
family is shown in Table II.

Bilateral gonadectomy was planned in the three sisters

diagnosed with CAIS. Testicular tissue was detected

in the right inguinal region of the 41-year old sister

along with serous papillary cystadenoma in the left

one. The other two sisters refused to have surgery.

Table II: The Family Pedigree.

DISCUSSION

Androgen Insensitivity Syndrome is inherited X-linked

recessively, and every one of three phenotypically

female sisters or every one of six daughters of normal

sisters of the affected individual has a risk of carrying

an XY phenotype. Therefore a family screening of the

affected individual should be performed. De novo

mutations are probably responsible in individuals with

no family history, and this kind of mutation rate is

more than 30% in patients with CAIS(7).

The androgen receptors are expressed in the 8th

pregnancy week in the male embryo, and the testicles

start to produce testosterone in the 9th week. Testosterone

production peaks between 11th and 18th week, and this

causes the mesonephric canals to differentiate into

epididymis, vas deferens and seminal vesicules. In CAIS,

a resistance to androgens develops as a result of a defect

in androgen receptor, and these structures needing

androgens for embryological evolvement cannot be

developed. In the meantime, antimullerian hormone

(AMH) is secreted from the testicles and the development

of paramesonephric canal is inhibited. For this reason

the tubes, uterus and 2/3 upper part of vagina, which

originates from paramesonephric canal,  are also not

developed(8).

Development of the male external genital system

depends on the stimulation of a more potent androgen

called dihydrotestosterone, and this hormone is essential

for the urogenital sinus to differentiate into male

phenotype. In CAIS, the urogenital sinus is

differentiated into female phenotype as a result of the

defect in androgen receptors. But as there is no

differentiation of mullerian structures, the upper part

of vagina is not developed. For this reason, even the

external genitalia are in female phenotype, the vagina

is short and blunt(8). On the other hand, although the

testicles may be found in the abdominal region, with

the effect of AMH they are usually located in the

inguinal canal or labia majus. The histology resembles

of undescended testis; there are normal or  increased

number of Leydig cells without spermatogenesis.

Immature seminiferous tubules surrended by immature

germ cells and sertoli cells are observed.

Axillary and pubic hairs are not seen in CAIS because

of androgen insensitivity, but breast development

occurs due to the effect of unfulfilled estrogen occuring

as a result of peripheric aromatization of androgens.

These patients are taller and heavier than normal

women, but they have female phenotype and sexual

characteristics as general body habitus(8).

Serum testosterone concentrations are normal or mildly

elevated in puberty in individuals with CAIS, but

because there is no negative feedback effect of the

androgens to the  hypothalamo-hypophyseal portal

system, the frequency and pulsatility of LH secretion

increase. Despite that, FSH and inhibin levels are

usually normal. On the other hand, estrogen production

due to peripheric aromatization of androgens is 70%

higher than normal men(9).
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KOMPLET ANDROJEN DUYARSIZLIK SENDROMLU ÜÇ KIZ KARDEfi

ÖZET

Komplet androjen duyars›zl›k sendromu  (testiküler feminizasyon) erkek psödohermafroditizmin en s›k nedenini

oluflturur. Altta yatan temel patoloji androjen stimülasyonuna karfl› end organ duyars›zl›¤›d›r ve bunun sonucunda

androjenlerin etki etti¤i vücut yap›lar› ve sistemlerde farkl›laflmay› etkileyen bir hastal›kt›r. Kal›t›m flekli hücre içi

androjen reseptörlerinden sorumlu olan X'e ba¤l› resesif bir gen ile iliflkilidir. Hastal›k ayn› ailenin birkaç ferdinde

de görülebilir. Bu nedenle etkilenen bireylerin aile taramas› yap›lmas› gerekmektedir. Makalemizde inguinal bölgede

kitle nedeni ile araflt›r›lan ve komplet androjen duyars›zl›k sendromu tan›s› alan hastan›n aile öyküsünün araflt›r›lmas›

ile ortaya ç›kart›lan komplet androjen duyars›zl›k sendromlu üç k›z kardefl olgusunu sunduk.
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INTRODUCTION

Complete Androgen Insensitivity Syndrome (CAIS)

was first described as 'Testicular Feminization' by

Morris in 1953. It develops as a result of various

mutations that inactivate the androgen receptor gene
(1). The exact prevalance is not known although it is

estimated to be seen in approximately 1/20.000-

1/90.000 individuals with 46 XY karyotype(2).

Androgen receptor gene is located in the Xq11-12

region of chromosome X, and androgen insensitivity

syndrome (AIS) is inherited X-linked recessively. As

a result of a resistance to androgenic activity, the body

parts and systems affected by androgens are impaired.

The clinical case varies according to the level of

androgen resistance, characteristics of the individuals

range from an infertile male to a proper female

phenotype. AIS is classified in three different forms

according to these characteristics as mild, partial and

complete(3).

Most patients with CAIS have normal breast

development in puberty but also have primary

amenorrhea, a short and blind vagina, absence of pubic

and axillary hairs along with absence of cervix and

uterus. These patients with a 46, XY caryotype have

serum testosterone levels similar to normal males. The

testicles are generally located in the inguinal canal but

may also be intraabdominal so the exact location must

be identified by ultrasonography (USG) or magnetic

resonance imaging (MRI)(4).

Androgen Insensitivity Syndrome is inherited X-linked

recessively, and every one of three phenotypically

female sisters or every one of six daughters of normal

sisters of the affected individual has a risk of carrying

an XY phenotype. Therefore a family screening of the

affected individual should be performed. There are

reports of siblings with CAIS in the literature but there

are limited cases with three sisters(5,6). Herein we

describe three sisters with a diagnosis of CAIS.

CASE

A 41-year old married woman applied to our clinic

with a mass in the left inguinal region. The patient told

she had never had menstruation. A 15x10 cm mobile

mass was detected in the left inguinal region along

with a 4x3 cm solid, mobile mass in the right inguinal

region in clinical examination. The external genital

organs were in female phenotype with a 6 cm blind

vagina. Her breast development was normal but there

were no axillary or pubic hairs. No uterus or ovaries

were observed by USG and MRI, but a 137x80x124

mm solid mass with septal and polipoid extensions

with a regular surface was detected in the left inguinal

region lying from the hip joint to the level of labium

majus (Picture 1). There was also a 32x28 mm solid

mass in the right inguinal region. The patient's follicular

stimulating hormone (FSH) was found to be 9.68

mIU/mL, luteinizing hormone (LH) was 15.74

mIU/mL, estradiol was 56.07 pg/mL and total

testosterone was 1.83 ng/mL.

