
ISSN 2320-5407                               International Journal of Advanced Research (2015), Volume 3, Issue 3, 839-848 

839 

 

                                                   Journal homepage: http://www.journalijar.com                 INTERNATIONAL JOURNAL 

                                                                                                                           OF ADVANCED RESEARCH 

                                                                                                                               

RESEARCH ARTICLE 

 

Favorable Short-term Outcome after Partial Splenic Embolization (PSE) in Patients with 

Cirrhotic Liver Disease and Severe Hyperspenism 
 

Salah El-Gamal,
 1
 Yahia Z. Gad,

1
 Osama El-Baz,

2
Talal Amer

 3
 

Departments of Internal Medicine,
1
 Clinical Pathology,

2
 Radiology,

 3
  Mansoura University, Mansoura, Egypt 

 

Manuscript Info                  Abstract  

 
Manuscript History: 
 

Received: 15 January 2015 

Final Accepted: 22 February 2015 

Published Online: March 2015                                         

 
Key words:  

 
 

*Corresponding Author 

 

 

Salah El-Gamal 
 

 

 

 

 

 

 

 

 

 

Backgroud/aims: PSE is an interventional radiological alternative to 

surgical splenectomy (SN) used for management of hyperplenism in cirrhotic 

patients and lacks the disadvantages of SN.  Despite a significant prevalence 

of cirrhotic liver disease in Nile Delta, Egypt, sparse PSE-related local data 

motivated us to investigate the safety and efficacy of PSE in Egyptian 

cirrhotics with hypersplenism. 

Patients and methods:  A total of eligible 19 cirrhotic patients with severe 

hypersplenism were enrolled after giving well-informed consent. Patients 

were subjected to thorough history taking, clinical examination, laboratory, 

radiological evaluation and upper gastrointestinal endoscopy. Complete 

blood picture (CBC), serum cholinesterase level, liver biochemistry tests, 

serum creatinine, prothrombin time, blood and/or ascitic fluid cultures were 

done once before the procedure, and twice at 2 weeks, 6 months interval 

post-PSE  

Results: the embolization technique was done successfully to all patients 

with a splenic ablation rate of 50-70%, confirmed at 2 wks' post procedure 

CT with no further repeated sessions on follow-up. PSE significantly 

improved platelet counts and the other studied hematological parameters. 

Minor complications occurred in the PSE group while major ones were 

significant in another age- sex-, Child class-matched SN group.  No reported 

deaths in both groups. 

Conclusions: our results revealed that PSE could safely and effectively treat 

cirrhotic patients with hypersplenism. Controlled splenic parenchymal 

ablation significantly lowers post-PSE morbidity and avoids the 

disadvantages of SN. 
 

Copy Right, IJAR, 2015,. All rights reserved 

  

 

INTRODUCTION 
Hypersplenism is a well-known complication of portal hypertension in patients with liver cirrhosis that can result in 

thrombocytopenia and/ or leukocptopenia.
1                                   

It results from increased pooling and / or destruction of the 

corpuscular elements of the blood by the enlarged spleen.
2
 The resulting severe peripheral cytopenia may cause 

severe haemorrhagic episodes and / or precludes further treatment options as interferon therapy, anti-neoplastic 

chemotherapy or major surgery.
3-6

 

 

 There are several possible approaches to management of hypersplenism including;  SN,  ligation and banding of the 

splenic artery, percutaneous placement of a narrowed stent in the splenic artery, PSE.
7-12 

 SN remains for long the 

traditional, definitive therapy until PSE has become the first line therapy for hypersplenism in many institutions, and 

has been proposed as an effective alternative to SN for improving blood cell counts.
6,11-13

  In addition to absent risk 

of overwhelming post-SN infection,
14

 PSE can eliminate the splenic hyperdynamic component of portal 

hypertension; decrease the functional splenic mass, together with the preservation of the transhepatic portal flow.
15-18
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Despite the significant prevalence of liver cirrhosis-related hypersplenism in Egypt, PSE-related local data are still 

sparse. Thus, this work was designed to investigate the safety and efficacy of PSE in Egyptian patients with cirrhotic 

liver disease and hypersplenism.     

