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Abstract 

Background:  Hypersplenism, one of the major complications of portal hypertension, is traditionally treated by 
splenectomy. However, partial splenic artery embolization is an evolving minimally invasive intervention to treat these 
patients effectively.

Case presentation:  A 13-year-old girl was referred for further evaluation of isolated splenomegaly with pancyto-
penia. She did not have bleeding manifestations or features of anemia. She never had hematemesis or melena. On 
examination, she was pale. Abdominal examination revealed massive splenomegaly of 10 cm below the costal margin 
without hepatomegaly. Rest of the examination was unremarkable. Her investigations revealed a white cell count of 
1700/mm3 (neutrophils 9.8% and lymphocytes 88.7%), hemoglobin 9.5 g/dL and platelet count 42,000/mm3. Blood 
picture showed pancytopenia without abnormal cells. Her reticulocyte count was 1.9%. Complete liver profile was 
normal. Abdominal ultrasonography revealed massive splenomegaly with the oblique length of 17 cm and normal 
echogenic liver with normal size. Cavernous transformation of portal vein with portal hypertension was evident. Mes-
enteric angiogram showed portal vein thrombosis and markedly tortuous splenic artery. Anti-nuclear antibodies and 
double-stranded DNA were negative. Ham test and urine for hemosiderin were negative. Clauss fibrinogen assay was 
normal. Hemoglobin high performance liquid chromatography for hemoglobin subtypes was normal. Anti-phospho-
lipid antibodies were negative. JAK2 V617F mutation was not identified. Diagnosis of pre hepatic portal hypertension 
was made. Her upper gastrointestinal endoscopy was normal. Partial splenic artery coil embolization was done by 
interventional radiology team. Vaccines against capsulated organisms were given. Post-procedure contrast abdominal 
computed tomography revealed infarction of approximately 70% of the spleen and blood counts were improved. 
Index case is in the follow up for 3 years. She is on penicillin prophylaxis with regular blood count and annual upper 
gastrointestinal endoscopy monitoring.

Conclusions:  Minimally invasive interventions such as partial splenic artery embolization should be considered in 
managing the patients with hypersplenism secondary to portal hypertension.
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Background
Hypersplenism (HS) is defined as increased activity of the 
spleen leading to pancytopenia which is one of the major 
complications of portal hypertension (PH) irrespective of 
the etiology. Traditional treatment option for HS is sple-
nectomy. However, partial splenic artery embolization 
(PSE) is an evolving minimally invasive intervention to 
treat these patients effectively [1]. We report a Sri Lankan 
child with HS secondary to pre-hepatic portal hyperten-
sion who had been successfully treated by PSE.

Case presentation
A 13-year-old Sri Lankan girl was referred from local 
hospital for further evaluation of isolated splenomegaly 
with pancytopenia which was incidentally found while 
managing for a uncomplicated bronchopneumonia. This 
girl, second child of non-consanguineous parents had 
uneventful past medical history. She did not have bleed-
ing manifestations and features of anemia. She never 
had hematemesis or melena in the past and did not have 
features of hematological malignancies or chronic liver 
parenchymal disease. In her family, none of them were 
affected by thrombophilia or thrombotic diseases.

On examination, this averagely built child was pale. 
Abdominal examination revealed splenomegaly which 
was 10 cm below the costal margin and firm in consist-
ency with palpable splenic notch. Her liver span was 5 cm 
which was normal for her age and there was no hepato-
megaly. Examination of other systems was unremarkable.

Her complete blood count revealed; white cell count 1700/
mm3 (neutrophils 9.8% and lymphocytes 88.7%), hemo-
globin 9.5 g/dL, and platelet 42,000/mm3. Blood picture 
showed pancytopenia without abnormal cells. Her reticulo-
cyte count was 1.9% and erythrocyte sedimentation rate was 
6 mm/1st hour. Complete liver profile including synthetic 
function and coagulation profile were normal.

Abdominal ultrasonography revealed massive sple-
nomegaly with the oblique length of 17 cm and normal 
echogenic liver with normal size. Carvenous transforma-
tion of portal vein with portal hypertension was evident 
and patent umbilical vein through ligamentum venosus 
was seen. Computed tomography (CT) of abdomen with 
mesenteric angiogram showed portal vein thrombosis 
with extensive portosystemic collateral pathway forma-
tion and markedly tortuous splenic artery from its origin 
to splenic hilum without focal changes (Fig. 1).

Anti-nuclear antibody was negative and anti-double 
standard DNA was 27.1 IU/mL (normal < 39.2). Ham test 
and urine for hemosiderin were negative. Plasma fibrino-
gen antigen was 1.8 g/L (normal 1.49–3.53) and Clauss 
fibrinogen assay was 185 mg/dl (normal 150–400). Her 
sickling test was negative and hemoglobin high perfor-
mance liquid chromatography for hemoglobin subtypes 

was normal. Dilute Russel’s viper venom test and kaolin 
clotting time negative for lupus coagulants. Anti-cardi-
olipin IgG antibody and anti-β2 glycoprotein antibodies 
were negative. JAK2 V617F mutation was not identified.

Diagnosis of pre-hepatic portal hypertension was 
made. Her upper gastrointestinal (GI) endoscopy was 
normal. As the child had significant hypersplenism, par-
tial splenic artery coil embolization was done through 
right-sided femoral puncture under local anesthesia by 
interventional radiology team. Vaccines against capsu-
lated organisms were given before the procedure.

