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Abstract 
 
The effect of venous reconstruction of the anterior sector on graft 

regeneration in living donor right lobe liver transplantation 
 

Dong Jin Joo 
 

Department of Medicine 
The Graduate School, Yonsei University  

 
(Directed by Professor Myoung Soo Kim) 

 
To prevent congestion of the liver graft and to meet the metabolic demand of 

the recipient, middle hepatic vein (MHV) reconstruction can be used in living 
donor liver transplantation (LDLT). The purpose of this study is to assess the 
correlation between MHV reconstruction and graft regeneration and to compare 
volume regeneration with congestion in each segment. From September, 2005 to 
April, 2008, there were 67 cases of adult LDLT and 63 cases that were followed 
up for 6 months were enrolled in this study. Computed tomographic images 
were reconstructed by 3-dimensional images and used as a resource of 
calculation of the liver volume profile. Among the 63 adult LDLT with the right 
lobe, MHV reconstruction was performed in 47 cases (74.6%) and extended 
donor right lobectomy in 13 cases (20.6%). V5 in 18 cases (28.6%), V8 in 1 case 
(1.6%) and both in 28 cases (44.4%) were reconstructed. The calculated liver 
volume significantly correlated with the actual graft weight measured in the 
operating room (r=0.786, P<0.0001). Of the 47 patients in the MHV 
reconstruction group, anterior sector congestion was detected in 22 cases within 
1 week after transplantation. There were no significant differences of the graft 
volume between each group at post-transplant 1 and 3 months. There was a 
remarkable finding that uneven volume restoration of the anterior sector was 
found in congestion group. The proportion of S8 to the anterior sector decreased 
in the congestion group, whereas increased in the non-congestion group. All 
graft congestions were resolved in 3 post-transplant months except 1 case. We 
suggest that some mechanism such as collateralization may exist in graft 
regeneration especially in the congested graft. We concluded that MHV 
reconstruction may not be mandatory for graft regeneration when the GRWR is 
large enough. 
------------------------------------------------------------------------------------------------------- 

Key words : Living donor liver transplantation, Middle hepatic vein reconstruction, 

Congestion, Volumetry 
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I. INTRODUCTION 

 

Shortage of donors for end stage liver disease is a major problem in many 

Asian countries. Living donor liver transplantation (LDLT) is increasing to 

compensate this problem. LDLT with right lobe should be performed under 

guaranteeing donor safety.1 To secure donor safety in LDLT, many centers 

recommend leaving the middle hepatic vein (MHV) on the donor side for 

sufficient remnant liver volume.2 But, with no route of venous drainage, anterior 

sector congestion of the liver graft appears as another problem and results in 

insufficient functional capacity to meet the metabolic demand of recipient in 

LDLT. This “small-for-size syndrome” is a fatal problem especially in recipients 

with low graft to recipient weight ratio (GRWR).3 The MHV reconstruction was 

recommended in many centers to overcome the anterior sector congestion.4, 5 

However, the effect of MHV reconstruction on the graft regeneration in LDLT is 
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still controversial.6-11 The objective of this study was to evaluate the correlation 

of volume change of the anterior sector between the congestion group and the 

non-congestion group after liver transplantation. 

 

II. MATERIALS AND METHODS 

 

1. Patients 

 

Between September 2005 and April 2008, 67 adult LDLTs with right lobe 

were performed at Department of Surgery, Yonsei university college of 

Medicine. Sixty three cases that were followed up for 6 months were enrolled in 

this study. We divided 63 LDLTs into three groups by types of the grafts; group 

R, group EL and group NR. Group R was defined as MHV reconstruction group, 

group EL involved the patients who received extended right lobe graft, and 

group NR consisted of MHV non-reconstruction group. This study was 

performed retrospectively reviewing medical records and calculating the liver 

volumes. 

 

2. Methods 

 

 A. Donor selection 
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Potential donors were evaluated with computed tomography (CT) for 

checking the predictive volume and abnormal anatomy and also magnetic 

resonance image for checking biliary tract variability as well as blood counts, 

blood chemistry data, infection analysis, tumor markers, determination of blood 

type, and HLA typing and mixed lymphocyte cross matching assay. For 

anatomical evaluation, a computed tomography (CT) scan with angiography and 

a magnetic resolution imaging (MRI) study with cholangiogram were performed 

in all donor candidates. The branching pattern of MHV was assessed using a 

three-dimensional reconstruction program (Voxel Plus® 2.5; Mevisys co., Seoul, 

Republic of Korea), and the total liver or graft volume was estimated by a 

volumetry program (Voxel Plus® 2.5; Mevisys co., Seoul, Republic of Korea) 

using CT images. Principally, we chose the hepatectomy plane along the right 

side of the main MHV. However, the final hepatectomy plane was determined 

by the branching pattern of the MHV and the estimated volume of the available 

graft and remaining liver. According to our considerations, a large MHV 

tributary (more than 5 mm in diameter) necessitated venous reconstruction. 

