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— Abstract —

Nonoperntive Management of Blunt Liver Trauma

Jung Ju Baik, M.D., Jung Il Kim, M.D., Seung Ho Choi, M.D.,
Young Cheol Choi, M.D., Si Youl Jun, M.D. Jun Ho Lee, M.D.*, Seong Youn Hwang, M.D.*

Department of Surgery and Emergency Medicine*, Masan Samsung Hospital,
Sungkyunkwan University School of Medicine, Masan, Korea

Background: The management of hepatic injuries has changed dramatically during the past two decade after
the technologic breakthroughs in radiologic imaging techniques. Recently, the non-operative management of
blunt hepatic trauma has become the standard of care in hemodynamically stable patients. We reviewed our
experience of the non-operative management of blunt hepatic trauma. And the purpose of this study was to
examine the prognostic factors and indicators affecting the decision for treatment modality of emergent hepatic
trauma.

Methods: The medical records of 84 patients who were treated for blunt hepatic injury at Masan Samsung
Hospital from January 2002 to December 2003. The patients were divided two groups, non-operative(Non-OP)
and operative(OP), according to the treatment modality. The two groups were compares for age, sex, mecha
nism of injury, grade of liver injury scale, combined injury, systolic blood pressure, pulse rate, hemoglobin,
hematocrit, WBC count, SSGOT, S-GPT, ALP, transfusion amount during initial 24 hours, amount of infused
crystalloid fluid, length of ICU stay, length of ward care, morbidity and mortality. The grade of the liver injury
were determined by using the organ injury scale(OSl).

Results: Among the 84 patients, 46 cases(54.8%) were managed non-surgically, and 3 cases of Non-OP
group were treated by transarterial embolization. Between the two groups, there were significant difference in
age, injury grade, combined injury, hemoglobin, hematocrit, initial systolic blood pressure, amount of infused
crystaloid fluid, amount of transfusion during the first 24 hours, and length of ICU care, morbidity and mortal -
ity.(p<0.05) The overall mortality rate was 8.3%, but 2.2% mortality in the non-operative group.

Conclusion: Non-operative management may be considered as a first choice in hemodynamic stable patients
with blunt liver trauma. The reliable indicators affecting the treatment modality of blunt hepatic trauma were
systolic BP, Hb, Hct, amount of infused crystalloid fluid, amount of transfusion during the first 24 hours, liver
injury grade and combined injury. Strict selection of treatment madality and aggresive monitoring with inten-
sive care unit were more important.
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AAST(American Association for the Surgery of
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O(Table 1). O00OO0OO sSPSSO OO0 OOO0O,
Chi-Square 0 t-test 00O 0000 O0O0OOd, pOO
0.02J00 00 bOobOObO oobooo.
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1. 00000 00 oo

0000 OO0OO0O0O TAE(Transarterial emboliza-
tion)100 300 0000 DOO0ODO 460 (54.8%)
00,000 38000 000 OooOdod.ododo o
OO0 100 000 OO0 0 OD0oD0 Oooo ooo godg
0O 000000 O0o0O0.O00b00ooDg oo, Gause
packing, 0000, 0000 O 000 O0O0OO OOO
o0.

2.00 0 0000

o0 8400 O0O0O0 00O 00 eocd D 24000 O
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Table 1. Organ injury scaling(OlS) : liver American Association for the Surgery of Trauma(AAST) : 1994

Grade Liver injury scale

| Hematoma
Laceration
I Hematoma L aceration

Subcapsular, <10% surface area
Capsular tear, <1cm parenchymal depth
Subcapsular, 10-50% surface area: Intraparenchymal, <10cm in diameter

1-3cm parenchymal depth, <10cm long

Subcapsular, >50% surface area or expanding:

Ruptured subcapsular or parenchymal hematoma:
Intraparenchymal hematoma >10cm or expanding

>3cm parenchymal depth, <10cm long
Parenchymal disruption involving 25-75% of hepatic |obe or

1-3 Couinaud’ s segments within asingle lobe

Parenchymal disruption involving >75% of hepatic lobe or

3 Couinaud’ s segments within asingle lobe

Juxtahepatic venous injuries:

i.e., retrohepatic vena cavalcentral major hepatic vein

1 Hematoma
Laceration

v Laceration

\Y Lacerationa
Vascular

VI Vascular

Hepatic avulsion
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2.3:10 2.8:10 OO0O0O 00O OO0 OOO. 00O
O0OC 00000 ooooo 28.410 37.810 OO
00 OO0 000 (p=0.032)(Table 2).

