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avtorTa sayuradRebod!

redaqciaSi statiis warmodgenisas saWiroa davicvaT Semdegi wesebi:

 1. statia unda warmoadginoT 2 calad,  rusul an inglisur enebze, dabeWdili 
standartuli furclis 1 gverdze,  3 sm siganis marcxena velisa da striqonebs 
Soris 1,5 intervalis dacviT. gamoyenebuli kompiuteruli Srifti rusul da ing-
lisurenovan teqstebSi - Times New Roman (Кириллица), xolo qarTulenovan teqstSi 
saWiroa gamoviyenoT AcadNusx. Sriftis zoma – 12. statias Tan unda axldes CD 
statiiT. 
 2. statiis moculoba ar unda Seadgendes 10 gverdze naklebs da 20 gverdze mets 
literaturis siis da reziumeebis (inglisur, rusul da qarTul enebze) CaTvliT.
 3. statiaSi saWiroa gaSuqdes: sakiTxis aqtualoba; kvlevis mizani; sakvlevi 
masala da gamoyenebuli meTodebi; miRebuli Sedegebi da maTi gansja. eqsperimen-
tuli xasiaTis statiebis warmodgenisas avtorebma unda miuTiTon saeqsperimento 
cxovelebis saxeoba da raodenoba; gautkivarebisa da daZinebis meTodebi (mwvave 
cdebis pirobebSi).
 4. statias Tan unda axldes reziume inglisur, rusul da qarTul enebze 
aranakleb naxevari gverdis moculobisa (saTauris, avtorebis, dawesebulebis 
miTiTebiT da unda Seicavdes Semdeg ganyofilebebs: mizani, masala da meTodebi, 
Sedegebi da daskvnebi; teqstualuri nawili ar unda iyos 15 striqonze naklebi) 
da sakvanZo sityvebis CamonaTvali (key words).
 5. cxrilebi saWiroa warmoadginoT nabeWdi saxiT. yvela cifruli, Sema-
jamebeli da procentuli monacemebi unda Seesabamebodes teqstSi moyvanils. 
 6. fotosuraTebi unda iyos kontrastuli; suraTebi, naxazebi, diagramebi 
- dasaTaurebuli, danomrili da saTanado adgilas Casmuli. rentgenogramebis 
fotoaslebi warmoadgineT pozitiuri gamosaxulebiT tiff formatSi. mikrofoto-
suraTebis warwerebSi saWiroa miuTiToT okularis an obieqtivis saSualebiT 
gadidebis xarisxi, anaTalebis SeRebvis an impregnaciis meTodi da aRniSnoT su-
raTis zeda da qveda nawilebi.
 7. samamulo avtorebis gvarebi statiaSi aRiniSneba inicialebis TandarTviT, 
ucxourisa – ucxouri transkripciiT.
 8. statias Tan unda axldes avtoris mier gamoyenebuli samamulo da ucxo-
uri Sromebis bibliografiuli sia (bolo 5-8 wlis siRrmiT). anbanuri wyobiT 
warmodgenil bibliografiul siaSi miuTiTeT jer samamulo, Semdeg ucxoeli 
avtorebi (gvari, inicialebi, statiis saTauri, Jurnalis dasaxeleba, gamocemis 
adgili, weli, Jurnalis #, pirveli da bolo gverdebi). monografiis SemTxvevaSi 
miuTiTeT gamocemis weli, adgili da gverdebis saerTo raodenoba. teqstSi 
kvadratul fCxilebSi unda miuTiToT avtoris Sesabamisi N literaturis siis 
mixedviT. mizanSewonilia, rom citirebuli wyaroebis umetesi nawili iyos 5-6 
wlis siRrmis.
 9. statias Tan unda axldes: a) dawesebulebis an samecniero xelmZRvane-
lis wardgineba, damowmebuli xelmoweriTa da beWdiT; b) dargis specialistis 
damowmebuli recenzia, romelSic miTiTebuli iqneba sakiTxis aqtualoba, masalis 
sakmaoba, meTodis sandooba, Sedegebis samecniero-praqtikuli mniSvneloba.
 10. statiis bolos saWiroa yvela avtoris xelmowera, romelTa raodenoba 
ar unda aRematebodes 5-s.
 11. redaqcia itovebs uflebas Seasworos statia. teqstze muSaoba da Se-
jereba xdeba saavtoro originalis mixedviT.
 12. dauSvebelia redaqciaSi iseTi statiis wardgena, romelic dasabeWdad 
wardgenili iyo sxva redaqciaSi an gamoqveynebuli iyo sxva gamocemebSi.

