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Abstract
Fahr’s disease is defined as the accumulation of bilateral idiopathic calcification in the basal ganglia, dentate nucleus, and 
centrum semiovale. The coexistence of Fahr’s disease and intracranial tumors is extremely rare, with only five cases docu-
mented in the literature. This study aimed to present a rare case, discussing both similarities and differences with previously 
reported cases. A 70-year-old female patient presented to our hospital with a progressive headache over the past month. Brain 
magnetic resonance imaging (MRI) with intravenous contrast was performed for further evaluation. Bilateral basal ganglia, 
thalamus, and dentate nuclei showed calcifications consistent with Fahr’s disease. After excluding toxic, infectious, and 
endocrine causes of calcification, the patient was diagnosed with Fahr’s disease. Magnetic resonance imaging also revealed 
a midline localized, irregularly contoured, and heterogeneously intense mass with contrast enhancement at the centrum 
semiovale level, accompanied by peripheral edema. Radiologically, the mass resembled a high-grade glioma or metastasis, 
and the presence of a lipid peak further suggested metastasis. Based on radiological findings, the patient was diagnosed 
with brain metastasis of breast carcinoma. The patient received chemotherapy for metastasis, which resulted in substantial 
regression of the mass. In patients with known Fahr’s disease, new-onset headaches and related symptoms should warrant 
evaluation for possible brain tumors. In these cases, imaging findings should be assessed along with physical examination 
findings and the patient’s medical history to support the diagnostic process.
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Introduction

Fahr’s disease is defined as the accumulation of bilateral 
idiopathic calcification in the basal ganglia, dentate nucleus, 
and centrum semiovale [1]. Symptoms typically appear in 
the fourth and fifth decades, although cases in childhood 
have also been documented, albeit rarely [2]. Three main 

criteria are typically sought in diagnosing Fahr’s disease: 
bilateral, non-atherosclerotic idiopathic calcification of the 
basal ganglia, psychiatric symptoms, and choreoathetosis 
or extrapyramidal movement disorders. Many patients with 
basal ganglion calcifications are asymptomatic, which limits 
understanding of the origin and pathology of the disease [3].

The coexistence of Fahr’s disease and intracranial tumors 
is exceptionally rare, with only five cases having been 
reported in the literature. This study aimed to present a rare 
case, discussing both similarities and differences with previ-
ously documented cases.

Case Report

A 70-year-old female patient presented to our hospital with a 
progressive headache over the past month. She also reported 
nausea and frequent vomiting over the last few months. The 
patient had a history of lumpectomy and sentinel lymph 
node biopsy for luminal-A type T2N0M0 stage ductal breast 
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cancer 10 years earlier, followed by ten courses of radio-
therapy and 5 years of tamoxifen therapy after surgery. She 
had been followed up in remission for 10 years. Her physi-
cal examination and laboratory findings were unremarkable. 
Brain magnetic resonance imaging (MRI) with intravenous 
contrast was performed for further evaluation and revealed 
T1 and T2 hypointense calcifications in the bilateral basal 
ganglia, thalamus, and dentate nuclei, consistent with Fahr’s 
disease. Blooming artifacts in these areas in susceptibility-
weighted imaging (SWI) (Fig. 1A–C) and hyperdense calci-
fications in the pathologic signal areas in computed tomog-
raphy (CT) (Fig. 2A–C) further supported Fahr’s disease..

To exclude possible causes, the patient’s serum calcium, 
parathyroid hormone, phosphorus, vitamin D, and alkaline 
phosphatase levels ​were examined, but they were all found 
within normal limits. After excluding toxic, infectious, and 
endocrine causes, the patient was diagnosed with Fahr’s dis-
ease. MRI also revealed a midline, irregularly contoured, 

heterogeneously intense mass with contrast enhancement 
at the centrum semiovale level, accompanied by peripheral 
edema (Fig. 3A–C), suggestive of a high-grade glioma or 
metastasis. Diffusion-weighted imaging (b = 1000 s/mm2) 
showed the lesion as hypointense, while the apparent dif-
fusion coefficient (ADC) map demonstrated hypointensity 
accompanied by restricted diffusion (Fig. 4A, B). Diffu-
sion tensor tractography color mapping indicated invasion 
and disruption of callosal commissural fibers (Fig. 5A). 
Dynamic susceptibility contrast (DSC) magnetic resonance 
perfusion showed a hyperperfused, transcallosal heteroge-
neous lesion (Fig. 5B). Magnetic resonance spectroscopy 
revealed a marked elevation of lipids at 1.3 and 0.9 parts 
per million and an increased Cho/NAA ratio (Fig. 6A–C), 
further suggesting metastasis.

