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Hypersplenism, secondary to portal hypertension, is com-
mon in hepatocellular carcinoma (HCC) with liver cirrhosis.
Hepatic resection in the patient with hypersplenic thrombocy-
topenia (HSTC) may cause a perioperative bleeding episode
and sometimes, liver failure. In order to investigate the effect
of concomitant splenectomy in HCC patients with HSTC,
clinical parameters are retrospectively reviewed for 18 HCC
patients who underwent hepatic resection with or without
splenectomy.

Among 581 HCC patients who underwent hepatic resection
during the past 17 years, 18 patients with HSTC were investi-
gated. Twelve of them underwent hepatic resection for HCC
and had a concomitant splenectomy and the remaining 6 pati-
ents underwent hepatic resection for HCC only. The clinical
outcomes and postoperative changes in platelet count, serum
albumin level, serum total bilirubin levels, prothrombin time
and clinical staging (Child-Pugh Classification) were reviewed.

The resected spleen mean weight was 350.7 = 102.9 g.
Postoperative platelet counts were significantly increased with
albumin levels and clinical staging scores also improved after
the splenectomy. Among the 12 patients who had a splenec-
tomy, 6 patients had postoperative complications and one died
of recurrent variceal bleeding.

According to this data, it is not harmful to perform a
concomitant splenectomy and hepatectomy for the HCC patient
with severe HSTC, it can even be beneficial in improving both
the platelet count and clinical staging.
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INTRODUCTION

A large number of patients with hepatocellular
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carcinoma (HCC) also have concurrent liver
disease such as cirrhosis. Some of these patients
with liver cirrhosis usually have thrombocyto-
penia caused by portal hypertension and secon-
dary hypersplenism. Thrombocytopenia secon-
dary to hypersplenism is the result of sequestra-
tion of platelets in the splenic reticuloendothelial
system and decompression of portal pressure may
not improve the thrombocytopenia.

The lack of established treatment guidelines for
hypersplenism and the uncertain effects of splen-
ectomy on the immune system of patients with
malignant tumors,"” make it difficult for surgeons
to treat HCC patients with hypersplenism.3'5
Hypersplenic thrombocytopenia (HSTC) is de-
fined as, thrombocytopenia secondary to splenic
congestion with platelet counts that are usually
less than 10,000/mm’. The incidence of HSTC
among liver cirrhosis patients is reported to be
between 11% and 33%.*° Hepatic resection in
HCC patients with HSTC is a very risky pro-
cedure due to impaired liver function, coagulo-
pathy and a bleeding tendency during surgery.”"
Even though splenectomy is not generally recom-
mended, unless the patient is actually suffering
from thrombocytopenia, splenectomy in IHCC
patients with HSTC has been reported to be effec-
tive in improving platelet counts and decreasing
the severity of coagulopathy.”” However, portal
vein thrombosis and impaired immune function,
such as in post splenectomy syndrome, are poten-
tial side effects.”""* The aim of this study, there-
fore, was to assess the value of concurrent splen-
ectomy in the treatment of HCC patients with
HSTC.
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MATERIALS AND METHODS
Patients

Five hundred and eighty-one patients under-
went hepatic resection for HCC at Severance
Hospital, Yonsei University Medical Center,
between March 1986 and July 2003. Of these 581
patients, 18 HCC patients who were also dia-
gnosed with cirrhosis of the liver and HSTC, were
retrospectively selected for the study. Twelve of
them underwent hepatic resection with splenec-
tomy (splenectomy group; S) and the others un-
derwent only hepatic resection (No splenectomy
group; NS). All 18 patients had preoperative liver
function tests, an indocyanine-green (ICG) clear-
ance test, abdominal ultrasound (US), computed
tomography (CT) and angiography. Character-
istics of the 18 selected patients are shown in
Table 1.

Methods

Under general endotracheal anesthesia, all 18
patients underwent hepatic resection but con-
comitant splenectomy was performed before the
hepatic resection in only 12 patients. Intrao-
perative platelet transfusion was started upon
skin incision with a target platelet count of
100,000/ mm’. Platelet transfusion was continued
until the end of the splenectomy in the splenec-
tomy patients. The Pringle maneuver was per-
formed as necessary during hepatic resection.
Complete blood count (CBC), serum chemistry

Table 1. Demographic of Patients

studies, and prothrombin time were measured on
the seventh day postoperatively. The measured
values were compared to preoperative values for
analysis. Operative morbidity and mortality were
defined as those occurring within one month after

surgery.
Statistics

Statistical analyses were done using the Statis-
tical Package for the Social Sciences (SPSS) version
11.0 (SPSS, Inc., Chicago, IL, USA). Preoperative
and postoperative platelet counts, albumin levels,
bilirubin levels and prothrombin time were
compared using the Wilcoxon signed ranks test. A
p value<0.05 was considered statistically signifi-
cant.

