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Abstract

Disorders of sex development (DSD) are caused by defects in the complex sexual differentiation cascade,
resulting in discordance among an individual's genetic, gonadal, and genital sexes. It affects one in 4,500
live births. A wide spectrum of genital phenotypes can be found depending on the underlying pathogenic
mechanism and the developmental stage that is affected. We herein report a newborn with female external
genitalia but palpable gonads at labia majora with normal testicular function and structure, which is typical
of complete androgen insensitivity syndrome (CAIS). The genetic study revealed 45,X/46,XY mosaicism and
¢.2081A>C missense androgen receptor gene mutation, indicating the likelihood of co-existing CAIS. This
case demonstrated the importance of correlating genital phenotype and the underlying pathogenic
mechanism, to provide appropriate management of DSD. Important considerations on managing the gonads
about the risks of gonadal malignancies are also discussed.

Categories: Endocrinology/Diabetes/Metabolism, Pediatrics
Keywords: gonadal malignancy, turner mosaicism, gonadal dysgenesis, complete androgen insensitivity syndrome,
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Introduction

Genetic sex is primarily determined by the sex chromosomes of an individual at fertilization. However,
sexual differentiation involves a complex cascade of events during embryonic development where the
sexually indifferent gonads develop into male or female sexual characteristics with corresponding internal
and external genitalia [1]. At the stage of sexual determination, the primordial gonads develop into testes in
the presence of the SRY gene on the Y chromosome or develop into ovaries in the absence of the

gene. Subsequently, the internal and external genitalia develop into male morphologies in the presence of
testicular hormones and into female morphologies otherwise. Disorders in any of these events in the sexual
differentiation cascade can cause discordance of the genetic, gonadal, and genital sexes of an individual,
collectively described as disorders of sex development (DSD) [1].

DSD affects approximately one in 4,500 live births [2]. A wide spectrum of genital phenotypes and clinical
presentation can be found as a result, depending on the underlying pathogenic mechanism and the stage of
development affected.

We herein report a baby affected by 45,X/46,XY mosaicism as well as an androgen receptor (AR) gene
mutation, who presented with complete androgen insensitivity syndrome (CAIS). We demonstrate the
importance of correlating genital phenotype and the underlying pathogenic mechanism, to provide
appropriate management of DSD.

Case Presentation

Baby Y was born at 39 weeks of gestation by normal spontaneous vaginal delivery, with a birth weight of
3.52 kg. A noninvasive prenatal test of baby Y (SafeT21) was arranged in the first trimester to screen for
trisomies, and it showed 46,XY karyotype. However, subsequent serial antenatal ultrasonography
demonstrated undervirilization of the external genitalia. As a result, amniocentesis was performed at 21
weeks of gestation and similarly demonstrated 46,XY karyotype.

Postnatal examination of the external genitalia revealed unfused labioscrotal folds with normal
pigmentation and absence of rugae. Gonads were identified at the upper labial folds without a palpable
phallus. Urethral meatus was found at the perineum, with a separate vaginal opening, and the patient's anus
was identified at the normal anatomical position. Overall, the external genitalia were typical of a female
phenotype (Figure 7). The External Genitalia Score (EGS) was 3 [3], as the scores of labioscrotal fusion,
genital tubercle length, and urethral opening position were zero, while the score of gonad was 1.5 on each
side (Table 7). Given the palpable gonads of normal infantile size associated with undervirilized external
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genitalia, the working diagnosis was 46,XY DSD.

FIGURE 1: External genitalia of baby Y.

This figure demonstrated unfused labioscrotal folds, impalpable phallus, urethral meatus at the perineum, and
separate urogenital openings. This figure shows female external genitalia without any sexual ambiguity. The
labioscrotal folds were full-looking, with normal infantile-sized gonads.
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Score Labioscrotal fusion GT length (mm) Urethral opening Left gonad Right gonad

3.0 Fused >31 Top of GT

2.5 26-30 Coronal glandular

2.0 Along GT

1.5 Posterior fusion 21-25 At base of GT Labioscrotal Labioscrotal

1.0 10-20 Labioscrotal Inguinal labioscrotal Inguinal labioscrotal
0.5 Inguinal Inguinal

0.0 Unfused <10 Perineal Impalpable Impalpable

TABLE 1: External genitalia score.

