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[ Abstract ] Objective: To analyze the imaging characteristics of computed tomography (CT) and magnetic resonance imaging
(MRI) multimodal imaging techniques in children with hepatoblastoma (HB), and to explore the application value of CT and MRI
parameters in HB diagnosis and pre-treatment extent of tumor (PRETEXT) staging. Methods: Children with HB diagnosed at
Xuzhou Children’ s Hospital from January 1, 2019 to December 31, 2023 were selected and analyzed. The children were categorized
into two groups according to the pathological type of the surgical and puncture biopsy findings: complete epithelial and mixed
epithelial-mesenchymal. The differences in birth history, general characteristics of the lesion, internal characteristics of the lesion,
mode of enhancement, and perihepatic effusion between the 2 groups were compared. Children with HB were divided into two groups
according to PRETEXT staging: stage I -1 and stage Ill-IV. The differences in CT values of tumors between plain CT scans and
enhanced CT scans of lesions, as well as the apparent diffusion coefficient (ADC) of lesions on MRI scans were compared. Logistic
multivariable regression analysis were used to identify predictive factors for PRETEXT staging in HB patients. The predictive
value of PRETEXT staging in HB patients was analyzed using receiver operating characteristic (ROC) curves. Results: Sixty HB
pediatric patients were included, with 30 cases each of complete epithelial type and mixed epithelial-mesenchymal type. There was
no significant difference in the birth histories of children with HB between the two groups (P>0.05). However, the proportions of
intra-tumor hemorrhage, tumor calcification, and perihepatic effusion were higher in the mixed type of HB than in the complete type
of HB (P<C0.05). Logistic regression analysis showed that intra-tumor hemorrhage, tumor calcification, and perihepatic effusion
were of value in determining the pathological type of children with HB (OR=1.10, 3.81, 1.07, P<<0.05); children with stage M-IV
HB had higher plain CT values [ (46.95 +5.28) HU ] , enhanced scan CT values in the arterial and delayed stages [ (98.04 +21.91)
HU, 92.64 + 14.33) HU | , and ADC values [ (1.22+0.15)x 10 ° mm?s ] than those in stage I -1l (P<<0.05), and enhanced
scan CT values in the venous stage [ (94.12 +20.28) HU ] were lower than those of stage I~ 1l (P<<0.05). Logistic multifactorial
regression analysis showed that high plain CT values, high CT values on arterial phase enhancement scans, and high ADC values
were independent influences on PERTEXT staging (OR=1.14, 1.04, and 15.97, P<<0.05). ROC curves analysis showed that the area
under curve (AUC) of the three combined tests for PERTEXT staging was 0.890 higher than that of 0.663, 0.718, and 0.791 (P<<0.05).
ROC curve analysis showed that the AUC of the three combined detections for PRETEXT staging was 0.890, which was higher than
the 0.663, 0.718 and 0.791 predicted separately (P<<0.05). Conclusion CT and MRI multimodal imaging technology can accurately
predict the pathological staging and PRETEXT staging of HB through the combined analysis of quantitative parameters (plain CT
value, arterial phase CT value, ADC value) and morphologic features (calcification, hemorrhage, and periportal hepatic effusion),
which can provide a key basis for the selection of preoperative chemotherapy regimen, planning of surgical scope, and prognostic
assessment, and has a good clinical translational value.

[ Key words ] Hepatoblastoma; PRETEXT staging; Computed tomography; Magnetic resonance imaging; Pathology
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P HCAER T 224300, HE— 22 18] P 9 L AR 1
LSD-th %5 K FHZ K Klogistic[r 943 #THB & L
Ji A0 A PRETEXTAMAISC N &R, T
BRE TR HIROCHI 2k, AUCH. 3K HiDeLong
ik, P<0.05HERAFGI-E .

