
RADIOLOGICAL CASE

Case Summary 
A teenager presented with a facial 

deformity and difficulty breathing 
through his nose since childhood. 

Physical examination revealed 
hypertelorism, convergent squint, 
glabellar protrusion, hypoplastic 
maxilla, midfacial deficiency, de-
pressed nose with broadened root of 
the nose, and malar prominence. 

Prominent frontonasal bone boss-
ing was also evident (Figure 1). The 
patient had diminished visual acuity, 
sensorineural hearing loss, and dif-
ficulty breathing through the nose. 
The patient’s mental and speech de-
velopment were unimpaired, while 
physical development was mildly 
delayed. Intraoral examinations 
showed retained maxillary and man-
dibular canines and molars, and an 
absent maxillary left lateral incisor. 
The mandibular anterior teeth were 
in separate crossbite and relation 
to the maxillary anterior teeth with 
Class III malocclusion. 

Imaging Findings
Axial, coronal, and sagittal com-

puted tomography showed thicken-
ing of the calvarial and facial bones, 
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Figure 1. Photograph displays clinical features of craniometaphyseal dysplasia: glabellar 
protrusion, midfacial deficiency, depressed nose with broadened root of the nose, malar 
prominence, and prominent frontonasal bone bossing.

Figure 2. Axial CT scan shows thickening of calvarial bones, hyperostosis, and sclerosis 
involving the base of skull, maxilla, and mandible.
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widened diploic spaces, hyperosto-
sis, and skull base sclerosis (Figures 
2,3). A hand-wrist radiograph showed 
thickened cortices of all proximal 
phalanges (Figure 4). 

Diagnosis
Craniometaphyseal dysplasia. 

Differential diagnosis includes 
osteopetrosis and craniodiaph-
yseal dysplasia.

Discussion
Craniotubular dysplasia consists of 

craniometaphyseal dysplasia (CMD) 
and Pyle disease.1

There are two types of CMDs: The 
autosomal dominant (AD, Jackson) 
and the autosomal recessive (AR). 
In the AD form, affected individuals 
generally have good health with un-
impaired intellect. Progessive bone 
overgrowth may cause prognathism 
and malalignment of teeth. Sclerosis 
of the bone and overgrowth may 
lead to compression of the facial and 
vestibulococclear nerves. 

Calvarial hyperostosis may result in 
increased intracranial pressure, and 
sclerosis may be manifested along 
the cranial sutures in adulthood. 
Obliteration of the sinuses, bossing of 
the frotonasal bone, hypertelorism, 
prognathic mandible, and widening 
of the metaphyses of the long bones 
are the most common features of 
CMD. In the AR form, sclerosis and 
hyperostosis may be severe, with 
correspondingly severe cranial nerve 
compression, and the optic nerves 
may be involved. The AR form may 
also have pronounced facial palsy, 
loss of vision, and deafness.2

The widening of the metaphysis 
is more noticeable at the distal end 
of the femur. The flaring of the 
metaphyses results in an “Erlen-
meyer flask” appearance in child-
hood, and a club-shaped deformi-
ty in adulthood.1

Mutation in ANKH gene, which is 
the human ankylosis gene, is thought 

to be the etiology of CMD. The muta-
tion reduces the capacity to transport 
intracellular pyrophosphate from 
osteoblasts to the bone matrix.3 The 
AD form is linked to chromosome 
5p15.2-p14.1 and the AR form has 
been mapped to a 7cM interval on 
chromosome 6q21-22 (11, 14).1

Craniometaphyseal dysplasia 
should be differentiated from cranio-

diaphyseal dysplasia and osteope-
trosis. Craniodiaphyseal dysplasia is 
characterized by massive, generalized 
hyperostosis and sclerosis, involv-
ing in particular the skull and facial 
bones. Athough most facial features 
are similar to CMD, they are more 
severe and pronounced. Unlike CMD, 
delayed milsestones, cardiac prob-
lems, and early death are common. 

Figure 3. Coronal CT scan shows sclerosis and hyperostosis of facial bones and skull.

Figure 4. Hand-wrist 
radiograph shows 
thickened cortices of all 
the proximal phalanges.
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Most patients die in the second 
decade of life. There is also evidence 
of significant sclerosis and flaring of 
the diaphyses and very little metaph-
yseal involvement.4

Osteopetrosis is a group of disor-
ders in which the osteoclasts fail to 
resorb the primary spongiosa. This 
results in increased osseous density, 
which precludes imaging distinction 
between the cortical and cancellous 
bone. Histologically, there are an in-
creased number of osteoclasts. This 
disorder has been subcategorized 
with a severe AR osteopetrosis called 
Albers-Schonberg disease, which 
can be considered as a differential di-
agnosis for CMD. Albers-Schonberg 
disease shows increased density of 
nearly all bones, along with associat-
ed complications including ane-
mia, hepatomegaly, splenomegaly, 
blindness, deafness, facial paralysis, 
and osteomyelitis. Left untreated, 
patients with this disease have a 

high mortality rate. The epiphyses, 
metaphyses, and diaphyses are simi-
larly affected.5

Patients with CMD require 
periodic follow-up examination for 
assessment of neurologic, ophthal-
mologic, and hearing difficulties, as 
bone thickening is progressive. Cra-
niofacial surgery has a high failure 
rate. Surgical decompression may 
help to manage the rise in intracra-
nial pressure. Medical management 
focuses on osteoclastic and osteo-
blastic activity modulation through 
calcitonin therapy or a low calcium 
diet supplemented by calcitriol.4

Conclusion
This case report highlights the 

pathognomonic clinical and radio-
logical features of craniometaphyseal 
dysplasia and the differentiating fac-
tors of this entity from the other con-
ditions categorized under osteochon-

drodysplasias. A multidisciplinary 
approach is essential to diagnosing 
and treating the condition to improve 
quality of life. 
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