aRniSnuli wesebis darRvevis SemTxvevaSi statiebi ar ganixileba.
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statiaSi aRwerilia aRniSnuli virusis 
gavrcelebis Taviseburebebi, organizmSi SeWris 
gzebi, daavadebis SesaZlo paTogenezi da sim-
ptomuri mkurnalobis bioqimiuri aspeqtebi. 
ganxilulia sxvadasxva avtorTa Sexedulebebi, 

aqamde arsebuli kvlevebis Sedegebi, dasaxulia 
virusTan brZolis gzebi da parspeqtivebi, aseve, 
medikamentis moqmedebis meqanizmi da SesaZlo 
gavlena daavadebis mimdinareobasa da gamo-
savalze. 

ANDROGEN INSENSITIVITY SYNDROME, 
REVIEW OF LITERATURE BASED ON CASE REPORTS

1Markosyan R., Volevodz2 N.

1Yerevan State Medical University after M. Heratsi, Department of  Endocrinology; 
2Endocrinology Research Centre, Moscow, Russia

Congenital conditions with diverse pathophysiology are de-
scribed as Disorders of sex development (DSD). These disor-
ders can be determined at different development stages of the 
life-cycle in fetuses or newborns with atypical external genita-
lia, dysgenetic gonads and internal genitalia. In older children 
and adolescents it manifests with delayed puberty, unexpected 
virilization or gynaecomastia, infertility, or gonadal tumors and 
primary amenorrhea [1]. Based on etiology DSD is divided into 
five subclasses differentiated by numerical or structural varia-
tions in sex chromosomes, disorders in gonadal and/or adrenal 
steroidogenesis and hormone functions, variations in genes 
involved in gonadal and/or genital development (bringing to 
inactivation or activation), endogenous or exogenous maternal 
factors or  endocrine disruptors that possibly can affect genital 
development [2-5].

The purpose of this article is to describe one of the forms of 46 
XY DSD which is related to androgen peripheral actions. There are 
two disorders related to DSD with preserved testosterone produc-
tion by the testes, which are Androgen insensitivity syndrome (AIS) 
and type 5α-reductase deficiency. Although the above-mentioned 
conditions have similar clinical manifestations, they are initiated by 
different pathogenetic mechanisms. AIS has X-linked recessive in-
heritance pattern and is presented by total or partial insensitivity of 
androgen receptors to male sex hormones.

The androgen receptor (AR) is one of the nuclear receptor su-
perfamily which is responsible for mediating the physiological 
effects of androgens. Proper functioning of the AR is required 
for normal male foetal sex development and mutations in the 
gene encoding the AR may result in a variable degree of resis-
tance to androgens, leading to AIS. The type of AR mutation 
determines failure of sexual differentiation: either complete 
(CAIS) or partial (PAIS).

Individuals with CAIS have normal female external genitalia 
with absence of female internal genitalia. Before puberty masses 
in the inguinal canal subsequently identified as testes or primary 
amenorrhea and sparse to absent pubic or axillary hair at puberty 
may be detected. Breasts and female adiposity develop normal-
ly. They typically have female sexual identity and heterosexual 
orientation [6,7].

PAIS with predominantly female external genitalia manifests 
similarly to CAIS. However, these individuals have expressions 
of external genital masculinization which includes posterior 
labial fusion or clitoromegaly.

Sex of rearing. Determining the sex of rearing may be 
challenging for children with frank genital ambiguity. The 
management is defined only for individuals without genital 
ambiguity for which no management disagreements exist: 
female with CAIS [8]. Usually these infants are brought 
up as girls because of female appearance which masks the 
CAIS. These individuals usually have no expressions of 
gender dysphoria showing typical female gender develop-
ment and behavior.

Nonetheless, individuals with CAIS may be unhappy with 
their primary sex organs, even without apparent signs of gen-
der atypism [9]. Their insecurity may be caused by their body 
perception due to inconsistency between phenotypic gender 
and karyotype. In families with PAIS, phenotypic disparity 
may warrant male sex of rearing in one affected sib and fe-
male sex of rearing in another affected sib [10]. Children with 
PAIS who have predominantly male genitalia are brought up 
as males. At adolescence all individuals with PAIS develop 
gynecomastia and impaired spermatogenesis. Typically, they 
have moderate pubic hair; facial, body, and axillary hair are 
often scarce [11]. Individuals with PAIS may develop gender 
dysphoria [12]. Nearly 25% of them develop gender dyspho-
ria regardless of the sex they are brought up [13]. Research 
of outcomes of gonadectomy and vaginoplasty in females af-
fected by CAIS range from satisfaction with surgery [14,15] 
to preference for early surgery, to a lack of sexual desire and 
dyspareunia attributed to these procedures [16,17]. Among 
the factors contributing to the high dissatisfaction with treat-
ment in this subgroup are the lacks of information provided to 
the patient about their condition and its management; there-
fore they hardly can make an informed decision for them-
selves. It is unclear if improved surgical techniques have 
resulted in higher patient satisfaction, since age did not influ-
ence the satisfaction rates with surgery [18-20].

