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Abstract: Recent studies showed that iron deficiency anemia was correlated with ischemic stroke in patients with carotid 
artery stenosis. It was also identified as the culprit of ischemic stroke in patients without any acknowledged risk factors 
for stroke. We presented a clinical case that highlights the importance of the management of anemia as etiologic factor 
of ischemic stroke, both as primary and secondary prevention. 
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1. INTRODUCTION 

Recent studies showed that iron deficiency anemia 
was correlated with ischemic stroke in patients with 
carotid artery stenosis. It was also identified as the 
culprit of ischemic stroke in patients without any 
acknowledged risk factors for stroke. The aim of our 
study was to describe a case of ischemic stroke in a 
patient with left intracranial artery stenosis and iron 
deficiency anemia, condition which to our knowledge 
has not yet been described. 

2. CASE REPORT  

A 53-year-old right-handed female was reffered to 
the Neurology Department of the Emergency University 
Hospital in Bucharest with a history of mild aphasia and 
an initial computed tomography (CT) of the brain 
showing an ischemic stroke of the left middle cerebral 
artery (MCA). Her cardiovascular risk factors were 
dyslipidemia and smoking (15 pack years). The patient 
reported metrorrhagia in the past two years, with iron 
deficiency anemia (IDA) recently diagnosed. 

The neurological examination revealed mild anomia 
and dysgraphia, and was otherwise unremarkable. 

On admission, laboratory tests showed moderate 
mycrocitic hypochromic anemia, hyposideremia, low 
serum feritin level, normal total iron binding capacity 
and upper range of normal reticulocyte count (Table 1). 
Her leukocyte count, biochemistry panel and reactive 
protein C value were in the refference range. 
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Table 1: Laboratory Results Demonstrating Iron 
Deficiency Anemia (MCV-mean Corpuscular 
Volume; MCH-mean Corpuscular Hemoglobin; 
ESR-erythrocyte Sedimentation Rate; TIBC-
Total Iron-Binding Capacity; TSAT- 
Transferring Saturation) 

Test Value 

Hemoglobin (g/dl) 7.9 

MCV (fl) 66.6 

MCH (pg) 19.6 

ESR (mm/h) 66 

Reticulocyte count (%) 1.5 

Serum Iron (mcg/dl) 15 

TIBC (mcg/dl) 367 

Ferritin (ng/dl) 10.7 

TSAT (%) 4.1 

Cervical arteries Doppler ultrasonography (Figure 1), 
transthoracic echocardiography and Holter electro-
cardiography ruled out a large artery atherothrombotic 
or cardioembolic source. 

A brain MRI was performed, demonstrating a T2 
and FLAIR high signal region (Figure 2A), 
corresponding to a T1 low signal region in the left 
insular and frontal cortices, markedly in the left middle 
frontal girus, without diffusion restriction on the SWI, 
consistent with a late phase of ischemic stroke. The 3D 
time of flight angiography revealed a low flow within the 
M2 segment of the MCA (Figure 2B). 

Cerebral CT angiography confirmed a narrowing 
region of the M2 division of the left MCA suggestive for 
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an haemodynamically significant arterial stenosis 
(Figure 3) and normal carotid and vertebral arteries 
(Figure 4). 

A gynecological examination identified diffuse 
uterine fibromatosis. 

In the following days, hemoglobin level markedly 
decreased, and erytrocyte blood transfusion and 
intravenous iron supplementation were administered, 
without discontinuation of the Clopidogrel antiplatelet 
therapy. The patient didn’t experience any neurological 
symptoms during this period. She was transferred to 
the Gynecology department for surgical treatment of 
her uterine pathology. 

At 11 months follow-up after the ischemic stroke, 
the patient didn’t present any anamnestic or clinical 
findings suggestive of recurrent neurological ischemic 
events and her hemoglobin value was in the refference 
range. 

3. DISCUSSION 

A recent populational study describes the positive 
correlation of ischemic stoke and preexisting iron 
deficiency in adults [1] and the mechanisms proposed 
are hemodynamic and hypoxemic tissue damage and 
secondary thrombocytosis due to iron deficiency [1, 2]. 
Furthermore, two cases of ischemic stroke without any 
recognised risk factors for stroke were reported in 

   
Figure 1: Doppler ultrasonography exam of the cervical arteries. 

 

 
Figure 2A: FLAIR sequence MRI showing high signal of the left frontal cortex. B: TOF sequence MRI. 
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patients with IDA related to uterine fibromatosis [2]. 
Altought our patient did not exhibit an increase of the 
platelets number, a hypoxemic state due to worsening 
anemia might have contributed to her acute ischemic 
neurological damage. Anemia didn’t increase the risk of 
hemorrhagic stroke [1]. The authors stress the 
importance of IDA management in acute settings [1]. In 
turn, a low hematocrit was suggested to enhance 
artery-to-artery embolism in patients with arterial 

stenoses [3], thus adding further pathophysiological link 
between anemia and ischemic stroke in our patient. 

