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Application of residual liver volume ratio measured with
CT for preoperative evaluation in pediatric
hepatoblastoma
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(1. Department of Radiology, 2. Department of Surgery, Capital Institute of Pediatrics-Peking
University Teaching Hospital, Beijing 100020, China)

[Abstract] Objective To assess the value of residual liver volume ratio measured with CT for preoperative evaluation in
pediatric hepatoblastoma. Methods Totally 40 hepatoblastoma patients confirmed by pathology with the average age of
(1. 8+ 0. 8) years were enrolled. All patients underwent pre-operation enhanced CT scan. The total liver volume, the
predicted resected liver volume were measured, and the standard liver volume, the residual liver volume were calculated,
respectively. The residual liver volume ratio was calculated with the formula of residual liver volume ratio= residual liver
volume/standard liver volume X 100%. The volume of the actual resected liver was measured by water immersion method
and then compared with the volume of the pre-resected liver measured with CT. ROC curve was used to evaluate the
efficacy of residual liver volume ratio for prediction of moderate and severe liver dysfunction. Results The predicted
resected liver volume and actual resected liver volume was (393. 62+£216. 54)cm® and (388. 384+207. 56)cm?, respectively,
with no significant difference (t=1.679, P=0.101). The residual liver volume was (234.55 =+ 70.42) cm®’, and the
residual liver volume ratio was (63.64 + 13.70)%. AUC of ROC curve for prediction of moderate and severe liver
dysfunction was 0. 837 (P=0.016), the critical value was 56. 32% , and the sensitivity and the specificity was 86. 7% and
70. 0%, respectively. Conclusion The preoperative calculation of residual liver volume ratio with CT in children with
hepatoblastoma is a great value in the selection of surgical option and evaluation of postoperative liver function.
[Keywords] child; hepatoblastoma; ratio of residual liver volume; tomography, X-ray computed

DOI: 10. 13929/j. 1003-3289. 201811005

CT M=% EREHAEEEIJLART
1 B B9 Mz A

wmRELRRE G OF a4 F R EHFTY
(L AR 1 40U R 52 T 0% BE BT R . 2. SbBF L 100020)

[ E] B EE CT W5k & AR L (GRIN L) 76 BE 40 i3 LR BT SRR ey i A (. 3% B H 40 #)
22 TR BUE S B 40 i L, P 3AR IR (1. 8 £ 0. ) & RFT ¥ T WG o CT Kz 2r , I I & 4 Wk 44 AR L 391 911 Bk A O {4k
TR AT B AR T AR R A% T IO A AL, e HR 0 2B T B = B A% IR R A4 B/ o 4K ST IDE 4 B X 100 Mo 3T B8R IIF L . AR P
KB I S B T AR B AR, 3 5 CT 02 0 5 I A BG4 b 455 AL ROC [T 4R VY- 4 5% JHF LU 9000 A S5 JHF 2 6 v
HESREREMNKE. &8 Rt CT W B BRIFIEAR R (393, 62+£216. 54) em® , A w7 LK 8 35 U0 A5 52 B E )
[ A FH g (388. 3842207, 56) em’ , 22 S BG4 B L (t=1. 679, P=0.101), HJLER A NFIEARF K (234, 55470, 42) cm®,

[E—1EH] HIKE1992—), F  INAR A e+ . BF5E 5 M LSRR ARIZ W . E-mail: 247503207 @qq. com
EEES] BBT, U R #0 LRI 78 T 802 B2 B il B 100020, E-mail : xinyu_y@sina. com
(g B H#I] 2018-11-01 [(fEEBH] 2019-01-21



A [ BE A AR AR 2019 4E58 35 %5 5 ] Chin ] Med Imaging Technol,2019, Vol 35,No 5 e 717 -

