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 CASE REPORT

A case of successful management with splenectomy of 
intractable ascites due to congenital dyserythropoietic anemia 
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Abstract
The congenital dyserythropoietic anemias comprise a 
group of rare hereditary disorders of erythropoiesis, 
characterized by ineffective erythropoiesis as the 
predominant mechanism of anemia and by characteristic 
morphological aberrations of the majority of erythroblasts 
in the bone marrow. Congenital dyserythropoietic 
anemia type II is the most frequent type. All types of 
congenital dyserythropoietic anemias distinctly share a 
high incidence of iron loading. Iron accumulation occurs 
even in untransfused patients and can result in heart 
failure and liver cirrhosis. We have reported about a 
patient who presented with liver cirrhosis and intractable 
ascites caused by congenital dyserythropoietic anemia 
type II. Her clinical course was further complicated 
by the deve lopment o f auto immune hemoly t i c 
anemia. Splenectomy was eventually performed which 
achieved complete resolution of ascites, increase of 
hemoglobin concentration and abrogation of transfusion 
requirements.
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INTRODUCTION
All types of  congenital dyserythropoietic anemias (CDAs) 
distinctly share a high incidence of  iron loading[1]. As in 
other forms of  anemia with ineffective erythropoiesis, 
this is due to the upregulation of  iron resorption[2]. 
Iron accumulation occurs even in untransfused patients 
and can result in diabetes mellitus, hypogonadotropic 
hypogonadism and more importantly, heart failure and 
liver cirrhosis[3-5].

We have reported about a patient who presented 
with liver cirrhosis and intractable ascites caused by 
CDA II. Her clinical course was further complicated 
by the development of  autoimmune hemolytic anemia. 
Splenectomy was eventually performed, which achieved 
complete resolution of  ascites, increase of  hemoglobin 
concentration and abrogation of  transfusion requirements.

CASE REPORT
A 58-year-old female presented to our department because 
of  progressive abdominal distention. She had a history 
of  CDA II that was diagnosed 15 years ago, and received 
blood transfusion only at the time of  diagnosis and never 
again.

Physical examination revealed mild jaundice and 
abdominal distention. The edge of  the liver extended 3 cm 
below the right costal margin and marked splenomegaly 
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was also found. Percussion of  the abdomen revealed the 
presence of  flank dullness and “shifting”.

T h e r e s u l t s o f  l a b o r a t o r y t e s t s we r e : W B C 
7 700/μL, Hb 9.8 g/dL, MCV 91.7 μm3, MCH 32.1 pg, 
PLT 223 000/μL, PT 13.9, INR 1.07, PTT 28.0, glucose 
120 mg/dL, urea 53 mg/dL, creatinine 0.9 mg/dL, AST 
81 U/L, ALT 117 U/L, LDH 176 U/L, protein 7.0 g/dL, 
albumin 4.3 g/dL, total bilirubin 1.76 mg/dL, unconjugated 
bilirubin 1.44 mg/dL, ferritin 2 200 ng/mL. Folic acid 
was 7.4 ng/mL (normal range, >5.38 ng/mL) and vitamin 
B12 was 352 pg/mL (normal range, 211-911 pg/mL), 
thus ruling out megaloblastic anemia. Hemoglobin 
electrophoresis showed normal findings.

Analysis of  the ascitic fluid obtained after abdominal 
paracentesis yielded the following results: absolute 
polymorphonuclear leukocyte count 100/mm3, albumin 
1.0 g/dL (serum-ascites albumin gradient 3.3 g/dL), 
glucose 128 mg/dL, LDH 43 U/L.

Peripheral blood smear showed anisopoikilocytosis, 
basophilic stippling and binucleated normoblasts (Figure 
1). The Ham’s test was negative, possibly because of  a 
small amount of  normal sera used. Polyacrylamide gel 
electrophoresis in the presence of  sodium dodecyl sulfate 
(SDS-PAGE) of  erythrocyte membrane proteins showed 

that band 3 was narrower and had an accelerated migration 
rate. Bone marrow examination revealed marked erythroid 
hyperplasia, while approximately 30% of  the mature 
erythroblasts were binucleate.

A liver biopsy documented cirrhosis with marked 
siderosis of  hepatocytes as well as Kupffer cells and 
portal macrophages (Figure 2). Genetic testing for 
mutations of  the HFE gene revealed heterozygosity for 
the H63D mutation, whereas the patient was negative 
for the C282Y mutation. Other causes of  cirrhosis were 
thoroughly excluded, based on the medical history of  the 
patient, negative virology for hepatitis B and C, normal 
immunologic tests (including testing for the presence of  
antinuclear antibodies, anti-smooth muscle cell antibodies 
and anti-mitochondrial antibodies) and liver biopsy 
findings.

