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Abstract

Objectives: Both complications and mortality of recipients are
annoying problems after living donor liver transplantation (LDLT).
The aim to analyze early (<6 months) mortality of patients after
adult to adult LDLT (A-ALDLT) in a single center.

Methods: Between April 2003 and February 2013, we performed
167 A-ALDLT in National Liver Institute, Egypt. We retrospectively
analyzed early mortality in recipients.

Results: The overall incidence of early mortality was 34.1%
(n=57), it was classified into in hospital (28.7%) and post-hospital
discharge (5.4%) mortalities. The most frequent causes of in
hospital and post hospital discharge mortalities were SFSS (10/48)
and sepsis (5/9) respectively. On univariate analysis, the following
factors were significant predictors of early mortality (Female gender,
Lt Lobe graft, GRWR<0.8, mean blood transfusion 10.8 + 9.8 units,
(vascular, renal, chest, neurological, bacterial infection and small for
size syndrome (SFSS)) complications. While on multivariate analysis
by Cox regression, mean blood transfusion 10.8 + 9.8 units, vascular
and neurological complications were independent predictors.

Conclusion: Reduction of blood transfusion units, prevention and
management of vascular and neurological complications is required
for better early outcome after A-A LDLT.
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Introduction

After nearly five decades of persistent exertion, liver transplantation
(LT) has become a recognized and definite therapy with a highly
successful outcome for various liver diseases, such as end-stage cirrhosis
of the liver, various metabolic diseases, and hepatic malignancy. The
progress that has been made, resulted from improvements in disease
management, better surgical techniques, advances in critical care, and
better immunosuppressive medication [1].
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To further extend the donor pool, successful adult LDLT were
performed using left lobe graft in 1993[2] and using right lobe graft
in 1996 [3]. These new surgical developments significantly reduced
the mortality rate of adult patients waiting for LT and provided the
alternative source of organs for LT in regions where deceased organ
donation is extremely low or is not available [4].

There are several advantages in using a right lobe graft in adult
LDLT. These consist of the adequate volume of functional liver mass, the
reduction of incidence of SESS, less complexity in reconstruction of liver
artery and biliary tract, and the anatomical positioning of liver graft [5].
However, early mortality after LT still occurs even in the modern era.
Identifying the predictors of early mortality after LT is an important issue
that will allow the aggressive management of such potential events and
help to minimize or even prevent these tragedies [1,6-8].

The risk factors of early mortality after LT are varied and can
be classified into three categories: donor factors( poor-quality grafts,
grafts that are small in size, ABO incompatible grafts ), operative factors
(massive intra-operative blood loss [9] and technical failures) [1,10,11]
and recipient factors (the severity of the recipient’s illness prior to LT,
Childe Pugh classification, pre-LT renal insufficiency, malnutrition,
the MELD [12,13] and recipient post-operative complications Le.
neurological [14] vascular problems [10] and others [15]. The study
aimed to analyze incidence and risk factors of early (<6 months) mortality
of patients after adult to adult LDLT in a single center.

Methods

We performed 200 LDLT between April 2003 and February 2013,
our study included 167 (A-A LDLT) patients after exclusion of the
thirty three pediatric cases. After approval of institutional review
board (IRB), we did this retrospective cohort study that analyzed
early (<6 months) mortality in recipients in the department of
hepato-pancreato-biliary (HPB) surgery, national liver institute (NLI),
university of Menoufiya, Menoufiya, Egypt, in the period from the
beginning of 2013 to October 2015, where patients were observed from
POD 1 until the end of the 6" month post LT or until death of patients
with mean follow up period of 4.23 + 2.48 m, range: (0-6 m). The data
were collected from our records in the LT unit of our institute and written
informed consents were obtained from both donors and recipients
regarding operations and researches. All donors were >19 years old and
the donor work-up included liver function tests(LFTs), liver biopsy,
ultrasound examination, psychological assessment and CT angiography,
along with hepatic volumetric study and vascular reconstructions. The
following data were studied (N.B, the MELD era in our institute started at
2007, so, the following data will be studied in the pre MELD (number=14
patients) and MELD eras (number=153 patients).

Preoperative variables

Donor’s age, gender, body mass index (BMI), blood group
matching, recipients’ age, gender, the primary disease, Child Pugh
and MELD scores and co-morbidity (DM, HTN,...)

Intraoperative variables

Type of graft (Right or Left), duration of the operation per hours,
actual graft weight, actual graft recipient weight ratio, cold and worm
ischemia times per minute, blood transfusion per units.
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The donor operation was performed through a right subcostal
incision extended to the upper midline under general anesthesia.
Intraoperative cholangiography was used to define the biliary anatomy
of donors, the right or left lobes of the liver were mobilized and the
vena cava was dissected. The CUSA device was used to divide the
liver parenchyma without inflow occlusion. The falciform ligament
was reconstructed, the stumps of the divided hepatic and portal
veins were closed by continuous non-absorbable sutures, after graft
harvesting, it was perfused in the back table with Hydroxytryptophan
ketoglutarate (HTK) solution and weighted to determine the actual
GRWR [16].

In the recipient surgery, the native liver was explanted while
carefully preserving the inferior vena cava. After reconstructing
the hepatic and portal veins, the hepatic artery was anastomosed
by the use of a surgical loupe or microscopy. The biliary tract was
reconstructed by a duct-to-duct hepatico-choledochostomy or a
Roux-en-Y hepatico-jejunostomy [17].

Postoperative management

Based on our institutional policy: Immunosuppression and
postoperative anti-HBV protocols: the standard was combination of
3 drugs calcineurin inhibitors (CNIs), steroids and mycophenolate
mofetil (MMF). The initial methylprednisolone dose was 500 mg
intraoperatively with a brief taper of prednisone from 240 to 40 mg/d
over 6 days followed by 5-20 mg/d maintenance treatment, with
complete withdrawal at the end of 3™ month post LDLT. Cyclosporine
(CsA) was used when neurotoxicty or nephrotoxicity developed with
Tacrolimus. When CNIs were contraindicated or their side effects
(Le. neurotoxicity) halted their use, sirolimus (SRL) was given at
an initial dose of 3 mg/m?* and adjusted over time to achieve blood
trough levels of approximately 5-8 ng/mL. The postoperative anti-
HBYV protocols consisted of lamivudine combined with therapy with
a low-dose of intramuscular hepatitis B immune globulin. Hepatitis
B immune globulin was administered to all recipients with HBV
infection during and after the transplantation [18-21].

Patients were given prophylactic therapy (Based on our
institutional policy) in the form of:

Antibiotics: This began 2 days before operation by using 3%
generation cephalosporine ( cefotaxime 1gm/12h, then intraoperative
we began with either Tazobactam (piperacillin + sulbactam) 4.5 g/8h
plus metronidazole 500 mg/8h. Or Imepanem (Tinam) 1 gm/6h plus
metronidazole 500 mg/8h. Then we changed antibiotics according to
culture and sensitivity [19-22].

Anticoagulants: Heparin infusion up to 180-200 units/kg/day
but when thrombocytopenia occurred, heparin was shifted to clexan
20 mg/12h, then at PODS8 dipyridamole was given 150 mg/12h
[23-25].

Antifungal: Fluconazole (Diflucan) 100 mg/24h till pod 7 [26-28].

Antiviral: Acycloviral 200mg/8hs began from POD 8 for 6
months for prophylaxis against CMV infection [29].

Postoperative follow-up (The follow-up of post-transplant
patients was conducted by a team with transplant surgeon and
transplant hepatologist and recipients were followed up at our
outpatient transplant clinic weekly within the first month after
transplantation, and every month afterwards). through the recorded
data we detected:
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Early postoperative complication: was defined as complication
occurring within six months of transplantation (Biliary, vascular,
chest, renal, neurological, infection, small for size syndrome and
etCo.u...... ), Furthermore, we classified complications according to
Clavien-Dindo scoring system [30] (Table 1).

Early mortality (<6 months) that was classified into: i- In
hospital mortality (during 1 hospital stay). ii- Mortality after hospital
discharge until 6 months post LT (N.B. we performed strict hospital
infection control policies after observing high in-hospital sepsis rate
in our early cases, so we studied early mortality causes in the 1% 49
cases( early cases)( before doing strict policies), and in the last 118
cases( late cases)( after doing strict policies).