Based on radiological findings, the patient was diag-
nosed with brain metastasis of breast carcinoma. The patient 
underwent chemotherapy with five cycles of 150 mg/m2 

Fig. 1   Consecutive SWI scans (A, B, and C) showing symmetric blooming artifacts in the bilateral basal ganglia, thalamus, and dentate nuclei

Fig. 2   Consecutive CT scans (A, B, and C) revealing hyperdense calcifications in the pathologic signal areas observed on SWI
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temozolomide combined with 75  mg/m2 cisplatin every 
28 days. Chemotherapy response was evaluated using the 
response assessment in neuro-oncology brain metastases 
(RANO-BM) criteria [4]. A follow-up gadolinium-enhanced 
MRI, obtained 1 month after the completion of chemother-
apy (6 months after the metastasis diagnosis), showed a 60% 
reduction in the target lesion size, with the patient clinically 
stable and not requiring additional corticosteroids. In light of 
these findings, the patient was evaluated as having a partial 

response according to RANO-BM criteria. The clinical and 
radiological diagnoses of the mass were confirmed as brain 
metastasis of breast cancer.

Fig. 3   Fluid attenuation inversion recovery (FLAIR) weighted (A) 
and per- (B), and post-contrast (C) T1-weighted MRI sequences 
showing a midline, irregularly contoured, heterogeneously intense 

mass with contrast enhancement at the centrum semiovale level, 
accompanied by peripheral edema

Fig. 4   DWI (b = 1000 s/mm2); A image showing a hyperintense signal within the lesion and the ADC map B showing hypointensity accompa-
nied by restricted diffusion
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Discussion

To date, only five cases of brain tumors associated with 
Fahr’s disease have been reported in the literature [5–8]. 
Patient ages ranged from 8 to 36 years, with a median age 
of 22 years. Our patient, at age 70, was older than those 
previously reported. Three of the documented patients were 
female, and two were male, indicating a slight female pre-
dominance, and our patient was also female. Unlike the 
previous cases of low-grade gliomas, our case involved 
a diagnosis of brain metastasis from breast cancer, mak-
ing it unique in the literature. Tumor locations in previous 
cases were infratentorial in four patients and supratentorial 
in one. In our patient, the tumor was supratentorial. While 
all infratentorial tumors were reported to be cystic lesions 
without contrast enhancement located in the cerebellar hemi-
sphere, the tumor in our case had intense contrast enhance-
ment and no cystic component.

Due to advances in imaging methods, diagnosing cal-
cium accumulation in the brain has become easier. Cal-
cified areas can be easily identified by their hyperdense 
appearance on CT scans. On MRI, calcium shows different 

imaging properties. Because calcium is a diamagnetic 
substance, hyperintensity may be seen on T1-weighted 
images. However, as calcium concentration increases, 
the signal intensity typically decreases. On T2-weighted 
series, calcium may appear either hypointense or hyper-
intense, depending on the specific minerals present in the 
deposits. Hyperintensity may also result from inflam-
matory processes that can accompany Fahr’s disease. 
In recent years, SWI, a 3D gradient echo sequence, has 
enabled more accurate detection of calcium compared to 
conventional MRI sequences [9].

In Fahr’s disease, lesions are typically bilateral and sym-
metrically located. Calcifications tend to be diffuse, exten-
sive, and conglomerated, most commonly found in the basal 
ganglia, especially the putamen. However, they may also 
occur in the dentate nuclei, thalamus, brain stem, centrum 
semiovale, and subcortical white matter [10].

In conclusion, in patients with known Fahr’s disease, 
brain tumors should be investigated in cases of new-onset 
headaches and similar symptoms. In these patients, imaging 
findings, along with physical examination findings and the 
patient’s medical history, play a critical role in the diagnostic 
process.

Fig. 5   Diffusion tensor tractography color map (A) revealing invasion and disruption of callosal commissural fibers and DSC MR perfusion 
showing a hyperperfused transcallosal lesion
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