2 7 B

21 —fREMTLE

AT 60 HB i LAR 5 41 414 25 3 4y
WAL, FAA306) (1, 1) o HpEae b
KeRVEILA BYEL7H, L1346, 3% DN R
JL26M1, & B AEIN86.67%; 3~10% i L4,
BN 13.33%; AFP/KFE/NT 10080 KT
1 000 ng/mLEYA 276, 100~1 000 ng/mLZ [
A3 R AE B R A gL B 164
w14, 3% AN By EIL286), i AN
93.33%; 3~10% FBJLAI2M, S AEL16.67%;
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Fig.1 Research design flow chart
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Tab.1 Comparison of general data of two groups of children with HB

n (%)

415 gEa LA IRAM LR F/FE PE
(n=30) A& (n=30)

el 0.067 0.795
Bk 17 (56.67) 16 (53.33)
ECgih 13 (43.33) 14 (46.67)

i 0.741  0.671
<3 26 (86.67) 28 (93.33)

>3 4(13.33) 2 (6.67)

AFP/ (ng-mL") 0.577 0.706
<100K>1000 27 (90.00) 25 (83.33)
100~1 000 3(1000)  5(16.67)

22 AEREZFXEBWHBE)LHEF LR
SE4 R APE LRz R AU HB ) LB 22
A I B 1) 23 A LBIRN3 B, 43t 7 =K
SRR B o A 24 AI2245, KA F K R >18 h
BA2BIAG), FEARTTYE A 3R], AF
TEE PN E 0 S B4 A VN3], 2656 P ZH
LA s R TSR L (P>0.05, #2) .
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2.3 AEREZHEHHBEILACT. MRIESR

ATHSE 0 HR ) L% BE e B Sk 2 48 T4 5 4
e R BUFR AR H Rl A, 253001, MFHB
R ILAR AR ILIE 2 & 23 . ANFI2R A HB
BILCT. MREEAG2ARHIES, 584 F R L
FEALC LA K BT FE AR ) EE R TR A b Rz gt
R RE G E L (P<0.05) , HA4edmEY
TGt X (P>0.05, £3) .
2.4 HBREILREZEHEK % EHKlogistic[El)T
S

BREEPERAGIAE L3RS
2B TEIRZ N R AZINZE srHr . H i HB
BERAARRY (B4 bR A=1, WEeMH LEH
mi=0) , FEPREEREESL (2=1, H=0) .
i (=1, &=0) . HFHEB®E (E=1, &
=0) . BEREESRAERTE (E=1, K=0) M
MR E] ( <24 h=1, =24 h=0) {ENH
AR g ANlogisticZ R [MIH M. 45 R ER,
fE4k (OR=3.810, 95% CI 1.10~13.16) , i
(OR=1.10, 95% CI 1.10~11.58) , AFJEH&

(OR=1.07, 95% CI 1.07~11.70) , ZHBHEHIR
ey el (611 i N O L EVAY (e S 2 Y S E e
B (P<0.05) , MEERANEZE T TSI
FEX (P>0.05, #4)
F2 FEFEEKEHBEILH & B LR
Tab.2 Comparison of birth history of children with HB with
different types of pathology

n (%)
4151 gee bEON IRAMELE /FE PE
(n=30) ] - 24
(n=30)
giﬁ:lﬁiﬁé%ﬁ 1.071 0.612
= 1(3.33) 3 (10.00)
w 29 (96.67) 27 (90.00)
430575 0373 0.542
gy 24 (180.00) 22 (73.33)
HIE 6 (20.00) 8 (26.67)
KB >18h 0.741 0.671
Eé) 2 (6.67) 4 (13.33)
Jo 28 (93.33) 26 (86.67)
FoKi5 Y 1.071 0.612
f 3 (10.00) 1(3.33)
Jc 27 (90.00) 29 (96.67)
BN 1(3.33) 3 (10.00) 1.071 0.612

