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[ Abstract] Objective To summarize the experience in diagnosing and treating pediatric liver trauma
and to explore treatment strategies for pediatric abdominal closed liver trauma. Methods A retrospective anal-

ysis was conducted on the clinical data of 150 children with liver trauma treated at the Department of General
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Surgery , Hunan Children’s Hospital, from January 2013 to December 2022. The study included 85 males and 65
females , aged 4. 66 +2.91 years. Treatment approaches were selected based on indicators such as hemoglobin
(HB) ,alanine aminotransferase ( ALT) , aspartate aminotransferase ( AST) ,total bilirubin ( TBIL) , prothrom-
bin time (PT) ,activated partial thromboplastin time ( APTT) ,the World Society of Emergency Surgery (WS-
ES) liver trauma grading,and the American Association for the Surgery of Trauma ( AAST) liver trauma grad-
ing. Patients were divided into a conservative treatment group and a surgical treatment group. Observation indi-
cators include HB, ALT, AST, TBIL, PT, APTT, AAST, and WSES grading, length of hospital stay (d) , cure
rate,and complications. Results Among the 150 cases,131 were treated conservatively,and 19 underwent sur-
gery (14 cases of liver resection and 5 cases of liver repair surgery ). Except for one death due to severe hemor-
rhagic shock,the remaining 149 cases were successfully treated. In the conservative treatment group, there were
significant differences in HB [ (106.71 +15.41) wvs. (116.17 £12.76) ] ,AST [ (544.12 £225.05) wvs. (33.11
+7.86) ],ALT [ (513.23 £207.58) ws. (43.60 £19.00) ] ,and TBIL [ (10.42 £3.38) wvs. (8.24 £2.75) ]be-
fore and after treatment (P <0.05). In the surgical treatment group, there were significant differences in HB
[(93.33 £15.42) 5. (120.67 £14.14) ] ,AST [ (547.71 £230.83) ws. (30.34 £6.21) ] ,ALT [ (523.22
+240.98) vs. (31.57 +£15.90) | ,and TBIL [ (10.53 +£3.65) ws. (7.86 +2.28) ] before and after treatment
(P <0.05). However, there were no significant differences in PT or APTT before and after treatment in either
group (P >0.05). Additionally, there were no statistically significant differences between the two groups in
terms of these indicators before and after treatment (P >0.05). Conclusions Regardless of the grading
standards used ( AAST or WSES) , the vast majority of children with [ , Il ,and Il degree liver trauma,as well
as some with AAST-IV liver trauma,can be successfully treated with non-surgical approaches. However,for chil-
dren with WSES-]V liver trauma, surgical intervention should be promptly considered if hemodynamic instability
occurs , irrespective of AAST grading.

[ Key words] Liver Trauma; Surgical Procedures, Operative; Child
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&1 ARLUNAFESM £ IL AAST 5328 (fi)
Table 1 AAST grading of children in different groups(n)

il AAST- AAST-1T AAST-IIL AAST-IV AAST-V
FAWBITUL(n =19) 0 0 2 15 2
PRESFIRTFH (n = 131) 10 32 81 8 0

P <0.001
i AAST: EEBIG M2
F2  ARAGFNESME S IL WSES 539% (i)
Table 2 WSES grading of children in different groups(n)

Sy WSES- 1 WSES-1I WSES-I WSES-IV
FARIGITFH(n=19) 0 0 19
PRSFIRIT 4 (n =131) 42 81 8 0

PH

<0.001

i WSES: il R 2Rl 4

R3 PIHITIESM LR BORL R

Table 3 Comparison of baseline data between two groups of children with liver trauma

P _ _

il P AEIE (v £5, %) M (x £5,kg)
FARIBITH(n=19) 8 11 4.65 £2.60 18.26 +5.69
FRSFIEIT AL (n =131) 77 54 4.66 +2.96 17.77 £7.30
/X Ml X =2.546 t=-0.015 £=0.310
P1{i 0.111 0.988 0.757

x4 PIATFNESMI B ILIGIT RS 90 A R bR L (v £ 5)
Table 4 Comparison of laboratory indicators before and after treatment between two groups of children with liver trauma(x +s)

sh e - - - iﬁﬁﬁﬁéﬂl‘tﬂ Hﬁ 4l \ésl‘ﬂ?ﬁﬁﬁﬁ)ﬁ Fls’&‘ iéﬁlﬁéﬂl‘tﬂ H:&

t{H P1{H t{H P{H t {8 P1E

HB(g/L)  FARIBIFH 18 93.33 +15.42 120.67 £14.14 -3.724  <0.001 -6.516 <0.001 1.462 0.146
RSFIBYFA 131 106.71 =15.41  116.17 £12.76 -6.751 <0.001

