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Background: The clinical picture of intracerebral calcification is so varied that it constitutes an essential element of a wide range of
clinical syndromes of variable expression that continue to be described. In this article, we discuss the diagnostic possibilities of basal
ganglia calcification considering the association of failure to thrive and macular degeneration in our patient.

Case: A 17-year-old male patient of Congolese origin consulted us for a pyramidal syndrome consisting of upper limb tremors during
mobilization and dysgraphia. The patient also presented with a distance vision disorder for which the ophthalmological examination
revealed poor visual acuity in both eyes (2/10) and macular degeneration in the left eye. On physical examination, we noted a short
stature with a small head circumference in relation to age. The brain scan revealed the presence of bilateral striato-pallidal
calcifications giving the appearance of Fahr's disease. However, the association of delay of stature development with microcrania,
macular degeneration with reduced visual acuity and basal ganglia calcifications could suggest a wide range of syndromic hypotheses,
the most likely of which is Rajab-type cerebral calcification.

Conclusion: The association of failure to thrive, macular degeneration, and cerebral calcification of the basal ganglia is revealed as
a particular phenotype compared to cases reported in the literature. An in-depth analysis would be necessary to identify a possible genetic basis.
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Introduction

Cerebral calcinosis or intracerebral calcification is an accumulation of calcium in the brain parenchyma. Many syndromes
involving intracerebral calcification have been reported in the literature. The incriminated causes are multiple, divided
between hereditary (familial) and acquired conditions. Six main groups are generally described according to their etiopatho-
genesis: age-related (or physiological), congenital, infectious, endocrine (or metabolic), vascular, and neoplastic.'

In children, intracerebral calcifications are most often acquired. They are associated with antenatal infections, cerebral
hemorrhage in the neonatal period, and sometimes neoplasia.”

Several different types of cerebral calcinosis have been reported, distinguished by their association with endocrinopathies
with abnormal phosphocalcic metabolism (hypoparathyroidism and pseudohypoparathyroidism: Albright’s hereditary
osteodystrophy)® or metabolic abnormalities (Krabbe’s disease and mitochondriopathies such as mitochondrial myopathy,
encephalopathy, lactic acidosis and stroke-like episodes (MELAS) and myoclonic epilepsy with red ragged fibers
(MERRF)).*?

On the other hand, other cases associate intracerebral calcification with systemic disorders and diseases of various kinds.
These include systemic lupus erythematosus,® Aicardi-Goutiéres syndrome (elevated interferon alpha and lymphocytosis in
the cerebrospinal fluid (CSF)),” Coats plus syndrome® (cerebroretinal microangiopathy with cysts) and pseudo-TORCH
syndrome (microcephaly, convulsion and profound mental retardation).”
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A particular calcinosis (Fahr’s disease) is characterized by the predominance of extrapyramidal manifestations with major
movement disorders.'®!" The clinical picture of intracerebral calcification presents such a broad phenotype that it is an
important component of a wide range of clinical syndromes of varying expression that continue to be described.

We report a clinical case of an adolescent with intracerebral calcifications of the Farh type with extrapyramidal
clinical manifestations that are particularly associated with failure to thrive and retinopathy. Contrary to the classic
description of Fahr's disease, the growth retardation and retinopathy present in our patient make it a particular phenotype.
Although the two signs taken separately can be found in some calcinosis, the association of the two is not described in
the literature.

In this case study, we discuss the particularities of our patient and review the different possibilities of differential
diagnosis that could explain this association of signs.

Case Report

A 17-year-old boy of Congolese origin, came to the hospital for tremors of the upper limbs occurring when the latter
were solicited (eg, lifting a glass of water, bringing his hand to the mouth, and writing). The patient reported that the
symptoms had been slowly progressing for approximately 6 months. In addition, the patient reported difficulty in seeing
at a distance (decreased distance vision).

The patient is the second of three siblings, the eldest of whom died of acute respiratory infections in early childhood.
It should be noted that the patient was the product of a dizygotic full-term twin pregnancy and that his twin was in
apparent good health at the time of consultation. No morbid history was reported in the neonatal period or in the first
years of life. There was no history of abortion or miscarriage in the mother, who did not acknowledge any consanguinity
with her partner (although the couple were monoethnic).

Apart from the abovementioned complaints, the parents report a slowing of growth since the age of 10-11 years
characterized by weight and stature stagnation (unlike his twin sister, who shows “normal” growth).

