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Abstract

Myelodysplastic syndromes consist of a cluster of clonal 
hematopoietic diseases characterized by ineffective hematopoiesis, 
bone marrow dysplasia, cytopenias in peripheral blood, and 
elevated risk of transformation to acute myeloid leukemia. Patients 
with myelodysplastic syndromes who undergo regular and chronic 
transfusion regimen of red blood cells for management of symptomatic 
anemia may develop organ dysfunction associated with iron overload 
such as hepatic, cardiac and endocrine dysfunction. In this report, 
it was described a patient with myelodysplastic syndrome with 
refractory cytopenias with multilinear dysplasia and transfusion iron 
overload,� who evolved with ataxia, recurrent vomiting and increased 
dependence on daily life activities. Magnetic resonance imaging of the 
brain revealed iron deposits in the dentate nucleus of cerebellum and 
basal ganglia, with a likely relationship between iron deposition in the 
central nervous system and the observed neurological dysfunctions. 
There are few cases reported in the literature of iron deposits in the 
central nervous system causing neurological manifestations. However, 
once iron overload is established, attention should be directed to 
possible deposits of the metal to determine neurological dysfunction.
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Introduction

Iron overload is a potential cause of organic dysfunctions such 
as hepatic, cardiac (heart failure and arrhythmias) and endocrine 
dysfunction (diabetes and hypothyroidism) in patients with 
Myelodysplastic Syndrome (MDS) who undergo a regular and chronic 
transfusion regimen of red blood cells for management of symptomatic 
anemia [1,2]. Another contributing factor for the accumulation of 
iron in these patients is dysfunctional erythropoiesis, with increased 
intestinal iron absorption [3].

In the present report, it is described the case of a patient with MDS 
and transfusion iron overload, with iron deposits in cerebellar nuclei 
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and basal ganglia and corresponding clinical manifestation, an 
association previously not described in this group of patients.

Case report

Woman, 58 years old, retired teacher, diagnosed with 
MDS with refractory cytopenias with multilinear dysplasia 
in 2014, according to current criteria for classification of 
MDS by the World Health Organization (2017) [4]. Based on 
intensity of cytopenias, quantification of blasts in peripheral 
blood and bone marrow, karyotype and transfusional load, 
dynamic classification in intermediate risk group according to 
Revised International Prognostic Scoring System (R-IPSS) was 
considered (overall survival-3 years) [5]. The patient received 
treatments based on immunomodulation with thalidomide 
followed by hypomethylating therapy with azacitidine, 
both without benefits. For the management of intense and 
symptomatic cytopenias, the patient underwent regular 
transfusions with red blood cells and platelet concentrate 
since the diagnosis was established. A progressive increase in 
serum ferritin (graph 1) due to regular transfusion of red blood 
cells and survival expectancy greater than 24 months, led to 
the introduction of deferasirox for iron chelation therapy. 
Adherence to iron chelation therapy was unsatisfactory due 
to gastrointestinal intolerance.

After 55 months of regular follow-up, the patient started a 
progressive and limiting picture of balance disorders, including 
frequent falls and increased dependence on activities of daily 
living. She presented after a fall at home with cranioencephalic trauma and underwent a Computed Tomography (CT) scan of 

the brain that revealed traumatic subarachnoid hemorrhage 
in the right parietal region and hypodense lesion in the right 
cerebellar hemisphere, without mass effect. No surgical 
intervention was required and evolutionary control brain 
CT showed reabsorption of hemorrhage in the right parietal 
lobe, with no change in the appearance of the cerebellar 
lesion. Due to a slight improvement in the neurological 
status, Magnetic Resonance Imaging (MRI) of the brain 
was conducted to better study. MRI revealed deposits of 
ferromagnetic material in dentate nucleus of cerebellum and 
in basal ganglia bilaterally, and vasogenic edema in the white 
matter of the right cerebellar hemisphere around the dentate 
nucleus, with probable extension to the ipsilateral medial 
cerebellar peduncle (Figures1 to 4).

Graph 1: Values of ferritin (ng / mL) between September 2013 to 
April 2017.

Figures1 and 2: Brain MRI (axial T1 and axial gradient echo T2*): 
presence of hypersignal in the basal ganglia corresponding to 

ferromagnetic material deposition (arrows).

