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Abstract Craniometaphyseal dys¬ 
plasia (CMD) is a very rare disorder 
of bone remodelling characterised 
by sclerosis of the skull base, vault 
and facial bones and metaphyseal 
splaying of tubular bones. The re¬ 
cessive form appears to be more se¬ 
vere than the dominant. Cranial 
nerve deficits have been reported in 
infancy and early childhood in a few 
patients, but the long-term history of 
recessive CMD is not well docu¬ 
mented. We report cerebellomedul¬ 
lary compression in a girl with re¬ 
cessive CMD recognised at 14 years 
because of progressive truncal atax¬ 
ia. MRI revealed backward angula¬ 
tion of the thickened clivus, narrow¬ 

ing of the foramen magnum and up¬ 
ward deviation of the cerebellum by 
a markedly thickened occipital 
squama, tonsillar herniation and 
obliteration of the infratentorial 
cerebrospinal fluid spaces. Posterior 
cranial fossa decompression re¬ 
sulted in marked improvement of 
the ataxia. Compression of posterior 
cranial fossa structures has to be 
considered in the natural history and 
management of CMD. 
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Introduction 

Craniometaphyseal dysplasia (CMD) is a rare cranial 
and tubular bone disorder. The dominant form (McKu¬ 
sick 123000) appears to be milder than the recessive 
(McKusick 218400) [1], but in a sporadic case it is not 
always possible clinically to distinguish between the two. 
Clinical and radiological findings allow distinction of 
CMD from other bone dysplasias leading to cranial 
bone sclerosis, such as osteopetrosis, sclerosteosis, os¬ 
teopathia striata with cranial sclerosis, etc. [2, 3], CMD 
leads to narrowing of the cranial basal foramina, fre¬ 
quently resulting in multiple cranial nerve deficits, in 
particular peripheral facial nerve palsy, hearing loss and 
optic nerve compression [4, 5]. The metaphyseal splay¬ 
ing of tubular bones (“Erlenmeyer flask” deformity) 
does not lead to skeletal deformities, spontaneous frac¬ 
tures or haematological disturbances. The long-term 
history of severe CMD is scantily documented. We re¬ 

port marked posterior cranial fossa compression in a 14-
year-old patient with the recessive form. 

Case report 

Some of the radiological and biochemical aspects of this child, 
who was temporarily treated with calcitonin, have been reported 
previously [6], The girl was the product of healthy, unrelated 
Swiss parents; an older sister is not affected. In retrospect, early 
problems began at 2-3 months of age with nasal obstruction, 
mouth breathing, and progressive macrocephaly, hypertelorism 
and paraglabellar bossing. The diagnosis of CMD was made at the 
age of 12 months on typical radiological findings, obvious bilateral 
facial weakness and paraglabellar bossing. At 15 months a fine 
pendular nystagmus and optic disc pallor were recognised. In 
view of reports of visual loss due to optic nerve compression, 
surgical decompression of both optic canals was carried out at the 
age of 21 months. Further decompression was performed at the 
age of 5 years, since there was evidence of bone regrowth. Cranial 
skull base foramen narrowing was considered responsible for an-
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Fig. la-d Tl-weighted images 
after intravenous gadolinium, 
a Coronal section through 
pterygoid processes. Markedly 
thickened bone of the skull 
base and calvarium obliterates 
the subarachnoid space, b Ax¬ 
ial section demonstrating the 
secondarily narrowed chias¬ 
matic cistern, with compression 
of the brain stem. Note changes 
in the left frontobasal area after 
optic nerve decompression, 
c Axial section through the cer¬ 
ebellum shows the extremely 
thickened occipital squama, 
d Sagittal section: the posterior 
cranial fossa is narrowed by the 
thickened clivus and occipital 
squama with an upwards-di¬ 
rected opisthion. The sagittal 
diameter of the foramen mag¬ 
num is reduced to 24 mm (usual 
35 mm); the medulla, uvula and 
tonsills are compressed 

