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Background: The purpose of this study was to summarize the outcomes we achieved using
deceased-donor liver transplantation (DDLT) in the past 10 years at Chang
Gung Memorial Hospital-Kaohsiung Medical Center (CGMH-KMC).

Methods: Between March 1993 and March 2003, 53 DDLTs were performed at
CGMH-KMC. Patients were divided into 2 stages: stage 1 (n = 22) from
March 1993 to February 1998, and stage 2 (n = 31) from March 1998 to
March 2003. Indications for transplantation, patient demographics, surgical
procedures, and long-term outcomes were reviewed.

Results: Indications for transplantation were biliary atresia (16), post-hepatitis B/C
viral cirrhosis with or without hepatocellular carcinoma (21), Wilson’s dis-
ease (8), primary biliary cirrhosis (3), and miscellaneous (5). Two retrans-
plants were carried out for secondary biliary cirrhosis using primary live-
donor liver transplantation (LDLT). Ten patients received grafts from 6 split-
liver transplantations. Over-all Kaplan-Meier 1-, 3-, and 5-year survival rates
were 88.46%, 83.86%, and 79.87%, respectively. A significant improvement
in patient survival was observed in stage 2. The Kaplan-Meier 1- and 5-year
patient survival rates in stage 2 were 96.67% and 92.95%, respectively.
Fifteen patients developed vascular complications. Nine patients died in this
series for an overall mortality rate of 17%.

Conclusions: Deceased-donor liver transplantation is well established as the treatment of
choice for acute and chronic liver failure in Taiwan. Satisfactory outcomes
have been attained in those transplanted to date.
(Chang Gung Med J 2005;28:133-41)
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Orthotopic liver transplantation (OLT) is a well-
accepted therapeutic option for patients with

end-stage liver disease. Survival rates after OLT

have significantly improved due to refinement in sur-
gical techniques, excellent anesthetic management,
aggressive nursing care, and prompt detection and
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treatment of complications. A clinical program of
liver transplantation was begun in Taiwan in 1984
after a period of animal experimentation. The first
deceased-donor liver transplant was performed by
Chen et al.(1,2) at Chang Gung Memorial Hospital
(CGMH) on March 22, 1984. According to the
Taiwan Organ Registry and Sharing Center, there
have been 7 to 31 (mean, 18) deceased-donor liver
transplant (DDLT) operations performed annually at
10 medical centers in the past 10 years in this coun-
try.

Chen initiated a new liver transplant program
(LTP) at CGMH, Kaohsiung Medical Center (KMC)
in 1993. On May 21, 1997, Chen and associates per-
formed the first split-liver transplantation in Asia.(3)

This innovative technique provides a potential
increase in donors and sources of organs for pediatric
patients. The objective of this study was to review
the outcomes after DDLT at CGMH-KMC. Table 1
gives the annual statistics for liver transplants at
CGMH-KMC.

METHODS

From March 1993 and March 2003, 53 patients
received a DDLT at CGMH-KMC, Taiwan. All
recipients were regularly followed-up through our
outpatient department for at least 1 year (until March
2004). A retrospective review of all of their medical

records was performed. Patients were divided into 2
stages: stage 1 (n = 22), from March 1993 to
February 1998, represents the early stage of our pro-
gram, and stage 2 (n = 31), from March 1998 to
March 2003, represents the mature stage of our pro-
gram. All recipients who received an OLT had clini-
cal symptoms of end-stage liver disease: jaundice,
coagulopathy, ascites, variceal bleeding, hepatic
encephalopathy, repeated cholangitis, or failure to
thrive. These candidates received preoperative evalu-
ation from the LTP team, including a hepatologist,
surgeon, pediatrician, anesthesiologist, social worker,
and psychiatrist through weekly conferences.
Patients with hepatitis B viral-related liver diseases
received hepatitis B immunoglobulin and lamivudine
prophylaxis after the OLT. Patients with hepatocellu-
lar carcinoma were within Milan(4) or UCSF(5) criteria
for liver transplantation for hepatocellular carcino-
ma.

Surgical Technique. The donor operation fol-
lowed the standard procedure described. Liver homo-
grafts were procured using an in situ perfusion tech-
nique and were preserved in cold Belzer’s University
of Wisconsin solution.(6) Five grafts were split via an
ex vivo procedure, while 1 graft was split by an in
situ procedure.