BRMF LN (63. 64 13.70) 6. ROC i 42 45 7 5% T Le 1000 AR J5 i 0 B b 352 5 e B2 513 1% AUC Oy 0. 837 (P =
0..016) . I A4 Ky 56. 327 UK g 86. 720 HESHIE N 70. 0%, G530 FFEEAIMUIE LA BRI CT IHFE5RIF L % Tk

FTFARI R UL ARG IF I REVEAS B oA A

(RSB ] L HT IR s S AR AT IR R L s (R JZ B AR X T B

[HE4SERS] R735.7; R814.42 [CERFRIRALZ] A

HF1 40 i %8 Chepatoblastoma, HB) J& JL % fix # UL
(19 0 0 P 22— R BB Sy FLAR A Oy s, AR i
£ 1 58 % A% I AR AR 5 A o I DR A AR LU
(BRI L6 A Bl T 00 AR Ji5 2 6k 52 1% Bl LA S PEH i
A — DI BR . R ETIEA R AR BER FRZE A P 2
ZHEMR AILEM T R, T AR EE W
L JIFIIE & & AE D AVE 52 RE ) S5 SO N BRI
PrfEIEAE ] TILE R E . AR HB LT AR
PIBR HB J& 5% 42 E R B 5 R J5 2 B8 04 #H G 1 L o7
Hr CT AR 5% T L6 AE AR PPAG L2 HB A (4 5z H]

R
1 #Rl5HE
1.1 —wk HEH 2016 421 H—2018 £ 1 H &

B F AN E A2 19 40 ) HB BIL. 3 23 i, & 17
Bl AFHE 0.5~4.5 2, F¥ (1. 8+0. 8) % 5 T BILA
A4 Z 15 CT fid .

1.2 U855 R GE Optima660 CT AL,
FEAT B LEF 0 10 0K & (B (0. 5 ml/kg M5 )
PSR A, X L R R T8 5 VD B (270 mgl/mbD) .
1.5~2.0 ml/kg M i &, Hi % 0.8~2.0 ml/s, HH
J£80~100 kV ., R FH H a4 i i 4% il R BE 1. 375: 1,
HFERE 5 mm, 2 5 mm, BEZ)EJE 0. 625 mm, T
AN HEH G 50~55 s 394 bk 6114

1.3 Mgk M EBE. T CT f#f k%2
JE5 mm, 2 5 mm) %2 F T2 I E R (A
LA ASELHE T i i bk L I 22 AT
24,0 T AR 3 R U
OME . 0 9D B AR AR h
1A BFEF 1 S A 12 4
AH G AR 22 36 1 8 4F 95 3 AP ) s
Ui 3 ) () R AR IR B LR
Aoy & 100 - R U0 I v L o 2R
JifJea ok B U R 55T 2 em %
WY E (K 1B) s 4 £
S W e 43 A0 F AN [) JEF o )
BT 45 0 P9 3% 2 i 42 Y B

[(XEHS]

1003-3289(2019)05-0716-04

A R A AR . SRR AR I IEAR AR A GR I L . Bk
A ITFWE R B = 42 JIF AR R — FUU) B JIF AR B, BRI L =
B A EEAR R /A v AL I E AR R <100 %6 o A o A6 JDE
A Cem® ) H B R 0~1 &, b5 AL T 1A B =
—143.063+ 4. 275 X B @& (cm) + 14, 788 X K Jii #+
(kg); >1~16 %, br ffE AL T BE A& L = — 20. 247 +
3. 339X B (em) +13. 113X K i & (kg) .

