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Vascular Involvement in Cranial Hyperostosis 
Harry A. Allen, l Phillip Haney, and 
Krishna C. V. G. Rao 

Various skeletal dysplas ias known to produce c ranial 
hyperostosis include osteopetrosis, c rani ometaphyseal dys
plas ia, hereditary hyperphosphatasia, Van Buchem disease, 
and Engelmann disease [1]. Neurologic compl ications such 
as optic atrophy, facial paralysis, or deafn ess may result 
from progressive encroachment on the cranial foramina due 
to bony overgrowth at the base of the skull . Narrowing and 
compromise of the arteri es and veins at the skull base by 
the same mechanism is not as well known or documented. 
This paper deals with the computed tomographic (CT) and 
angiographic findings in a child with hyperostosis of the 
skull base due to craniometaphyseal dysplasia. 

Case Report 

A 17-month-old gir l was the prod uct of a normal spontaneous 
vag inal delivery. At age 3 months the patient had been initially 
evaluated for rapidly increasing head growth . Three CT scans of 
the head obtained between age 3 months and 17 months demon
strated thickening of the skull base, prominent corti ca l sulc i, an d 
normal-s ized ventr ic les. During thi s 14 month period, th ere was no 
evidence of progression of these CT findings except for minimally 
inc reased prominence of th e corti ca l sulc i. Skull films at age 3 
months showed marked hyperostosis of the base of the skull , 
max illa, and mandible (fig . 1). 

The pati ent had a history of normal motor development. Medical 
hi story was remarkable for three episodes of otiti s media at age 3 
months, 10 months, and 16 months. There was no history of any 
visual or neurologic defi c its. One week before the latest admission 
th e neurosurgeon auscultated a brui t over the frontal reg ion. The 
patient was admitted to evaluate the cause of the bruit in the 
presence of enlarging head c irc umference and to rule out th e 
possibili ty of a dural arteriovenous malform ation. 

Physica l examination revea led a 16'i2-month-old, well developed, 
alert female infant. Her height was 73 cm (less than 5th percentile); 
weight 9.5 kg (20th percentile); and head c ircumference, 54 cm 
(greater than 98th percentile). Her head was scaphocephalic with 
prominent veins over th e forehead. A soft bru it was heard over the 
frontal region and there was evidence of hypertelori sm. The anter ior 
fon tanelle was 2 cm in d iameter, open and nonbulging; the posterior 
fo ntanell e was c losed. Ophthalmolog ic examination was normal. 
Th e tympanic membranes were erythematous and exhibited de
creased mobility. The patien t breath ed noisil y th rough the mouth. 
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The card iopu lmonary and abdominal examination was normal, her 
arms and legs showed fu ll ranges of motion, and the neurologic 
examination was also normal. 

Skull radiog raphy on this examination revealed fronta l bossing 
wi th marked hyperostosis of the sku ll base, maxilla, and mandible. 
Select ive internal carot id arteriog raphy demonstrated narrowing of 
the petrous parts of the internal carot id arter ies bilatera lly (f igs. 2A 
and 28) . The venous phases demonstrated tapering of the sigmoid 
sinus with narrowing of the jugular veins bil aterally at the origins 
(figs. 2C and 20). There was enlargement of the left superior 
ophthalmic vein and angu lar fac ial ve in . The intrac ran ial venous 
sin uses were patent. CT examination revea led a thickened calvaria, 
most prominent at the sku ll base (fig. 3). The mastoids were not 
pneumatized. The frontal subarachno id space and the cort ica l sulci 
were enlarged, although the ventric les were of normal size. Fi lms of 
th e spine and other bones revealed no evidence of sc lerotic change . 
Routine laboratory values were normal, and there was no family 
history of skeletal or neu rologic abnormali ties. 

Fig . 1 .-Lateral sku ll , age 3 months. Hyperostosis of sku ll base, max illa, 
and mandible. 

