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Familial Pure Gonadal Dysgenesis with 46, XY Karyotype in
Three Siblings and Gonadoblastoma in the Youngest Sibling
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ABSTRACT The occurrence of gonadoblastoma in XY phenotypic females has been well documented. This condition
may rarely present in a familial form. In this present study, we present a family of 5 siblings born of non-consanguineous
parents. Three sisters (age 13, 15 and 17 years) with XY karyotype presented with complaints of primary amenorrhoea.
They had a normal female phenotype. The younger two brothers were apparently normal. All the three affected
siblings have undergone laparoscopic removal of the gonads. The histopathology of gonads in the elder sibling (II 1)
revealed ovarian stroma along with rete testes like elements. Bilateral tubes and the gonads of the younger sibling (II
2) showed fallopian tubes (both sides) and a small portion of ovarian stroma. No focus of gonadoblastoma was
identified in these two elder siblings. Histopathology of the youngest sibling (II 3) revealed presence of bilateral
gonadoblastoma.  The occurrence of gonadoblastoma in the youngest sibling of 3 affected XY siblings is unusual.

INTRODUCTION

Pure XY gonadal dysgenesis (Swyer
syndrome) is an extremely rare endocrine
disorder. This disorder was first identified in a
46, XY male, reared as female due to abnormal
testicular differentiation  (Swyer  1955). In
complete forms, affected individuals lack
testicular determination and present streak
gonads, well developed mullerian structures,
absence of wolffian structures and female external
genitalia.  Anecdotal case reports of families with
XY GD have been described (Sarafoglou  and
Ostrer   2000). The modes of transmission
described in these families include autosomal
recessive, autosomal dominant with a variable
penetrance and X linked pattern of inheritance.
Gonadoblastomas have been reported in about
30 %of patients with 46 XY GD and occurs in
both isolated and familial forms. The first study
of familial GD with gonadoblastoma was reported
in a pair of monozygotic 46 XY twins whose
follow-up was complicated by the development

of renal failure (Frasier et al. 1964). Here we report
a family of 5 where three siblings who presented
with primary amenorrhoea, had 46 XY DSD. Two
brothers were prepubertal and had a normal male
phenotype. The youngest of the three siblings
was diagnosed to have bilateral gonado-
blastoma.

MATERIALS  AND  METHODS

Clinical Profile: In a family of 5 siblings born
of non-consanguineous parents, three sisters
(age 17, 15 and 13 years) presented with com-
plaints of amenorrhoea (Fig. 1). The elder two
sisters had a normal female phenotype and were
prepubertal. The youngest female sibling had
some breast development (B2). The younger
brothers were prepubertal and had a normal male
phenotype.

Hormonal Profile: Standard RIA procedure
was used for estimating the hormonal levels.

Conventional Cytogenetic Analysis: Con-
ventional cytogenetic  analysis was done on
peripheral blood using standard techniques.
Karyotyping was done on G- banded metaphases
obtained from 72-hour cultures.

RESULTS  AND  DISCUSSION

 The clinical and hormonal profile of the three
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sisters is given in Table 1. Cytogenetic analysis
revealed 46, XY karyotypes in all the three sisters
and two brothers. Figure 2 shows the 46, XY
karyotype in the youngest affected sister.

Histopathology: All affected siblings
underwent laparoscopic removal of the gonads.
The histopathology of the left gonad in the elder

sibling revealed ovarian stroma along with rete
testes like elements. No seminiferous tubules or
primordial follicles were seen.  Bilateral tubes and
the gonads of the younger sibling (II-2) showed
fallopian tubes (both sides) and ovarian stroma.
Histopathology of gonads of the youngest
sibling (II-3) revealed bilateral gonadoblastoma.
The tumor cells were arranged in a nested pattern,
the nests being separated by abundant basement
membrane-like material. Within the nests, there
were two cell types: large cells with clear cyto-
plasm, similar to those of seminoma, surrounded
hyaline nodules, and smaller ones mimicking
immature sertoli cells interspersed in between.
There was extensive calcification. No Leydig or
lutein-like cells could be identified in the multiple
sections examined  (Fig 3).

DISCUSSION

XY gonadal dysgenesis usually occurs in

Fig. 1. This  pedigree is showing all three affected
siblings and normal siblings
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Table 1: Clinical and hormonal profile of the affected siblings

S.No Age Ht.(cms)(US/LS) Sexualmaturation LH(U/L) FSH(U/L) Karyotype USG pelvis

II 1 17 yrs 155(79/86) A1B1P1 33.3 80.7 46,XY InfantileUterus
II 2 15 yrs 156(75/81) A1B1P1 32 42 46,XY InfantileUterus
II 3 13 yrs 153(73/80) A1B1P1 24 37 46,XY InfantileUterus

Fig. 2. This figure is showing  46, XY karyotype in the youngest sibling
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sporadic form. Mutations of the transcription
factors involved in gonadal differentiation
(testicular determination) have been described.
The Y chromosome linked mutations in the SRY
protein account for about 10-15% of cases of
gonadal dysgenesis (Harley et al. 2003). Some
cases of dysgenetic gonads involve mutations
in the autosomal genes like SOX9 and WT1 and
duplication of the DAX gene on X chromosome
(Hanley et al. 2000). The presence of Y chromo-
some is associated with formation of tumor in
dysgenetic gonads. Gonadoblastomas are known
to occur with a frequency of 20-30% in pure XY
gonadal dysgenesis (Khalid et al. 1982).