Fig.2a, b Tl-weighted MR1 
following suboccipital craniec¬ 
tomy and removal of the poste¬ 
rior arch of Cl. a Axial section 
(with gadolinium) shows the 
decompressed posterior cranial 
fossa with an epidural postop¬ 
erative fluid collection, b Sag¬ 
ittal section (without contrast 
medium) demonstrating bony 
defects giving enlargement of 
the posterior cranial fossa and 
foramen magnum. Note de¬ 
compression of the medulla, 
uvula and tonsils 

osmia and bilateral facial palsy. Narrowing of the middle ear cav¬ 
ities led to conductive hearing impairment requiring bilateral 
hearing aids. The child’s growth and cognitive development has 
been normal, and she has attended normal school classes. The 
situation appeared stable for several years and neuroimaging 
studies were no longer performed as routine investigations in 
view of unchanged neurological, audiometric and ophthalmologi¬ 
cal assessments. 

At 14 years the patient showed slowly but definitely progres¬ 
sive truncal ataxia. MRI was therefore performed (Fig. 1). It 
showed encroachment on the posterior cranial fossa by the greatly 

thickened bone, with obliteration of the cerebrospinal fluid spaces 
and compression of the neuraxis. 

In view of the marked compression of the posterior cranial 
fossa structures a foramen magnum decompression was performed 
and the posterior arch of Cl was removed (Fig. 2). As the calvarial 
thickness was up to 40 mm, this proved to be a difficult operation. 
The postoperative course was uneventful. The truncal ataxia re¬ 
solved within a few weeks of the operation. 
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Discussion 

No medical treatment is available for reducing bony 
overgrowth in CMD or other similar cranial and tubular 
bone disorders. In our patient permanent visual impair¬ 
ment has possibly been avoided by optic nerve decom¬ 
pression. Surgical decompression of the facial canal and 
middle ear were considered technically impossible. 

This case illustrates that in severe CMD posterior 
cranial fossa compression may be a serious problem. 
Narrowing of the foramen magnum has been reported 

in other cranial and tubular skeletal dysplasias, particu¬ 
larly progressive diaphyseal dysplasia (Camurati-En-
gelmann disease) and in sclerosteosis [7, 8], While visual 
impairment is unusual in the latter, it typically causes 
medullary compression and may be complicated by 
raised intracranial pressure and sudden death. 

Our patient has greatly improved following a poste¬ 
rior cranial fossa craniectomy combined with a Cl 
laminectomy. It is likely that new bone will be formed 
and it may be that repeat decompression will have to be 
considered. 
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Introduction 

Craniometaphyseal dysplasia (CMD) is a rare cranial 
and tubular bone disorder. The dominant form (McKu¬ 
sick 123000) appears to be milder than the recessive 
(McKusick 218400) [1], but in a sporadic case it is not 
always possible clinically to distinguish between the two. 
Clinical and radiological findings allow distinction of 
CMD from other bone dysplasias leading to cranial 
bone sclerosis, such as osteopetrosis, sclerosteosis, os¬ 
teopathia striata with cranial sclerosis, etc. [2, 3]. CMD 
leads to narrowing of the cranial basal foramina, fre¬ 
quently resulting in multiple cranial nerve deficits, in 
particular peripheral facial nerve palsy, hearing loss and 
optic nerve compression [4, 5]. The metaphyseal splay¬ 
ing of tubular bones (“Erlenmeyer flask” deformity) 
does not lead to skeletal deformities, spontaneous frac¬ 
tures or haematological disturbances. The long-term 
history of severe CMD is scantily documented. We re¬ 

port marked posterior cranial fossa compression in a 14-
year-old patient with the recessive form. 