Statistical analysis: All data were tabulated and processed with
SPSS software (Statistical Product and Service Solutions, version
21, SSPS Inc, Chicago, IL, USA) and Windows XP (Microsoft
Corporation, Redmond, Washington, USA). Qualitative data were
expressed in frequency and percentage and analyzed with the chi-
square or Fisher Exact tests. Quantitative data were expressed as
the mean and standard deviation and were compared with the t-test
or Mann Whitteny test. We compared between patients in the pre
MELD and MELD eras, and between early mortality causes in early
and late cases. Univariate analysis and then multivariate analysis were
done to detect the predictors of early mortality. The Kaplan-Meier
method was applied for survival analysis and compared using log-
rank tests. In all tests, a P value of <0.05 was considered significant.

Results

Characteristics of patients and their donors (including
operative parameters) according to MELD era

In the pre MELD era (n=14), patients were classified as13 (92.9%)
males, and 1 (7.1%) females. Their mean age was 44.9 + 3.9. Their
donors were classified as 8 (57.1%) males and 6(42.9%) females, their
mean age was 26.6 + 7.3. The patients were classified according to
Child-Pugh score into 6(42.9%) class B, and 8(57.1%) class C, and
mean model for end stage liver disease (MELD) score, MELD> 18,
MELD 18-24, and MELD< 24 were 17.1 + 3.9, 8(57.1%), 5(35.7%),
and1(7.1%) respectively. Seven (50%) of them had co morbidities, in
the form of Hypertension and DM. The donor to recipient Bl. Group
matching was classified into identical in 11 (78.6%) and Compatible
in 3(21.4%) of them. The right lobe graft was given to all of them.
The mean actual graft weight and actual graft recipient weight ratio
(GRWR) were 889.3 + 154.6 gm and 1.1 + 0.20 gm respectively.
While the mean cold and warm ischemia times were 160.6 + 96.6 min
and 63.5 + 22.2 min respectively. The mean intra-operative blood
transfusion was 9 + 6.4 units, However the mean operative time and
post-operative hospital stay werel6.2 + 4.2 hours and 31.9 + 21.6 days
respectively, lastly, their early complications and mortalities were
6(42.9%) and 6(42.9%) respectively (Table 2).

On the other hand, In the MELD era (n=153), patients were
classified as 134(87.6%) males, and 19(12.4%) females. Their mean
age was 46.6 + 8.5. Their donors were classified as 106(69.3%) males
and 47(30.7%) females, their mean age was 26.9 + 6.6. The patients
were classified according to Child-Pugh score into 9(5.9%) class A,
44(28.8%) class B, and 100(65.4%) class C, and mean model for end
stage liver disease (MELD) score, MELD> 18, MELD 18-24, and
MELD<24 were 16.03 + 4.3, 102(66.7%), 45(29.4%), and 6(3.9%)
respectively. Fifty four (35.3%) of them had co morbidities, in the
form of Hypertension, DM, cardiac diseases and morbid obesity. The
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Table 1: Clavien classification of surgical complications.

Grades

Definition

Any deviation from the normal postoperative course without the need for pharmacological treatment or surgical, endoscopic, and radiological interventions.
Allowed therapeutic regimens are: drugs as antiemetics, antipyretics, analgetics, diuretics, electrolytes, and physiotherapy. This grade also includes wound
infections opened at the bedside

Requiring pharmacological treatment with drugs other than such allowed for grade | complications; blood transfusions and total parenteral nutrition are
also included

Requiring surgical, endoscopic or radiological intervention
a. Intervention not under general anesthesia
b. Intervention under general anesthesia

Life-threatening complication (including CNS complications) requiring IC/ICU management
a. Single organ dysfunction (including dialysis)

b. Multiorgan dysfunction

\% Death of a patient

CNS: Central Nervous System; IC: Intermediate Care; ICU: Intensive Care Unit.

Table 2: Characteristics of patients and their donors including intra-operative parameters according to MELD era:

Catedo Pre MELD era MELD era P value
gory NO=14 NO=153 vaiu

Donor age(years) (MeanSD) 266+73 26.9+6.6 <0.05

Recipient age(years) (Mean + SD) 449+39 466 +£8.5 <0.05

Donor gender

males 8(57.1%) 106(69.3%) <0.05

females 6 (42.9%) 47(30.7%)

Recipient gender

males 13 (92.9%) 134(87.6%) <0.05

females 1(7.1%) 19(12.4%)

BMI of donor (Mean £ SD) 252+34 <0.05

Child class

A 0(0%) 9(5.9%)

B 6(42.9%) 44(28.8%) <0.05

C 8(57.1%) 100(65.4%)

MELD score (Mean + SD) 17.1+ 3.9 16.03 +4.3 <0.05

MELD

>18 8(57.1%) 102(66.7%) <0.05

18-24 5(35.7%) 45(29.4%) ’

<24 1(7.1%) 6(3.9%)

Co morbidity 7(50%) 54(35.3%) <0.05

BIl. Group

Compatible 3(21.4%) 45(29.4%) <0.05

Identical 11 (78.6%) 108(70.6%)

Graft type

Right lobe 14(100%) 145(94.8%) <0.05

Left lobe 0(0%) 8(5.2%)

Actual graft weight (Mean + SD) 889.3 + 154.6 813.05 +172.7 <0.05

Actual GRWR (Mean * SD) 1.1+0.20 1.03+0.20 <0.05

Cold ischemia time (min) (Mean + SD) 160.6 +96.6 67.1 +37.8 0.000

Warm ischemia time (min) (Mean = SD) 63.5+22.2 51.08 + 15.04 0.05

Intraoperative blood transfusion 9+6.4 69+75 <0.05

Duration of operation (hours) (Mean + SD) 16.2+4.2 12.8+29 0.009

Hospital stay ( postoperative)( days) (Mean + SD) 31.9+21.6 21.9+153 0.1

Immunosuppression regimen

Regimen including FK 13(92.9%) 131(85.6%) <0.05

Regimen including Cyclosporine 2(14.3%) 49(32%) <0.05

Regimen including sirolimus 0(0) 19(12.4%) <0.05

Early complications 6(42.9%) 93(60.8%) 0.1

Early mortality 6(42.9%) 51(33.3%) <0.05

BMI: Body Mass Index, MELD: Model for End stage Liver Disease, GRWR: Graft Recipient Weight Ratio

donor to recipient Bl. Group matching was classified into identical ~ 1.03 + 0.20 gm respectively. While the mean cold and warm ischemia
in 108(70.6%) and Compatible in 45(29.4%) of them. The right lobe = times were 67.1 + 37.8 min and 51.08 + 15.04 min respectively.
graft was given to 145(94.8%) of them, and the left lobe graft was ~ The mean intra-operative blood transfusion was 6.9 + 7.5 units,
given to 8(5.2%) of them. The mean actual graft weight and actual =~ However the mean operative time and post-operative hospital stay
graft recipient weight ratio (GRWR) were 813.05 + 172.7 gm and  were 12.8 £ 2.9 hours and 21.9 + 15.3 days respectively, lastly, their

Volume 5 ¢ Issue 1 + 1000135

e Page 3 0of 10 »



Volume 5 ¢ Issue 1 + 1000135

Citation: Gad EH, Shoreem H, Taha M, Aziz A, Zakaria H, et al. (2016) Early (<6 months) Mortality after Adult to Adult Living Donor Liver Transplantation,
Single Centre Experience: A Retrospective Cohort Study. J Liver: Dis Transplant 5:1.

early complications and mortalities were 93(60.8%) and 51(33.3%)
respectively (Table 2).

Comparison between patients in the pre MELD and MELD
eras:

There was no statistical significant difference between both eras
regarding MELD score, early complications and mortality; however, there
were significant longer cold ischemia, worm ischemia and operative times
in the pre MELD era, and this may be due to the location of the era in our
learning curve of LT with suspected longer times (Table 2).

The primary liver diagnosis

The most frequent primary diagnoses were HCV, HCC and
cryptogenic cirrhosis respectively (Table 3).

Early complications of recipients

Ninety nine (59.3%) of our patients had one or more than one early
complication graded from two to five regarding Clavien’s modified 5-tier
scoring system where early biliary complications were the most frequent
54/167(32.4%) in the form of biliary leak, biliary stricture or leak with
stricture, and according to Clavien grading, grades II, IIT and V involved
10, 33, and 11 of them respectively (Table 4). These biliary complications
were managed as follow:1- for biliary leak the 1 treatment option was
insertion of pigtail for drainage or conservative treatment but if failed;
endoscopic retrograde cholangio pancreatography (ERCP) with stent
or surgical repair were done. 2- For biliary stricture, the 1% treatment
option was ERCP with stent but if failed surgical repair was done
(Figures 1 and 2 and Table 4).