  

Material and Methods 
From June 2010 to June 2012, cirrhotic patients with hypersplenism, admitted from outpatient Medical and Surgical 

Clinics of Mansoura University Hospitals, were evaluated for possible enrolled. 

We excluded patients with collagen vascular diseases, ischemic heart disease, uncontrolled diabetes mellitus, 

malignancy, renal insufficiency, hypocellular, or infiltrated bone marrow, spontaneous bacterial peritonitis, or 

marked jaundice and other features of advanced liver disease. The criteria to diagnose hypersplenism include 

splenomegaly, variable combinations of anemia, leucopenia and/ or thrombocytopenia, a normal or compensatory 

hypercellular bone marrow and significant improvement in the peripheral blood picture following  SN.
19

 The 

diagnosis of hypersplenism was made by the clinical, laboratory data, ultrasonography and bone marrow biopsy. 

Severe hypersplenism is defined as platelet count  

 < 70x10
3
/mm

3
 and/ or white cell count < 2 x10

3
/mm

3
in patients with splenomegaly 

20
 

Thus, an eligible 19 cirrhotic patients with severe hypersplenism, thrombocytopenia ‹ 70,000/uL (range 55,700-

67,100 /uL) with / or without neutropenia were enrolled after giving a well-informed consent. The study protocol 

was reviewed and approved by the local ethical committee of Mansoura Faculty of Medicine. 

All selected patients were subjected to thorough history taking, clinical examination, laboratory, radiological 

evaluation and upper gastrointestinal endoscopy. Patients' functional hepatic reserve was scored according to the 

Child-Pugh system. CBC, serum cholinesterase level, liver biochemistry tests, serum creatinine, prothrombin time, 

blood and/or ascitic fluid cultures were done once before the procedure, and twice at 2 weeks, 6 months interval 

post-PSE.  Enhanced abdominal CT was done just before, and 2 wks, and 6 months after the PSE procedure to 

assess the splenic volume.  

The embolization technique was done under strict aseptic precautions with separate trays for the embolization 

solution and the angiographic equipment. All patients started antibiotic prophylaxis 6 hrs before the procedure and 

continued for 5 days thereafter. Intravenous sedation and local xylocaine 2% anaesthesia were applied to all patients. 

A percutaneous right common femoral artery approach with a modified  Seldinger's puncture technique was used for 

superselective splenic artery catheterization.
21

 A preliminary splenic arteriography was performed to visualize the 

splenic arterial distribution. Distal to the distribution of the pancreatic branches at the hilum of the spleen, the 

catheter is then, introduced to minimize the risk of pancreatitis. Polyvinyl alcohol sponge particles, measuring 250-

355Um (Boston Scientific Corporation), was gently injected slowly, in small amounts, to one or two of the polar 

splenic arteries to achieve complete stasis, as visualized  under fluoroscopic guidance, together with moderate 

slowing of the splenic blood flow.
22

 Controlled embolization of 50%-70 of the splenic parenchyma is the target, 

once reached, the embolization procedure is terminated.
23,24,25

 The extent of embolization can be assessed by 

observing the degree of peripheral amputation of the segmental branches by digital substraction angiography. Post-

embolization angiography was done to demonstrate the non-visualized areas of the spleen due to occlusion of its 

arterial supply. Also, post-embolization CT scanning with contrast was done to evaluate the degree of splenic 

infarction and to correlate with the angiographic findings. For pain control, paracetamol or pentazocine was given to 

all symptomatic patients. 

 

Based on CT images, pre-PSE splenic volume and 2 wks' post-PSE residual volume were measured and calculated 

on a 3.1 workstation (GE medical systems, Milwakee, WI, USA) using volumetric analysis software. The infracted 

splenic volume (mL) was obtained by subtracting the post-PSE residual volume from the pre-PSE splenic volume. 

The splenic infarction rate (%) = the splenic infracted volume/the pre-PSE splenic volume x100%.   