Picture 1: The macroscopy of the gonadal mass in the inguinal

region of the first patient diagnosed.

She had three sisters who were 44, 32 and 30 years

old. The 44-year old sister had a regular menstruation,

and also gave birth to children. But the other two sisters

were learned to have no menstruation, and were married

with no children. Thereupon, these three sisters were

called for examination. The 44-year old sister's exam

was found normal but the other two sisters were seen

to have 6 cm long blind vaginas, with no axillary or

pubic hairs, but with normal breast developments.

Three cm mobile masses were palpated in inguinal

canals of both sisters. There were no uterus or ovaries

seen by USG and MRI in both.

A peripheral caryotype analysis was held with a

prediagnosis of CAIS in the patient and the two sisters.

The caryotypes were found to be 46, XY with the

method of lymphocyte tissue culturing from peripheral

blood. The eldest sister was found to be 46, XX by

using the same method (Table I). The pedigree of the
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In a pregnancy which prenatal diagnostic tests like

amniosynthesis are applied, and karyotype is found

to be 46, XY, the diagnosis of CAIS is easily made

in a female phenotypic baby following the birth.

Despite that, the patients usually apply with a mass

in groin in neonatal period or with primary amenorrhea

in adolescent period. The incidence of CAIS is 1-2%

in female phenotypic newborns with bilateral inguinal

hernia. Therefore, CAIS should be suspected in

primary amenorrheic patients presenting with

unilateral or bilateral inguinal hernia or labial mass.

Another reason for applying to doctor is a pelvic mass

owing to a gonadal tumor, particularly in the inguinal

region(10). The first patient in our report was also

diagnosed while being investigated because of an

inguinal mass.

Appropriate hormone replacement therapy, generating

a functional vagina, performing gonadectomy following

puberty for avoidance of tumor development, and

physocological support should be aimed in the treatment

of these patients. Estrogen replacement therapy should

be planned following gonadectomy. Vaginal dilatators

are efficient and should be the first choice of treatment,

and vaginal surgery is rarely needed for reconstructing

a functional vagina. Vaginoplasty may be applied in

requiring cases(11). In our cases, we did not need any

additional approach as all three sisters had vaginas

suitable for sexual intercourse.

There is a risk of malignancy in undescended testicle

tissue in CAIS and this risk increases more than 30%

in patients who do not undergo gonadectomy. As the

pubertal development progresses regularly depending

on endogeneous hormones and the risk of gonadal tumor

development is rather low (5-10%) before puberty, the

ideal time for gonadectomy is after puberty

(approximately 16-18 years of age)(12). In patients who

do not undergo gonadectomy the incidence of developing

gonadal tumors in 25 and 50 years of age is 3,6% and

33%, respectively(13). Certain number of patients do

not accept gonadectomy despite this increasing risk of

gonadal tumor development, and monitorization methods

should be used in follow-up. Our two cases with CAIS

diagnosis rejected gonadectomy and was joined the

follow-up procedure.

In conclusion, as CAIS is a maternally X-linked

recessive inheriting disorder, the female newborns are

50% a carrier, and the male newborns are 50% ill, so

the other siblings of the patient who are female in

phenotype should be investigated by the means of this

syndrome.  Also, couples who have a history of child

birth with CAIS of their own or in their family, should

take genetic consultation.
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family is shown in Table II.

Bilateral gonadectomy was planned in the three sisters

diagnosed with CAIS. Testicular tissue was detected

in the right inguinal region of the 41-year old sister

along with serous papillary cystadenoma in the left

one. The other two sisters refused to have surgery.

Table II: The Family Pedigree.

DISCUSSION

Androgen Insensitivity Syndrome is inherited X-linked

recessively, and every one of three phenotypically

female sisters or every one of six daughters of normal

sisters of the affected individual has a risk of carrying

an XY phenotype. Therefore a family screening of the

affected individual should be performed. De novo

mutations are probably responsible in individuals with

no family history, and this kind of mutation rate is

more than 30% in patients with CAIS(7).

The androgen receptors are expressed in the 8th

pregnancy week in the male embryo, and the testicles

start to produce testosterone in the 9th week. Testosterone

production peaks between 11th and 18th week, and this

causes the mesonephric canals to differentiate into

epididymis, vas deferens and seminal vesicules. In CAIS,

a resistance to androgens develops as a result of a defect

in androgen receptor, and these structures needing

androgens for embryological evolvement cannot be

developed. In the meantime, antimullerian hormone

(AMH) is secreted from the testicles and the development

of paramesonephric canal is inhibited. For this reason

the tubes, uterus and 2/3 upper part of vagina, which

originates from paramesonephric canal,  are also not

developed(8).

Development of the male external genital system

depends on the stimulation of a more potent androgen

called dihydrotestosterone, and this hormone is essential

for the urogenital sinus to differentiate into male

phenotype. In CAIS, the urogenital sinus is

differentiated into female phenotype as a result of the

defect in androgen receptors. But as there is no

differentiation of mullerian structures, the upper part

of vagina is not developed. For this reason, even the

external genitalia are in female phenotype, the vagina

is short and blunt(8). On the other hand, although the

testicles may be found in the abdominal region, with

the effect of AMH they are usually located in the

inguinal canal or labia majus. The histology resembles

of undescended testis; there are normal or  increased

number of Leydig cells without spermatogenesis.

Immature seminiferous tubules surrended by immature

germ cells and sertoli cells are observed.

Axillary and pubic hairs are not seen in CAIS because

of androgen insensitivity, but breast development

occurs due to the effect of unfulfilled estrogen occuring

as a result of peripheric aromatization of androgens.

These patients are taller and heavier than normal

women, but they have female phenotype and sexual

characteristics as general body habitus(8).