The diseased livers were removed by resecting
the inferior vena cava (IVC) in the first 6 deceased-
donor liver transplantations. The recipient surgery
was performed without use of a veno-venous (V-V)
bypass. There were 3 types of hepatic outflow (HO)
reconstruction. Group 1 (n = 6) patients underwent a
standard operation in which the IVC was removed
and replaced with a grafted vena caval segment. In
group 2 (n = 14), patients underwent either an end-
to-side anastomosis of the graft hepatic vein (HV),
IVC to the recipient HV, IVC with reduced-sized
venoplasty, or a split transplantation with the IVC
cross-clamped. In group 3 (n = 33), patients under-
went piggyback with a side-to-side cavo-caval anas-
tomosis with the IVC partially cross-clamped. The
common trunk of the middle and left hepatic veins
was closed with a 4-0 Prolene suture. A 5-cm longi-
tudinal incision was made more to the right on the
anterior wall of the IVC. The anastomosis was car-
ried via an intraluminal eversion suture technique
using 4-0 (in adult cases) or 5-0 (in pediatric cases)
polydioxanone (PDS) sutures with growth factor in
the whole graft. Our policy is to use the piggyback

Table 1. Annual Statistics According to the Type of Graft for the Liver
Transplantation Program at CGMH-KMC

Year
DDLT LDLT

Total per year
Full size Reduced Split Left lobe Right lobe

1993 4 1 0 0 0 5
1994 3 0 0 1 0 4
1995 2 2 0 3 0 7
1996 2 0 0 7 0 9
1997 4 1 2 3 0 10
1998 3 0 0 8 0 11
1999 4 0 2 10 1 17
2000 5 0 2 16 8 31
2001 0 1 4 21 14 40
2002 9 0 0 16 19 44
2003 11 0 0 17 18 46

Total/Kind 47 5 10 102 60 224
Grand total 62 162 224

Abbreviations: DDLT: deceased-donor liver transplantation; LDLT: live-donor
liver transplantation.
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with a side-to-side cavo-caval anastomosis for full-
size and right-split grafts.

Portal anastomosis was accomplished in an end-
to-end fashion with a growth factor of 15 mm in all
patients except 4 recipients with an extensive throm-
bosis in the native portal vein. In those cases, the
donor portal vein was anastomosed end-to-side to the
superior mesenteric vein using an interposed iliac
vein graft. The IVC was opened followed by portal
reperfusion. Fifty-one patients received an end-to-
end hepatic artery anastomosis under microsurgery.
Two patients received an aorto-aortic anastomosis
for hepatic artery reconstruction. Biliary reconstruc-
tion was performed via (1) a duct-to-duct anastomo-
sis in an end-to-end fashion, with or without an
external cholecystostomy, (2) hepatodocho-jejunos-
tomy, or (3) a roux-en-Y hepaticojejunostomy with-
out stent placement.

An intraoperative Doppler ultrasound (US)
examination(7,8) was performed to document vascular
flow patterns and velocities. After wound closure, a
final check using Doppler US was made before
transferring the patient to the intensive care unit.
Doppler US graft surveillance was performed daily
for 1 week and twice weekly thereafter until the
patient was discharged from the hospital or as fre-
quently as dictated by significant findings.

Immunosuppression (IM) Protocol. Before
February 2001, cyclosporine (CyA), steroids, and
azathioprine were used as the principal immunosup-
pressive formula. After February 2001, CyA-based
IM was used for pediatric patients and tacrolimus
(FK506)-based IM was used for adult patients. The
target trough level for tacrolimus was set to between
5 and 10 ng/ml during the first month and then sub-
sequently reduced on follow-up visits. Azathioprine
was discontinued 3 months after transplantation.
Acute cellular rejection (ACR) suspected through
clinical and biochemical data was confirmed by liver
biopsies before starting anti-rejection treatment.

Statistical Analysis. Records were analyzed
based on patient demographics, indications for trans-
plantation, intraoperative parameters, primary or
retransplantation, and graft type. Categorical data
were analyzed using the Chi-squared test.
Continuous data were described as the mean (± SD)
and analyzed using Student's t-test. Survival rates
were described using the Kaplan-Meier method and
analyzed by the Log rank test. A p value of < 0.05

was considered statistically significant.

