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Traumatic Liver Injury in Pediatric Patients

Byung Han Koo, M.D., Joon Beom Park, M.D.,, Keum Seok Bae, M.D., Sung Joon Kang, M.D.

Department of Surgery, Wonju College of Medicine, Yonsei University, Wonju, Korea,
Armed Forces Wonju Hospital, Wonju, Korea'

Purpose: Traumais an important cause of death in children. In particular, the liver is the second most com-
monly organ injured by blunt abdominal trauma. Treatment of patients with liver injury is has changed, and
non-operative treatment is the major treatment method at present. In this study, we reviewed traumatic liver
injury in pediatric patients.

Methods: Seventy-seven patients younger than 16 years of age with traumatic liver injury were assessed for
10 years from July 1999 to June 2009 at Wonju Christian hospital. Records of the patients were reviewed retro-
spectively. Demographic and clinical data were analyzed.

Results: The median age was 6 years, and the male-to-female ratio was 1.2 : 1. The most common injury
grade was grade |. The majority of injuries were caused by was traffic accidents, and the second most common
cause of injuries was falls. Twenty-four patients had liver injuries alone, and the most common accopaning
injury was alung injury. The average hospital stay was 20.7 days, and the average |CU stay was 4.8 days. Four
patients died (5.2%). There were 6 patients with under 10 points on the Glasgow coma scale (GCS). Among
these patients, three died. All mortality cases had over 16 points on the Injury Severity Score (ISS). Two
patients were treated surgically, one of whom died. Of the 75 patients with non-operative management, three
died due to associated injuries.

Conclusion: Most pediatric patients with liver injury have good results with non-operative management.
Associated injuries and hemodynamic instability are predictive of patient outcome, and those with isolated liver
injuries can be successfully managed non-operatively. (J Korean Soc Traumatol 2009;22:242-7)
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Table 1. Pediatric Trauma Score.(7)

2 Basgom, Gelsy 4
=4

AN B 2 9 25T HARIA 7 &gl
o] 7

AAES Hdol Udate &8 54
ojsta ok AAL G HALE A G3
A} AST9F ALTE Z7F AW 5349 %83 (Focused
Assessment with Sonography for Trauma; FAST) ZAARY
7 U Ao = Aol HFH 9GS AA sk
B5 daksl 95 299 A3 American Association for
the Surgery of Trauma (AAST)¢ 7+ £4F AT ubg}
stom, 11 9 gxpe] ol g, 7 &4

e 29 &
T T,
A NA, AL 717 S AY 77 Bard A S
24 Wd A dERFEY Fx, 8% Glasgow Coma

Scale (GCS) A<, Injury Severity Score (ISS) A4, Ao}
94 (Pediatric Trauma Score: PTS)(7-8)(Table 1)
] stk AhEe] TAA A2 SPSS 110 9%
, student T test® o]-&3}9 o™, P gho] 005 m]gtol
9] 3okl AA 3

ME oy
x4y

o o do ox

ol o off to
o

FAES AYS W 64, AFW PEE 1~547} 379

Component +2 +1 -1
Size >20 Kg 10~-9Kg <10Kg
Airway Normal Maintainable Unmaintainable
Systolic B.P. >90 mmHg 90~50 mmHg <50 mmHg
Central nervous system Awake Obtunded/L oss of consciousness ComalDecerebrate
Open wound None Minor Major/Penetrating
Skeletal None Closed fracture Open/Multiple fracture

I Number of patients

ay .

Pedestrian Passenger Fall down

Fig. 1. Patients distribution by mechanisms of trauma.

Blunt Sports

frauma injury
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o2 7 weten 6~1047F 329, 11~1547F 89 <o)
Atk G vl GR7) 424, A7) 3542 oF 128] HFA}
7} B9ktH(Table 2). &4 7132 Baa} WHARL7E 389
o2 AY YR, $FA AFTALIE 139, F8 137,
T 55 FAo 104, AMA wFALIE 3% ootk
(Fig. 1). 7t &4 AE% Grade I o] 2902 71 Bk

o™ Grade II - 30%, Grade I - guﬂ Grade IV - 6% &
oAtk 7+ &4 Grade 7t 57
7V Vet A4 FA7F A

o} 914 A4 "9 AST, ALT
T Table 3, Table 4). 7F

N
7F &2ro] WA

ril

A @ 389 2 Al

oY el #RHUT 64 7o fs*o o % 4992

g e, 78 39 40l 3 5 1 Az e
e

o g 5o 7

Table 2. Characteristics of the patients

A2 @Az —

o TRk SR E 9 &4 249, ¥ &4 20,
16%, 27 8%, 1 ¢ 57 W 7] &) 29 etk
B FAG 195 7B A7 &4 Heold AT
(Table 5). Ha ALY 717+ 207 (1~2419) 2.2 &
SHtE & o 2 s AE Ao|rF Buth TEAA oY
AET 528 SAANA Al o, Grade I ©]4 Ee
SRHE B0 E ¥ 4ol AV #H o Qg <l
T2E7) A7 8% e A JUAEE A
gttt Ht TIAA Y 717 484 (1~214) A
o} GCSE HlAL 39S wf 108 olsl7t 69 ellem, o]F