The patient’s general condition was preserved with slight ptosis in both eyes on morphological examination. From an
anthropometric point of view, the patient weighed 30 kg with a height of 143 centimeters and a head circumference of 52
centimeters (BMI for age = 14.6). It should be noted that secondary sexual characteristics (external genitalia, pubic hair,
and axillary hair) were present and consistent with the declared age (see Tanner stage P5/G5). Ophthalmological
examination reported poor visual acuity in both eyes (2 out of 10) and macular degeneration in the left eye (the right
eye was normal on the fundus). Neurologically, the patient is oriented in time and space and does not show any tremor of
the limbs at rest. However, we note the appearance of tremors of the upper limbs during action, essentially during the
finger-nose maneuver, as well as during writing, resulting in significant dysgraphia. The walk is straight and balanced. No
nystagmus was noted, and the various clinical neurological tests ruled out dysdiadochokinesia in our patient. A cerebellar
syndrome with delayed growth was evoked in a 17-year-old adolescent with no previous neurological history.

The helical CT scan of the brain without and after injection of iodinated contrast medium revealed bilateral
striatopalidal calcifications (Figure 1). In addition, there are bilateral and symmetrical areas of hypodensity of the
subcortical white matter opposite the occipital horns of the lateral ventricles, bridging the splenium of the corpus
callosum and extending downward via the midbrain and the protuberance toward the two cerebellar hemispheres where
they are more marked (Figures 2—4). In addition, there is an enlargement of the basal cisterns with an appearance of
moderate bulboprotuberantial atrophy.

The phosphocalcic balance was normal (calcemia 9.1 mg/100 mL [8.8—10.4]; inorganic phosphorus 4.8 mg/100 mL
[2.5-5.0]) as well as negative for syphilis and toxoplasmosis serologies (VDRL negative, positive Toxoplasma IgG 2.2
and positive Toxoplasma IgM 0.5). The anti-nuclear antibody assay was weakly positive (anti-nuclear protein Ac 1/320,
anti-nuclear DNA Ac 1/160). Thyroid hormones and cortisol were within normal limits (TSH = 0.98 mIU/L [0.15-5]; T3
=< 0.77 pumol/L; T4 = 114 nmol/L [80—140]; cortisol = 240 nmol/L [110-520]).

In view of the failure to thrive (short stature and microcephaly) and the progressive cerebellar syndrome associated
with intracerebral calcification, the diagnostic hypothesis of “Rajab-type cerebral calcification” could also be considered.

Genetic testing is essential to confirm the diagnosis.
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Figure | Calcifications of the heads of the caudate nucleus and putamen (Striatum) and globi pallidum.

Figure 2 Bilateral and symmetrical hypodensity of the cerebellar peduncles (green arrows).

Discussion

Cerebral calcifications are associated with several pathologies of various etiologies. Many conditions can be responsible
for intracerebral calcifications (endocrinopathies, systemic diseases, infection, intoxication, tumor, genetic, and mito-
chondrial diseases). Fahr's disease, also known as bilateral strio-pallido-dentate calcinosis (or idiopathic basal ganglia
calcification (IBGC)), is a genetic form of calcification involving the basal ganglia without associated endocrine
disorders.'® The diagnosis is made on the presence of cerebral calcifications involving at least the basal ganglia, without
any other cause being identified after an extensive clinical and biological etiology work-up.
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Figure 3 Bilateral and symmetrical hypodensity of the 2 cerebellar hemispheres.

Figure 4 Hypodensity of the subcortical white matter opposite the occipital horns and bridging the splenium of the corpus callosum.

It is distinguished from Fahr's syndrome, which is associated with bilateral and symmetrical intracerebral calcifica-
tions located mainly in the basal ganglia and serrated nucleus and is associated with disorders of phosphocalcic
metabolism such as hypoparathyroidism.'"'? The term “Fahr's disease” is therefore theoretically used for idiopathic
forms, whereas the term “Fahr's syndrome” refers to cases of secondary calcinosis.'* However, age-related physiological
calcifications are often found on the lenticular and serrated nuclei but are not as prominent as in Fahr's syndrome.
Nevertheless, there is no threshold to classify intracerebral basal ganglia calcifications as pathological or not according to
age. Several clinical pictures, including basal ganglia calcifications have been reported in the literature (Table 1).
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Table | Reported Cases of Intracranial Calcification Affecting the Basal Ganglia in the Literature

