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Fibrodysplasia Ossificans Progressiva 
 
 
Alternative Names 
FOP 
 
Record Category 
Disease phenotype 
 
WHO-ICD 
Diseases of the musculoskeletal system and 
connective tissue > Soft tissue disorders 
 
Incidence per 100,000 Live Births 
0-1 
 
OMIM Number 
135100 
 
Mode of Inheritance 
Autosomal dominant 
 
Gene Map Locus 
2q24.1 
 
Description 
Fibrodysplasia ossificans progressiva (FOP) is a 
rare connective tissue disorder.  FOP causes the soft 
tissue to transform permanently into bone in the 
muscles, tendons, ligaments, and other connective 
tissues.  This heterotopic ossification (ossification 
in the wrong place) leads to greatly limited 
movement in the affected areas and sometimes the 
movement may be impossible.  Heterotopic 
ossification becomes noticeable in early childhood, 
when the neck and shoulders are first affected.  The 
process of heterotopic ossification continues to 
cover other parts of the body including, but not 
limited to, the neck, spine, chest elbows, hips, knee, 
and jaw.  Therefore, the patient suffers from 
recurrent painful episodes of soft tissue swelling 
and the development of tumors in subcutis and 
muscle tissue.  An injury to tissues must be avoided 
as it induces heterotopic ossification and further 
progression of the disease.  People with FOP are 
generally born with malformed big toes, which is a 
distinguished feature of FOP and it is not found in 
other muscle and bone abnormalities.  Affected 
individuals may also have short thumbs.  Because 

FOP is a rare disease, it is thought that about 80% 
of the cases are misdiagnosed.  Pre symptomatic 
diagnosis could be evoked by the association of 
progressive ossification of soft tissues with 
congenital anomalies of bones (metacarpal and 
metatarsal).  FOP affects only about 2,500 people 
worldwide, which means one in two million.  White 
people are more affected than blacks.  Also, FOP is 
more common in females. 
 
Molecular Genetics 
Fibrodysplasia ossificans progressiva (FOP) is an 
inherited autosomal dominant disorder, although 
many sporadic cases are caused by a high level of 
spontaneous mutations.  The pattern of male-to-
male transmission excludes X-linked inheritance.  
Mutations in the activin A receptor, type I 
(ACVR1) gene cause FOP.  ACVR1 gene encodes 
for a protein family known as bone morphogenetic 
protein (BMP) type I receptors.  BMP receptors 
play an important role in controlling bone and 
muscle growth.  Alterations in ACVR1 gene will 
change the shape of BMP receptors and prevent 
their binding to other molecules.  Therefore, the 
receptor’s activity will be uncontrolled and may 
remain constantly active resulting in overgrowth of 
bone and cartilage and fusion of joint.  In most 
cases, FOP results from new mutations.  In 
addition, a new mutation of the noggin (NOG) gene 
has been identified in an FOP family. 
 
Epidemiology in the Arab World 
Egypt 
Shawky et al. (2003) reported for the first time 
three years old Egyptian girl with fibrodysplasia 
ossificans progressiva (FOP) born to non-
consanguineous parents.  A few days after birth, her 
mother noticed a soft tender swelling in her upper 
back along with the vertebral column.  The 
tenderness disappeared then, but it became hard and 
immobile.  On examination, there were variable 
sized swellings along the vertebral column.  These 
swellings were irregular, boney in consistency, 
immobile, not attached to the underlying skin and 
attached to the underlying tissues.  Abdominal 
examination revealed a tendon-like structure in the 

http://www.ncbi.nlm.nih.gov/Omim/getmap.cgi?l135100
http://ghr.nlm.nih.gov/gene=acvr1;jsessionid=FD96251AEEBC2AE30B61AA2F7EAB2603
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left hypochondrium.  Both her big toes were short 
with valgus deformity.  Skeletal survey showed 
ossifications at the lateral chest wall muscles, the 
back, and the neck.  Bone scan showed increased 
tracer uptake all through the vertebral column and 
other regions.  Bilateral conductive hearing loss 
was diagnosed.  The patient’s parents were 
clinically and radiologically free; therefore Shawky 
et al. (2003) suggested that the patient had new 
gene mutations.   
 
Syria 
Katti et al. (1995) reported a 10-year-old boy who 
developed progressive ossification of muscles and 
soft tissues in multiple sites neck, back, shoulders, 
elbows, hips and knees. The clinical course was 
severe due to the ankylosis of all the joints and the 
decrease of pulmonary reserve with fixation of the 
chest wall. 
 
Lucotte et al. (2000) performed a genome wide 
linkage analysis in seven 2-generation families, 
including one from Syria. Linkage was found with 
2 markers located in the 17q21-q22 region (lod 
score of 3.41 at recombination fraction theta = 0.0). 
Crossover events localized the putative FOP gene 
within a 12-cM interval, bordered proximally by 
D17S809 and distally by D17S1838. 
 
Tunisia 
Lucotte et al. (2000) performed a genome wide 
linkage analysis in seven 2-generation families, 
including one from Tunisia. Linkage was found 
with 2 markers located in the 17q21-q22 region (lod 
score of 3.41 at recombination fraction theta = 0.0). 
Crossover events localized the putative FOP gene 

within a 12-cM interval, bordered proximally by 
D17S809 and distally by D17S1838. 
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