Source: [3].

GT, genital tubercle

Age (days of life)

Further investigations were carried out to ascertain the diagnosis (Tables 2-3). First, to evaluate the
hypothalamic-pituitary-gonadal axis, the luteinizing hormone (LH) level, the follicle-stimulating hormone
(FSH) level, and estradiol and testosterone levels were measured on day five of life, showing appropriate
levels for the male gender during the neonatal period. At one month of life, an LH-releasing hormone
(LHRH) stimulation test was performed. The peak LH level was 5.3 IU/L, while the peak FSH level was 3.0
IU/L, representing a good response at mini-puberty, with no evidence of hypogonadotropic hypogonadism.

Test Result Reference

LH 1.1 1U/L M: 0.2-3.8 IU/L; F: <2.4 IU/L
FSH 1.3 1UL N/A below 30 days of life
Testosterone 1.43 nmol/L M: <6.5 nmol/L; F: <0.8 nmol/L
Oestradiol 49 pmol/L N/A below 15 days of life
Cortisol 285 nmol/L 171-536 nmol/L

Sodium 137 mmol/L 133-146 mmol/L

Potassium 5.2 mmol/L 3.7-5.9 mmol/L
Androstenedione 0.7 nmol/L <2.5 nmol/L

DHEAS 7.1 umol/L 2.9-16.5 umol/L

35

Peak LH 5.3 1U/L

LHRH stimulation test

AMH

Peak FSH 3.11U/L

1,335 pmol/L M: 287-1,242 pmol/L; F: 0.5-38.58 pmol/L

TABLE 2: Biochemical profile of baby Y.

LH, luteinizing hormone; FSH, follicle-stimulating hormone; DHEAS, dehydroepiandrosterone sulfate; LHRH, luteinizing hormone releasing hormone;
AMH, anti-Mullerian hormone; F, female; M, male
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Prolonged HCG stimulation test Day 1 Day 4 Day 21
Testosterone <0.5 nmol/L 23.2 nmol/L 44.6 nmol/L
Androstenedione 1.4 nmol/L 1.4 nmol/L 2.7 nmol/L
Testosterone:androstenedione N/A 16.5 16.5

TABLE 3: Prolonged HCG stimulation test.

HCG, human chorionic gonadotropin; N/A, not available

Second, to evaluate the testicular function, anti-Mullerian hormone (AMH) was measured to assess Sertoli
cell function, while a prolonged human chorionic gonadotropin (HCG) stimulation test was performed to
assess Leydig cell function. AMH was slightly above the male infant range. Adequate rise of testosterone
demonstrated normal Leydig cell function. This result has ruled out Swyer syndrome as a cause of
discordance of phenotypic sex and karyotype.

The presence of normal electrolytes, cortisol, testosterone, and precursor levels indicated a lower likelihood
of adrenal steroidogenesis defects. At prolonged HCG stimulation test, the testosterone:androstenedione
(T:A) ratio remained high after stimulation, which excluded 17-beta hydroxysteroid dehydrogenase 3
deficiency that typically has a T:A ratio <0.8. Urine steroid profile after HCG stimulation also showed no
evidence of atypical congenital adrenal hyperplasia (CAH) leading to undervirilization of males, such as
steroidogenic acute regulatory (StAR) deficiency or P450 oxidoreductase deficiency.

At three months of age, the urine steroid profiling showed a normal ratio of 5-alpha to 5-beta reduced
steroid metabolites, ruling out the possibility of 5-alpha reductase 2 deficiency.

For imaging evaluation of internal genital organs, ultrasonography of the pelvis was performed on day six of
life and identified testes at bilateral lower inguinal canals with comparable sizes and normal parenchymal
echogenicity. The vaginal canal was present, while the uterus and ovaries could not be detected, reflecting
Mullerian regression and adequate action of AMH. Wolffian derivatives were absent. The urinary system was
normal.