Material and methods. Four patients with Androgen in-
sensitivity syndrome were selected from the initial cohort 
of 32 DSD patients with karyotype 46XY. Selection criteria 
were absence of Mullerian ducts derivatives, as well as pre-
served testosterone biosynthesis evaluated by basal profile of 
steroids and/or after stimulation of hCG. 

Patients were assessed by experienced paediatric endocri-
nologists. This study was approved by the Local Ethics Com-
mittee.  
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Case 1. The 19-year-old girl was admitted to an endocrinolo-
gy clinic for primary amenorrhea. Clinical examination revealed 
a female phenotype: the breasts were normally developed, how-
ever, the labia was small and we notice the absent of axial and 
pubic hair. Gynecological examination puts in evidence the hy-
men, a short vagina (2.5cm) and no uterus. Gonadotropins were 
measured and found normal (FSH 2.28 IU/L (2.0-12.0 IU/L)), 
LH 17 IU/L (1.0-18.0 IU/L)), the progesterone and estradiol had 
normal levels for  woman (6.59 ng/ml (2.0-20.0 ng/ml) and 93.3 
pmol/l (36.7-146.8 pmol/l)), but the testosterone was high for 
a women (29.27 nmol/l (0.3-2.1 nmol/l)), dihydrotestosterone 
(DHT) 254 pg/ml (240 and 650 pg/ml)), anti-Müllerian hor-
mone  (AMH) was low (less than 0.01ng/ml (0.9-9.5 ng/ml)). 
The karyotype was mapped and revealed 46XY. Ultrasound 
investigation revealed intra-abdominal testes and absence of 
ovaries and uterus, hypoplastic vagina. Mutation c.1822C>T 
(p.Arg608Ter) in of AR gene was identified in the patient. Then 
a decision to remove the undescended testes was taken. The pa-
tient completely refused any intervention. After 2 years at the 
age of 21 she came and under general anesthesia the orchiec-
tomy was done. Histopathology  identified  no signs of testicular 
cancer. Estrogen substitution therapy was prescribed. 

Case 2. The 18 years old girl was referred to an endocrinol-
ogy clinic. The main complaint was  the primary amenorrhea. 
The patient presented with infantile female genitalia, absence 
of breast development, and blind end of the vagina, absence of 
axial and pubic hair. Serum concentrations of luteinizing hor-
mone (11.5 IU/L (1.0-18.0 IU/L)) and follicle-stimulating hor-
mone (11.7  IU/L (2.0-12.0 IU/L)), estradiol (9.5 ng/ml 2.0-20.0 
ng/ml)) were at the normal range, testosterone was high (18.7 
nmol/l (0.3-2.1 nmol/l) ), DHT 374 pg/ml (240 and 650 pg/
ml),  and AMH (0.01 ng/ml (0.9-9.5 ng/ml)) was lower than the 
normal range. The karyotype was 46,XY. Pelvic ultrasonogra-
phy could not find her ovary and uterus. The mutation c.1886-
1G>A(rs886041130)  of AR gene was detected in this patient. 
Gonadectomy was done at the age of 20. After surgery evidence 
of germ cell neoplasm in situ, the precursor of gonadal germ cell 
cancer was reported. 

Case 3. The patient was a 19-year-old phenotypically female 
person with 46 XY chromosomal karyotype who presented with 
a chief complaint of primary amenorrhea. History and physical 
examination findings showed the patient to be 175 cm in height, 
with normal breast development, and a lack of pubic or axillary 
hair. Serum levels of hormones were as follows: testosterone 
19.8 nmol/l (0.3-2.1 nmol/l); estradiol, 9.3 ng/ml (2.0-20.0 ng/
ml), LH 9.5  IU/L (1.0-18.0 IU/L)   and FSH 11.4  IU/L (2.0-
12.0 IU/L), DHT 189 pg/ml (240 and 650 pg/ml)  and  an un-
detectable level of AMH. The mutation of AR gene (c.393C>A 

(p.Cys131Ter)) was reported. The diagnosis of CAIS was done. 
Then patient subsequently underwent surgery and gonadectomy 
was done. Histological examination of the removed testes re-
vealed a germ cells neoplasm in situ. 

