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SUMMARY

Thrombocytopenia represents one of the most common complica-
tions of both hepatic cirrhosis and liver transplantation. Mecha-
nism considered to be responsible for post liver transplant (LT)
thrombocytopenia include: pooling of platelets in the enlarged
spleen, immune-mediated mechanisms, hemodilution or sequestra-
tion of platelets in the reperfused liver graft and impaired produc-
tion of thrombopoietin.In the present study we retrospectively 
analyzed 66 patients who underwent liver transplantation between
May 2012 – February 2013 at Fundeni Clinical Institute
Bucharest. Thrombocytopenia was defined as platelet count (PLT)
under 150.000 platelets/μl, severe thrombocytopenia as platelet
count under 25.000 platelets/μl. Our primary outcome was to
determine perioperative  risk factors for the development of severe
thrombocytopenia. The results of our study suggest a strong 
correlation between spleen size and preoperative platelet count,
regardless of the severity of the liver disease or the underlying
pathology. The length of surgery, intraoperative blood loss and 
subsequent blood products transfusion are strong indicators for the
need of platelet transfusion during liver transplantation. Platelet
count continued to fall for the first two postoperative days and after
that it showed un upward trent toward preopreative values but not
reaching them during the seven days follow-up. 
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RÉSUMÉ

La définition des facteurs de risque pour la thrombocytopénie
après la transplantation hépatique

La trhombocytopenie représente une des complications les plus
commune tant de la cirrhose que de la transplantation hépatique.
Les mécanismes considérés responsables de la thrombocytopénie
après transplantation sont: la destruction dans la rate des 
plaquettes, les mécanismes immunologiques, l’hémodilution ou
séquestration des plaquettes dans le foie transplanté, production
altérée de thrombopoiétine. Dans cette étude nous avons analysé
rétrospectivement 66 patients transplantés du foie entre mai 2012
et février 2013 à l’Institut Clinique Fundeni. La thrombocytopénie
a été définie en tant que nombre de plaquettes sous 150 000/μl et
considérée sévère quand le nombre de plaquettes a été sous 25
000/μl. Notre objectif premier a été de définir les facteurs de risque
peropératoires pour le développement de la thrombocytopénie. Nos
résultats démontrent une corrélation entre les dimensions de la
rate avant l’intervention et le nombre de plaquettes. La durée de 
l’intervention, la perte de sang en peropératoire et la transfusion 
qui en résulte sont des indicateurs de la nécessité d’apport de 
plaquettes pendant l’opération. Le nombre de plaquettes a 
continué à diminuer en postopératoire pendant les deux premiers
jours et remontant après mais n’atteignant pas le niveau d’avant
l’intervention les 7 premiers jours de suivi.
Mots clefs: transplantation hépatique, thrombocytopénie, 
plaquettes
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INTRODUCTION

TT
hrombocytopenia represents one of the most
common complications of both hepatic 
cirrhosis and liver transplantation, impacting

survival of patients included on the waiting lists for liver
transplantation [1] and postoperative survival of both graft
and recipient [2]. Many studies published up to present
time tried to identify perioperative risk factors for severe

postoperative thrombocytopenia without reaching a final
result. Mechanism considered to be responsible for post
liver transplant (LT) thrombocytopenia includes: pooling
of platelets in the enlarged spleen [3], immune-mediated
mechanisms [4], hemodilution or sequestration of
platelets in the reperfused liver graft [5] and impaired 
production of thrombopoietin [6]. Recent studies 
performed on animal models for xenotransplantation have
tried to demonstrate the importance of phagocytosis of
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thrombocytes by hepatic sinusoidal endothelial cells [7] or
activation of recipients pletelets after exposure to the graft
endothelial cells [8]. Despite the large number of clinical
trial conducted perioperative risk factors for severe 
thrombocytopenia still remain in debate. 

PATIENTS AND METHOD

The present study obtained its ethical approval by the
Ethical Committee of Fundeni Clinical Institute, Bucharest,
Romania (Chairperson Prof. Dr. Mihai Voiculescu), approvel
number 20927/2013). 

