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Introduction

Van Buchem disease (VBD) is characterized by the
increased bone formation and overgrowth of the skeleton.
It is listed as entry # 239100 in Online Mendelian Inheri-
tance in Man (OMIM) database. It derives its name from its
first documentation by Van Buchem in 1955.1 Clinically
facial dysmorphism, progressive cranial nerve involve-
ment, and increased intracranial pressure are noted. It
most commonly involves the skull and skull base, the
mandible, the clavicles, the ribs, and the diaphysis of the
tubular bones. We report the case of a 5-year-old boy with
classical imaging features of VBD. It is the first case of this
condition from the Indian subcontinent. This case is also
unique in its early presentation.

Case Report

A 5-year-old boy was brought to the hospital by care-
givers with a global delay in attaining the developmental
milestones and progressive reduction in visual acuity and
loss of hearing. The symptoms started at the age of
3 years. The child was the product of a nonconsangui-

neous marriage. There was no family history of similar
symptoms.

Clinical examination revealed facial dysmorphism with
macrocephaly, flat prominent nasal bridge, hypertelorism,
prognathic mandible, and protruding tongue (►Fig. 1). The
patient had short stature with a global developmental delay.
The child had bilateral seventh cranial nerve palsy (House–
Brackmann grade III on the right side and grade IV on the left
side) on examination.

The ophthalmologic examination found reduced visual
acuity having only light perception bilaterally. The child
also had horizontal nystagmus at extremes of gazes with
temporal pallor and altered pigmentation at the macula.
Visual evoked potential study showed no recordable
potentials. Otological examination showed intact tympanic
membranes on both sides. Pure tone audiometry revealed
severe bilateral mixed conductive and sensorineural hearing
loss. The dental examination showed malocclusion, mild
decay, and diastema between lower central incisors. The
rest of the clinical examination was unremarkable.

Given the suspicionof a syndromic disorder, the patient had
a skeletal survey. Posteroanterior and lateral view radiographs
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Abstract Van Buchem disease is a rare autosomal recessive genetic disorder that causes a
compromised inhibitory feedback mechanism resulting in increased bone formation
and overgrowth of the skeleton leading to a variety of neurological symptoms. It has
been reported in less than 50 patients most of which were in western Europe. We
report the first case of this condition from the Indian subcontinent with an early
presentation. This patient presented with a global delay in attaining the developmental
milestones and progressive reduction in visual acuity and loss of hearing. He had
dysmorphic facies, multiple cranial nerve palsies, and severe visual and auditory
deficits. Imaging revealed sclerosing bone dysplasia. This case illustrates the clinical
and imaging findings of this rare condition.
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of theskull (►Fig. 2) showedgeneralized thickeningof theskull
vault, maxilla, and mandible involving both inner and outer
tableswithpartial obliteration ofdiploic spaces. The skull had a
patchy copper-beaten appearance. Themaxillary sinuswasnot
visualized. The rest of the skeletal survey was normal.

A corroborative noncontrast computed tomography scan of
head was performed which confirmed the findings seen on
skull radiograph (►Fig. 3). Characteristic bony excrescences
were seen along the inner table of the skull. Also, there was a
narrowing of the bilateral optic canals, internal auditory
meatuses, and facial nerve canals. Diffuse hyperostosis of
the temporal bone was seen to cause severe narrowing of
the middle ear cleft. The scan had a Computed Tomography
Dose Index of 32.3mGy.

The child had reduced vitamin D3 levels at 9.3 ng/mL
(reference values: 12–20ng/ml) with mildly raised alkaline
phosphatase levels at 382 units/liter (reference values for
age: 92–309 U/L). The rest of the hematological and
biochemical investigations was normal including serum
calcium, serum phosphorus, serum parathyroid hormone
levels, and urine calcium/creatinine ratio was within the
normal range. We could not perform serum osteocalcin level
analysis. Genetic analysis could not be done as caregivers did
not provide the consent for the same.

The patient is being managed by nonsurgical measures.
He has been prescribed hearing aids with mild improvement
in the hearing and has been started on glucocorticoids to

suppress further bone formation. His parents have under-
gone genetic counselling. The child is on regular follow-up.

Discussion

VBD is an uncommon autosomal recessive hereditary condi-
tion with bone dysplasia.2 Recessive type of VBD (OMIM
239100) segregates with 17q21.31 locus harboring SOST.
There is a homozygous 52-kb deletion downstream of the
SOST gene that is thought to decrease gene expression of
sclerostin. Sclerostin is an inhibitor of bone formation. The
reduction in its expression leads to unrestricted bone

Fig. 1 Frontal photograph of the patient shows facial dysmorphism
with a flat nasal bridge, prognathic mandible, and protruding tongue.