To our surprise, karyotyping on 50 leukocytes revealed a mosaic pattern with one cell line of four cells
showing one X chromosome, and a second cell line of 46 cells with a normal diploid male pattern of one X
chromosome and one Y chromosome, that is, 45,X(4)/46,XY(46) mosaicism was found in this patient (Figure
2).
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FIGURE 2: Karyotype of baby Y.

This illustration depicts a karyotype at a resolution of 400-550 bands, illustrating a mosaic pattern of 45,X (4) and
46,XY (46) cells.

As the patient had bilateral testes of normal infantile size and normal testicular function, the extent of
undervirilization could not be explained by the abnormal karyotype alone. Therefore, further genetic testing
for AR mutation was performed. A hemizygous missense c.2081A>C variant was detected in the AR gene,
which was classified as a variant of unknown significance. The same hemizygous mutation was also detected
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in the mother. The nine-year-old elder sister had normal female genitalia and 46,XX karyotype. The seven-
year-old elder brother had normal male genitalia and 46,XY karyotype. AR mutation was not detected in
both siblings.

The baby was assigned to be reared as a female after a thorough multidisciplinary discussion with the family.
Prophylactic gonadectomy in early childhood was considered to clarify the nature of gonads and eliminate
the risk of future malignancy.

Discussion
Fortuitous finding of 45,X/46,XY mosaicism in a patient with CAIS

45,X/46,XY mosaicism is a chromosomal disorder of sexual differentiation, which affects approximately 1.5
in 10,000 live births [4,5]. Affected individuals exhibit a wide variety of genital phenotypes, from females
with Turner’s features, to children with ambiguous genitalia, to phenotypically normal males [6]. Most of
the larger case series did not find a correlation between the proportion of mosaicism in blood and gonadal
karyotype, nor the degree of phenotypic abnormality [5-8]. Rather, the relative proportion of the two cell
lines in gonads determines the degree of virilization [9,10]. A variety of gonads may be found in these
patients, including streak gonads, streak ovaries, dysgenetic testes, normal testes, and in some cases,
gonadoblastomas [5-11].

A testicularized gonadal phenotype with greater Sertoli cell and Leydig cell function is associated with a
virilized genital phenotype, while a less differentiated gonad is more likely associated with nonvirilized
genitalia [12]. The studies by Huang et al. [13], Telvi et al. [7], and Matsumoto et al. [6] had the consistent
observations that individuals with 45,X/46,XY karyotype and female phenotype most likely have intra-
abdominal streak gonads or streak ovaries. Those with palpable scrotal or inguinal gonads develop male
external genitalia. With unilateral or bilateral dysgenetic gonads, the individuals have variable degrees of
virilization.

In baby Y, with inguinal gonads of normal size and echogenicity, normal baseline and HCG-stimulated
testosterone level, normal AMH level, and absence of Mullerian structures on ultrasonography, her gonads
were most likely testes with normal Leydig and Sertoli cell function, although gonadal biopsy or
gonadectomy was not yet performed to elucidate the gonadal histology.

Androgen insensitivity syndrome (AIS) is an X-linked recessive genetic disorder caused by mutations in the
AR gene located in the Xq11-q12 region. Affected individuals manifest a variable degree of androgen
insensitivity and are clinically classified into complete, partial, and mild AIS [14]. CAIS affects one in 20,400
t0 99,100 chromosomal males [15,16]. A total of 1,029 mutations in the AR gene has been reported in the
Androgen Receptor Gene Mutation Database in 2012 [17].

For the genital phenotype, CAIS patients typically have normal testes found in the intra-abdominal cavity,
inner inguinal ring, or labia majora. In the absence of testosterone responsiveness at the target tissue,
Wolffian structures do not develop. Owing to the normal secretion of AMH by Sertoli cells, Mullerian
structures regress and lead to the absence of a uterus and fallopian tubes. They have female external
genitalia with blind-ending vaginas of variable length [18,19].