Ak ISSE H|T 3HS o) 58 o]s}
7} 459, 631 o|F 153 ol3l7t 227, 168 o]/do] 107 9]
ATE AbEAL 4ve] B 167 oS HSAvh AA 7€
7 E A F 48 AU AgEIem AbES
52% Atk 7789 A} F vlFEA AR A Al
stk HgEd ARE AW A T 319 FAleA

399l @47k A

Age (year) 0~5 6~10 11~15 Total (%)
Gender
Mae 21 17 4 42 (54.5)
Female 16 15 4 35 (45.5)
Total (%) 37(48.1) 32 (41.6) 8(10.3) 77 ( 100)
Median age : 6.0 (range 4 months ~ 14years)
Table 3. Abnormal findings according to grade of injury
Initial shock status PTS-median (range) No. of patients
Gradel 2/32 ( 6%) 9.34 (5~12) 32
Il 4/30 ( 13%) 9.45 (1~12) 30
11 6/9 ( 67%) 9.55 (0~12) 9
v 6/6 (100%) 10.8 (5~12) 6
\%
Total 18/77 ( 23%) 77

Table 4. Abnormal laboratory findings according to grade of injury

Hb (<10 mg/dl) AST (>401U/L)
No. of abnormal Hb odi No. of abnormal AST/ o
No. of patient median (range) No. of patient median (range)
Grade | 2/32 13(9.0~15.1) 28/32 339.2 ( 20~731)
I 5/30 11 (7.2~14.3) 30/30 647.19 ( 97~2307)
Il 5/9 8.4 (7.3~11.0) 9/9 733.33 (142~2080)
\Y 6/6 7.2(55~89 ) 6/6 610.43 (130~2353)
\%
Tota 18/77 (23%) 73177 (95%)
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v ¥ &4 9 oA EoE Qete] APt A
A= Grade I 7} 29, Grade 1II 7} 19 o]0

b

2% %)

T EE T ¥ & 9 oA 2] FNEHTh v, o &
Grade IV 9] 399 Aol 7hEd M APS 8kl
om 8l o]/Fe] RS WO E Gt 1o oA EF o Zotell SlojA] el ok Ab Ao AlE] 3lo]
StHo® EQHste] A ARE AFYSAL WA 2 T 290eH, 53] wEFe] S7hE Q&) EPA AL
BellAde d8E glol Ausdth T 299 SN & g XA wF AL B Arh Sbe Tk 4ot
o Fed Ao FAAFAE A& Ei7 o of 3o} e1Fe] g Xl ogge] WEN 538 B
o g EQHstAY Hu S50l A W e e B 55 Pl Bal Lob &9 HEd AH
ARE APt 1de s Ade A8 & HEF o] B7ssl7] Wl Felsta HArek gk A
g F 87 AR BT &7 9 widd 24 E s elof gk 57 A ¢ #3gS v IS
= Bo] A5 ¥ EAA, @dEAES Adstdth olm w2 Awe] AL 7 A9 EA 9 &
lejol A E5 33 51 7 gy or Eohyd 24 Ape] Zgel] e o] &EY 910w (29) 53] HTol+ o
Hol Fag Algsigion 7k A4 282 Adou o A B5 Asdst &% Z97171(MD-CT) 9] Bdls 4
TS XS thiy E9 &4 F EF Az o AR AZbo] @0l T adAol FrketaL Stk oW A
AGHd &A= Abgedh 7o 4 F 5 509 AES] AFdAME TE dAFdAgdE de o4s v
FAp7p FA B EAHACH Hit FH BRI FAE9 7F 49 Grade?t B2 As B F e, 4
57dolth. 3 #HAG FA F Grade I oA 1%, colle A BAE UolA HFF Hidst ©F #Hol
Grade IV A 1%, & 279 @Al EFo] 571 A HA o] FAA7] oz AtRHETH
Aol B4 Ul T &7 Hof 1ddx AoH wires b2 B EgC QoA B delR B &4
Al &4 Axrt 295 FHAF 717k AL Be g71en (10) 7H¢-gel ¥ 2 AR 9 A5 &4
Table 5. Combined injury
No. of Patients*

Chest Lung contusion 10

Rib fracture 1

Hemothorax/Pneumothorax 14
Head injury Cerebral concussion 14

Cerebral hemorrhage 6

Skull fracture 7
Abdomen Pancreas 2

Retroperitoneum 1
Bone Pelvic bone fracture 4

Long bone fracture 9

Facial bone fracture 3

Patients distribution by injured organ.

*Number of patients were overlapped if they had multiple injuries.

Table6. Follow up period

No. of Patients

Median F/U (range, day)

Total follow up
Gradel

I

11

v

\

27.9 (10~150)
12.0 (10~14)
18.1 (14~28)
22.8 (18~67)
86.5 (22~150)
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