In the present study we retrospectively analyzed 66
patients who underwent liver transplantation between May
2012 – February 2013 at Fundeni Clinical Institute Bucharest.
We collected data from the patients medical charts as follows:
preoperative demographic data, ethiology of liver disease
including prognosis scores (Model for End Stage Liver Disease
– MELD and Child-Pugh), comorbidities, intraoperative 
management and postoperative evaluations. In accordance
with our internal guidelines blood tests were collected 2 hours
prior to surgery, 10 minutes into the neohepatic phase and in
the postoperative period at 8 hours intervals for the first 2 days
and at 12 hours intervals for the remaining of postoperative
stay. Spleen size was assessed prior to surgery by computed
tomography. 

All patients with known age over 14 years were included
in this study. Exclusion criteria consisted of: death within 24
hours, retransplantation within 28 days after surgery and
incomplete data recordings.

Thrombocytopenia was defined as platelet count (PLT)
under 150.000 platelets/μl, severe thrombocytopenia as
platelet count under 25.000 platelets/μl. Splenomegaly was
defined as enlargement in spleen size over 120 mm in 
diameter. Hypersplenism was defined as splenomegaly and
cytopenia (thrombocytopenia and/or leukopenia).

Anaesthestic technique. All patients underwent LT under
general anaesthesia. Induction was obtained propofol 1.5-2
mg/kg, fentayl 2-4 μg/kg and succinylcholine 1-1.5 mg/kg.
Neuromuscular blockade was obtained using Atracurium with
a loading dose of 0.5 mg/kg followed by 0.1 mg/kg at 20-45
minutes intervals. Anaesthesia was maintained using inhaled
sevoflurane and fentanyl in continuous infusion of 0.5-1
μg/kg/h, discontinued 1 hour before end of surgery. No neuro-
muscular blockade reversal agents were used. Intermittent 
positive-pressure ventilation (IPPV) was applied intraoperator
actively, using a fraction of inspired oxigen (FiO2) of 0.5 and
tidal volumes of 6-8 ml/kg. Haemodynamic monitoring was
made using either Swan-Ganz® catheter or PiCCO®.

Platelet transfusion was decided when PLT was under
10.000 elem/μl or under 20.000 elem/μl associated with
severe bleeding. Packed red blood cells (PRBc) were trans-
fused in order to maintain a haemoglobin level above 8 g/dl
and cryoprecipitate at fibrinogen levels under 100 mg/dl. Cell
saver® autotransfusion was used in patients with unknown
diagnosis of hepatocarcinoma and severe intraoperatively
bleeding. 

Our primary outcome was to determine perioperative

(preoperative, intraoperative and early postoperative) risk
factors for the development of severe thrombocytopenia.
Secondary endpoints were: determining the duration and
severity of thrombocytopenia and its impact on transfu-
sion requirements,  patient outcome and postanaesthesia
care unit (PACU) lenght of stay. 

Statistical analysis was performed using SPSS 19.0®.
Data are presented as mean ± SD. Chi-square test was used
for categorical variables (presence or absence of an under-
lying condition) and independent t-test was used for quanti-
tative data analysis. To identify independent risk factors for
thrombocytopenia we performed a univariate analysis of
data. Significant factors determined by the univariate 
analysis were subjected to multivariate analysis by logistic
regression. Statistical significance was considered at a 
p-value unde 0.05. 

RESULTS

After applying the exclusion criteria the study sample
was made up of fifty-six patients that underwent liver trans-
plantation. The mean age at the time of transplantation was
46.4 ± 12.48 years and the median MELD score of 16.53 ±
4.51. Off all patients, 30.4% (n=17) underwent living-relat-
ed liver transplantation, the rest (69.6%, n=39) being
cadaveric-donor liver transplantation. The platelet count
prior to surgery was 83461±66073plt/μl. Three patients
(5.4%) were splenectomised at the time of LT. Demographic
and preoperative caracteristics are presented in table 1 in
correlation with preLT platelet count. 