Upper endoscopy revealed the presence of  esophageal 
varices. An abdominal ultrasonographic study showed 
cholelithiasis. A cardiac ultrasonographic examination 
showed concentric hypertrophy and impaired diastolic 
function of  the left ventricle, left atrium dilatation, mitral 

valve regurgitation and right ventricle dilatation with 
tricuspid valve regurgitation and pulmonary hypertension 
(right ventricular systolic pressure: 5 332 Pa). Magnetic 
resonance imaging was performed in order to determine 
heart and liver iron concentration using a unit (Magnetom 
Impact; Siemens, Germany) operating at a field strength 
of  1.0 Tesla. We used an electrocardiogram-triggered 
gradient-recalled-echo sequence for the evaluation of  both 
myocardial and liver iron. Iron content measurement was 
based on a modification of  the method of  Bonkovsky, 
calculating the natural logarithm of  the ratio of  the mean 
signal intensity of  the liver or heart respectively by that of  
the standard deviation of  the mean of  the signal intensity 
of  the overlying air [ln signal intensity ratio, ln (SIR); 
normal values for both heart and liver, >  3.2][6]. The ln (SIR) 
values obtained for the heart and liver were 2.66 and 1.26 
respectively.

Since the patient persistently refused to undergo 
iron chelation therapy with desferrioxamine, deferiprone 
(75 mg/kg per day in three divided doses) was initiated, 
spironolactone (200 mg once daily) and furosemide (80 mg 
once daily) were also prescribed but dose escalation was 
not possible because of  deterioration in renal function. 
Since the patient also did not decrease her salt intake, large 
volume of  paracentesis (approximately 8-10 L of  ascitic 
fluid) had to be performed approximately every 10 d due 
to the development of  refractory ascites.

Soon after her presentation, the patient began to 
require frequent blood transfusions. Direct antiglobulin test 
was positive due to the presence of  IgG autoantibodies. 
Extensive investigation, including repeated immunologic 
tests to rule out autoimmune diseases and imaging studies 
to rule out occult malignancy, excluded secondary causes 
of  autoimmune hemolytic anemia (AIHA). The patient was 
treated with prednisone and subsequently with intravenous 
immunoglobulin, both failed to produce a significant 
response. Therefore, we performed splenectomy in order 
to control both CDA and AIHA as well as proximal 
splenorenal shunt in order to relieve portal hypertension 
and ascites. Surgery and recovery were uneventful, but a 
Doppler examination performed immediately after the 
operation showed complete shunt occlusion.

During the 10-mo post-operative follow-up period, the 

Figure 1  Peripheral blood smear showing binucleated normoblasts. Figure 2  Liver biopsy showing marked siderosis of hepatocytes (curved arrows), 
Kupffer cells (arrowheads with ball) and portal macrophages (arrows) (Perl’s stain, 
×200).
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patient was transfusion-independent and ascites did not 
relapse although diuretics were discontinued. Hemoglobin 
concentration was persistently above 12.0 g/dL and 
unconjugated bilirubin was normalized. Nevertheless, 
the concentration of  ferritin remained elevated at 
1 800 ng/mL. A new cardiac ultrasonographic examination 
disclosed regression of  the right ventricle dilatation and no 
signs of  pulmonary hypertension (right ventricular systolic 
pressure: 1 999.5 Pa). Follow-up magnetic resonance 
imaging of  the heart and liver showed heart siderosis 
within normal limits but no change in liver siderosis with 
her ln (SIR) values being 4.04 and 1.38, respectively.

DISCUSSION
The evolution of  CDA II is doomed by iron overloading, 
which is also seen in patients with no need for transfusion 
and is mainly due to increased iron resorption. Lethal 
organ damage of  the liver and myocardium is observed 
in untreated patients[7]. The rate of  iron accumulation 
seems not to be affected by HFE gene polymorphism[8,9]. 
Our patient was heterozygous for the H63D mutation, 
which may contribute to increased hepatic iron levels 

but does not result in iron overload in the absence of  the 
main mutation responsible for hereditary hemosiderosis 
(C282Y)[10-12].

