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Asphyxiating thoracic dystrophy
Asphyxiating thoracic dystrophy, also known as Jeune syndrome, is an inherited
disorder of bone growth characterized by a narrow chest, short ribs, shortened bones
in the arms and legs, short stature, and extra fingers and toes (polydactyly). Additional
skeletal abnormalities can include unusually shaped collarbones (clavicles) and pelvic
bones, and and cone-shaped ends of the long bones in the arms and legs. Many infants
with this condition are born with an extremely narrow, bell-shaped chest that can restrict
the growth and expansion of the lungs. Life-threatening problems with breathing result,
and people with asphyxiating thoracic dystrophy may live only into infancy or early
childhood. However, in people who survive beyond the first few years, the narrow chest
and related breathing problems can improve with age.
Some people with asphyxiating thoracic dystrophy are born with less severe skeletal
abnormalities and have only mild breathing difficulties, such as rapid breathing or
shortness of breath. These individuals may live into adolescence or adulthood.
After infancy, people with this condition may develop life-threatening kidney (renal)
abnormalities that cause the kidneys to malfunction or fail. Heart defects and a
narrowing of the airway (subglottic stenosis) are also possible. Other, less common
features of asphyxiating thoracic dystrophy include liver disease, fluid-filled sacs (cysts)
in the pancreas, dental abnormalities, and an eye disease called retinal dystrophy that
can lead to vision loss.
Frequency
Asphyxiating thoracic dystrophy affects an estimated 1 in 100,000 to 130,000 people.
Causes
Mutations in at least 11 genes have been found to cause asphyxiating thoracic
dystrophy. Genetic changes in the IFT80 gene were the first to be associated with this
condition. Later, researchers discovered that mutations in another gene, DYNC2H1,
account for up to half of all cases. Mutations in other genes each cause a small
percentage of cases. In total, about 70 percent of people with asphyxiating thoracic
dystrophy have mutations in one of the known genes.
The genes associated with asphyxiating thoracic dystrophy provide instructions for
making proteins that are found in cell structures called cilia. Cilia are microscopic,
finger-like projections that stick out from the surface of cells. The proteins are involved
in a process called intraflagellar transport (IFT), by which materials are carried to
and from the tips of cilia. IFT is essential for the assembly and maintenance of these
cell structures. Cilia play central roles in many different chemical signaling pathways,
including a series of reactions called the Sonic Hedgehog pathway. These pathways

are important for the growth and division (proliferation) and maturation (differentiation)
of cells. In particular, Sonic Hedgehog appears to be essential for the proliferation and
differentiation of cells that ultimately give rise to cartilage and bone.
Mutations in the genes associated with asphyxiating thoracic dystrophy impair IFT,
which disrupts the normal assembly or function of cilia. As a result, cilia are missing or
abnormal in many different kinds of cells. Researchers speculate that these changes
alter signaling through certain signaling pathways, including the Sonic Hedgehog
pathway, which may underlie the abnormalities of bone growth characteristic of
asphyxiating thoracic dystrophy. Abnormal cilia in other tissues, such as the kidneys,
liver, and retinas, cause the other signs and symptoms of the condition.
Asphyxiating thoracic dystrophy is part of a group of disorders known as skeletal
ciliopathies or ciliary chondrodysplasias, all of which are caused by problems with cilia
and involve bone abnormalities. Several of these disorders, including asphyxiating
thoracic dystrophy, are sometimes classified more specifically as short rib-polydactyly
syndromes (SRPSs) based on their signs and symptoms. Some researchers believe
that SRPSs would be more accurately described as a spectrum with a range of features
rather than as separate disorders.
Inheritance Pattern
This condition is inherited in an autosomal recessive pattern, which means both copies
of the gene in each cell have mutations. The parents of an individual with an autosomal
recessive condition each carry one copy of the mutated gene, but they typically do not
show signs and symptoms of the condition.
Other Names for This Condition
•

asphyxiating thoracic chondrodystrophy

•

asphyxiating thoracic dysplasia

•

ATD

•

chondroectodermal dysplasia-like syndrome

•

infantile thoracic dystrophy

•

Jeune syndrome

•

Jeune thoracic dysplasia

•

Jeune thoracic dystrophy

•

thoracic asphyxiant dystrophy

•

thoracic-pelvic-phalangeal dystrophy
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Diagnosis & Management
Genetic Testing Information
•

What is genetic testing?
/primer/testing/genetictesting

•

Genetic Testing Registry: Asphyxiating thoracic dystrophy 2
https://www.ncbi.nlm.nih.gov/gtr/conditions/C1970005/

•

Genetic Testing Registry: Asphyxiating thoracic dystrophy 4
https://www.ncbi.nlm.nih.gov/gtr/conditions/C3151185/

•

Genetic Testing Registry: Asphyxiating thoracic dystrophy 5
https://www.ncbi.nlm.nih.gov/gtr/conditions/C3280598/

•

Genetic Testing Registry: Jeune thoracic dystrophy
https://www.ncbi.nlm.nih.gov/gtr/conditions/C0265275/

•

Genetic Testing Registry: Short-rib thoracic dysplasia 1 with or without polydactyly
https://www.ncbi.nlm.nih.gov/gtr/conditions/C4551856/

