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Case Report

Is Fahr’s disease a saviour for intracranial hypertensive bleeds? - A review
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A B S T R A C T

Fahr’s disease (FD) is a rare disorder characterised by abnormal deposition of calcium in different parts
of brain especially in basal ganglia, thalamus and dentate nucleus. Association of FD with ischemic stroke
has been described in past but very less literature available showing association of FD with haemorrhagic
stroke. We present here a case of 70 years old hypertensive male patient suffering from FD with left thalamic
acute haemorrhage. Although basal ganglia is a common site for hypertensive bleed, but in this hypertensive
patient, basal ganglia was spared. We assume that this could be due to presence of calcification within vessel
walls of basal ganglia that strengthen the walls and hence act as a saviour for basal ganglia bleed in this
case.
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1. Introduction

Fahr’s disease (FD) is characterised by the abnormal
calcium deposition in movement controlling areas of brain
typically including basal ganglia, thalamus and dentate
nucleus. Other areas like cerebral cortex, cerebellum,
subcortical white matter and hippocampus may also be
involved.1 The prevalence of this rare inherited or sporadic
neurological disorder is around 1/1000000.2 The cases
of FD usually present with extra pyramidal symptoms
which may be added upon by dementia, speech difficulty,
cerebellar dysfunction and neuropsychiatric symptoms.3

The literature has limited reference of association of
FD with haemorrhagic stroke. The authors have made an
attempt to highlight the factors which could be related to
the intracerebral haemorrhagic episode in FD.

* Corresponding author.
E-mail address: roopak21dubey@gmail.com (R. Dubey).

2. Case Report

A 70 years old hypertensive male patient reported with one
day’s complaint of headache, loss of sensation and difficulty
in maintaining a balance in erect posture. He revealed that he
had also problems of memory loss, movement dysfunction
and progressive weakness of bilateral upper and lower limbs
since last 2 years.

Computerised Tomography scan (CT) showed a hyper
dense area (CTHU-60-80) in left thalamic region with
mild perifocal edema, suggestive of left thalamic acute
haemorrhage along with diffuse age related cerebral
atrophy. CT also revealed bilaterally symmetrical
calcification in head and body of caudate nucleus, globus
pallidus, anterior aspect of putamen, bilateral dentate
nuclei and bilateral para-hippocampal locations (Figures 1
and 2). Few foci of calcifications were also noted along
falx cerebri, cortical and subcortical areas of the brain and
bilateral centrum semiovale. Bilateral thalami were spared
of any calcification.
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Table 1: FD associated with Cerebro-Vascular diseases (CVDs) - Review of literature

Author Year Gender, age Associated CVDs
Present study 2020 Male, 70 y Left thalamic bleed
Baek Hee4 2019 Female, 65 y Right parieto-occipatal haemorrhage
Sgulo5 2018 69 and 72 y females (2

cases )
Basal ganglia hemorrhage and left pericallosal
aneurysm respectively

Yang6 2016 Male, 36y Ischemic stroke
Eroglu7 2016 Female, 42y Multiple intracranial aneurysms
Al-Jehani8 2012 Female, 54y Ruptured right posteriorcommunicating

aneurysm
Swami and Kar9 2011 Male, 45 y Right thalamic bleed
Asensio Moreno10 2008 Male, 71y TIA
Younes-Mhenni11 2002 Female, 39y Stroke-like episodes
Drouet12 2000 Female, 52y Stroke-like episodes
Bartecki13 1979 Male, 39y TIA

The biochemical profile of the patient showed normal
serum calcium, vitamin D3, phosphate and parathyroid
levels. The complete blood count, liver, renal, viral
markers, diabetes and thyroid panels showed no significant
abnormality. The patient was hypertensive since the last 10
years and was on irregular medications.

Fig. 1: Axial,saggital and coronal section to show areas involves
in Fahr’s disease. Note bilateral thalami are spared of calcification.

3. Discussion

The modified diagnostic criteria for FD was derived from
Moskowitz et al. in 1971, Ellie et al. 1989, Manyam
200514–16 and is presented below:

1. Bilateral calcification in basal ganglia on imaging.
Other regions of the brain may also be involved.

Fig. 2: Left thalamic haemorrhage.

2. Progressive neurologic dysfunction (movement
disorder and/or neuropsychiatric manifestations).
Typically seen in the fourth or fifth decade although
similar features may also present in childhood.

3. Absence of biochemical disturbance and somatic
features which are suggestive of a mitochondrial or
metabolic disease or other systemic disorder.

4. Absence of a traumatic or infectious cause.
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5. Family history of autosomal dominant inheritance
patterns.