L4 AREWESRE ARG LKR N &l AR
PR OI BRI RE A AR, MR RS 28 1.3.7.10.14 K1Y
VAR BR s S K- L M 21 2R K P O o 7 D R T | O
SRR BRI DLIFAN I D e 3 S5 . HE b
HERY O R R B A B S 2 I>300 U/L, MHLZ &
HESE 2 K >51 pmol/L. 2 WML 2 & T 1E & . EE Il i )5
] E K >5 s Ko I R, 5 W04 A (W] B A9 5 3
TR DA oA T 3 e R AR @1 WON &R B = >
300 U/L,EHLT & 34~51 pmol/L.1 K INLZ & T 1F
BRI SR ) FE K 3~ 5 s, HP R R R L 5 TR
bR AR A 3 3K DL - T e h R s O AR R
AR A BF<<300 U/L., B AL &K <34 pmol/L. Il
SIE K O Il IS ) E K <73 s To s/ B I R
5 TR b b A AT A 3 30 K LA b Sk I D BE AR B 0
1.5 Gt R SPSS 20. 0 48323 b 8 14
IFRERLL 2+ s Rom, RABX B8 kE CT
S Y R R A RR 5 R S B BT I T A R Y 22
LI ROC {437 8% F LU 35000 R J5 iF 2 fig b o 3 5 4%

B 1 T2 ARSI A 2 AR ORRR B o R ) R e A AR

T FEL 00 OB AT AR R L SRR



e 718 o E BE 2R R B R 2019 4E5S 35 #5258 5 8] Chin J Med Imaging Technol,2019, Vol 35,No 5

B E R RRE., P<<0.05 WESHGIT%E X,
2 #R

40 BB L, CT W & 4 1 WE 7R Bk 243. 36 ~
1192.76 cm®, V-2 (628. 18 = 225. 15) cm® 5 br 1 1k T
JIE & 2 R 221,50 ~ 536.58 cm®, F ¥ (371,28 £+
83.60) cm®; CT Ml & i ¥J & JiF U & FX ky 50. 63 ~
775. 11 cm®, F- 3 (393. 62 £ 216. 54) cm® ; 5% 43 T W4
R 111,23 ~ 412.10 cm®, F ¥ (234.55 +
70.42)em®; B AT L N 32.80% ~ 86.94% ., F 1
(63. 64413.70) %, A7K I8 5 0 2t S B J0E 470 B3k 4 AR
H}52.00~753.00 cm®, V44 (388. 38 = 207. 56) cm”’ ,
5 CT Do 50 Bk AR FR 22 R R ge it 22 | L (e =
1.679, P=0.101),

ARARETLBILIET:. KI5 DI85 5 F 30
foi], i BEARLE 8 ], EEBEHE 2 . ROC i<k (&1 2)
7N BRI L TR0 R S5 T A b R R SR R E
AUC # 0.837 (P = 0.016), 95% CI & (0.692,
0.981), It FE 2 56. 3204, BURKEE Jy 86. 706, ¢ 5 E
5 70.0%,

1.0

0.8

0.6
b2
0afb
021
0 0.2 04 0.6 0.8 1.0
1—F5 @
B2 LM AREHDETEESREREN
ROC £k
3 itig

HB J& JL T % WL & R G i 2 — , 2 L3
JFERE S bR 1 60 %60 w L 3 AL, B &
Fefl 2y 10451 ~2.0: 17l AL, A2 B L A4F i
(1.840.8) %, SREA i #E™ — 8. HB % KA
M K B R 2 AT B i B R 25 &2 0 A K A e A5 4
ML IRYT HB Y SR SRR S8 YR R
AR CT T AR & 5% L, B 76 X2 6 2t

AT, LAt Bh AR B I TR 4.

JFF JUE ok 96 20 AN L 4 1E T 2 8 A0 1 iR 7E Y
P18 JFF JOE A RO 1 0 52 1 EL A R ) e 1 R B, IRtk AR
AF 5% 2R FH b A0 T AR B R AT E A o s o AT O A
AR R OE AR TR A AR, 5 B R A
AHOC L ASHIF 5 SR AT A o0 U A B 014 96 5 A1 A5 % A
JHF R A B EL A R 1) T B T 9 B PR PR 2R 1 S PR
DO R G . KR TR R A DA B D AR R A A o
AW 58 R K 2k I S B 0 B A EE E AR R, O 5
CT I 1) T90 V10 1o JFF O AR AR L A, e B — 3 25 5 B 56
T8 L (P=0. 101) , 42 /8 AR | R FH AR 2% F B A
IR W AR R 25 SR vl 5, O Je e F X 4R 43 T O ik
R,