According to these principles of our center, candidates with a complex, small 

and multiple branching MHV (that could not be reconstructed), small graft with 

GRWR less than 0.8% or small remaining liver volume (less than 35% of the 

total liver volume) were excluded from the list of acceptable donors. In 

acceptable donor candidates, we checked the number and diameter of the MHV 

tributaries draining from the right anterior segment (segments V and VIII). After 
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full examination, the wedge liver biopsy was performed. More than 30% 

macrosteatosis or evidence of chronic hepatitis (presence of portal inflammation 

and fibrosis) was a contraindication for donor hepatectomy. An operative 

cholangiogram was performed in all donor candidates to identify biliary tract 

abnormality.  

 

 B. Venous reconstruction 

 

There were two venous reconstruction methods performed in our center. One 

is MHV reconstruction using cryopreserved allogenic graft vessel and another is 

to use autologous MHV. To use cryopreserved allogenic iliac vessels from the 

tissue bank, the liver graft was flushed with 1 liter of 

Histidine-Tryptophan-Tetoglutarate (HTK) solution through the right portal vein 

in the bench procedures. The individual diameters of the MHV tributaries and 

their distances from the cranial portion of the liver, i.e., the site of anastomosis 

of the MHV with the vena cava, were then measured. Irrespective of the extent 

of the congested area of the liver, reconstruction of the MHV tributaries was 

performed in cases in which the individual diameters of the tributaries were 

greater than 5 mm. Anastomoses of the cryopreserved allogenic vessels and 

hepatic veins were performed on the back table with 5-0 prolene suture 

continuously. 

To use autologous MHV of the recipient, the trunk of the MHV and left 
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hepatic vein was separated from the right hepatic vein, which was separately 

clamped during the harvesting of the recipient’s hepatic vein. As in the normal 

hepatectomy procedure, the hepatic artery, portal vein, and right hepatic vein 

were clamped and divided. An isolated vascular clamp was applied to the trunk 

of the MHV and LHV, and the longitudinal liver parenchymal dissection was 

then performed from the root of the MHV using electrocautery and the clamp 

fracture technique. The MHV and LHV were mobilized from their roots to the 

caudal portion of the liver over the maximum possible length. When the length 

of the veins and tributaries obtained was optimal for anastomosis, the recipient’s 

liver was divided and extirpated. The MHV tributaries of the graft were 

anastomosed with the recipient’s prepared native MHV or LHV with an 

end-to-end or end-to-side pattern, and the adequacy of the hepatic venous 

drainage was then confirmed by intraoperative Doppler ultrasonography 

 

 C. Volumetry and clinical data  

 

The vascular flow of the graft liver was evaluated daily by Doppler 

ultrasonography until postoperative day (POD) 3. A CT scan with angiography 

was performed on POD 1 week, 1 month and 3 months, and the graft liver 

volume was simultaneously measured using a volumetry program. The venous 

congestion of the anterior sector corresponding to venous reconstruction was 

evaluated separately.  
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Computed tomographic (CT) images were reconstructed by 3-dimensional 

images and used as a resource of calculation of the liver volume profile. The 

measured volume (ml) of the graft was converted as weight (mg) using a 1:1 

ratio. Each segment, segment V (S5) and segment VIII (S8) was defined as of 

the Couinaud classification, which divides the right lobe of liver into an anterior 

sector and a posterior sector by the right hepatic vein. S5 and S8 was separated 

by first branch of the right portal vein of the hilar plate in 3-dimensional image 

(Fig. 1). We calculated the volume of each segment of the graft anterior sector at 

 

Fig. 1. Division of anterior sector into S5 and S8. White arrow indicates the first 

branch of the right portal vein in 3-dimensional image. The anterior sector of the 

liver was divided into S5 and S8 by the portal vein in hilar plate (arrow head and 

dotted line) correlated with 3-dimensional image. 
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1 week, 1 month and 3 months after transplantation. 

Also all patients’ serum total bilirubin and transaminases were reviewed as 

clinical parameters at post-transplant 1 week, 1 month and 3 months 

retrospectively.  