Serum testosterone concentrations are normal or mildly

elevated in puberty in individuals with CAIS, but

because there is no negative feedback effect of the

androgens to the  hypothalamo-hypophyseal portal

system, the frequency and pulsatility of LH secretion

increase. Despite that, FSH and inhibin levels are

usually normal. On the other hand, estrogen production

due to peripheric aromatization of androgens is 70%

higher than normal men(9).
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KOMPLET ANDROJEN DUYARSIZLIK SENDROMLU ÜÇ KIZ KARDEfi

ÖZET

Komplet androjen duyars›zl›k sendromu  (testiküler feminizasyon) erkek psödohermafroditizmin en s›k nedenini

oluflturur. Altta yatan temel patoloji androjen stimülasyonuna karfl› end organ duyars›zl›¤›d›r ve bunun sonucunda

androjenlerin etki etti¤i vücut yap›lar› ve sistemlerde farkl›laflmay› etkileyen bir hastal›kt›r. Kal›t›m flekli hücre içi

androjen reseptörlerinden sorumlu olan X'e ba¤l› resesif bir gen ile iliflkilidir. Hastal›k ayn› ailenin birkaç ferdinde

de görülebilir. Bu nedenle etkilenen bireylerin aile taramas› yap›lmas› gerekmektedir. Makalemizde inguinal bölgede

kitle nedeni ile araflt›r›lan ve komplet androjen duyars›zl›k sendromu tan›s› alan hastan›n aile öyküsünün araflt›r›lmas›
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INTRODUCTION

Complete Androgen Insensitivity Syndrome (CAIS)

was first described as 'Testicular Feminization' by

Morris in 1953. It develops as a result of various

mutations that inactivate the androgen receptor gene
(1). The exact prevalance is not known although it is

estimated to be seen in approximately 1/20.000-

1/90.000 individuals with 46 XY karyotype(2).

Androgen receptor gene is located in the Xq11-12

region of chromosome X, and androgen insensitivity

syndrome (AIS) is inherited X-linked recessively. As

a result of a resistance to androgenic activity, the body

parts and systems affected by androgens are impaired.

The clinical case varies according to the level of

androgen resistance, characteristics of the individuals

range from an infertile male to a proper female

phenotype. AIS is classified in three different forms

according to these characteristics as mild, partial and

complete(3).

Most patients with CAIS have normal breast

development in puberty but also have primary

amenorrhea, a short and blind vagina, absence of pubic

and axillary hairs along with absence of cervix and

uterus. These patients with a 46, XY caryotype have

serum testosterone levels similar to normal males. The

testicles are generally located in the inguinal canal but

may also be intraabdominal so the exact location must

be identified by ultrasonography (USG) or magnetic

resonance imaging (MRI)(4).

Androgen Insensitivity Syndrome is inherited X-linked

recessively, and every one of three phenotypically

female sisters or every one of six daughters of normal

sisters of the affected individual has a risk of carrying

an XY phenotype. Therefore a family screening of the

affected individual should be performed. There are

reports of siblings with CAIS in the literature but there

are limited cases with three sisters(5,6). Herein we

describe three sisters with a diagnosis of CAIS.

CASE

A 41-year old married woman applied to our clinic

with a mass in the left inguinal region. The patient told

she had never had menstruation. A 15x10 cm mobile

mass was detected in the left inguinal region along

with a 4x3 cm solid, mobile mass in the right inguinal

region in clinical examination. The external genital

organs were in female phenotype with a 6 cm blind

vagina. Her breast development was normal but there

were no axillary or pubic hairs. No uterus or ovaries

were observed by USG and MRI, but a 137x80x124

mm solid mass with septal and polipoid extensions

with a regular surface was detected in the left inguinal

region lying from the hip joint to the level of labium

majus (Picture 1). There was also a 32x28 mm solid

mass in the right inguinal region. The patient's follicular

stimulating hormone (FSH) was found to be 9.68

mIU/mL, luteinizing hormone (LH) was 15.74

mIU/mL, estradiol was 56.07 pg/mL and total

testosterone was 1.83 ng/mL.

Picture 1: The macroscopy of the gonadal mass in the inguinal

region of the first patient diagnosed.

She had three sisters who were 44, 32 and 30 years

old. The 44-year old sister had a regular menstruation,

and also gave birth to children. But the other two sisters

were learned to have no menstruation, and were married

with no children. Thereupon, these three sisters were

called for examination. The 44-year old sister's exam

was found normal but the other two sisters were seen

to have 6 cm long blind vaginas, with no axillary or

pubic hairs, but with normal breast developments.

Three cm mobile masses were palpated in inguinal

canals of both sisters. There were no uterus or ovaries

seen by USG and MRI in both.

A peripheral caryotype analysis was held with a

prediagnosis of CAIS in the patient and the two sisters.

The caryotypes were found to be 46, XY with the

method of lymphocyte tissue culturing from peripheral

blood. The eldest sister was found to be 46, XX by

using the same method (Table I). The pedigree of the
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In a pregnancy which prenatal diagnostic tests like

amniosynthesis are applied, and karyotype is found

to be 46, XY, the diagnosis of CAIS is easily made

in a female phenotypic baby following the birth.

Despite that, the patients usually apply with a mass

in groin in neonatal period or with primary amenorrhea

in adolescent period. The incidence of CAIS is 1-2%

in female phenotypic newborns with bilateral inguinal

hernia. Therefore, CAIS should be suspected in

primary amenorrheic patients presenting with

unilateral or bilateral inguinal hernia or labial mass.

Another reason for applying to doctor is a pelvic mass

owing to a gonadal tumor, particularly in the inguinal

region(10). The first patient in our report was also

diagnosed while being investigated because of an

inguinal mass.

Appropriate hormone replacement therapy, generating

a functional vagina, performing gonadectomy following

puberty for avoidance of tumor development, and

physocological support should be aimed in the treatment

of these patients. Estrogen replacement therapy should

be planned following gonadectomy. Vaginal dilatators

are efficient and should be the first choice of treatment,

and vaginal surgery is rarely needed for reconstructing

a functional vagina. Vaginoplasty may be applied in

requiring cases(11). In our cases, we did not need any

additional approach as all three sisters had vaginas

suitable for sexual intercourse.

There is a risk of malignancy in undescended testicle

tissue in CAIS and this risk increases more than 30%

in patients who do not undergo gonadectomy. As the

pubertal development progresses regularly depending

on endogeneous hormones and the risk of gonadal tumor

development is rather low (5-10%) before puberty, the

ideal time for gonadectomy is after puberty

(approximately 16-18 years of age)(12). In patients who

do not undergo gonadectomy the incidence of developing

gonadal tumors in 25 and 50 years of age is 3,6% and

33%, respectively(13). Certain number of patients do

not accept gonadectomy despite this increasing risk of

gonadal tumor development, and monitorization methods

should be used in follow-up. Our two cases with CAIS

diagnosis rejected gonadectomy and was joined the

follow-up procedure.