The mean duration of surgery was 469.26 ± 98.36 
minutes and that of the anhepatic phase 42.24 ± 11.89 
minutes. The intraoperative blood loss had a mean value of
5640 ± 5349 ml and did not correlate with preoperative

Age (years) 46.3±12.48 P=0.247
Sex P= 0.312

Male 51.8% (n=29)
Female 48.2% (n=27)

Type of transplantation P=0.354
Living-related LT 30.4% (n=17)
Cadaveric donor LT 69.6% (n=39)

MELD score 16.53±4.51 P=0.642
Child-Purgh score P=0.177

A 3.6% (n=2)
B 8.9% (n=3)
C 87.5% (n=51)

Underlying liver disease P=0.281
Alcohol 10.7% (n=6)
Viral hepatitis 55.3% (n=31)
Hepatocarcinoma 21.4% (n=12)
Others 12.6% (n=7)

Spleen size (mm) 140.7±54.51 P<0.001
Splenectomy 5.4% (n=3) P<0.001
Albumin (g/dl) 3.2±0.66 P=0.648
Bilirubin (mg/dl) 4.99±5.19 P=0.654
INR 1.61±0.42 P=0.878
Creatinine 0.89±0.41 P=0.878
Sodium (mmol/l) 135±6.01 P=0.333

Table 1 - Pretransplant variables associated with low platelet
count
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platelet count (p=0.081) or INR value (p=0.655). Thirty-
three percent of patients required platelet transfusion in the
preoperative period. Risk factors for platelet transfusion are
presented in table 2. Cell-saver autotransfusion was used in
12.5% (n=7) of patients. The mean blood products transfu-
sion in the intraoperative period was 7.08 ± 6.00 units
PRBc, 21.00 ± 12.94 units FFP, 3.91 ± 4.10 units cryo-
precipitat. Immediately after surgery the mean platelet count
was 54035 ± 33347 plt/μl. In patients not receiving platelet
transfusion a 50.4 ± 53 percent fall was registered in platelet
number. The only identifiable risk factor associated with a
higher fall in platelet count was donors’ age (correlation 
coefficient=0.687, p=0.010). 

The mean platelet count followed a downward trend for
the first two postoperative days from 54035 to 37035 plt/μl
and then un upward trend for the remaining days of ICU stay,
reaching a value of 62866 ± 40427 plt/μl in the seventh
postoperative days. Twenty-three percent of patients (n=13)
reached preoperative platelet levels during the seven day 
follow-up. 

Thirty-four percent of patients (n=19) had severe 
thrombocytopenia during their PACU stay and 21.4% (n=12)
required platelet transfusion during the postoperative follow-
up. Risk factors for severe thrombocytopenia are presented in
table 3.

The median length of postanesthesia care unit stay was
8.63 ± 3.39 days. Neither low platelet count prior to
surgery (correlation coefficient=-0.030, p=0.840) or
immediately after surgery (correlation coefficient=-0.166,
p=0.223) correlated with PACU stay.

DISSCUSION

The results of our study suggest a strong correlation
between spleen size and preoperative platelet count,
regardless of the severity of the liver disease or the under-
lying pathology. The length of surgery, intraoperative
blood loss and subsequent blood products transfusion are

Figure 1

Figure 2

Table 2 - Risk factors for intraoperative platelet transfusion

Correlation coefficient P value
Recipients age 0.139 0.308
Cold ischemic time -0.024 0.914
Warm ischemic time 0.004 0.984
INR -0.072 0.626
Spleen size 0.242 0.149
Pretransplant platelet count -0.292 0.041
Type of LT 0.135 0.322
Length of surgery 0.288 0.035
Length of anhepatic phase -0.028 0.839
Intraoperative blood loss 0.777 <0.001
Blood products transfusion