' All authors: Department of Diagnostic Radiology, University o f Maryland Hospital, 22 South Greene St., Baltimore, MD 2 1 201 . Add ress reprint requests to 
P. Haney. 
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Fig. 2.-A and B, Bilateral internal carotid angiograms, age 17 months. A , 

Narrowing o f petrous seg ment o f right internal ca rotid artery (arrowhead ). B, 
More severe narrowing on left (arrowhead). C and D, Venous phase after 

Discussion 

The findings on the skull radiographs in this patient are 
consistent with craniometaphyseal dysplasia, although vir
tually identical changes may be seen in osteopetrosis. Ad
ditional radiographic and clinical considerations favored the 
diagnosis of craniometaphyseal dysplasia. Reported cases 
of the infantile form of osteopetrosis usually have a systemic 
component manifested by anemia and hepatosplenomegaly. 
Neurologic manifestations such as facial palsy or deafness 
usually occur very early [2-4]. The " malignant" or infantile 
vari ety of osteopetrosis usually exhibits horizontal bands of 
hyperostosis throughout the spine. Although neurologic or 
vascular compromise resulting from cranial hyperostosis 
may be seen in either condition , none of these other features 
of osteopetrosis were present in this patient. Mandibular 
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internal carotid injections. C, Right side . Narrowing at origin of jugular vein 
(arrowhead) . D, Left side. Enlarg ed superior ophthalmic vein (large arrow
head) and angular fac ial vein (small arrowhead) . 

hyperostosis, reportedly unusual in osteopetrosis, is a prom
inent feature of craniometaphyseal dysplasia [5] and is 
evident in this case. 

The possibility of arterial narrowing secondary to osteo
petrosis has been alluded to [6] , but has not been well 
demonstrated. One angiographic study of a patient with 
osteopGtrosis described an apparent arteritis that may have 
been associated with arterial stenosis [7]. Carotid artery 
involvement by cran iometaphyseal dysplasia has not been 
previously reported . Although this patient did not show any 
evidence of arterial disease clinically , it is possible that 
further narrowing of the basilar foramina may produce is
chemic symptoms later in life . 

The basilar hyperostosis also produced narrowing of the 
veins in the jugular foramina. Such venous outflow obstruc
tion results in a reversal of the normal flow pattern through 
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Fig . 3. -Cranial CT. A , Thickenin9 of 
sku ll base. B, Normal ventricular size 
with prominent frontal subarachnoid 
space. Fron tal bossing . C , Di lated corti 
ca l sulc i. 
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the emissary veins [8]. Reversal of flow in the ophthalmic 
vein in our patient resulted in the unusual clinical presenta
tion of craniometaphyseal dysplasia with a frontal bruit and 
prominent scalp veins. A similar form of venous compromise 
has been described as a consequence of the small jugular 
foramina of achondroplasia [8 , 9]. 

CT demonstrated the expected dense, expanded bone of 
the calvaria and skull base, Dilatation of the cort ical sulci, 
however, is not a we ll recognized feature of osteopetrosis 
or craniometaphyseal dysplasia. Although cerebral atrophy 
wou ld be a likely etiology, the CT changes may also reflect 
gyral compression secondary to increased cerebrospinal 
flu id (CSF) volume. Recent reports suggest that wide cortical 
su lci may result from a disturbance of CSF absorption 
caused by elevated venous retrograde pressure [8 , 9]. The 
increased pressure in the dural sinuses presumably impedes 
the flow of CSF across the arachnoid villi , thus expanding 
CSF volume [1 0-1 7]. Th is mechanism constitutes an attrac
tive hypothesis to account for the association of jugular 
venous obstruction and dilated cortical sulci in this case, 
and has been suggested as a possible etiology for similar 
findings in achondroplasia [9]. The use of dynamic radio
nuclide and metrizamide CSF flow studies in such patients 
may help to elucidate the consequences of venous obstruc
tion. 
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