Post-PSE complications are: a) major complications defined as complicated disease requiring surgical or 

interventional treatment or a prolonged postoperative hospital stay of more than 30 days, and included splenic 

abscess, splenic rupture, pneumonia, refractory ascites, pleural effusion, variceal bleeding, and liver failure. b) 

Minor complication had minimal consequences and could be tolerated by patients or treated using conservative 

methods, including post-embolization syndrome, abdominal fullness and loss of appetite.
 26

 

Post-PSE complications were recorded and compared with that of another group (n. =19) (age-, sex- and Child's 

class-matched) where SN with / or without devascularization and left gastric ligation, had been performed during the 

same study period. Supportive in-hospital care continues to all patients until they have significantly recovered from 

complications whether major or minor. 
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Statistical analyses were performed by using statistical software, (SPSS, V.15; SPSS Inc. Chicago, IL, USA). 

Student's t-test and x
2
- tests were used to compare variables as appropriate. A  P value of  ≤ 0.05 was considered 

statistically significant. 

 

Results 

During a 2-years' study period, a total of eligible19 patients (12 males and 7 females; with an age range 39-47 year), 

with liver cirrhosis [Child class A (n. =16), Child class B (n. =3)] and severe hypersplenism and platelet counts ‹ 70 

x10
3
/mm

3
, were enrolled. Technically, PSE has been successfully performed in all patients (n. =19) with a hospital 

stay of 4-6 days and no mortality in the short-term follow-up period.  Patients' demographics and clinical 

presentations are displayed in Table 1 with dominant bleeding features.  

 

Compared with the baseline investigations, PSE had significantly improved the platelet and total leukocyte counts at 

the 2wk's and 6 month's samplings while hemoglobin level gradually increased to reach a statistically significant 

level on the second follow up testing. Serum cholinesterase level significantly improved in the second follow-up 

samples (p < 0.05). The other blood biochemistry tests were not significantly changed. Post-PSE splenic volume 

showed significant reduction after 2 wks' CT scanning assessment (P- value < 0.001), with a splenic ablation rate of 

53%-67% and non significant change after 6 month CT (P- value >0.05) (Table 2).  

The indices of humoral immunity were within their normal range while high-sensitivity C-reactive protein (hs-CRP) 

was significantly decreased (p < 0.01) as shown in Table 3. 

Regarding post-procedure complications, post-PSE ones were compared with that of another group (n. =19) (age-, 

sex- and Child's class- matched) where SN with / or without devascularization and left gastric ligation, had been 

performed during the same study period (2 years), severe complications were significant in post-SN group while 

post-PSE patients had more minor complications, controlled by simple analgesics, with average patients' tolerability.  

No procedure-related deaths were recorded (Table 3).  Patients did not need further repeated PSE sessions during 

follow-up. Data related to blood transfusion requirements, hospital stay (days) and procedure time (min) were 

statistically significant in post-SN group than post-PSE one (P< 0.001, < 0.05, < 0.001; respectively) 

 

 

Tables 

Table 1: Patients' characteristics (n.=19) 

Parameter No.(%) 

Gender(M/F) 

Clinical presentation: 

    Pallor 

    Easy fatigability 

    Ecchymosis 

    Epistaxis 

    Recent history of haematemesis 

    Left hypochondrial pain 

Liver size: 

    Reduced liver span/ average size 

Splenomegaly: 

   Mild/moderate/huge   

Child-Pugh grading: 

  A/B/C 

Etiology of cirrhosis 

   HCV,HBV, Both, Others 

Bone marrow biopsy: 

  Hypercelluar/normocellular 

GIT endoscopy: 

  No varices / +ve gastroesophgeal vx 

12(63.16%)/7(36.84%) 

 

7(36.84%) 

6 (31.85% )  

9(47.37%) 

5(26.31%) 

3(15.79% ) 

11(57.89 %) 

 

13(15.79% )/6(31.58% ) 

 

5(26.31%)/14(73.68% )/0(0% ) 

 

16(84.21% )/ 3(15.79% )/0(0% ) 

 

6 (31.85%)/ 5(26.31%)/3(15.79%)/ 5(26.31%) 

 

15( 78.94%)/4(21.04% ) 

 

