Rama Med J 2016: 39: 217-224 217 \.JJ

Original Articles/Tuwustiuauu

Outcome of Living Donor Hepatectomy for
Pediatric Liver Transplantation:
Report of 100 Cases at Ramathibodi Hospital

Nuttapon Arpornsujaritkun’', Surasak Leelaudomlipi’, Abhasnee Sobhonslidsuk®, Somkit
Mingphruedhi®, Sutipong Jongjirasiri‘, Pongpop Intraprasong®, Panuwat Lertsithichai®, Bundit
Sakulchairungreung', Goragoch Gesprasert', Veeravorn Ariyakachorn™®, Suthus Sriphojanart’

"Vascular and transplant Unit, ® Hepato-Pancreato-Biliary Surgery Unit, * Breast and Endocrine Unit, Department of Surgery,

? Division of Gastroenterology and Hepatology, Department of Medicine, ° Department of Radiology.
Faculty of Medicine Ramathibodi Hospital, Mahidol University, °Bamrungrad International Hospital, Bangkok, Thailand

Abstract

Background: Liver transplantation (LT) is the standard treatment for end-stage liver disease, early-stage
hepatocellular carcinoma and acute liver failure in adults and children. The shortage of donor organ is a
barrier of decease donor LT, resulting in a high waiting-list mortality. Living donor liver transplantation

(LDLT) has been performed in Thailand for 15 years to solve this problem.
Objective: We evaluated the clinical outcomes after living donor hepatectomy.

Methods: A retrospective study of living donor who underwent LDLT between 2001 and 2015 was

performed. Clavien scoring system was used to grade the severity of complications.

Result: One hundred living donors donated their parts of the livers, left lateral segment or left lobe, to
their children. The operation was performed by one operative team. Complications did not occur in 91
donors. The common complications were wound problems (6%), bile leakage (2%) and bile duct injury

(1%).Two donors required hospital readmission. Donor mortality is zero in 100 cases.

Conclusions: Living donor hepatectomy for pediatric recipients was associated with a low complication

rate in an experience team. Good operative planning may decrease the complication rate.
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Introduction

The most common cause for pediatric liver
transplant from worldwide reports is biliary atresia.
Incidence of biliary atresia in Thailand is about 1 per
5,000-15,000 birth which is similar to worldwide
reports”®. The calculated annual incidence rate of
biliary atresia in Thailand was about 50-150 cases
per year. Pediatric patients who need liver transplant
must be shared on a waiting list with adult liver
patients. Few numbers of donations and quality of
donors are the major problems, Pediatric patients need
partial liver graft, therefore a good quality of deceased
donor is required. Therefore, pediatric liver patients
have a small chance for deceased donor LT, espe-
cially in pediatric patients with acute liver failure who
had very little chance to undergo emergency deceased
donor LT.

In similar to the other Asian countries, Thailand
suffers from an organ shortage problem. Living do-
nor liver transplantation (LDLT) becomes an option®®.
Donor risks which depend on the graft type. Right
lobe liver graft has highest risk of morbidity and
mortality and left lateral graft has a low risk®”. Be-
cause of the organ shortage in Thailand and a low
risk complication of living donor LT from adult to

7-11

pediatric with good outcome”"", pediatric LDLT pro-
gram is needed to solve this problem. The first LDLT
in Thailand was initiated at Ramathiodi Hospital in
2001. Since then, the pediatric LDLT program has
been continuing in our institute. We followed the rules
of Thai Red Cross and Thai Medical Council, poten-
tial living donors are their parent, spouse and rela-
tives. Donor safety should be considered as a pri-
ority. Therefore, we carried out a retrospective review

of the outcome of the first 100 living donors in our

institute to identify donor safety and complications.
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Patients and methods
From January 2001 to December 2015, 100
LDLT were performed in Ramathibodi Hospital,
Mahidol University. All of these were operated from
adult to pediatric patients. Medical records of all

living donors were reviewed.

Definition and data collection
Data collection was based on the Clavien grad-
ing system"?. Intraoperative hypotension, was defined

as systolic blood pressure < 100 mmHg.

