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Iron defi ciency anaemia in cerebral venous sinus 
thrombosis – cause or association?

Anémie z nedostatku železa u pacientky s mozkovou žilní trombózou – 

příčina nebo souvislost?  

The Editorial Board declares that the manu script 
met the ICMJE “uniform requirements” for bio-
medical papers.
Redakční rada potvrzuje, že rukopis práce splnil 

ICMJE kritéria pro publikace zasílané do biomedi-

cínských časopisů.

S. Eliaçik, F. Uysal Tan
Department of Neurology, Hitit Univer-

sity, School of Medicine, Çorum, Turkey


Funda Uysal Tan, MD 
Department of Neurology
Hitit University
School of Medicine 
Erol Olcok Hospital
Çorum
Turkey
e-mail: fundauysaltan@yahoo.com

Accepted for review: 21. 8. 2020

Accepted for print: 24. 2. 2021

Dear editor,

The causal relationship between cerebral ve-

nous sinus thrombosis (CVT) and iron defi -

ciency anaemia (IDA) as an independent fac-

tor remains unclear. CVT is a rare disease, 

with an incidence of 1.32/ 100,000 inhabi-

tants in high-income countries and more 

in lower economies, whereas anaemia is 

a common global problem aff ecting mil-

lions, particularly children and women of re-

productive age. The World Health Organi-

zation estimates that one-half of the cases 

are due to iron defi ciency [1]. However, the 

presentation of CVT could represent a wide 

spectrum, from encephalopathy coma to 

an indolent disease with the sole complaint 

being a headache. Thus, the disease could 

be more common than expected.

A 46-year-old woman was admitted to 

the emergency department with a severe, 

gradually worsening headache present for 

the past few days, a loss of strength, and 

numbness on the right side. Her past medical 

history revealed no neurological complaints 

other than an occasional tension type head-

ache. She had no previously known chronic 

diseases, cancer or infection, was taking no 

medication including oral contraceptives 

and had no history of smoking or alcohol 

abuse. Upon physical examination, she was 

conscious, had no nuchal rigidity or menin-

geal irritation symptoms and had hypoes-

thesia and decreased (4/ 5) muscle strength 

on the right upper and lower extremities. 

Admission blood tests disclosed anaemia 

with haemoglobin (Hgb) 7.2 g/ dL, mean cor-

puscular volume 64.7 fL, mean corpuscular 

haemoglobin concentration 26.6 g/ dL plate-

let count 251×109/ L. An emergency CT scan 

showed a broad, expansive, hypodense area 

harbouring haemorrhagic foci up to 2 cm in 

the left temporoparietal region (Fig. 1A). Dif-

fusion-weighted MRI revealed restricted dif-

fusion in the left temporoparietal region and 

the patient was hospitalized with the pre-

liminary dia gnosis of haemorrhagic infarc-

tion and CVT (Fig. 1B). 

CTA was normal and a repeated brain 

MRI revealed a large left temporooccipi-

tal cortical-subcortical lesion with a focal 

haemorrhage which was iso-hypointense 

in T1-weighted images and heterogeneous, 

hyperintense in T2-weighted images (Fig. 

1C) with surrounding oedema that caused 

compression of the basal ganglia, eff ace-

ment of the cerebral sulci and a mild mid-

line shift to the right affecting the third 

and the left lateral ventricle. There was no 

fl ow in the left transverse and sigmoid si-

nuses on MRI venography (Fig. 1D). She was 

treated with anti-edematous therapy and 

low molecular weight heparin anticoagula-

tion. Further evaluation for anaemia showed 

serum iron 9 μg/ dL, iron binding capac-

ity 436 μg/ dL and ferritin 7 ng/ mL confi rm-

ing the dia gnosis of iron defi ciency anaemia 

and replacement therapy was started. The 

suspected cause of anaemia was menorrha-

gia, overlooked in her history. A basic sys-

tem work-up for the identifi cation of other 

causes of CVT including any oncological dis-

orders was also performed.

The headache, sensory and motor defi cits 

improved within a day of treatment. There 

were no seizures. Control brain MRI per-

formed at the 5th month, when the patient 

was asymptomatic, showed post-ischemic 

changes in the left cortical-subcortical tem-

poroparietal region with local gliosis. The left 

transverse sinus appeared hypoplastic with 

no recanalization on control MRI venogra-

phy and the last Hgb level was 13.4 g/ dL.