RESULTS

Histopathologic studies showed evidence of
liver cirrhosis, aside from hepatocellular carci-
noma, in all 18 patients. The malignant lesion(s)
was (were) located in the right lobe in 6 patients
and in the left lobe in 6 patients in group S. In
the NS group, malignant lesion(s) was (were)
located in the right lobe in 4 patients and in the
left lobe in 2 patients. The average size of the
tumor was 4.04cm (range: 1.5-8.0) in group S
and 494 cm (range: 2.2-9.0) in group NS. The
average number of lesions was 1.4 (range: 1-3) in
group S and 1.5 (range: 1-4) in group NS (Table
2). The average weight of the resected spleens was

Splenectomy (+) (n=12) Splenectomy (-) (n=6) p value
Gender (male: female) 9:03 4:02 ns
Age (years) 48.8 (range: 37-61) 58.7 (range: 52-68) <0.06
Serum HBs Ag (+) 11 4 ns
ICG R15 (%) 16.5 = 6.9 (range: 7.1-25.2) 150 = 9.8 (range: 3.5-32.1) ns
Child-Pugh classification ns
A 6 4
B 6 2

HBs Ag, hepatitis B surface antigen; ICG, indocyanine green; ns, not significant.
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Table 2. Details Regarding Tumors
Splenectomy (+) (n=12) Splenectomy (-) (n=6) p value

Number 1.4 (range: 1-3) 1.5 (range: 1-4) ns
Maximum size (cm) 4.0 (range: 1.5-8.0) 4.9 (range: 2.2-9.0) ns
Distribution ns

Left lobe 6 4

Right lobe 6 2

ns, not significant.

350.67 + 102.86 g (range 166-470). All the resected
spleens showed evidence of congestion. In terms
of hepatic resection, a wedge resection, 6 segmen-
tal resections, 2 left lobectomies, and 3 right lobec-
tomies comprised the S group surgery, with 2
wedge resections, a segmentectomy, a left lobec-
tomy and a right lobectomy for the NS group.
Details of the surgery are as in Table 3.
Estimated blood loss during surgery was 1625
+ 97619 ml (range 400 -3200 ml) in the S group
and 1068.3 + 918.7 ml (range: 400 - 2250 ml) in the
NS group (p=ns: not significant). The average
amount of intraoperative transfusion (plasma and
packed red cells) was 1295 + 1057.78 ml in the S
group and 1195.0 + 12503 ml in the NS group
(p=ns). No transfusion was necessary for 2 pati-
ents of the S group and one patient of the NS
group. The average preoperative platelet count
was 55.25x10° + 14.59x10°/mm’ and the aver-
age postoperative platelet count was 176.83 x 10°

Table 3. Surgical Details

+ 46.49%10°/mm’ in the S group, but were 79.00
x105 + 33.17x10°/mm’ and 73.83x10° + 2643
x10°/mm’ in the NS group, respectively. All
patients of the S group showed improvement in
their platelet counts by 100,000/ mm° or more on
postoperative day #7. The increase in platelet
count after splenectomy was statistically signifi-
cant (p<0.0001). Albumin levels also improved
from preoperative levels of 3.0 + 0.3g/dl to post-
operative levels of 3.4 + 0.3 g/dl in the S group,
while those levels in the NS group were 3.6 + 0.6
g/dl and 3.4 + 03 g/dl, respectively (p=0.015).
The mean prothrombin time (INR) of the S group
increased from 1.18 + 0.12 preoperatively to 1.56
+ 0.50 at POD #7, and that of the NS group also
increased from 1.07 + 0.12 preoperatively to 1.20
* 0.13 at POD #7. (p=0.01). The mean serum
bilirubin levels increased from 1.22 + 0.66 mg/dl
to 1.36 + 0.86 mg/dl in the S group, and from 1.28
+ 0.89mg/dl to 1.91 + 201 mg/dl in the NS

Splenectomy (+) (n=12) Splenectomy (-) (n=6) p value

Operation ns

Wedge resection 1 2

Segmentectomy 6 1

Lobectomy (right: left) 3:2 2:1
Operation time (min) 2733 £ 87.6 235.0 £ 74.1 ns
Blood loss (ml) 1625.0 £ 976.2 1068.3 £ 918.7 ns
FFP and packed RBC transfusion (ml) 1295.0 £ 1057.8 1195.0 £ 1250.3 ns

Weight of removed spleen (gram)

350.7 = 102.9

FFP, fresh frozen plasma; ns, not significant.
Values were shown as mean = SEM.
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group, (p=ns). However, 9 out of the 12 patients
in the S group showed a decrease in serum bili-
rubin levels postoperatively but 5 patients of the
NS group showed an increase in serum bilirubin
levels. 4 out of 6 Child-Pugh class B patients in
the S group showed clinical improvement at POD
#7 and were re-classified as Child-Pugh class A,
but no patients in the NS group showed improve-
ment of Child-Pugh classification at POD #7.
Laboratory study values are summarized in Table
4.

