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Co-existing liver disease increases the risk of postoperative
thrombocytopenia in patients undergoing hepatic resection:
implications for the risk of epidural hematoma associated
with the removal of an epidural catheter
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Abstract

Purpose A common surgical diagnosis for hepatic

resection in Japan is hepatocellular carcinoma secondary to

chronic viral hepatitis. It is known that chronic liver dis-

ease causes a decrease in blood platelet count. We retro-

spectively reviewed the perioperative changes in blood

platelet count associated with hepatic resection at a Japa-

nese institution and evaluated the incidence and risk factors

for postoperative thrombocytopenia, which may increase

the potential risk of epidural hematoma.

Methods We analyzed the data of 165 patients who

underwent hepatic resection between 1 March 2010 and 30

June 2012 at Hokkaido University Hospital. The criterion

of the platelet count for the unsafe removal of epidural

catheter was\100,000/lL. Logistic regression was used to

model the association between postoperative thrombocy-

topenia and co-existing liver disease, estimated blood loss

and type of hepatic resection.

Results After hepatic resection, 42.4 % of patients with-

out preoperative thrombocytopenia experienced thrombo-

cytopenia. The presence of co-existing liver disease was

identified as a risk factor for postoperative thrombocyto-

penia [odds ratio 3.17 (95 % confidence interval

1.63–6.18)]. There was no epidural hematoma in the 149

patients who had epidural anesthesia.

Conclusion Hepatic resection can cause postoperative

thrombocytopenia that may increase the potential risk of

epidural hematoma associated with catheter removal, and

the presence of co-existing liver disease heightens concerns

for postoperative crucial thrombocytopenia.

Keywords Hepatic resection � Co-existing liver

disease � Thrombocytopenia � Epidural hematoma

Introduction

Continuous epidural anesthesia and analgesia are widely

used for postoperative pain relief after hepatic resection in

Japan, but several authors have claimed that hepatic

resection causes postoperative coagulation abnormality,

which may increase the potential risk of epidural hema-

toma associated with catheter removal [1–5]. In most

previous studies assessing the postoperative changes in

hemostatic profile after hepatic resection and the risk of

epidural hematoma, the surgical diagnoses were metastatic

tumors and partial donor hepatectomy [2–4, 6, 7]. How-

ever, the disease for which hepatic resection is most

commonly performed in Japan is hepatocellular carcinoma

[8]. It is well known that hepatocellular carcinoma is sec-

ondary to liver diseases including chronic viral hepatitis B

and C [9]. Chronic hepatitis and cirrhosis can each cause a

decrease in the blood platelet count, even if there is no

coagulopathy [10, 11]. Most anesthesiologists believe that

epidural anesthesia is unsafe for patients with platelet

counts below 80,000–100,000/lL [12–14], although a

specific platelet count predictive of neuraxial anesthetic

complications has not been determined. Accordingly, it is

possible that in patients with chronic liver disease, the

incidence of crucial thrombocytopenia after hepatic
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resection, which may increase the risk of epidural hema-

toma associated with catheter removal, may be greater than

that in patients without co-existing liver disease. Yuan

et al. [5] have reported that in hepatic resection patients,

pre-existing liver cirrhosis is a risk factor for abnormalities

on postoperative hemostatic tests including prothrombin

time, activated partial thromboplastin time, or platelet

count values. However, there have been few investigations

to assess whether the presence of co-existing liver disease

is a risk factor for postoperative thrombocytopenia apart

from the risks associated with abnormal coagulation tests.

We retrospectively reviewed the perioperative changes

in blood platelet count associated with hepatic resection at

a single Japanese institution and evaluated the incidence of

postoperative thrombocytopenia that may increase the

potential risk of epidural hematoma associated with cath-

eter removal in a surgical population with a high preva-

lence of liver disease. We also examined whether the

presence of co-existing liver diseases is related to crucial

thrombocytopenia after hepatic resection.

Materials and methods

After institutional review board approval, the data of

patients who had hepatic resection between 1 March 2010

and 30 June 2012 at the Department of Gastroenterological

Surgery I at Hokkaido University Hospital were retrieved

from the hospital’s computerized clinical information sys-

tem. Data from donors who had partial hepatic resection

were excluded from the present analysis. Information

regarding the patients’ gender, age, medical history

including co-existing liver diseases, Child-Pugh class,

perioperative medication, surgical diagnosis, types of

hepatic resection, anesthesia procedure, estimated intra-

operative blood loss, and perioperative blood product

administration were recorded. We collected and analyzed

the patients’ data regarding blood platelet counts and the

prothrombin time international normalized ratio (PT/INR),

which were obtained during the preoperative period,

immediately after surgery, and over the seven days fol-

lowing surgery. The thrombocytopenia criterion for unsafe

removal of the epidural catheter was a platelet count

\100,000/lL [12].