Cell saver transfusion -0.071 0.602
PRBc 0.733 <0.001
FFP 0.622 <0.001
Cryoprecipitat 0.606 <0.001

≤25.000plt/μl >25.000plt/μl p value
(n=19) (n=37)

Age (years) 50.53±9.19 44.32±13.51 0.048
MELD score 21.62±5.78 18.0±6.0 0.151
Cold ischemia time 193.33±93.04 207.12±99.33 0.768
(min)
Warm ischemia time 80.23±15.72 71.38±27.75 0.768
(min)
preLT Platelets (plt/μl) 57352±19009 99187±75916 0.005
Spleen size (mm) 170.71±27.03 122.43±59.23 0.002
Length of surgery (min) 482.5±115.08 462.64±89.9 0.527
Blood loss (l) 8.17±7.11 4.34±3.64 0.043
Autotransfusion (%) 8%(n=3) 21%(n=4) 0.234
Intraoperative blood
products transfusion

PRBc (units) 10.52±7.59 5.32±4.09 0.010
FFP (units) 25.21±16.19 18.83±9.94 0.143
Cryoprecipitat (units) 5.89±4.38 2.89±3.61 0.015
Platelets (units) 3.31±4.32 1.16±2.27 0.054

Table 3 - Risk factors for severe postoperative thrombocytopenia
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strong indicators for the need of platelet transfusion 
during liver transplantation. Platelet count continued to
fall for the first two postoperative days and after that it
showed un upward trent toward preopreative values but
not reaching them during the seven days follow-up. 

As mentioned, a number of factors have been studied as
predictors of thrombocytopenia in liver cirrhosis including
splenomegaly [9], decreased thrombopoetin levels [10,11]
and destruction of peripheral platelets by immune 
mechanisms [12].The present study is in accordance with
that of Ohira M et al. that stipulates that spleen size is 
significantly correlated with the degree of thrombocytopenia
in patients undergoing liver transplantation and with that of
Chen TY et al. that concluded that spleen size and throm-
bocytopenia after LT predicts low platelet count at 6 months
post LT [13]. Although data analysis suggested that previous
splenectomy significantly improves platelet count in 
cirrhotic patients (p<0.001) because of the small sample
size (n=3) we could not reach a deffinitive conclusion. 
Nevertheless present literature suggests that either splenec-
tomy [14] or partial splenic embolization [15,16] can be a
effective treatment of persistent hypersplenism in patients
with portal hypertension and those undergoing liver trans-
plantation.

The causes of thrombocytopenia in the postoperative
period consist of reduced platelet production by bone mar-
row [17], consumption of platelets in the hemostatic
process [18], entrapment of platelets in the liver graft or
graft dysfunction. Regardless of the underlying process our
data suggested that platelet count tends to rise beggining
with the second postoperative day, but does not reach
either pretransplant levels or normal values during the
one-week follow-up. Neither the etiology of liver disease
[19]or its severity, assessed by MELD score or Child-Pugh
class [20], does not influence the evolution of platelet
count during the early postoperative period. These results
are consistent with existing published data [21-23] except
that the rise in platelet count was slower in our study

group, probably due to a smaller platelet count in the 
perioperative period. Because the immunosuppressive 
regimen did not significantly differ in our study group we
could not determine the effects of these drugs on cytope-
nia following liver transplantation. The role of splenecto-
my or partial splenic embolization in the postoperative
period remains in debate, although a number of studies
have reported an improvement in platelet count after
intraoperative or postoperative splenectomy [24-26].  

CONCLUSION

In conclusion, spleen size is a significant risk factor for
thrombocytopenia in the perioperative period. Intraopera-
tive blood loss and subsequent blood products transfusion
as well as advanced recipients age represent risk factors for
potoperative severe thrombocytopenia. Strategies aimed at
increasing platelet count prior to surgery, like splenectomy
or partial splenic embolization, or to decrease intraopera-
tive blood loss may prove to be important strategies in
improving severe thrombocytopenia. 
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