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[ Abstract] Objective To explore the clinical value and interventional procedural techniques of transjug-
ular wedge hepatic vein retrograde portography for preoperative evaluation in children with portal cavernous
transformation. Methods Twenty-five children with portal cavernous transformation admitted from January
2021 to December 2024 were recruited. The cohort comprised 12 boys and 13 girls with a mean age of (91.74
+40.44) month at admission. Transjugular wedge hepatic vein retrograde portography and contrast-enhanced
computed tomography (CT) were performed. The study focused upon route selection,operational experience and
interpretation of results for retrograde portography. The findings were compared with contrast-enhanced CT and
validated by intraoperative surgical exploration for evaluating the accuracy of this method in assessing intrahe-
patic portal vein development and Rex vessel status in children. Results Based upon the Bertocchini classifi-
cation , angiography revealed type A (n=11) ,type B (n=7) ,type C (n=1) ,type D (n=3) and type E

(n =3). Retrograde wedge angiography offered more distinct and accurate visualization of Rex vessels, intrahe-
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patic portal vein patency and anatomical pathways as compared with contrast-enhanced CT. Types A,B and C

successfully underwent Rex vessel dissection and bypass grafting during surgery. Conclusions In children

with portal cavernous transformation, transjugular wedge hepatic vein retrograde portography via a jugular ap-

proach proves a simpler procedure. It clearly delineates Rex vessel status and intrahepatic left/right portal vein

patency during enhanced CT evaluation of abdomen. It assists surgeons in selecting appropriate surgical approa-

ches. The above method is a safe, effective ,and accurate preoperative assessment tool.

[ Key words] Jugular Vein; Portal Venography; Child
DOI:10. 3760/ cma. j. ¢cn101785-202505020

1T DK R GE MR 52 BH & AR S I, AR AR H
I 378 52 BEARASE T 43 4y P BRI A AL IS0 1] 7 ik
153 BH ( extrahepatic portal vein obstruction, EHPVO)
HAE CT F0 MRI G 2 v ] # Jk J) FRL 20T 2 DR DA i
SCFR M 1] 5 K i 25 A 8 4 ( cavernous transformation
of the portal vein, CTPV)!'"' | Meso-Rex #&#f A& X Fx
YE Rex #5 FARIGYT JLE TR IK AR FEAS 2R
H1 de Ville de Goyet % 7 1992 4F & Ui, #4511
FREE L D5 AT T e Ik 2 S R ARER ( FRAE Rex
M) FEATFEME, 10 52 1) e ok 1) T JUEE ) o, 3 8 2
A BB T T A SR B AN R 8O0 A 38 19 43 U 1A
AR AL LA AR 1 28 4 3 i 1AL B R DK 40 TR R
(Warren ) Iz 3t 4L #5 Jk 23t AR B0 Al 5 32k 110
FARITZ . X T H A& Rex M4 il &) 55 19 93 141,
Rex FARE H T A NGRS 200 1980 AR Y TR
T o Rex FARMINAHOCHE Rex 1L 8 % EHAT >
2 mm AP TREIK R G i@ g . R R
VA Rex LB B0 T FAR I L HEA & 248
FESCABIE T CTPV J8 T A T Dk o, O 98 1
A JFN T TR KR Ge A se 80, 1] 38 1 2 IR 0 =2
WEPAE R A G R R CT MRI 45 )5 578 R
JHIT 185 bk 22 B2 19 8 A W 15 0 D7 T 52 B4R K
BT T A M AT AR AT Rex I 55 A PEITAY
AR5 R ] 28 S0 e oK A 6 BN 3k I e JDk a6 A7 1)
fiki& % R (wedged hepatic venous portography, WH-
VP) #EAT Pl o 13 S A LB M A Tz Al
M, FZR Ry CTPV fBE AR TR MR RS /)N, T
WERSASE , M0 A5 27 4, B2 A TRIXE 55, % T4 A B U 7 222
SRARXS T 1N 8 2 B VP Ak R By, RV wfe i o
KO TEBCTF PR 14 1 52 ((digital subtraction angiog-
raphy , DSA) T IfiL A8 1 52 P55 M, RE B A 1) Dk &
SE A WIE S M A, i SRR D TR 5 ke
PERY PR, JF R B AR 2 3CHF . AR W) P B4
CTPV F8 35 52 it 28 300 RO AT 3 ST Bk 3 A 7 1)
i/ S9- % NIUEZY g8