RESULTS

In total, 53 DDLTs were performed. There were
34 male and 19 female recipients. The mean age for
both genders was 28.0 ± 19.2 (range, 1~67) years.
The mean body weight for both genders was 57
(range, 6.8~88) kg. Indications for liver transplanta-
tion were biliary atresia (n = 16), hepatitis B/C viral-
related cirrhosis with or without hepatocellular carci-
noma (n = 21), Wilson’s disease (n = 8), primary bil-
iary cirrhosis (n = 3), Budd-Chiari syndrome (n = 2),
neonatal hepatitis (n = 1), autoimmune cirrhosis (n =
1), and hemangioendothelioma (n = 1). Two retrans-
plants were carried out for secondary biliary cirrhosis
after primary LDLT. The indications for primary
LDLT were hepatitis B viral-related liver cirrhosis
and biliary atresia, respectively.

The most-common indications for transplanta-
tion were hepatitis B viral-related liver diseases (n =
16) in adults and biliary atresia (n = 16) in children
(Table 2). Thirty-eight recipients received whole
grafts, 5 patients received reduced-sized, and 10
patients received split-liver grafts (Table 3). Six
whole livers were split, and 10 split grafts were
transplanted at our institute while 2 right grafts were
transported and shared with other medical centers.(9)

Intraoperative data are summarized in Table 4.
There were significantly more young patients in
stage 1 than in stage 2 (21.5 ± 17.3 vs. 32.7 ± 19.4
years, p = 0.035). The mean operative times were

Table 2. Indications for Liver Transplantation

Indication Stage 1 Stage 2 Total

Biliary atresia 10 6* 16*
Wilson’s disease 5 3 8
Hepatitis B / (HCC) 1 15* (3) 16* (3)
Hepatitis C / (HCC) 3 (1) 2 5 (1)
Primary biliary cirrhosis 1 2 3
Budd-Chiari syndrome 1 1 2
Neonatal hepatitis 0 1 1
Autoimmune cirrhosis 1 0 1
Hemangioendothelioma 0 1 1
Retransplantation 0 (2*) (2*)
Total 22 31 53

Abbreviation: HCC: hepatocellular carcinoma.
*One case of biliary atresia and 1 case of hepatitis B were
retransplantations.
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longer in stage 1 than in stage 2 (995 ± 274 vs. 716 ±
165 min, p = 0.001). This difference may be attrib-
uted to the learning curve attained during the mature
stage of the program and to 4 additional surgeons
with liver transplant training who participated in
stage 2.

Mean cold ischemic times were longer in stage
1 than in stage 2 (577 ± 180 vs. 465 ± 140 min, p =
0.016). There were no significant differences with
regard to gender, warm ischemic time, and blood loss
in the 2 stages.

Six patients underwent IVC resections with an
end-to-end anastomosis in stage 1; 14 patients (8
patients in stage 1 and 6 patients in stage 2) received
an end-to-side hepatic vein or vena cava to a recipi-
ent hepatic venoplasty (for recipients receiving
reduced-sized and split grafts); and 33 patients (8
patients in stage 1 and 25 patients in stage 2)
received piggyback with a side-to-side cavo-caval
anastomosis. Hepatic outflow (HO) obstruction
developed in 7 (13%) of 53 patients. Four acute HO
obstructions, which were detected during the opera-
tion, received whole deceased-donor grafts. All late
HO obstructions were reduced-size or split grafts.
Three patients developed a hepatic arterial thrombo-
sis detected at the time of the operation. A redo of
the arterial anastomosis salvaged those grafts. There
was no graft or patient loss due to hepatic arterial
complications. One patient received a repeat portal
vein (PV) anastomosis for a redundant PV during the
initial transplant operation. Two patients developed

PV thrombosis on postoperative days 1 and 6,
respectively. Grafts and patients were salvaged by a
thrombectomy and Broviac catheter insertion into the
inferior mesenteric vein for continuous heparin infu-
sion. Four patients with an extensive native PV
thrombosis received jump grafts. One pediatric
patient received a deceased-donor reduced-size OLT
for secondary biliary cirrhosis 6 years after the pri-
mary living-donor transplantation. She developed a
PV thrombosis and received another LDLT.
Unfortunately, she died from graft failure 3 days
after the third retransplant.

Seventeen patients underwent biliary recon-
struction with a duct-to-jejunum anastomosis. Thirty-
five patients underwent duct-to-duct biliary recon-
struction. One pediatric patient died of reperfusion
injury before biliary reconstruction at the time of
surgery. Twenty-eight patients received an external
cholecystostomy. A cholecystectomy was performed
in 21 patients. Three patients received T-tube inser-
tion via the common bile duct for biliary drainage. A
summary of bile duct reconstructions is shown in
Table 5.

