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Anatomical study of right hepatic vein system based on three-dimensional visualization
ZHANG Feihong', JI Guwei', XU Zhenggang' , SUN Dongwei' , FAN Ye', TAN Zhongming', WU Zhengshan',
LU Feng™,WANG Ke"

"Hepatobiliary Center, the First Affiliated Hospital of Nanjing Medical University , Nanjing 210029; °Department of
General Surgery , Binhai County People’ s Hospital , Yancheng 224599, China

[Abstract] Objective: This study aims to develop a novel roadmap of right hepatic vein (RHV) tributaries for surgical planning
based on three-dimensional (3D) visualization. Methods: 3D simulated anatomical liver resection (ALR) of healthy participants who
underwent contrast-enhanced computed tomography (CECT) of the upper abdomen from July 2018 to June 2021 in the First Affiliated
Hospital of Nanjing Medical University were retrospectively reviewed. Liver volume , distributions of RHV and its tributaries, incidence
of the inferior right hepatic vein(IRHV ) were estimated. Results: Total 336 eligible participants were assessed ,with a median age of 59
(48~67 ) years. The total liver volume was 1 255.65(1 071.43~1 450.078 ) mL, which was significantly larger in males than in females
(P <0.05). The Person correlation analysis revealed a positive and weak correlation between the diameter of RHV and the liver volume
(r=0.242, P < 0.05). 1 (1~2) IRHV was detected in 44.6% of volunteers. A negative and poor correlation was noted between the
standardized diameter of RHV and the incidence of IRHV (r=—0.109, P < 0.05). The diameter of RHV without IRHV was significantly
larger than that of RHV with IRHV (P < 0.05) , which were 7.95(6.51~10.40) mm and 9.33 (7.37~11.23) mm, respectively. There
were15.8% of the participants excluded, whose RHV was short and unable to be fully exposed on the transection plane. Virtual RHV-
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oriented ALR of 283 participants with normal RHV was assessed to develop the roadmap of RHV tributaries. Hepatic veins draining
segment VI (V6) and segment VIl (V7) were concentrated at 0.45(0.33~0.55) and 0.78 (0.71~0.84) of the transection plane in virtual
right posterior sectionectomy respectively, where the number of V6 was significantly more than that of V7 (P < 0.05). Hepalic veins

draining segment V (V5) and segment VIl (V8) were concentrated at 0.41(0.32~0.50) and 0.78 (0.70~0.86) of that in simulated left
trisectionectomy respectively , where the number of V5 was significantly more than that of V8 (P < 0.05). The diameter of V6 was

significantly larger than that of V5(P < 0.05). Conclusion : Virtual roadmap of RHV tributaries is of great significance to guide precise

anatomical liver resection.

[Key words] right hepatic vein;inferior right hepatic vein ; three-dimensional visualization ; anatomical liver resection
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Figure 1 Diagram of simulating the right posterior sectionectomy or left trihepatectomy guided by RHV
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Table 1 Gender difference analysis of basic data of 336

normal liver participants [M(P2s,Pss)]

EiEta G ZH PfE

RIS 59(48,67)

% 60(49,67)

i 59.0(46.5,65.5) -0.815 0.415
AR (L) 1255.65(1 071.43,1450.08)

% 1339.30(1 151.50, 1 540.80)

g’y 1193.10(1 023.70,1 350.90) —5.166 0.000
RHV E 4% (mm) 8.75(6.97,10.82)

5 8.93(7.38,10.91)

@ 8.43(6.51,10.66) -1.495 0.135
IRHVE(H (/) 0(0,1)

% 0(0,1)

L 0(0,1) -0.623 0.533
IRHV E 4% (mm) 4.43(3.18,6.92)

% 4.52(3.15,7.24)

L 4.43(3.15,6.65) -0.307 0.759

8.75(6.97~10.82)mm , 5 4= AP 5 1 1] 55 41 56 (r=
0.242,P <0.05). 336 RHV fyFrifEfL EAE N 6.82
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IR Z [ TE 225 (P> 0.05) . B2 Er
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Figure 2 A typical case whose right posterior lobe was mainly drained by the inferior right hepatic vein

*2 SB3OAEETHEREISEIKENHAHIKRERD
=

Table 2 Anatomy of the right hepatic vein system in 53

volunteers with well-developed inferior right he-

patic vein (M(Ps,Pss) ]
f5br Bl A

RHV F 4% (mm) 7.00(5.46,8.27)

IRHV B2 (mm) 6.68(4.64,8.64) -0.597 0.550
IRHV#H (/N) 1(1,2)

RHV JE 3 H0L

RHVEZHHEVAN)  4.0(25,50)

V7 2(1,3)

V8 2(1,2) -1.572 0.116
RHV )& {4 (mm) 4.28(3.21,5.75)

V7 4.28(3.38,5.86)

V8 4.16(3.03,5.67) -0.597 0.550

IRHV, 3t 117 4R, o {37 B 4% K 3.94(2.74, 5.38) mm.
RHV BbrifEfb HAE 5 2 WA IRHV Z [H] JoAH ¢
PE, 5 ZH M R ECH 0.022(P > 0.05), A
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ZRITEREZEF(P>0.05), P4 RHV BRI E
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ZRTG I FE X (P >0.05), K i d a1 B
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124394 3.86(3.03,4.83)mm ,4.31(3.25,5.51 ) mm,
4.48(3.36,5.58)mm . 4.03(3.07,5.31 )mm, V6 [ E{ 1%
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0.86) 4L, V5B H & Z T V8L H (P < 0.05) .
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FI LI 4A . KERSF VS I AR TE 3.0~5.5 mm, &k
60.29% , <3.0 mm F1>5.0 mm [ V5 435 (5 24.23%F1
15.47% (K1 4B) . HALTE 3.0~5.5 mm Z [[] 1) V8 5
54.80% , <3 mm IR Z (23.45% ) , >5.5 mm [¥)
21.75%(E14C) 5

