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Abstract

Background and Aim Complications associated with live
liver donor surgery should be minimized. There is little
information on the impact of team experience and learning
on the surgical outcome. The aim of this study was to
clarify the impact of team experience in a single center on
the outcome of live donor hepatectomy.

Methods Graft livers consisted of 56 right lobes, 40 left
lobes with/without caudate, 36 left lateral section (LLS),
and 11 right posterior section (RPS). Surgeries were divi-
ded according to the time of execution: era I (n = 50), era
II (n = 50) and era 1I (n = 43).

Results No postoperative mortality was recorded. Blood
loss steadily decreased and operation time decreased after
era Il (P < 0.0001). The overall frequency of postoperative
morbidities by the Clavien system was significantly less
for LLS graft [P = 0.009, right lobe (42.9%) vs. LLS
(13.9%)]. Multivariate risk factor analysis showed that
donors in recent years were at low risk of morbidity and
bile leakage (P = 0.025 and 0.010, respectively). There
was less impact for team experience on the outcome in LLS
graft than other types of grafts.

Conclusion Our analysis demonstrated several learning
steps in live liver donor surgery and confirmed their posi-
tive impact on surgical outcome.

Keywords Living donor - Liver transplant -
Hepatectomy - Postoperative morbidity -
Surgical experience
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Abbreviations

BMI Body mass index

DIC-CT Drip-infusion cholangiography computed
tomography

LDLT Living donor liver transplantation

LLD Live liver donor

MHV Middle hepatic vein

MD-CT scan Multi-detector row-computed tomography
scan

POD Postoperative day

PT-INR Prothrombin time - international
normalized ratio

SLV Standard liver volume

Introduction

Since the first pediatric living donor liver transplantation
(LDLT) in 1989 {1, 2], the procedure has been successfully
developed and applied to adult-to-adult LDLT. Organ
shortage due to limited availability of cadaveric donors in
Japan as well as other Asian countries necessitates this
trend, although the risk of donor hepatectomies in living
donors should not be overlooked. In Japan, more than
5,000 living domor liver transplantations have been per-
formed since December 2009 [3].

Donor hepatectomy can usually be well planned with
intensive preoperative work-up including multidetector
computed tomography (MDCT) and drip infusion cholan-
giography-computed tomography (DIC-CT), and the sur-
gical techniques have been standardized [4]. In addition,
the donor must be a healthy individual and liver function
should be normal before the donation. Nevertheless, zero-
mortality of living donor is not achievable because of the
complexity of the treatment. Umeshita et al. {5] reported
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that the living donor morbidity rate was 12.4% and
increased to 19.0% among right lobe living donors.
Hashikura et al. [3] subsequently reported lower donor
morbidities with further experience in Japan. Nevertheless,
one operative mortality has been reported in Japan [6] and
several from other countries [7-9]. The latest morbidity
rate in donor hepatectomy is 8.4% for all living donors and
9.4% for right lobe living donors [3].

While donor hepatectomy is a standardized surgery, it
requires special care for both living donor and resected
allograft. Therefore, donor hepatectomy should be per-
formed by the most skilled and experienced hepatobiliary
surgeons. We started donor hepatectomy in 1998. Since
then, a total of 143 donor hepatectomies had been per-
formed by November 2009 using a uniform policy. This
included, for example, no use of inflow occlusion during
donor hepatectomy, and no use of metallic clips inside the
donor abdomen. There is also a general belief that the
incidence of donor morbidities started to decrease with
accumulated experience. The aim of the present study was
to evaluate the importance of team experience on the
outcome of LDLT by evaluating various operative
parameters, morbidity graded by Clavien Dindo classifi-
cation [10], and improvement with experience.

Patients and Methods

The study protocol was approved by the Human Ethics
Review Committee of Osaka University Graduate School
of Medicine. A signed consent form was obtained from
each donor before surgery.

Donors

We analyzed the results of 143 consecutive LDLT per-
formed between 1998 and November 2009 at Osaka Uni-
versity. The donors comprised 98 males and 45 females,
with a mean age of 38.6 & 11.7 years (+£SD). Further-
more, 94 recipients were adults (>18 years) and 47 recip-
ients were children (<18 years). One adult and one
pediatric recipient each received a second LDLT due to
graft failure. Donor graft was selected based on volumetric
analysis and anatomical feasibility. Consequently, 56 right
lobes, 40 left lobes, 11 right posterior sections, and 36 left
lateral sections were selected and harvested.

Donor Evaluation

Donor evaluation was based on the criteria approved by the
ethics review committee of Osaka University. All living
liver donors were adults of <65 years of age. Donor
candidates with systemic disease such as hypertension,

diabetes mellitus, psychiatric disease, or were using med-
ications for any systemic disease were strictly rejected.
Preoperative evaluation consisted of complete history and
physical examination, and laboratory tests (complete blood
count, blood chemistry, coagulation factors, hepatitis B
virus, hepatitis C virus, and serological profiles for other
infectious diseases). Donors also underwent chest and
abdominal radiography, four-phase MD-CT and DIC-CT
with three-dimensional reconstruction. Liver volumetric
analysis was conducted routinely using the Virtual Place
software version 2.0 (AZE, Tokyo, Japan).

Graft Selection

The graft type was basically determined by the results of the
volumetric study. The requirements for living donation
were (1) an estimated volume of the remnant liver of more
than 35% of donor whole liver volume and (2) an estimated
donor graft liver volume of more than 40% of the recipient’s
standard liver volume (SLV). The anatomy of the donor
liver (artery, portal vein, hepatic vein, and bile duct) was
always taken into consideration when selecting the graft.
Multiple and small arteries or portal veins for reconstruction
are relative contraindication in selecting the graft [11].
The basic rule followed for graft selection in adult-to-adult
LDLT is shown in Fig. 1. We first considered the left lobe
without or with the caudate lobe. If it did not fulfill the criteria
(1) and (2) above, we then selected the right lobe without the
middle hepatic vein. If the right lobe also did not fulfill the
criteria, we then considered the right posterior section after
referring to the findings of various imaging studies.

Donor Surgery

All donor surgery was planned and simulated on the
MDCT and DIC-CT scans prior to surgery. However,
DIC-CT was not performed preoperatively in eight emer-
gency cases with fulminant hepatic failure. In elective
surgery, autologous blood (800 ml) was collected routinely
under standard protocol 2 weeks prior to surgery.

During the study period (1998-2009), donor surgery
was performed in our department by four expert staff
surgeons of equal expertise in hepatic-biliary surgery. Each
surgery was conducted by two surgeons, the primary sur-
geon assisted by another surgeon. In 1998, the donor sur-
gery was conducted by the first primary surgeon assisted by
another surgeon, until the former moved for other duties, at
which time the assistant surgeon became the primary sur-
geon and conducted the surgery with another hepatic-
biliary assistant surgeon. This change of surgeons/roles
continued with time to finally include four surgeons within
the study period. Thus, all surgeons had equal share in
acting as the primary surgeon and assistant surgeon.
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