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One hundred nine patients presenting with ambiguous genitalia over the past 10 years (year 1995 to
2004) to Pediatric Endocrine Service of our hospital were reviewed. On the basis of clinical and
investigative evaluation like hormonal and biochemical estimations, imaging studies, karyotype
and invasive techniques like genitoscopy, laproscopy, open exploration and biopsy of gonads
when indicated, these cases could be categorised as Genetic females with virilisation or FPH
(n= 30 cases, 27.5%), Genetic malesundervirilised or MPH (n = 57 cases, 52.3%), Disorders of
gonadal differentiation (n = 11, 10.1%) Nine patients with gonadal dysgenesis and 2 with true
hermaphroditism and the syndromic form of ambiguous genitalia (n = 2, 1.8%). Congenital
adrenal hyperplasia (CAH) wasthe underlying causein all cases of FPH, the salt wasting formin
23/30and simplevirilising formin 7. Major categoriesin MPH group were Androgen insensitivity
syndromein 28% (16/57) and 5- areductase deficiency in 23%(13/57) .
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ORK up of patients with ambiguous

genitalia requires a co-ordinated
approach by pediatritian, surgeon, radiol ogist,
and a good lab set-up to arrive at a quick
diagnosis. We present here the clinical and
etiological profilein 109 patientspresenting
withgenital ambiguity seenover 10years.

Subjectsand M ethods

Records of patients with ambiguous
genitaliareferred to our pediatric endocrine
service wereanalysed.

Detailed history including age of
presentation, sex of rearing, consanguinity,
family history of similarillnesswerenoted. A
thorough clinical examination including
presenceof hyperpigmentation, hypertension,
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associated anomaliesor dysmorphic features
wererecorded. Thegenital ambiguity inclusive
of phalliclength, pal pablegonads, position of
urethral opening or presence of urogenital
sinus and labial or labioscrotal folds were
recordedtodescribethestageof virilisation(1).

Laboratory investigations included
biochemical parameters, renal profilewhen
indicated, blood sugar and hormonal studies
inclusive of gonadotropins, sex steroids
(testosteronedoneby chemiluminiscence) and
specific precursor metabolites like 17-
hydroxyprogesterone(17-OHPdoneby RIA)
in some cases. HCG stimulation test was
carriedout by giving1000unitsIM onalternate
daysfor 3dosesto study thetestosterone and
dihydrotestosterone (DHT done by RIA)
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synthetic responseof thegonad. A twofoldor
more increase in testosterone level was
considered agood responseand aT to DHT
ratio of more than 20 was considered as
suggestiveof 5al phareductasedeficiency(2).
Karyotype was also advised. Pelvic and
abdominal sonography helpedto determinethe
presence of mullerian structuresand ovaries
and occasionally tolocatethe undescended or
partially descended testis. More invasive
studies such as genitogram, laproscopy,
surgical explorationand gonadal biopsy were
donewhenindicated toidentify theinternal
structuresand ascertaingonadal morphology.

Onthebasisof clinical andinvestigative
profilesthesechildren couldbedividedinto4
etiological categoriesasshowninTablel.

Results

There was wide variation in the age of
presentation of these 109 patients from5days
to 12 yearswithamean of 27.4 + 38.4 months
(Fig. 1). 63 patients(57.8%) presented prior to
oneyear of age. History of consanguinity was
elicited in 27 cases (24.7%). 65 patients
(59.6%) were reared as males, 22 patients
(20.2%) asfemal eswhile 22 patients (20.2%)
werenot assigned sex of rearing at thetime of
presentation.

Thevariousetiol ogical groupsareshownin
Tablel. All thepatientspresenting with FPH
had congenital adrenal hyperplasia. Thirteen
werebornout of consanguinity. Thediagnosis
was based on presence of virilised external
genitalia, nonpal pable gonads, presence of
mullerian structuresonimaging and confirmed
by aelevated serum 17-OHP level (>20 ng/
mL). 23 out of 30 patients(76.7%) had thesalt
wasting form(age of presentation 0.9 =+ 1.2
months) presenting with hyponatremia and
hyperkalemiawhiletheremaining 7 (23.3%)
weresimpleviriliserspresenting over awide
range of age group (2 months to 11 years).
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There was skin hyperpigmentation in 13,
failuretothrivein 18 andvomiting/diarrheain
5 patients. Degreeof virilisationranged from
Prader’ sstage 1 (femaleexternal genitaliawith
clitoromegaly) to stage 4 (complete scrotal
fusionwithurogenital opening at thebaseor on
shaft of penis)(3). Fivepatientsout of 7simple
virilisersalready had devel opment of pubicand
axillary hair and advanced bone age while 2
patients had hypertension at the time of
presentation. Two out of thesefivepatientshad
central precociouspurberty.

