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Three-Dimensional Computed Tomography Scan
Analysis of Hepatic Vasculatures in the Donor Liver for
Living Donor Liver Transplantation
(3D-CTZH\ - AEFBH N —I2 BT 5 FFIRE W ORE)

FARIXHNEFDOEE

Background
A right lobe graft is the most commonly used allograft in adult living donor liver

transplantation (LDLT). To successfully perform right lobe LDLT, the drainage volume
of the middle hepatic vein (MHV) tributaries and the accessory right hepatic vein
(ARHV) must be considered. Liver atrophy or almost no liver regeneration has been
noted in congested area . Moreover, large congested areas can also result in infarction
and may lead to septic shock. Complications caused by potentially congested areas can
be prevented if an adequate functional graft volume is provided by venous
reconstruction even in a right lobe graft with large congested areas. Therefore,
evaluation of branching patterns and regional volume of the left medial superior vein
(V4b) is essential for donor safety. Due to these findings, a right lobe graft with
reconstructions of the MHV is still more common.

In the right lobe graft, multiple portal vein (PV) branches, multiple hepatic arteries
and multiple bile ducts can be easily exposed on the cut surface In such complicated
cases, uniplasty or multiple anastomoses are required. However, these reconstruction
techniques carry the attendant risk of anastigmatic complications.

In recent years, three-dimensional CT (3D-CT) scans have assisted in preoperative
surgical planning by evaluating the morphology of hepatic vessels and tumor as well as
in estimating the volume that is drained from the liver by the hepatic vein. The
morphology or interrelationship among each hepatic vein, especially the RHV and MHV,
are important for the successful reconstruction in LDLT. HowevVer, the interrelationships
between the hepatic veins (RHV, MHV, and ARHV) and other hepatic vasculatures (PV,
hepatic artery, and bile duct) have not been adequately discussed.

In this current study, we investigated the mutual relationships of the hepatic veins. This
study sought to compare the branching patterns of the hepatic veins and their drainage
volume, and to clarify the interrelationship among the intrahepatic vasculatures for
surgical liver anatomy conducive to living donor liver transplantation.

Patients and Methods

From August 2002 to May 2009, 223 potential liver donors were analyzed using 3-D
analysis software. One hundred thirteen of them were donor candidates and 110
subsequently underwent surgery for graft harvesting as donor. All data were
transferred to a 3D workstation (Virtual Place, AZE, Tokyo, Japan). Not only the volume
of the whole liver and the right and left lobe, but also the drainage volume of each
hepatic vein and their branches were calculated.

— 340 -



Result

The hepatic veins can be classified into the following 3 types on the basis of the
anatomical presentation of the accessory right hepatic vein (ARHV): Type 1
(59.6%),ARHV absent; Type II (23.3%), size of ARHV < RHV; and Type III (17.0%),
size of ARHV > RHV. With regard to the interrelationship among each hepatic vein,
the drainage volume of the middle hepatic vein (MHV), especially its tributaries in the
right lobe, increased with increasing size of the ARHV (p < 0.001). Moreover, with
respect to the volume that is drained from the right lobe by the branches of the MHV
(VS and V8), the percentage of both V5 and V8 varied significantly for all 3 types (V8:
p < 0.05, V5: p < 0.05) and increased significantly from Type I to Type III (V5:
Average: 17.3% = 8.5%, Type I: 15.6% + 7.9%, Type II: 18.4% + 8.4%, Type III: 21.6%
+9.1%; I vs. II: p=0.259, I vs. III: p < 0.01, II vs. III: p = 0.050; V8: Average: 12.6% *
5.9%, Type I: 12.0% = 5.6%, Type II: 12.6% * 5.0%, Type I1I: 14.9% =+ 7.2%; [ vs. IL: p
=0.958, I vs. III: p=0.027, Il vs. III: p = 0.108). With Type III hepatic veins, the RHV
drained 25.1% =+ 8.8% of the right lobe, the ARHV drained 30.5% =+ 9.3%, and the
MHYV drained 41.2% = 11.8%. These 3 veins drained almost one third of the right lobe,
and the MHV was found to provide the greatest drainage. With regard to the
relationships among other hepatic vessels, type III hepatic veins typically exhibited
biliary variation in 75% of the donors, while no correlation was detected between the
variations in the hepatic artery and the portal vein.
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Conclusion

In an adult living donor liver transplantation, a right lobe graft of the liver with a large
ARHYV is associated with a large congestive area and multiple biliary reconstructions,
which may lead to highly complicated surgeries. Therefore, detailed preoperative
planning is essential for the success.
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BORELMRICEIL TRET DI ENSETERIIREB I ENLZNO TN EHAII NS, fF &
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ARFRICE D BHRIROMEBEGR, IHEEkes SIRE & OMERR. 3 5IRAEKRRSIFBEICEIL 2
H Il A RIFRAEHNTER SNz, CORXIE, FRIROMIRIENEETIHBETOS S 7 ME
RICHEATHBET TR, ZFBIRERSBOERLCMM - ik - JBE - FF#Rk & OMERRNE
NENBRNEBER OAERR LI LTRSS, SBROISRIEFMOERICLIBRTEE
DERKISAVHFEIND,

BEA MR, INSOBRRZBSHEL, HHEEVEL (BE¥) OFMERTIDIOCADTERE
FTH2b0LHELE,
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