AST(U/L)  FARWASF4 18 803.32+119.49  30.34 £6.21 4.107  <0.001  26.743 <0.001 -1.434  0.154
{RSFIBYFAL 131 573.70+232.55  33.11 £7.86 25.932 <0.001

ALT(U/L)  FARWEIFLH 18 523.22 £240.98 38.62 +12.09 0.188 0.851 8.614 <0.001 -1.081 0.282
RSFIEYTL 131 513.23 £207.58  43.60 +19.00 26.050 <0.001

TBIL(pmol/L) FARIGFH 18 10.53x3.65 7.86 £2.28 0.132  0.895 2.639 0.017 -0.573  0.567
RSBy A 131 10.42 £3.38 8.24 +2.75 6.110 <0.001

PT(S) FAREBIFH 18 14.83+1.50  14.80=1.83 1.957 0.052 0.100 0.922 1.979  0.051
fESpiRFdl 131 14.24 £1.15  14.18 £1.45 0.893 0.374

APTT(S)  FARWEIFH 18 37.68+6.39  37.04=2.94 1.470 0.144 0.395 0.698 0.432  0.666
PREFIRYFA 131 36.05 £4.05 36.65 £3.72 -1.980 0.050

EOHB:MZLE A ALT AR NEERE; AST SR ZNE; TBIL. MU BHLLE; PT  SEMBEIEET ] 5 APTT . M3 35 A 5053356 I 37 1t Ak 1)

JEPRIE S M3 P JEE 1) DAl 2 2R AAST 208, 3R
Jro7T A JO G — e, AT AR I Al L T E S
Di et AR MER SR T AR AL S P AR AR/
JUSMRHER DT I (9 EL P . A AEF AR R
A BLZ T, BEPE T A £ (blunt liver and spleen
injuries, BLSI) fYGJ7 — B LLAMFF AR N 0 A
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AT fif, JLEJIFBE S 05 (93236 K 7 B & 2 2
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SR, A RMARPRE, 2 A B LA B i w] A A7 45 1k i
P SCHRAA , SN 2 ~ 6 A4 JFFRIE i 7
iR, U 2 R I REIR 2 IEH



956 - RBR/NJLSMEL SR 2024 4 10 A% 23 %55 1088 J Clin Ped Sur, October 2024, Vol.23, No.10 ||| NGTTGE