3 3t i

TEfEEIVERTUIER A, VI T 32 20
0 T I AR 2 TR A 1) 2 2 8% L O EL BT A R 1t
2 AR G T TR KSR S 0 R T ICG PO
Jetn PERTE DK UIBRSETTE 10 (Bl TAERF A
S5 A)  W a AR  sRaf  BAS AE B R T
SN AR Gy R AT 0], TR A2 5T A
JEF B ) EE AR =, DRI 1 Ay A S D
Rl I 2 A B s T A2 [ e T
RAEWIFERI, L PR B B i S DI ER nT
R A L FIA I AT B8 A A, B S T
Ja= I, Anfr P £ E RHY £, LK Anda]
EGRLAE S U A P i TR BK A4 2, 12 4 e
i IS DI BROR B A = I DIBR AR Th AR TE
HIL,



£ 662 * [ S N

A2 5
20224F5 A

R3 283 BIEBAT ARG SHVRRRIEA VIR R AT ARk E X 1R

Table 3 Tributaries of the right hepatic vein in 283 cases of virtual anatomical liver resection

Eizta Bl Z{H P1H

JHF W7 1 (mm ) 149.6(138.7,160.3)
RHV & (mm) 9.14(7.29,11.12)
IRHV E4% (mm) 3.94(2.74,5.38) -13.754 <0.001
IRHVE(H (/) 0(0,1)
R 5 - UIBR AR A REV 8 S 1l
RHV £ J& S H (VO 5(3,6)

V6 2(2,3)

V7 2(1,3) -4.092 <0.001
RHV 47/ 3 4% (mm) 436(3.31,5.53)

V6 431(3.25,5.51)

V7 4.48(3.36,5.58) -0.839 0.401
RHV J& SCEDIIF a5 0 1 3 5 W 13 2 L 0.62(0.43,0.77)

V6 0.45(0.33,0.55)

V7 0.78(0.71,0.84) -0.757 0.449
R = VIBR AR () RHV JE SO
RHV Zel)@ >4 8 (L0 * 4(3,5)

V5 2(2,3)

V8 2(1,2) -9.603 <0.001
RHV ZE & % A% (mm) 3.92(3.05,5.03)

V5 3.86(3.03,4.83)

V8 4.03(3.07,5.26) -0.41 0.681
RHV J& SZIE U s B B 5 T B 2 L 0.54(0.39,0.74)

V5 0.41(0.32,0.5)

V8 0.78(0.7,0.86) -1.16 0.246

*: V6 HAR W EH KT VS HAR, Z{H-4.871,P <0.001. 3 A7 #kA IS 84 H 3 2 T H A E 2 88 H , Z {H-4.015,P < 0.001,
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AR B R A Y I 22 RO /D, I Dk A3 £ 22
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FI8 R0 S 37 L2 O YR g o1 42 A A Hp e i )
A BAFIC N R LGB HTPEAG R A Y
Jr X EE i B CT MR 4E 4% T B, X oh
FHE A WLl SR B R o = 4T AL HOR 8 3 4
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XF 336 152 46 RHV J& 32 (I 28 04T WA
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o FRAMA B8 2 DT 33 IR A 01 1) 5 Ak AR 8
PR, Sk A A 3% 2 S 57 P JOIORR 8 I B 1) A A
fEEIIFERIK > WEEE R, Vo i X B2 T
V75332, A2 AT MBS A 7 b 75 4

INCSES M RHV B V6 4337 o TAESE — T i)
PRI % L 8 X AR 3 I I 0, 28 S A
% F 5 RHV AR RIS W RHV T T VAN —
PR DB SR T, 18 I DR 3 1 7 )
JHFTT R AR e ok P 22 3 550 S P DXL 021

1EXF 283 I Wi i I i RHV J&8 #1583
M B0, JF T T8 T 1/3 A (R Mk 20 =2 56 4 /N i
R, 7 I B DX P ] PR B BT IS T, Ve R AR
W3 A TR IR 1/3~1/2 420, R ER 43 V6 1Y B AR 7E
3.0 mm LA |1(80.52%) , 0%<3.0 mm, 5 Wi B2 Ml J1- 52
JT S N 2 1/ N B W I VK L 045 Ve B 4 I B0
Mo AEJFWT T S 1/5~1/3 &b, 81.90% 1) VT H A%
KTF 3 mm, B0 TR IRAR TS 1~2 cm 4b 18
10 mm DL ER95r 32, I, ARSI V7 2D
TR V6, v bR &5 Wi 5L 5T, (AT R /O3 I
FRIKAR R K Sk . [FIEE, AR R A B4 T
ZE =0 DB A A A v, ] R S BRI 1/3 A9 S
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Figure 3 Distribution of RHYV tributaries on the transection plane of simulated right posterior sectionectomy
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Figure 4 Distribution of RHYV tributaries on the transection plane of simulated left trisectionectomy
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