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Abstract
Background: While early relaparotomy following living donor liver transplantation (LDLT) is an important event and its outcomes are still unclear, the aim of this
retrospective study is to investigate the causes and outcomes of early relaparotomy in recipients of adult living donor liver transplantations.
Materials and methods: Between April 2015 and April 2020 at Medipol University Medical Faculty Hospital Organ Transplantation Department, Istanbul, Turkey, 15
patients (9.3%) who underwent early relaparotomy were studied retrospectively.
Results: Eight patients (53.3%) had a history of upper abdominal surgery in the early laparotomy group. The most common cause of early relaparotomy had
postoperative bleeding in 9 patients (60%). The overall survival rate was 66.7%. Mortality was higher in the group over 60 years old and with a history of upper abdominal
surgery.
Conclusions: The history of upper abdominal surgery appears to be a risk factor for early relaparotomy. Also, previous upper abdominal surgery group and elderly
patients group present with more mortality. We should be very careful in these groups.

Introduction

Material and methods

Living Donor Liver Transplantation (LDLT) was first
reported in 1988 and transplantation with the right hepatic
lobe was reported in 1994. Since that time, LDLT using the
right lobe has become a standard treatment for end-stage liver
disease in adults [1-3].

Patients

LDLT has been especially accepted in countries where the
number of cadaveric donors is low, such as in Turkey.
LDLT is a very invasive procedure and the relaparotomy
rates are higher. Reconstructions are often challenging because
of the small vessels and biliary tracts of the cut graft liver in
living donor liver transplantation [4].
Early relaparotomy after LDLT may have an important
effect on morbidity and mortality [5].
The aim of this retrospective study is to investigate the
causes and outcomes of early relaparotomy in recipients of
adult LDLT.

In this study, only early relaparotomies after adult LDLT
were evaluated. Between April 2015 and April 2020 at Medipol
University Medical Faculty Hospital Organ Transplantation
Department,

Istanbul,

Turkey,

15

patients

(9.3%)

who

underwent early relaparotomy were studied retrospectively.
In these patients were evaluated demographic features(
age, sex, Body Mass Index (BMI)), clinical features(Primary
diseases, Model for End-Stage Liver Disease (MELD) score,
causes of early relaparotomy), and mortality rates.
The technical content of the research protocol was reviewed
and approved by the ethical committee of the Istanbul Medipol
University (Ethical Committee Approved Number: 10840098772.02-E.61900), and the protocols were performed in
accordance with the Declaration of Helsinki.
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Surgical procedure
Each recipient underwent a Mercedes incision. After total
hepatectomy, the donor right lobe was removed from the ice
and placed in the abdomen. The graft and recipient’s right
hepatic veins were anastomosed using 5/0 Prolene stitches. The
recipient’s main portal vein and the graft right portal vein were
anastomosed using 6/0 Prolene stitches. The vascular clamps
were opened to allow reperfusion. The donor and recipient
right hepatic arteries were microscopically anastomosed using
individual 7/0 Prolene sutures. All vascular structures were
normal on intraoperative color Doppler ultrasonography.
Biliary reconstruction was performed using Roux-en-Y
choledochojejunostomy
or
duct-to-duct
choledochocholedochostomy using 6/0 polydioxanone stitches. At the
end of the operation, hemostasis was achieved and Loop No 1
polydioxanone stitches were used for abdominal fascia closure.

Immunosuppressive therapy
For immunosuppressive therapy in all patients:
Calcineurin inhibitors (tacrolimus or cyclosporine) were
used at life-long.
Mycophenolate Mofetil was used in a first-year.
Prednisolone was used in the first six months.

Opportunistic infection prophylaxis
Patients were given the 900 mg/day Valganciclovir for
cytomegalovirus prophylaxis in the first 100 days. Patients
were given 400 mg/day Sulfamethoxazole/trimethoprim
for Pneumocystis Pneumonia prophylaxis in the first three
months. Patients were given 100 mg/day Fluconazole for
candida prophylaxis in the first three months.

Causes of early relaparatomy
Early relaparotomy was defined as laparotomy within 30
days after LDLT in this study. Relaparotomy for postoperative
bleeding was indicated for recipients with hemodynamic
instability in spite of a blood transfusion. Vessel complications
(hepatic arterial thrombosis, portal vein thrombosis) and
biliary complications (biliary leakage) were detected by Doppler
ultrasonography, Computed Tomography, and Magnetic
Rezonas imaging.

Post-transplant follow-up
Patients received control once a week for the first month
after discharge, and once every 15 days for the second month
and monthly for the following months.

Statistical analysis
SPSS 22.0 (SPSS for Windows, 2007, Chicago) was used for
statistical analysis. Continuous variables wich have normal
distribution, were presented as mean ± Standard deviation.
Statistical analysis fort he parametric variables was performed
by the Student’ s T-test. The qualitative variables were given
as percent and the correlation between categorical variables

was investigated by the chi-square test and Fisher’s exact test.
Statistical significance level was defined as P < 0.05.

Results
Right lobe liver transplantation was performed in all
patients. Fifteen patients (9.3%) were done early relaparotomy.
The mean age of patients was 54.2 ± 15.1 years; 8 (53.3 %)
of the patients were male.
The mean BMI of patients was 25.9 ± 4.7 kg/m2 (kilogram
per square meter).
The mean MELD scores of patients was 18.4 ± 7.
The indications for liver transplantation were liver cirrhosis
due to hepatitis B virus infection in six patients (40%), liver
cirrhosis due to hepatitis C virus infection in four patients
(26.6%), cryptogenic liver cirrhosis in three patients (20%),
and alcoholic liver cirrhosis in two patients (13.3%).
The indications for early relaparotomy were postoperative
bleeding in nine patients (60%), biliary leakage in four patients
(26.7%), and vascular complications in two patients (13.3%).
In the postoperative bleeding group there were four patients
in Vena Cava (44.4%), two patients from portal vein (22.2%),
and three patients in the omental area (33.4%).
In the biliary leakage group, all biliary leakages were caused
by biliary anastomosis.
In the vascular complication group, early relaparotomy
for hepatic artery thrombosis was performed in one patient
(50%), and early relaparotomy for portal vein thrombosis was
performed in one patient (50%).
Table 1 shows the demographic and clinical findings.
Eight patients (53.3%) had a history of upper abdominal
surgery in the early laparotomy group.

