
Acta Cirúrgica Brasileira - Vol. 28 (1) 2013 - 55

9 – ORIGINAL ARTICLE
TRANSPLANTATION

Prospective analysis of 44 consecutive liver 
transplants performed at a university hospital1

Orlando Castro e SilvaI, Priscila NejoII, Nathalia CardosoII, Enio David MenteIII, Fernanda Fernandes SouzaIII, Andreza Corrêa 
TeixeiraIII, Thiago FreitasIV, Daniel CagnolatiIV

IPhD, Chairman and Head, Department of Surgery and Anatomy, FMRP-USP, Ribeirao Preto-SP, Brazil. Conception and designed of the study, 
responsible for intellectual and scientific content of the study. 
IIGraduate student, FMRP-USP, Ribeirao Preto-SP, Brazil. Intellectual, design, scientific content of the study, acquisition of data, manuscript writing.
IIIPhD, Unit of Liver Transplantation, Department of Surgery and Anatomy, FMRP-USP, Ribeirao Preto-SP, Brazil. Critical revision. 
IVMD, Unit of Liver Transplantation, Department of Surgery and Anatomy, FMRP-USP, Ribeirao Preto-SP, Brazil. Technical procedures, critical 
revision.

ABSTRACT
PURPOSE: To analyze the intraoperative and immediate postoperative biochemical parameters of patients submitted to orthotopic liver 
transplantation.
METHODS: Forty four consecutive orthotopic liver transplants performed from October 2009 to December 2010 were analyzed. 
The patients (38 male and eight female) were divided into two groups: group A, survivors, and group B, non-survivors. Fifty percent 
of group A patients were Chid-Pugh C, 40% Chid-Pugh B and 10% Chid-Pugh A. In group B, 52% of the patients were Chid-Pugh 
C, 41% Chid-Pugh B, and 17% Chid-Pugh A. All orthotopic liver transplants were performed by the piggy-back technique without a 
portacaval shunt in an anhepatic phase. ALT, AST, LDH and lactate levels were determined preoperatively, at five, 60 minutes after 
arterial revascularization of the graft and 24 and 48 hours after the end of the surgery.( or: after the surgery was finished).
RESULTS: There were no preoperative clinical differences (Child and Meld) between the two groups. The times of warm and 
hypothermal ischemia were similar for both groups (p>0.05). Serum aminotransferases levels at five and 60 minutes after arterial 
revascularization of the graft were similar (p>0.05) for both groups, as also were lactate levels at the time points studied. There was no 
significant difference in Δ lactate between groups at any time point studied (p>0.05). No significant difference was observed between 
groups during the first 24 and 48 hours after surgery (p>0.05).
CONCLUSION: No significant difference in any of the parameters studied was observed between groups. Under the conditions of the 
present study and considering the parameters evaluated, no direct relationship was detected between the intraoperative situation and the 
type of evolution of the patients of the two groups studied.
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Introduction

The survival rate of patients undergoing orthotopic liver 
transplantation (OLT) depends on a series of factors in addition to 
the previous clinical condition of the donor and to the quality of 
his maintenance in the intensive care unit until the time for surgery 
to obtain the liver1. The characteristics of the transplant candidate, 
the surgical technique, the quality of liver graft preservation after 
different periods of hypothermal and normothermal ischemia and 
anhepatic periods, intensity of the ischemia and reperfusion (I/R) 
injury with varied clinical repercussions, and also the immediate 
postoperative care are extremely important and influence the rate 
of postoperative  survival1-2.

Because the set of procedures in OLT is highly complex, 
demanding a multidisciplinary approach, it is important to look 
for factors that may determine or interfere with the postoperative 
outcome of patients submitted to OLT1. Various studies have 
been performed in an attempt to find the ideal prognostic index 
that employs clinical symptoms or comorbidities and accurately 
predicts which patient is more susceptible to developing 
postoperative complications that would imply an early mortality 
(up to 30 days)1-3. The aminotransferases (ALT and AST) and 
lactic dehydrogenase (LDH) are enzymes whose increased serum 
levels indicate acute hepatocellular suffering with high sensitivity4. 
The Model for End-Stage Liver Disease (MELD) score has the 
advantage over the traditional Child-Pugh score of being based 
on objective and readily available variables (serum bilirubin, 
international normalized ratio of prothrombin time [INR], and 
serum creatinine) rather than on subjective assessment of degree 
of clinical abnormalities without universally accepted definitions, 
and thus widely variable5. 

The hepatic tissue has a great capability to convert lactate 
to pyruvate through LDH and then to glycogen6. Consequently, the 
impairment of liver function after the graft transplantation provoked 
by systemic hypoperfusion, hypoxia and acidosis is responsible for 
a low clearance of lactate, especially after reperfusion of the liver7. 
Additionally, all the related clinical factors of both the donor and 
the recipient and the surgical times of the recipient, especially the 
times of hypo and normothermal ischemia, are known to interfere 
directly or indirectly with the degree of I/R injury to the liver 
during transplantation and to affect the outcome of transplanted 
patients in a significant manner8.             

Thus, the objective of the present study was to evaluate 
the biochemical indicators of a consecutive series of patients 
submitted to OLT that might be discriminatory regarding early 
mortality (up to 30 posttransplantation days).  