Data are expressed as means ± standard deviations

(SDs). The unpaired t test and Chi square test were used to

test the differences in continuous variables and categorical

variables between two groups, respectively. Comparisons

between the preoperative blood platelet count results and

those obtained after hepatic resection were performed by

one-way analysis of variance for repeated measures with

Dunnett’s test. P values\0.05 were considered significant.

The 95 % confidence interval (CI) for the incidence of

epidural hematoma was calculated using the exact Clop-

per–Pearson method. To determine whether the presence of

co-existing liver disease, as well as the amount of intra-

operative blood loss and the type (major or minor) of

hepatic resection (which have both been suggested to affect

the postoperative coagulation profile [2, 4]), are risk factors

for crucial thrombocytopenia after hepatic resection, we

calculated the univariate odds ratios with corresponding

95 % CIs. We also calculated the adjusted odds ratios for

the factors using multivariate logistic regression models. In

this study, we defined major hepatic resection as the

resection of four or more liver segments [15]. The analyses

were performed using SPSS 17.0 statistical software (SPSS

Inc., Chicago, IL, USA).

Results

During the study period, a total of 203 patients underwent

hepatic resection at the Department of Gastroenterological

Surgery I at Hokkaido University Hospital. We excluded

22 patients who had risks of hemostatic disorders not

related to liver disease, two patients who had surgical

hemostasis for postoperative bleeding, one patient in whom

the tumor embolus in the right atrium was removed under

cardiopulmonary bypass, and 13 who had preoperative

platelet counts \100,000/lL. The most common surgical

diagnosis was hepatocellular carcinoma (n = 93), followed

by metastatic cancer (n = 21), echinococossis (n = 20),

cholangiocellular carcinoma (n = 13), biliary and gall-

bladder malignancy (n = 13), and others (n = 5). Eighty-

two patients had co-existing liver diseases. Sixty-eight

patients were chronically infected with hepatitis viruses

(hepatitis B n = 50, hepatitis C n = 16, hepatitis B and C

n = 2), 11 had alcoholic liver disease, two had non-alco-

holic steatohepatitis, and one had liver cirrhosis of

unknown etiology. Three patients who had co-existing liver

diseases were classified as Child-Pugh class B, and the

remaining 79 patients were classified as Child-Pugh class

A. Eighty-nine patients had major liver resections, and 76

patients had minor resections.

Changes in the perioperative blood platelet count and

the number of patients with postoperative thrombocytope-

nia are shown in Fig. 1. Seventy patients (42.4 %) had

postoperative thrombocytopenia of less than 100,000/lL.

Forty-one patients (24.8 %) had severe thrombocytopenia

of \80,000/lL and four patients had minimum values of

\50,000/lL. The peak number of patients with thrombo-

cytopenia was on postoperative days (PODs) 2 and 3. The

data for the patients with normal platelet counts and

thrombocytopenia after hepatic resection are summarized

in Table 1. The presence of co-existing liver disease was

found to be an independent risk factor for
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thrombocytopenia after hepatic resection (Table 2). In 82

patients with co-existing liver disease, the preoperative

platelet counts were significantly lower than those of the

patients without liver disease (17.5 ± 6.7 vs. 21.7 ± 6.3/

lL, P \ 0.01) while the % change in the platelet count

after surgery in patients with co-existing liver disease was

similar to that in the patients without liver disease

(-40.8 ± 13.8 vs. -43.7 ± 13.6 %, N.S.).

One hundred forty-nine patients had epidural anesthesia.

Epidural catheters were removed on POD 3.8 ± 0.8. There

was no epidural hematoma case during the study period

(95 % CI of the incidence of epidural hematoma:

0.00–2.44 %).

Discussion

We found that in our hepatic resection population with the

common surgical diagnosis of hepatocellular carcinoma,

hepatic resection caused thrombocytopenia at a level at

which the removal of the epidural catheter is not consid-

ered safe in 42.4 % of the patients with preoperative

platelet counts [100,000/lL. We also found that the pre-

sence of co-existing liver disease is a risk factor for post-

operative crucial thrombocytopenia after hepatic resection.

Although the actual incidence of symptomatic epidural

hematoma is unknown, the incidence was estimated on the

basis of previous reports as being \1 in 150,000 patients

receiving epidural anesthesia [16]. In the present study,

there was no symptomatic epidural hematoma case among

149 patients who had epidural anesthesia. However, in

light of the small sample size, the current result does not

necessarily imply that patients undergoing hepatic resec-

tion do not have an increased risk of neuraxial hematoma.

Some studies have evaluated blood platelet count after

hepatic resection in terms of the potential risk of epidural

hematoma [2–7]. Shontz et al. [4] and Matot et al. [2]

reported that the incidence of thrombocytopenia of

\100,000/lL after hepatic resection was 18 and 5 %,

respectively. Choi et al. [6] reported that five of 360 living

liver donors had a platelet count \80,000/lL.