The incidence of vascular complications was 23/167(13.8%) that
was classified into HA problems (HA stenosis, HAT or HA injury),
PV problems (PVT), HV problems (HV stenosis or HVT). As regard
Clavien grading, grades IL, ITI, IV and V involved 5, 7, 1 and 10 of them
respectively (Table 4). The management of vascular complications
included: medical (anticoagulants or thrombolytic therapy), angiography
(dilatation, stenting, coling of GDA or thrombolytic therapy) or surgery
(thrombectomy or reanastomosis) (Figure 3 and 4).

Neurological complications affected 13(7.8%) of patients in
the form of convulsions, neurotoxicity(encephalopathy), cerebral
hemorrhage, psychosis, tremors, peripheral neuropathy and drop foot,
and according to Clavien grading, grades IL,IV, V included 6,6 and 1
of them respectively. They were managed as follow: 1- for convulsion
we used antiepileptic drugs with control of immunosuppression
therapy and metabolic control, 2- Immunosuppressive neurotoxicity:
it was in the form of encephalopathy and treated by shifting the
immunosuppressive drug and anti-coma measures, 3- The patient with
cerebral hemorrhage was managed conservatively but unfortunately
died, 4- The other complications were managed with neurological
supportive treatment (Table 4).

Chest infection, pleural effusion and pneumothorax affected 9%,
0.6% and 1.2% of our patients respectively; they were mainly of grades
IT and V complications and were managed with antibiotics, diuretics
or chest tube (Table 4).

Sixteen (9.6%) of recipients had renal impairment where 14 of
them were grade II, and 2 of them were grade V, they were managed
with renal supportive therapy.

Bacterial infection affected 13.8% of patients and was mainly in
grades Il and V, furthermore, they was treated by antibiotics according
to culture and sensitivity (Table 4).
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SESS (characterized clinically by a combination of prolonged
functional cholestasis, intractable ascites, and delayed functional
recovery of both prothrombin time and encephalopathy) affected
21/167 (12.6%) of our patients and for prevention of this syndrome
we performed splenectomy in some cases with SFSG and performed
multiple HV anastomoseses (MHV, RT inferior V, segment 5 or
segment 8 v) to improve venous drainage. Furthermore, Clavien
grades IT and V involved 11 and 10 of them respectively (Table 4)

The incidence of early mortality in all our patients was 57 (34.1%)
and its most frequent causes were sepsis, postoperative bleeding,
SESS, and MOF respectively. However, we found a higher early
mortality rate in the early 49 cases than the late 118 ones (38.8% vs
32.2%), with a higher sepsis rate in the early than the late cases (10.2%
vs 5.9%). On the other hand, the incidence of in hospital mortality
in all our patients was 28.7% and its most frequent cause was SFSS
(6%), furthermore, a higher in hospital mortality rate (with a trend
towards significant difference) was found in the early than the late
cases (38.8% vs. 24.6%)(p=0.06) with a significant higher sepsis rate
in the early than the late cases (10.2% vs 1.7%)(P =0.01)( N.B. This
shows the effect of strict hospital infection control policies), on the
other hand, the incidence of post hospital discharge mortality was
5.4% and its most frequent cause was sepsis (7.2%) (Table 5).

On univariate analysis, the following factors were significant
predictors of early mortality (Female gender, Lt Lobe graft, and
GRWR < 0.8 and mean intra-operative blood transfusion 10.8 + 9.8
units) (Tables 6 and 7).

On univariate analysis, the following complications (vascular,
renal, chest, neurological, bacterial infection and SFSS) were
predictors of early mortality (Tables 6-8).

On multivariate analysis by Cox regression, mean intra-operative
blood transfusion 10.8 + 9.8 units, vascular and neurological
complications were independent predictors of early mortality
(Table 9).

Discussion

In response to the organ donor shortage, A-ALDLT has emerged
as an effective alternative to deceased donor liver transplantation
(DDLT), and its use has rapidly spread worldwide [31]. However,
early mortality after LT still occurs even in the modern era [1],
furthermore, they represent the majority of the deaths [32].

In this work, we studied the early (6 months) mortality after
A-ALDLT where our early mortality was 34.1%,(This high rate of

Table 3: The primary liver diagnosis.

HCV 91(54.5%)

HCC on top of HCV 55(32.9%)
HCC on top of HBV 2(1.2%)
Cryptogenic cirrhosis 7(4.2%)
HBV 4(2.4%)
BCS 2(1.2%)
PSC 2(1.2%)
PBC 1(0.6%)
Wilson’s disease 1(0.6%)
Autoimmune hepatitis 1(0.6%)
Alcoholic cirrhosis 1(0.6%)

HCV: Hepatitis C virus, HCC: Hepatocellular carcinoma, HBV: Hepatitis B virus,
BCS: Budd Chiari syndrome, PSC: Primary sclerosing cholangitis, PBC: Primary
biliary cirrhosis
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Table 4: early complications in recepients.

e . . . Clavien grade Total
Type of early complications Clavien grade Il Clavien grade lll | Clavien grade IV v NoM67 %
Biliary 54 (32.4%)
1-Bile leak 10 12 0 8 30 (18%)
2-Biliary stricture 0 14 0 2 16 (9.6%)
3-Stricture & bile leak 0 7 0 1 8 (4.8%)
Vascular 23 (13.8%)
1-HA problems 3 4 1 5 13 (7.8%)
2-PV problems 2 1 0 5 8 (4.8%)
3-HV problems 0 2 0 0 2 (1.2%)
Neurological 13 (7.8%)
1-Psychosis 2 0 0 0 2 (1.2%)
2-Convulsions 0 0 2 0 2 (1.2%)
3-Tremors 1 0 0 0 1 (0.6%)
4-Neurotoxicity(encephalopathy) 1 0 4 0 5 (3%)
5- Cerebral hemorrhage 0 0 0 1 1 (0.6%)
6- Peripheral neuropathy 1 0 0 0 1 (0.6%)
7- Drop foot 1 0 0 0 1 (0.6%)
Chest 18 (10.8%)
1-Chest infection 9 0 1 5 15 (9%)
2-Effusion 1 0 0 0 1 (0.6%)
3-Pneumothorax 0 2 0 0 2 (1.2%)
Renal impairment 14 0 0 2 16 (9.6%)
Bacterial infection 10 0 1 12 23 (13.8%)
SFSS 11 0 0 10 21 (12.6%)
Wound
Wound infection 6 0 0 0 6 (3.6%)
Collection 31 (18.6%)
1-Ascites 24 0 0 0 24 (14.4%)
2-Free biliary collection 0 0 0 6 6 (3.6%)
3-Blood 0 0 0 1 1 (0.6%)
Recurrent HCV 4 0 0 0 4 (2.4%)
Acute rejection 10 0 0 0 10 (6%)
Figure (1) (A) Figure (1) (B) Figure (2) (A) Figure (2) (B)
s ol = %
Figure (1)(C) Figure (1) (D)
Figure 1: A- a case with 3 “duct to duct” biliary anastamoses” B- . o . . .
Tube cholangiogram showing a case with anastomotic biliary leak. Figure (2) A- Identification of 2 graft bile ducts in case of biliary
C- Magnetic resonance cholangio pancreatography(MRCP) shows a stricture after LDLTx , B- The same patient underwent biliary enteric
case with anastamotic stricture. D- ERCP shows anastomotic biliary anastamosis on the 2 graft bile ducts. C- Tube cholangiogram after HJ
stricture. with good biliary drainage.

early mortality in our work was due to increased incidence in the early
49 cases than the late 118 ones (38.8% vs 32.2%), with a higher sepsis
rate in the early than the late cases (10.2% vs 5.9%). Furthermore,
the high rate of in-hospital mortality (28.7%) was due to higher rate(
with a trend towards significant difference) in the early than the late

cases (38.8% vs 24.6%) with a significant higher sepsis rate in the early
than the late cases (10.2% vs 1.7%) and this shows the effect of strict
hospital infection control policies). Similarly, the early (1, 4 and 6
months) mortalities were (27%, 26.5% and 28% respectively) in Qian
et al.[33], Sevmis et al.[34] and Xiao et al. [35] studies respectively.
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Figure 3: A patient with HAT and multiple hepatic abscesses managed with stenting of HAT and pigtail and antibiotics for abscesses.
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Figure 4: Kaplan-Meier survival curves (1, 2 and 3)
1: KM 6-month survival curve

2: Neurological complications and 6-month survival (Log rank=0.005)
3: Vascular complications and 6-month survival (Log rank=0.00)

On the other hand, the early (Imonth) mortality was 6%, 14% and
14.6% in Jo et al.[13], Wasilewicz et al.[36] and Bacchella et al.[37]
studies respectively. Furthermore, the 3 months mortality was 18%,
5.9% and 1.4 in Chuan et al.[38], Wagener et al.[39] and Lin et al.[32]

7% and 10.6% in Chok et al.[41], Oberkofler et al.[42], Wai et al.[43]
and Lee et al.[44] studies respectively. In contrast it was higher in our
study as it reached (28.7%).

studies respectively and the 6 months mortality was 13.7% in Xu et
al, 2011(40) study. However, the hospital mortality was 2.1%, 5.6%,

Sepsis (bacterial, viral, or fungal), which is the most frequent
cause of post-transplant mortality, affects about 50% of recipients
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Table 5: Early Mortality in patients.
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Table 7: Recipient and donor factors as predictors of Early Mortality.