Allograft rejections are summarized in Table 6.
In total, 21 biopsy-proven acute cellular rejections
(ACRs) in 16 (30% of 53) patients were document-
ed. Eleven episodes in 8 (50% of 16) patient were
mild ACRs, while 8 episodes in 6 (37.5% of 16)

Table 3. Graft Types of Deceased-Donor Liver Transplantations

Type of graft Stage 1 (n=22) Stage 2 (n=31) Total (n=53)

Whole graft 16 22 38
Reduced-size graft 4 1 5
Split graft 2 8 10

Table 4. Operative Parameters of Recipients

Parameter Stage 1 (n=22) Stage 2 (n=31) Total (n=53) p

Age (year) 21.5 ± 17.3 32.7 ± 19.4 28.0 ± 19.2 0.035*

Gender (F/M) 9/13 10/21 19/34 0.518†

Operative time (min) 995 ± 274 716 ± 165 829 ± 254 0.001*

Cold ischemic time (min) 577 ± 180 465 ± 140 510 ± 166 0.016*

Warm ischemic time (min) 58 ± 12 54 ± 28 56 ± 23 0.501*

Blood loss (ml) 2510 ± 2742 2830 ± 7456 2701 ± 5928 0.851*

Abbreviations: M: male; F: female.

* Statistically significant at p < 0.05 by Student's t-test.

† Statistically significant at p < 0.05 by Chi-squared test.

Table 5. Types of Biliary Reconstruction 

Procedure Stage 1 Stage 2 Total

Duct-to-duct 13 22 35
Duct-to-jejunum 8 9 17
Cholecystotomy 12 16 28
Cholecystectomy 6 15 21
T-tube from CBD 3 0 3

One patient died of reperfusion injury before biliary reconstruc-
tion.

Table 6. Histologically Proven Rejections

Type of Stage 1 (n = 22) Stage 2 (n = 31) Total
rejection Episode(s)/ Episode(s)/ Episode(s)/

Patient(s) Patient(s) Patient(s)

Mild 4/3 7/5 11/8
Moderate 2/2 6/4 8/6
Severe 2/2 0 2/2
Chronic 0 0 0

8/7 (32%) 13/9 (29%) 21/16 (30%)



Chang Gung Med J Vol. 28 No. 3
March 2005

Chee-Chien Yong, et al
Deceased-donor liver transplantation

137

patients were moderate ACRs. Severe ACR was doc-
umented in 2 patients (12.5%). No patient developed
steroid-resistant or chronic rejection episodes.

Four patients underwent a re-laparotomy for
postoperative bleeding. One patient developed bowel
perforation and died of multi-organ system failure
due to sepsis 56 days after the transplant. Two
patients developed biliary complications requiring
surgical correction. In those 2 patients, the first
patient developed choledochostomy stenosis result-
ing in repeated cholangitis and underwent a choledo-
choplasty, while the second patient developed com-
mon bile duct stones which required a choledo-
cholithotomy.

The mean follow-up period was 109 ± 7.0
(range, 12~132) months. The Kaplan-Meier 1-, 3-,
and 5-year patient survival rates in this series were
88.46%, 83.86%, and 79.87%, respectively. The
Kaplan-Meier 1-, 3-, and 5-year graft survival rates
in this series were 86.79%, 82.28% and 78.36%,
respectively. The Kaplan-Meier 1- and 5-year com-
bined patient and graft survival rates were 77.27%
and 68.18% in stage 1 and 96.67% and 92.95% in
stage 2 (p = 0.041 by the Log rank test). There was
statistically significant improvement in patient sur-
vival rates between stage 1 and stage 2. Nine of 53
patients died for an overall mortality rate of 17%.
The causes of mortality at various time intervals
from the transplants are shown in Table 7. Seventy
percent of deaths occurred within the first 6 months.

DISCUSSION

Liver transplantation is an accepted option for

patients with end-stage liver disease. OLT survival
rates have significantly improved over the past few
decades. This improvement is attributed to judicious
preoperative evaluation, excellent anesthetic man-
agement, refined surgical techniques, aggressive
nursing care, and prompt detection and treatment of
complications. Survival rates in our series are com-
parable with other international data. According to a
UNOS report, 1- and 5-year survival rates after liver
transplantation were 87% and 74%, respectively.(13)

Our series presents 1- year and 5- year patient sur-
vival rates of 88.46% and 79.87%, respectively. Most
of the mortalities after OLT occur during the first
year, particularly within the first 3 months.(14,15) The
cause of mortality is mainly due to vascular compli-
cations, primary graft dysfunction, and infection.
During the same period of time, 150 live-donor liver
transplantations (LDLTs) were performed at CGMH-
KMC, and the 1- and 5- year survival rates were
97.9% and 96.0%, respectively.