MPH (n=57; 52.3%) constituted amajor
etiological group. Androgen insensitivity
syndrome with 46 XY karyotype was
diagnosedin 16 patients(28%) onthebasisof
normal/elevated basal testosterone, good
testosterone response to HCG injection and
absence of mullerian structures on imaging.
Nineof thesepatientshad elevated LH. Partial
androgen insensitivity was diagnosed in
11 patients presentingwithvarying degreesof
undervirilisation (penoscrotal/perineal hypo-
spadias, undescended testi swith hypospadias)
and in 5 children complete androgen
insensitivity was diagnosed based on
presentation of femal e phenotypeandinguinal
swelling(containing gonads). All thesepatients
had normal T/DHT ratio(< 20). Twelve
children with 5 o reductase deficiency
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Fig. 1. Ageat presentation of childrenwith ambiguous
genitalia
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TABLE |-Etiology of Ambiguous Genitalia in 109 Patients

Diagnosis n Percentage
A) Geneticfemaleswithvirilisation 30 27.5%
Femal e pseudohermaphrodite (FPH)

¢ Congenital adrenal hyperplasia(CAH) 30/30 100%

Salt wasting form 23/30 76.7%

Simplevirilising 7/30 23.3%

B) Disordersof gonadal differentiation 11 10.1%

e Truehermaphrodite 2/11 18.2%

* Gonadal dysgenesis 9/11 81.8%

D) Genetic malesundervirilised 57 52.3%

Mal e pseudohermaphrodite (MPH)

« Androgen Insensitivity Syndrome (AlS) 16/57 28%

Complete androgen insensitivity 5/57 8.7%

Partial androgen insensitivity 11/57 19.2%

¢ 5-alphareductase deficiency 13/57 22.8%

e AG* withnormal Leydigcell reserve 10/57 17.5%

« Bilateral cryptorchidism 4/57 7.1%

¢ HCG unresponsiveness 4/57 7.1%

e Persistant mullerian duct syndrome 1/57 1.8%

e Workup incomplete 9/57 15.8%

E) Syndromic 2 1.8%
¢ Aarskog syndrome 1/2
¢ Denny Drash syndrome 1/2

F) No category assigned 9 8.3%

* Peno/perineoscrotal hypospadiasiswith descended gonads

presented with penoscrotal hypospadiaswith
descended gonads while one child had
unilateral undescendedtestiswith hypospadias
alongwith46 XY karyotype. HCG stimulated
values of T/DHT ratio was uniformly high
(>20). Ten patients(17.5%) with penoscrotal/
perineal hypospadiaswith descended gonads
were foundtohavenormal Leydigcell reserve
astherewasagood risein testosterone after
HCG stimulation. DHT levels could not be
doneinthesecases. Diagnostic possibilitiesin
these patients were androgen insensitivity
syndromeor 5 o reductase deficiency. HCG
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unresponsivenesswasfoundin4 cases(7.1%).
Thesepatientshad bilateral undescendedtestes
without any mullerian structuresonimaging.
Further investigationsin them confirmed of
having intra-abdominal testesin 2 whilethe
remaining 2 had anorchia(vanishing testes
syndrome). Therewere 4 additional patients
with HCG responsiveness, no mullerian
structures and bilateral undescended testes
which were located at either inguinal or
abdominal sites. One child with MPH had
persi stent mullerian duct syndromepresenting
with unilateral inguinal hernia containing
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uterus and fallopian tubes and unilateral
cryptorchidism. In9 patientspresenting with
penoscrotal/perineal  hypospadias with
descended testesinvestigationscould not be
completed.

Among the 9 patients with gonadal
dysgenesis two patients had pure gonadal
dysgenesis. They had external ambiguity in
formof poorly formed phallus(<2cm), single
perineal opening and poorly formed scrotum.
Laproscopy revealed hypoplastic fallopian
tubesand uteruswith bilateral streak gonads
which were confirmed on biopsy. Other 7
patients were of mixed gonadal dysgenesis.
They had small phallus and single streak
gonad. Four of them had hypoplastic uterus
while 3 patients had hypoplastic vas with
unicornuateuterus. Onepatient had featuresof
Aarskog syndrome whereas other child
presenting with nephrotic syndrome had
Denny Drash syndrome. Nine patientscould
not be categorized into any group due to
incompleteinvestigations.