JEFIUE B9 VD B O ke A I I A ARV R O ) g %%
YIME., RIGHFDRE RIS BILAR G K & i) E A
O IER M IR J5 Az IR B . B O, R T Al
HB 8L R AT b LB AR J5 AT 2 887K 7 B & 2
PREE S, HAG T R B A SE R 5 5 & (R AT St L
I G — PR L AR

AR 5T 25 JE R L BRI B I R S 2 AE b R
SRR AUC 2h 0.837(P=0.016), i - {H K
56.32% U E Jy 86. 70 FESEEE N 70. 0%, $E R
HA B2 Wik, B2 8L e <<56. 3220 i,
ENERE L NS BT G A OF R SN[ N
45 0 5 A B 0 B A L O K R AR I
B0 20%~25% o Hr H R - O S LAFE 8 A 7], 8
G R AR T AR KT 3 2 A o Ak E 1A R E
BRI R B g Y AR LA IR BN L i AR
Y AL T JIE A B IR A XT3/ s @ HB 93 13 8 B R, AR
JHF 52 5 1 AR A2 T ) 8 2 4 L 38 R, AP AR R 348 A= 1) BT 5
F AR DI REAS 2 0E L, 38 B AH D BE 52 B 2%
I R AT PR, 2 B R S Y A% A L A AR
K BRI LA K s @ BF 58 2 S AN TR) L A F 58 DA gL
S v R JTE I R Y R R K T RS R AT A W 5T
DR LA 3T R 2B T B N 2 0B S 20, G B S AR L
Il i AE 5 /N

A FE AR AR AR R BRI 5 SRR R BRI A
Fs IR CT 8 I B3 T b O I PR B2 43 T B8 R 4
HE ) AR AT A AR AR B[] B SRR 22 0t 7T AR 4 5% 1 L
HEAT AR KBS 1 PF A DA B T R B A2 B BT 0L, 24 5% 1T
bt <<56. 32 %0}, [ LA S5 & 4B v B T D se 3 A AR
BRI NN, B SRR B I FE 5 B TR VR 9T 7 Rt
TR A R EE  XFT AR L R A A R OL R S R % )



A [ BE A AR AR 2019 4E58 35 %5 5 ] Chin ] Med Imaging Technol,2019, Vol 35,No 5 e 719 -

?éii/ﬂ;ﬁjflj]ﬁgtw(g‘r%f% , 1&%@}1‘%2@& E](J ‘{@% y [)J\{E Tumor) trials. J Pediatrc Surg, 2015,50(12):2098-2101.
&HTJ. ﬁiﬂlﬂﬁ ﬁﬂ U\ﬁi‘fi [6] Zhang Y, Zhang W, Tang S, et al. A single-center retrospective

study of pediatric hepatoblastom. Oncol Lett, 2016, 12 (5):

BRI LEAE S DA T 2 BE Al 4 00 L B 48 AR 2 —, B

ﬁﬁ e %*‘El: @J llﬁa Eﬁ ES UTﬁ E/‘J J_L iiy\ E]“ = ° Z,Kéﬂ 5'% Hj N HEP [7] i)gelv? ii’%o}.(umar R, Handique A, et al. Hepatoblastoma—a rare
9’_5‘-7? @J IK/% MmALT: E,:J J25d JL ) é& ﬂi ﬁE %H‘F @J nJ éﬁi ?% o ﬁ E,:J §£ liis liver tumor with review of literature. ] Gastrointest Cancer,
BRI . A5 25 B 5 10 VR A B B A it 0 L2 2014,45(Suppl 1):261.261.

