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Novel defects in collagen XII and VI 
expand the mixed Myopathy/Ehlers-
Danlos syndrome spectrum 
Tibbe Dhooge

Center for Medical Genetics Ghent

Myopathic EDS



Scientific Meeting on the Rarer Types of EDS: 

From Genetics to Management

19 November 2019

All rights reserved. 2

Bethlem myopathy

Ullrich congenital

muscular dystrophy

Type VI 

collagen 

related 

myopathies

Myopathic EDS

Type VI 

collagen 

related 

myopathies

EDS
Bethlem myopathy

Ullrich congenital

muscular dystrophy
‘myopathic EDS’

Myopathic EDS

COL12A1



Scientific Meeting on the Rarer Types of EDS: 

From Genetics to Management

19 November 2019

All rights reserved. 3

• Pathogenic variants in COL12A1

• Encoding α1-chain of collagen XII

• Fibril-associated collagen with interrupted triple helices (FACIT)
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Myopathic EDS and collagen XII

• Pathogenic variants in COL12A1

• Encoding α1-chain of collagen XII
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• Inheritance: AD or AR
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Myopathic EDS and collagen XII
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Myopathic EDS and collagen XII

Resolving unexplained in house EDS cases

78 unresolved patients fulfilling the clinical criteria for myopathic EDS
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Major criteria

1. Congenital muscle hypotonia and/or muscle atrophy, that improves with age

2. Proximal joint contractures (knee, hip, and elbow)

3. Hypermobility of distal joints

Minor criteria

1. Soft, doughy skin

2. Atrophic scarring

3. Motor developmental delay

4. Myopathy on muscle biopsy
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78 unresolved patients fulfilling the clinical criteria for myopathic EDS
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Clinical overview of in house mEDS patients
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Clinical overview of in house mEDS patients

Major criteria

1. Congenital muscle hypotonia and/or muscle atrophy,                                                                                

that improves with age
5/7

2. (Proximal) joint contractures (knee, hip, and elbow) 5/7

3. Hypermobility of distal joints 2/7

Generalized joint hypermobility 5/7

Minor criteria

1. Soft, doughy skin 3/7

2. Atrophic scarring 1/7

3. Motor developmental delay 4/7

4. Myopathy on muscle biopsy 1/3
Mild skin hyperextensibility 1/7

Light blue sclerae 3/7

Micrognathia 2/7

High arched palate 2/7



Scientific Meeting on the Rarer Types of EDS: 

From Genetics to Management

19 November 2019

All rights reserved. 7

Intracellular accumulation of collagen XII in 2 patients

Intracellular accumulation of collagen XII in 2 patients

Scale bar: 100 µm
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Aberrant secretion of collagen XII in 3 patients
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Variant-specific reduction of matrix proteins

Ultrastructural changes in ∆54 skin biopsy
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Variant-specific molecular effects

Myopathic EDS: clinical overlap

Difficult to distinguish between mEDS and myopathies

72/78 patients genetically unresolved

• Genetic heterogeneity
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Myopathic EDS

Major criteria

1. Congenital muscle hypotonia and/or muscle atrophy, that improves with age

2. Proximal joint contractures (knee, hip, and elbow)

3. Hypermobility of distal joints

Minor criteria

1. Soft, doughy skin

2. Atrophic scarring

3. Motor developmental delay

4. Myopathy on muscle biopsy
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No differences in other interaction partners
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