Clavien grading chart

Clavien System for Classification of Negative
Outcomes in General Surgery and Solid Organ Trans-
plantation®

Grade 1: Any alteration from the ideal post-
operative course, with complete recovery or which
can be easily controlled and which fulfills the
following general characteristics:

(a) Not life threatening;

(b) not requiring use of drugs other than
immunosuppressants; analgesics; antipyretics; anti-
inflammatory agents; antiemetics; drugs required for
urinary retention or lower urinary tract infection, arte-
rial hypertension, hyperlipidemia, or transient hyper-
glycemia;

(c) requiring only therapeutic procedures that
can be performed at the bedside;

(d) postoperative bleeding requiring >3 units of
blood transfusion; and

(e) never associated with a prolongation of
intensive care unit stay or total hospital stay to more
than twice the median stay for the procedure in the
population of the study.

Grade 2: Any complication that is potentially

life threatening or results in intensive care unit stay
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>5 days, hospital stay >4 weeks for the recipient, but
which does not result in residual disability or persis-
tent disease

Grade 3: Any complication with residual or last-
ing functional disability or development of malignant
disease

Grade 4: Complications that lead to retransplan-

tation (grade 4a) or death (grade 4b)

Table 1 Donor characteristics

Results

Donor characteristic

One hundred donors, aged 17-54 years, enrolled.
The characteristic of donors was shown in Table 1.
Most liver donors were female. Living liver donors
usually had BMI within 35 kg/m>. However, two liver
donors with BMI more than 30 kg/m’ underwent liver
biopsy before surgery. Ninety-four percent of donors

were the recipients’ parents.

Parameter N (%) Mean (SD)

Age (year) 29.55 (6.81)
Sex

Female 62 (62)

Male 38 (38)
Height (cm) 100 160.98 (8.08)
Weight (kg) 100 58.14 (10.51)
Body mass index (kg/m°) 100 22.69 (3.73)

<20 23 (23)

<20 to <25 57 (57)

<25 to <30 17 (17)

>30 3 (3)
Biologically related to recipient

Parent 94 (9)

Sibling 6 (6)
Alkaline phosphatase (U/L)

<58 16 (17.4

>58 to <69 3 (141

>69 to <86 2 (348

>86 31 (337
Bilirubin (mg/dL)

<05 43 (46.2)

>0.5 to <0.7 23 (24.7)

>0.7 to <0.9 16 (17.2)

>0.9 11 (11.8)
Blood group

A 9 (9

B 24 (24)

O 64 (64)

AB 3 (3)
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Types of liver graft for pediatric recipients

All living donor hepatectomy was performed
using two graft types, left lateral segment or left lobe
(Table 2). The most common graft type is left lateral
segment (93%). Liver volume ranged from 100 to 740

grams with the mean weight of 249.75 (85.27) grams.

Donor hospitalization

Length of hospital stay for the surgery was
shown in table 3. The mean duration of hospital stay
was 7.8 (4.8) days. The maximum hospital stay was
32 days after surgery due to bile leakage, which re-
quired surgical intervention. Two cases were readmit-

ted duet to unrecognized common bile duct injury.

Operation in donor
One hundred donors were operated by one
transplant team (Table 4). 71 percent of donor hepa-

tectomy did not require blood transfusion. Five case

Table 2 Graft characteristics

Parameter N (%)

Liver weight (g)

<200 25 (30.9%)

200-250 29 (35.8%)

251-300 14 (17.3%)

>300 13 (16%)
Liver graft type

Left lateral 93 (93%)

Left lobe 7 (7%)

Table 3 Length of hospital stay of the donors

Length of hospital stay (day) No. (%)
<2 to <6 49 (49)
<6 to <7 19 (9)
<7 to <8 5 (5)

>8 27 (7)
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(5%) needed blood transfusion of more than 3 units.
Mean blood transfusion was 0.6 (1.2) units. Fifteen
cases (15%) had intraoperative hypotension (systolic
BP<100 mmHg) The mean operative time was 403.9
(+77.8) minutes. The mean blood loss was 872.2 (648.0)

mL.

Donor morbidity and mortality

Clavien grading system defined types and se-
verity of surgical complications as shown in table 5.
The majority of donor complications were wound
infection and wound dehiscence, which was defined
as clavien grade 1. Two cases with bile duct leakage
that could be controlled by endoscopic therapy. Se-
rious complication defined as clavein grade 3 or higher
was not found in this study. The mortality was not

seen in our 100 donor hepatectomy.