Earl L
Category All cases c:;gs c:::s P value Early mortality = No early mortality
Category (Meant Std. (Mean £Std. p-value
Number of patients 167(100%) 49(100%) 118(100%) deviation) deviation)
57(34.1%) | 19(38.8%) 38(32.2%) 0.4
Early mortality(>6months) Recepient age 47387 458+7.9 >0.05
Causes: Sepsis 12(7.2%) 5(10.2%) 7(5.9%) 0.3
Postoperative bleeding 11(6.6%) 1(2%) 10(8.5%) 0.1 Donor Age 259+ 503 27.4+72 >0.05
SFSS MOF 10(6%) 3(6.1%) 7(5.9%) 0.9
Intraoperative bleeding 8(4.8%) 2(4.1%) 6(5.1%) 0.7
PVT 6(3.6%) 3(6.1%) 3(2.5%) 0.2 BMI of Donor 248+34 253+34 >0.05
Early graft dysfunction 5(3%) 3(6.1%) 2(1.7%) 0.1
Renal impairment 3(1.8%) 1(2%) 2(1.7%) 0.8 MELD score 16.5+4.9 15.8+3.8 >0.05
2(1.2%)  1(2%) 1(0.8%) 0.5
48(28.7%) 19(38.8%) 29(24.6%) 0.06 Actual graft w t 776.3 £ 186.3 841.7 £ 160.56 .019
In hospital mortality 10(6%)  3(6.1%)  7(5.9%) 0.9 Actual GRWR 1.002£0.2 1.06 £ 0.1 0.057
Causes: SFSS MOF Sepsis 8(4.8%) 2(4.1%) 6(5.1%) 0.7
Postoperative bleeding Intra- 7(4.2%) 5(10.2%) |2(1.7%) 0.01 Cold ischemia time/
operative bleeding PVT 7(4.2%) 12%)  6(51%) 0.3 minutes 78.02£55.5 73.4£504 >0.05
Early graft dysfunction 6(3.6%) 3(6.1%) 3(2.5%) 0.2 w ischemia time/
Renal impairment 5(3%)  3(6.1%) 2(1.7%) 0.1 o Scnemia fme 50.6 + 13.4 52.9+17.2 >0.05
3(1.8%) 1(2%) 2(1.7%) 0.8
2(1.2%)  1(2%) 1(0.8%) 05 Blood transfusion(units) 10.8+£9.8 5149 0.00
Post hospital discharge
) 49 7.69 .
mortality 9(5.4%) 0(0) o(7.6%)  0.05 Operative time/ h 13.8+3.6 12.6+2.8 >0.05
Causes: Sepsis o o
Postoperative bleeding( i(g f‘;Z/ 8(3) i(gi"f) 8;
cerebral, latrogenic, GIT) (2:4%) ©) (34%) ’ Table 8: Complications as predictors of early mortality.
SFSS: Small for size syndrome, MOF: Multi-orga n failure, PVT: Portal vein Category Early moztality p-value
thrombosis , Number (% )
GIT: Gastrointestina | tract. Number of patients 57/ 167 (34.1%)
Complications
Table 6: Recipient and donor factors as predictors of early mortality: Yes 47/99(47.5%) -000
Early mortality No 10/68(14.7%
Category Number (% ) p-value ( )
Number of patients 57/ 167 (34.1%) Biliary complications
Recipient gender Yes 14/54(25.9%) >0.05
males 45/147(30.6%) 009 No 43/113(38.1%)
females 12/20(60%) :
Donor gender Vascular complications
males 40/114(35.1%) >0.05 Yes 18/23(78.3%) 0.000
females 17/53(32.1%) No 39/144 (27.1%)
Co-morbidity -
o Wound complications
L‘ZS 1?;?(1)6(2&27/‘3,/) ) > 005 Yes 3/6(50%) >0.05
R No 54/161(33.5%)
Child class
A 1/9(11-1%) >0.05 Chest complications
B 17/50(34%) Y 17/18(94.4% 0.000
c 39/108(36.1%) s (94.4%) :
: No 40/149(26.8%)
MELD
>18 34/1 10(3?'9%) >0.05 Neurological complications
18-24 20/50(40%) Yes 9/13 (69.2%) 005
<24 3/7(42.9%) No 48/154 (31.2%) :
Portal HTN
Yes 55/160 (34.4%) >005 Renal impairment
No 2/7 (28.6%) Yes 16/16 (100%) 0.000
Bl. Group No 41/151(27.92
Compatible 19/48 (39.6%) >0.05
Identical 38/119(31.9%) Recurrent HCV
Graft type Yes 0/4 (0) >0.05
Right lobe 50/159 (31.4%) .001 No 57/163 (35%)
Left lobe 7/8 (87.5%)
Actual GRWR > 0.8 Bacterial infection
Yes 44/148 (29.7%) Yes 18/23(78.3%) 0.000
No 13/19 (68.4%) .001 No 39/144(27.1%)
Immunosuppression regimen Small for si d
Regimen including FK 47/144 (32.6%) >0.05 Yma or size syndrome 15/21(71.4% 0.000
Regimen including Cyclosporine | 14/51(27.5%) >0.05 yes o 4£3 I 8‘;/) :
Regimen including sirolomus 0/19 >0.05 ° (28.8%)
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Table 9: Multivar iate analysis of predictors of early mortality (Cox regression):

95% C.I. for EXP(B)

Pvalue Exp(B) Lower Upper

Female gender 0.52 1.3 0.56 3.1

Lt lobe graft 0.24 0.27 0.03 23
GRWR<0.8 0.54 1.6 0.3 8.1
ggaunn::;ood transfusion 10.8 = 0.06 0.95 0.9 1.009
Vascular complications 0.02 5.5 1.2 24.4
Chest complications 0.18 6.1 0.4 88.8
Renal complications 0.96 0.000 0.000 7.2
Bacterial infection 0.99 0.001 0.2 4.9
Small for size syndrome 0.49 1.7 0.3 8.8
Neurological complications 0.004 5.2 1.7 15.8

who undergo LDLT [45]. It was the most frequent cause of death in
Chuan et al.[18], Sevmis et al.[34], Xu et al.[40], Emiroglu et al.[45], and
Sugawara et al.[46] studies. Similarly, it was the most frequent cause of
early mortality in our work, however serious infection was the (1% and 3™)
cause of early death in Li et al.[47] and Du et al.[31] studies respectively.
Furthermore, Sepsis was a major cause of early mortality in Ikegami et al.
[20], Wagener et al.[39] and Wai et al.[43] studies.

Identifying the predictors of early mortality after LT is an
important issue that will allow the aggressive management of such
potential events and help to minimize or even prevent these tragedies
[1-8]. Researchers have identified intra-operative blood loss as risk
factors for early graft loss and mortality after LDLT [48-50]. Similarly,
mean blood transfusion of 10.8 + 9.8 units was independent predictor
of early mortality in our study. Furthermore, Intraoperative blood
loss and increased amount of blood transfusion was predictor of early
mortality in Chung et al. [9], Steinbruck et al. [10], de Boer et al. [11],
Ikegami et al, [20], Du et al. [31], Qian et al. [33], Chuan et al. [38]
and Xu et al. [40]studies.

Complications are common in the early postoperative period
after LDLT [32] and [40]. Ninety nine (59.3%) of our patients had
one or more than one early complication graded from two to five
regarding Clavien’s modified 5-tier scoring system, similarly, Early
complications were (39.9%) and 60% in Du et al. [31] and Chok et al.
[41] studies respectively. On the other hand, they were 22.9% in Ho
etal. [15] study.

The use of small for size graft (SFSG) leads to SFSS, including poor
bile production, delayed synthetic function, prolonged cholestasis and
intractable ascites, with subsequent septic complications and higher
mortality [51-53]. Similarly, GRWR> 0.8 and SFSS were predictors of
early mortality in univariate analysis in our study, In contrast, SESS
did not affect mortality in Kiuchi et al. [54] study. The incidence of
this syndrome in our study was 12.6%, however it was 15.7% and 22%
in Du et al. [31] and Goldstein et al.[19] studies respectively.

