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Abstract Traditionally twins are classiWed as dizygous
or fraternal and monozygous or identical (Hall Twinning,
362, 2003 and 735…743). We report a rare case of
46,XX/46,XY twins: Twin A presented with ambiguous
genitalia and Twin B was a phenotypically normal
male. These twins demonstrate a third, previously
unreported mechanism for twinning. The twins under-
went initial investigation with 17-hydroxyprogesterone
and testosterone levels, pelvic ultrasound and diagnos-
tic laparoscopy. Cytogenetic analysis was performed
on peripheral blood cells and skin Wbroblasts. Histolog-
ical examination and Fluorescence in situ hybridization
studies on touch imprints were performed on gonadal
biopsies. DNA analysis using more than 6,000 DNA
markers was performed on skin Wbroblast samples

from the twins and on peripheral blood samples from
both parents. Twin A was determined to be a true her-
maphrodite and Twin B an apparently normal male.
Both twins had a 46,XX/46,XY chromosome comple-
ment in peripheral lymphocytes, skin Wbroblasts, and
gonadal biopsies. The proportion of XX to XY cells
varied between the twins and the tissues evaluated.
Most signiWcantly the twins shared 100% of maternal
alleles and approximately 50% of paternal alleles in
DNA analysis of skin Wbroblasts. The twins are chime-
ric and share a single genetic contribution from their
mother but have two genetic contributions from their
father thus supporting the existence of a third, previ-
ously unreported type of twinning.

Introduction

True hermaphroditism (TH) is considered a disorder
of sex development (Hughes et al. 2006) characterized
by the presence of both ovarian tissue (containing folli-
cles) and testicular tissue (with distinct seminiferous
tubules) in the same individual (Krob et al. 1994). Typ-
ically, both Mullerian and Wol Vian derivatives are
present and the genitalia are ambiguous. However, the
internal and external genitalia described in hermaphro-
dites encompass a spectrum of Wndings. TH has been
associated with various chromosomal complements
including 46,XX, 46,XY, 46,XX/46,XY, 47,XXY,
47,XYY, 45X, and 46,XX/47,XXY mosaicism (Krob
et al. 1994). Molecular genetics can help elucidate the
mechanism by which TH arises. Few cases of TH with
such studies have been reported.

The twins in this report were investigated because of
ambiguous external genitalia in one twin. They were
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spontaneously conceived and were born at term
following an uncomplicated pregnancy. Prenatal ultra-
sound was reported to show a dimaniotic twin preg-
nancy. Chorionicity was not reported. The still images
were reviewed retrospectively but the views were
insuY cient to determine chorionicity. No amniocente-
sis or placental pathology was undertaken. At birth,
Twin A had ambiguous external genitalia with an
enlarged clitoris and separate urethral and vaginal
openings without labial fusion (Fig. 1a, b). Female gen-
der was assigned. At 3 weeks of age, a 1 cm mass was
found in the left inguinal region of Twin A. Twin B had
normal male external genitalia.

Methods

Both twins underwent evaluation by a multidisciplinary
team including a geneticist, pediatric urologist and
pediatric endocrinologist. Serum 17-hydroxyprogester-
one and testosterone levels were drawn. Chromosomal
evaluation was performed on G-banded metaphase
cells from stimulated peripheral lymphocytes and cul-
tured skin Wbroblasts. Diagnostic laparoscopy and
gonadal biopsies were performed. Histological examina-
tion was performed on biopsies from both gonads. Fluo-
rescence in situ hybridization (FISH) studies of touch
imprints from each gonadal biopsy were performed

Fig. 1 Appearance of the 
external genitalia of Twin A at 
4 months of age showing a 
enlarged clitoris and mildly 
hyperpigmented and rugated 
skin along the labial folds. b 
Separate urethral and vaginal 
oriWces were visible. c Micro-
scopic anatomy of the left 
ovotestis from Twin A shown 
at high magniWcation, with 
both ovarian (arrow) and tes-
ticular elements (arrowheads) 
present in the same Weld. d At 
low magniWcation, ovarian 
foci contain oocytes (arrow) 
in primary and tertiary ( tf) fol-
licles. e Testicular diVerentia-
tion includes seminiferous 
tubules comprised of Sertoli 
cells and spermatogonia 
(arrow)
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