In baby Y, a hemizygous missense c¢.2081A>C variant was detected, which leads to the substitution of the
694th codon from glutamine to proline, in the ligand-binding domain (LBD) region of the AR protein. The
mutation has not been documented in databases, including ClinVar, the Human Gene Mutation Database,
the Single Nucleotide Polymorphism Database, the Genome Aggregation Database, as well as the Androgen
Receptor Gene Mutations Database [17]. It was, however, classified as likely pathogenic in the Varsome search
engine.

From the aforementioned discussion, baby Y had the typical clinical and biochemical features of CAIS. The
45,X/46,XY mosaicism was likely a fortuitous finding, which produced no effect on the genital phenotype at
the current infantile stage. In a study by Hornig et al. [20], in six of the 15 individuals with 45,X/46,XY
mosaicism, reduced AR mRNA expression and AR activity were found in genital skin fibroblasts compared
with 46,XY controls, which correlated with the degree of undervirilization. However, they did not detect any
mutation in the coding region of the AR gene. Concomitant finding of 45,X/46,XY mosaicism and AR
mutation, as in baby Y, is a novel finding that has not been previously reported.

It was observed that phenotypic males with 45,X/46,XY karyotypes have a strong chance of testicular
function adequate for spontaneous pubertal onset with variable needs of subsequent testosterone
replacement [21]. Although baby Y was undervirilized due to concomitant AR mutation, she is likely to
produce adequate androgens that allow spontaneous pubertal onset if the testes are preserved. Baby Y is
expected to have normal breast development, absent or very sparse pubic and axillary hair growth, and
primary amenorrhea at puberty, as a typical CAIS patient [18]. Longitudinal growth is commonly impaired in
45,X/46,XY individuals, and they may benefit from growth hormone treatment [9,21]. It was suggested that
all 45,X/46,XY children should undergo evaluation for cardiac malformations, renal abnormalities,
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autoimmune conditions, otitis media, hearing deficits, learning disability, and behavioral problems [9].

Malignancy risk and gonadal management

Management of DSD includes the assignment of sex of rearing, the decision of gonadectomy and its timing,
hormonal replacement, surveillance of tumor risk, fertility management, as well as psychosocial aspects of
gender identity and sexual health. Nowadays, patients’ autonomy and shared decision-making are
advocated, especially concerning irreversible genital surgeries. By postponing gonadectomy, patients are
allowed to make informed decisions in their management and may benefit from endogenous sex hormone
production in the progression of pubertal development. This has to be balanced against the risk of gonadal
malignancy.

The estimated prevalence of testicular germ cell tumors in patients with AIS was 5.5%, while that for CAIS
was 0.8% [22]. Various studies have shown a low risk of malignancy in prepubertal patients. In a study by
Ahmed et al. [23], prophylactic gonadectomy was performed in 81 patients with CAIS, mostly before 18
years of age, and found no malignant lesions. In another study by Hannema et al. [24], prophylactic
gonadectomy was performed in 44 patients with CAIS, revealing carcinoma in situ in two patients only, aged
17 and 53 years, respectively. The youngest reported case of malignant tumor in CAIS was aged 14 years at
diagnosis [25]. With this evidence, the current recommendation supports delaying gonadectomy until
postpubertal age to allow spontaneous completion of puberty under the effect of estradiol from peripheral
aromatization of testosterone produced by the retained testes. Patients are allowed to take part in their
medical decision-making at a more mature age too [14,18,19]. Surveillance can be done by interval
ultrasonography of inguinal or labioscrotal gonads and magnetic resonance imaging of intra-abdominal
gonads. Gonadal biopsy and immunohistochemical staining of markers, such as OCT3/4, can be helpful to
stratify the risk of malignancy and guide the decision on gonadectomy [18,19].

