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Introduction

L iver transplantation (LT) is the gold standard treatment for 
patients suffering from end stage liver disease (ESLD).1 In 
2001, a LT program was commenced in Imam Khomeini 

Hospital Complex, the second LT center
capital city of Tehran. In this report we present the results of our 
10-year experience with LT and also describe the surgical and 
non-surgical factors associated with improved outcomes.

Patients and Methods

Recipients
All patients who received transplants from deceased donors 

between January 2002 and December 2011 were enrolled in the 
study.  The program was divided into three phases:

 Phase 1 (2002  – 2005, n = 9): We tried to start a new program 
and overcome the basic obstacles. 

 Phase 2 (2006 – 2009, n = 41): As a low-volume transplant 
center, we tried to increase the number of LTs in our center and 
also improve the quality of transplantation. 

 Phase 3 (2010 – 2011, n = 49): We performed more than 20 

LTs per years is considered as ‘high-volume transplant center’.2,3

 
After performing a complete preoperative evaluation, a multi-

disciplinary committee consisting of transplant surgeons, hepatol-
ogists, anesthesiologists, radiologists, pathologist, psychiatrists, 
infectious disease specialists and liver transplant coordinators 
prioritized patients on the waiting list. Patients with age over 65 

-
ciency virus test were excluded from the list. Recipients’ data was 
recorded in a database.

Medical management
Immunosuppression induced by 1000-mg methylprednisolone 

in anhepatic phase and maintained by using a triple therapy regi-
men of a corticosteroid, calcineurin inhibitor and mycophenolate 
mofetil.

Surgical procedures
In phase 1 standard hepatectomy and end-to-end cavo-caval 

-
back technique with side-to-side cavo-caval anastomosis was 
used. Venovenous bypass was performed in just 2 patients in 
phase 1. Common bile duct was anastomosed in an end-to-end 
fashion except for patients with primary sclerosing cholangitis (n 
= 7) and a re-transplantation case in which the Roux-en-Y cho-
ledochojejunostomy was performed.
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Results

  Ninety-nine deceased donor orthotopic LTs were performed for 
98 patients (49 males) with a mean age of 37.5 ± 13 years (range 
8 – 62). In phase 3, one patient with autoimmune liver disease un-
derwent re-transplantation due to hepatic artery thrombosis after 3 
months and was alive until October 2013. Mean body mass index, 
CTP and MELD scores were 23.6 ± 3.9 (kg/m²), 19.6 ± 4.5 and 
10.1 ± 1.6, respectively. The main indication for LT was crypto-
genic cirrhosis (26 %) followed by autoimmune hepatitis (22%), 
hepatitis B virus (HBV) (14 %) and hepatitis C virus (HCV) re-
lated cirrhosis (12 %). Oper    ative data are summarized in Table 1.

The trend of liver transplants per year and patients’ living sta-
tus are shown in Figure 1. The overall median follow-up time for 
all patients was 29.5 months (range 11 – 132 months). One-year 
Survival rates were 33 % in phase 1, 68 % in phase 2 and 88 % 
in phase 3. 

Di  scussion

This    report shows the progress of a LT program in one of the 
well-established centers in the Middle East since 2001 which was 
divided into 3 phases based on technical advances and number of 
transplants performed per year.

Our d      ata shows an up  ward trend in LTs from 3 to more than 
20 transplantations per year. Parallel to this upward trend in the 
number of transplants, 1-ye  ar patient survival rate increased from 
33 % in phase 1 to 88 % in phase 3, despite similar demograph-
ics, MELD, and CTP scores among different phases. In addition 

to overcoming the procedure-related learning curve, several other 
important factors might contribute to the outcome.

mentioning. First, we rearranged the operations by negotiat-
ing with hospital authorities to reduce the cold ischemia time. 
In phase 1, since the blood bank and laboratories in the hospital 
could not support such operations at midnight, there was a long 
delay between two operations. Second, we adapted technique of 
caval sparing hepatectomy which is recommended in orthotopic 
LT with few surgical complications.4,5 Its Potential advantages in-
clude lower risk of bleeding and hemodynamic instability reduc-
ing the need for blood components transfusion, shorter operative 
time, and obviating the need for venovenous bypass.6-8 Third, we 

technique). A simpler and faster technique with a lower incidence 
of intraoperative bleeding reducing the need for blood transfusion 
which along with partial clamping of the inferior vena cava, has 
made it a preferred technique in some centers.1 