This diagnostic Criteria is useful to differentiate Fahr’s
disease from Fahr’s syndrome (FS). Secondary causes
attribute to the features that constitute FS. Considering
the etiology, FD can be autosomal dominant, Familial or
Sporadic.

In our case the above 4 diagnostic criteria were
fulfilled and was indicative of sporadic catagory of FD.
Normal blood, urine, and viral markers ruled out the
possibility of infective aetiology. The biochemical profile
of the patient showed normal serum calcium, vitamin D3,
phosphate and parathyroid levels thus ruling out metabolic
causes of calcification like hypoparathyroidism, pseudo-
hypoparathyroidism, pseudo-pseudo hypoparathyroidism
and hyperparathyroidism.There was no history of trauma so
traumatic cause of calcification was eliminated.

According to Elshimali et al., microscopic and
biochemical analysis of brain deposits in Fahr’s disease
reveals that the stroma contains mainly calcium and protein
without collagen or mucopolysaccharides. These deposits
occur in vessel walls of arterioles, capillaries, veins,
and in the perivascular spaces. The calcium deposits are
generally symmetrical and may be seen in the walls of
small and medium sized vessels that could have resulted
from inflammatory processes in the vessels.17 Saleem et al.
in their study indicated that calcification usually develops
within the wall of vessel and in the perivascular space,
eventually extending to neuron at the molecular level.
Progressive basal ganglia mineralization tends to compress
the vessel lumen, thus initiating a cycle of impaired blood
flow, neural tissue injury and mineral deposition.18 These
two studies mainly emphasized on the etiopathogenesis of
ischemic strokes with vascular calcification as the main
culprit but none of these showed relation of vascular
calcification with haemorrhagic stroke.

Baek Hee et al. In his report suggested that calcification
with in the vessel might strengthen the vessel wall and
thus decreased the chances of spontaneous bleed. On
histopathological study of FD, calcium deposits can be
seen in the walls of the intracerebral vessels that may
have resulted from the ongoing inflammatory processes.
However, among the various reported cases, only a few were
associated with haemorrhagic strokes.4 We believe the main
reason behind this could be the presence of calcification
within the vessels which strengthen the wall and decreased
chances of rupture.

The Al-Jehani et al. presented a case of FD with
an aneurysmal subarachnoid hemorrhage.8 The study of
Swami and Kar reported a case of ICH in the right
thalamus and midbrain with hypertension and pseudo-
hypoparathyroidism.9 Recently , Sgulo et al. also reported
two cases of basal ganglia ICH, and a ruptured aneurysm
of the peri callosal artery in FD.5 All these studies do

add to the literature but the clear Patho-physiology was
not described. Following review of literature on the subject
regarding association of FD with cerebrovascular disease is
rather rare and is summarised in Table 1.

According to previous studies, the basal ganglia (55%)
is the most common site of spontaneous bleeding followed
by the thalamus (26%), cerebral hemispheres (11%), brain
stem (8%), and the cerebellum (7%).19 Hypertension is by
far the most common attributable risk factor; it accelerates
age-related “wear and tear” of cerebral arterioles at branch
points.20 Nontraumatic bleeding into the brain parenchyma
results from rupture of small penetrating arteries.

Lopes-Villega reported that out of 18 Fahr’s syndrome
patients, Lesions were reported to be located in Globus
Pallidus in 16(88.9%), putamen in 3(16.7%), caudate in
2(11%), thalamus in 1(5.6%) and cerebellar dentate nucleus
in 1(5.6%)21 and it was found that basal ganglia remains the
most common site of calcification in FD followed by other
areas of brain. Although there were several reports on FD,
only a few of them were presented with ICH, which suggests
that calcification does not increase the risk of ICH by itself.
Conversily, calcification may be helpful in halting ICH by
strengthening the tissues or vessels.4

Our patient was diagnosed with hypertension several
years back which probably was the reason of haemorrhage
in thalamic region. Considering the fact that, calcification
was absent in thalamus region and hence the effects of
hypertension appeared to be more pronounced in that
region in comparison to the areas of basal ganglia where
calcification was evident. In spite of the fact that basal
ganglia are the most common site for hypertensive bleed,
it was spared in this case probably due to the presence of
calcification with in the vessel wall of basal ganglia region.
And hence the symptoms were not that severe which could
had been in case if basal ganglia were involved.

4. Conclusion

This case of FD showed hypertensive bleed in thalamic
region, while the basal ganglia was spared which could
be due the presence of calcification with in the vessels of
basal ganglia. Thus, presence of FD could be considered
as a saviour for basal ganglia bleed in this case. However,
due to presence of limited literature, it is still too early to
reach any conclusion regarding the relationship between the
occurrence of vascular calcification and a decrease risk of
hypertensive bleed. More study is required to establish the
distribution pattern of hypertensive bleed in association with
FD.
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