A donor shortage limits liver transplantation in
Taiwan. This is mainly due to traditional Chinese
cultural influence and Buddhist practices “of burying
the dead physically intact”. Recently, enhanced pub-
lic awareness of the importance of organ transplanta-
tion has caused an increase in organ donations.
However, even though there is much enthusiasm for
donating organs, the number of deceased donors still
fails to meet the demands of organ transplantation.

Improvements in surgical techniques have made
it possible for a single organ to be shared by 2 recipi-
ents. Split-liver transplantation (SLT) is now recog-
nized as a practical and meaningful procedure to
decrease waiting times among pediatric patients in
North America.(15) At CGMH-KMC, we have per-
formed 10 SLTs (4 right and 6 left grafts) from 6
donors since 1997. The first experience with slit-
liver transplantation in Asia took place in May 1997
at CGMH-KMC. The graft came from a 22-year-old,
68-kg, male donor who died from a penetrating head
injury. In situ splitting was initially planned, but due
to donor hemodynamic instability, this plan was
aborted. The entire liver was harvested in a rapid-
sequence method followed by ex vivo hepatic bipar-
tition; the right graft was transplanted into a 15-year-
old girl with Wilson’s disease, and the left graft was
given to a 2-year, 11-month-old boy with biliary atre-
sia. The girl receiving the right graft is currently
alive with normal graft function. The boy developed

Table 7. Causes of Death and Survival Times of 9 Recipients

No. Disease Cause of mortality Survival time

15 Autoimmune disease AMI 8 days

16 BA PTLD 4 years, 1 month

23 BA Bowel perforation 56 days

24 BA PTLD 5 months, 2 days

36 HCV/HCC Lung malignancy 2 years, 2 months

41 BA Hypoxemia 2 months

43 BA Reperfusion injury 0 days

71 Hemangioendothelioma Duodenal bleeding 103 days

118 BA Sepsis 1 year, 5 months

Abbreviations: BA: biliary atresia; PTLD: post-transplant lymphopro-
liferative disorder; AMI: acute myocardial infarction.
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refractory hypoxemia and died of respiratory failure
2 months post-transplantation. In other cases, a right
graft was sent to Hong Kong(9) and another right graft
was sent to National Taiwan University Hospital in
Taipei. Three recipients each receiving a left graft
died. Causes of death were due to massive duodenal
bleeding, refractory hypoxemia, and sepsis.(11) There
seems to be no difference in the incidences of com-
plications with regard to the type of graft which is
used (Table 3). However, the number is too small to
draw significant statistical conclusions. Current prac-
tice has focused efforts on augmenting the deceased
donor pool with liver grafts suitable for splitting.

Liver transplantation began with transplants
being used for non-malignant end-stage liver dis-
eases such as biliary atresia and Wilson’s disease.
During stage 2, more patients with hepatitis-related
liver diseases with or without hepatocellular carcino-
ma were offered transplantations. It follows that the
recipient ages in stage 1 were younger than those in
stage 2.

Development of hepatitis B viral (HBV) graft
infection is related to a recipient's pre-transplantation
status of infection with HBV. The greatest recurrence
is seen among patients positive for HBV-DNA at the
time of transplantation.(17) Lamivudine and hepatitis
B immunoglobulin (HBIG) are used to treat patients
with HBV-related diseases. Our policy is to give
lamivudine to patients with HBV-related disease to
decrease the viral load while awaiting a transplant
and to give both lamivudine and HBIG to those
patients following the transplant.(18)

The occurrence of de novo HBV infection
among patients having undergone a transplant using
anti-HBc(+) donors has been established. Some
transplant centers exclude anti-HBc(+) donors from
their pool or limit their use to selected recipients.(18)

In Taiwan, 15%~20% of the general population is
HBsAg(+), and approximately 80% of adults are
anti-HBc(+).(19) Therefore, use of anti-HBc(+) donors
cannot be avoided. Our protocol is to give non-HBV-
related recipients active pre-transplant immunization
and to combine it with lamivudine postoperatively if
they receive a graft from an anti-HBc(+) donor.
Lamivudine has been widely used to prevent de novo
hepatitis B infection.(17)

Vessel thrombosis, particularly hepatic artery
thrombosis, is a serious complication resulting in
graft failure and possibly retransplantation.