HATJLEAFIESMG 216 B &R T E KK
A5 AEFARIAYT O L FFIE SN £ B AR YT
J7 3K, YR T ZE S VAL RS S T 2R BB TT
AWFFEARIEAE T ARIGYT I, AR I 3 30 ) 24 Fa e
PE WSES S AAST X —F JFRIE&1M73 14 53 9, e I RIE 21
i Lo RARSFIR T A X F ARG AL, e iR YT o 72
i3 W HB  ALT  AST TBIL PT  APTT L, T f#
JHF D BEA T R B, IR T o R v B B X A 3 LY A
IRITRIG DL AR AR B AP FE , RN A L,
JLE I 2K e 1 i . (RAEiRYT i fErh, &
B MUK SR PR S MI3 UL, An SR 230 R B 1l T i
Btk , 1oy B il A A TR R e v, FRURG i 2l A ek i I 1
SR, B FARMES . AR FARIRITA R IL
7 FAY 12, 66% , WA BE A3 SCHik 3 7K SF- (14% ) .
FFIEAMIG EL AAST 232 %% 81 441 (97. 59% ) \ WS-
ES-TM%% 8 i (100% ) , ¥J{-~F iR YT WLy, & B4 K
£ 80 AAST-I 9 a, WSES- I 2% ATFHES M5 B L AT 4
X EARSTIRYT ;8 1] AAST-IV 2% (34.78% ) W41 G
SBILORSFIRYT W), R WHE 53 AAST-IV 2 HEAM
BILB AT E A I EFARBIT IR A, SR 4 K24
HEEBOE LT FARIRIT M L, A 7% W T
REIEMIERE , 454 AAST & WESE 4020 ki, K it
ARVEAL IF B AR SF IR 9T, AT REAR T RIG YT L
10 o DRI TR A 05 B L, A B i I 7
Az AR Bt F B, AR HE WSES 2328, X il i 54 1
ke (B A R ) 1L, AT ek B IR ST
IBIT, I E VWG AR R AEAR b, (B I B )
EAFRER L, B R ARG 1, 8 w2
B FARIGIT . MKHE(2023 453 FE /N LSMEH 2548
T B T 40 1 4 B (BT W) ) A L, o
WA BETR T B IIE 05 £8 L0 76 A B B 3447 1l 8
R, 748 6 h Al — Uk HB 7KF-, B 2 A AR Ak
WA o X B h AN R i UL, K
AF MR M VT LR FE AR, SRR & 18 1 TR
J5 32, et s o, 2R I 3h 2R R, R AR
LR ILTAR BT RAA AR R A I RIE, A2 WS-
ES-IV 8 LI BICR BT RIGIT , R J5 PR 2 A8,
X RFEAM UL, A BE T SR <736 7 1 A5 v H PR
N IRAT AR — P SN S BT A FAR T8 QRS
2 K AERYT IR LR 8l 1 A AN R HB g A7k
TR QNI B, i TC A e R e s BCT
KR 75 R AT 2 BT I ek i 284 w8 2 e 0% sl i o o, IR
T S eV F Nl GRS

AR FAREILH,S BRI ERR2E05, 6] 1f 32 45

ANTEE, B HEILE 1 AT, 3R AT HFE AR . IFHE 414
B, 1AM LT s 5K ), bk S AR AR VIR (] B
BEA MR AR B O AL, R R R A FLaE L
PR, TR R 0] S AT 8] W 45 4 18 b 5 (H 7
FT ORI B AN, 203F A A0 e L4518 (e
M) e BB |t I B Sl Dk | sh e ik B
SEIFACRE o TS E A M , OR BT EATS T
5 MU, DTBRR  AF e AT IF RS AR n] B 25 T
BAEmigianik o AREFARRHID, o EILA
PRS2 Jot % it A 3% 6™ EE 1 02k T AR )
PEIFUTR , U R JHF I - Th7 LART # Jik o 2, U6 R 3
JER K T A I ) B BE LTI 5 RT A AR B 1R
Ja PR e i 55 5 | 3B A 552 B R SR I e T e
(EAR TR0, e ) U Bk 102 7 22 PRk D) BE R A
IFAFRBENE 275K, B T I BEAN 2k A EAT 2
VIFUIBRET , I 20 K 00 235 L 28 0 55 s i ok, ke
G T R KA 5 R AL HH G A2 B (EL A3 B
PRSI AEAE A KLU, EL & 73 Wl e 7 i, o il oK
T A3 S BRA T 2 45T BE DI B3 , AN 95 A7 2SR A7 fige
FPEIFOIBR . TR BB 2L H R 2 45 i, £
TERLA B I L5 79 18 52 i g , A0 U 52 45 15
O, AT RE LR B TG 1R TF I 2H 21, ¥ B 2% 3% 5T 2 e
A L BG83, 50 51, 88 e B IR R
455, E s e 0k At BE R SR A ST
AE o EALA 27 2 1 1 O A IO DD B3k 0 0 A 3 e O
AR, BT AR BB b ik 21 (b 1. 5 i 5 2E9F
— D IRRKIAE . AT ARG T 1 BIAR)E
PO , HE R T AR A J5 G045 UL, AT RE = AR e
AR A L AR LM v R I B AR ST IR T A
HS 1(3.82% ) Y BLAR Y, 1 441 (0. 76% ) Hi BTk
s LA b R OLR 24 BB 37 A2 3R 5 0 8 9% S A
I7 A RSP IRST JCUF 5, IO 2R IR T AR 4R A5 4 21 i [
I B A B BE G5 O 2 — 2 K