BRETE

— TR

AHIFFE A [l B 1) R S F T . A 2021 4F
1 %2024 4 12 AR BERFR M @ db st Lz =
BESIE B9 CTPV (R RIS 4, Hegt 25 f4i], Horr
B 12 6] 2 13 5] ; ABEAFEHE (91,74 +40.44) 4~ H
25 f¥yfT G CT Je WHVP Ky, [l i i 48 95 s
TR T ARG O, AL A 50 L2 R B AR B 22
B2 H At ([2025]-E-052-R) .

T HE5E CT

HEag CT 45 8 AR ATk A 7 58, DAl i
PEATHE 5 52, A A5 2 I 5 A 1D kA o
BUZR . 1 S N R B T Tk 3% 456 1% 38 1 1 0
fEEAT (LA TR AE 40 53 32 S Rex IV IE ML) -
FRAE CT [ THIKIN B2 S o0 ORI UL, JFT)
FIK 0 S T, Rex 33 0] UL LA S8 52 5 @ANBH A, I
I Tk S IE W, Rex 83 48 B A2 AT 3 @AM, BT
I T 53 3 K Rex 3 3524 UL B iff I 465 b 52

=GR KRR KA T K SR

2B RRIBESS WO ST B, L SE 4
B ZH (W R R A w1 ) 28 A 30 P e K, 2 0 s 2
Ja B A SF M4, L SF #Bi Cobra $45 J 150 cm
BT SRR IR 2 22 (W 335 R 3 7] ), Cobra 45
S TN FR KR T 2235 A A5 D, Il Cobra 245 /1
He K, L EE bk e 4l HL 07 B 7 B B 3 I T AN ]
FE, ELHNS Cobra S84 AN I H DK G , ARMEMERR %
NZEFREIK, 2B ORIk A LRIk 5 A0
FEACIAL VR A A 22, T8 T EBE
BN R B T 22 AT eI A T K v, VRS
22 NG HfE% Cobra A48, BE A I JDk e it 0 A B
ey B MRS U S2.S3 Befdd:, 25 A T 13
Jok 3 3 5k 5 AN, AR FE A R KL 38 52, DA
AT IR O3 S A BAE O, 78 VK N 8 52 I, R
FHERESZN) , kS fii FH & R 52, R (i il it st



I icioJLshRsas 2026 4 0 B 25 %5 98 J Clin Ped Sur, September 2026, Vol.25, No.9 £ 869 -

(50 mL:17. 5g) ¥& 5 % & 5%, i R H & 0 8 ~
10 mL, 3K 2 ml/s B, iof A i s 2 i
SR TR 5 A o I 52, 1K B S R, T T
WkR A BB, T A B 5 v , 4 3 JFF /N e o
IR, Y5 0 o 1 P TR K D T i
B T Al O S AT WL, O 1 s 5
[ AR Bk, 3 5 iR i e R DSA B,
IF AR LI A, 336 RE AT L% H 1T 3 D o A 4
BT EE , 458 v RS A R P S B S e
Rex MUASHY A2, 1545 ok e i &t , Jm i Rt
ZEI 529 10 min, JC B BORHE S50 4L, AR TS SR LS
308 Bertocchini 432577 % WHVP 45 5 JE4T 43
KT,