Table 1: Demographic and clinical findings.
Early Relaparatomy
(n = 15)
Age (years)

54.2 ± 15.1

Male/female (n/%)

8 (53.3%)/7 (46.7%)

Body mass index kilogram per
square meter (kg/m2)

25.9 ± 4.7

Model for end-stage liver
disease
(MELD ) score (mean /SD)

18.4 ± 7

Primary diseases (n/%)

Causes of early relaparotomy
(n/%)

•
•
•
•
•
•
•

Liver cirrhosis-hepatitis B 6 (40%)
Liver cirrhosis-hepatitis C 4 (26.6%)
Cryptogenic cirrhosis 3 (20%)
Alcoholic cirrhosis 2 (13.3%)
Postoperative Bleeding 9 (60%)
Biliary Leakage 4 (26.7%)
Vascular Complications 2 ( 13.3%)

Mortality (n/%)

5 (33.3%)

Follow-Up Period(Month )

22.4±21.6
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The mean follow-up time was 22.4±21.6 (1–60) months.
The mean overall survival rate was 66.7%. Mortality was
higher in the group over 60 years old and with a history of
upper abdominal surgery.
Table 2 shows the comparison of mortal group and
nonmortal groups.
Figure 1 shows the effect of age on cumulative overall
survival.
Figure 2 shows the effect of the history of upper abdominal
surgery on cumulative overall survival.

Discussion
Complications after LDLT are extremely important for
graft and patient survival. Early relaparotomy performed on
recipient patients is a serious condition. New anastomoses may
be damaged during relaparotomy, therefore, graft and patient
loss may occur. In lıterature, relaparotomy rates after LDLT
were reported to range from 9.2% to 34% [6-8]. In the current

Figure 2: Effect of The History of Upper Abdominal Surgery on Cumulative Overall
Survival.

study, 15 adult patients (9.3%) were detected who underwent
early relaparotomy after LDLT.
Table 2: Comparison of mortal group and nonmortal group.

History of upper abdominal surgery, prolonged operative

Mortal Group
(n/%)
5/33.3%

Nonmortal
Group
(n/%)
10/66.7%

p value

Age (year)
(<60/ ≥60)

-/5 (100%)

8(80%)/2(20%)

0.007

Sex (Male/ Female)
(n/%)

3(60%)/2(40%)

5(50%)/5(50%)

0.573

Model for end-stage liver disease
(MELD ) score
(<20/ ≥20)

4(80%)/1(20%)

5(50%)/5(50%)

0.580

complications, and intra abdominal infections [8-10].

Body mass index kilogram per
square meter (kg/m2)
(<30/ ≥30)

3(60%)/2(40%)

8(80%)/2(20%)

0.560

LDLT, were reported to range from 40% to 50%, in the literature

History of Upper Abdominal Surgery
(+/-) (n/%)

5(100%)/-

time, and surgical site infection were independent risk factors
for early relaparotomy in the literature [9,10]. In our study,
eight patients (53.3%) had a history of upper abdominal
surgery in the early laparotomy group.
Indications
postoperative

for

early

bleeding,

relaparotomy
vessel

are

generally

complications,

biliary

Relaparotomy rates related to postoperative bleeding after
[6-8]. Postoperative bleeding may be caused by prolonged
3(30%)/7(70%)

0.026

coagulopathy and surgical technique. Also, other factors in
the literature were; the high MELD score, intraoperative
high blood loss, and intraoperative high blood transfusions
[9-14]. The only risk factor in our study was the surgical
technique. Other factors were not independent risk factors
for early relaparotomy. In the current study, postoperative
bleeding associated with relaparotomy rates were 60%. In the
postoperative bleeding group there were four patients in Vena
Cava (44.4%), two patients from portal vein (22.2%), and three
patients in the omental area (33.4%).
Relaparotomy rate related to biliary leakage after LDLT was
reported to range from 20% to 40%, in the literature [8,15].
In the current study, biliary leakage was 26.7%. All biliary
leakages were caused by biliary anastomosis.
Relaparotomy rates related to vessel complications after
LDLTs were reported to range from 19.2% to 27.3%, in the
literature [6-8,16]. In our study, vascular complications were
13.3%. Early relaparotomy for hepatic artery thrombosis was
performed in one patient (50%), and early relaparotomy for

Figure 1: Effect of Age on Cumulative Overall Survival.

portal vein thrombosis was performed in one patient (50%).
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Survival rates were low in groups that underwent early
relaparotomy in all studies in the literatüre. The survival rates
of those cases were 61.5% and 67.3% [6-8].
In our study, the mean follow-up time was 22.4±21.6 (1–
60) months and the overall survival rate was 66.7%. Mortality
was higher in the group over 60 years old and with a history
of upper abdominal surgery. All of the patients died of sepsis.
Our study has several limitations. First, this study was
retrospective and secondly, the number of cases were small.

Conclusion
Despite the limitations described in the discussion, the
history of upper abdominal surgery appears to be a risk factor
for early relaparotomy. Also, previous upper abdominal surgery
group and elderly patients group present more mortality, and
we should be very careful especially in these groups. Gentle
dissection and good hemostasis are essential in these groups.
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