In conclusion, as CAIS is a maternally X-linked

recessive inheriting disorder, the female newborns are

50% a carrier, and the male newborns are 50% ill, so

the other siblings of the patient who are female in

phenotype should be investigated by the means of this

syndrome.  Also, couples who have a history of child

birth with CAIS of their own or in their family, should

take genetic consultation.
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family is shown in Table II.

Bilateral gonadectomy was planned in the three sisters

diagnosed with CAIS. Testicular tissue was detected

in the right inguinal region of the 41-year old sister

along with serous papillary cystadenoma in the left

one. The other two sisters refused to have surgery.

Table II: The Family Pedigree.

DISCUSSION

Androgen Insensitivity Syndrome is inherited X-linked

recessively, and every one of three phenotypically

female sisters or every one of six daughters of normal

sisters of the affected individual has a risk of carrying

an XY phenotype. Therefore a family screening of the

affected individual should be performed. De novo

mutations are probably responsible in individuals with

no family history, and this kind of mutation rate is

more than 30% in patients with CAIS(7).

The androgen receptors are expressed in the 8th

pregnancy week in the male embryo, and the testicles

start to produce testosterone in the 9th week. Testosterone

production peaks between 11th and 18th week, and this

causes the mesonephric canals to differentiate into

epididymis, vas deferens and seminal vesicules. In CAIS,

a resistance to androgens develops as a result of a defect

in androgen receptor, and these structures needing

androgens for embryological evolvement cannot be

developed. In the meantime, antimullerian hormone

(AMH) is secreted from the testicles and the development

of paramesonephric canal is inhibited. For this reason

the tubes, uterus and 2/3 upper part of vagina, which

originates from paramesonephric canal,  are also not

developed(8).

Development of the male external genital system

depends on the stimulation of a more potent androgen

called dihydrotestosterone, and this hormone is essential

for the urogenital sinus to differentiate into male

phenotype. In CAIS, the urogenital sinus is

differentiated into female phenotype as a result of the

defect in androgen receptors. But as there is no

differentiation of mullerian structures, the upper part

of vagina is not developed. For this reason, even the

external genitalia are in female phenotype, the vagina

is short and blunt(8). On the other hand, although the

testicles may be found in the abdominal region, with

the effect of AMH they are usually located in the

inguinal canal or labia majus. The histology resembles

of undescended testis; there are normal or  increased

number of Leydig cells without spermatogenesis.

Immature seminiferous tubules surrended by immature

germ cells and sertoli cells are observed.

Axillary and pubic hairs are not seen in CAIS because

of androgen insensitivity, but breast development

occurs due to the effect of unfulfilled estrogen occuring

as a result of peripheric aromatization of androgens.

These patients are taller and heavier than normal

women, but they have female phenotype and sexual

characteristics as general body habitus(8).

Serum testosterone concentrations are normal or mildly

elevated in puberty in individuals with CAIS, but

because there is no negative feedback effect of the

androgens to the  hypothalamo-hypophyseal portal

system, the frequency and pulsatility of LH secretion

increase. Despite that, FSH and inhibin levels are

usually normal. On the other hand, estrogen production

due to peripheric aromatization of androgens is 70%

higher than normal men(9).
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Complete androgen insensitivity syndrome (CAIS) (testicular feminization) is the most common cause of male

pseudohermaphroditism. The underlying main pathology is an end organ resistance to androgen stimulation, and

as a result, this impairs the differentiation of the body structures and systems which this hormone affects. Inheritance

of this disorder is by means of an X-linked recessive gene that is responsible for the intracellular androgen receptors.

CAIS may be observed in several members of a family. For this reason, the family members of the affected individual

should be screened. In this article we present a case of three sisters diagnosed with CAIS after investigating the

pedigree of one of them owing to an inguinal mass and diagnosing with CAIS.
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KOMPLET ANDROJEN DUYARSIZLIK SENDROMLU ÜÇ KIZ KARDEfi

ÖZET

Komplet androjen duyars›zl›k sendromu  (testiküler feminizasyon) erkek psödohermafroditizmin en s›k nedenini

oluflturur. Altta yatan temel patoloji androjen stimülasyonuna karfl› end organ duyars›zl›¤›d›r ve bunun sonucunda

androjenlerin etki etti¤i vücut yap›lar› ve sistemlerde farkl›laflmay› etkileyen bir hastal›kt›r. Kal›t›m flekli hücre içi

androjen reseptörlerinden sorumlu olan X'e ba¤l› resesif bir gen ile iliflkilidir. Hastal›k ayn› ailenin birkaç ferdinde

de görülebilir. Bu nedenle etkilenen bireylerin aile taramas› yap›lmas› gerekmektedir. Makalemizde inguinal bölgede

kitle nedeni ile araflt›r›lan ve komplet androjen duyars›zl›k sendromu tan›s› alan hastan›n aile öyküsünün araflt›r›lmas›

ile ortaya ç›kart›lan komplet androjen duyars›zl›k sendromlu üç k›z kardefl olgusunu sunduk.

Anahtar kelimeler: androjen duyars›zl›k sendromu, erkek psödohermafroditizm, testiküler feminizasyon sendromu
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INTRODUCTION

Complete Androgen Insensitivity Syndrome (CAIS)

was first described as 'Testicular Feminization' by

Morris in 1953. It develops as a result of various

mutations that inactivate the androgen receptor gene
(1). The exact prevalance is not known although it is

estimated to be seen in approximately 1/20.000-

1/90.000 individuals with 46 XY karyotype(2).

Androgen receptor gene is located in the Xq11-12

region of chromosome X, and androgen insensitivity

syndrome (AIS) is inherited X-linked recessively. As

a result of a resistance to androgenic activity, the body

parts and systems affected by androgens are impaired.

The clinical case varies according to the level of

androgen resistance, characteristics of the individuals

range from an infertile male to a proper female

phenotype. AIS is classified in three different forms

according to these characteristics as mild, partial and

complete(3).

Most patients with CAIS have normal breast

development in puberty but also have primary

amenorrhea, a short and blind vagina, absence of pubic

and axillary hairs along with absence of cervix and

uterus. These patients with a 46, XY caryotype have

serum testosterone levels similar to normal males. The

testicles are generally located in the inguinal canal but

may also be intraabdominal so the exact location must

be identified by ultrasonography (USG) or magnetic

resonance imaging (MRI)(4).