Meticulous attention to the surgical technique must
be practiced to avoid this serious morbidity. In our
center, several strategies are used to maintain vascu-
lar patency. Hepatic arterial reconstruction is per-
formed under microsurgery. Intraoperative Doppler
ultrasound is routinely performed to check the vascu-
lar flow patterns and velocities. We perform liver
transplantation without a veno-venous bypass during
the hepatectomy. HO reconstruction is the key to a
successful liver transplantation. HO obstruction uni-
formly causes graft failure and patient death. In sub-
clinical HO obstruction, relatively decreased outflow
tract problems might not cause alterations in liver
graft function.

Hepatic outflow reconstruction evolved from
removal of the retrohepatic vena cava as part of the
recipient hepatectomy as a piggyback modification
as described by Tzakis et al.(21) The piggyback proce-
dure is extensively used in pediatric recipients with a
reduced-size or split-liver graft. HO reconstruction
includes an end-to-side or side-to-side cavo-caval
anastomosis in whole grafts, and hepatic vein or
donor IVC to the recipient HV or IVC venoplasty in
reduced-sized or split-liver transplantation with
cross-clamping of the IVC.

Four patients developed HO obstruction during
the operation in our early experience with the piggy-
back procedure. Two patients required additional
vascular anastomoses. Two patients received tissue
expanders to reposition the malposed graft and keep
the HO patent. Three patients developed HO obstruc-
tion from postoperative day 5 to postoperative week
5. All three cases used reduced-size or SLT left
grafts. One patient died of bowel perforation after a
re-laparotomy to correct an HO obstruction. One
patient died of massive duodenal bleeding 1 month
after the OLT. One patient died of sepsis of unknown
origin. The overall incidence of HO obstruction was
13.2% in our series. This is higher than those of
other reports.(22,23) Complications were markedly
reduced after adoption of a large side-to-side cavo-
caval anastomosis. Graft malpositioning due to a
graft size mismatch may also contribute to OH
obstruction.(24) Our protocol uses the piggyback pro-
cedure with a side-to-side cavo-caval anastomosis
for whole-graft transplantations.

Native PV thrombosis is an obstacle in liver
transplantation.(25) With greater experience, we have
extended the indications for transplantation in
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patients with native PV thrombosis by using a jump
graft from the deceased donor. In our series, 4
patients with extensive PV thromboses received a
jump graft from the same donor for use in the PV
anastomosis. All except 1 patient had favorable
results. In that patient with a postoperative PV
thrombosis, salvage surgery was successful 6 days
after transplantation. This is an encouraging observa-
tion among patients with a native PV thrombosis.
This condition was formerly regarded as a con-
traindication for transplantation. In recent years,
however, we have offered transplants to patients with
extensive native PV thromboses.

A hepatic artery (HA) thrombosis is another
serious complication which can result in early graft
failure and patient mortality. The incidence of HA
thrombosis has been reported to be 5%~12%.(26,27) In
our series, no HA thrombosis occurred. Two key fac-
tors contributed to this result: (1) the HA anastomo-
sis was performed using microsurgery, and (2) intra-
operative and postoperative Doppler ultrasound was
used. Our experience points to the use of Doppler
ultrasound as the imaging method of choice for the
early detection of vascular complications.

Patient survival rates in large liver transplant
series report 1- and 5-year survival rates of 79% and
67%.(28,29) In our series, overall 1-, 3-, and 5-year
patient survival rates were 88.46%, 83.86%, and
79.87%, respectively. Among our patients, the 1-, 3-,
and 5-year graft survival rates were 86.79%, 82.28%,
and 78.36%, respectively.

There was significant improvement in the sur-
vival rate of patients in stage 2 owing to better surgi-
cal techniques and perioperative management. The 1-
and 5-year survival rates in stage 2 (after 1998) were
96.67% and 92.95%, respectively. The Pittsburgh
group reported 1- and 5-year survival rates of only
86% and 72%. Thus, our OLT series provides excel-
lent results when compared with other similar series.

Aside from immunosuppression protocols and
leading indications of transplantation, there were no
statistical differences in graft survival rates and
rejection rates between the 2 stages.

Orthotopic liver transplantation is well accepted
as a therapeutic option for patients with end-stage
liver disease. Success with this type of transplant
depends on a cognizant and competent multidiscipli-
nary team, refined surgical techniques, excellent
anesthetic management, aggressive nursing care, and

prompt detection and treatment of complications.
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