2T 8
BRGUS3B (FF845 © 21610, FF-RRaOHES @ 2 6, BREG © 1060) 12w, CT R o FiHHsEs o
HIEHTRED £ 5 H> % retrospective IZHET L, DT OEEH/E2E.

D) CTrrED» S, BEOEEIZ 1 BESN ERE TN THRTE /2,

2) CTArR EFMT £ 1 3RS R 2 s C 21200 Tk, BERERERRTIZIE—%L Tn
7z.

3) i - BB 2, CT R CHAINMGFEA - BHRIGESEIC LD > THET 2 &, BAFHL2E
U7ERNE, FFOIb 2, P Ib B FOEEEESITh 201t L, BT Ma BLATF & B Ma BT C
FOTNHRFEEDARETH o 72, L7ed3> T, CTErRIL, FF-BRstinyiEE o FH5EIE 0 HE 10 =
bOTEREEZ SN,
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