9( 47.37%)/10(52.63% ) 

 

 



ISSN 2320-5407                               International Journal of Advanced Research (2015), Volume 3, Issue 3, 839-848 

842 

 

 

Table 2: Pre- and post-PSE laboratory and volume changes  

Parameter Pre-PSE 2 weeks post-PSE 6 months post-PSE 

Platelet count (x10
3
/mm

3
) 

Haemoglobin (gm/dL) 

Total leucocytic count (x10
3
/ mm

3
) 

Cholinesterase (IU/L)(28-160) 

Serum albumin (gm/dL) 

Serum bilirubin (mg/dL) 

Alanine aminotransferase(ALT)(IU/dL) 

Aspartate aminotransferase(AST)(IU/dL) 

INR 

Splenic Volume (cm
3
)

 
 

37.18±1.99 

10.3±1.11 

3.22±0.8 

49.1±17.3 

3.01±1.2 

1.77±0.94 

52.0±9 

49.0±7 

1.2±0.2 

1833±98 

(897-2097) 

249.11±23.98* 

10.9± 1.16 

11.98±3.2* 

88±13.7 

2.99±0.8 

2.07±1.03 

76±6 

54±5 

1.4±0.7 

607±87* 

(503-989) 

231.37±21.56* 

12.78±1.87** 

6.71±2.3** 

147±11.7** 

3.31±0.13 

1.09±0.05 

47.0±1 

45.0±2 

1.1 ±0.3 

611±81 

(507-994) 

* P- value < 0.001 

** P- value < 0.05 

 

Table 3: Pre-and post-PSE immunologic changes 

Parameter Pre-PSE 6 months post-PSE 

C3 (mg/dL)(86-160) 

C4 (mg/dL)((17-45) 

IgA (mg/dL)(110-410) 

IgG (mg/dL)(870-1700) 

IgM (mg/dL) (M:33-190, F:46-260) 

Hs-CRP(ng/mL) 

112±13 

24±1.9 

297±11 

1334±78 

111±16 

774±67 

113±16 

25±5.5 

301±77 

1399±97 

121±39 

439±92* 

*P- value < 0.001 

 

 

 

Table 4: Post-procedure complications    

Parameter Post-PSE 

 (n.=19) 

Post-SN 

(n.=19) 

Major complications: 

Left sided pleural effusion and/or pneumonia 

Atelectasis 

Portal / mesenteric  vein thrombosis 

Encephalopathy 

Ascites 

Sepsis 

Haematemesis 

High fever 

Severe abdominal  pain 

Minor complications: 

Nausea  

Vomiting 

Wound haematoma 

Mild to moderate abdominal  pain 

 

1(5.26%) 

1(5.26% ) 

0(0 %)/0(0% ) 

0 (0 %) 

2 (10.53% ) 

0 (0% ) 

0 (0% ) 

1 (5.26%) 

0 (0% ) 

 

17 (89.47% )* 

11 (47.49%) * 

1 (5.26%) 

19 (100% )* 

 

 

1(5.26% ) 

2(10.53% ) 

3 (15.79% )/ 1 (5.26% ) 

2 (10.53% ) 

3 (15.79% ) 

4 (21.04% ) 

2 (10.53 %) 

4 (21.04% ) 

19 (100% )* 

 

3 (15.79% ) 

2 (10.53% ) 

2 (10.53% ) 

0(0%) 

*P- value < 0.001 

 

Discussion 

Hypersplenism occurs in 30%-70% of patients with cirrhotic liver disease.
20

 SN is the traditional treatment, but is 

not devoid from perioperative and post-operative complications.
13

 Thus, managing cirrhotic patients with poor 

hepatic reserve, functions, and significant operative risks, would have urged clinicians to explore a safe, effective 
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and optimal strategy tackling hypersplenism-related peripheral cytopenia and their significant clinical implications.
4-

6 

  