Discussion
Our report is a retrospective study conducted
in a single center. It shows that partial hepatectomy

from adult for pediatric recipients can be performed

Table 4 Intraoperative and postoperative data of the donor

Parameter N (%)

Units of transfused blood

0 71 (71%)

1-2 24 (24%)

>3 5 (5%)
Blood loss (mL)

150 to <450 23 (23.2%)

>450 to <750 30 (30.3%)

>750 to <1,050 22 (22.2%)

>1050 to 3,500 24 (24.2%)
Operative time (min)

<165 to <358 29 (29%)

>358 to <424 39 (39%)

>424 32 (32%)




Vol. 39 No. 4 October-December 2016

221 \.JJ

Table 5 Type and severity of complication based on clavien grading

Complication No. (%)s Grade 1 Grade 2 Grade 3 Grade 4
Wound dehiscence/wound infection 6 (6) - - - -
Bile duct leakage 2 (2) 2 - - -
Bile duct injury 1(1) 1 - - -
Abdominal collection 1(1) 1 - - -

safely. The results may guide the clinicians to modify
current practice to prevent future complications. In
this study, bile duct, wound and other complications
occurred in a similar rate comparing to other cen-

7919 According to the previous reports from five

ters'
Asian centers, the total complication rate was 9.3%
with bile duct complication of 4.7% and wound com-
plication of 4.7%.” In our study, serious complica-
tions such as portal vein thrombosis, liver failure,
pulmonary embolism or death were not seen and
there was no donor mortality. In similar to the study
by Yamaoka et al.™® evaluating the donor safety in
100 cases ofLDLT. The authors concluded that donor
surgery is safe and less complications when the left
lobe or the left lateral segment were used as the liver
graft. Miller et al™ studied one hundred cases of
LDLT from adult to pediatric recipients and found
that donor surgery is safe and can be done with
minimal complications.

Large scale study by Hwang et al'® with 1,000
cases living liver donors found a low complication
rate in left lobe graft surgery and most major donor
complications are avoidable by strict selection of
living donors and graft types, intensive postoperative
surveillance, and timely feedback of surgical tech-
niques.

This study has found bile duct complication in
2 cases, first case diagnosed after discharge of
1 week. Second case diagnosed while admitted. In

both cases, bile leaked from minor duct that was

successfully controlled by endoscopic therapy. In fact,
prevention of bile duct injury can be done by pre-
operative MRCP or intraoperative cholangiography and
both techniques can reduce the incidence of bile
duct injury. Before the operation, we evaluated bile
duct of all donors by using magnetic resonance
cholangiopancreatography (MRCP) but in an emer-
gency liver transplantation we were unable to eva-
luate by MRCP due to insufficient time. We use intra-
operative cholangiography in an emergency case or
inadequate preoperative bile duct evaluation. Taketomi
et al"® has recommended the procedures to prevent
bile duct complications as the following: use a real-
time cholangiography by the C-arm, minimized dis-
section of the hepatic vessels, meticulous closure of
the bile duct, and/or the use of Pringle maneuver
during the parenchymal transection.

This study has shown LDLT for pediatric pa-
tients is safe for donors, and it should be considered
as the option for pediatric LT in the transplant cen-
ters that face the problems of organ shortage. In fact,
LDLT can reduce waiting list mortality, particularly for
the young children who suffer from cirrhosis. Suc-
cessful LDLT program requires experienced multi-dis-
ciplinary team including surgeons, adult hepatologists,
pediatric hepatologists, nurse coordinators, radiolo-
gists, pathologists, anesthesiologists, psychiatrists
and social workers. In our center, we have estab-
lished the living donor evaluation program, including

careful history taking, physical examinations, psycho-
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logical evaluation, screening blood tests, viral stud-
ies, volumetric computerized tomography of liver and
MRCP. Percutaneous liver biopsy, echocardiography
and other investigations are performed if they have
clinical indications. We have had a multi-disciplinary
meeting for operative plan before LDLT in all patients
for successful operations and minimized the compli-
cations.

The limitation of our study is a low number
of donor cases and short-term follow-up. Further
studies with larger number of cases and long-term
follow-up data are required.

In conclusion, living donor hepatectomy for
pediatric recipients is associated with a low compli-
cation rate in an experience team. Although LDLT

has a low complication rate, it still has some risks for
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