Androgen Insensitivity Syndrome is inherited X-linked

recessively, and every one of three phenotypically

female sisters or every one of six daughters of normal

sisters of the affected individual has a risk of carrying

an XY phenotype. Therefore a family screening of the

affected individual should be performed. There are

reports of siblings with CAIS in the literature but there

are limited cases with three sisters(5,6). Herein we

describe three sisters with a diagnosis of CAIS.

CASE

A 41-year old married woman applied to our clinic

with a mass in the left inguinal region. The patient told

she had never had menstruation. A 15x10 cm mobile

mass was detected in the left inguinal region along

with a 4x3 cm solid, mobile mass in the right inguinal

region in clinical examination. The external genital

organs were in female phenotype with a 6 cm blind

vagina. Her breast development was normal but there

were no axillary or pubic hairs. No uterus or ovaries

were observed by USG and MRI, but a 137x80x124

mm solid mass with septal and polipoid extensions

with a regular surface was detected in the left inguinal

region lying from the hip joint to the level of labium

majus (Picture 1). There was also a 32x28 mm solid

mass in the right inguinal region. The patient's follicular

stimulating hormone (FSH) was found to be 9.68

mIU/mL, luteinizing hormone (LH) was 15.74

mIU/mL, estradiol was 56.07 pg/mL and total

testosterone was 1.83 ng/mL.

Picture 1: The macroscopy of the gonadal mass in the inguinal

region of the first patient diagnosed.

She had three sisters who were 44, 32 and 30 years

old. The 44-year old sister had a regular menstruation,

and also gave birth to children. But the other two sisters

were learned to have no menstruation, and were married

with no children. Thereupon, these three sisters were

called for examination. The 44-year old sister's exam

was found normal but the other two sisters were seen

to have 6 cm long blind vaginas, with no axillary or

pubic hairs, but with normal breast developments.

Three cm mobile masses were palpated in inguinal

canals of both sisters. There were no uterus or ovaries

seen by USG and MRI in both.

A peripheral caryotype analysis was held with a

prediagnosis of CAIS in the patient and the two sisters.

The caryotypes were found to be 46, XY with the

method of lymphocyte tissue culturing from peripheral

blood. The eldest sister was found to be 46, XX by

using the same method (Table I). The pedigree of the
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In a pregnancy which prenatal diagnostic tests like

amniosynthesis are applied, and karyotype is found

to be 46, XY, the diagnosis of CAIS is easily made

in a female phenotypic baby following the birth.

Despite that, the patients usually apply with a mass

in groin in neonatal period or with primary amenorrhea

in adolescent period. The incidence of CAIS is 1-2%

in female phenotypic newborns with bilateral inguinal

hernia. Therefore, CAIS should be suspected in

primary amenorrheic patients presenting with

unilateral or bilateral inguinal hernia or labial mass.

Another reason for applying to doctor is a pelvic mass

owing to a gonadal tumor, particularly in the inguinal

region(10). The first patient in our report was also

diagnosed while being investigated because of an

inguinal mass.

Appropriate hormone replacement therapy, generating

a functional vagina, performing gonadectomy following

puberty for avoidance of tumor development, and

physocological support should be aimed in the treatment

of these patients. Estrogen replacement therapy should

be planned following gonadectomy. Vaginal dilatators

are efficient and should be the first choice of treatment,

and vaginal surgery is rarely needed for reconstructing

a functional vagina. Vaginoplasty may be applied in

requiring cases(11). In our cases, we did not need any

additional approach as all three sisters had vaginas

suitable for sexual intercourse.

There is a risk of malignancy in undescended testicle

tissue in CAIS and this risk increases more than 30%

in patients who do not undergo gonadectomy. As the

pubertal development progresses regularly depending

on endogeneous hormones and the risk of gonadal tumor

development is rather low (5-10%) before puberty, the

ideal time for gonadectomy is after puberty

(approximately 16-18 years of age)(12). In patients who

do not undergo gonadectomy the incidence of developing

gonadal tumors in 25 and 50 years of age is 3,6% and

33%, respectively(13). Certain number of patients do

not accept gonadectomy despite this increasing risk of

gonadal tumor development, and monitorization methods

should be used in follow-up. Our two cases with CAIS

diagnosis rejected gonadectomy and was joined the

follow-up procedure.

In conclusion, as CAIS is a maternally X-linked

recessive inheriting disorder, the female newborns are

50% a carrier, and the male newborns are 50% ill, so

the other siblings of the patient who are female in

phenotype should be investigated by the means of this

syndrome.  Also, couples who have a history of child

birth with CAIS of their own or in their family, should

take genetic consultation.
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The Patient with Complete Androgen Insensitivity Syndrome

Table I: The distribution of the phenotype, genotype, and hormonal profiles of the cases.

CAIS: Complete Androgen Insensitivity Syndrome.

Age Phenotype Karyotype Axillary/ LH FSH Estradiol Total Diagnosis

Pubic (mIU/mL) (mIU/mL) (pg/mL) Testosterone

Hairs (ng/mL)

Sister 1 44 Female 46 XX Yes 6,12 8,11 51,15 0,24 Normal

Sister 2 41 Female 46 XY No 15,74 9,68 56,07 1,83 CAIS

Sister 3 32 Female 46 XY No 16,21 8,72 62,14 1,95 CAIS

Sister 4 30 Female 46 XY No 15,25 9,57 61,57 1,87 CAIS
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family is shown in Table II.

Bilateral gonadectomy was planned in the three sisters

diagnosed with CAIS. Testicular tissue was detected

in the right inguinal region of the 41-year old sister

along with serous papillary cystadenoma in the left

one. The other two sisters refused to have surgery.

Table II: The Family Pedigree.

DISCUSSION

Androgen Insensitivity Syndrome is inherited X-linked

recessively, and every one of three phenotypically

female sisters or every one of six daughters of normal

sisters of the affected individual has a risk of carrying

an XY phenotype. Therefore a family screening of the

affected individual should be performed. De novo

mutations are probably responsible in individuals with

no family history, and this kind of mutation rate is

more than 30% in patients with CAIS(7).

The androgen receptors are expressed in the 8th

pregnancy week in the male embryo, and the testicles

start to produce testosterone in the 9th week. Testosterone

production peaks between 11th and 18th week, and this

causes the mesonephric canals to differentiate into

epididymis, vas deferens and seminal vesicules. In CAIS,

a resistance to androgens develops as a result of a defect

in androgen receptor, and these structures needing

androgens for embryological evolvement cannot be

developed. In the meantime, antimullerian hormone

(AMH) is secreted from the testicles and the development

of paramesonephric canal is inhibited. For this reason

the tubes, uterus and 2/3 upper part of vagina, which

originates from paramesonephric canal,  are also not

developed(8).