[ - /
gv

EOARLITNTTH IR R G584 W5, A 1T ik B 23 3
Rex MAE AL, FCRRAEPERIL A « 1 kRE S ELALO, 1] ik
I3 SAE A I B A AR A ) o3 (3 28 AR 00 4 v o D R K
ICA MR N S AT ), EL T R 4 DA v ok 25 37 s DXl 252
PEPERCE . B RPN T TERIK R SEiE 1, Rex I8 AT UL, 22 1] K
O SCRATINIE AN, H Rex 2088 252 5 (B2 MR R B R T A 4
SHRERIL) o FCARREER B TR DR EE AR O HLIN , S5 v i
PSS AT FUAFTED TR S AN 58 45 TR T4 48/ T30 HL 23
SCANHLIN , 55 1T I AR A v S 2 s X R AFAE SR fb . €
B AXAEN TR 32 (35 Rex Ba8) 5%, A7 DK R SE ML AR TR 1K
CALPERS A MARIE I R B A Rl FE @ R ) o D . A6 1 ik 43
32 Rex Bass) MUk B, A7 T bk E T el Xy X B B
NI IR GE (76 A 30) SE AR i
B 1 2B N A T IR 7T ks S AR
ZE L) Bertocchini 425K & K]
Fig.1 Schematic diagram of Bertocchini classification

based upon WHVP results

2% WHVP i 24500 R AR Pl Rex 1ML
(T B0 , Al B SR I 0 7 A SR ) 4%, X A B
C BB , ik Rex TR X T DE BUEH, th T
S0 Rex LS O0 R A , 38 8 HEISCR 222 o 1L
Bk A (Warren FA) | i e, iy 4%

R AR LRSS0 A DL 3 R R T R AR 2 R A
SE B T L B Rex L4510 52 AN 06 LAY 1 00 5 X T
K Warren FARBYEF MR ITRLZ A e A AR
A Rex B ML, 77 BT o) UL 3 B4R S A B i
T Rex I, Al AL SE 250 Rex L5, AN 58 42
WM T WHVP B2 4550 0 T84 -7 0 i AR
FAFR R E H TR TR BB T B
BEAL IR A

& R

B 12 ) A 13 5 AEBEAFEIE (91. 74 £40.44) 4>
A, WHVP #8457 vp BT A s 191 25 2 H BT & I 1%
B0, N 58 IS R o FEARHT B ARG R CT PEAN
A 12 5 RT LTI R K O3 3, Rex Il 48 5 4b n] D
MAEFE (B 2A) 7 BT bk 5 3 AT UL, (B Rex 53
A s A (] 2B) ,6 1R W T## Dk 9 5 S
Rex B4 M4 52 (K] 2C) , A4l WHVP @52 IE A,
¥ 18 Bertocchini 43S ik fE A & A, A 7 11
f5,B 747 f5i],C A1 5], D A3 ], E A3 H(E3),
A 4111 BRI B 4155 1 FIHE CT L] UL Rex I 48 R
I 1k o2, B 416 711 C 411 BiI7E CT I+ Rex 155
BoRANIHEG,D 4 3 B E 2 3 fi4E WHVP F1 CT
IR Rex 148 KT T8 k53 3 X T AB.C
R 19 4] 8 5 BIIMRFE ITR ] Rex AR, 2250 R
HA 19 ]2 AT 5 Rex 48 (& 4) , IR A
TERAEW TR, D BUEE A 2 fil4T Warren TR
o FRHRER A Rex AN 2R E BUBE P A 1
AT IDIRR + 5 VS 2 d bk th sk W ia AR b, R A
Rex M4 A%, TARRE BF AR PGS WHVP
WA, HA4 DE RURFIF R TR
PRA Rex I, 43 A TR 1 ], B B2 T 24 B IS
wEk kS FL B AR TT 2 . S KR AL
FRDK AT I bk 5 2t R TR LA 1

E R AETR Rex S50LE, A 92247 T T bk o3 52l
UL, Rex B34 T WLALAE 5 3 B S Zc A5 AT TR 23 ST DL, {HL Rex 5
A AR AN C g 22 A TR IR I3 32 K Rex 5 1L A AT L
P S N YNES R SUR RN N SR S
JE TR CT b= 1R

Fig.2 Abdominal enhanced CT transverse section image



-870 - BRI LSRN 2026 4 9 A 25 %% 98 J Clin Ped Sur, September 2026, Vol.25, No.o ||| NGNGB