R 788 73 SRR [ B 20 B 1 9 A6 97 76 BF
HESMITZ 6 B8 R RCR (B N 1 5 — 12T
i, HLE R L L2 T R0 09 S AR P AR TR
Wo JLZEREMERT IR 17 9 MU A AR IR L,
A 1% ~ 3% (¥ Bl T sl A 40 8 L% 32 T I A i
5, ERZHF AR RAEILE G RIEBE L AMIEF T
AR B LA} B2 B 5 A8 F AR RTT LAbR fE B JEF AR
PG B2y 7 58 1 TGk AR BIUE S, I A AR
TR A A BRI B, T B R AR 9 F 5 3E 4 52
F5o Gates 55 HGH , i A AR ZE AT fE S — PR
FARIGTT LR B0 1A 2807 3, & H T



B i LshR s 2024 £ 10 A% 23 %% 108 J Clin Ped Sur, October 2024, Vol.23, No.10 957 -

T e A 1 52 500 U AL O 3h ) 2R AR R E
BB L. XTI 3 1 Ae e B UL, BME A2 4%
22 bR PSR i, AR AT R
MCTF CT AFFEIE RIS & B AR 2 iy T
THRFEAE ¥ AN B A, — 26 /N B35 5 AFF 5% UE B 3 52 550 A6
i 5 F AR T W SR F ARG YT R Wz B A B R
SRR S A AR ST N I 30 1 AR E Y
I IV 2% P 5 1 JHF T 90 4 S 1 ke 0 2 e A3 R0 T
=, EREH 12 W7, BB M BHIR YT . X F L AE
ST MK (2023 4F 35 E /N LAMEN I 23 4 e Al
PR R 47 1 5 3L (R i) ) HE R B L, X T 75 22
FARPFIESMI; BLERAE 2 h NEA T+ 15 X T
o 2 MR FE M) B L EERAE S h kAT i X
4 1 JC S 1 SRR 2 ) SRR B UL, AR AR IR
FERFEe i, T2 B A F AR T, Bk, 8L
T B A T T AR A I Fas il 4 i, Sy HE R LAt T B
FEUREREARE WIE BRI, FARARRAMR
T

i bk, LB A 7 E R T L AT
Aili £ LML IAE B0 7 27 R3S B AR e 14 U A e 0 235 4
KMAFFAEROE O, SRR AR X JLEM
EAMG B 25 53R 97 I R £, LB 44 B AAST =%
WESE 73 % brfe, s K Z %0 1. 1. I 4 S 358 5
AAST-IV B A 53 LT3 o 45 F ARG 97 i A,
{H WSES-IV 2 I ik 45 8 LT 18 AAST 432 4nfar,
— H B 3% 3 J7 22 AR, T LB PE AL e 1, R
WAR IR, 3R F ARG 1E B AL, 242 iR T7
TR K ARSI TR 1) S
RIRRZE A (R 7 R AR 2
HEEREAEN  BA ML TR, B TR
SO, AT SO B A 55 0 BRI S AR e
AN AR VIR ST SO RS BT, 0 3 s
e At 5 B

& % X W

[1]  Schacherer N, Miller J, Petronis K. Pediatric blunt abdominal
trauma ; recognition and management in the emergency depart-
ment[ J]. Pediatr Emerg Med Pract,2020,17 (Suppl 1) ;1-59.
[2]  Prachalias AA, Kontis E. Isolated abdominal trauma: diagnosis
and clinical management considerations [ J ]. Curr Opin Crit
Care ,2014,20(2) ;218 -225. DOI: 10. 1097/MCC. 000000000
0000074
[3] Basaklar AC, Tiirkyilmaz Z. Abdominal and thoracic trauma
[ M]//Bagaklar AC. Bebek ve Cocuklarm Cerrahi ve Urolojik
Hastaliklari. Ankara:Palme Yayimevi,2006:1015-1050.
[4] van As AB, Millar AJW. Management of paediatric liver trauma
[J]. Pediatr Surg Int,2017,33 (4) :445-453. DOI; 10. 1007/
500383 -016-4046-3.

[5] Dicker RA,Sartorelli KH,McBrids WJ, et al. Penetrating hepatic
trauma in children ; operating room or not? [J].]J Pediatr Surg,
1996,31(8) :1189-1193. DOI: 10. 1016/50022 -3468 (96 ) 90
115-3.