Authors Microcephaly | Ocular Anomaly Other Signs Location of Calcifications
Burn et al'* Yes Corneal opacification | Extensive poly-microgyria ® Ependyma
® Basal ganglia
® Cortex
Bonneman et al'® | Yes Retinal dystrophy ® Growth hormone deficiency ® Base nodes
® White matter abnormality on MRI ® White matter
® Demyelination on autopsy ® Brain stem
Yoshimara et al'® | No Not available Renal tubular acidosis ® White matter
® Basal ganglia
® Brain stem
® Spinal cord
Slee et al'’ Yes ® Cataract Not available ® Globus pallidus
® Microphthalmia ® Basal ganglia
® Microcornea ® Cerebellum
® White matter
Adderson et al'® | Yes (postnatal) | Not available ® B cells absent ® Basal ganglia
® Pancytopenia ® Cortex
® |oss of hearing
® Hydrocephalus
® White matter abnormality
Rajab et al® Yes No ® Growth retardation ® Deep gyrus
® Cognitive retardation ® Basal ganglia
® Thalamus
Mizuno et al'’ No No ® Pancytopenia ® Periventricle
Decrease in thalamus cells ® Basal ganglia
Nakamura et al®® | Yes No ® Ponto-cerebellum and smooth cortex | ® Deep cortex
® Basal ganglia

The clinical expression of Fahr's disease is very heterogeneous. Moreover, known as autosomal dominant dystonia,
the symptoms of Fahr's disease range from cerebellar syndrome to psychiatric and cognitive disorders.”’ Abnormal
movements, parkinsonian syndromes, balance disorders, dysarthria, psychiatric manifestations and cognitive disorders
have been reported.””** As in our case, lesions detected on the brain CT scan are characteristic of Fahr's disease
(macrocalcifications of the basal ganglia at the bipallidal level and of the caudate nuclei) (Figure 1); associated with this,
abnormal movements expressed by dysgraphia and the absence of phosphocalcic metabolism disorder. In addition, all
other causes, especially infectious ones (toxoplasmosis, syphilis) were excluded as well as probable dysimmunity
(antinuclear antibodies and DNA).

However, in our patient, we noted a delay in staturo-ponderal development (short stature, microcephaly, and low BMI
for age) and a vision disorder characterized by poor visual acuity in both eyes (2/10) with macular degeneration in the left
eye. The combination of failure to thrive (slow growth, short stature, and microcephaly) and retinopathy (macular
degeneration) has not been described in many syndromic calcinosis cases. Rajab et al” reported several cases of cerebral
calcinosis associated with delayed growth and microcephaly in the same family. However, the calcification lesions are
(contrary to Fahr's disease) diffuse globular, involving a large part of the cortex, the basal ganglia, thalamus and the deep
cerebellar nuclei. The familial nature of the cases suggested a genetic origin for which a locus on chromosome 2 was
identified. However, in the case of our patient, the fact that the twin sister is apparently in good health means that we
cannot formally rule out a possible genetic cause, given the dizygotic nature of the twins (It should also be noted that the
2 brothers are the only siblings).
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However, none of the Omani cases described by Rajab et al showed any visual impairment, and the retinal examination of
all patients was found to be normal. In addition, most of the patients in Rajab’s series presented with variable cognitive
impairment (mild to moderate), which is like cerebroretinal microangiopathy with calcifications and cysts (CRMCC) or
“Coats plus” syndrome. However, CRMCC also associates exudative detachment retinopathy with congenital telangiectasia
with ante and postnatal growth retardation in some cases.>*2° In our patient, no cognitive deficits were noted, and the level of
schooling suggested a normal state of intelligence for his age. In addition, the ocular disorder presented by our patient was
unilateral macular degeneration in the left eye leading to a significant decrease in visual acuity.

Conclusion
Intracerebral calcifications in children are a sign found in many entities of various etiologies and phenotypes. The nature
of cerebral lesions, the mode of clinical expression and associated signs are indicative of a genetic or acquired character.
Great variability in the clinical presentation of the same type of lesions has been described. Our patient had all the
features described for Fahr's disease, with the addition of growth retardation and macular degeneration. This phenotype is
in addition to the variability of clinical expression in cerebral calcinosis reported in the literature.

Documentation of cases of syndromic association with intracerebral calcinosis would shed light on the gray areas and
enrich the understanding of the different phenotypes. Genetic studies are still essential to determine the underlying cause,
when all acquired causes seem to have been ruled out.
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