Discussion

Itisheartening to note that most patients
presented to us below one year (57.8%)
contrary toastudy fromNorth I ndiawhere70%
patientspresented after 5years(4). Other study
from South India showed 60% patients
presenting by 2 years(5) quitesimilartoours.

CAH isthecommonest etiol ogical factor
causi ngambiguousgenitalia(5-8) asfoundin
our case series(27.5%). Onereport(6) had as
highas72% of patientswith CAH intheir case
seriesof ambiguousgenitaliawhich ascertains
theneedtoexcludeCAH andavertasaltlosing
crisis in genetic females presenting with
virilisation(1). Over 90% of CAH have the
21-hydroxylase deficiency, with built up of
17-OHP, aby-product prior totheblock(7) as
seen in our patients. Two patients having
hypertension were suspected of having 11-3
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hydroxylase deficiency, however deoxy-
corticosteronelevel whichisaprecursor by-
product wasnot availablefor confirmation. In
our series, sixteen cases of CAH were
diagnosedinthe newbornperiod. Onestudy(4)
emphasizesthe need for early diagnosisand
proper treatment to prevent morbidity like
hirsuitism, premature pubarche and short
statureasseeninfew of our patients.

MPH is the most common group and
accountsfor morethan 50% cases of intersex
disorders(7) as seenin our study. Androgen
insensitivity syndrome and 5-a reductase
deficiency werecommon causesof MPH inour
series. Other studieshavealsoreported large
number of caseswithAlSi.e., 90% and 88%
of patients(9,10) and AlS/5-o reductase
deficiency in 46.8% patients(8). Though
increasedlevelsof LH areseeninAlS(11), as
presentin9 of our patients, itisnotauniversal
finding(12). Itisimportanttoconsider CAISin
any femalepatient withinguinal swelling(13).
Partial AIS presents with wide variety of
phenotypic conditions(14) as seen in our
patients. 5- o reductase deficiency can present
withdifferent phenotypesaccordingto severity
of masculinization defects(15). Our patients
presented with type 2 and 3 phenotypes(15).
Differentiating this group from androgen
insensitivity isimportant aspatientswith 5-o
reductase deficiency masculinizeat puberty
presumably dueto direct action of testosterone
onthephallus(16). HCG stimulationtestisan
important work up to differentiate between
normal Leydig cell reservei.e., good response
toHCG (seenin 14 of our patients) and HCG
unresponsiveness (4 patients). Patientswith
HCG responsiveness have AIS or 5-o
reductase deficiency while those with
unresponsiveness could be testosterone
bi osynthetic defects, vanishingtestes, Leydig
cell agenesis, Leydig cell hypoplasia,
abnormal Leydig cell gonadotropin receptors
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insensitivity syndrome

Key Messages

« CAH constitutes a common etiological factor causing ambiguous genitalia.
+ Females presenting with inguinal swelling must be investigated for complete androgen

« Androgen insensitivity and 5-a reductase deficiency are common causes of MPH which should
be differentiated for future prognostication.

or delayed receptor maturation. Very few
centersoffer endocrineassaystoidentify the
buildup of precursor productsin condition of
testosteronebiosynthetic defectsand receptor
studies are not available easily. Reaching
etiological diagnosis in cases of MPH is
difficult because of variability of individual
cases(9). The causes of MPH are also
numerousand heterogenous(17,18). Detailed
diagnosticwork up likegenital skinbiopsy for
androgen receptor binding assay and analysis
of 5-areductaseactivity isnot availableeasily.
Etiology may not be established as the
exhaustive diagnostic workup may not be
completed(17) asseenin9of our patients.

Disorders of gonadal differentiation
requires moreinvasiveinvestigations. Con-
firmatory diagnosis of true hemaphroditism
was by finding bilateral ovotestes on open
biopsy of thegonad. Thisistherarest variant of
intersex disorders with 46,XX as the
commonest karyotype in more than 60%
patients(2,19). Both of our patientshad 46,X X
karyotype. Gonadal dysgenesis patients
usually havekaryotype 46,XY (8 patients) or
45,X/46,XY (2,20).

Toconcludepediatricianshaveakeyrolein
relieving psychological distressof familiesand
patients by co-ordinating the diagnostic
evaluation, hel ping familiesunderstand their
child’s medical condition and maintaining
open communication betweenfamily and other
health careteam.
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