As for 45,X/46,XY mosaicism and its variants, gonadal tumor risk was estimated to be 15% to 40%,
significantly higher than 46,XY DSD caused by defective androgen production or action [22]. In a study of 48
patients with 45,X/46,XY karyotype by Cools et al. [26], the risk of tumors and preneoplastic lesions were
13%, 52%, and 2.2%, respectively, in the mild undervirilization, ambiguous genitalia, and female genotype
group. The author proposed that tumor risk is most pronounced in immature or poorly differentiated
gonadal tissues, and the degree of testicularization of gonads can be reflected by their phenotypes. In
contrast to their findings, other studies have reported a high malignancy risk in the 45,X/46,XY patients
with female phenotype. Matsumoto et al. reported a malignancy risk of 67% (6/9) in 45,X/46,XY individuals
with female phenotype [6]. In smaller studies by Huang et al. [13], Tam et al. [27], and Coyle et al. [10], a high
risk of malignancy in patients with female genitalia was described, with a rate of 13% (2/16), 55% (6/11), and
36% (4/11), respectively. The Consensus Statement on Management of Intersex Disorders suggested early
removal of streak gonads in male patients with mixed gonadal dysgenesis and early bilateral gonadectomy in
females with gonadal dysgenesis with Y-chromosomes. Scrotal testes in patients with gonadal dysgenesis are
also at a higher risk of malignant transformation and should be biopsied at puberty [28]. Weidler et al. and
Cools et al. suggested elective gonadectomy for those with female phenotype, a low threshold for
gonadectomy for those with ambiguous genitalia, and orchidopexy of testes to an easily palpable location,
regular surveillance by clinical examination and imaging, and gonadal biopsy to look out for premalignant
and malignant lesions for those with normal or mildly undervirilized male phenotype [26,29]. Similarly,
Wolffenbuttel et al. suggested relocation of abdominal gonads to a more superficial position and
simultaneous bilateral gonadal biopsy. Immunohistochemical staining, such as TSPY and OCT3/4, can help
to stratify the risk of malignancy and guide the decision of gonadal management [30].

The assessment of gonadal tumor risk and, consequently, the determination of gonadal management, is less
obvious in baby Y. The clinical presentation of 45,X/46,XY mosaicism is complicated by the concomitant
CAIS. Baby Y has gonads at the labial folds with normal testicular features on ultrasonography with normal
androgen and AMH production, suggesting that they have appropriate testicular differentiation with a low
risk of malignant transformation. However, this cannot be reflected by the degree of virilization of external
genitalia because of concomitant CAIS. The family was taken through a thorough discussion, and a joint
decision was made to rear the baby as a female and to consider prophylactic gonadectomy in early childhood
to clarify the nature of gonads and eliminate the risk of future malignancy. The risk of surgery under general
anesthesia, the need of lifelong hormonal replacement, and the implications on fertility were discussed with
the family.

Conclusions

We have presented a baby with typical clinical presentation of complete androgen insensitivity syndrome,
i.e. external genitalia of female phenotype but palpable gonads of good size at labia majora with normal
testicular hormonal secretion and normal structure on ultrasonography. Subsequent karyotyping revealed
45,X/46,XY mosaicism and genetic test showed a hemizygous missense mutation at androgen receptor gene
in the LBD region. This case demonstrated the importance of identifying the underlying cause of DSD to
explain the clinical phenotype. The underlying diagnosis affects the approach of management, especially the
decision on gonadectomy based on the risk of malignant transformation.

2023 Wong et al. Cureus 15(8): e43352. DOI 10.7759/cureus.43352 6 of 8


javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)

Cureus

Additional Information
Disclosures

Human subjects: Consent was obtained or waived by all participants in this study. Hospital Authority
Central Institutional Review Board issued approval PAED-2023-008. This study has been approved by the
Hospital Authority Central Institutional Review Board. Conflicts of interest: In compliance with the ICMJE
uniform disclosure form, all authors declare the following: Payment/services info: All authors have
declared that no financial support was received from any organization for the submitted work. Financial
relationships: All authors have declared that they have no financial relationships at present or within the
previous three years with any organizations that might have an interest in the submitted work. Other
relationships: All authors have declared that there are no other relationships or activities that could appear
to have influenced the submitted work.