Methods 

Forty four consecutive orthotopic liver transplants 
performed from October 2009 to December 2010 were analyzed. 
The patients (36 male and eight female) were divided into two 
groups: group A, survivors, and group B, non-survivors. Fifty 
percent of group A patients were MELD C, 40% MELD B and 
10% MELD A. In group B, 52% of the patients were MELD C, 
41% MELD B, and 17% MELD A. All orthotopic liver transplants 
were performed by the piggy-back technique without a portacaval 
shunt in an anhepatic phase9. ALT, AST, LDH and lactate levels 
were determined preoperatively and at five and 60 minutes after 
arterial revascularization of the graft. The patients were evaluated 
during the first 48 hours after surgery.

Results  

There were no preoperative clinical differences (Child 
and MELD) between the two study groups. The times of warm and 
hypothermal ischemia were similar for both groups (p>0.05), Table 
1. Serum ALT, AST and LDH levels at five and 60 minutes after 
arterial revascularization of the grafts were similar (p>0.05) for 
both groups, as also were lactate levels at the time points studied. 
There was no significant difference in Δ lactate between groups 
at any time point studied (p>0.05). No significant difference was 
observed between groups during the first 24 and 48 hours after 
surgery (p>0.05), Tables 2 and 3.

TABLE 1 – Gender, age, Child, MELD and time of 
hypothermic and warm ischemia of transplanted patients.

Patients
(n=44)

Survivors
(n=30)

Non-Survivors
(n=14)

Gender M/F 27/3 9/5
*Age 46 ± 13 51 ± 9

Child A 12 20
Child B 44 40
Child C 44 40

MELD

*Time of hypothermal 
Ischemia (hours)

*Time of warm 
Ischemia (minutes)

16 a 60

8.16 ± 1.65

64.56 ± 30.35

14 a 40

7.98 ± 0.86

63.2 ± 74.7

*Values expressed as mean ± SD
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TABLE 2 – Time of post-graft revascularization and 
ALT, AST, LDH and Δ lactate levels of survivor patients.

Group Survivors (A)

Time Post Graft 
Revascularization

5 min 60 min 24 h 48 h

ALT (U/L) 410 ± 74 647 ± 599 915 ± 203 783 ± 146

AST (U/L) 659 ± 116 1.016 ± 910 1.348 ± 363 1.580 ± 395

LDH (U/L) 2.080 ± 364 3.049 ± 2,863 3.105 ± 600 2.700 ± 500

∆ Lactate -0.9 ± 0.3 3.1 ± 0.6 +1.2 ± 1.0 -0.7 ± 0.2

*Values expressed as mean ± SD

TABLE 3 - Time of post-graft revascularization and 
ALT, AST, LDH and Δ lactate levels of non-survivor patients.

Group Non-Survivors (B)

Time Post Graft 
Revascularization

5 min 60 min 24 h 48 h

*ALT 346 ± 69 655 ± 735 1.330 ± 878 938 ± 605

*AST 569 ± 130 1.077 ± 819 1.600 ± 500 1.606 ± 550

*LDH 2.011 ± 421 2.974 ± 2.622 2.823 ± 1.886 2.600 ± 510

∆ Lactate -1.2 ± 0.5 4.2 ± 2.0 +2.0 ± 1.5 +1.2 ± 0.8

*Values expressed  as mean ± SD

Discussion

Several literature reports have shown the constant search 
for indicators that might predict with high sensitivity the type of 
outcome of patients submitted to OLT10-11.

The mathematical index MELD, published in 200212 
in the United States and adopted in Brazil in 200613, has been 
preferentially used as an index for allocation of organs for 
transplantation. However, as an indicator of the severity of liver 
disease and as a predictive factor of the type of patient outcome 
after surgery (survival and mortality), it has not proved to be 
sensitive enough to discriminate between post-OLT survivors and 
non-survivors.

The aminotransferases ALT and AST and LDH4, sensitive 
markers of acute hepatocellular injury, have proved to be sensitive 
in indicating different levels of (I/R injury, although they do not 
demonstrate significant differences in the type of outcome of 
transplanted patients14. In the present investigation, no statistically 
significant difference was detected in the levels of these enzymes 

between the two types of outcome studied.
During liver transplantation the tissue injury occurs as a 

result of the initial ischemic insult, which is determined primarily 
by the magnitude and duration of the subsequent damage induced 
by reperfusion7. As a consequence, serum lactate level increases 
and may be used as a sensitive indicator both of the hepatocellular 
injury caused by I/R and eventually of postoperative outcome. It is 
known that, under conditions of reduced hepatic flow, there is an 
increase in serum lactate, which may then function as an indicator 
of liver injury, even though temporary7. On this basis, it would 
be expected that, the higher the I/R injury, the higher the serum 
lactate levels, or vice versa. Thus, we may assume that serum 
lactate may function separately as a predictive index of the type 
of outcome of patients after OLT. As shown in Table 1, the normal 
and hypothermal times of ischemia were similar for both groups. 

In the present study, we expressed the behavior of 
serum lactate as the difference (∆) between its postoperative 
and preoperative values. Analysis of the results showed that 
serum lactate did not prove to be a sensitive indicator of the 
type of postoperative outcome. Other studies are needed in order 
to continue to look for indicators that might predict the type of 
outcome of patients submitted to complex procedures involving 
multiple risk factors such as liver transplantation. 

Conclusion          

No significant difference in any of the parameters 
studied was observed between groups. Under the conditions of the 
present study and considering the parameters evaluated, no direct 
relationship was detected between the intraoperative situation and 
the type of evolution of the patients of the two groups studied.
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