The proposed mechanisms for IDA-asso-

ciated CVT are thrombocytosis secondary 

to ID (iron is a regulator of thrombopoiesis), 

hypercoagulability, hypoxia-related ischae-

mic damage and increased blood viscosity 

due to microcytosis and altered erythrocyte 

morphology [1–3]. In addition, acute haem-

orrhaging raises platelet adhesiveness and 

decreases fi brinolytic activity, leading to in-

travascular thrombogenesis [2]. 

Iron defi ciency anaemia is rarely the sole 

aetiologic factor for CVT, especially in chil-

dren [2]. Sebire et al reported anaemia in 

55% of children with CVT mostly due to ID, 

however, all had triggering factors and 40% 

had chronic diseases [2]. 

Hung et al [4] confi rmed an association be-

tween IDA and subsequent venous throm-

boembolisms (VTE) in a population-based 

study. However, the mean age of the study 

population was 62.5 years and subjects with 

VTE had a signifi cantly higher prevalence of 

several comorbidities such as cancer, heart 

failure, arterial hypertension, diabetes, hy-

perlipidaemia, renal disease and obesity 
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Fig. 1. (A) CT – broad, expansive, hypodense area (arrows) harbouring haemorrhagic foci up to 2 cm in the left temporoparietal region. 
(B) MRI, diff usion weighted image – restricted diff usion (arrows) in the left temporoparietal region. (C) MRI, T2-weighted image – large 
left temporooccipital cortical-subcortical hyperintense lesion with focal haemorrhage. (D) MRI venography – absence of fl ow (arrow) 
in the left transverse and sigmoid sinuses.
Obr. 1. (A) CT – rozsáhlá expandující hypodenzní oblast (šipky) obsahující až 2 cm velká hemoragická ložiska v levé temporoparietální 
oblasti. (B) Difúzí vážená MR – restrikce difúze (šipky) v levé temporoparietální oblasti. (C) MR, T2 vážený obraz – vlevo rozsáhlé tem-
porookcipitální kortikální až subkortikální hyperintenzní ložisko s fokální hemoragií. (D) MR venografi e – absence průtoku (šipka) v le-
vém sinus transversalis a sinus sigmoideus.
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than controls who were healthy. Though the 

authors had made statistical adjustments, 

the severity of these comorbidities might 

diff er and there was a lack of treatment in-

formation [4]. Conversely, IDA is more com-

mon in children and women of reproductive 

age mainly due to malnutrition and failure 

to restore blood loss and/ or increased de-

mand related to menstruation and preg-

nancy. Chronic blood loss is the most com-

mon cause of IDA particularly in women 

with menorrhagia. Similarly, Coutinho et 

al [1] suggested that anaemia was a risk fac-

tor for CVT, after adjustment for potential 

confounders such as age, sex, malignancy, 

use of oral contraceptives and pregnancy-

puerperium, in a large case-control study 

with, younger subjects (mean ages 40 vs. 

48 years for CVT and controls, respectively). 

However, 70% of their CVT patients were 

taking oral contraceptives compared to only 

21.1% of controls and the incidences of preg-

nancy, malignancy and previous thrombosis, 

which were defi nitely proven risk factors for 

CVT, were markedly higher in the CVT group. 

Thus, the adjustments should be performed 

to exclude these cases. 

However, anaemia could be a prognostic 

factor for CVT as confi rmed by Liu et al [5] 

especially when severe and microcytic de-

spite the limitations mentioned by authors, 

e. g., selection bias (single centre), small sam-

ple size, retrospective analysis and absence 

of iron levels and recording of fl uid admin-

istration prior to blood sampling. They sug-

gested that anaemia was a signifi cant and 

independent predictor of disability and mor-

tality in patients with CVT [5]. Factors such 

as age, sex, coma, malignancy, intracere-

bral haemorrhage, and straight sinus and/ or 

deep CVT involved were adjusted. Similarly, 

Pan et al [6] reported that the top three risk 

factors for CVT in Chinese patients were ob-

stetric problems (19.8%), infection (17.7%) 

and anaemia (17.7%). Women are at addi-

tional risk for CVT due to the use oral contra-

ceptives (which is comparatively lower than 

in the West, as mentioned by the authors) or 

hormonal replacement. Finally, Stolz et al [3] 

found that severe anaemia was signifi cantly 

and independently associated with CVT. 

As a conclusion, particularly severe IDA 

appears to be a contributing and prognostic 

risk factor for CVT. Anaemia is an important 

component of chronic disorders, however, 

IDA is very rarely the sole risk factor for CVT. 
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