‘--
L gl ol L

E o ETPEAEL Rex U, 8] A B.C.D.E 733 WHVP 3R A B.C.D.E 15 TR I8 A Sy A R JIT AT T#IK R L1 , Rex
A RGN 5 P B O B 22T TR O SCRAT T Tk 0 SO 20, ZE 47 1T bk 70 S R 5230 1% , T UL Rex A% 5 P € O € YA ZE T Tk O3 52 (%
Rex [(285) W52, A T TR RET WA KA (8 D O D B, DL S0 TITZC sl , 3007735 5% n] L2 T ko3 S W S 25501, M Rex 148, D2 4807
TITATERIIK AT 5 SR AT 1IR3 S, TS T , 2 A TRk SO S s P E SR E AL TN TR KR S R 2L, 4T 40

B3 i kAR AR b7 1) K 5 R b DSA S 52 i 214114

Fig.3 WHVP intraoperative DSA imaging of anterior-posterior position

i Rex JEHFFA R #1205 Rex 4, 1B 4 (0 853k b
] WL FEEL A Rex 1L
B4 23k A AR AR S A 7 1] 5 bk
AR ES Rex IAF AR P S

Fig.4 Intraoperative image of separating Rex vessel
s N
Wit

CTPV (5 JLZE T bk s FE 19 70% , 78 L3 s
WX BRI TR K E R R BRI T8 MG
PRAEIR L7, 1T Bk 1 P ] R BN K R A
L E AT o R A 1R KON I ek 2 ] 3R
PR v RE KPR AR " L 1A L EE CTPV fY
FAF AP, Rex FARZ BRI Z AT —Fp R,
L Ay 255 Rl A8 I A R JHE AR IE T K S
T T TR RSB 4, 33 A BOE FT LA FAAIG T ] #5 Mok 14
J1, R T — A IE & B M 7R 1 . Rex AR
FIIIA 3 AT ORFIETE N ESR ; @4
FHFRT 88 Ko 2 % B R GRex I8 7746 HLil
% . Rex MASEAZLL >2 mm K4, 3 Hif T Rex i
BT DA S A AT N T TR Ky SRR T R
Rex 11487 K JH P T Dk 7 S 149 38 W 15 0 i 791 485
MAEEAT AR A LB, o] LA Bh AR B I k1 7
FART KBk, I " F AR RTI %,

S 20 W e P ) K R SR Y
Wt ik, WTHEATRI A2 CT & MRI BLAT G
FRIRAE (A7 15 (4 4 o5, XFAPA JLEE CTPV KA I i 4%
PoRAB AT B B OB, (H XA BB A 1D S s [ # ik

K 2y SR AR N , L TC T HI KT Rex 1ML AOTE L, 48
SO0 Ik A B R T2 T i A 10 e ks 52, s 52 74
WA RERRE TR BT N T K R 55, T LAY B B 22
JEF I 5 ik 43 32 1] Rex 859102 iliad Rex 455 , 3%
WA T LB A B, (R E TR R CT 475
AIVEy CTPV S JLA R 25 — 1 BEA 7, A 419
BRI AT LAF I B8 5 CT 45 3 n] Xt g Ltk A7
WA, 25 CT 25 A LB A 1) #8 k o3 =& o8 42 B
Ik R B, 7E WHVP KA i, R 6 ik & 21
B0 Rex IML4E 257, X — i I #1458 CT 5 WHVP
Kt 45 058 4= — 3, WHVP {UEF B Rex 145 BLAK
AT CT A B S #, BRIk an ) CT A6 2 oK I
A Rex I 5% sk 22 JF T 8Bk o R B AR 2210 1R
L, T LA PR A T4 B WHVP K4 (U0 CT 46
A Rex I A BB 20T LLB 2I4A7E Rex 15 1 2R
L, SLHEA TR AR, K WHVP K 45 i A i
Wi Rex I/ 0 1) 4 b
AFBATEFEAT WHVP A LLF 015 58—, 3
MTIBEPRZ A M0 25T P e Bk 2R 47 A B, 2 IE A B 5 ]
FARMFFEAT TH R, AT R F bR R, R8T
B BNTE N # K 56—, 6 5F Corba 45 LA
JHFIE S2 5% S3 Bz, 52 7038 v 1 BRI 25 22 = 5500,
S2,83 Brii B Rex Il #5454, X F Rex I A2
TGP s 56 =, ZE F 1T Bk oy S 38 B ) Je ik
T AT KRG 2L, L [ 80T A 0k A A i
e, PR EAT B 5, B B 4T 1] 0 Ik & 4 3d
e, R - e A TF T bk 2 46 0 53 I 5%
HEN IR S B 20 R Bk EA T3 A T 5, IR R ]
FRIK GRS R TR IR AR R B 22, L AE
H RN RS S I R T 22 B E A TSR
e, A I & B G DAL T 22 I, BT LA T 22 iF
TR oY 32 Rk T 4 25 1 B A N AR T e ok i
PRy, FHT AR 5500, EH A Y
TSGR A7 3 B8, n 48022 i ARk 3% A AT A,
20° ik A7 B A7 102, LA RS HEPEAL Rex 1145 8