/i:\’TFHI‘ @Jﬁiijﬂ*%bﬁ E/‘J §£ W L ”6‘3 %"{E i [8] Al-Jiffry BO. Adult hepatohlastoma: A case report and literature

review. Int J Surg Case Rep, 2013,4(2):204-207.
[9]  #AH, VLA G, TRuT, 55 IBE CT = 4E i AE/NLE R K E 443800

(&% 3] WERE W1 32345 913 . o 9 A JLSVRH 6, 2006, 27 (1) 569,
[10]  PaZes, EI. /N JLAFBE 40 i I8 1992 Wi 535 7 i . tiE I R 2=

[1] Andres AM, Hernandez F, Lopez-Santamaria M, et al. Surgery 2 .2016,10(13):100-101.
of liver tumors in children in the last 15 years. Eur ] Pediatr [11]  FEREAK, HEes 5. 5% AR B 22 4 I S A0 F 9% kR . rp 42 35 A1
Surg, 2007,17(6):387-392. B4eik, 2012,21(1):99-102.

[2] W, &S, LA G, % . CT =4k T i J Mk A B e 6 /1N JLFF RIE [12]  J7f%, & W, T8 1E I JUE fA BR 5 JFF Mk ik 45 2 1 A9 O R B LIl
Jibgen A i 52 I PR /N JLA R 2%, 2009, 8(4) 1 13-16. PRREH . A TSP RL 4 A 2008, 14(10) : 749-751.

[3] Herden U, Wischhusen F, Heinemann A, et al. A formula to [13] Olthof PB, Tomassini F, Huespe PE, et al. Hepatobiliary
calculate the standard liver volume in children and its application scintigraphy to evaluate liver function in associating liver
in pediatric liver transplantation. Transpl Int, 2013, 26 (12): partition and portal vein ligation for staged hepatectomy: Liver
1217-1224. volume over estimates liver function. Surgery, 2017, 162 (4):

(4] WAe% . CT Kud B A9 F R U1 Bk 22 4 M 09 0 (6. AR 51 ) 2 775-783.

,2000,8(3):185-188. [14] Olthof PB, Schadde E, van Lienden KP, et al. Hepatic

[5] Hiyama E, Hishiki T, Watanabe K, et al. Mortality and parenchymal transection increases liver volume but not function
morbidity in primarily resected hepatoblastomas in Japan: after portal vein embolization in rabbits. Surgery, 2017,162(4):
Experience of the JPLT (Japanese Study Group for Pediatric Liver 732-741.

WENE VL RERERETLENENEREREANERERERERNERERERERERERERERERERERERERE R RERERE LR (LR VE RV RERE RN (LR R TS

(b R A SEAR B ) B R 25U (—)

1 8/wAX ATICIE S R G, PR s s b A B 3200, sl 78 LA & 7t AL OB i = 20
T o 85 S5 20 Bk 2R SRR L A AN 42 32 v 1 R OF 50R L AR BE mA PR B . 9 A0 O 35 B0 (0 4 77 45 A0 I 2 AR B
15 [ A AL PRV — W 2 8 AW R B TCR I =T i A s QIESCN A, — IR IR 5 57,
AR IUAEE BN AT — R 1.5 em, A Word #8347 s O A4l A IE SCHIBE 7 8, B9 A ZEARLE I A B A
TEVE 7 T PR T A L T R BT A O RS B BRI, AR E-mail
WS IR S DUE A RS 1 O

2 ERERMA PrARREE AR TSGR A FAT L SR F B W R 0 A R R
A 25 AT LA S K [l (Y PR o L SR It 44 . AR T ES 2 AR S KGR AR G LA T Lk B sl i 15 96 19 3C
BB AR L AR VAR S T e VA L A BB R 0 L R SO e AR G 7 T I PR R

3 WEfER AT G Rl A R A A B R L R A W SRR . — RS O L A
T 7T RWRESUEFE LA g RS, 1A H KRB 8 R 7R LUR fi b B, IR O AR AR VA L, A T 4
R AT T SR A O T MY LA I B BB O T A A AR I R