Research Studies from ClinicalTrials.gov
•

ClinicalTrials.gov
https://clinicaltrials.gov/ct2/results?cond=%22asphyxiating+thoracic+dystrophy%22

Other Diagnosis and Management Resources
•

Jeune's Center at Nationwide Children's Hospital
https://www.nationwidechildrens.org/specialties/jeunes-syndrome-program

•

MedlinePlus Encyclopedia: Chronic Renal Failure
https://medlineplus.gov/ency/article/000471.htm

•

MedlinePlus Encyclopedia: Polydactyly
https://medlineplus.gov/ency/article/003176.htm

Additional Information & Resources
Health Information from MedlinePlus
•

Encyclopedia: Chronic Renal Failure
https://medlineplus.gov/ency/article/000471.htm

•

Encyclopedia: Polydactyly
https://medlineplus.gov/ency/article/003176.htm

•

Health Topic: Bone Diseases
https://medlineplus.gov/bonediseases.html

•

Health Topic: Dwarfism
https://medlineplus.gov/dwarfism.html
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Genetic and Rare Diseases Information Center
•

Jeune syndrome
https://rarediseases.info.nih.gov/diseases/3049/jeune-syndrome

Educational Resources
•

MalaCards: asphyxiating thoracic dystrophy
https://www.malacards.org/card/asphyxiating_thoracic_dystrophy

•

Orphanet: Jeune syndrome
https://www.orpha.net/consor/cgi-bin/OC_Exp.php?Lng=EN&Expert=474

Patient Support and Advocacy Resources
•

Ciliopathy Alliance (UK)
https://www.ciliopathyalliance.org/

•

Human Growth Foundation
http://hgfound.org/

•

International Skeletal Dysplasia Registry, UCLA
https://www.uclahealth.org/ortho/isdr

•

Little People of America
https://www.lpaonline.org/

•

Little People UK
https://littlepeopleuk.org/

•

National Organization for Rare Disorders (NORD)
https://rarediseases.org/rare-diseases/dystrophy-asphyxiating-thoracic/

•

Resource list from the University of Kansas Medical Center: Dwarfism/Short
Stature
http://www.kumc.edu/gec/support/skeldysp.html

•

The MAGIC Foundation
https://www.magicfoundation.org/

Scientific Articles on PubMed
•

PubMed
https://www.ncbi.nlm.nih.gov/pubmed?term=%28%28asphyxiating+thoracic+
dystrophy%5BTIAB%5D%29+OR+%28asphyxiating+thoracic+chondrodystrophy
%5BTIAB%5D%29+OR+%28asphyxiating+thoracic+dysplasia%5BTIAB%5D
%29+OR+%28asphyxiating+thoracic+dystrophy%5BTIAB%5D%29+OR+%28jeune
+syndrome%5BTIAB%5D%29+OR+%28jeune+thoracic+dysplasia%5BTIAB%5D
%29+OR+%28jeune+thoracic+dystrophy%5BTIAB%5D%29%29+AND+english
%5Bla%5D+AND+human%5Bmh%5D+AND+%22last+3600+days%22%5Bdp%5D

page 4

Catalog of Genes and Diseases from OMIM
•

SHORT-RIB THORACIC DYSPLASIA 1 WITH OR WITHOUT POLYDACTYLY
http://omim.org/entry/208500

•

SHORT-RIB THORACIC DYSPLASIA 2 WITH OR WITHOUT POLYDACTYLY
http://omim.org/entry/611263

•

SHORT-RIB THORACIC DYSPLASIA 3 WITH OR WITHOUT POLYDACTYLY
http://omim.org/entry/613091

•

SHORT-RIB THORACIC DYSPLASIA 4 WITH OR WITHOUT POLYDACTYLY
http://omim.org/entry/613819

•

SHORT-RIB THORACIC DYSPLASIA 5 WITH OR WITHOUT POLYDACTYLY
http://omim.org/entry/614376

•

SHORT-RIB THORACIC DYSPLASIA 6 WITH OR WITHOUT POLYDACTYLY
http://omim.org/entry/263520

•

SHORT-RIB THORACIC DYSPLASIA 7 WITH OR WITHOUT POLYDACTYLY
http://omim.org/entry/614091

•

SHORT-RIB THORACIC DYSPLASIA 8 WITH OR WITHOUT POLYDACTYLY
http://omim.org/entry/615503

•

SHORT-RIB THORACIC DYSPLASIA 9 WITH OR WITHOUT POLYDACTYLY
http://omim.org/entry/266920

•

SHORT-RIB THORACIC DYSPLASIA 10 WITH OR WITHOUT POLYDACTYLY
http://omim.org/entry/615630

•

SHORT-RIB THORACIC DYSPLASIA 11 WITH OR WITHOUT POLYDACTYLY
http://omim.org/entry/615633

Medical Genetics Database from MedGen
•

Asphyxiating thoracic dystrophy 2
https://www.ncbi.nlm.nih.gov/medgen/370804

•

Asphyxiating thoracic dystrophy 4
https://www.ncbi.nlm.nih.gov/medgen/462535

•

Asphyxiating thoracic dystrophy 5
https://www.ncbi.nlm.nih.gov/medgen/482228

•

Jeune thoracic dystrophy
https://www.ncbi.nlm.nih.gov/medgen/78548
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