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1. Boy or girl…

• IV. Physiological pregnancy (1xGEU)
• Birth at 40+1 week
• BW 3000 g, BL 50 cm
• Apgar 10,10,10 bb
• Male sex determined in the delivery room
• Urination through the urogenital sinus
• Masculinization of female genitalia?
• Child sent for further examination.... 



Boy or girl… 

• Physical examination
• 2 days after birth
• Length 50.5 cm (50th percentile) 

Weight 2840 g (6th percentile)  
• HC 34 cm (24th percentile)
• Genital malformation 
• Testicles not palpable
• External opening at the border 

of the scrotum and perineum
• Prader IV - V



Boy or girl…

•Ultrasound: Kidneys normal
finding

•Adrenal glands enlarged on 
both sides

•Bladder almost empty, 
behind it a dilated vagina 
with thick walls, into which 
the uterus is cranially 
wedged, then the vaginal 
canal narrows distally... 



Boy or girl…

• Laboratory tests
• Na 141..134 mmol/l, K 5,8..6,4 mmol/l
• Cytogenetic study 46,XX
• 17 hydroxyprogesterone 341..453 nmol/l ()
• Androstendione 22,4 nmol/l ()
• ACTH 74,5 ng/l (), PRA 19,079 ug/l/hod ()
• Diagnosis

congenital adrenal hyperplasia
• Molecular genetic examination prooved dg
• Mutation of CYP 21 gene
• Homozygous c.290-13A/C>G// c.290-13A/C>G
• Parents are heterozygous carriers



Further course

• Control endoscopic examination before  feminizing genitoplasty
(age 4 years 9 months)

• Enlarged clitoris, which bends significantly ventrally, external 
opening high on the perineum, freely passable. Enlarged labia, 20 mm 
long anterior bulbar urethra, then a clear sphincter and pronounced 
seminal colliculus with smaller flaps. Above the colliculus is the 
entrance to the vagina. The urethra continues only to a length of 10 
mm. Cervix normal, ureteral orifice normal, bladder normal. The vagina 
is sufficiently spacious, 35–40 mm long, and the cervix is open.

• Feminizing genitoplasty – age 5 years, 3 months
• Opening of the bulbar urethra, mobilization of the sinus with a 

separate vaginal opening and closure of the connection to the 
urethra, reduction of the clitoris



Further course

• Age  - 9,5 years
• Laboratory compensation excellent
• 17 OHP  5,5 nmol/l, androstendione

1,39  nmol/l,  
• ACTH  7,7 ng/l, 
• renine 61,3 pg/ml  
• Bone age TW3 
• (CA 9 years, 4 months)  
• BA 9,3 roky



Congenital adrenal hyperplasia
• Group of diseases – enzymatic deficiency 

affecting cortisol and aldosterone 
synthesis

• 21-hydroxylase deficiency > 90%
• CYP 21 gene – 6p21.3 (OMIM 201910)
• AR inheritance

• Incidence
• Europe 1: 10 000 – 1: 15 000
• CR        1: 12 000
• (Eskimos in Alaska 1: 280)

• Clinical forms of disease
• „salt wasting“ (SW)
• „simple virilizing“ (SV)

• „nonclassic“ (NC)

• „late-onset“  (LO)



AIS – androgen insensivity syndrome

• X – linked recessive disorder 
• gene  for androgen receptor (AR)   
• long arm of the X chromosome  (Xq11) (OMIM *313700) 
• more than 1000 mutations of the AR gene have been described, 30% of 

mutations arise de novo    

• Morrison  in 1953 – testicular feminization syndrome 
• Incidence – exact incidence unknown
• Estimated incidence approximately 1 in 20,400 male births 
• (Danish registry – only hospitalized individuals, so actual incidence  is 

likely to be higher)
• 1 in 20,000–64,000 male births (CAIS – complete AIS),  
• incidence unknown for PAIS (partial AIS)



AIS – androgen insensivity syndrome
• The clinical picture is very diverse, ranging from phenotypic women to infertile

men.

• CAIS (complete androgen insensitivity syndrome, complete AIS)

• Testicles bilaterally developed

• Female external genitalia with a short, blind-ended vagina 

• No Müllerian ducts

• Breast development during puberty (part of T is converted to estrogens in 
peripheral tissues, but pubic and axillary hair is sparse)  

• Women tend to be taller

• The first manifestation of CAIS may be bilateral inguinal hernia in infancy or
later primary amenorrhea

• PAIS (partial androgen insensitivity syndrome, partial AIS) 

• Variable phenotype with perineoscrotal hypospadias, micropenis, and cleft
scrotal folds

• The testes may be located intra-abdominally, in the inguinal canal, or in the
scrotum.