0000 0000 opoooo ooo ogog 100 O
OO0 OO0 OO0 190(22.6%) OOO, 300 150
(17.9%), 200 130 (15.5%) OO0 ODO0O0 00 Od
O000 o000 0O oopooo oo ooo ooo. o
0 0000 00000 00 00 oo0ooo ooooo
U oogooo bbb ooo, 0obob0o oboob bo
O OO0 000 ObOO OO0 (Cochran-Armitage
trend test, p=0.0599)(Table 3).

3. 000 00
goooobo bob ooboobo oo o bbb e,
79.8%4] 00O OO, 000 0000 00O OO0 0 o

000 000.0000 000000 000 000 O
0 000 OO0 (Table 4).

Table 2. Age and sex

4. 000 00 0 000 boboog oo

00000 ooo O ooob ooboob oocTd
O0oogd, Table 10 Organ Injury Scale(C O OISY]
00ood0o OO 000 ODOob bobooo. oob ooo
Grade I-11 O 470@ 000 55.9%) 0OO, O O 36
0(76.6%) 0 OOOO OOO ODOOOO. OO0 11
0000 000 OO0 o000 ooo obob ooooo
0000 000 000 000000 0 d oo. Grade
Ii-1vo 2800000 33.3%)00, O O 200
(60.6%) 0 00O ODDOOD OO0 ODOO DODODOO O
0000000 O00. Grade V-VIO OO OO OO0
oo o0od 7O0(77.8%)Y10 OO0 ObOOoOO, OO
Grade VO 200 00000 OOO OOO OOOO,
0o 0obd 0obob oo bob boob boo
odoodo. ooooo ooo bbb oobo ooo g
o0 ooo oooooo, ooo bOoo ooo
(p=0.001)(Table 5). 8400 240(28.6%)Y 0 00O

Age & Sex Non-OP(Y ear) OP(Y ear) Total (Y ear) p
Mean age 28.4 37.8 326 0.032*
Median age 26.0 40.0 33.0
Min/Max 2/69 3/70 2/70
M:F 32:14(2.3:1) 28:10(2.8:1) 0.677
Total 46 (54.8%) 38 (45.2%) 84
Table 3. Agedistribution
0-10 11-20 21-30 31-40 41-50 51-60 61-70
Non-OP 13 4 9 8 3 5 4
OP 6 3 4 7 8 4 6
Totd 19 7 13 15 11 9 10
(Cochran-Armitage trend test, p=0.0599)
Table 4. Type of injury
Type of Injury Non-OP OP Total p
TA 27 26 53(63.1%) 0.66
Pedestrian 8 6 14(16.7%)
Falldown 9 4 13(15.5%)
Violence 1 0 1(1.2%)
Unknown 1 2 3(3.6%)
Total 46 38 84

TA: in-car accident, bicycle, motorcycle,
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U ooooob bobb 200 obOo bOob oao o

0 00 0000 00 00000.00000 0000
00 0000 00000 000 (p=0.002).

5. 00000 oooo oooob bbob oo
ooooobh ooooo oboooo obobbb ooo

oot oooooo oooo bobo.oobob ooo o
o0 booooobo 113.5 mmHgO 0000 92.1

0,100 0 oboo bob boogo, oo, OO, bo

Table 5. Grade of injury

Liver injury grade Non-OP OoP Total p
| 17 6 23 (27.4%)
Il 19 5 24 (28.6%)
1 5 10 15 (17.6%) p<0.0001
v 3 10 13 (15.4%)
\% 2 6 8 ( 9.5%)
VI 0 1 1( 1.2%)
(Cochran-Armitage trend test)
Table 6. Vital sign and laboratory finding

Vital sign & Non-OP op p
Lab. finding o (t-test)
Systolic BP Mean 1135 92.1 0.032*
(mmHg) Median 120.0 100.0

