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Bilateral Cavernous Internal Carotid Aneurysms in a Child
with Juvenile Paget Disease and Osteoprotegerin
Deficiency
Juvenile Paget disease or familial hyperphosphatasia is a rare autoso-

mal recessive disorder, which represents a distinct clinical condition,

not simply a juvenile-onset form of Paget disease. Osteoprotegerin

deficiency leads to marked osteoclast activation and greatly acceler-

ated bone remodeling. We report a case of a child with a severe form

of this condition and bilateral cavernous internal carotid artery aneu-

rysms. The association suggests a role of osteoprotegerin deficiency in

vessel wall abnormalities.

An 11-year-old boy presented with the chief complaint of diffi-

culty looking straight with both eyes. Physical findings included stra-

bismus of the left eye, developmentally short stature, bowed limbs,

head disproportionately large for the trunk, and normal mental apti-

tude. Conventional noncontrast CT and CT angiography (CTA) of

the head were performed. Symmetric aneurysms were demonstrated

in the internal carotid arteries in the cavernous sinuses (Fig 1). There

was remodeling and smooth thinning of the sphenoid bone between

the aneurysms and the sphenoid sinus, abnormal definition of the

inner ear structures bilaterally, and ground-glass changes within the

medullary space of the calvaria. Conventional angiography con-

firmed the aneurysms (Fig 2).

Despite the name, juvenile Paget disease is distinct from the rela-

tively common adult-onset disease known as Paget disease. Juvenile

Paget disease, hereditary hyperphosphatasia or hyperostosis corticalis

deformans juvenilis, is a rare autosomal recessive disease of bone,

which presents in infancy or early childhood (OMIM #239000; NCBI;

www.ncbi.nlm.nih.gov/entrez/dispomim.cgi?id�239000). Acceler-

ated remodeling of the skeleton results in bone deformities, pain sec-

ondary to fractures, osteopenia of the long bones, corticomedullary

indistinctness, and coarsening of the trabecular bone. The juvenile

disease affects the entire skeleton, whereas the conventional Paget

disease involves more localized patterns of osteopathy, with both de-

structive and sclerotic phases.1 Juvenile Paget disease has been shown,

in at least some cases, to be due to genetic deficiency of osteoprote-

gerin (not a known mechanism of conventional Paget disease). In

some cases, including this patient, there is a homozygous deletion of a

gene (TNFRSF11B) on chromosome 8q; the missing gene normally

encodes osteoprotegerin. Past analysis had shown the patient pre-

sented here to have no detectable serum levels of osteoprotegerin.1

Osteoprotegerin, a soluble glycoprotein, acts as a decoy receptor

that blocks the activation by receptor activator for nuclear factor � B

ligand (RANKL) of osteoclasts. The osteoprotegerin/RANKL/recep-

tor activator of nuclear factor � B system is central to regulation of

osteoclast activity and bone turnover, and many cytokines and hor-

mones affect this system. In addition to their role in a wide variety of

skeletal disorders, osteoprotegerin and RANKL are being intensively

studied for roles in the immune and vascular systems.2 For example,

osteoprotegerin/RANKL balance may be a factor in atherosclerosis.

Of particular interest in the current patient, osteoprotegerin has been

shown in cell culture studies to be a factor promoting cell survival,

protecting endothelial cells from apoptosis.3

Bilateral cavernous carotid artery aneurysms are clinically un-

common conditions.4 To our knowledge, the association of juvenile

Paget disease with cerebral aneurysms has not previously been de-

scribed. Regardless of the mechanism of vascular wall abnormality,

the marked bone remodeling of juvenile Paget disease may addition-

ally contribute to, or permit, the prominent size of the aneuryms and

deformity of the skull base in the present patient. Without histologic

evidence, it is not possible to characterize the precise nature of vascu-

lar abnormality in the patient presented here. However, the unusual

Fig 1. CT postcontrast, part of CTA, demonstrates bilateral marked enlargement of the
bilateral cavernous internal carotid arteries.

Fig 2. Conventional angiogram demonstrates giant bilateral
cavernous internal carotid artery aneurysms, A, right, and B,
left internal carotid artery injection..
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findings in a child with particularly severe juvenile Paget disease re-

sulting from osteoprotegerin deficiency provide evidence for poten-

tial vascular complications in these patients in addition to severe os-

teopathy and raise further questions about the possible role of

osteoprotegerin in preserving arterial wall integrity.
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