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Approach to short stature
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Causes of short stature according to the ESPE classification
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Special points of interest in medical history and physical examination 
of short children

Horm Res 2009;72:206–217
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Sex Dev 2016;10:1–11

46, XX DSD
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46, XX testicular DSD
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46,XX testicular DSD

• 46,XX sex reversal, XX male syndrome, and XX sex reversal

• First described by la Chapelle et al. in 1964 

• Frequency : approximately 1 in 20,000 males. 

• Sporadic
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46,XX testicular DSD

• At least 3 mechanisms have been suggested for 

the etiology of 46,XX male DSD

1) Translocation of Y chromosome including the SRY 

gene on the X chromosome or on autosomal 

chromosomes (90% of the cases)

2) X-linked mutation/ overexpression in the genes that 

cause testes differentiation or mutation/overexpression in 

autosomal genes [e.g. SRY box-related gene 9 (SOX9), 

SOX3, FGF9] in SRY negative XX males

3) secret Y mosaicism found only in the gonads During meiosis gives rise to sperm

XX with SRY

Biomed J Sci & Tech Res 14(2)-2019. BJSTR. MS.ID.002531.
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Subclassified into 

• SRY-positive (80%)

• SRY-negative (20%)
SOX9, SOX3, DAX1, WT1, 

FGF9, and SF1.

Sex Dev 2016;10:1–11

46,XX testicular DSD
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ในชว่งวยัรุ่น 

Classical 46, XX male have normal 

testosterone level and free testosterone 

level during adolescence, but may decrease 

in adulthood, leading to hypergonadotropic 

hypogonadism 

ในชว่งวยัรุ่น ในชว่งวยัรุ่น 

Adapted from Sex Dev 2016;10:1–11
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Medicina 2019, 55, 371; doi:10.3390/medicina55070371

• 46,XX males DSD typically present after puberty: small testes and may also have 

cryptorchidism or hypospadias, azoospermia, hypergonadotropic hypogonadism, 

varying degrees of gynecomastia, poor facial hair growth, diminished libido, and 

normal cognitive development

• No extra-genital abnormalities were found in all reported cases
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Presentation

Medicina 2019, 55, 371; doi:10.3390/medicina55070371

SRY-positive patients SRY-negative patients

Development of genitalia Usually normal
Cryptorchidism (15%)

anterior hypospadias (10%) 

Ambiguous

Sexual characteristic Male but infertility or poor 
testicle development. 

Female secondary sex 

Masculinity Normal Not clear 
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Possible mechanisms for short stature in 46,XX testicular DSD

1. Absence of  specific growth genes mapped in Y chromosome (Y chromosome 

growth-control gene (GCY))1

2. genetic defects that affect growth hormone (GH) activity2

3. Overexpression of SOX9 interfering endochrondal growth3

1. Ann Hum Genet. 1984;48(3):261-267.
2. Endocrinol Diabetes Metab Case Rep. 2018; 2018: 18-0054.

3. Endocrinol Diabetes Metab Case Rep. 2018; 2018: 18-0054 
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Investigation

• Fluorescence in situ hybridization 

(FISH) of the SRY gene  

or

• Polymerase chain reaction (PCR) 

amplification of the SRY gene

• There is no literature regarding the comparison 

between FISH and PCR for SRY detection and 

location. 

• FISH and RT-PCR should be used together in 

order to improve the sensitivity of SRY detection 

and location 

Medicina 2019, 55, 371; doi:10.3390/medicina55070371

• In SRY-negative patients, suggest searching for mutations of other genes involved in the sex 

determination cascade such as SOX9, SOX3, DAX1, WT1, FGF9, and SF1.

• Diagnosis is based on clinical signs and endocrine testing showing hypergonadotrophic

hypogonadism and karyotype confirming an XX genome
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• An abdominal ultrasound is useful in order to exclude 

residual Müllerian structures

Medicina 2019, 55, 371; doi:10.3390/medicina55070371

Investigation
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Management

• Sex preference : male

• The mainstay of treatment is testosterone replacement therapy at puberty to 

correct hormonal imbalance, prevent gynecomastia and to induce development 

of male secondary sex characteristics. 
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Testosterone

• After age 14 years, low-dose testosterone therapy can be initiated. 

• Testosterone enanthate is given IM every 3-4 weeks, starting at 100 mg and increasing 

by 50 mg every 6 months to 200-400 mg. 

• Initial high doses of testosterone should be avoided to prevent priapism.

• The treatment should plateau, in adulthood, at the best possible dosage, typically 

between 50 and 400 mg every 2-4 weeks. 

• If an individual has short stature and is eligible for growth hormone therapy, 

testosterone therapy should be either delayed or given at lower doses initially in order 

to maximize growth potential. 

Délot EC, Vilain EJ. Nonsyndromic. 2003 Oct 30 [Updated 2015 May 7]. In: Adam MP, Ardinger HH, Pagon RA, et al., editors. GeneReviews
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Management

• Gynecomastia : Regression of gynecomastia may occur with testosterone 

replacement therapy. If it does not, and if it causes psychological distress to 

the individual, reduction mammoplasty can be offered. 

• Osteopenia : Depending on the degree of osteopenia, treatment may include:
calcium, exercise, vitamin D, bisphosphonates, or calcitonin. 

Délot EC, Vilain EJ. Nonsyndromic. 2003 Oct 30 [Updated 2015 May 7]. In: Adam MP, Ardinger HH, Pagon RA, et al., editors. GeneReviews
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Management

• Affected individuals are typically infertile. 

• Tumorigenic risk is low

• Psychological support

• Referral to an assisted conception service should be offered
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Genetic counseling

• SRY positive cases are generally not inherited because this is usually 

associated with infertility. 

• The inheritance pattern of SRY-negative 46,XX testicular disorder of sex 

development is unknown. A few families with unaffected parents have had 

more than one child with the condition, suggesting the possibility of 

autosomal recessive inheritance.
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