   Rarely, XY gonadal dysgenesis may occur
in the familial form. Anecdotal reports of families
with gonadal dysgenesis with affected siblings
and paternal or maternal aunts have been
described ( Assumpção et al. 2002;  Berg et al.
1989; Mendonça et al. 1994; Sternberg et al. 1968).
The reported phenotype in these families with
XY gonadal dysgenesis is diverse ranging from
partial to a complete male or female phenotype.
Intrafamilial phenotypic heterogeneity has also
been described. Assumpcao et al reported a family
where SRY gene mutation was shared by father,
two siblings with a partial phenotype (Partial GD),
one affected sibling with a female phenotype
(Pure GD) and three unaffected male siblings
(Assumpção et al. 2002).  The heterogeneity of
phenotypic presentation within the same family
points towards influence of environment or some

unknown epigenetic factors that may modify the
influence of genes.

Prior to the availability of the detailed genetic
testing, careful pedigree analysis demon-strated
that this disorder could be inherited in an
autosomal recessive pattern or an X linked
pattern. Berg et al described a family where auto-
somal recessive inheritance was presumed on
the basis of 30% siblings affected by the disorder
(Berg et al. 1989). Another interesting description
of a family where affected sisters had both a XX
and a XY karyotype suggested defect outside X
and Y linkage or an autosomally transmitted
defect (Mendonça et al. 1994). History of
consanguinity or presence of other somatic
abnormalities also point towards an autosomal
linkage.  Stenberg et al described a family where
three different sibships linked by a common
maternal linkage were affected    (Sternberg et al.
1968;  Espiner et al. 1970 ). An X linked inheritance
or a sex limited autosomal dominant pattern of
inheritance was postulated as causative for
dysgenetic gonads in this family.  Inheritance of
the Y gene related transcription factors were
never considered for transmission to progeny in
familial cases of gonadal dysgenesis since
affected father would be infertile or sterile.
However, one third of the SRY related genetic
defects are paternally inherited (Hawkins 1995).
Hines et al described a family where the father
was mosaic for the SRY gene mutation and had
affected females with a XY karyotype (Hines et
al. 1997). Molecular defect in the genes regulating
sex differentiation, however, may not always
explain familial clustering of dysgenetic gonads.
Jagger et al described a family with SRY mutation
where the same mutation was shared by an XY
female with gonadal dysgenesis, her father, her
two brothers and her uncle (Jager et al. 1982).
Phenotypic heterogeneity (male-father and
females-affected children) in the background of
same genotype again points towards unexplained
epigenetic mechanisms that could influence the
in vivo expression of the genes.

In the present family, XY karyotype was shared
by the father, two phenotypically male and three
phenotypic female children. Though the present
examination of the two male children was normal,
one cannot rule out postpubertal gonadal
dysfunction in these children. A 60 % (3 of 5
affected children) rate of transmission to the
progeny points towards an autosomal dominant
mode of inheritance with a variable penetrance.

Fig. 3. This photomicrograph of the gonad showing
gonadoblastoma (hyaline nodules rimmed by
large germ cells. Smaller sertoli-like cells are
interspersed in between).
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Since, there was no other member affected in the
previous two generations, it is also possible that
father was mosaic for the genetic defect. He
possibly transmitted the normal genes to the
unaffected siblings and the defect to the affected
siblings.

The youngest sibling was diagnosed to have
a gonadoblastoma. She presented with some
development of breast tissue. The occurrence of
gonadoblastoma in the dysgentic gonads is
usually asyptomatic. Rarely, hormonal secretion
from the tumor may be the cause of medical
referral. The breast development is usually
because of estradiol secretion from the tumor
tissue (Fisher et al. 1982). The formation of
gonadoblastoma in the youngest sibling is
surprising. Anecdotal case reports of formation
of familial gonadoblastoma in XY siblings have
been reported ( Kempe et al. 2002; Mann et al.
1983). The heterogenous nature of the course of
familial gonadoblastomas has also been
described in one family (Kempe et al.  2002). In
this family, gonadoblastoma was reported in three
maternal aunts of the index case. Gonado-
blastoma was surgically removed at the age of 35
years in one aunt who was presently asymp-
tomatic at age 82 years. The other two affected
aunts died at a young age of 19 and 20 years due
to malignant tumor (Kempe et al. 2002). Another
reported family had 5 affected XY members with
gonadoblastoma, the youngest XY individual
diagnosed at age 6 months (Mann et al. 1983).

In conclusion, this was a rare familial presen-
tation of XY gonadal dysgenesis. The clinical
course was complicated by the development of
gonadoblatomas in the youngest sibling.
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