References
1. Acién P, Acién M: Disorders of sex development: classification, review, and impact on fertility . J Clin Med.
2020, 9:10.3390/jcm9113555
2. Hughes IA, Nihoul-Fékété C, Thomas B, Cohen-Kettenis PT: Consequences of the ESPE/LWPES guidelines
for diagnosis and treatment of disorders of sex development. Best Pract Res Clin Endocrinol Metab. 2007,
21:351-65. 10.1016/j.beem.2007.06.003
3. vander Straaten S, Springer A, Zecic A, et al.: The External Genitalia Score (EGS): a European Multicenter
Validation Study. J Clin Endocrinol Metab. 2020, 105: 10.1210/clinem/dgz142
4. Hamerton JL, Canning N, Ray M, Smith S: A cytogenetic survey of 14,069 newborn infants. I. Incidence of
chromosome abnormalities. Clin Genet. 1975, 8:223-43. 10.1111/j.1399-0004.1975.tb01498.x
5. Chang H]J, Clark RD, Bachman H: The phenotype of 45,X/46,XY mosaicism: an analysis of 92 prenatally
diagnosed cases. Am | Hum Genet. 1990, 46:156-67.
6. Matsumoto F, Matsuyama S, Matsui F, Yazawa K, Matsuoka K: Variation of gonadal dysgenesis and tumor
risk in patients with 45,X/46,XY mosaicism. Urology. 2020, 137:157-60. 10.1016/j.urology.2019.12.014
7. TelviL, Lebbar A, Del Pino O, Barbet JP, Chaussain JL: 45,X/46,XY mosaicism: report of 27 cases. Pediatrics.
1999, 104:304-8. 10.1542/peds.104.2.304
8. Farrugia MK, Sebire NJ, Achermann JC, Eisawi A, Duffy PG, Mushtaq I: Clinical and gonadal features and
early surgical management of 45,X/46,XY and 45,X/47,XYY chromosomal mosaicism presenting with genital
anomalies. ] Pediatr Urol. 2013, 9:139-44. 10.1016/j.jpurol.2011.12.012
9. Tosson H, Rose SR, Gartner LA: Description of children with 45,X/46,XY karyotype . Eur | Pediatr. 2012,
171:521-9. 10.1007/s00431-011-1600-9
10. Coyle D, Kutasy B, Han Suyin K, et al.: Gonadoblastoma in patients with 45,X/46,XY mosaicism: a 16-year
experience. | Pediatr Urol. 2016, 12:283.e1-7. 10.1016/j.jpurol.2016.02.009
11.  Robboy SJ, Miller T, Donahoe PK, et al.: Dysgenesis of testicular and streak gonads in the syndrome of
mixed gonadal dysgenesis: Perspective derived from a clinicopathologic analysis of twenty-one cases. Hum
Pathol. 1982, 13:700-16. 10.1016/S0046-8177(82)80292-X
12.  Cools M, Kohler B: Disorders of Sex Development . Brook’s Clinical Pediatric Endocrinology, 7th ed. Dattani
MT, Brook CGD (ed): Wiley, 2020. 112. 10.1002/9781119152712
13.  Huang YC, Lee CT, Wu MZ, et al.: The spectrum of 45,X/46,XY mosaicism in Taiwanese children: the
experience of a single center. ] Formos Med Assoc. 2019, 118:450-6. 10.1016/j.jfma.2018.07.00
14. Hughes IA, Deeb A: Androgen resistance. Best Pract Res Clin Endocrinol Metab. 2006, 20:577-98.
10.1016/j.beem.2006.11.003
15. Bangsbell S, Qvist I, Lebech PE, Lewinsky M: Testicular feminization syndrome and associated gonadal
tumors in Denmark. Acta Obstet Gynecol Scand. 1992, 71:63-6. 10.3109/00016349209007950
16. Boehmer ALM, Briiggenwirth H, van Assendelft C, et al.: Genotype versus phenotype in families with
androgen insensitivity syndrome. J Clin Endocrinol Metab. 2001, 86:4151-60. 10.1210/jcem.86.9.7825
17.  Gottlieb B, Beitel LK, Nadarajah A, Paliouras M, Trifiro M: The androgen receptor gene mutations database:
2012 update. Hum Mutat. 2012, 33:887-94. 10.1002/humu.22046
18.  Lanciotti L, Cofini M, Leonardi A, Bertozzi M, Penta L, Esposito S: Different clinical presentations and
management in complete androgen insensitivity syndrome (CAIS). Int ] Environ Res Public Health. 2019,
16:10.3390/ijerph16071268
19. Patel V, Casey RK, Gomez-Lobo V: Timing of gonadectomy in patients with complete androgen insensitivity
syndrome-current recommendations and future directions. ] Pediatr Adolesc Gynecol. 2016, 29:320-5.
10.1016/j.jpag.2015.03.011
20. Hornig NC, Demiri ], Rodens P, et al.: Reduced androgen receptor expression in genital skin fibroblasts from
patients with 45,X/46,XY mosaicism. | Clin Endocrinol Metab. 2019, 104:4630-8. 10.1210/jc.2019-00108
21. Lindhardt Johansen M, Hagen CP, Rajpert-De Meyts E, et al.: 45,X/46,XY mosaicism: phenotypic
characteristics, growth, and reproductive function--a retrospective longitudinal study. ] Clin Endocrinol
Metab. 2012, 97:E1540-9. 10.1210/jc.2012-1388
22.  Cools M, Drop SL, Wolffenbuttel KP, Oosterhuis JW, Looijenga LH: Germ cell tumors in the intersex gonad:
old paths, new directions, moving frontiers. Endocr Rev. 2006, 27:468-84. 10.1210/er.2006-0005
23.  Ahmed SF, Cheng A, Dovey L, et al.: Phenotypic features, androgen receptor binding, and mutational
analysis in 278 clinical cases reported as androgen insensitivity syndrome. J Clin Endocrinol Metab. 2000,
85:658-65. 10.1210/jcem.85.2.6337
24. Hannema SE, Scott IS, Rajpert-De Meyts E, Skakkebaek NE, Coleman N, Hughes IA: Testicular development
in the complete androgen insensitivity syndrome. ] Pathol. 2006, 208:518-27. 10.1002/path.1890
25.  Glenn Hurt W, Bodurtha JN, McCall JB, Ali MM: Seminoma in pubertal patient with androgen insensitivity
syndrome. Am ] Obstet Gynecol. 1989, 161:530-1. 10.1016/0002-9378(89)90350-5
26.  Cools M, Pleskacova ], Stoop H, et al.: Gonadal pathology and tumor risk in relation to clinical

