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Long-term therapeutic effects of partial splenic embolization
on secondary hypersplenism

Jung Min Lee, M.D., Chae Yoon Chon, M.D., Jae Yong Han, M.D.,
Ki Tae Yoon, M.D., Chang Mo Moon, M.D., Sang Hoon Ahn, M.D,,
Kwang Hyub Han, M.D., Jong Tae Lee, M.D’ and Young Myoung Moon, M.D.

Department of Internal Medicine, Institute of Gastroenterology and Diagnostic Radiology?,
Yonsei University College of Medicine, Seoul, Korea

Background : Liver cirrhosis causes secondary hypersplenism and thrombocytopenia is clinically troublesome.
Splenectomy (SPL) was thought to be the curative management for correcting thrombocytopenia. However,
decompensated liver function prevents any surgical approach due to high morbidity and mortality. Hence, partial splenic
embolization (PSE) has been introduced, which is a less invasive procedure. The purpose of this study was to assess
the long-term therapeutic effects of PSE and to compare them with those of SPL.

Methods : This study was performed retrospectively in patients who underwent PSE or SPL from Jan. 1999 to Dec.
2003. The patients either had symptoms of bleeding or they needed to correct their thrombocytopenia for further
treatment of associated diseases. The therapeutic effects were evaluated, and the complications were assessed.

Results : Forty and 35 patients were enrolled in the PSE and SPL groups, respectively. WBC, platelet and hemoglobin
counts were all significantly increased at the 2 year follow—up in both groups. Child-Pugh score significantly decreased
in the PSE group from 6.5 before treatment to 5.5 after treatment (p=0.004). Minor complications were easily controlled
with supportive care, and major complications very rarely occurred in both groups.

Conclusions : PSE and SPL both proved to be effective measures with few serious complications for treating
pancytopenia in patients with liver cirrhosis. Considering the improved liver function (the prothrombin time) and the
Child-Pugh score after PSE, it may be more reasonable to initially recommend PSE for the patients with liver cirrhosis
and secondary hypersplenism. (Korean ] Med 72:470-479, 2007)
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Figure 1. Angiography of partial splenic embolization (PSE). A and B represent angiography
before PSE, and C and D after PSE. C and D show non—filling of the peripheral vessels due to
obstruction of emboli material (arrows).

Figure 2. CT scans before and after partial splenic embolization (PSE). Before PSE (A),
splenomegaly with uniform enhancement is seen, and after PSE (B) the geographic lesions (arrows)
resulting from necrosis are shown. The infarct ratio is about 60%.
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Table 1. Clinical characteristics of the patients

PSE (n=40) SPL (n=35) D

Gender 0.87

Male 27 (67.5%) 23 (65.7%)

Female 13 (32.5%) 12 (34.3%)
Age (yrs)” 50.8+10.1 49.249.2 0.49
Cause of LC 0.12

B-viral 31 (77.5%) 32 (91.4%)

C-viral 5 (12.5%) 3 (8.6%)

Others 4 (10.0%) 0 0.0%)
Presence of HCC 25 (62.5%) 23 (65.7%) 0.77
LC duration (mo)” 66.2+56.9 47.7+£38.2 0.11
HCC duration (mo)” 17.7+14.6 19.4+23.3 0.76
Child-Pugh score” 6.5%1.6 6.5%1.1 0.83

A 24 (60.0%) 21 (60.0%)

B 12 (30.0%) 14 (40.0%)

C 4 (10.0%) 0 (0.0%)

Follow up period

< 1 year 21 (52.5%)
> 1 year, < 2 years 8 (20.0%)
> 2 years 11 (27.5%)
Spleen size (cm)” 16.1+2.8

18 (51.4%)
4 (11.4%)
13 (37.2%)
16.9+3.4 0.34

"Meantstandard deviation
PSE,; partial splenic embolization; SPL, splenectomy;
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LC, liver cirrhosis; HCC, hepatocellular carcinoma
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Table 2. Main symptoms before treatment