B2 WHHBEILHEFERM

Fig.2 Imaging performance of two groups of children with HB

A~C: 225 dBPERUL, IRGTE LK EAIHB, JIFZANM KA (V. V ~VlBE) , PRETEXTZM NN A: R CTS) I AT
FORECAA e (Fisk s ), SREAI L) sRil, N WLBE - IRIRSEICR A DX R s AR APk, AR oA ¥ B s 5 L 20 /NG o e I A5 5
B: MAMTEICTHRHIIR IR 2 A A 25 A, ULZLRE . R RIRFETEIRALIX. ( = MIBIR ) , JFEA LA, C: REWrAMRI T2WIH
BIFSURATNERIGE , BN EE S, E5eE, MRZR/NER&EES, 2 AR S (kPR ) o D~F: 1581 A
ZPERIL, 7e4 EERIHB, A (V. VIE) | PRETEXT/MUIIT1; D: BEWTRICTSIKGIR A - 2E BB A SR (F7KT7R )
RIS RAL, RS WU A SR> S A, AN IRIRAETEIRAG I s E xR I C TR KNS AR i AL s T sl kb,
PSR, SRR, LN RIFSETERRAGIX. ( = MAIBRTR ) 5 Fr RMEBIEMRI T2WHIARFZR T E R SE (B3R )

EARBSR RS, IR, IR,



418 FEE, &5 FETCTHIMRIF 285 G A ARAE LB IR A1 MR 2 Wi SR PRETEX T334 b i) iz FH 4 {8
#®3 AEFEZSEHBEILMCT. MRIFGFIFE
Tab.3 CT and MRI imaging symbols of children with HB with different pathologic subtypes
n (%)

o 1t S HfL A 4R . .
PR Sk [ HA (=30 A RN (1=30) LIt Pl
s R 1(3.33) 3 (10.00) 1.071 0.612
Jiti%% 7% 5 (16.67) 8 (26.67) 0.884 0.347
QIR 14 (46.67) 16 (53.33) 0.067 0.796
B ED 6 (20.00) 4 (13.33) <0.001 1.000
Jibgi /N mm 268.45 +245.21 271.69 +256.36 0.050 0.960
iEERFIN 0.577 0.706

Fiou 27 (90.00) 25 (83.33)

AN 3 (10.00) 5(16.67)
Jih e i 0.800 0.371

TEERY 6 (20.00) 9 (30.00)

T I 24 (80.00) 21 (70.00)
H I, 12 (40.00) 21 (70.00) 5.455 0.019
Z R 15 (50.00) 18 (60.00) 0.606 0.436
Ak 7 (23.33) 16 (53.33) 5711 0.017
E2 2] 10 (26.67) 16 (53.33) 2223 0.118
{IRETERE 18 (60.00) 20 (66.67) 0.287 0.592
(EEa) 5(16.67) 9 (30.00) 1.491 0.222
HF AR 9 (30.00) 17 (56.67) 4344 0.037
Jiba K 575k 8 (26.67) 2 (6.67) 4320 0.080
Jlgga 3 0.562 1.000

et 5(16.67) 4 (1333)

il 18 (60.00) 19 (63.33)

LA 6 (20.00) 5(16.67)

== /NUs 1(3.33) 2 (6.67)

#4 HBEJLFES BRI EElogisticE 353 #r
Tab.4 Multifactorial logistic regression analysis of pathologic staging of children with HB

Ak B 1A PRt Wald Pl OR (95% CI)
54k 1.338 0.632 4.475 0.034 3.81 (1.10~13.16)
i 1.270 0.601 4.461 0.035 1.10 (1.10~11.58)
FF R 1.263 0.611 4275 0.039 1.07 (1.07~11.70 )
[T E| 0.149 0.664 0.017 0.893 0.92 (0.25~3.37)
PAR Gl k] -0.087 0.649 0.052 0.819 1.16 (0.33~4.14)