2023 Wong et al. Cureus 15(8): €43352. DOI 10.7759/cureus.43352

70f8


https://dx.doi.org/10.3390/jcm9113555
https://dx.doi.org/10.3390/jcm9113555
https://dx.doi.org/10.1016/j.beem.2007.06.003
https://dx.doi.org/10.1016/j.beem.2007.06.003
https://dx.doi.org/10.1210/clinem/dgz142
https://dx.doi.org/10.1210/clinem/dgz142
https://dx.doi.org/10.1111/j.1399-0004.1975.tb01498.x
https://dx.doi.org/10.1111/j.1399-0004.1975.tb01498.x
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1683543/
https://dx.doi.org/10.1016/j.urology.2019.12.014
https://dx.doi.org/10.1016/j.urology.2019.12.014
https://dx.doi.org/10.1542/peds.104.2.304
https://dx.doi.org/10.1542/peds.104.2.304
https://dx.doi.org/10.1016/j.jpurol.2011.12.012
https://dx.doi.org/10.1016/j.jpurol.2011.12.012
https://dx.doi.org/10.1007/s00431-011-1600-9
https://dx.doi.org/10.1007/s00431-011-1600-9
https://dx.doi.org/10.1016/j.jpurol.2016.02.009
https://dx.doi.org/10.1016/j.jpurol.2016.02.009
https://dx.doi.org/10.1016/S0046-8177(82)80292-X
https://dx.doi.org/10.1016/S0046-8177(82)80292-X
https://dx.doi.org/10.1002/9781119152712
https://dx.doi.org/10.1002/9781119152712
https://dx.doi.org/10.1016/j.jfma.2018.07.00
https://dx.doi.org/10.1016/j.jfma.2018.07.00
https://dx.doi.org/10.1016/j.beem.2006.11.003
https://dx.doi.org/10.1016/j.beem.2006.11.003
https://dx.doi.org/10.3109/00016349209007950
https://dx.doi.org/10.3109/00016349209007950
https://dx.doi.org/10.1210/jcem.86.9.7825
https://dx.doi.org/10.1210/jcem.86.9.7825
https://dx.doi.org/10.1002/humu.22046
https://dx.doi.org/10.1002/humu.22046
https://dx.doi.org/10.3390/ijerph16071268
https://dx.doi.org/10.3390/ijerph16071268
https://dx.doi.org/10.1016/j.jpag.2015.03.011
https://dx.doi.org/10.1016/j.jpag.2015.03.011
https://dx.doi.org/10.1210/jc.2019-00108
https://dx.doi.org/10.1210/jc.2019-00108
https://dx.doi.org/10.1210/jc.2012-1388
https://dx.doi.org/10.1210/jc.2012-1388
https://dx.doi.org/10.1210/er.2006-0005
https://dx.doi.org/10.1210/er.2006-0005
https://dx.doi.org/10.1210/jcem.85.2.6337
https://dx.doi.org/10.1210/jcem.85.2.6337
https://dx.doi.org/10.1002/path.1890
https://dx.doi.org/10.1002/path.1890
https://dx.doi.org/10.1016/0002-9378(89)90350-5
https://dx.doi.org/10.1016/0002-9378(89)90350-5
https://dx.doi.org/10.1210/jc.2011-0232