 

 D. Statistics 

 

Continuous variables are presented as mean ± standard deviation, or 

medians with ranges, and analyzed by two-tailed Student’s t-test or ANOVA test. 

Categorical variables are presented as proportions and analyzed by χ². P-value 

< 0.05 was considered statistically significant. 

 

III. RESULTS 

 

Among the 63 adult LDLT with right lobe, there were 52 male patients and 11 

female patients. As for relation, related donors were dominant as 44:19. 

Underlying disease of the liver consisted of 23 B-viral cirrhosis, 28 

hepatocellular carcinoma, 4 alcoholic cirrhosis, 2 metabolic disease, 2 primary 

biliary cirrhosis, and 3 hepatitis of other types. MHV reconstruction was 

performed in 47 cases (Group R; 74.6%) and extended right lobe liver 

transplantation in 13 cases (Group EL; 20.6%). Venous reconstruction was not 
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done in 3 cases (Group NR; 4.8%). In group R, the S5 hepatic vein (V5) was 

reconstructed in 18 cases (28.6%), S8 hepatic vein (V8) in 1 case (1.6%) and 

both (V5 and V8) in 28 cases (44.4%). The recipient’s demographic 

characteristics of the three groups were similar with respect to age, gender and 

body mass index (BMI). But in respect of the donor, there were significant 

differences in age, gender, weight and BMI. Group EL had a smaller GRWR 

than the other groups. The mean graft weight of each group was not significantly 

different (Table 1). 

Table 1. Demographic characteristics 

 
Characteristics 

Group R 
MHV 
reconstruction 
(N=47) 

Group EL 
Extended right  
lobe graft 
 (N=13) 

Group NR 
No reconstruction  
 
(N=3) 

 
p-value 

Recipient     

Age (year) 51.62 ± 7.71 48.92 ± 5.49 45.00 ± 19.47 0.258 

Sex (M:F) 37:10 12:1 3:0 0.562 

Weight (kg) 63.81 ± 8.03 67.31 ± 5.51 54.33 ± 17.21 0.046 

BMI (kg/m2) 23.10 ± 2.22 23.60 ± 2.05 21.79 ± 3.43 0.444 

Donor     

 Age (year) 29.79 ± 9.09 39.15 ± 12.57 35.00 ± 9.85 0.013 

 Sex (M:F) 35:12 3:10 2:1 0.002 

 Weight (kg) 65.96 ± 8.53 54.62 ± 5.91 58.67 ± 1.16 < 
0.0001 

BMI (kg/m2) 22.45 ± 2.40 20.69 ± 1.55 21.74 ± 1.04 0.048 

GRWR (%) 1.29 ± 0.28 1.06 ± 0.13 1.57 ± 0.62 0.007 

Graft weight (g) 775.43 ± 158.49 668.38 ± 66.46 748.67 ± 105.10 0.066 

MHV, middle hepatic vein; BMI, body mass index; GRWR, graft to recipient weight 

ratio.  

Values are mean ± standard deviation. 
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The mean calculated graft volume by volumetry was 786.90 ± 134.20 ml 

and the actual graft weight measured in operating room was 746.11 ± 140.78 g. 

Calculated liver volumes significantly correlated with actual graft weights 

(r=0.786, P<0.0001) (Fig. 2).  

 

Fig. 2. Correlation of measured graft weights and estimated graft volumes. 
Calculated liver volumes by volumetry significantly correlated with the actual 
graft weights measured in operating room (r=0.786, P<0.0001) 

 

Within 1 week after transplantation, anterior sector congestion was detected in 

22 cases (46.8%), 2 cases (15.4%) and 2 cases (15.4%) in group R, group EL 

and group NR respectively. There were no significant differences in the 

incidence of anterior sector congestion (Table 2). Table 3 shows the congestion 

of the each section of the anterior sector with respect to the reconstruction of the 

each tributaries of MHV.  
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Table 2. Incidence of the anterior sector congestion in each group. 

Characteristics 
 

Group R 
(N=47) 

Group EL 
 (N=13) 

Group NR 
(N=3) 

p-value 
 

Congestion, N(%) 22 (46.8%) 2 (15.4%) 2 (66.7%) 0.063 

None 

   S5 only 

   S8 only 

   S5,8 both 

25 (53.2%) 

2 (4.3%) 

12 (25.5%) 

8 (17.0%) 

11 (84.6%) 

0 (0%) 

1 (7.7%) 

1 (7.7%) 

1 (33.3%) 

0 (0%) 

2 (66.7%) 

0 (0%) 

0.257 

There were no significant differences in the incidence of anterior sector 
congestion in each group 

Table 3. Congestion of the each section of the anterior sector according to the 

reconstructed tributaries of middle hepatic vein. 