  PSE is a new non- surgical interventional radiological method for treatment of hypersplenism secondary to portal 

hypertension.
27

 Peripheral occlusion of the splenic arterial supply by PSE resuls in ischemic necrosis of a targeted 

portion of the splenic parenchymal tissue, followed by a decrease of the splenic size with subsequent improvement 

of hypersplenism.  In cirrhotic patients, thrombocytopenia may be associated with spontaneous hemorrhagic 

episodes
3,28

 and is generally explained by increased platelet pooling in the enlarged hyper functioning spleen,
29

 

impairment of platelet production from bone marrow,
30

 decreased thrombopoietin production
31

 and abnormalities in 

platelet membranes.
32

 

  

 

Several studies
24,25,28,33

 suggest that permanent splenic parenchymal ablation of 50-70% is associated with clinical 

benefits, sustained on long-term follow-up and minimal tolerable complications. On the other hand, Numata et al 

suggested that post-PSE induced splenic infarcts of only 30%-40% could improve hyperslenism; while 50%-60%   

would favorably improve the portal venous pressure.
34

 

To study the effects of PSE, we enrolled eligible 19 thrombocytopenic (100%), cirrhotic patients with severe 

hypersplenism and presented mainly with bleeding tendency manifestations.  PSE was successfully performed to all 

patients with the aim of controlled ablation of 50-70% of the splenic parenchyma reached and confirmed on 2 wks' 

follow-up CT scanning (P < 0.001). 

   

  Regarding post-PSE laboratory changes, a statistically significant elevation of the platelet and the leukocytic counts 

was observed.  RBCs count showed also significant rise at the 2 wks' and 2 months' post-PSE when compared with 

the initial pre-PSE values (Table 2). The increased platelet count may be due to the decreasing levels of platelet-

membrane associated immunoglobulin G and the reduced the sequestering splenic size; thereby decrease trapping of 

thrombocytes in the embolized spleen.
13

 Giorgio et al  suggested PSE-related  direct  hematopoietic activity that   

probably  have improved  the humeral splenic  medullary function 
35 

 However, the activation of the body defense 

mechanisms against the splenic infarct tissue may explain the observed post-PSE leukocytosis.
36

 

 

 

Several studied have reported that PSE could improve the liver functional reserve
34,37,38,39

 and individual liver  

functions 
40,41

by and  through immunologic mechanisms and hemodynamic changes.
 42

 Increased platelet-derived 

factors, decreased inhibitory splenic-derived factors, as TGF-B for liver regeneration could be suggested.
 43

  PSE 

decreased splenic  blood flow ,  total portal blood flow and relatively increased superior mesenteric blood flow with 

subsequent decreased hepatic  venous congestion and  increased hepatic supply of gut-derived cytokines; all of these 

might contribute to hepatic functional improvement.
44-46

  Despite these data, PSE  did not significantly improve 

AST, ALT, INR, prothrombin time in our  studied cirrhotic patients (n. =19). However, our findings are in 

accordance with some earlier reports.
43,47

  Patients' selection criteria, with different Child–Pugh functional status and  

liver reserve are probable considerable factors. Also, different ablation parenchymal targets and sizable splenic 

volumes, could have variable contributions. 

 

  Serum cholinesterase level reflects the protein synthetic ability by the liver and may be affected by the lipid status.
 

48
 Low serum cholinesterase level is associated with poor surgical outcome after liver transplantation.

 49
 In our work, 

serum cholinesterase level was significantly improved in post-PSE follow-up samples. Hayashi et al found similar 

finding and suggested that PSE potentially could be a therapeutic procedure, in elective cirrhotic patients, 

particularly those with a large preoperative splenic volume, to improve individual liver functions prior to hepatic 

transplantation.
 48

 

 

The normal human spleen performs several important physiological and immunological functions.
 50

 Previous 

studies
51,52

 demonstrated that PSE   efficiently improve hypersplenism-related manifestations and could reserve 

some splenic tissue reminants to maintain satisfactory immune functioning.  