• MAIS (mild androgen insensitivity syndrome, mild AIS)  

• The phenotype may be male, with manifestations of hypospadias, 
gynecomastia, and infertility 



3. boy

•  III. Physiologic pregnancy,  delivery at term
• BW 3910 g, BL 51 cm 
• Apgar  8, 10, 10 bb
• Genital malformation – perineal hypospadias, 

undescended testicles 
• Hospitalized at KPDPM at one month of age 
• Suspected mild form of CAH – 3ß-hydroxysteroid 

dehydrogenase deficiency (at the metabolite level) – 
not confirmed

•Cytogenetic examination: 46, XY



Further course
• At 18 months    orchidopexy
• Diagnoses: cryptorchidism l. utr.
•                          Hypoplasia testis dx. 
•                          Perineal hypospadias

• Plastic surgery for perineoscrotal hypospadias
• Gonadectomy on the left side + tubectomy on the 

left side
• Uterus found

• Gonad histology: dysgenesis, resembling ovarian 
stroma in places



Further course
• HCG (Pregnyl test) – at age 4 years
• Functional reserve of testicular tissue
• After administration of HCG, there was a sufficient increase 

in testosterone levels

• MRI of the small pelvis (at age 9):  dorsally behind the 
bladder, slightly to the left, a craniocaudally elongated 
structure. It is hyposignal with a hypersignal center. 
Dimensions 5 mm x 7 mm x 35 mm. In the cranial section of 
the urogenital septum, v.s. rudiment of the vagina, ovaries 
not detected. Small testicle in the right scrotum, dimensions 
10 x 9 x 18 mm. 

• Conclusion: small uterus dorsally from the bladder, 
slightly to the left of the midline, v.s. rudiment of the 
upper section of the vagina.



Further course

• Age 17 years
• Height 173 cm 
• Weight 68,8 kg 
• Spontaneous puberty from 

age 11

• Gynecomastia – at age 13–14
• 4–5 cm bilateral.
• Disappeared during therapy

Laboratory tests
LH 1,31 IU/l, FSH 12,7 IU/l
Testosterone 1,71 nmol/l
Estradiol below 0,09 nmol/l
AFP below 1,7 ug/l
HCG below 2 IU/l



Genetic examination

•Karyotype 46, XY (confirmed by FISH)
•SRY gene – no mutation detected

•Differential diagnosis
•Mixed ovotesticular DSD

•Mullerian inhibiting factor



Molecular genetic examination

1. AMH gene 
(anti – mullerian hormone, cytogenetic locus 
19p13.3 – p 13.2, OMIM * 600957) – negative

2. AMHR2 
(gene for AMH2 receptor, cytogenetic locus 12q13, 
OMIM 600 956) – negative 



Defekt AMH 

•Clinical presentation 
• Presence of uterus, fallopian tubes, and upper vagina 

in phenotypically normal males
• Usually detected during surgery for testicular 

retention or inguinal hernia

• Defect in the AMH or AMHR2 gene – 85% of cases
• Differentiation before puberty
• AMH levels –    AMH gene – very low levels 
•                               AMHR2 gene – normal levels



case 4. - boy 

• III. Risk pregnancy
• Delivery at term
• BW 3000 g, BL 50 cm
• Adaptation good
• Hypospadia (plastic surgery at the age o 2,5 years)

• FH: 2 biological brothers, 2 stepbrothers, all healthy
• Examination at 14.5 years of age
• Height 161 cm (11th percentile), weight 53.1 kg, BMI 20.5 (60th perc.)

• Gynecomastia 5/5 cm
• G3, P3, A+, gonads bilaterally 15-20 ml



Case 4. - boy

• Ultrasound: Left testicle homogeneous, composed of two parts 
separated by a septum, epididymis pressing on the upper pole, small 
cystic formation measuring 0.38 cm in the middle, right side –
noticeable increase in cystic formation to 2.4 x 1.5 cm, thin-walled, 
cranially from it a multicystic formation, it is unclear whether it 
originates from the epididymis or whether it is also part of the ovary, 
hydrocele on the right

• Operation – bilateral partial resection of the gonads for ovotestes

• Histology:
• 1. Macroscopically ovarian part: .. Mostly ovarian tissue with sparsely 

arranged primordial follicles and follicular cysts. Focally, there are also 
structures of a disappearing corpus luteum with a hyalinized wall... 
occasionally, several testicular tubules with only Sertoli cells were 
found. Conclusion: ovotestis

• 2. Macroscopically testicular part: ... microscopically, this is testicular 
tissue with partially preserved ducts, mostly with fibrotic walls, without 
finding gonocytes of the Sertoli cell only type. Most of the ducts are 
degenerating and hyalinized. Leydig cells are dispersed in the 
interstitium, mostly in small clusters... 