Min/Max 50/150 0/160
PR Mean 95.8 101.5 0.301
(beat/min) Median 88.0 1015

Min/Max 62/157 0/160
Hb Mean 12.6 11.2 0.001*
(g/d) Median 12.7 11.1

Min/Max 5.8/16.4 11.7/15.8
Hct Mean 36.9 33.1 0.002*
(%) Median 37.2 329

Min/Max 17.5/46.9 22.1/47.0
WBC Mean 12777 14270 0.322
(/mm?) Median 12100 13861

Min/Max 2200/25000 4200/35000
SGOT Mean 385.9 466.7 0.515
(TU/L) Median 236.5 3015

Min/Max 17/4000 14/2163
SGPT Mean 260.7 394.7 0.163
(TU/L) Median 149.5 209.5

Min/Max 15/2113 10/2703
ALP Mean 164.4 138.1 0.428
(TU/L) Median 144.5 66.0

Min/Max 33/655 14/564
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mmHgOO 00000 00 00 000 000
(p=0.032). 000 000 O0O0OD OO0 0O00O OO
0. Hemoglobin Hematocrit OO0 OO0 O00O0O
00 12.6g/dl, 36.9%0 0000 11.2g/dl, 33.1%0
000 0000 D00 000((p=0.001, p=0.002). O
OO0 0O OO0 ODOO OO0 OO0 s-GOT/s-
GPT/ALR] 000 O0O0OO0OO OO0 OO OO0 0oOg
0 000000 0000, 0000 D000 ooo o
00 OOd(Table 6). OODOOO OOOOO OOOO
000 OD00 0000 000 oooo, ooooo o
00 OO0 OO0 0d, Hemoglobin, Hematocritd O,
oo0o, o000, 0000 00 ooo goo.

6. 00000 0000 0 2400 0 00O,
goooo o ooooo oo

ooooob 0O 2400 OO0 OO oOoooog 2.1

0 0000 59100 OO0 OO0 OO0O(p=0.000).

0 2400 00 0O0OO0OO0OOO OO 1.2U0 6.6U1 OO
000000000 O000o0ogo(e=0.000). 0000
ooooo oooo 7.500 0000 oboobooog
2.800 000 000 000(@=0.001). O0OOO OO
000 000 000 ooo oog(Table 7). oOOO
ugb oo oo ob bbbb 0 oooo ooog, oo
o0 oooog ooo.

7. 000000 0000000 ooog oo

o0o0 o000 obob sommHQD OO0O0O O0ODO O
OO0 00 0000 46000 410 (89.1%) 80 mmHg
000000, 000000 38100 210(55.3%) 0
0O 80 mmHg UUOOO 0O0O0O0O OO0 DOO 00O
(P=0.000). OO 80 mmHg OO0 2200 1700 OO

0000, 500 000000 OO0 000 Ooooog o
0000 000 000 0000 .00 00 ogo ood
00 0000 ooooo 0oo ooo oooo, 0o o
0000 000D000.008 mmHgDOD OO0 O
00 00 00 0OD000O 000 2100 0000 OO0
000 000, 0000 00 00000 ooogd.

0000 Hemoglobin OO OO0 O0DO0 OO OO
00 0000 00 0DOMHbOO)o oooMHbLOO)
U0 obdb 000 oo oobob.obooooo
Hb{O OO 290(63.1%)y0 OO0, DOOOO 210
(55.3%) 0 HbOOODO U000, D00 OO0 OO
O(@(=0.072). 000 OOOO OOO O, Hemoglobin
0O 000 000 0000 Hemoglobinl OO, OO0
0 0000 000 0D000 OO0 OO0 oo ogo
O0. 00 0000 Hematocrit 00 OO OO, OO
00 0000 D000 000 ooodoo oooo oo
0O 00000.000000 HetOOO 280 (60.9%)]
O 00,000000 HetoOOOO 270(71.1%)0,
0000 000 000 000(@e=0.003). OO

000 0O O Hematocrif OO0 Hemoglobial OO0
0 000 00000 0O0o0 0O 0O 0o0bO oooo
(Table 8).