Case 4. A 8-year-old boy was referred to our clinic with 
complaints concerning the external genital organs and unde-
scended testicles. He was raised as a boy. In the examina-
tion, the micropenis with glandular hypospadias was seen. 
Ultrasonography revealed the absence of a uterus and ova-
ries in the abdomen and found testes in the inguinal canals. 
Hormone profiles were normal only low basal level of tes-
tosterone was established and the level of AMH was 8.7 ng/
ml (104.1-194.9 ng/ml). Test with hCG was done and after 
stimulation exaggerated level of testosterone was revealed.  
Karyotype was determined as 46 XY on chromosomal analy-
sis. Partial androgen insensitivity syndrome was diagnosed.  
A genetic test of AR gene shown G324S mutation. Then a 
decision to orchiopexy was taken. 

Results and discussion.  The median age of the study par-
ticipants was 16.5±5 years. The patients were allocated into two 
groups depending on extent of disorder of external genitalia. 
One group included three patients (75%) who had normal fe-
male external genitalia and were raised as girls. Their main com-
plaint was primary amenorrhea.  The second group consisted of 
one patient of pre-pubertal age [8], and the reasons for applying 
to the doctor were micropenis, glandular hypospadias and crypt-
orchidism. This patient was raised as a male. 

Depending on the patient age the patients underwent hormonal 
tests. For pre-pubertal age patient examination included basal 
and stimulated levels of T and DHT (intramuscular hCG 1500 
units on three consecutive days). A testosterone and DHT 
response were labeled as normal (absolute testosterone and 
DHT concentrations reached twice the baseline values). In 
patients who have reached puberty levels of LH, FSH, T and 
AMH were determined. All patients underwent the AR gene test. 
The summary of investigation is presented in the Table.

These mutations have already reported in the AR Mutation 
Database (at http://androgendb.mcgill.ca/AR23.pdf).   Three 
patients from the group one already underwent gonadectomy.  
The average age of gonadectomy was 19±3 years. After surgery 
evidence of germ cell neoplasm in situ, the precursor of gonad-
al germ cell cancer, was reported in 2 (67%) out of 3 patients 
whom pathology results were formally provided. One patient of 
three with PAIS (23%) had retained gonads. Three patient with 
CAIS who underwent gonadectomy had dissatisfaction due to a 
lack of sexual desire/arousal. After gonadectomy estrogen defi-
ciency have been corrected with estrogen replacement therapy.

AIS is an X-linked recessive disorder caused by mutations 

Table. The summary results of investigation
Patient 

ID
Age of pre-
sentation

Sex of 
rearing AR mutation PAIS/CAIS External Genitalia Age 

of gonadectomy

1 19 F (AR):c.1822C>T (p.
Arg608Ter) Normal female external genitalia 21

2 18 F (AR):c.1886-
1G>A(rs886041130) Normal female external genitalia 20

3 19 F (AR):c.393C>A 
(p.Cys131Ter) Normal female external genitalia 19

4 8 M (AR):G324S Micropenis, glandular hypospa-
dias and cryptorchidism -
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of the androgen receptor. The gene responsible for this disor-
der is located at the proximal long arm of the X chromosome at 
Xq11-12 [21]. According to the AR mutation database (http://
www.mcgill.ca/androgendb), there are more than 1000 different 
mutations reported so far. The syndrome was first defined by 
Morris in 1953 as testicular feminization based of the study of 
82 patients with the disorder [22]. Later this syndrome was as 
termed androgen insensitivity syndrome. The prevalence of AIS 
is estimated to be between 1 and 5 in 100,000 genetic males. 
Molecular diagnosis for these patients is often problematic con-
sidering the large heterogeneity of clinical presentations of these 
disorders. The degree of impairment of AR activity appears to 
correlate broadly with the severity of the patient’s phenotype.

Karyotyping should be considered for all female infants diag-
nosed with a bilateral inguinal hernia [22] because the latter is 
infrequent in normal female infants and associated with CAIS in 
1-2% of cases [23,24].

The comparative approach described in this study has its limi-
tations. However, it may prove usefulness of predicting pheno-
type in patient with PAIS who have management issues relating 
to sex assignment.