Case report 

Some of the radiological and biochemical aspects of this child, 
who was temporarily treated with calcitonin, have been reported 
previously [6]. The girl was the product of healthy, unrelated 
Swiss parents; an older sister is not affected. In retrospect, early 
problems began at 2-3 months of age with nasal obstruction, 
mouth breathing, and progressive macrocephaly, hypertelorism 
and paraglabellar bossing. The diagnosis of CMD was made at the 
age of 12 months on typical radiological findings, obvious bilateral 
facial weakness and paraglabellar bossing. At 15 months a fine 
pendular nystagmus and optic disc pallor were recognised. In 
view of reports of visual loss due to optic nerve compression, 
surgical decompression of both optic canals was carried out at the 
age of 21 months. Further decompression was performed at the 
age of 5 years, since there was evidence of bone regrowth. Cranial 
skull base foramen narrowing was considered responsible for an-
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Fig.la-d Tl-weighted images 
after intravenous gadolinium, 
a Coronal section through 
pterygoid processes. Markedly 
thickened bone of the skull 
base and calvarium obliterates 
the subarachnoid space, b Ax¬ 
ial section demonstrating the 
secondarily narrowed chias¬ 
matic cistern, with compression 
of the brain stem. Note changes 
in the left frontobasal area after 
optic nerve decompression, 
c Axial section through the cer¬ 
ebellum shows the extremely 
thickened occipital squama, 
d Sagittal section: the posterior 
cranial fossa is narrowed by the 
thickened clivus and occipital 
squama with an upwards-di¬ 
rected opisthion. The sagittal 
diameter of the foramen mag¬ 
num is reduced to 24 mm (usual 
35 mm); the medulla, uvula and 
tonsills are compressed 

Fig.2a, b Tl-weighted MRI 
following suboccipital craniec¬ 
tomy and removal of the poste¬ 
rior arch of Cl. a Axial section 
(with gadolinium) shows the 
decompressed posterior cranial 
fossa with an epidural postop¬ 
erative fluid collection, b Sag¬ 
ittal section (without contrast 
medium) demonstrating bony 
defects giving enlargement of 
the posterior cranial fossa and 
foramen magnum. Note de¬ 
compression of the medulla, 
uvula and tonsils 

osmia and bilateral facial palsy. Narrowing of the middle ear cav¬ 
ities led to conductive hearing impairment requiring bilateral 
hearing aids. Tire child’s growth and cognitive development has 
been normal, and she has attended normal school classes. Tire 
situation appeared stable for several years and neuroimaging 
studies were no longer performed as routine investigations in 
view of unchanged neurological, audiometric and ophthalmologi¬ 
cal assessments. 

At 14 years the patient showed slowly but definitely progres¬ 
sive truncal ataxia. MRI was therefore performed (Fig. 1). It 
showed encroachment on the posterior cranial fossa by the greatly 

thickened bone, with obliteration of the cerebrospinal fluid spaces 
and compression of the neuraxis. 

In view of the marked compression of the posterior cranial 
fossa structures a foramen magnum decompression was performed 
and the posterior arch of Cl was removed (Fig. 2). As the calvarial 
thickness was up to 40 mm, this proved to be a difficult operation. 
The postoperative course was uneventful. The truncal ataxia re¬ 
solved within a few weeks of the operation. 
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Discussion 

No medical treatment is available for reducing bony 
overgrowth in CMD or other similar cranial and tubular 
bone disorders. In our patient permanent visual impair¬ 
ment has possibly been avoided by optic nerve decom¬ 
pression. Surgical decompression of the facial canal and 
middle ear were considered technically impossible. 

This case illustrates that in severe CMD posterior 
cranial fossa compression may be a serious problem. 
Narrowing of the foramen magnum has been reported 

in other cranial and tubular skeletal dysplasias, particu¬ 
larly progressive diaphyseal dysplasia (Camurati-En-
gelmann disease) and in sclerosteosis [7, 8], While visual 
impairment is unusual in the latter, it typically causes 
medullary compression and may be complicated by 
raised intracranial pressure and sudden death. 

Our patient has greatly improved following a poste¬ 
rior cranial fossa craniectomy combined with a Cl 
laminectomy. It is likely that new bone will be formed 
and it may be that repeat decompression will have to be 
considered. 
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