
478	 M.P. Yavropoulou ET AL

and nail dysplasias.13 Moreover, due to cranio-tubular 
hyperostosis, patients often present with increased 
intracranial pressure, which is severe and persistent. 
This results in episodic early morning headaches that 
are accompanied by nausea and dizziness with the 
majority of patients requiring surgical intervention 
during childhood and adolescence.14 In most cases 
the symptoms appear during early childhood and 
adolescence and progress until the third decade. After 
the 25th year of age symptoms usually stabilize with 
no new clinical findings or progression.8 

Interestingly, heterozygote carriers of the SOST 
mutation have detectable serum sclerostin levels and 
are symptom-free. However, their bone mass is high 
normal or high compared to healthy same-aged peers, 
although lower than in homozygous patients, and they 
are less prone to fractures. This observation led to 
the initial hypothesis that there is a gene-dose effect 
on circulating sclerostin, which results in different 
clinical phenotypes.8,15 

Van Buchem disease

This is a skeletal disorder initially described in 
1955, which appears more frequently in persons of 
Dutch ancestry.16-18 It is caused by a 52-kb deletion 
downstream of the SOST gene, which results in lack 
of a SOST-specific regulatory element and, like scle-
rosteosis, is an autosomal recessive disease.5,19-21 All 
patients are homozygous for this deletion and have 
reduced levels of sclerostin, in contrast to sclerosteosis 
patients who have undetectable levels of sclerostin, 

and this difference is probably responsible for the 
milder phenotype of the Van Buchem disease.22 It is 
characterized by increased bone mass with enlarge-
ment of the mandible and macrocephaly but with 
normal stature. Patients almost never experience 
fractures, even when involved in major accidents 
such as falls from heights or car accidents.22 As with 
sclerosteosis, patients present with complications such 
as facial palsy, hearing impairment, visual problems, 
smell deficiency and neuralgic pain due to narrowing 
of nerve canals and encroachment of nerves on the 
cranial foramina.22 Similarly, clinical features and 
complications do not progress after adulthood, but 
they are less severe because of slower progression of 
bone overgrowth after the first years of life in com-
parison to sclerosteosis.3,22 In addition, although not 
as often as in sclerosteosis, patients have increased 
intracranial pressure but in most cases they do not 
need craniotomy. Unlike sclerosteosis, however, Van 
Buchem patients do not present with syndactyly or 
nail dysplasias (Table 1).13,22 This is probably explained 
by the fact that the missing regulatory element of the 
SOST gene does not control transcription of the SOST 
gene during the embryonic life.22,23 Heterozygotes are 
symptom-free and sclerostin levels are lower compared 
to healthy individuals but are increased compared to 
homozygous sclerosteotic patients. In addition, the 
bone mineral density of Van Buchem carriers—some 
of whom experience fractures—also varies from low 
to very high, in contrast to sclerosteosis carriers, all 
of whom present with high normal values.22,24 

Table 1. Human sclerostin deficiency

Disease Sclerosteosis Van Buchem disease 

Genetic defect Loss-of-function mutation of SOST gene on chromosome 
17q12-q21 

52 kb deletion downstream of SOST 

Prevalence High in Afrikaners of South Africa High in Urk in the Netherlands 

Homozygotes • undetectable serum sclerostin levels

• dense bones 

• tall stature 

• syndactyly 

• low serum sclerostin level 

• phenotype  similar to sclerosteosis but less severe 

• no tall stature 

• no syndactyly 

Heterozygotes • phenotypically normal 

• low but detectable serum sclerostin levels 

• dense bones 

• rarely fracture 

•phenotypically normal 