One patient in the S group died 20 days after
surgery due to hepatic failure secondary to
recurrent bleeding from esophageal varices. One
patient in the NS group died of hepatic failure at
POD #26. There were six complications in the 5
group. One patient had an upper gastrointestinal
bleeding postoperatively, which was treated suc-
cessfully via EGD. Four patients had postopera-
tive pleural effusion and one patient underwent
laparotomy for a perforated peptic ulcer after
splenectomy. All six patients of the NS group
showed postoperative pleural effusion, which was
well controlled, and one patient with Child-Pugh
class B suffered esophageal varices bleeding
which was controlled by endoscopic band
ligation.

DISCUSSION

Both morbidity and mortality after hepatic
resection have decreased in recent years, due to

Table 4. Comparison of Clinical Laboratory Study Details

advances in surgical techniques and perioperative
care.”’® However, hepatic resection for HCC
patients with concurrent HSTC remains compli-
cated and challenging. This study demonstrated
that splenectomy increases platelet counts in HHCC
patients with hypersplenism. Increased platelet
counts, in turn, decrease the risk of bleeding
during hepatic resection. Changes in albumin
levels and prothrombin time were also noted in
this study, but their significance is uncertain due
to postoperative transfusion and albumin supple-
mentation. Hyperbilirubinemia secondary to
hypersplenism is thought to be due to increased
destruction of red blood cells, and causes signifi-
cant strain on the liver’s ability to process bili-
rubin."” Splenectomy aids in decreasing bilirubin
levels, although its mechanism is still uncertain.
Conservative treatment to help liver function
recovery also decreases bilirubin levels. Generally,
serum bilirubin levels increase temporarily after
hepatic resection.™’ Nine patients in S group
experienced decrease in serum bilirubin levels but
3 patients in the S group and 5 patients of the NS
group had elevated bilirubin levels, compared to
preoperative values, even on postoperative day
number 7. Serum bilirubin levels had decreased to
preoperative levels in 3 patients of the S group
when they were retested one month after surgery
but only 2 patients in the NS group reached preo-
perative levels in that time.

Transcatheter partial splenic artery emboliza-
tion (PSE) has been reported to be effective in
treating portal hypertension and hypersplenism.”

Clinical parameters Splenectomy Before surgery 1 week after surgery p value
. ) (+) 55.25 + 14.59 176.83 + 46.49

Platelet count (x10°/mm) <0.0001
) 79.00 = 33.17 73.83 & 2643
+) 3.0 + 03 34+ 03

Albumin (g/dl) 0.015
) 3.6 £ 06 34+03
(+) 1.18 = 0.12 1.66 £ 0.50

Prothrombin Time (INR) 0.01
) 1.07 = 0.12 1.20 £ 0.13
(+) 1.22 + 0.66 1.36 = 0.86

Bilirubin (mg/dLl) 0.885
) 1.28 = 0.89 191 £ 2.01

Values were shown as mean = SEM.
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Hirai and colleagues reported good results after
treating 11 patients suffering from hypersplenism
using PSE™" and Sangro, et al. reported treating 40
HCC patients, who suffered spontaneous bleeding
due to decreased platelet count, using PSE before
interferon treatment or chemotherapy for unresec-
table HCC.” However, some studies indicate that
splenic artery embolization cannot -effectively
decrease total bilirubin levels.”™ ™ Tt is also dif-
ficult to expect splenic embolization alone, to treat
hypersplenism effectively enough, to improve
bilirubin levels. Moreover, splenic embolization
can cause serious complications such as splenic
abscess, splenic rupture and hepatorenal syn-
drome™ with complication rates ranging from 30%
to 40% and mortality rates ranging from 20% to
30%.”

Some studies report that the spleen prevents
hepatic injury, caused by endotoxin release during
hepatic resection, by controlling the levels of
cytokines involved in the inflammatory reaction,”
and that it also suppresses hepatic 1‘eger1eration.27
Takayama, et al. reported that splenectomy im-
proved hepatic synthetic function'” and, in other
experimental and clinical trials, have also reported
that splenectomy enhances hepatic regeneration
after hepatic resection.”” Some patients in the S
group showed improvements of Child-Pugh clas-
sification after splenectomy. The exact causes are
not certain but transfused blood products with
albumin during and after surgery, may improve
laboratory findings. Also, increased portal blood
flow after splenectomy may also impact on liver
1‘eger1eratior1.17’28’29

Our results indicate that splenectomy increases
platelet counts and hence makes hepatic resection
for HCC patients with HSTC safer.

In conclusion, concomitant splenectomy prior to
hepatic resection is a safe procedure for the IHCC
patient who has liver cirrhosis and secondary
hypersplenism.
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