Vascular complications are serious causes of morbidity after LT.
Bleeding, stenosis, thrombosis, and aneurysm can arise at any of
the vascular anastomoses. The incidence is generally about 8-15 %
[55]. However this rate can be as high as 20% with LDLT [56]. The
incidence of early vascular complication was 12.1%, 10.9%, 10.2%,
8.5% and 7.8% in Lin et al. [32], Emiroglu et al. [45], Sevmis et al.
[34], Sugawara et al. [46] and Bacchella et al. [37] studies respectively.
Similarly, it was 13.8% in our study. On the other hand, it was lower
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2.6%, 3.2% and 3.5% in Xu et al. [40], Lee et al. [44] and Tkegami et al.
[20] studies respectively.

The early vascular complications are all well-documented
prognostic factors with respect to early mortality [1] as hepatic artery
thrombosis (HAT) and portal vein thrombosis (PVT) interrupt the
allograft’s blood supply and produce early allograft loss, long-term
dysfunction, or even patient’s death [57]. In the studies by Steinbriick
et al. [10], Sevmis et al. [58], and Orlandinia et al. [59], vascular
complications had significant poor effect on outcome. Similarly,
in our study, there was significant correlation between vascular
complications and early mortality.

Neurological problems are reported in 10-47% of patients
after orthotropic LT [60-63] with a significantly lower incidence
in LDLT. The reason for this phenomenon remains uncertain: it
could be correlated with a better quality of the transplanted graft
and also an improved detoxification power in comparison with
longer cold ischemia time [61]. Furthermore, most neurological
complications occur early after surgery [61,64-66]. The incidence
of neurological complications after LDLT was 20.4%, 17% and
15.4% in Saner et al. [61], Saner et al. [67] and Kim et al. [65]
studies respectively. However it was lower (7.8%) in our study as
we studied early neurological complications without including
late ones. Similarly, early neurological complications were 0.6% in
Lee et al. [44] study.

The spectrum of the clinical presentations of neurological
complications is extremely wide, ranging from mild to potentially
life-threatening disorders [62], the most common neurologic
complications include encephalopathy, seizures, immunosuppression
induced neurotoxicity and cerebrovascular complications [67,68].
Similarly, the neurological complications in our work was in the form
of convulsions, neurotoxicity(encephalopathy), cerebral hemorrhage,
psychosis, tremors, peripheral neuropathy and drop foot, and
according to Clavien grading, grades ILIV,V included 6,6 and 1 of
them respectively.

The neurological complications are associated with significant
morbidity and mortality after LT [14,68]. In similar, it was
independent predictor of early mortality in our study. In contrast,
Wijdicks et al. [69] indicated no impact of NC on mortality, and Saner
et al. [63] observed that the occurrence of NC in adult living-donor
LT did not influence the clinical outcome. In conclusion: Reduction
of blood transfusion units, prevention and management of vascular
and neurological complications is required for better early outcome
after A-A LDLT.

References

1. Liu C (2014) Pretransplant predictors of early mortality of liver transplantation.
J Chin Med Assoc 77: 1-2.

2. Ichida T, Matsunami H, Kawasaki S, Makkuchi M, Harada T et al. (1995)
Living related donor liver transplantation from adult to adult for primary biliary
cirrhosis. Ann Intern Med 122: 275-276.

3. Lo CM, Fan ST, Liu CL, Wei WI Lo RJ et al. (1997) Adult-to-adult living donor
liver transplantation using extended right lobe grafts. Ann Surg 226: 261-269.

4. Russo MW, LaPointe-Rudow D, Kinkhabwala M, Emond J, Brown RS Jr (2004)
Impact of adult living donor liver transplantation on waiting time survival in
candidates listed for liver transplantation. Am J Transplant 4: 427-431.

5. Tsui T, Scherer MN, Schnitzbauer AA, Schlitt HJ et al. (2009) Adult living
donor liver transplantation: body mass index and MELD score of recipients
are independent risk factors for hospital mortality. Langenbecks Arch Surg
394: 235-241.

e Page 8 of 10 »


http://www.ncbi.nlm.nih.gov/pubmed/24269598
http://www.ncbi.nlm.nih.gov/pubmed/24269598
http://www.ncbi.nlm.nih.gov/pubmed/7825763
http://www.ncbi.nlm.nih.gov/pubmed/7825763
http://www.ncbi.nlm.nih.gov/pubmed/7825763
http://www.ncbi.nlm.nih.gov/pubmed/9339932
http://www.ncbi.nlm.nih.gov/pubmed/9339932
http://www.ncbi.nlm.nih.gov/pubmed/14961997
http://www.ncbi.nlm.nih.gov/pubmed/14961997
http://www.ncbi.nlm.nih.gov/pubmed/14961997
http://www.ncbi.nlm.nih.gov/pubmed/18512070
http://www.ncbi.nlm.nih.gov/pubmed/18512070
http://www.ncbi.nlm.nih.gov/pubmed/18512070
http://www.ncbi.nlm.nih.gov/pubmed/18512070

Volume 5 ¢ Issue 1 + 1000135

Citation: Gad EH, Shoreem H, Taha M, Aziz A, Zakaria H, et al. (2016) Early (<6 months) Mortality after Adult to Adult Living Donor Liver Transplantation,
Single Centre Experience: A Retrospective Cohort Study. J Liver: Dis Transplant 5:1.

6. Boin Ide F, Leonardi MI, Udo EY, Seva-Pereira T Stucchi RS et al. (2008)
The application of MELD score in patients submitted to liver transplantation:
a retrospective analysis of survival and the predictive factors in the short and
long term. Arq Gastroenterol 45: 275-283.

7. Azevedo LD, Stucchi RS, Ataide EC, Boin IF et al. (2013) Assessment of
causes of early death after twenty years of liver transplantation. Transplant
Proc 45: 1116-1118.

8. Freeman RB (2013) Deceased donor risk factors influencing liver transplant
outcome. Transplant Int 26: 463-470.

9. Chung HS, Jung DH, Park CS (2013) Intraoperative Predictors of Short-Term
Mortality in Living Donor Liver Transplantation Due to Acute Liver Failure.
Transplant Proc 45: 236-240.

10. Steinbruck K, Enne M, Fernandes R, Martinho JM , Balbi E et al. (2011)
Vascular complications after living donor liver transplantation: a Brazilian,
single-center experience. Transplant Proc 43: 196-198.

11. De Boer MT, Christensen MC, Asmussen M, vander Hilst CS, Hendriks HG et
al. (2008) The impact of intraoperative transfusion of platelets and red blood
cells on survival after liver transplantation. Anesth Analg 106: 32-44.

12. Santori G, Andorno E, Antonucci A, Morelli N, Bottino G et al. (2004)
Potential predictive value of the MELD score for short-term mortality after
liver transplantation. Transplant Proc 36: 533-534.

13.Jo YY, Choi YS, Joo DJ, Yoo YC, Nam SG et al. (2014) Pretransplant
mortality predictors in living and deceased donor liver transplantation. J Chin
Med Assoc 77: 16-20.

14. Campagna F, Biancardi A, Cillo U, Gatta A, Amodio P et al. (2010)
Neurocognitive-neurological complications of liver transplantation: a review.
Metab Brain Dis 25:115-124.

15. Ho MC, Wu YM, Hu RH, Ko WJ, Ni YH, et al. (2004) Surgical Complications
and Outcome of Living Related Liver Transplantation. Transplant Proc 36:
2249-2251.

16.Li C, Wen TF, Yan LN, Li B, Yang JY, et al.(2011) Predictors of patient
survival following living donor liver transplantation. Hepatobiliary Pancreat
Dis Int 10: 248-253.

17. Yoshida R, lwamoto T, Yagi T, Sato D, Umeda Y, et al. (2008) Preoperative
assessment of the risk factors that help to predict the prognosis after living
donor liver transplantation. World J Surg 32: 2419-2424.

18. Chuan L, Wen TF, Yan LN, Li B, Yang JY, et al. (2011) Predictors of patient
survival following living donor liver transplantation. Hepatobiliary Pancreat
Dis Int 10: 248-253.

19. Goldstein MJ, Salame E, Kapur S, Kinkhabwala M, LaPointe-Rudow D et
al.(2003) Analysis of Failure in Living Donor Liver Transplantation: Differential
Outcomes in Children and Adults. World J. Surg 27: 356-364.