 Group R Group EL Group NR 

Congestion 

 

V5 

reconstruction 

V8 

reconstruction 

Extended right 

lobe graft 

No 

reconstruction 

None 25 (46.3%) 15 (44.1%) 11 (78.6%) 1 (20.0%) 

S5  9 (16.7%) 7 (20.6%) 1 (7.1%) 2 (40.0%) 

S8  20 (37.0%) 12 (35.3%) 2 (14.3%) 2 (40.0%) 

V5 reconstruction and V8 reconstruction includes V5 and V8 both 
reconstruction. 
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According to the anterior sector congestion, the enrolled 63 cases were 

divided into two groups as the congestion group (N=26, 41.3%) and the 

non-congestion group (N=37, 58.7%). Between two groups, recipient weight, 

recipient BMI, donor weight, donor BMI, GRWR and graft weight were 

significantly different but there was no statistical difference in regard to the 

types of venous reconstruction (Table 4).  

 

Table 4. Comparison with the congestion group and the non-congestion group 

Characteristics 

 

Non-congestion group  

(N=37) 

Congestion group 

(N=26) 

p-value 

 

Recipient    

Age (year) 51.35 ± 6.84 49.88 ± 9.62 0.482 

Sex (M:F) 31:6 21:5 > 0.999 

Weight (kg) 66.81 ± 7.51 60.19 ± 8.12 0.001 

BMI (kg/m2) 23.74 ± 2.05 22.29 ± 2.24 0.010 

Donor    

Age (year) 30.22 ± 10.37 34.46 ±10.34 0.114 

Sex (M:F) 22:15 18:8 0.596 

Weight (kg) 61.19 ± 8.45 66.23 ± 9.37 0.029 

BMI (kg/m2) 21.41 ± 2.09 22.98 ± 2.31 0.007 

GRWR (%) 1.14 ± 0.19 1.41 ± 0.34 0.001 

Graft weight (g) 719.81 ± 121.11 797.96 ± 170.42 0.001 

Reconstruction (N, %) 25 (67.6%) 22 (84.6%) 0.152 

   V5 only 
   V8 only 
   V5,8 both 
   None 
   Extended 

10 (27%) 
0 (0%) 
15 (40.5%) 
1 (2.7%) 
11 (29.7%) 

8 (30.8%) 
1 (3.8%) 
13 (50.0%) 
2 (7.7%) 
2 (7.7%) 

 
 
0.135 

BMI, body mass index; GRWR, graft to recipient weight ratio.  
Values are mean ± standard deviation 
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In the post-transplant period, the total graft volume increased compared with 

the measured graft weight in the operating room. At post-transplant 1 week, the 

volume in group R was larger than other groups (p=0.038). At post-transplant 3 

months, however, graft volumes of group R decreased rather than increase (Fig. 

3). The proportions of the anterior sector to the total graft volume did not change 

in group R and group EL but in group NR (Fig. 4). The total graft volume 

tended to increase for 1 month after transplantation but then decreased at 3 

months in both groups (Fig. 5). The proportion of the anterior sector to total 

graft volume increased in the non-congestion group but compared with 

congestion group, there was no significant difference (Fig. 6). The proportion of 

S8 to the anterior sector decreased in the congestion group, whereas increased in 

the non-congestion group (Fig. 7). 

 

Fig. 3. Total graft volume change between operative day and post-transplant 3 
months.  
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Fig. 4. Proportion of the anterior sector to total graft volume (%). The 
proportion of the anterior sector volume in Group NR increased during 
follow-up but the other groups showed no change. 
  

 

Fig. 5. Total graft volumes of the non-congestion group versus the congestion 
group.  
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Fig. 7. Proportion of S8 volume to anterior sector volume (%). In the 
congestion group, the proportion of S8 decreased whereas increased in the 
non-congestion group. 

 

 

Fig. 6. Proportion of the anterior sector to total graft volume (%). The 
proportion of the anterior sector to total graft volume increased in the 
non-congestion group. 
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Serum total bilirubin, aspartic acid transaminase (AST) and alanine 

transaminase (ALT) were assessed. Group NR showed higher bilirubin levels than 

other groups at the first week after transplantation but there were no significant 

differences between each group (Fig. 8, 9).  