Cureus

27.

28.

29.

30.

characteristics in patients with 45,X/46,XY mosaicism. ] Clin Endocrinol Metab. 2011, 96:E1171-80.
10.1210/jc.2011-0232

Tam YH, Wong YS, Pang KK, et al.: Tumor risk of children with 45,X/46,XY gonadal dysgenesis in relation to
their clinical presentations: further insights into the gonadal management. | Pediatr Surg. 2016, 51:1462-6.
10.1016/j.jpedsurg.2016.03.006

Lee PA, Houk CP, Ahmed SF, Hughes IA: Consensus statement on management of intersex disorders.
International Consensus Conference on Intersex. Pediatrics. 2006, 118:€488-500. 10.1542/peds.2006-0738
Weidler EM, Pearson M, van Leeuwen K, Garvey E: Clinical management in mixed gonadal dysgenesis with
chromosomal mosaicism: Considerations in newborns and adolescents. Semin Pediatr Surg. 2019,
28:150841. 10.1016/j.sempedsurg.2019.150841

Wolffenbuttel KP, Hersmus R, Stoop H, Biermann K, Hoebeke P, Cools M, Looijenga LH: Gonadal dysgenesis
in disorders of sex development: diagnosis and surgical management. ] Pediatr Urol. 2016, 12:411-6.
10.1016/j.jpurol.2016.08.015

2023 Wong et al. Cureus 15(8): €43352. DOI 10.7759/cureus.43352

8of8


https://dx.doi.org/10.1210/jc.2011-0232
https://dx.doi.org/10.1016/j.jpedsurg.2016.03.006
https://dx.doi.org/10.1016/j.jpedsurg.2016.03.006
https://dx.doi.org/10.1542/peds.2006-0738
https://dx.doi.org/10.1542/peds.2006-0738
https://dx.doi.org/10.1016/j.sempedsurg.2019.150841
https://dx.doi.org/10.1016/j.sempedsurg.2019.150841
https://dx.doi.org/10.1016/j.jpurol.2016.08.015
https://dx.doi.org/10.1016/j.jpurol.2016.08.015

	A Baby With Complete Androgen Insensitivity Syndrome and the Fortuitous Discovery of 45,X/46,XY Mosaicism
	Abstract
	Introduction
	Case Presentation
	FIGURE 1: External genitalia of baby Y.
	TABLE 1: External genitalia score.
	TABLE 2: Biochemical profile of baby Y.
	TABLE 3: Prolonged HCG stimulation test.
	FIGURE 2: Karyotype of baby Y.

	Discussion
	Fortuitous finding of 45,X/46,XY mosaicism in a patient with CAIS
	Malignancy risk and gonadal management

	Conclusions
	Additional Information
	Disclosures

	References