02400 0 000D OO0 5U0 0OO0O oooOd
0 00000 0000 oooooog o-5u 00 oo
OO0 00000 00 4600 410(81.9%) 0 OOOO
O0. 000000 38100 280(73.7%) 6U OO
00 0000 2u 00 00 00 00 oog sgod
0. 0o0b0 oo oo oo gboboo d
0O 00 000 000, 0ob0o oo ogoooo o
000 000 OO0 00000 000 ogoo o oo
00 (Table 9).

Table 7. Amount of infused crystalloid fluid, amount of transfusion during the first 24 hours and length of hospitalization

- p

Non-OP OoP (t-test)

Crystalloid Mean 21 5.9 0.000*
Min/Max 1/8 1/17

Transfusion Mean 12 6.6 0.000*
Min/Max 0/11 0/22

Length of Mean 2.8 75 0.001*
ICU care Min/Max 0/18 1/43

Length of Mean 20.0 30.9 0.082
Ward care Min/Max 1/120 1/167
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8. 00000 0ODDOO0 LbbOO DO

0000 000 0000, 0000, 000, 000
0000, 0000 00 000, 00000 00 00
0.0000 000 0000000 4600 90(19.6%)
00 1300 0000 000, 000000 3800 220
(61.1%) 0 4100 0000 0000 0000 000
000 00 (p=0.002)(Table 10).

9. 0000 O0ODDO OO

0000000 000 10(.1%Y0 O 00000
Grade 1 0000, 000 00, 00, 00000 OO
0000 00000. 000000 700 000000 1
00 00000 00 0000 O 0000 00 000
0 00000. 0000000 O 00000 00 OO0
000 000 00000, 00 00 000 000 OO0
00 0000 O, 000000O0(MOF) 000 000
00, D000 0000 000 000 000 (p=0.03)
(Table 10).

10. 00 SO0 OoooOoODO bo
ooob b0 O0o00ooooo bo bog 3000 oo o

Table 8. Significant indicators

000, 00000 00 000 45%—1009%10 OO
00 00.00000 000 00 00000 000 O
0000, 000, 0000, Hb OOO 00 00 OO
000000 000 0 0000 0000 00 00 0
0 0O0.000000 0000 0O 000 00 000
000 0%—6.4% 00, 000 OO0 5.9—21.8% O
00 OO0 OO0(Table 11).

g. o u

o0 0ooOoO0O o000 0 0 oooo bo ooo o
U obdood oo oooo.o0 obo oo bo
Uobobobobooooooooboo,bboo o
o0 000 000 000 ooooo o boboob bo
ugg, oo 0o ooo bbobb oo obbbobo oo
goooobbob oob 000 oooob 000 bo
U o000 ooog ooobo.ooob bbobb oo
ugb oo b0 bob bob 79.8%] 00O000. 0 O
oo oo, bbob0 O0oo0 oo oooboob oo ooog,
ugb ooooo ooo bob 000 oo bo oog
ogb0Oooboooooboobobooo.

19081 Pringlél OO OO O0OOO OOO OOO
good, b ooo bobo ob oo ooo o oo

Non-OP OP Total p
Systolic BP 5 17 22 (26.2% =0.000*
< 80 mmHg (26.2%) p=0.
Systolic BP 41 21 62 (73.8%
> 80 mmHg (73.8%)
Hb-N 29 17 46 (54.8%) p=0.072
Hb-A 17 21 38 (45.2%)
Hct-N 28 11 39 (46.4%) p=0.004*
Hct-A 18 27 45 (53.6%)
Hb-N: Hb Normal, Hb-A: Hb Abnormal,
Hct-N: Het Normal, Het-A: Het Abnormal
(p: Chi-Square Tests)
Table 9. Amount of transfusion(U)
Amount of Transfusion Non-OP OP Total p
0 31 2 33 (39.3%)
1-5 10 8 18 (21.4%)
6-10 3 7 10 (11.9%) .
11-15 1 8 9 (10.7%) p<0.0001
16-20 1 5 6( 7.1%)
2100 0 8 8 ( 9.5%)

(Cochran-Armitage trend test)
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Table 10. Morbidity and Mortality