I icioJLshRsas 2026 4 0 B 25 %5 98 J Clin Ped Sur, September 2026, Vol.25, No.9 ©871 -

17, AR KK B B Y, o e B 2 4 R
bk 22 0 2 75 A3, S B — 7 i 5 B R R
AL CT 45 55K F 18 2A TATAT LA
L BARTRATTC 20 PR T B CT v ] 0 ik 9 &1
G AT VT, AT R 20 A5 I 1D 80 Wk 2> 32 L A v
AT, Rex 3 Ak vl UL L5 52 , (EUR AR M ALk 1 A5 A 42
PHHRRE T bk 43 52 S 5% B0 R I, T 200 Jk J% BT 4 ik
WA B TS, 7E CT 1 AR A v f 0 07 1 03
SR Rex L5, SR AT ARG B4%, T WHVP 2
A EMG, — WO B T 55 B, R 1 SEE S2
FF /N ) 2 200 15 ) 222 2 R 5, T s R S2
Fo S3 ZeJFI T8RSN 1] Rex M5 A0 E 3L, 2 5
SA [T B AT T T Bk A3 S ARV 5 (R 1) , v
SFTE G b R B AT T8k 2y S b
AR K R BT 50 K L S 9 T4, Rex 1A Y
KBGO, 2547 F 1T bk 43 32 25 A5 185 10 3 A EL R,
S S S, B ARG T B TC i LA A
L LGEA IR PRA LS, A BLC AR E W)
fif il Rex IS, 52 LIS TR, 5 WHVP 451 —
D E B R AEM 1 Rex ML4F, 3t 5 WHVP 4%
FARTT, WHVP (912 W7 0 100% 7 gk WH-
VP A A AR B A3, (E A AR A B3k, X
FHi AR A TB R ELSR TN
TR e S2 BEZE N # ks , SR A AT S
L A4 3 5 IR, Te— 191 9 S RE A, (HR
RAFETE — 52 142 W, B 0 45 T 0 RS YR (7
NS 23 5 TR B G, AR TE vk I AR A H R
JFBE, BB A A%, H 0 SR 2 2 AR K
Lo R Rex A5 61390 wh B B4, 1 BB I 1
o LT LS R 2806 B R A R T8 Al
2 LT , 2SR, 0T AR AR R A, 0t
A1 RS 5% 7T LAME R 12 T 58 2 T 1 18Dk 20 3 2 75
%, P Rex IS 757745, 7 ELAEPRAS RLLFHO T
T TRIAS G003 S r 8 R B S N Bh 2 R
X CTPV L3 ARFTIEAG 2 LER, ABFgE it
25 B, BRI AR P ISR B &, (H
AT REAR RN, BN B A REAR RSB R HEA TR
REACR & 2 L AL RIS, B H 22 4tk
FIEIRTE  BOAT (1 WA A e
fEEREAER B STHFRT SEit AR o AR R
HE T SRARBH AR T BB WS B A AT 5 B I £ T R
QTR AT, 1 e 7 DA T IS R RO SCRE IR PN 2 R 7 8 1)

& % x #t

[1] Ruan ZM,Wu M,Shao CC,et al. Effects of Rex-bypass shunt on

the cavernous transformation of the portal vein in children :evalu-
ation by the color Doppler ultrasonography[ J | . Insights Imaging,
2020,11(1) :4.DOI:10. 1186/s13244-019-0815-6.