[6] Tinkoff G, Esposito TJ, Reed J, et al. American Association for
the Surgery of Trauma Organ Injury Scale I: spleen, liver, and
kidney , validation based on the national trauma data bank[ J].J
Am Coll Surg,2008,207 (5) :646 -655. DOI: 10. 1016/j. jam-
collsurg. 2008. 06. 342.

[7] Schott A, Michel F,Chaumoitre K, et al. Non-operative manage-
ment of a hepatic pseudoaneurysm and a biloma complicating a
blunt abdominal trauma[ J]. Ann Fr Anesth Reanim, 200827
(5) :438-441. DOI.10. 1016/]. annfar. 2008. 01. 028.

[8] Kumawat JL, Mathur PN, Mathur K, et al. A retrospective study of
blunt trauma abdomen[ J].J Evol Med Dent Sci,2015,4(59) :
10263-10269. DOI; 10. 14260/ jemds/2015/1479.

[9] Williams RF,Grewal H,Jamshidi R, et al. Updated APSA guide-
lines for the management of blunt liver and spleen injuries[ J]. J
Pediatr Surg,2023,58 (8) : 1411 -1418. DOI: 10. 1016/j. jped-
surg. 2023.03.012.

[10] Jin S,Fu Q, Wuyun G, et al. Management of post-hepatectomy
complications[ J]. World J Gastroenterol ,2013,19 (44 ) .7983 -
7991. DOI:10. 3748/ wjg. v19. i44.7983.

[11] Barbuscia M,Querci A, Tonante A, et al. Liver trauma. Diagnosis
and treatment[ J]. G Chir,2012,33(3) :66-70.

[12] Swendiman RA,Goldshore MA ,Fenton SJ, et al. Defining the role
of angioembolization in pediatric isolated blunt solid organ injury
[J].]J Pediatr Surg,2020,55(4) :688 -692. DOI. 10. 1016/j.

jpedsurg. 2019.04. 036.

[13] Gates RL, Price M, Cameron DB, et al. Non-operative manage-
ment of solid organ injuries in children; an American Pediatric
Surgical Association Outcomes and Evidence Based Practice
Committee systematic review[ J ]. J Pediatr Surg,2019,54(8):
1519-1526. DOI:10. 1016/j. jpedsurg. 2019.01.012.

[14]  Ingram MCE, Siddharthan RV, Morris AD, et al. Hepatic and
splenic blush on computed tomography in children following
blunt abdominal trauma:Is intervention necessary? [J].J Trau-
ma Acute Care Surg,2016,81(2):266 -270. DOI: 10. 1097/
TA. 0000000000001114.

[15] Bansal S,Karrer FM, Hansen K, et al. Contrast blush in pediatric
blunt splenic trauma does not warrant the routine use of angiogra-
phy and embolization[ J]. Am J Surg,2015,210(2) ;345 -350.
DOI:10. 1016/j. amjsurg. 2014. 09. 028.

[16]  JalRAS, WiA7, T80, 4. JLFE M & IS il IR 1238 43
[J]. W PR /N LA B 24 75,2020, 19 (6) : 538 -543. DOI: 10.
3969/j. issn. 1671-6353.2020.06.015.

Zhou CJ, Qi SQ,Bian J,et al. Clinical diagnosis and treatment of

closed hepatic trauma in children[ J]. J Clin Ped Sur,2020,19

(6) :538-543. DOI:10. 3969/j. issn. 1671-6353.2020. 06. 015.
(%A% B #7.2024-06-07)

A5 FAE R, R, WRon A, 5. LI AR A S M E
HMICTR B S BSCR A BT [T ] W R /N LA R 26 3, 2024, 23
(10) :952-957. DOI:10. 3760/ cma. j. cn101785-202406016-010.
Citing this article as: Ji CY,Yin Q,Chen LJ,et al. Characteristics
and efficacy analysis of diagnosis and treatment in 150 cases of pedi-
atric abdominal closed liver trauma in a single center[ J]. J Clin Ped
Sur,2024,23 (10) : 952 -957. DOI: 10. 3760/ cma. j. cnl01785 -
202406016-010.