Studies have shown that the severity of intracranial 
artery stenosis is positively correlated with the 
development of collateral supply [4], which contributed 
to our patient’s good clinical outcome. 

In patients with intracranial artery stenosis, the risk 
of developing subsequent disabling ischemic events in 

 
Figure 3: CT-angiography showing left MCA stenosis. 

 

 
Figure 4: Cervico-cerebral CT-angiography showing normal carotid and vertebral arteries. 
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the same territory is high [5] and they were proven to 
benefit most from dual antiplatelet therapy with Apsirin 
and Clopidogrel as secondary prevention [6, 7]. 
Subsets of the SAMMPRIS study showed that 
endovascular treatment did not provide a benefit [8], 
instead it increased mortality and stroke events in the 
first month [9]. However, our patient undergone 
antiplatelete therapy with Clopidogrel alone, 
considering her bleeding risk profile. 

CONCLUSION 

Intracranial artery stenosis were proven to have an 
increased risk of recurrent ischemic events, which 
prompts for aggressive medical treatment as 
secondary prevention. However, there is no consensus 
of therapy in the literature. In a case where iron-
deficiency anemia was a concurrent mechanism, its 
management is beneficial as primary and secondary 
prevention. 

REFERENCES 
[1] Chang YL, Hung SH, Ling W, et al. Association between 

ischemic stroke and iron-deficiency anemia: a population-
based study. PLoS One 2013; 8(12): e82952. 
http://dx.doi.org/10.1371/journal.pone.0082952 
 
 

[2] Naito H, Naka H, Kanaya Y, et al. Two cases of acute 
ischemic stroke associated with iron deficiency anemia due 
to bleeding from uterine fibroids in middle-aged women. 
Intern Med 2014; 53(21): 2533-7. 
http://dx.doi.org/10.2169/internalmedicine.53.2620 

[3] Steiger HJ and Nirkko A. Anemia-induced focal cerebral 
symptoms in carotid stenoses. Observations of 
pathophysiology. Schweiz Arch Neurol Psychiatr 1990; 
141(6): 485-92. 

[4] Liebeskind DS, Cotsonis GA, Saver JL, et al. Collateral 
circulation in symptomatic intracranial atherosclerosis. J 
Cereb Blood Flow Metab 2011; 31(5): 1293-1301. 
http://dx.doi.org/10.1038/jcbfm.2010.224 

[5] Famakin BM, Chimowitz MI and Lynn MJ. Causes and 
Severity of Ischemic Stroke in Patients with Symptomatic 
Intracranial Arterial Stenosis. Stroke 2009; 40(6): 1999-2003. 
http://dx.doi.org/10.1161/STROKEAHA.108.546150 

[6] Yang J, Chen L, Chitkara N and Xu Q. A Markov model to 
compare the long-term effect of aspirin, clopidogrel and 
clopidogrel plus aspirinon prevention of recurrent ischemic 
stroke due to intracranial artery stenosis. Neurol India 2014; 
62(1): 48-52. 
http://dx.doi.org/10.4103/0028-3886.128290 

[7] Chimowitz MI, Lynn MJ and Howlett-Smith H. Comparison of 
warfarin and aspirin for symptomatic intracranial arterial 
stenosis. N Engl J Med 2005; 352(13): 1305-16. 
http://dx.doi.org/10.1056/NEJMoa043033 

[8] Does the Stenting Versus Aggressive Medical Therapy Trial 
Support Stenting for Subgroups With Intracranial Stenosis? 
Lutsep HL, Lynn MJ, Cotsonis GA, Derdeyn CP, Turan TN, 
Fiorella D, Janis LS, Lane BF, Montgomery J, Chimowitz MI; 
SAMMPRIS Investigators. Stroke 2015; 46(11): 3282-4.  
http://dx.doi.org/10.1161/STROKEAHA.115.009846 

[9] Diagnosis and Treatment of Intracranial Stenoses. Reith W, 
Berkefeld J, Dietrich P, Fiehler J, Jansen O. Clin Neuroradiol 
2015; 25(Suppl 2): 307-16. 

 

Received on 30-01-16 Accepted on 15-02-16 Published on 31-12-2016 
 
DOI: http://dx.doi.org/10.12974/2312-5411.2016.03.01.2 

© 2016 Parvu et al.; Licensee Savvy Science Publisher. 
This is an open access article licensed under the terms of the Creative Commons Attribution Non-Commercial License 
(http://creativecommons.org/licenses/by-nc/3.0/) which permits unrestricted, non-commercial use, distribution and reproduction in 
any medium, provided the work is properly cited. 
 