The spleen represents one fourth of the total lymphatic mass and has several important immunologic and critical 

functions as it serves as a biological filter for bacterial clearance. Also, is essential for tuftsin; a leucophilic 

immunoglobulin and many other antibody productions after antigenic challenge,
53,54

 thus, when these functions are 

lost after SN, post-operative overwhelming sepsis is the cost.  
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 In our work, the studied markers of humoral immunity were within normal limit values, at the 2 wks' and 2 months' 

post-PSE samples, denoting a preserved adequate functional splenic tissue with subsequent immunologic 

competence that would efficiently safeguard against the occurrence of post-procedure  infection and would probably 

nullify the need for further prophylactic measures that was necessarily obligated against post-SN overwhelming 

sepsis. The significantly elevated hs-CRP may denote a possible underlying subclinical infection
55,56

 that might have 

improved under the effect of in-hospital broad-spectrum antibiotic coverage.  

 

Severe complications were reported in initial trials of PSE, where total ablation of the spleen was practiced by 

Maddison 1973.
18 

Over-embolization of the spleen was associated with a deleterious outcome in subsequent 

experiences.
12

 Moreover, bacterial contamination may supervene on top following massive splenic infaction, thus, 

adding more complications.
 3,57

  However, post-PSE morbidity and mortality were significantly reduced by 

refinement of  the splenic embolization method with limited volume  under aseptic technique, together with 

antibiotic prophylaxis.
 57,.58

 

 

In our work, avoiding the distal branch of the splenic artery, have rendered the embolization technically safe, 

together with controlled ablation of 50-70 % of the splenic parenchyma and thus, the procedure was completed 

successfully in all patients, with no reported major complications or deaths 

Post-embolization syndrome (PES) is the most common side effect of PSE.
 59

 It is  unavoidable, self-limiting, benign 

phenomenon that indicates local intravascular necrosis and / or extensive tissue necrosis.
37

 Gut symptoms, left sided 

abdominal pain, fever and malaise are the components of this syndrome. PES occurred in 100% of our participants 

compared to 78% -100% of previously described.
 60,61

 

PES is the most frequent minor complication that occurred in our post-PSE patients that were controlled 

successfully by the conservative measures. 

SN can eliminate hypersplenism-induced blood cell destruction, but the incidence of post –SN complications is 9.6-

29.6% whether open or laparoscopic SN is performed.
 7,62,63 

In addition to increased long-term risk of  post-SN 

septic complications.
 7,63 

   

However, major complications were evident in our post-SN group, where severe abdominal pain was the most 

significant (P- value < 0.001). Portal/mesenteric vein thrombosis occurred in (15.79%, 5.26%) of cases. Both could 

be explained by the occurrence of severe post SN thrombocytosis. 
64 

Portal venous slowing following removal of 

splenic venous component after SN may contribute to portal vein thromboses; a data documented  as a  20-30 %  

incidence in  previous reports.
 65-67

 

 

Regarding the infarction rate, the extent of embolization seems to be critical in the long-term efficacy of PSE. An 

embolization rate of ≤ 50% of the splenic mass was almost invariably associated with relapse of hypersplenism.
68

 In 

contrast, relapse did not occur among patients who had ›50% of the spleen embolized.
6
 The recurrence of 

thrombocytopenia seems to be dependent on the severity of the underlying liver pathology, and on the regenerative 

potential of the spleen. In children, splenic regeneration is possible.
 22,69

  Presence of functioning splenules is an 

added factor for recurrent thrombocytopenia.
70

  Nio et al believe that  splenic regeneration in adults after PSE is 

quite rare, but its detailed mechanisms are still unclear.
 69

 With recurrence of symptoms, repeated PSE session still a 

possible  therapeutic option.
22

 

 

From our work, we found shorter hospital stay and procedure-related time with lesser blood transfusion 

requirements in PSE group than SN group.  Proper perioperative antibiotic usage, controlled embolization adopted 

technique and the eligible non Child C class selected participants, would probably explain our positive findings. 

Regarding its advantages and safety, PSE could be considered as a suitable alternative to SN and the treatment of 

choice for non-Class C Child cirrhotic patients with hypersplenism.  . 

In conclusion; our results revealed the safety, efficacy and feasibility of PSE in managing hypersplenism in cirrhotic 

patients. Controlled embolization with a targeted ablation rate of 50%-70% of the splenic parenchyma can be 

strongly advised to avoid the disadvantages of SN. 
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