Further course

•Regression of gynekomastia

•Laboratory findings 
•LH 25,4 IU/l, FSH 66,11 IU/l ()
•Testosterone 13,74 nmol/l
•Estradiol 0,120 nmol/l 



Genetics

• Cytogenetic examination – karyotype 46, XX

• No SRY gene region (Yp11.3) was detected in the 
entire gonosome (confirmed at the molecular 
genetic level)

• Conclusion: 46, XX DSD without SRY evidence 
(46, XX male)

• Further molecular genetic testing???



46,XX  DSD

• ROCK1 gene – phosphorylation and activation of SOX9 in 
Sertoli cells

• 74-kb duplication in the region  510-584 kb above  SOX9 
(chr17:69,533,305-69,606,825, hg19) – amplification of this 
region  can lead to overexpression of SOX9

• Duplication in the 17q region including SOX9 may lead to 
testicular or ovotesticular development in SRY-negative 46,XX 
DSD.500 kb 

• triplication above SOX9 – increased SOX9 expression
•



Disorders of sex development (DSD)



DSD - genetics



Disorders of sex development (DSD)

Malformation of the external genitalia 1: 4,500 births

Development of the reproductive system – 3 levels

1. Determination of chromosomal sex

2. Differentiation of bipotential gonads – testicle or ovary

3. Development of reproductive tract organs and external genitalia under 
the influence of hormones produced by the gonads 

Definition: congenital disorders characterized by atypical development of 
chromosomal, gonadal, or anatomical sex 

Includes a wide range of disorders 

... ambiguous (unclear) sex, micropenis, cryptorchidism, certain syndromes.... 

Consequences of the ESPE/LWPES guidelines for diagnosis and treatment of disorders of sex development, Best Practice & 
Research Clinical Endocrinologiy, 2007)

Clinical Guidelines and Handbook for Parents (www.dsdguidelines.org)



DSD – recommended terminology

Previous New

Intersex Dirorders of sex development (DSD)

Male pseudohermaphroditism
Insufficient virilization of XY males
Insufficient masculinization of XY males

46, XY DSD

Female pseudohermaphroditism
Virilization of XX women
Masculinization of XX women

46, XX DSD

True hermaphroditism Ovotesticular DSD

XX male nebo XX „sex reversal“ 46, XX testikulární DSD

XY sex reversal 46, XY complete gonadal dysgenesis

Consequences of the ESPE/LWPES guidelines for diagnosis and treatment of disorders of sex development, Best 

Practice & Research Clinical Endocrinologiy, 2007)

Clinical Guidelines and Handbook for Parents (www.dsdguidelines.org)



DSD   - sex chromosomes

A. 47, XXY Klinefelter syndrome and its variants

B. 45, X0 Turner syndrome and its variants

C. 45 X0/46,XY Mixed gonadal dysgenesis

D. 46, XX/46,XY Chimerism

(Consequences of the ESPE/LWPES guidelines for diagnosis and treatment of disorders of sex development, Best 

Practice & Research Clinical Endocrinologiy, 2007)

Clinical Guidelines and Handbook for Parents (www.dsdguidelines.org))



46, XY DSD
A. Disorders of gonadal (testicular) 

development

1. Complete/partial gonadal dysgenesis 

(e.g., SRY, SOX9, SF1, WT1, DHH…)

2. Ovotesticular DSD

3. Syndrome of testicular

B. Disorders of androgen synthesis or 

action

1. Androgen synthesis disorder      

       a. Smith-Lemli-Opitz syndrome      

       b. CYP 1 A1      

       c. HSD3ß2 (3ß hydroxysteroid 

dehydrogenase)      

       d.CYP 17 (17α-hydroxylase/17,20 – lyase 

       e. POR (P450 oxidoreductase)

2. Disorders of androgen action    

    a. AIS (androgen insensitivity)     

    b. Environmental influences, medications

C. Others 1. Persistent Mullerian structures syndrome

2. Vanishing testis syndrome

3. Isolated hypospadias (CXorf6)

4. Congenital hypogonadotropic 

hypogonadism

5. Cryptorchidism (INSL3, GREAT)

6. Environmental influences

(Consequences of the ESPE/LWPES guidelines for diagnosis and treatment of disorders of sex development, Best Practice & Research 