Contrast abdominal CT after the procedure revealed 
grossly enlarged spleen with non-enhancing, hypo attenuat-
ing region suggesting infarction of approximately 70% of the 
spleen (Fig. 2).  Following the intervention, blood cell lines 
were started to rise and developed thrombocytosis which 
needed a short course of anti-platelet therapy (Table 1).

Index case is in the follow-up for 3 years. She is on peni-
cillin prophylaxis with blood count and annual upper GI 
endoscopy monitoring. Her blood counts and complete 
liver profile were normal so far. Latest ultrasonography 
of the abdomen showed portal vein thrombosis without 
hepatosplenomegaly. Spleen was normal in morphology 
and oblique length was 6 cm. Her latest endoscopy studies 
revealed small fundal varices and she was started on carve-
dilol subsequently. Follow-up CT scan was not done.

Discussion
Portal vein thrombosis (PVT) is the most prevalent 
cause of PH in children, whereas etiology remains 
obscure in majority of the cases [2]. Gastrointestinal 
bleeding, most common presentation of PH is a life-
threatening complication and is encountered in more 

Fig. 1  Pre-procedure CT mesenteric angiogram of abdomen 
showing massive splenomegaly of 15 × 16 cm (black arrow) and 
markedly tortuous splenic artery
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than 70% of children with PH [3]. Splenomegaly, with 
or without HS is the second major clinical manifesta-
tion and may be discovered first on routine physi-
cal examination because more than half of patients in 
many series with portal vein obstruction do not experi-
ence bleeding until after age 6 years [2, 3].

The therapy of PH mainly focuses the management of 
the complications. It must be emphasize that the use of 
many therapies is based on experience in adults with PH 
due to lack of pediatric data [2]. Various surgical proce-
dures have been devised to divert portal blood flow and 
to decrease portal pressure. However, these shunt proce-
dures are technically challenging in children and causes 
increased risk for encephalopathy as well as significant 
risk of failure secondary to shunt thrombosis [2].

HS is a dangerous complication and may lead to seri-
ous bleeding tendency and recurrent infections. This 
pancytopenia can be diminished by reducing the volume 

of the functional splenic parenchyma. Splenectomy, the 
traditional definitive treatment even with good preop-
erative preparation and careful surgery may be prudent 
in patients as it carries high mortality rate and risk of 
major complications [4, 5]. An alternative to this surgery 
is embolization of the splenic artery noninvasively [6].

From the last two decades, PSE has been used to treat 
patients with HS due to PHT, regardless of the cause. 
Platelet and leukocytic counts markedly improves and 
persists in normal range following the intervention [6, 7].

Several studies have shown the technical feasibility 
and favorable results of PSE and pointed out in particu-
lar its less onerous postoperative course than that for 
surgery [7]. However, PSE is often associated with con-
siderable high risk of complications such as subcapsu-
lar collections, ascites, pleural effusion, splenic abscess, 
post-embolization syndrome, and total splenic necrosis 
which may lead to procedure-related deaths [5–12]. For-
tunately, our patient did not develop major complications 
following the procedure.

Hematologic response and the severity of complica-
tions correlates with the amount of the infarcted splenic 
mass and the complication rate increases clearly with 
the size of the infarction [8]. General recommendation is 
achieving infarction between 50% and 70% of the splenic 
mass to get good therapeutic hematologic response and 
alleviate HS with less procedure related complications 
[9]. PSE can be done in more than one sessions with an 
adequate interval depends on the previous response to 
PSE [13]. One of the great technical difficulties in this 
procedure involves the quantification of the volume 
infarcted during the procedure with conventional angio-
graphic series; the production of splenic images by the 
most recent angiography systems may be extremely help-
ful in this regard [6]. However, we could not assess the 
infracted splenic volume objectively in our patient due to 
the limited sources.

PSE, like splenectomy, can theoretically increase the 
risk of infection by encapsulated organisms. Considera-
tion should be given to vaccines against these organ-
isms and it should be given before PSE. All patients 
should be given proper information to reduce infec-
tious complications as well [13].

In previously reported pediatric studies, both pre- 
hepatic and hepatic cases of portal hypertension were 
successfully managed with splenic embolization and 
there were only few cases with post-operative com-
plications. During the first 5 years of follow-up after 
the procedure, majority of the patients were well and 
PSE slowed the sequel of portal hypertension and the 
complications associated with it [5, 14–22]. Other 
conditions which had been successfully managed 
with PSE in children included blunt splenic injuries, 

Fig. 2  Post-procedure contrast abdominal CT showing infarcted 
areas in the spleen (white arrows) and embolized coil (arrow head)

Table 1  Hemogram before and after partial splenic artery 
embolization

Before PSE After PSE

Day 3 Day 15 Day 30 Day 60

Hemoglobin (g/dL) 7.9 9.2 9.6 10.9 10.7

White cell count (/
mm3)

1680 16,580 17,800 16,600 6600

Neutrophil count (/
mm3)

370 1425 7599 13,000 4460

Lymphocyte count (/
mm3)

1280 13,264 8188 2154 2046

Platelet count (× 103/
mm3)

26 317 1127 880 387
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splenic neoplasms, and secondary hypersplenism in 
various disorders such as thalassemia major, heredi-
tary spherocytosis, and Gaucher disease [23–25]. As 
splenic regeneration following PSE may occur more 
frequently in children than in adults, partial splenic 
embolization may be a favorable alternative to splenec-
tomy in pediatric patients.

Conclusions
PSE is a really effective non-surgical minimally invasive pro-
cedure while achieving remarkable hematologic response on 
controlling hypersplenism irrespective of the etiology.

Abbreviations
HS: Hypersplenism; CT: Computed tomography; PH: Portal hypertension; PSE: 
Partial splenic artery embolization.
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