Hemosiderosis in CDA type II is treated with 
desferrioxamine which is usually introduced as soon as 
ferritin reaches the concentration of  1 000 ng/mL[13,14]. 
Normal ferritin concentrations were reached in all 
the patients with satisfactory compliance[4] a full-stop 

Nevertheless, desferrioxamine must be given 5 to 7 d per 
week by a prolonged subcutaneous infusion[15]. On the 
other hand, deferiprone is an alternative chelator that is 
orally active and more effective than desferrioxamine in 
the removal of  myocardial iron[16]. Indeed, heart siderosis 
returned to normal levels in our patient, even though the 
reduction in ferritin levels and liver iron overload was not 
so pronounced.

In CDA II, splenectomy leads to a moderate and 
sustained increase in hemoglobin concentration and 
decrease of  hemolysis[4,8]. Though splenectomy has these 
benefits, recommendation for the operation is not uniform 
among the hematologists[8]. Furthermore, splenectomy 
does not prevent further iron loading, even in those 
patients with their hemoglobin concentrations becoming 
nearly normal as observed in our patient[4].

The concurrence of  CDA II and AIHA has been 
described only once, thus suggesting chance occurrence[17]. 
In AIHA, splenectomy has the distinct advantage over 
other therapeutic options in that it has the potential 
for complete and long-term remission. Available data 
suggest that it triggers remission in more than 50% of  
patients[18]. Excellent responses or improvements are 
maintained during a mean follow-up period of  33 or 
7 3  m o , respectively[19]. Accordingly, splenectomy should 
be considered in patients who do not respond adequately 
to corticosteroids[20].

In patients with refractory ascites, both transjugular 
intrahepatic portosystemic shunt (TIPS) and surgical portal 
systemic shunt have been used[21]. TIPS is a widely accepted 

percutaneous interventional procedure for treating 
complications of  portal hypertension. An experienced 
skillful team, however, is necessary to ensure the technical 
success of  TIPS and to avoid its potential procedural 
complications[22]. Shunt dysfunction is also a major 
problem, since over 50% of  TIPS develop stenosis within 
1 year and therefore, close shunt surveillance and frequent 
re-treatment are required with ensuing high costs[23-25]. 
Furthermore, hepatic encephalopathy is another important 
complication of  cirrhotic patients with refractory ascites 
treated with TIPS, more than 40% of  these patients 
develop encephalopathy[26,27]. Nevertheless, calibrated 
prosthesis can partly prevent TIPS complications[28].

The role of  surgery in the treatment of  portal 
hypertension remains a complex and highly controversial 
issue. Several factors must be considered when surgical 
options are to be entertained, including origin and extent 
of  liver disease, response to prior medical treatment, and 
possibility of  future liver transplantation[29]. Splenectomy 
was mandatory in our patient in order to control CDA 
and particularly AIHA. However, splenectomy alone is 
inappropriate for the treatment of  portal hypertension 
and does not relieve ascites[30,31]. In contrast, portosystemic 
shunting is efficient in clearing ascites, but is associated 
with a high rate of  encephalopathy and liver failure[29,32,33]. 
The indications for portosystemic shunting are therefore 
limited for the treatment of  intractable ascites and 
portosystemic shunting should be performed only in 
patients with good liver function or when all other 
treatments fail[29,32]. Since our patient had preserved hepatic 
synthetic capacity, we chose to combine splenectomy with 
portosystemic shunting in order to relieve ascites and 
thus performed proximal splenorenal shunt. Compared 
to selective shunts, the central or proximal splenorenal 
shunt does not differ in operative mortality rates, 5-year 
survival rates, development of  individual episodes of  
post-operative encephalopathy, or chronic post-operative 
encephalopathy[34]. Unfortunately, shunt occlusion may 
occur immediately after the operation. It is thus difficult 
to explain the complete remission of  ascites and we can 
only postulate that a reduction in the blood flow into 
the portal system from the greatly enlarged spleen may 
result in a decrease in portal pressure. This reduction in 
portal pressure may also contribute to the amelioration of  
pulmonary hypertension as observed in our patient.

In conclusion, even in transfusion-independent 
patients with CDA II, iron overload can result in dramatic 
manifestations, posing major therapeutic difficulties. 
Therefore, ferritin levels should be controlled in all the 
patients with CDA II, because iron overload may approach 
risk levels at any age[1]. Iron depletion has to be started at 
the latest when ferritin approaches a level of  1 000 ng/mL 
to avoid the devastating complications of  excessive iron 
accumulation[4].
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