PSE (n=40)  SPL (n=35)
Symptom

Gingival bleeding 21 (52.5%) 6 (17.1%)
Recurrent GI bleeding 4 (10.0%) 4 (11.4%)
Epistaxis 3 (75%) 1 (2.9%)
Easy bruise 2 (5.0%) 0 (0.0%)
Vaginal bleeding 0 (0.0%) 1 (2.9%)
Asymptomatic 10 (25.0%) 23 (65.7%)

PSE: partial splenic embolization, SPL; splenectomy

A% Bawgaz wAol Wagd TEyel P57}
10924 o F ALY ARE D73t A5E N 3
37} 2el, Eolg Feigol 2

7€} =& 0] 49 0]t} SPL

PSE°ll A AR 9= 1t 645+£16.0% % 3, 50% W
97} 129, 50% 3 2 70% o]&}7t 12%, 70% =37t

167 °] At}

Table 3. Comparison of laboratory data before and after treatment

PSE (n=40) SPL (n=35) p
WBC (/uL)"
Baseline 2,620+1,360 3,080+1,300
2 years 4,450+1,320 5,560+1,670 0.08
p=0.005 p<0.001
Hemoglobin(g/dL)"
Baseline 11.3+1.7 11.3+1.8
2 years 13.7+1.8 12.8+0.9 0.11
p=0.001 p=0.001
Platelet (x10°/uL)"
Baseline 40+13 39+16
2 years 144+40 17452 0.13
p<0.001 p<0.001
ALT (IU/L)
Baseline 45+24 43+27
2 years 37£21 51+43 0.38
p=0.40 p=0.64
Total bilirubin (g/dL)"
Baseline 1.3+0.8 1.5+0.9
2 years 1.2+0.6 14+1.1 0.32
p=0.80 p=0.85
Albumin (g/dL)"
Baseline 3.3+0.5 3.5+0.4
2 years 3.9£0.6 3.6£0.8 0.33
p=0.07 p=0.79
Prothrombin time (%)
Baseline 67x15 66+15
2 years 8712 88+11 0.84
p=0.04 p=0.11
Child-Pugh score”
Baseline 6.5£1.6 6.4%1.1
2 years 5.5+0.8 5.9+1.2 0.42
p=0.042 p=0.34

"Meantstandard deviation
PSE, partial splenic embolization; SPL, splenectomy
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Figure 3. Levels of the WBC after partial splenic
embolization (PSE) in comparison with splenectomy
(SPL).
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Figure 4. Levels of hemoglobin after partial splenic
embolization (PSE) in comparison with splenectomy
(SPL).
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Figure 5. Levels of platelet after partial splenic embolization
(PSE) in comparison with splenectomy (SPL).
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Table 4. Complications

— gkl A8t A] - A 724 A5E T AI561 & 2007 —

PSE (n=40) SPL (n=35) D
Abdominal pain
number of patients 33 (82.5%) 35 (100%) 0.13
duration (d)” 3.9+5.0 4.3£2.7 0.73
Fever
number of patients 30 (75.0%) 21 (60.0%) 0.21
duration (d)” 3.3+4.1 2.6£3.2 0.45
N/V/NPO
number of patients 29 (72.5%) 35 (100%) < 0.01
duration (d)” 1.1+1.1 2.6%2.0 < 0.01
Bleeding (n) 3 (7.5%) 0 (0.0%) 0.10
Infection (n) 3 (7.5%) 1 (29%) 0.38
Mortality (n) 1 (25%) 1 (29%) 0.92
"Mean#standard deviation
PSE, partial splenic embolization; SPL, splenectomy;
N/V/NPO, Nausea/Vomiting/non per os
Table 5. Duration of minor complications according to the infarct ratio
Duration of Complication (d)
Pain Fever N/V/NPO
Infarct ratio”
< 50% (n=12; 30%) 3.3+3.7 1.6£2.6 0.8+1.3
> 50%, < 70% (n=12; 30%) 3.8+4.2 3.3+3.7 1.3£1.1
> 70% (n=16; 40%) 4.6+5.8 4.5%4.3 1.8£1.0
p=0.14 p=0.025 p=0.024

"Meantstandard deviation

N/V/NPO, Nausea/Vomiting/non per os
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