Clinical Endocrinologiy, 2007)

Clinical Guidelines and Handbook for Parents (www.dsdguidelines.org))



46, XX DSD
A. Gonadal (ovarian) 

development disorders

1. Gonadální dysgeneze

2. Ovotestikulární DSD

3. Testikulární DSD (např. SRY+, dup SOX9, RSPO 1)

B. Androgen excess 1. Fetal origin      

      a. CYP 21 – CAH - 21 – hydroxylase 

      b. HSD3β2 – CAH 3β hydroxysteroid dehydrogenase

      c. CYP 1β1 – CAH – 11β hydroxylase         

      d. Glucocorticoid receptor mutation

2. Fetoplacental origin     

      a. CYP 19 – aromatase deficiency     

      b. POR – oxidoreductase deficiency

3. Maternal origin    

      a. Maternal virilizing tumors    

      b. Androgen medication

C. Others 1. Syndromes (e.g., cloacal anomalies)

2. Agenesis/hypoplasia of Mullerian structures

3. Uterine anomalies (e.g., MODY5)

4. Vaginal atresia (Kusick-Kaufman)

5. Labial adhesions

(Consequences of the ESPE/LWPES guidelines for diagnosis and treatment of disorders of sex development, Best Practice & 

Research Clinical Endocrinologiy, 2007)

Clinical Guidelines and Handbook for Parents (www.dsdguidelines.org))



Genital malformations
„Endocrine emergency“

1. How to inform the parents?

2. Who is on the team?   
       Who to ask for a consultation?

1. When can we decide whether it is a girl or a 
boy?



Genital malformations
„Endocrine emergency“

1. How to inform the parents? What to tell 
them?

"We don't know the sex of the child.„

Do not make any assumptions.

Advise the parents not to say anything to their family 
or close relatives about the uncertainty regarding the 
sex.

The doctors will try to determine the sex as quickly 
as possible.



Genital malformations
„Endocrine emergency“

Multidisciplinary team 

Endocrinologist (coordinator)

Urologist – surgeon

Geneticist 

Psychologist

When to decide... Boy or girl?

Once we are sure of the sex, 

it is sometimes not necessary to wait for the 
karyotype results!



Examination

Physical examination 
external genitalia, palpation of gonads

Sonography/MRI -  
Possible gonads
small pelvis - internal genitalia

Cytogenetic examination

Laboratory tests: 17 OHP, cortisol, T, E, LH/FSH, 
ions...



CAH - guidelines

• Speiser PW, Azziz R, Baskin LS, Ghizzoni L, Hensle TW, Merke
DP. Congenital adrenal hyperplasia due to steroid 21-
hydroxylase deficiency: an Endocrine Society clinical 
practice guideline. J Clin Endocrinol Metab. Sep 
2010;95(9):4133-60. [Medline].

http://reference.medscape.com/medline/abstract/20823466


CAH - Guidelines

• Feminizing genitoplasty – timing
• Infancy (toddler age)
• Not necessary in cases of mild virilization
• Recommended in cases of severe virilization (Prader >3)
• Low vaginal opening – definitely
• High vaginal opening – age debatable
• (length of studies, changes in surgical procedures)
• No comparative studies exist  
• - comparison of psychosexual health 
• - comparison of complications



CAH - guidelines

• Psychological examination and therapy
• In newborns and infants, a clear change to female sex and 

gender identity – girls even with a high degree of virilization
• Psychotherapy focused on
• 1. the family
• 2. non-specific psychological problems of the child
• 3. change of orientation – very rare, examination only in case of 

suspicion, the child's wish...
• Prenatal treatment with glucocorticoids - Still considered 

experimental...



Conclusions 

• 1. „Endocrine emeregency“

• 2. Never express an uncertain assumption about gender...
• 3. The terms "child with ambiguous genitalia, intersex," etc. 

should be eliminated from our terminology.We should always 
refer to newborns with genital development disorders, 
malformations, etc.

• 4. Diagnosis and communication with the family is always a 
matter for a multidisciplinary team!

• 5. Photographic documentation should only be taken with the 
parents' consent during examinations when the child is under 
anesthesia!!!



• Thank you for your attention.….
• Tel. 22496 7741

• Jitka.kytnarova@vfn.cz
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