Figures 3 and 4: Brain MRI (coronal T2 and axialgradient echo T2*): 
global brain volume reduction. Deposit of ferromagnetic material 
in the dentate nucleus of cerebellum and basal ganglia bilaterally 

(arrows).
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Faced with the evidence of iron accumulation in the 
Central Nervous System (CNS), a directed MRI study of 
the abdomen documented a marked deposition of iron in 
the liver (SIR 19.4 mg / g by Rennes protocol), spleen and 
pancreas. Transthoracic echocardiogram performed on the 
same occasion showed normal cardiac function.

Patient kept ambulatory follow-up but persisted with 
ataxia and recurrent vomiting, despite symptomatic 
medication. Four weeks after discharge, patient died due to 
infectious pulmonary complications.

Discussion

MDS consist of a group of clonal hematopoietic disorders 
characterized by ineffective hematopoiesis, bone marrow 
dysplasia, cytopenias in peripheral blood, and a high risk 
of transformation to Acute Myeloid Leukemia (AML) [6,7]. 
Anemia is the most common cytopenia in patients with MDS, 
and up to 90% require regular transfusions of red blood cells 
[6]. More than 50% of the patients present with hemoglobin 
concentration below 10 g / dL and 27% of patients show 
hemoglobin levels below 8 g / dL [8]. Anemia is associated 
with a reduction in physical performance and quality of life, 
thus, the goal of transfusion therapy is to reduce anemia-
related symptoms [6,8]. However, transfusion dependency has 
been associated with increased risk of disease progression, 
leukemic transformation and reduced survival [8].

The extent of iron overload has been shown to be 
directly proportional to the frequency of red blood cell 
transfusions. It results from the inability of transferrin to bind 
to available iron and to store it in excess, with consequent 
accumulation of free reactive iron and labile plasma iron. It 
is believed that the overload of this metal in MDS, primarily 
resulting from chronic transfusions, may also be the result 
of ineffective erythropoiesis with consequent intensification 
of anemia, increased serum erythropoietin levels and 
inappropriate reduction of hepcidin [8]. The result would be 
unrestricted intestinal absorption and release of iron by the 
reticuloendothelial system [8].

Iron can then accumulate in multiple organs including 
the pituitary gland, parathyroid, heart, pancreas, and liver. In 

secondary hemochromatosis, hepatomegaly, splenomegaly, 
cardiopathy, diabetes and liver cirrhosis are the most common 
findings, although the latter is rare due to the relatively short 
life expectancy for development of long-term complications 
[3]. The suspicion of secondary hemochromatosis should 
prompt its confirmation by MRI studies with the T2* method, 
which allows indirect quantification of iron deposit [9].

The association between abnormal iron accumulation in 
the brain and neurodegenerative disease is well recognized, 
but neurological manifestations rarely occur, with a few cases 
described in this context [10,11]. There is, for example, an 
association of movement disorders and hemochromatosis 
[11]. After extensive literature review, no correlation 
between the magnetic resonance findings described here 
and neurological changes in MDS patients was found, which 
makes this report pertinent. In the present case, there may be 
a cause-effect relationship between iron deposition in basal 
ganglia and cerebellum with the neurological dysfunctions. 
However, this hypothesis is limited by the presence of severe 
anemia, that may explain the symptoms presented by the 
patient. 

Conclusion

Patients with MDS are at risk of developing iron overload 
when they need regular blood transfusions and this 
complication is most commonly related to hepatic, cardiac and 
endocrine organ dysfunction. There are few cases reported 
in the literature of iron deposits in the CNS determining 
neurological manifestations. Due to improved supportive care 
of patients with MDS resulting in increased survival, care to 
minimize and detect iron deposits early in CNS is critical to 
achieving better quality of life. Therefore, prospective studies 
focusing on the investigation of neurological complications of 
iron overload in patients with MDS and others diseases with a 
high burden of transfusions are needed to better understand 
the deleterious role of iron deposits in CNS.

Continued efforts to alter the natural history of MDS 
resulting in less transfusion dependence are key aspects of 
care of these patients. Once the overload is established, in 
addition to the specific measurements for metal chelation, 
attention should be directed to possible iron deposits in the 
CNS which can result in neurological dysfunction. 
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