Development of the male external genital system

depends on the stimulation of a more potent androgen

called dihydrotestosterone, and this hormone is essential

for the urogenital sinus to differentiate into male

phenotype. In CAIS, the urogenital sinus is

differentiated into female phenotype as a result of the

defect in androgen receptors. But as there is no

differentiation of mullerian structures, the upper part

of vagina is not developed. For this reason, even the

external genitalia are in female phenotype, the vagina

is short and blunt(8). On the other hand, although the

testicles may be found in the abdominal region, with

the effect of AMH they are usually located in the

inguinal canal or labia majus. The histology resembles

of undescended testis; there are normal or  increased

number of Leydig cells without spermatogenesis.

Immature seminiferous tubules surrended by immature

germ cells and sertoli cells are observed.

Axillary and pubic hairs are not seen in CAIS because

of androgen insensitivity, but breast development

occurs due to the effect of unfulfilled estrogen occuring

as a result of peripheric aromatization of androgens.

These patients are taller and heavier than normal

women, but they have female phenotype and sexual

characteristics as general body habitus(8).

Serum testosterone concentrations are normal or mildly

elevated in puberty in individuals with CAIS, but

because there is no negative feedback effect of the

androgens to the  hypothalamo-hypophyseal portal

system, the frequency and pulsatility of LH secretion

increase. Despite that, FSH and inhibin levels are

usually normal. On the other hand, estrogen production

due to peripheric aromatization of androgens is 70%

higher than normal men(9).
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KOMPLET ANDROJEN DUYARSIZLIK SENDROMLU ÜÇ KIZ KARDEfi

ÖZET

Komplet androjen duyars›zl›k sendromu  (testiküler feminizasyon) erkek psödohermafroditizmin en s›k nedenini

oluflturur. Altta yatan temel patoloji androjen stimülasyonuna karfl› end organ duyars›zl›¤›d›r ve bunun sonucunda

androjenlerin etki etti¤i vücut yap›lar› ve sistemlerde farkl›laflmay› etkileyen bir hastal›kt›r. Kal›t›m flekli hücre içi

androjen reseptörlerinden sorumlu olan X'e ba¤l› resesif bir gen ile iliflkilidir. Hastal›k ayn› ailenin birkaç ferdinde

de görülebilir. Bu nedenle etkilenen bireylerin aile taramas› yap›lmas› gerekmektedir. Makalemizde inguinal bölgede

kitle nedeni ile araflt›r›lan ve komplet androjen duyars›zl›k sendromu tan›s› alan hastan›n aile öyküsünün araflt›r›lmas›
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INTRODUCTION

Complete Androgen Insensitivity Syndrome (CAIS)

was first described as 'Testicular Feminization' by

Morris in 1953. It develops as a result of various

mutations that inactivate the androgen receptor gene
(1). The exact prevalance is not known although it is

estimated to be seen in approximately 1/20.000-

1/90.000 individuals with 46 XY karyotype(2).

Androgen receptor gene is located in the Xq11-12

region of chromosome X, and androgen insensitivity

syndrome (AIS) is inherited X-linked recessively. As

a result of a resistance to androgenic activity, the body

parts and systems affected by androgens are impaired.

The clinical case varies according to the level of

androgen resistance, characteristics of the individuals

range from an infertile male to a proper female

phenotype. AIS is classified in three different forms

according to these characteristics as mild, partial and

complete(3).

Most patients with CAIS have normal breast

development in puberty but also have primary

amenorrhea, a short and blind vagina, absence of pubic

and axillary hairs along with absence of cervix and

uterus. These patients with a 46, XY caryotype have

serum testosterone levels similar to normal males. The

testicles are generally located in the inguinal canal but

may also be intraabdominal so the exact location must

be identified by ultrasonography (USG) or magnetic

resonance imaging (MRI)(4).

Androgen Insensitivity Syndrome is inherited X-linked

recessively, and every one of three phenotypically

female sisters or every one of six daughters of normal

sisters of the affected individual has a risk of carrying

an XY phenotype. Therefore a family screening of the

affected individual should be performed. There are

reports of siblings with CAIS in the literature but there

are limited cases with three sisters(5,6). Herein we

describe three sisters with a diagnosis of CAIS.

CASE

A 41-year old married woman applied to our clinic

with a mass in the left inguinal region. The patient told

she had never had menstruation. A 15x10 cm mobile

mass was detected in the left inguinal region along

with a 4x3 cm solid, mobile mass in the right inguinal

region in clinical examination. The external genital

organs were in female phenotype with a 6 cm blind

vagina. Her breast development was normal but there

were no axillary or pubic hairs. No uterus or ovaries

were observed by USG and MRI, but a 137x80x124

mm solid mass with septal and polipoid extensions

with a regular surface was detected in the left inguinal

region lying from the hip joint to the level of labium

majus (Picture 1). There was also a 32x28 mm solid

mass in the right inguinal region. The patient's follicular

stimulating hormone (FSH) was found to be 9.68

mIU/mL, luteinizing hormone (LH) was 15.74

mIU/mL, estradiol was 56.07 pg/mL and total

testosterone was 1.83 ng/mL.

Picture 1: The macroscopy of the gonadal mass in the inguinal

region of the first patient diagnosed.

She had three sisters who were 44, 32 and 30 years

old. The 44-year old sister had a regular menstruation,

and also gave birth to children. But the other two sisters

were learned to have no menstruation, and were married

with no children. Thereupon, these three sisters were

called for examination. The 44-year old sister's exam

was found normal but the other two sisters were seen

to have 6 cm long blind vaginas, with no axillary or

pubic hairs, but with normal breast developments.

Three cm mobile masses were palpated in inguinal

canals of both sisters. There were no uterus or ovaries

seen by USG and MRI in both.

A peripheral caryotype analysis was held with a

prediagnosis of CAIS in the patient and the two sisters.

The caryotypes were found to be 46, XY with the

method of lymphocyte tissue culturing from peripheral

blood. The eldest sister was found to be 46, XX by

using the same method (Table I). The pedigree of the
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In a pregnancy which prenatal diagnostic tests like

amniosynthesis are applied, and karyotype is found

to be 46, XY, the diagnosis of CAIS is easily made

in a female phenotypic baby following the birth.

