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Classical Like 
Ehlers-Danlos syndromes



clEDS

§ Type 1
§ TNXB gene, Tenascin-X deficiency, AR inheritance

§ No atrophic scarring

§ Type 2
§ AEBP1 gene, ACLP deficiency, AR inheritance

§ Osteoporosis/-penia



Type 1 clEDS

Tenascin-X deficiency



1997

GH Burch et al, Tenascin-X deficiency is associated with Ehlers-Danlos syndrome, nature genetics volume 17 september 1997 



2001

J Schalkwijk et al, A Recessive Form of the Ehlers–Danlos Syndrome Caused by Tenascin-X Deficiency, 
N Engl J Med 2001; 345:1167-1175



Phenotype

clEDS is caused by a complete lack of Tenascin-X  
an extra-cellular matrix protein (a glycoprotein)

Differences with cEDS:
- Cause
- Inheritance pattern
- No atrophic scarring
- Distinctive toes/feet

N = 51, published cases

https://zoom.nl/foto/portret/eversion---ehlers-danlos-syndrome.3092636.html



Tenascin X

U Valcourt et al, 
Tenascin-X: beyond the architectural function

Cell Adh Migr. 2015;9(1-2):154-65



L Micale et al, 
Novel TNXB Variants in Two Italian Patients with Classical-Like Ehlers-Danlos Syndrome,

Genes (Basel). 2019 Dec; 10(12): 967



Major Criteria

§ Skin hyperextensibility, with velvety skin texture and absence of 
atrophic scarring

§ Hypermobile small/large joints with or without recurrent dislocations 
(most commonly shoulder and ankle)

§ Easy bruising skin, spontaneous ecchymoses

Malfait et al, 2017, DOI 10.1002/ajmg.c.31552



Minor Criteria

§ Mild proximal and distal muscle weakness
§ Axonal polyneuropathy
§ Atrophy of muscles in hands and feet

§ Foot deformities: broad/plump forefoot, brachydactyly with excessive 
skin; pes planus; hallux valgus; piezogenic papules.

§ Acrogeric hands, mallet finger(s), clinodactyly, brachydactyly
§ Edema in the legs in absence of cardiac failure

§ Vaginal/uterus/rectal prolapse

Malfait et al, 2017, DOI 10.1002/ajmg.c.31552



Diagnosis

§ Minimal criteria suggestive for clEDS:
All three major criteria AND a family history compatible with 
autosomal recessive transmission.

§ Confirmatory molecular testing is obligatory to reach a final diagnosis.



2001

M O’Connel et al, 
Tenascin-X deficiency and Ehlers–Danlos syndrome: a casereport and review of the literature, 

Br J Dermatol. 2010 Dec;163(6):1340-5

Male 7 years













2019

D Rymen et al, 
Clinical and Molecular Characterization of Classical-Like Ehlers-Danlos Syndrome Due to a Novel TNXB Variant, 

Genes (Basel). 2019 Nov; 10(11): 843.

Female 41 years



2020





GI-tract
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Type 2 clEDS

AEBP1 gene
bi-allelic pathogenic variants



2016

Alazami et al: DOI 10,1007/s00439-016-1660-z



Alazami et al: DOI 10.1007/s00439-016-1660-z

F, 12 yo



Phenotype

clEDS type 2 is caused by loss of function of the ACLP protein:
loss of unction bi-allelic variants in AEBP1 gene

Differences with cEDS:
- Cause
- Inheritance pattern
- Cutis laxa
- Osteopenia/-porosis

N = 9, published cases
Overlap with cEDS, vEDS, kEDS and msEDS

https://zoom.nl/foto/portret/eversion---
lers-danlos-syndrome.3092636.html



Phenotype

§ Cutaneous
§ Hyperextensibility
§ Delayed wound healing

§ Fragility, easy bruising, atrophic scarring
§ Redundant skin (elastin?), acrogeria, ptosis
§ Thin and translucent
§ Umbilical, ventral, inguinal hernia

§ Musculoskeletal
§ Generalized Joint Hypermobility, dislocations
§ Early onset osteopenia/osteoporosis
§ (Kypho)Scoliosis (often), pectus excavatum (N=2)

§ Foot deformities: pes planus, hallux valgus, 
toe deformities



Phenotype

§ Cardiovascular
§ Mitral valve prolapse and/or insufficiency
§ One male adult patient with progressive aortic root dilation
§ Varices at a young age

§ Gastrointestinal
§ One male patient (same as above) had spontaneous bowel rupture

§ Motility problems



Phentotype

§ Other
§ Myopia, astigmatism
§ Alopecia (N=3)
§ Dental involvement (N=3, one female patient loss of all teeth age 14 

years)
§ Cryptorchidism (2/5 males)
§ Spontaneous pneumothorax (N=1)



AEBP1 gene

Syx et al 2019: DOI 10.1093/hmg/ddz024

p.Tyr306*

p.(Leu642Pro)



Ultrastructural appearance

Syx et al 2019: 
DOI 

10.1093/hmg/ddz024



2018
Blackburn et al: DOI 10.1002/ajmg.a.60679

M, 35 yo M, 33 yo



2018

Hebebrand et al: DOI 10.1002/ajmg.a.60679

M, 38 yoF, 39 yo



2019
Ritelli et al: DOI 10.3390/genes10020135

F, 53 yo



2019

Syx et al: DOI  10.1093/hmg/ddz024

Figure 1 

patient 1 at the 
age of 50 years 
(A–D and H) or 
58 years (E–G, I 
and J) 

patient 2 at the 
age of 21 years 
(K and L): female



clEDS

§ Type 1
§ TNXB gene, Tenascin-X deficiency, AR inheritance

§ No atrophic scarring

§ Type 2
§ AEBP1 gene, ACLP deficiency, AR inheritance

§ Osteoporosis/-penia



Time 
for 

Q&A

https://www.etsy.com/listing/643748008/eds-ehlers-danlos-syndrome-acrylic

https://www.etsy.com/listing/643748008/eds-ehlers-danlos-syndrome-acrylic