Serum total bilirubin was higher in the non-congestion group than the 

congestion group. But the serum total bilirubin was within normal range after 

post-transplant 1 month in both groups (Fig. 10). AST and ALT showed no 

significant difference in each group.  

 

Fig. 8. The change of serum total bilirubin level after transplantation. Group 

NR showed higher bilirubin levels than other groups at the first week after 

transplantation but there were no significant differences between each group. 
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Fig. 9. The change of serum aspartic acid transaminase (AST) and alanine 
transaminase (ALT) level. There were no significant differences in AST (a) 
and ALT (b) between groups. 
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Fig. 10. The change of serum total bilirubin level in the non-congestion group 
versus the congestion group.  

 

According to the CT image at post-transplant 3months, the congestive area of 

the congestion group completely resolved except in one case, which needed to 

insert a stent into the right hepatic vein because of the intractable massive 

ascites. 

 

IV. DISCUSSION 

 

LDLT with right lobe provides an adequate graft volume to meet the 

metabolic demands of most adult recipients. But “small-for-size syndrome” can 
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appear not only in “small-for-size graft” recipients but also in large-size graft 

recipients.7, 12 It is a well known fact that one of the potential problem with 

LDLT with right lobe is congestion of the anterior sector due to the deprivation 

of MHV tributaries. So, many centers have performed and recommended MHV 

reconstruction by variable methods to overcome this constraint.13-15 But, 

problems of hepatic congestion still remain. Reconstruction of the major anterior 

segment veins draining into the MHV using interposition vascular grafts seemed 

to be the ideal solution; however, reconstruction of V5 and V8 with graft vessels 

requires a longer operating time and a more complex operation. Also, we don’t 

know whether an interposition graft that bridges a low-pressure hepatic venous 

system would be prone to thrombosis or maintain long-term patency.16 Of the 47 

MHV reconstructions performed in this study, 22 cases showed anterior sector 

congestion on the CT at 1 week after transplantation. All but one case had no 

problems resulting from the congestion. This high proportion of congestion in 

group R shows the above mentioned problems.  

Limitations of this study are that we have not yet confirmed the long-term 

patency of the reconstructed MHV. Then, there is the question on how the 

congested grafts went on well without problems. The results of this study 

showed that group NR had a significantly higher GRWR and lower recipient 

weight than the other two groups. Also, the congestion group had a higher 

preoperative GRWR and larger graft weight than the non-congestion group. 

These facts worked as a selection bias in this retrospective study. Inversely 
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thinking, this implies that patients whose GRWR is high may not need MHV 

reconstruction.16 Grafts with high GRWR were less affected by congestion 

because the remnant non-congested areas were suffice to meet the metabolic 

demand of the recipients. Asakuma et al.16 suggested a graft selection algorithm 

based on congestion volume, which had a cutoff GRWR of 1.0%.  

Liver has almost unlimited regeneration power as revealed by rat model.17 

Normal human liver also begins to regenerate within 3 days and has reached its 

original size by 6 months.18, 19 As a point of liver regeneration in this study, liver 

graft showed rapid growth for 1 postoperative week compared with 

post-transplant 1 month and 3 months. Actually, at post-transplant 3 months, 

graft volumes tend to degrade compared with the volume at post-transplant 1 

month especially in the congestion group (Fig. 5). This result was a similar chain 

of reasoning in previous study.20-22 There were some differences in peak growth 

period, however. Kyoto group showed an acceleration of volume restoration 2 

weeks after left lobectomy and continued to regenerate thereafter without a 

decline in volume by a reduction in engorgement or edema.20 Krawczyk et al.21 

showed that the remnant liver volume 7 days after harvesting left lobe increased 

significantly to 128 % and then (1 month after hepatectomy) decreased to 

120.5 %.21 Kwon et al.22 showed that remained liver of donor after right 

hepatectomy restored its volume by short-term regeneration of 144.6 % at POD 

#7 and 191.4 % at POD #30. The diminution in liver volume may be partially 

due to the resorption of tissue edema and atrophy of congested area.21 In this 
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study, the congestion group showed more likely to decrease than the 

non-congestion group in 3 months after transplantation. This result suggests that 

the atrophy of congested area affect the total liver volume. 

