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15 years old girl referred to endocrine paediatric department for secondary amenorrhea, without hirsutism or acne; elevated basal and post-stimulation 17-hydroxyprogesterone triggered genetic testing. A CYP21A2 deletion in one allele also affecting TNXB was identified. She has no clinical features of connective tissue disorders, and

cardiac defects were also excluded.

It is our purpose to report four patients heterozygous for a CAH-X allele that

do not present clinical manifestations of the Ehlers-Danlos syndrome.

Congenital Adrenal Hyperplasia (CAH) is a group of genetic diseases 

characterized by impaired cortisol synthesis. 95% of CAH cases result from 

mutation in the CYP21A2 gene encoding 21-hydroxilase. 

TNX-B gene partially overlaps CYP21A2 and encodes a matrix protein called 

Tenascin-X(TNX). Complete tenascin deficiency causes Enlers-Danlos 

syndrome (EDS). A variant called CAH-X, has been described, resulting from 

CYP21A2 deletions extending into the TNXB on at least one allele. This 

haploinsufficiency of TNX may be associated with a mild hypermobility form 

of EDS, as well as other connective tissue comorbidities such as herniae, 

cardiac defects and chronic arthralgia.

• These 4 CAH cases with a monoallelic CYP21A2 deletion overlapping the Tenascin-X gene, highlight 

the importance of additional clinical evaluations related with the recently described CAH-X Syndrome. 

• CAH patients, carriers of these TNXA/TNXB chimeras, should be evaluated for clinical manifestations 

related to connective tissue hypermobility, cardiac abnormalities and other EDS features allowing a 

better clinical management. 
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CONGENITAL ADRENAL HYPERPLASIA WITH A CYP21A2 DELETION 

OVERLAPPING TENASCIN-X GENE
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Positive if 6 of 9 points

Figure 1: Schematic of the tenascin genes undergoing unequal crossover resulting in a TNXA/TNXB chimera. 
CYP21A2 encodes the active 21-hydroxylase gene (blue); TNXB encodes the active tenascin gene (red). Pseudogenes CYP21A1P and TNXA are in 
gray and are framed with the color of the corresponding functional gene. Adapted from J Clin Endocrinol Metab. 2013;98(2):1-17 (3). 

Case 1 Case 2 Case 3 Case 4

Sex / Age (years) M/17 M/14 M/12 

(Brother of case 2-studied after 

index case diagnosis)

F/15

Diagnosis Classic salt wasting CAH Non-classical CAH Non-classical CAH Non-classical CAH 

Genetic Test TNXA/TNXB chimera: 

CYP21A2 deletion 

(heterozygosity) overlapping 

the TNXB gene

CYP21A2 variant and a 

complete CYP21A2 deletion on 

the other allele covering the last 

exons of TNXB. 

CYP21A2 variant and a 

complete CYP21A2 deletion 

on the other allele covering the 

last exons of TNXB

CYP21A2 deletion in one 

allele also affecting TNXB 

Beighton score 0 1 0 1

Joint findings None Tibiotarsal dislocation x2 None None

Skin findings None None None None

Cardiac findings None None None None

Other clinical features Testicular adrenal rest 

tumour (age of 12)

Lie hands on the floor while

keeping knees straight

None Lie hands on the floor

while keeping knees

straight

Table 1: Clinical characteristics of patients.  Abbreviations: ECHO, echocardiogram; F, female; M, male
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