0 .(3) Scalafini, Moore, Cywes 00 O OO OO0
0 0dbodob obobo bbb oo bobo b0 god
0000 000 OO0 OO0 OO0 50—80% O0odo
godb, b0 0 000 00 U OUbo obo oo
0 00000 oooo oo, ooog oodg ooo
00 0D0D0O0O0O.(4-6) OO0 OO0 O0OD0OD0O0O oogd
0000 D000 00O Oobooo oooo bocTo
ooo oo oodb oooo obobo, ooo od

Non-OP OoP Total p
Morbidity 9 (19.6%) 22 (61.1%) 31 (36.9%) p=0.000*
No of Cx 13 41 54
Mortality 1( 2.1%) 6 (15.8%) 7 (8.3%) p=0.003*
(p : Chi-Square Tests)
Tablell. 00000 ODO0OOOOOOOOOOOOOO
Number of - ; c licati Mortali
go/moo Patient A M-E _ypeo Significant factors Nompoltl‘;a/tggl N oréF:/t())/P
Total/Non-OP g€ : injury on- on-
oo 9501/ TA: systolic BP _ 15.7%/ 3.5%/
2000 570 300 31 Y Amount of Transfusion 0 o
0 OT/PT 15.7% 15.8%
0o 460 / oo i TA : 0000000 oo ) 0 %/
2000 290 322 76.1% Injury grade 29%
Oood 490/ ogd O: TA: Amount of Transfusion 5.9%/ 0 %/
2001 340 21.2 73.5% 61.2% 26.7% 13.3%
Initial BP
0000000 oooa
oo 13200/ oo O: TA: Initial Hb 7.9%/ 4%/
2002 760 28.7 69.7% 59.1% Asociated organ injury 41.1% 25%
Injury grade
OPvs Non-OP
Systolic BP
Hemoblobin
oo 3070/ 300 21 TA: S-GPT 11.1%/ 3.3%/
2002 900 ' 75.6% ALP 30.9% 20.3%
Amount of Transfusion
Injury grade
Systolic BP
Hemoglobin
oad 670/ TA: 21.8%/ 0%/
300 1.7:1 Amount of transfusion
2003 . .39 469
370 70.14 Length of 1CU stay 63.3% 7.46%
Injury grade
oo 570/ OO _ TA: . 6.4%/
2004 4801 34 241 100% Systolic BP ; 67%
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000 o0oooo oo o,000 oo oooo d
godb 00udb 0 00 oo ooooo booo
500 ml 000 OO0 OO OO OO ODOO OoOoo
000000 0000 OO0 0ogogog oo.(e,17)

00000 0000 Hemoglobial O 0O(g/dl) 12.6
0 11.20 000 OO0 OO0O0O. Hematocritd OO0
() 000 0000 33.9%1 OO0 33.1%1, OO
00 000 bob0ob bobob bobo obooo
0 0O000O0. HemoglobinDOOO 00000 O 0O
(18), 0 0@9), 0 00X 000 000 00 00O
001 HbhOOOOO ObO OO0 oobo oboo oo
0O0. 0000 00 0000 00000 O(gender)
000 OO0 Hemoglobin, Hematocritd OO0 O0O0O
00 oboobo oo, 0ob oooo bobo ooo g
0000 0000 booboo boobo ooooo. oo
OO0 000 OO0 0000 Hemoglobial 0000
0000 OO0 ODOD0O0O, Hematocritd 000 O00O0O
OO0 (Table 8. OOOO HemoglobinOODO
Hematocriti 00000 0000 OO0 OOOOO
ooooo, ooo oo oboobo oooo oooo oo
o o0 ooooooooobob.

0oob00o 0bob o000 ooOo boboo obooo
00 0000 bobOo o0 oooobo boboo oooo
o0 ood bo.boob bbb bobo oboo
0 dodo oo ooo oooo ooo oo ooo,
oo o ooo, o0 ood b bod ooodg oo o
goo, 00 000 000 Doooo. oo oooo
0000 ooooo oo oo oboo ooboobo ooo
00.(17) OO0O0O OO0 OO0 OoOoO0O OO oogd
0 D00(.2Uuy OO0OOO0 0oOO(6.6UD OO0 O
000 oo oooo ooo, 2400 0 0oOd ooo
00 D0DO0O0D 0O00(.1LY 0000 000(.9L)
0 000 00 00O oo obo.0obobo oooo
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000 0000 (Cochran-Armitage trend test), 00
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