[2] de Ville de Goyet J, Clapuyt P, Otte JB. Extrahilar mesenterico-
left portal shunt to relieve extrahepatic portal hypertension after
partial liver transplant [ J ]. Transplantation, 1992,53 (1) :231
-232.

[3] Kathemann S,Lainka E, Ludwig JM et al. Imaging of the intrahe-
patic portal vein in children with extrahepatic portal vein throm-
bosis-Comparison of magnetic resonance imaging and retrograde
portography[ J]. J Pediatr Surg,2019,54(8) :1686 -1690. DOI ;
10.1016/]. jpedsurg. 2018. 10. 049.

[4] Lawson AJ,Rischbieter P, Numanoglu A, et al. Imaging the Rex
vein preoperatively using wedged hepatic venous portography
[J]. Pediatr Radiol ,2011,41(10) :1246-1249. DOI:10. 1007/
s00247-011-2188 -y.

[5] Carollo V,Marrone G, Cortis K, et al. Multimodality imaging of
the Meso-Rex bypass[ J]. Abdom Radiol (NY),2019,44(4) .
1379-1394. DOI;10. 1007/500261 -018 -1836-1.

[6] Marra P, Dulcetta L, Carbone FS, et al. The role of imaging in
portal vein thrombosis: from the diagnosis to the interventional ra-
diological management[ J ]. Diagnostics ( Basel) ,2022,12(11):
2628. DOI:10. 3390/ diagnostics12112628.

[7] Wu HY,Zhou N,Lu LW et al. Value of preoperative computed
tomography for meso-Rex bypass in children with extrahepatic
portal vein obstruction[ J . Insights Imaging,2021,12(1) :109.
DOI:10. 1186/513244-021-01057 -8.

[8] Bertocchini A, Falappa P, Grimaldi C, et al. Intrahepatic portal
venous systems in children with noncirrhotic prehepatic portal
hypertension : anatomy and clinical relevance[ J ]. J Pediatr Surg,
2014,49 (8): 1268 - 1275. DOI: 10. 1016/j. jpedsurg. 2013.
10. 029.

[9] Elkrief L,Houssel-Debry P, Ackermann O, et al. Portal caverno-
ma or chronic non cirrhotic extrahepatic portal vein obstruction
[J]. Clin Res Hepatol Gastroenterol,2020,44 (4) :491 -496.
DOI:10. 1016/j. clinre. 2020. 03. 016.

[10] de Franchis R, Bosch J, Garcia-Tsao G, et al. Baveno Vll-rene-
wing consensus in portal hypertension [ J]. J Hepatol,2022,76
(4):959-974. DOI:10. 1016/j. jhep. 2021. 12. 022.

[11] Khanna R,Sarin SK. Noncirrhotic portal hypertension ; current and
emerging perspectives [ J]. Clin Liver Dis,2019,23 (4).781 -
807. DOI:10. 1016/j. cld. 2019. 07. 006.

[12]  Hwang M, Thimm MA, Guerrerio AL. Detection of cavernous
transformation of the portal vein by contrast-enhanced ultrasound

[J].J Ultrasound, 2018, 21 (2): 153 - 157. DOI; 10. 1007/
s40477-018 -0288 -3.

[13] LiL,Zhang JS,Chen Z,et al. Portal-to-right portal vein bypass for
extrahepatic portal vein obstruction[ J ]. J Pediatr Surg,2018,53
(7) :1403-1407. DOI:10. 1016/j. jpedsurg. 2017. 10. 059.

(A% B H1.2025-05-13)

ARSI AKX M, BET, FEIE, % 28I A L
JURGEAT I FE DS 5 7 1) i ik T 40 o 28 R T 3Pl + ) s R 7
[J]. i /N LA Rk AR , 2026 ,25 (9) : 867 -871. DOI; 10. 3760/
cma. j. en101785-202505020.

Citing this article as: Yang Y, Lyu ZY, Wang ZY, et al. Clinical
application of transjugular wedge hepatic venography with retrograde
portal venography in preoperative evaluations for cavernous transfor-
mation of the portal vein[ J].J Clin Ped Sur,2026,25(9) ;867 -
871.DOI:10.3760/cma. j. cn101785-202505020.