Despite that, the patients usually apply with a mass

in groin in neonatal period or with primary amenorrhea

in adolescent period. The incidence of CAIS is 1-2%

in female phenotypic newborns with bilateral inguinal

hernia. Therefore, CAIS should be suspected in

primary amenorrheic patients presenting with

unilateral or bilateral inguinal hernia or labial mass.

Another reason for applying to doctor is a pelvic mass

owing to a gonadal tumor, particularly in the inguinal

region(10). The first patient in our report was also

diagnosed while being investigated because of an

inguinal mass.

Appropriate hormone replacement therapy, generating

a functional vagina, performing gonadectomy following

puberty for avoidance of tumor development, and

physocological support should be aimed in the treatment

of these patients. Estrogen replacement therapy should

be planned following gonadectomy. Vaginal dilatators

are efficient and should be the first choice of treatment,

and vaginal surgery is rarely needed for reconstructing

a functional vagina. Vaginoplasty may be applied in

requiring cases(11). In our cases, we did not need any

additional approach as all three sisters had vaginas

suitable for sexual intercourse.

There is a risk of malignancy in undescended testicle

tissue in CAIS and this risk increases more than 30%

in patients who do not undergo gonadectomy. As the

pubertal development progresses regularly depending

on endogeneous hormones and the risk of gonadal tumor

development is rather low (5-10%) before puberty, the

ideal time for gonadectomy is after puberty

(approximately 16-18 years of age)(12). In patients who

do not undergo gonadectomy the incidence of developing

gonadal tumors in 25 and 50 years of age is 3,6% and

33%, respectively(13). Certain number of patients do

not accept gonadectomy despite this increasing risk of

gonadal tumor development, and monitorization methods

should be used in follow-up. Our two cases with CAIS

diagnosis rejected gonadectomy and was joined the

follow-up procedure.

In conclusion, as CAIS is a maternally X-linked

recessive inheriting disorder, the female newborns are

50% a carrier, and the male newborns are 50% ill, so

the other siblings of the patient who are female in

phenotype should be investigated by the means of this

syndrome.  Also, couples who have a history of child

birth with CAIS of their own or in their family, should

take genetic consultation.
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family is shown in Table II.

Bilateral gonadectomy was planned in the three sisters

diagnosed with CAIS. Testicular tissue was detected

in the right inguinal region of the 41-year old sister

along with serous papillary cystadenoma in the left

one. The other two sisters refused to have surgery.

Table II: The Family Pedigree.

DISCUSSION

Androgen Insensitivity Syndrome is inherited X-linked

recessively, and every one of three phenotypically

female sisters or every one of six daughters of normal

sisters of the affected individual has a risk of carrying

an XY phenotype. Therefore a family screening of the

affected individual should be performed. De novo

mutations are probably responsible in individuals with

no family history, and this kind of mutation rate is

more than 30% in patients with CAIS(7).

The androgen receptors are expressed in the 8th

pregnancy week in the male embryo, and the testicles

start to produce testosterone in the 9th week. Testosterone

production peaks between 11th and 18th week, and this

causes the mesonephric canals to differentiate into

epididymis, vas deferens and seminal vesicules. In CAIS,

a resistance to androgens develops as a result of a defect

in androgen receptor, and these structures needing

androgens for embryological evolvement cannot be

developed. In the meantime, antimullerian hormone

(AMH) is secreted from the testicles and the development

of paramesonephric canal is inhibited. For this reason

the tubes, uterus and 2/3 upper part of vagina, which

originates from paramesonephric canal,  are also not

developed(8).

Development of the male external genital system

depends on the stimulation of a more potent androgen

called dihydrotestosterone, and this hormone is essential

for the urogenital sinus to differentiate into male

phenotype. In CAIS, the urogenital sinus is

differentiated into female phenotype as a result of the

defect in androgen receptors. But as there is no

differentiation of mullerian structures, the upper part

of vagina is not developed. For this reason, even the

external genitalia are in female phenotype, the vagina

is short and blunt(8). On the other hand, although the

testicles may be found in the abdominal region, with

the effect of AMH they are usually located in the

inguinal canal or labia majus. The histology resembles

of undescended testis; there are normal or  increased

number of Leydig cells without spermatogenesis.

Immature seminiferous tubules surrended by immature

germ cells and sertoli cells are observed.

Axillary and pubic hairs are not seen in CAIS because

of androgen insensitivity, but breast development

occurs due to the effect of unfulfilled estrogen occuring

as a result of peripheric aromatization of androgens.

These patients are taller and heavier than normal

women, but they have female phenotype and sexual

characteristics as general body habitus(8).

Serum testosterone concentrations are normal or mildly

elevated in puberty in individuals with CAIS, but

because there is no negative feedback effect of the

androgens to the  hypothalamo-hypophyseal portal

system, the frequency and pulsatility of LH secretion

increase. Despite that, FSH and inhibin levels are

usually normal. On the other hand, estrogen production

due to peripheric aromatization of androgens is 70%

higher than normal men(9).
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SUMMARY

Complete androgen insensitivity syndrome (CAIS) (testicular feminization) is the most common cause of male

pseudohermaphroditism. The underlying main pathology is an end organ resistance to androgen stimulation, and

as a result, this impairs the differentiation of the body structures and systems which this hormone affects. Inheritance

of this disorder is by means of an X-linked recessive gene that is responsible for the intracellular androgen receptors.

CAIS may be observed in several members of a family. For this reason, the family members of the affected individual

should be screened. In this article we present a case of three sisters diagnosed with CAIS after investigating the

pedigree of one of them owing to an inguinal mass and diagnosing with CAIS.
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KOMPLET ANDROJEN DUYARSIZLIK SENDROMLU ÜÇ KIZ KARDEfi

ÖZET

Komplet androjen duyars›zl›k sendromu  (testiküler feminizasyon) erkek psödohermafroditizmin en s›k nedenini

oluflturur. Altta yatan temel patoloji androjen stimülasyonuna karfl› end organ duyars›zl›¤›d›r ve bunun sonucunda

androjenlerin etki etti¤i vücut yap›lar› ve sistemlerde farkl›laflmay› etkileyen bir hastal›kt›r. Kal›t›m flekli hücre içi

androjen reseptörlerinden sorumlu olan X'e ba¤l› resesif bir gen ile iliflkilidir. Hastal›k ayn› ailenin birkaç ferdinde

de görülebilir. Bu nedenle etkilenen bireylerin aile taramas› yap›lmas› gerekmektedir. Makalemizde inguinal bölgede

kitle nedeni ile araflt›r›lan ve komplet androjen duyars›zl›k sendromu tan›s› alan hastan›n aile öyküsünün araflt›r›lmas›

ile ortaya ç›kart›lan komplet androjen duyars›zl›k sendromlu üç k›z kardefl olgusunu sunduk.