In the other hand, intrahepatic revascularization of the liver was supposed to 

affect liver regeneration.11 For three months after LDLT, the congested area of 

the anterior sectors resolved completely on CT images in this study. This might 

be due to intrahepatic collateral venous development or compensatory 

hypertrophy of the posterior sector of the graft. Although not statistically 

significant, we observed the proportion of the anterior sector to total graft 

volume decreased in the congestion group whereas it increased in the 

non-congestion group (Fig. 7). This suggests that hypertrophy of the posterior 

sector of the congested graft occurred. But this cannot explain how the venous 

congestion resolved. Intrahepatic collateralization is thought to be a vehicle by 

which the right middle hepatic vein branch drains to the right hepatic vein.9, 11, 23 

This study showed the proportion of S8 to anterior sector decreased 

post-transplant period. According to Kaneko et al.11, functional venous 

anastomoses develop between either V5 and V8 in the right hepatic lobes of the 

recipients. However, functional venous anastomoses developed earlier in V8 

than in V5. Whereas the non-congestion group had no significant change of the 

proportion of S8, the congestion group showed S8 dominancy earlier 

post-transplant period. Our results showing the decrease of the proportion of S8 

support the theory of collateralization indirectly.  
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V. CONCLUSION 

 

There are so many factors affecting graft regeneration. Venous congestion is 

an important factor of the graft regeneration in LDLT. The development of graft 

congestion after LDLT appears to depend on the relative influence of graft size, 

portal vein inflow, and hepatic vein outflow.24 Determining which graft will 

benefit from MHV reconstruction is controversial. If a small graft is suitable for 

the patient and the patient’s GRWR is sufficient, MHV reconstruction may be an 

unnecessary procedure in LDLT.  
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< ABSTRACT(IN KOREAN)> 

간우엽을간우엽을간우엽을간우엽을 이용한이용한이용한이용한 생체생체생체생체 부분간이식에서부분간이식에서부분간이식에서부분간이식에서  

전구역의전구역의전구역의전구역의 정맥정맥정맥정맥 재건이재건이재건이재건이 이식간이식간이식간이식간 재생에재생에재생에재생에 미치는미치는미치는미치는 영향영향영향영향 
 

< 지도교수: 김 명 수 > 

연세대학교 대학원 의학과 
 

주  동  진 
 

생체간을 이용한 부분간이식의 경우 수여자의 대사요구량을 
충족하기에 충분한 이식편의 용적을 얻기 위하여 간우엽 절제술을 
선호하나, 공여자의 안전을 위하여 중간간정맥을 공여자 측에 남기고 
간 절제를 시행하게 된다. 이 때, 이식간의 울혈을 막기 위해 
중간정맥 재건술을 시행할 수 있다. 본 연구는 중간정맥 재건과 
간재생의 상관관계를 알아보고 이식간 정맥울혈이 간재생에 미치는 
영향을 알아보았다. 2005년 9월부터 2008년 4월 까지 연세대학교 
의과대학 외과학교실에서 67예의 성인 생체간이식이 시행되었으며 이 
중 6개월 이상의 추적관찰이 가능한 63예를 대상으로 하였다. 컴퓨터 
단층촬영 영상을 3차원으로 재구성하여 간용적을 측정하는데 
활용하였다. 간우엽을 이용한 63예의 성인 생체간이식 가운데 
47예(74.6%)에서 중간정맥 재건술이 시행되었고, 13예(20.6%)는 
공여자에게서 확장우간엽절제술에 의한 이식편을 수여 받았다. 3예는 
간정맥 재건술이 시행되지 않았다. 컴퓨터영상을 이용해 측정한 
간용적은 실제 수술실에서 적출한 이식편의 무게와 유의한 
상관관계를 나타냈다(r=0.786, p<0.0001). 중간정맥 재건술을 시행한 
47예 중 22예에서 이식후 1주일에 시행한 컴퓨터단층촬영상 간전구역 
울혈이 발견되었다. 정맥울혈이 발생한 군과 그렇지 않은 군 간의 
임상적으로 유의한 통계학적 차이를 보이지 않았다. 그러나 울혈이 
발생한 군에서 간전구역의 재생이 고르게 진행되는 것이 아니라 8번 
구획의 재생이 우선적으로 발생한 후 5번 구획의 재생이 나중에 
발생하였다. 3개월 후 정맥울혈을 보였던 이식편의 울혈은 1예를 
제외하고 모두 해소되었다. 이상의 결과로 미루어볼 때 수여자 체중에 
대한 이식간 중량비율(GRWR)이 충분한 환자에서는 중간간정맥 
재건술이 반드시 필요한 것은 아닌 것으로 사료된다. 
------------------------------------------------------------------------------------------------------- 
핵심되는 말 : 생체간이식, 중간간정맥 재건술, 울혈, 간용적 
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