20. lkegami T, Shirabe K, Yoshiya S, Yoshizumi T, Ninomiya M, et al. (2012)
Bacterial sepsis after living donor liver transplantation: the impact of early
enteral nutrition. J Am Coll Surg 214: 288-295.

21.Kim BS, Lee SG, Hwang S, Ahn CS, Kim KH, et al. (2009) Influence of Pre-
transplantation Bacterial and Fungal Culture Positivity on Outcome after
Living Donor Liver Transplantation. Transplant Proc 41: 250-252.

22. Fagiuoli S, Colli A, Bruno R3, Craxi A, Gaeta GB, et al. (2014) Management
of infections pre- and post-liver transplantation: report of an AISF consensus
conference. J Hepatol 60: 1075-1089.

23. Francoz C, Valla D, Durand F (2012) Portal vein thrombosis, cirrhosis, and
liver transplantation. J Hepatol 57: 203-212.

24. Taniai N, Onda M, Tajiri T, Akimaru K, Yoshida H, et al. (2002) Anticoagulant
therapy in living-related liver transplantation. Transplant Proc 34: 2788-2790.

25. Kaneko J, Sugawara Y, Tamura S, Togashi J, Matsui Y, et al. (2014) Heparin-
Induced Thrombocytopenia After Liver Transplantation. Transplant Proc 40:
1518-1521.

26. Fortun J, Martin-Davila P, Montejo M, Mufioz P, Cisneros JM, et al. (2009)
Prophylaxis with caspofungin for invasive fungal infections in high-risk liver
transplant recipients. Transplantation 87: 424-435.

27. Sun HY, Cacciarelli TV, Singh N (2013) Micafungin vs. amphotericin B lipid
complex for the prevention of invasive fungal infections in high-risk liver
transplant recipients.Transplantation 96: 573-578.

28.

29.

30.

31.

32.

33.

34.

35.

36.

3

J

38.

39.

40.

4

N

4

N

43.

44.

4

a

46.

47.

doi:http://dx.doi.org/10.4172/2325-9612.1000135

Aguado JM, Varo E, Usetti P, Pozo JC, Moreno A, et al. (2012) Safety of
anidulafungin in solid organ transplant recipients. Liver Transpl 18: 680-685.

Paya C, Humar A, Dominguez E, Washburn K, Blumberg E et al. (2004)
Efficacy and safety of valganciclovir vs. oral ganciclovir for prevention of
cytomegalovirus disease in solid organ transplant recipients. Am J Transplant
4:611-620.

Dindo D, Demartines N, Clavien PA (2004) Classification of surgical
complications: a new proposal with evaluation in a cohort of 6336 patients
and results of a survey. Ann Surg 240: 205-213.

Du ZG, Wei YG, Chen K, Chen X, Zhang Z et al. (2014) Risk factors and
criteria predicting early graft loss after adult-to-adult living donor liver
transplantation. J Surg Res 187: 673-682.

Lin CC, Chuang FR, Wang CC, Chen YS, Chen CL et al. (2004)
Early Postoperative Complications in Recipients of Living Donor Liver
Transplantation. Transplant Proc 36: 2338-2341.

Qian YB, Cheng GH, Huang JF (2002) Multivariate regression analysis on
early mortality after orthotopic liver transplantation. World J Gastroenterol
8:128-130.

Sevmis S, Moray G, Savas N, Torgay A, Bilezikci, et al. (2007) Right Lobe
Adult Living-Donor Liver Transplantation. Transplantation Proceedings 39:
1145-1148.

Xiao L, Fu ZR, Ding GS, Fu H, Ni ZJ, et al.(2009) Prediction of Survival After
Liver Transplantation for Chronic Severe Hepatitis B Based on Preoperative
Prognostic Scores: A Single Center’s Experience in China. World J Surg 33:
2420-2426.

Wasilewicz M, Raszeja-Wyszomirska J, Wunsch E, Milkiewicz P (2009)
Modified Charlson Comorbidity Index in predicting early mortality after liver
transplantation. Transplant Proc 41: 3117-3118.

. Bacchella T, Galvao FH, Jesus de Almeida JL, Figueira ER, de Moraes A, et

al. (2008) Marginal grafts increase early mortality in liver transplantation. Sao
Paulo Med J 126: 161-165.

Chuan L, Wen TF, Yan LN, Li B, Yang JY, et al. (2012) Risk factors for in
hospital mortality of patients with high model for end stage liver disease
scores following living donor liver transplantation. Annals of hepatology 11:
471-477.

Wagener G, Raffel B, Young AT, Minhaz M, Emond J (2013) Predicting Early
Allograft Failure and Mortality After Liver Transplantation: The Role of the
Postoperative Model for End-Stage Liver Disease Score. Liver Transpl 19:
534-542.

Xu N, Yan LN, Yang JY, Li B, Wen TF, et al. (2011) New prognostic model
for adult-to-adult living donor liver transplant recipients. Transplant Proc 43:
1728-1735.

. Chok KSH, Chan SC, Fung JY, Cheung TT, Chan AC et al. (2013) Survival

outcomes of right-lobe living donor liver transplantation for patients with high
Model for End-stage Liver Disease scores. Hepatobiliary Pancreat Dis Int
12: 256-262.

. Oberkofler CE, Dutkowski P, Stocker R, Schuepbach RA, Stover JF, et

al. (2010) Model of end stage liver disease (MELD) score greater than 23
predicts length of stay in the ICU but not mortality in liver transplant recipients.
Crit Care 14: R117.

Wai CT, Woon WA, Tan YM Lee KH, Tan KC (2012) Pretransplant Model for
End-stage Liver Disease Score Has No Impact on Posttransplant Survival in
Living Donor Liver Transplantation. Transplant Proc 44: 396-398.

Lee SG, Park KM, Hwang S, Lee YJ, Kim KH, et al.(2002) Adult-to-Adult
Living Donor Liver Transplantation at the Asan Medical Center, Korea. Asian
J Surg 25: 277-284.

. Emiroglu R, Sevmis S, Moray G, Savas N, Haberal M (2007) Living-donor

liver transplantation: results of a single center. Transplant Proc 39: 1149-
1152.

Sugawara Y, Makuuchi M, Imamura H, Kaneko J, Ohkubo T, et al. (2002)
Living donor liver transplantation in adults: recent advances and results.
Surgery 132: 348-352.

Li C, Wen T, Yan L, Li B, Wang W, et al. (2010) Does Model for End-Stage
Liver Disease Score Predict the Short-Term Outcome of Living Donor Liver
Transplantation? Transplant Proc 42: 3620-3623.

e Page 9 of 10 »