Anahtar kelimeler: androjen duyars›zl›k sendromu, erkek psödohermafroditizm, testiküler feminizasyon sendromu
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INTRODUCTION

Complete Androgen Insensitivity Syndrome (CAIS)

was first described as 'Testicular Feminization' by

Morris in 1953. It develops as a result of various

mutations that inactivate the androgen receptor gene
(1). The exact prevalance is not known although it is

estimated to be seen in approximately 1/20.000-

1/90.000 individuals with 46 XY karyotype(2).

Androgen receptor gene is located in the Xq11-12

region of chromosome X, and androgen insensitivity

syndrome (AIS) is inherited X-linked recessively. As

a result of a resistance to androgenic activity, the body

parts and systems affected by androgens are impaired.

The clinical case varies according to the level of

androgen resistance, characteristics of the individuals

range from an infertile male to a proper female

phenotype. AIS is classified in three different forms

according to these characteristics as mild, partial and

complete(3).

Most patients with CAIS have normal breast

development in puberty but also have primary

amenorrhea, a short and blind vagina, absence of pubic

and axillary hairs along with absence of cervix and

uterus. These patients with a 46, XY caryotype have

serum testosterone levels similar to normal males. The

testicles are generally located in the inguinal canal but

may also be intraabdominal so the exact location must

be identified by ultrasonography (USG) or magnetic

resonance imaging (MRI)(4).

Androgen Insensitivity Syndrome is inherited X-linked

recessively, and every one of three phenotypically

female sisters or every one of six daughters of normal

sisters of the affected individual has a risk of carrying

an XY phenotype. Therefore a family screening of the

affected individual should be performed. There are

reports of siblings with CAIS in the literature but there

are limited cases with three sisters(5,6). Herein we

describe three sisters with a diagnosis of CAIS.

CASE

A 41-year old married woman applied to our clinic

with a mass in the left inguinal region. The patient told

she had never had menstruation. A 15x10 cm mobile

mass was detected in the left inguinal region along

with a 4x3 cm solid, mobile mass in the right inguinal

region in clinical examination. The external genital

organs were in female phenotype with a 6 cm blind

vagina. Her breast development was normal but there

were no axillary or pubic hairs. No uterus or ovaries

were observed by USG and MRI, but a 137x80x124

mm solid mass with septal and polipoid extensions

with a regular surface was detected in the left inguinal

region lying from the hip joint to the level of labium

majus (Picture 1). There was also a 32x28 mm solid

mass in the right inguinal region. The patient's follicular

stimulating hormone (FSH) was found to be 9.68

mIU/mL, luteinizing hormone (LH) was 15.74

mIU/mL, estradiol was 56.07 pg/mL and total

testosterone was 1.83 ng/mL.

Picture 1: The macroscopy of the gonadal mass in the inguinal

region of the first patient diagnosed.

She had three sisters who were 44, 32 and 30 years

old. The 44-year old sister had a regular menstruation,

and also gave birth to children. But the other two sisters

were learned to have no menstruation, and were married

with no children. Thereupon, these three sisters were

called for examination. The 44-year old sister's exam

was found normal but the other two sisters were seen

to have 6 cm long blind vaginas, with no axillary or

pubic hairs, but with normal breast developments.

Three cm mobile masses were palpated in inguinal

canals of both sisters. There were no uterus or ovaries

seen by USG and MRI in both.

A peripheral caryotype analysis was held with a

prediagnosis of CAIS in the patient and the two sisters.

The caryotypes were found to be 46, XY with the

method of lymphocyte tissue culturing from peripheral

blood. The eldest sister was found to be 46, XX by

using the same method (Table I). The pedigree of the
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In a pregnancy which prenatal diagnostic tests like

amniosynthesis are applied, and karyotype is found

to be 46, XY, the diagnosis of CAIS is easily made

in a female phenotypic baby following the birth.

Despite that, the patients usually apply with a mass

in groin in neonatal period or with primary amenorrhea

in adolescent period. The incidence of CAIS is 1-2%

in female phenotypic newborns with bilateral inguinal

hernia. Therefore, CAIS should be suspected in

primary amenorrheic patients presenting with

unilateral or bilateral inguinal hernia or labial mass.

Another reason for applying to doctor is a pelvic mass

owing to a gonadal tumor, particularly in the inguinal

region(10). The first patient in our report was also

diagnosed while being investigated because of an

inguinal mass.

Appropriate hormone replacement therapy, generating

a functional vagina, performing gonadectomy following

puberty for avoidance of tumor development, and

physocological support should be aimed in the treatment

of these patients. Estrogen replacement therapy should

be planned following gonadectomy. Vaginal dilatators

are efficient and should be the first choice of treatment,

and vaginal surgery is rarely needed for reconstructing

a functional vagina. Vaginoplasty may be applied in

requiring cases(11). In our cases, we did not need any

additional approach as all three sisters had vaginas

suitable for sexual intercourse.

There is a risk of malignancy in undescended testicle

tissue in CAIS and this risk increases more than 30%

in patients who do not undergo gonadectomy. As the

pubertal development progresses regularly depending

on endogeneous hormones and the risk of gonadal tumor

development is rather low (5-10%) before puberty, the

ideal time for gonadectomy is after puberty

(approximately 16-18 years of age)(12). In patients who

do not undergo gonadectomy the incidence of developing

gonadal tumors in 25 and 50 years of age is 3,6% and

33%, respectively(13). Certain number of patients do

not accept gonadectomy despite this increasing risk of

gonadal tumor development, and monitorization methods

should be used in follow-up. Our two cases with CAIS

diagnosis rejected gonadectomy and was joined the

follow-up procedure.

In conclusion, as CAIS is a maternally X-linked

recessive inheriting disorder, the female newborns are

50% a carrier, and the male newborns are 50% ill, so

the other siblings of the patient who are female in

phenotype should be investigated by the means of this

syndrome.  Also, couples who have a history of child

birth with CAIS of their own or in their family, should

take genetic consultation.
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