25 AEPRETEXT4HARIHBEJLKICTE. ADC
e T ~THMMm~VIHB & LW CTE
MADC, K1 ~TWEILFH. sk
FIE R A CTIE L) SR ADCR T~V K (P
<0.05) , MFKMICTEK R (P<0.05) , %
SAGITFEE X (FRS5) .
2.6 ARPRETEXTHHMHBREILSEEHZE
logistic[E] Y3 43
BHREREP2ZERAEGIERE SR

2ETEIRIM N RMAZH R b, HyrkaB
RKAWENRARY (584 EERI=1, REaH L
el =0 ) , [RIEBPE-FAEICTIE . Sk R
CT{H . FRIKIMESRCT(E . ZER W RCTIE
ADC. HFIhfE (IEH=1, B%¥=0) MEHENR
(=1, BH=0) fEH A EIN AlogisticZ R
BUHSHT . 2R 8w, SFHECTHE. shlkimcT
8 . ADCAH = 2 PRETEXT 4 1Y 2l <7 15 16 [
%, ZRAGIHEN (P<0.05, £6) .
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Tab.5 Comparison of CT and ADC values in children with HB with different PRETEXT typing
Fts
izt D [~ M~V i PlH
SEHICT{E/HU 43.53 +6.11 46.95 +5.28 2.326 0.024
HSRFIRSCTH/HU
Bk 82.37 +27.49 98.04 +21.91 2.446 0.017
ki 103.64 + 14.73 94.12 +20.28 2.054 0.445
JEIR 1] 84.62 +16.2 92.64 + 14.33 2.042 0.046
ADC x 107/ (mm*s”' 1.12+0.10 1.22+0.15 2.993 0.004

#=6 AEPRETEXT4HIHHBEJL % EZElogisticEV3 517
Tab.6 Multifactorial logistic regression analysis of children with HB with different PRETEXT stages

Ap B FrifEiR Wald Pfy OR (95%CI )

SEHCTE 0.135 0.066 4.124 0.042 1.14 (1.01~1.30)
SR CTE 0.037 0.017 4.674 0.031 1.04 (1.00~1.07)
KSR C TR -0.028 0.024 1.377 0.241 0.972 (0.93~1.02)
JEIR ISR CTE 0.030 0.024 1.654 0.198 1.03 (0.98~1.08)
ADC 7.314 3.259 5.036 0.025 15.97 (2.52~89.24)
JF e 0.172 0.739 0.054 0.816 1.19 (0.28~5.06)
ERAR 0.121 0.764 0.025 0.874 1.13 (0.25~5.05)

2.7 ROCHIZHH7

ROCHI A4 R R, FHCTHEMAUC
40.663 (95% CI 0.524~0.802) ; kI3 ik
CT{HAIAUCH0.718 (95% CI 0.588~0.849 ) ,

ADCHJAUCH0.791 (95% CI 0.673~0.908 ) ,
X AT G AR B A2 Wi IAUC H0.890 (95%
CI 0.801~0.979 ) , & T B0 45 10 F5 A K6 I
(P<0.05, %7, K3) .

%7 HBHEJLPRETEXT4HARI TN

Tab.7  Prediction of PRETEXT staging in children with HB

AF it AUC Frifeiz Pl 95% CI
SEHCTIH 0.663 0.071 0.030 0.524~0.802
Sk R CTIE 0.718 0.067 0.004 0.588~0.849
ADC 0.791 0.060 <0.001 0.673~0.908
AT 0.890 0.045 <0.001 0.801~0.979
1.0 4
30’
0.8 4
g HBJ2 JLZE LA A e 2 —, BlE
S ' — Bl R kR, ey %, g K FAR
= . PR H R ARG SERRBL, FARIRR
fEEHBRE LKA AR EE W T B, ARifksr
0.2 :;;;%éﬁj@mm ﬂﬁ&ﬁmwﬁﬁgﬁﬂgﬁ(ﬁa {Eﬂﬁg/ﬁ\ﬁﬁiﬂ(ﬁ\
— i PEWF 4 . R BEIR SR RS 2 HBRYAE
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