Though it is still common practice to perform the laparo-
scopic gonadectomy soon after puberty, in the existing litera-
ture sources the timing of gonadectomy is now becoming con-
troversial and many women prefer to postpone or decline the 
surgical procedure. Despite of the fact that gonadal germ cell 
cancer development is a rare event, gonadectomy after puberty 
is general recommendation in CAIS patients. For PAIS patients 
recommendations are more variable. Overall, the existing scien-
tific data reflect the need for evidence-based guidelines on pro-
phylactic gonadectomy in AIS patients.
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The article describes  one of the forms of 46 XY DSD which is 
related to androgen peripheral actions. There are two disorders 
related to DSD with preserved testosterone production by the 
testes, which are Androgen insensitivity syndrome (AIS) and 
type 5α-reductase deficiency. Although the above-mentioned 

conditions have similar clinical manifestations, they are initiated 
by different pathogenetic mechanisms. AIS has X-linked 
recessive inheritance pattern and is presented by total or partial 
insensitivity of androgen receptors to male sex hormones.

Keywords: androgen receptor, insensivity, genital ambiguity.
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РЕЗЮМЕ

СИНДРОМ РЕЗИСТЕНТНОСТИ К АНДРОГЕНАМ, 
ОБЗОР ЛИТЕРАТУРЫ НА ОСНОВЕ КЛИНИЧЕСКИХ СЛУЧАЕВ

1Маркосян Р.Л., 2Волеводз Н.Н.
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Одной из причин, приводящих к нарушению формиро-
вания пола у мальчиков (НФП 46XY), является наруше-
ние периферического действия андрогенов. Из 32 иссле-
дованных пациентов с НФП 46XY отобрано 4 пациента 
с нарушением периферического действия андрогенов, 
критериями которого являлось отсутствие дериватов 
мюллеровых протоков, а также наличие сохранного био-
синтеза тестостерона, оцененного по данным исследова-
ния базального профиля стероидов или/и после стиму-
ляции хорионического гонадотропина человека (ХГЧ). 
В зависимости от возраста, пациентам проводилось 

гормональное обследование, которое для детей допу-
бертатного возраста включало определение базальных и 
стимулированных на пробе с ХГЧ уровней тестостерона 
и дигидротестостерона. У пациентов, достигших поло-
вой зрелости, определялись уровни лютеинизирующего 
и фолликулостимулирующего гормонов и тестостерона. 
Всем пациентам выполнен анализ гена AR. В исследуе-
мой когорте пациентов мутации в гене AR выявлены во 
всех случаях. Из 4 пациентов с доказанным дефектом AR 
3 были первоначально зарегистрированы в женском поле, 
а 1 - в мужском поле.

reziume

androgenebis mimarT rezistentobis sindromi, 
literaturis mimoxilva da klinikuri SemTxvevebis analizi

r.markosiani, n.volevodzi

1erevnis m. heracis sax. samedicino universiteti, endokrinologiis kaTedra, somxeTi; 
2endokrinologiis erovnuli samedicino kvleviTi centri, moskovi, ruseTi

mozard vaJebSi genderuli formirebis darRve-
vis (DSD 46XY) erT-erT mizezs warmoadgens an-
drogenebis periferiuli moqmedebis darRveva. 32 
gamokvleul pacientidan DSD 46XY-Ti SerCeuli 
iyo 4  pacienti androgenebis periferiuli moq-
medebis darRveviT, rac gamowveuli iyo miuleris 
milebis ararsebobiT da testosteronis Senar-
Cunebuli biosinTeziT, romelic Sefasebuli iyo 
steroidebis bazaluri profilis gamokvleviT 
an/da adamianis qorionuli gonadotropinis (aqg) 
stimulirebis Semdeg.
pacientebs, asakis gaTvaliswinebiT, Cautarda 

hormonaluri gamokvleva, romelic pubertatul 
periodamde bavSvebSi moicavs testosteronis da 
dihidrotestosteronis bazalur da aqg-s sin-
jiT stimulirebul donis gansazRvras, xolo 
sqesobriv momwifebas miRweul pacientebSi - 
maluTeinizirebeli da folikul-mastimulirebe-
li hormonebis da testosteronis donis. yvela 
pacients Cautarda AR genis analizi. Seswavlil 
pacientTa jgufSi yvela SemTxvevaSi gamovlinda 
AR genis mutaciebi. 4  pacientidan dadasture-
buli AR defeqtiT 3 dafiqsirda qalebSi, xolo 
1 - vaJebSi.