Fig. 1 a Perioperative changes in the blood platelet (PLT) count and

b the number of patients with thrombocytopenia on postoperative

days (PODs). In 13 patients in whom the hemostatic tests were not

taken on POD 5 and 7, the data taken on POD 4 and 6 were used as

data of POD 5 and 7, respectively. ** P \ 0.01 vs. preoperative

value, PRE preoperative

Table 1 Data for patients with postoperative minimum PLT count

C100,000 and \100,000/lL

Postoperative minimum PLT
count

P value

‡100,000/lL \100,000/lL

N 95 70

Age (years) 62.0 ± 12.4 65.4 ± 10.2 0.07

Gender (N: M/F) 66/29 63/7 \0.01

Operating time (min) 332 ± 116 360 ± 119 0.12

Anesthesia time (min) 465 ± 135 478 ± 125 0.52

Estimated intraoperative
blood loss (mL)

585 ± 778
(median 370)

617 ± 661
(median 425)

0.78

Number of patients who
had PLT transfusion
during intra- or
postoperative periods

0 4 0.02

Number of patients who
had FFP transfusion
during intra- or
postoperative periods

26 34 0.05

Preoperative PT/INR 1.01 ± 0.01 1.04 ± 0.01 0.04

Postoperative maximum
PT/INR

1.33 ± 0.19 1.39 ± 0.24 0.08

Number of patients with
postoperative maximum
PT/INR [1.5

17 18 0.32

Preoperative PLT count
(910,000/lL)

22.6 ± 6.3 15.5 ± 5.2 \0.01

Postoperative minimum
PLT count
(910,000/lL)

13.6 ± 3.0 7.6 ± 1.5 \0.01

% changea -37.6 ± 12.7 -48.6 ± 12.7 \0.01

PLT platelet, FFP fresh frozen plasma, PT/INR prothrombin time international
normalized ratio
a % change = (postoperative minimum PLT count - preoperative PLT
count) 9 100/preoperative PLT count
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The incidence of thrombocytopenia after hepatic resec-

tion in our institution is higher than the incidence in these

reports. Most of our patients underwent hepatic resection

for hepatocellular carcinoma, which is usually associated

with viral hepatitis [9], and half of our patients had chronic

liver disease including chronic infection with hepatitis B or

C virus. In contrast, in most of the previous studies,

hepatocellular carcinoma was not a common surgical

diagnosis for hepatic resection, although information about

co-existing liver disease was not given [2–4, 6, 7]. Patients

with chronic liver disease (chronic viral hepatitis and cir-

rhosis) present low blood platelet counts which may result

from bone marrow suppression, a decrease of liver

thrombopoietin production, an autoimmune mechanism, or

platelet sequestration within the spleen [10, 11]. The

present results revealed the presence of co-existing liver

disease as an independent risk factor for thrombocytopenia

after hepatic resection, and showed that the higher inci-

dence of postoperative crucial thrombocytopenia in

patients with chronic liver diseases is due to the lower

preoperative platelet count. Therefore, it is possible that the

difference in the incidence of postoperative thrombocyto-

penia between most previous studies and ours is due to

differences in surgical populations. However, Yuan et al.

[5] reported that the peak incidence of thrombocytopenia of

\100,000/lL after hepatic resection was approximately

10 % on POD 2 in a population in which 44.4 % of the

patients had chronic liver disease, although information

about preoperative platelet count and the total number of

patients with postoperative thrombocytopenia were not

given. It is not yet clear why our present result differs from

theirs.

In the present study, the incidence of patients who had a

thrombocytopenia\100,000/lL reached a peak of 35 % on

PODs 2 and 3. This finding is in accord with the previous

reports showing that the platelet count after hepatic

resection reaches a nadir on POD 2–3 [2, 3, 6, 7]. It must be

noted that on POD 7, about 8 % of our patients still had

thrombocytopenia to an extent that epidural catheter

removal was not considered safe. These findings suggest

that there is an increased risk of epidural hematoma asso-

ciated with catheter removal for 1 week after hepatic

resection.

Our study has limitations associated with its retrospec-

tive and observational design. The major issue for this

study assessing hemostatic profiles is the lack of defined

criteria for perioperative transfusions of fresh frozen

plasma (FFP) and platelets. In this patient population, FFP

and platelets were transfused during intra- and postopera-

tive periods at the discretion of the anesthesiologists and

surgeons in charge; 36 % of our patients had FFP trans-

fusion. Accordingly, the postoperative coagulation data

such as the PT/INR are difficult to interpret in this study.

However, the patients who received platelet transfusion

were few (only four of 165). We therefore think that this

issue does not complicate the interpretation of the present

results regarding the perioperative platelet count.

In summary, hepatic resection can cause postoperative

thrombocytopenia that may increase the potential risk of

epidural hematoma associated with catheter removal. In

particular, it should be noted that the presence of co-

existing liver disease along with a lower preoperative

platelet count may heighten concerns regarding postoper-

ative crucial thrombocytopenia.
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