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Multiple Intraabdominal Solid Organ Injuries after Blunt Trauma

Hyung Do Park, M.D., Sun Hyu Kim, M.D.,
Jong Hwa Lee, M.D.!, Jung Seok Hong, M.D., Eun Seog Hong, M.D.

Department of Emergency Medicine and Radiology'
Ulsan University Hospital, University of Ulsan College of Medicine

Purpose: This study evaluated the characteristics and the prognosis of multiple intraabdominal solid organ
injuries, including those to the liver, spleen, and kidney, after blunt trauma.

Methods: From January 2001 to March 2009, 39 patients with multiple intraabdominal solid organ injuries,
which had been confirmed by contrast-enhanced computed tomography after blunt trauma, were included in
this retrospective study. The injury severity score (1SS), abbreviated injury scale (AlS), revised trauma score
(RTS), American Association for the Surgery of Trauma (AAST) injury grade of solid organs, initial hemody-
namic status, blood gas analysis, blood transfusion, and the mortality were the main outcome measurements.

Results: Injured groups were classified into liver/kidney (n=17), liver/spleen (n=4), spleen/kidney (n=13),
and liver/kidney/spleen (n=5) groups. Patients were older in the liver/kidney group than in the
liver/kidney/spleen group (43 vs 18 years, p=0.023). The initial systolic blood pressures tended to be lower in
the liver/kidney group than in the other groups (84 vs 105, 112, and 114 mmHg, p=0.087). The amounts of 24-
hour packed RBC transfusion were 32 units in the liver/kidney group and 4 units in the liver/kidney/spleen
group, but the difference was not statistically significant. Differences were found in neither the RTS, ISS, and
AIS for head, chest, abdominal, and pelvic injuries nor the AAST injury grade for solid organ, but injuries to
the chest were more severe in the liver/spleen group than in the spleen/kidney group (AIS 4.0 vs 2.8, p=0.028).
Conservative treatment was the most frequent applied treatment in all groups. There were 6 mortalities : 3 due
to hypovolemia, 2 to sepsis, and 1 to brain injury. Mortalities occurred only in the liver/kidney group.

Conclusion: Patients who had intraabdominal solid organ injuries of the liver and the kidney simultaneously,
tended to be transfused more at an early time after trauma, to have lower initial systolic blood pressures, and to
have a higher mortality. (JKorean Soc Traumatol 2009;22:193-8)
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p value
0.023

0.294

0.375

(n=5)
18.0-+ 1039*

Liver/kidney/spleen

=13)
10

(n

322+141

Spleen/kidney

(n=4)
41.8+238
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Liver/spleen

Sl = 221,738

(n=17)
14

Liver/kidney
43.3+17.0*

Fellow passenger

Motorcycle

Injury mechanism
Fall

Age, yrs
Mae
Female
Pedestrian
Driver
Slip down
Others

Table 1. Demographics of the patients with multiple intraabdominal solid organ injuries after blunt trauma

*p<0.05 by post Hoc test of ANOVA
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Table 2. Clinical Characteristics of the patients with multiple intraabdominal solid organ injuries after blunt trauma

Liver/kidney Liver/spleen Spleen/kidney Liver/kidney/spleen
(n=17) (n=4) (n=13) (n=5) pvalue
Initial SBP* (mmHg) 84.5+40.5 105.5+15.3 112.8+26.1 114.8+18.6 0.087
Initiad DBP' (mmHg) 58.8+23.2 67.8+6.9 71.2+175 74.0+11.4 0.256
Initial pH 7.26+0.22 7.23+0.08 7.394+0.05 7.33+0.09 0.388
Initial hemoglobin (g/dL) 124+15 125+2.1 12.7+25 10.1+5.9 0.312
24 hour PRBC* 32.1+35.0 2.3+06 6.3+5.0 4.3+5.2 0.084

*SBP: systolic blood pressure, DBP: diastolic blood pressure, *PRBC: packed red blood cell

Table 3. Injury severity and associated injury in patients with multiple intraabdominal solid organ injuries after blunt trauma

Liver/kidney Liver/spleen Spleen/kidney Liver/kidney/spleen
(n=17) (n=4) (n=13) (n=5) pvalue
RTS* 10.7+£23 95+38 11.6+1.1 11.4+05 0.283
1SSt 3224115 38.0+6.0 29.0+11.6 41.8+9.4 0.138
AIS' head 15+18 20+14 08+15 28+16 0.156
AIS chest 25+15 3.0+20 19+14 28+16 0.533
AlS abdomen 4.1+0.8 4.0+0.0 4.2+0.6 4.4+0.9 0.741
AlSpelvis 1.0+13 20+14 12+13 16+15 0.546
AAST liver 22+12 20+08 2.0+0.7 0.871
AAST kidney 30+13 2.3+09 34+15 0.157
AAST spleen 28+05 32+11 24+21 0.532

*RTS: reviese trauma score, 'ISS: injury severity score, *AlS: abbreviated injury scale,

$ AAST: American Association for the Surgery of Trauma
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Table 4. Clinical outcomesin patients with multiple intraabdominal solid organ injuries after blunt trauma

Liver/kidney/spleen

Spleen/kidney

Liver/spleen

Liver/kidney

p value

=5)

(n

=13)

(n

(n=2)

=17)

(n

0.985

Treatment, n

11

Conservative
Operative

Angiographic
ICU stay, days

0.061

18.4+11.9
/5 (0%)

6.1+5.6
0/13 (0%)

19.8+10.9

6.2+11.1
6/17 (35.3%)

0.027

0/4 (0%)

Mortality, n(%)

*|CU: intensive care unit

Table 5. Mortality cases in patients with multiple intraabdominal solid organ injuries after blunt trauma

Interval from
Cause of death

trauma, days

Treatment

ISS*  AAST' liver AAST kidney

Injured

mechanism

Age/sex

Hypovelemia

0

Conservative

41

Fall

48/F

1
2

Sepsis, pneumonia

41

Operation

2

42

Driver

39/M

Hypovolemia,
MOF

Operation

5

Pedestrian 41

29/M

3

25 Sepsis, MOF

Angiography/
operation

34

Motorcycle

23/IM

4

Hypovolemia

1

Angiography
Angiography

5
*|SS: injury severity score, ' AAST: American Association for the Surgery of Trauma

4

Fall

55/M

64/M

5

Brain injury

66

Pedestrian
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Fig. 1. Contrast enhanced abdominal computed tomography scan shows the four groups in this study: (A) hepatic subcapsular

hematoma of grade I and renal |aceration of grade IV of liver/kidney group, (B) hepatic subcapsular hematoma and splenic

subcapsular hematoma of liver/spleen group, (C) segmental |acerated spleen of grade IV (left) and partial |acerated kidney of
grade I (right) of spleen/kidney group, (D) hepatic subcapsular hematoma, major devascularization of spleen of grade IV

(Ieft), and shattered kidney of grade V (right) of liver/kidney/spleen group.
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