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Camurati-Engelmann disease

Description 

Camurati-Engelmann disease is a skeletal condition that is characterized by abnormally 
thick bones (hyperostosis) in the arms, legs, and skull.

The thick limb bones can lead to bone pain and muscle weakness in the arms and legs 
and cause individuals with Camurati-Engelmann disease to tire quickly. Bone pain 
ranges from mild to severe and can increase with stress, activity, or cold weather. Leg 
weakness can make it difficult to stand up from a seated position and some affected 
individuals develop a waddling or unsteady walk. Additional limb abnormalities include 
joint deformities (contractures), knock knees, and flat feet (pes planus). Swelling and 
redness (erythema) of the limbs and an abnormal curvature of the spine can also occur.

Individuals with Camurati-Engelmann disease may have an unusually thick skull, which 
can lead to an abnormally large head (macrocephaly) and lower jaw (mandible), a 
prominent forehead (frontal bossing), and bulging eyes with shallow eye sockets (ocular 
proptosis). These changes to the head and face become more prominent with age and 
are most noticeable in affected adults. In about a quarter of individuals with Camurati-
Engelmann disease, the thickened skull increases pressure on the brain or compresses 
the spinal cord, which can cause a variety of neurological problems, including 
headaches, hearing loss, vision problems, dizziness (vertigo), ringing in the ears (
tinnitus), and facial paralysis.

The degree of hyperostosis varies among individuals with Camurati-Engelmann disease 
as does the age at which they experience their first symptoms.

Other, rare features of Camurati-Engelmann disease include abnormally long limbs in 
proportion to height, a decrease in muscle mass and body fat, delayed teething (
dentition), frequent cavities, delayed puberty, a shortage of red blood cells (anemia), an 
enlarged liver and spleen (hepatosplenomegaly), thinning of the skin, and excessively 
sweaty (hyperhidrotic) hands and feet.

Frequency 

The prevalence of Camurati-Engelmann disease is unknown. More than 300 cases 
have been reported worldwide.
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Causes 

Mutations in the TGFB1 gene cause Camurati-Engelmann disease. The TGFB1 gene 
provides instructions for producing a protein called transforming growth factor beta-1 (
TGFb -1). The TGF b -1 protein triggers chemical signals that regulate various cell 
activities, including the growth and division (proliferation) of cells, the maturation of cells 
to carry out specific functions (differentiation), cell movement (motility), and controlled 
cell death (apoptosis).

The TGFb -1 protein is found throughout the body but is particularly abundant in tissues 
that make up the skeleton, where it helps regulate the formation and growth of bone and 
cartilage, a tough, flexible tissue that makes up much of the skeleton during early 
development. TGF b -1 is involved in different processes in other tissues.

The TGFB1 gene mutations that cause Camurati-Engelmann disease result in the 
production of an overly active TGF b -1 protein. This abnormal TGF b -1 protein activity 
causes an increase in signaling, which leads to more bone formation. As a result, the 
bones in the arms, legs, and skull are thicker than normal, contributing to the movement 
and neurological problems often experienced by individuals with Camurati-Engelmann 
disease.

Some individuals with Camurati-Engelmann disease do not have an identified mutation 
in the TGFB1 gene. In these cases, the cause of the condition is unknown. 

Learn more about the gene associated with Camurati-Engelmann disease 
 
• TGFB1 

Inheritance 

This condition is inherited in an autosomal dominant pattern, which means one copy of 
the altered gene in each cell is sufficient to cause the disorder.

In some cases, an affected person inherits the mutation from one affected parent. Other 
cases result from new mutations in the gene and occur in people with no history of the 
disorder in their family.

Some people who have the altered gene never develop the condition, a situation known 
as reduced penetrance.

Other Names for This Condition 
 
• Camurati-Engelmann syndrome 

• CED 

• Diaphyseal dysplasia 

• Diaphyseal hyperostosis 

https://medlineplus.gov/genetics/gene/tgfb1/
https://medlineplus.gov/genetics/gene/tgfb1/
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• Diaphyseal osteosclerosis 

• Engelmann disease 

• PDD 

• Progressive diaphyseal dysplasia 

Additional Information & Resources 

Genetic Testing Information 
 
• Genetic Testing Registry: Diaphyseal dysplasia (https://www.ncbi.nlm.nih.gov/gtr/co

nditions/C0011989/) 
 

Genetic and Rare Diseases Information Center 
 
• Camurati Engelmann disease, type 2 (https://rarediseases.info.nih.gov/diseases/87

48/index) 

• Camurati-Engelmann disease (https://rarediseases.info.nih.gov/diseases/1072/inde
x) 
 

Patient Support and Advocacy Resources 
 
• National Organization for Rare Disorders (NORD) (https://rarediseases.org/) 

 

Clinical Trials 
 
• ClinicalTrials.gov (https://clinicaltrials.gov/search?cond=%22Camurati-Engelmann d

isease%22) 
 

Catalog of Genes and Diseases from OMIM 
 
• CAMURATI-ENGELMANN DISEASE; CAEND (https://omim.org/entry/131300) 

• CAMURATI-ENGELMANN DISEASE, TYPE 2 (https://omim.org/entry/606631) 
 

Scientific Articles on PubMed 
 
• PubMed (https://pubmed.ncbi.nlm.nih.gov/?term=%28Progressive+Diaphyseal+Dys

plasia%5BTIAB%5D%29+OR+%28Camurati-Engelmann+disease%5BTIAB%5D%2
9+AND+english%5Bla%5D+AND+human%5Bmh%5D+AND+%22last+3600+days%
22%5Bdp%5D) 

https://www.ncbi.nlm.nih.gov/gtr/conditions/C0011989/
https://rarediseases.info.nih.gov/diseases/8748/index
https://rarediseases.info.nih.gov/diseases/1072/index
https://rarediseases.org/
https://clinicaltrials.gov/search?cond=%22Camurati-Engelmann disease%22
https://omim.org/entry/131300
https://omim.org/entry/606631
https://pubmed.ncbi.nlm.nih.gov/?term=%28Progressive+Diaphyseal+Dysplasia%5BTIAB%5D%29+OR+%28Camurati-Engelmann+disease%5BTIAB%5D%29+AND+english%5Bla%5D+AND+human%5Bmh%5D+AND+%22last+3600+days%22%5Bdp%5D
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