


RADIOTHERAPY FOR HYPERSPLENISM

Table 1. Characteristics of patients.

Patient
No. Sex

Age
(years)

Liver
cirrhosis

Child-Pugh
classification

HBV*
carrier

HCVt
carrier HCC* Note

1 Male 54 + C + - +

2 Male 66 + B + - +

3 Female 46 + B - - - ESRD§

4 Male 42 + C + - - Alcoholism

5 Female 38 + B _ + _ ESRD

*HBV, Hepatitis B virus; tHCV, Hepatitis C virus; 4HCC, hepatocellular carcinoma; §ESRD# end-stage renal disease.

Table 2. Hematological data before and after radiotherapy.

Patient
No. RBC* WBCt Hb* Plts§

1 (2.85)
1.61

(3,200)
6,400

(10.5)
6.5

(15,000)
25,000

2 (1.95)
1.62

(L200)
800

(7.6)
5.2

(27,000)
30,000

3 (2.49)
N/AH

(3,600)
N/A

(8.1)
N/A

(61,000)
63,000

4 (3.04)
3.39

(2,000)
1,800

(9.3)
10.5

(35,000)
41,000

5 (2.08)
2.06

(2,300)
1,900

(7.1)
6.8

(42,000)
66,000

Mean (2.48)
2.17

(2,460)
2,725

(8.5)
7.3

(36,000)
45,000

Values in parentheses are the data before radiotherapy, and the 
timepoint is initial presentation; the data after radiotherapy are the 
values of the last follow-up; *RBC, red blood cell (106 /pL); tWBC, 
white blood cell (/pL); *Hb, hemoglobin (g/dL); §Plts, platelets (/pL); 
UN/A, No data available.

The size of spleen was estimated by physical 
examination, abdominal sonography and/or abdominal 
CT scan. Splenomegaly improved in two patients after 
splenic irradiation, with the spleen sizes decreasing by 15% 
and 70%, respectively. The other three patients had no 
remarkable response in splenomegaly. By formally assessing 
pain with a pain scale before and after treatment, splenic 
pain was relieved completely in 2 of 2 (100%) patients 
after radiotherapy. Epistaxis, gum bleeding, hemorrhoidal 
bleeding, and ecchymosis improved in 4 of 4 (100%) 
patients.

No acute complication due to radiotherapy was found 
during the follow-up period after splenic irradiation of 12 Gy 
in 8 fractions. Two patients died of hepatocellular carcinoma 
with active bleeding. One patient died of renal failure due to 
end-stage renal disease (ESRD).

Discussion
Hypersplenism represents the increased pooling and/or 
destruction of the corpuscular elements of the blood by the

enlarged spleen.11 Liver cirrhosis or portal hypertension is 
frequently associated with congestive splenomegaly resulting 
in hypersplenism.4 Our study focused on hypersplenism 
from congestive splenomegaly due to liver cirrhosis. In 
Peck-Radosavljevics study, thrombocytopenia occurred in 
15% to 70% of patients with cirrhosis. Most commonly, 
thrombocytopenia has been attributed to pooling of platelets 
in the enlarged spleen induced by portal hypertension.11 
Anemia is also a frequently observed manifestation during 
the clinical course of chronic liver disease.12 In addition, 
leukopenia is a common clinical sign of hypersplenism.4 
Thrombocytopenia, anemia and leukopenia are probably the 
most common hematological disorders due to hypersplenism 
from congestive splenomegaly resulting from liver cirrhosis.

Hypersplenism can be treated by splenectomy or partial 
splenic embolization.6 However, splenectomy in patients 
with massive splenomegaly and hematological malignancy 
results in an uncommonly high morbidity and mortality rate 
because of technical challenges and problems of hemostasis.7'8 
In addition, age greater than 50 years and underlying illness 
are significant factors for morbidity and mortality following 
splenectomy.13'14 Thrombocytopenia due to hypersplenism 
has been associated with an increased risk of bleeding when 
undergoing major surgery.11 Furthermore, splenectomy 
in patients with hypersplenism can be associated with an 
increased risk of perioperative complications, overwhelming 
post-splenectomy sepsis (OPSS) and a mortality rate as high 
as 14%.515

Splenic embolization is an alternative treatment 
for hypersplenism. However, splenic embolization for 
hypersplenism may cause usual side effects, such as 
bacterial peritonitis, splenic abscess, and acute or chronic 
liver failure, especially in patients with noncompensated 
cirrhosis.16"17 Tarazov reported a high lethality of 18% and 
a complication rate of 12% after splenic artery embolization 
for hypersplenism from liver cirrhosis.9 Alwmarks study 
revealed an immediate mortality rate of 12%.10

As a non-invasive treatment, splenic irradiation may 
have a role in managing hypersplenism. In the present 
study, thrombocytopenia improved in all patients during
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Figure 1. The platelet count before and after radiotherapy. In x-axis, 
b represents date before radiotherapy; 1-7 represents months after 
radiotherapy.

the follow-up period after radiotherapy. The platelet 
counts eventually increased by 3% to 66% (mean, 31%). 
Bleeding and ecchymosis also improved. In contrast, other 
hematological parameters-hemoglobin, RBC and WBC 
count-did not return to a normal range. The spleen normally 
pools about a third of the platelet mass, but in massive 
splenomegaly the proportion can rise to 90%, resulting in 
apparent thrombocytopenia.18 However, splenic pooling 
and sequestration are of minor importance in anemia and

leukopenia associated with cirrhosis of liver.11 On the other 
hand, bleeding, the toxic effects of active ethanol ingestion, 
and the myelosuppressive activity of hepatitis viruses are 
factors contributing to the anemia and leukopenia in liver 
disease.11 These factors may explain why hemoglobin and 
the RBC and WBC count did not return to a normal range 
despite improvement of thrombocytopenia and splenomegaly 
after splenic irradiation. Due to progression of the underlying 
diseases, two patients died of hepatocellular carcinoma with 
active bleeding, and one patient died of renal failure due 
to end-stage renal disease (ESRD). No acute complication 
associated with irradiation was observed in any patient.

Based on our results, it seems that splenic irradiation 
might be effective in treating thrombocytopenia and 
splenomegaly. Splenic irradiation seems to be effective for 
thrombocytopenia, splenomegaly and splenic pain associated 
with hypersplenism from congestive splenomegaly. This 
approach is non-invasive and may be an alternative treatment 
for splenectomy and splenic embolization for patients 
with hypersplenism due to congestive splenomegaly. The 
shortcomings of this study are small sample size, short period 
of follow-up and lack of randomization. A randomized, 
controlled trial with more cases and further follow-up of 
hematological tests and splenic size estimation are warranted to 
evaluate long-term improvement of congestive splenomegaly 
with thrombocytopenia after splenic irradiation.
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