http://www.ncbi.nlm.nih.gov/pubmed/19148354
http://www.ncbi.nlm.nih.gov/pubmed/19148354
http://www.ncbi.nlm.nih.gov/pubmed/19148354
http://www.ncbi.nlm.nih.gov/pubmed/19148354
http://www.ncbi.nlm.nih.gov/pubmed/23622640
http://www.ncbi.nlm.nih.gov/pubmed/23622640
http://www.ncbi.nlm.nih.gov/pubmed/23622640
http://www.ncbi.nlm.nih.gov/pubmed/23414069
http://www.ncbi.nlm.nih.gov/pubmed/23414069
http://www.ncbi.nlm.nih.gov/pubmed/23375307
http://www.ncbi.nlm.nih.gov/pubmed/23375307
http://www.ncbi.nlm.nih.gov/pubmed/23375307
http://www.ncbi.nlm.nih.gov/pubmed/21335187
http://www.ncbi.nlm.nih.gov/pubmed/21335187
http://www.ncbi.nlm.nih.gov/pubmed/21335187
http://www.ncbi.nlm.nih.gov/pubmed/18165548
http://www.ncbi.nlm.nih.gov/pubmed/18165548
http://www.ncbi.nlm.nih.gov/pubmed/18165548
http://www.ncbi.nlm.nih.gov/pubmed/15110583
http://www.ncbi.nlm.nih.gov/pubmed/15110583
http://www.ncbi.nlm.nih.gov/pubmed/15110583
http://www.ncbi.nlm.nih.gov/pubmed/24168841
http://www.ncbi.nlm.nih.gov/pubmed/24168841
http://www.ncbi.nlm.nih.gov/pubmed/24168841
http://www.ncbi.nlm.nih.gov/pubmed/20204483
http://www.ncbi.nlm.nih.gov/pubmed/20204483
http://www.ncbi.nlm.nih.gov/pubmed/20204483
http://www.ncbi.nlm.nih.gov/pubmed/15561208
http://www.ncbi.nlm.nih.gov/pubmed/15561208
http://www.ncbi.nlm.nih.gov/pubmed/15561208
http://www.ncbi.nlm.nih.gov/pubmed/21669566
http://www.ncbi.nlm.nih.gov/pubmed/21669566
http://www.ncbi.nlm.nih.gov/pubmed/21669566
http://www.ncbi.nlm.nih.gov/pubmed/18795246
http://www.ncbi.nlm.nih.gov/pubmed/18795246
http://www.ncbi.nlm.nih.gov/pubmed/18795246
http://www.ncbi.nlm.nih.gov/pubmed/21669566
http://www.ncbi.nlm.nih.gov/pubmed/21669566
http://www.ncbi.nlm.nih.gov/pubmed/21669566
http://www.ncbi.nlm.nih.gov/pubmed/12607066
http://www.ncbi.nlm.nih.gov/pubmed/12607066
http://www.ncbi.nlm.nih.gov/pubmed/12607066
http://www.ncbi.nlm.nih.gov/pubmed/22244203
http://www.ncbi.nlm.nih.gov/pubmed/22244203
http://www.ncbi.nlm.nih.gov/pubmed/22244203
http://www.ncbi.nlm.nih.gov/pubmed/19249527
http://www.ncbi.nlm.nih.gov/pubmed/19249527
http://www.ncbi.nlm.nih.gov/pubmed/19249527
http://www.ncbi.nlm.nih.gov/pubmed/24384327
http://www.ncbi.nlm.nih.gov/pubmed/24384327
http://www.ncbi.nlm.nih.gov/pubmed/24384327
http://www.ncbi.nlm.nih.gov/pubmed/22446690
http://www.ncbi.nlm.nih.gov/pubmed/22446690
http://www.ncbi.nlm.nih.gov/pubmed/12431612
http://www.ncbi.nlm.nih.gov/pubmed/12431612
http://www.ncbi.nlm.nih.gov/pubmed/18589141
http://www.ncbi.nlm.nih.gov/pubmed/18589141
http://www.ncbi.nlm.nih.gov/pubmed/18589141
http://www.ncbi.nlm.nih.gov/pubmed/19202450
http://www.ncbi.nlm.nih.gov/pubmed/19202450
http://www.ncbi.nlm.nih.gov/pubmed/19202450
http://www.ncbi.nlm.nih.gov/pubmed/23842191
http://www.ncbi.nlm.nih.gov/pubmed/23842191
http://www.ncbi.nlm.nih.gov/pubmed/23842191
http://www.ncbi.nlm.nih.gov/pubmed/22328277
http://www.ncbi.nlm.nih.gov/pubmed/22328277
http://www.ncbi.nlm.nih.gov/pubmed/15023154
http://www.ncbi.nlm.nih.gov/pubmed/15023154
http://www.ncbi.nlm.nih.gov/pubmed/15023154
http://www.ncbi.nlm.nih.gov/pubmed/15023154
http://www.ncbi.nlm.nih.gov/pubmed/15273542
http://www.ncbi.nlm.nih.gov/pubmed/15273542
http://www.ncbi.nlm.nih.gov/pubmed/15273542
http://www.ncbi.nlm.nih.gov/pubmed/24275573
http://www.ncbi.nlm.nih.gov/pubmed/24275573
http://www.ncbi.nlm.nih.gov/pubmed/24275573
http://www.ncbi.nlm.nih.gov/pubmed/15561242
http://www.ncbi.nlm.nih.gov/pubmed/15561242
http://www.ncbi.nlm.nih.gov/pubmed/15561242
http://www.ncbi.nlm.nih.gov/pubmed/11833087
http://www.ncbi.nlm.nih.gov/pubmed/11833087
http://www.ncbi.nlm.nih.gov/pubmed/11833087
https://www.researchgate.net/publication/6307839_Right_Lobe_Adult_Living-Donor_Liver_Transplantation
https://www.researchgate.net/publication/6307839_Right_Lobe_Adult_Living-Donor_Liver_Transplantation
https://www.researchgate.net/publication/6307839_Right_Lobe_Adult_Living-Donor_Liver_Transplantation
http://www.ncbi.nlm.nih.gov/pubmed/19693632
http://www.ncbi.nlm.nih.gov/pubmed/19693632
http://www.ncbi.nlm.nih.gov/pubmed/19693632
http://www.ncbi.nlm.nih.gov/pubmed/19693632
http://www.ncbi.nlm.nih.gov/pubmed/19857690
http://www.ncbi.nlm.nih.gov/pubmed/19857690
http://www.ncbi.nlm.nih.gov/pubmed/19857690
http://www.ncbi.nlm.nih.gov/pubmed/18711655
http://www.ncbi.nlm.nih.gov/pubmed/18711655
http://www.ncbi.nlm.nih.gov/pubmed/18711655
http://www.ncbi.nlm.nih.gov/pubmed/22700628
http://www.ncbi.nlm.nih.gov/pubmed/22700628
http://www.ncbi.nlm.nih.gov/pubmed/22700628
http://www.ncbi.nlm.nih.gov/pubmed/22700628
http://www.ncbi.nlm.nih.gov/pubmed/23576469
http://www.ncbi.nlm.nih.gov/pubmed/23576469
http://www.ncbi.nlm.nih.gov/pubmed/23576469
http://www.ncbi.nlm.nih.gov/pubmed/23576469
http://www.ncbi.nlm.nih.gov/pubmed/21693267
http://www.ncbi.nlm.nih.gov/pubmed/21693267
http://www.ncbi.nlm.nih.gov/pubmed/21693267
http://www.ncbi.nlm.nih.gov/pubmed/23742770
http://www.ncbi.nlm.nih.gov/pubmed/23742770
http://www.ncbi.nlm.nih.gov/pubmed/23742770
http://www.ncbi.nlm.nih.gov/pubmed/23742770
http://www.ncbi.nlm.nih.gov/pubmed/20550662
http://www.ncbi.nlm.nih.gov/pubmed/20550662
http://www.ncbi.nlm.nih.gov/pubmed/20550662
http://www.ncbi.nlm.nih.gov/pubmed/20550662
http://www.ncbi.nlm.nih.gov/pubmed/22410026
http://www.ncbi.nlm.nih.gov/pubmed/22410026
http://www.ncbi.nlm.nih.gov/pubmed/22410026
http://www.ncbi.nlm.nih.gov/pubmed/12470999
http://www.ncbi.nlm.nih.gov/pubmed/12470999
http://www.ncbi.nlm.nih.gov/pubmed/12470999
http://www.ncbi.nlm.nih.gov/pubmed/17524917
http://www.ncbi.nlm.nih.gov/pubmed/17524917
http://www.ncbi.nlm.nih.gov/pubmed/17524917
http://www.ncbi.nlm.nih.gov/pubmed/12219033
http://www.ncbi.nlm.nih.gov/pubmed/12219033
http://www.ncbi.nlm.nih.gov/pubmed/12219033
http://www.ncbi.nlm.nih.gov/pubmed/21094827
http://www.ncbi.nlm.nih.gov/pubmed/21094827
http://www.ncbi.nlm.nih.gov/pubmed/21094827

Citation: Gad EH, Shoreem H, Taha M, Aziz A, Zakaria H, et al. (2016) Early (<6 months) Mortality after Adult to Adult Living Donor Liver Transplantation,
Single Centre Experience: A Retrospective Cohort Study. J Liver: Dis Transplant 5:1.

48.

49.

50.

51.

52.

53.

54.

55.

56

57.

58.

Volume 5 ¢ Issue 1 + 1000135

Tsunematsu I, Ogura Y, Inoue K, Koizumi A, Tanigawa N, et al. (2006)
Quantitative survival model for short-term survival after adult-to-adult living
donor liver transplantation. Liver Transpl 12: 904-911.

Mor E, Jennings L, Gonwa TA, Holman MJ, Gibbs J, et al. (1993) The impact
of operative bleeding on outcome in transplantation of the liver. Surg Gynecol
Obstet 176: 219-227.

Mueller AR, Platz KP, Krause P, Kahl A, Rayes N et al. (2000) Perioperative
factors influencing patient outcome after liver transplantation. Transpl Int
13(1): S158.

Yagi S, Uemoto S (2012) Small-for-size syndrome in living donor liver
transplantation. Hepatobiliary Pancreat Dis Int 11: 570-576.

Rajekar H (2013) Small-for-size syndrome in adult liver transplantation: a
review, Indian J Transplant 7: 53-58.

Lee HH, Joh JW, Lee KW, Kim SJ, Lee DS, et al. (2004) Small-for-size graft in
adult living-donor liver transplantation. Transplant Proc 36: 2274-2276.

Kiuchi T, Onishi Y, Nakamura T (2010) Small-for-size graft: not defined solely
by being small for size. Liver Transpl 16: 815-817.