From the beginning of phase 3, a rotational thromboelastom-
etry device (ROTEM®) was used during the surgery to control 
coagulation in real time. Since thromboelastometry provides an 
immediate assessment of coagulation state and implementation of 
targeted treatment, it may have a role in minimization of blood 
products transfusion during LT.9 We believe taking advantage of 
thromboelastometry in addition to overcoming the learning curve 
and performing more than 20 transplants per year were among the 
major factors that reduced the need for transfusion of fresh frozen 
plasma and decreased operative time during phase 3.

In summary, our experience with developing a new LT program 

Surgical Parameters Total (n = 98) Phase 1 (n = 9) Phase 2 (n = 41) Phase 3 (n = 48)
Cold ischemia time (minutes) 347  (290–435) 880 (750–1040) 395 (303–461) 305 (280–360)
Operative time (minutes) 450  (390–525) 610 (570–675) 467 (395–525) 425 (380–480)
Arterial reconstruction through jump graft 19 (20 %) 1 (11 %) 12 (29 %) 6 (12 %)
Platelet transfusion (units) 7  (0–15) 7.5 (0–17) 10 (3–15) 5 (0–15)
PRBC transfusion (units) 9  (5–13) 8.5 (7–18) 10 (5–15) 8.5 (4–13)
FFP transfusion (units) 5 (0–13) 12.5 (0–27) 10 (5–15) 0 (0–10)
Values are given as the medians and (interquartile ranges) except for arterial reconstruction; PRBC: Packed Red Blood Cell; FFP: Fresh Frozen Plasma.

Table 1. Operative data of patients in 3 phases

Figure 1. Trend of primary liver transplants per year and living status outcome of patients until October 2013
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and administrative aspects of this procedure. Marked improve-
ment in survival among patients is one of the results of this con-

-
sary to achieve even better outcomes.

References

1. 
SA, et al. A single-center experience of 500 liver transplants using 

15: 466 – 474.
2. Nieuwenhuijs VB, Chen JW, John L, Ring J, Harley H, Dolan PM, et 

al. Liver transplantation: a small-volume unit experience. ANZ J Surg. 
2008; 78: 128 – 133.

3. Edwards EB, Roberts JP, McBride MA, Schulak JA, Hunsicker LG. 
The effect of the volume of procedures at transplantation centers on 
mortality after liver transplantation. The New England journal of med-
icine. 1999; 341: 2049 – 2053.

4. Parrilla P, Sanchez-Bueno F, Figueras J, Jaurrieta E, Mir J, Margarit 
C, et al. Analysis of the complications of the piggy-back technique in 
1,112 liver transplants. Transplantation. 1999; 67: 1214 – 1217.

5. Jovine E, Mazziotti A, Grazi GL, Ercolani G, Masetti M, Morganti M, 
et al. Piggy-back versus conventional technique in liver transplanta-
tion: report of a randomized trial. Transpl Int. 1997; 10: 109 – 112.

6. Hesse UJ, Berrevoet F, Troisi R, Pattyn P, Mortier E, Decruyenaere 
J, et al. Hepato-venous reconstruction in orthotopic liver transplanta-
tion with preservation of the recipients’ inferior vena cava and veno-
venous bypass. Langenbecks Arch Surg. 2000; 385: 350 – 356.

7. Khan S, Silva MA, Tan YM, John A, Gunson B, Buckels JA, et al. 
Conventional versus piggyback technique of caval implantation; with-
out extra-corporeal veno-venous bypass. A comparative study. Transpl 
Int. 2006; 19: 795 – 801.

8. Miyamoto S, Polak WG, Geuken E, Peeters PM, de Jong KP, Porte 
RJ, et al. Liver transplantation with preservation of the inferior vena 
cava. A comparison of conventional and piggyback techniques in 
adults. Clin Transplant. 2004; 18: 686 – 693.

9. Blasi A, Beltran J, Pereira A, Martinez-Palli G, Torrents A, Balust J, 
et al. An assessment of thromboelastometry to monitor blood coagula-
tion and guide transfusion support in liver transplantation. Transfu-
sion. 2012; 52: 1989 – 1998.