Fig. 2 Radiograph skull posteroanterior (A) and lateral view (B) of the
skull shows diffuse calvarial hyperostosis with partial obliteration of
diploic spaces (solid black arrow). Similar changes are also seen
involving the mandible and maxilla (black arrowhead). The lateral
view (B) shows patchy areas showing a cooper-beaten appearance
(void black arrow).

Fig. 3 Computed tomography (CT) images in axial plane in the bone
window (A and B) show diffuse hyperostosis of calvarium and base of
the skull with bony excrescences seen arising from the inner table of
the skull (solid white arrow in A). Diffuse hyperostosis involving the
temporal bone is seen to cause severe narrowing of the middle ear
cleft and encroachment of inner ear structures (solid black arrow).
Oblique axial CT reformat image in soft tissue window (C) demon-
strates severe narrowing of right optic nerve canal leading to severe
compression of the right optic nerve (solid black arrowhead in C).
Volume rendered image of the skull (D) shows severe mandibular
hyperostosis (void black arrow) in addition to the above findings.
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formation. Autosomal dominantly segregating VBD, type 2
(OMIM 607636) segregates with 11q13.2 locus harboring LRP5.

VBD is extremely rarewith less than35 cases described. It is
most prevalent in a small fishing village in the Netherlands.3

There are a few isolated case reports from other parts of the
world including Germany and Taiwan, but none from the
Indian subcontinent.

The disease usually presents with symptoms secondary to
cranial bone overgrowth resulting in macrocephaly, visual
problems, hearing loss, neurologicpain, andprogressiveblind-
ness due to optic nerve atrophy. The usual age of onset of
cranial nerve palsy is during puberty4 with the progression of
symptomsthroughout life. Themostcommoncranialnerves to
be involved are the seventh and eighth cranial nerves. Late
neurological complications are raised intracranial pressure
and spinal stenosis.

Common imagingfindings aremassivehyperostosis of the
skull andmandible, resulting in increasedweight of skull and
sclerosis of the diaphysis of the long bones, clavicles, ribs, and
pelvis. There is a disruption of bone contours resulting in a
rough bone surface. Bone anomalies are symmetrical and
apparent in the first decade of life, becoming more promi-
nent with age.

VBD is one of the four conditions grouped as hyperostosis
corticalisgeneralisatawith theother threebeing Sclerosteosis,
Truswell-Hansen disease, and Nakamura disease.5 VBD is
differentiated from these by characteristic features that in-
clude stark enlargement of the mandible and small
periosteal excrescences seen along the affected bones.
Cranial nerve involvement is also a distinguishing feature for
VBD. In contrast, Sclerosteosis also shows excessive height,
syndactyly, and nail dysplasia. Worth disease and Nakamura
disease characteristically do not show cranial nerve palsies.5

Other differential diagnoses include Camurati-Engelmann
disease (progressive diaphyseal dysplasia) and osteopetrosis.
Camurati-Engelmann disease is characterized by the sclero-
sis and fusiform enlargement of the diaphysis of the long
bones.6 Osteopetrosis is characterized by generalized bony
sclerosis with multiple fractures. However, the degree of
calvarial hyperostosis is not as pronounced as VBD7.

Our case demonstrates a few remarkable features. First, this
is the only case to be reported from the Indian subcontinent.
Second, our patient had onset of cranial nerve palsies with
progressive blindness at 3 years of age which is quite uncom-
mon. Only four cases have been described with such an early
presentation to date.3,8 The finding of mildly raised alkaline
phosphatase is consistent with previous studies in VBD.9

We acknowledge the lack of genetic testing and serum
osteocalcin level measurement in our study. However, we
feel that clinical and imaging features are sufficiently specific
for VBD in our case. Our case did not show changes in the
appendicular skeleton and ribs that may be explained by the
young age of the patient. The largest case series on VBD4

describes that cortical thickening and medullary canal
widening are two features that are a function of age and
appear late in the disease course. The largest case series on
pediatric presentation of VBD3 also does not describe
appendicular or rib changes in their patients.

The treatmentofVBD is symptomatic asnocure is available.
Various treatment modalities range from medical therapy in
the form of glucocorticoids to surgical interventions in the
form of bone-anchored hearing aids, surgical nerve decom-
pression, and decompressive craniectomy.3 A detailed discus-
sion of these is beyond the present submission.
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