Pérez-Saborido B, Pacheco-Sanchez D, Barrera-Rebollo A, Asensio-Diaz E,
Pinto-Fuentes P et al. (2011) Incidence, management, and results of vascular
complications after liver transplantation. Transplant Proc 43: 749-750.

. Carnevale FC, Borges MV, Pinto RAP, Oliva JL, Andrade Wde C, et al.

(2004) Endovascular treatment of stenosis between hepatic vein and inferior
vena cava following liver transplantation in a child: a case report. Pediatr
Transplant 8: 576-580.

Kenari KH, Zimmerman A, Eslami M, Saidi RF (2014) Current State of Art
Management for Vascular Complications after Liver Transplantation. Middle
East J Dig Dis 6: 121-130.

Sevmis S, Karakayali H, Tutar NU, Torgay A (2011) Management of
Early Hepatic Arterial Thrombosis After Pediatric Living- Donor Liver
Transplantation. Transplant Proc 43: 605-608.

doi:http://dx.doi.org/10.4172/2325-9612.1000135

59. Orlandini M, Feier FH, Jaeger B, Kieling C, Vieira SG, et al. (2014) Frequency
of and factors associated with vascular complications after pediatric liver
transplantation. J Pediatr (Rio J) 90: 169-175.

60. Lewis MB, Howdle PD (2003) Neurologic complications of liver transplantation
in adults. Neurology 61: 1174-1178.

61. Saner F, Gu Y, Minouchehr S, llker K, Fruhauf NR, et al. (2006) Neurological
complications after cadaveric and living donor liver transplantation. J Neurol
253: 612-617.

62. Stracciari A, Guarino M (2001) Neuropsychiatric complications of liver
transplantation. Metab Brain Dis 16: 3-11.

63. Saner FH, Nadalin S, Radtke A, Sotiropoulos GC, Kaiser GM, et al. (2009)
Liver transplantation and neurological side effects. Metab Brain Dis 24: 183-
187.

64. Guarino M, Benito-Leon J, Decruyenaere J, Schmutzhard E, Weissenborn K,
et al. (2006) EFNS guidelines on management of neurological problems in
liver transplantation. Eur J Neurol 13: 2-9.

65. Kim BS, Lee SG, Hwang S, Park KM, Kim KH, et al. (2007) Neurologic
complications in adult living donor liver transplant recipients. Clin Transplant
21: 544-547.

66. Saner FH, Sotiropoulos GC, Gu Y, Paul A, Radtke A, et al. (2007) Severe
neurological events following liver transplantation. Arch Med Res 38: 75-79.

67. Saner FH, Gensicke J, Olde Damink SW, Pavlakovi G, Treckmann J, et al.
(2010) Neurologic complications in adult living donor liver transplant patients:
an underestimated factor? J Neurol 257: 253-258.

68. Zivkovi¢ SA (2013) Neurologic complications after liver transplantation. World
J Hepatol 27: 409-416.

69. WijdicksEF, Wiesner RH, Dahlke LJ, Krom RA (1994) FK506-induced
neurotoxicity in liver transplantation. Ann Neurol 35: 498-501.

Author Affiliations Top

"Hepatobiliary Surgery Department, National Liver Institute, Menoufiya
University, Shibin EI-Kom, Menoufiya, Egypt

2Anesthesia department, National Liver Institute, Menoufiya University, Shibin
El-Kom, Menoufiya, Egypt

( )
Submit your next manuscript and get advantages of SciTechnol
submissions

50 Journals

% 21 Day rapid review process
< 1000 Editorial team
2 Million readers

% More than 5000
% Publication i liately after accep

¢ Quality and quick editorial, review processing

Submit your next manuscript at @ www.scitechnol.com/submission

& J

e Page 10 of 10 o


http://www.ncbi.nlm.nih.gov/pubmed/16710854
http://www.ncbi.nlm.nih.gov/pubmed/16710854
http://www.ncbi.nlm.nih.gov/pubmed/16710854
http://www.ncbi.nlm.nih.gov/pubmed/8438192
http://www.ncbi.nlm.nih.gov/pubmed/8438192
http://www.ncbi.nlm.nih.gov/pubmed/8438192
http://www.ncbi.nlm.nih.gov/pubmed/11111987
http://www.ncbi.nlm.nih.gov/pubmed/11111987
http://www.ncbi.nlm.nih.gov/pubmed/11111987
http://www.ncbi.nlm.nih.gov/pubmed/23232627
http://www.ncbi.nlm.nih.gov/pubmed/23232627
https://scholar.google.co.in/citations?view_op=view_citation&hl=en&user=jpVCDfgAAAAJ&citation_for_view=jpVCDfgAAAAJ:YsMSGLbcyi4C
https://scholar.google.co.in/citations?view_op=view_citation&hl=en&user=jpVCDfgAAAAJ&citation_for_view=jpVCDfgAAAAJ:YsMSGLbcyi4C
http://www.ncbi.nlm.nih.gov/pubmed/15561216
http://www.ncbi.nlm.nih.gov/pubmed/15561216
http://www.ncbi.nlm.nih.gov/pubmed/20583077
http://www.ncbi.nlm.nih.gov/pubmed/20583077
http://www.ncbi.nlm.nih.gov/pubmed/21486590
http://www.ncbi.nlm.nih.gov/pubmed/21486590
http://www.ncbi.nlm.nih.gov/pubmed/21486590
http://www.ncbi.nlm.nih.gov/pubmed/15598327
http://www.ncbi.nlm.nih.gov/pubmed/15598327
http://www.ncbi.nlm.nih.gov/pubmed/15598327
http://www.ncbi.nlm.nih.gov/pubmed/15598327
http://www.ncbi.nlm.nih.gov/pubmed/25093059
http://www.ncbi.nlm.nih.gov/pubmed/25093059
http://www.ncbi.nlm.nih.gov/pubmed/25093059
http://www.ncbi.nlm.nih.gov/pubmed/21440775
http://www.ncbi.nlm.nih.gov/pubmed/21440775
http://www.ncbi.nlm.nih.gov/pubmed/21440775
http://www.ncbi.nlm.nih.gov/pubmed/24370174
http://www.ncbi.nlm.nih.gov/pubmed/24370174
http://www.ncbi.nlm.nih.gov/pubmed/24370174
http://www.ncbi.nlm.nih.gov/pubmed/14610116
http://www.ncbi.nlm.nih.gov/pubmed/14610116
http://www.ncbi.nlm.nih.gov/pubmed/16511638
http://www.ncbi.nlm.nih.gov/pubmed/16511638
http://www.ncbi.nlm.nih.gov/pubmed/16511638
http://www.ncbi.nlm.nih.gov/pubmed/11726086
http://www.ncbi.nlm.nih.gov/pubmed/11726086
http://www.ncbi.nlm.nih.gov/pubmed/19139982
http://www.ncbi.nlm.nih.gov/pubmed/19139982
http://www.ncbi.nlm.nih.gov/pubmed/19139982
http://www.ncbi.nlm.nih.gov/pubmed/16420387
http://www.ncbi.nlm.nih.gov/pubmed/16420387
http://www.ncbi.nlm.nih.gov/pubmed/16420387
http://www.ncbi.nlm.nih.gov/pubmed/17645717
http://www.ncbi.nlm.nih.gov/pubmed/17645717
http://www.ncbi.nlm.nih.gov/pubmed/17645717
http://www.ncbi.nlm.nih.gov/pubmed/17174727
http://www.ncbi.nlm.nih.gov/pubmed/17174727
http://www.ncbi.nlm.nih.gov/pubmed/19727899
http://www.ncbi.nlm.nih.gov/pubmed/19727899
http://www.ncbi.nlm.nih.gov/pubmed/19727899
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3767839/
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3767839/
http://www.ncbi.nlm.nih.gov/pubmed/7512320
http://www.ncbi.nlm.nih.gov/pubmed/7512320

	Title
	Corresponding author
	Abstract
	Keywords
	Introduction
	Methods
	Preoperative variables 
	Intraoperative variables 
	Postoperative management 
	Patients were given prophylactic therapy (Based on our institutional policy) in the form of: 

	Results 
	Characteristics of patients and their donors (including operative parameters) according to MELD era 
	Comparison between patients in the pre MELD and MELD eras: 
	The primary liver diagnosis 
	Early complications of recipients 

	Discussion
	Figure 1
	Figure 2
	Figure 3
	Figure 4
	Table 1
	Table 2
	Table 3
	Table 4
	Table 5
	Table 6
	Table 7
	Table 8
	Table 9
	References

