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Case Report

Effect of Excess Estrogen on Breast and External Genitalia Development in

Growth Hormone Deficiency

Susumu Hagisawa, Naoto Shimura, Osamu Arisaka”

Depurtment of Pedigirics. Dokkye Medical University School of &

ABSTRACT

Background:; The progress of sexual maturation and development
{IGF-1) deficiency is not well documented in females.

Case: We observed breast and genitalia development in ¢
developed central precocious puberty. Markedly psgmemed
enlarged Jabia minora in the external genitalia were observed
characterized by increased circulating estradiof levels and ¢
Summary and Conclusion: This case indicates that [GF-11
and maturation of external genitalia.
Key Words: Estrogen exces

fstrogen excess, Growth hormo

introduction

The progress of sexual maturation and development in
cases with growth hormone (GH) and insulin-like growth
factor-l (IGE-1) deficiency is better documented in males
than females, It has been demonstrated that congenital GH
deficiency is associated with the developrnent of a micro-
penis, which shows rbat GH has an intrauterine effect on
genital development.! Observations in fernale patients with
Laron syndrome, which is a unigue human condition with
genetically determined GH insensitivity and subsequent
IGE-I deficiency, have revealed delay of both sexual devel-
opment and maturation, but patients eventually artain full
development.” However, 1o our knowledge, there have been
no studies of cases with a similarhormonal status produced
by acquired causes.

Case

The patient'was a girtaged 1 year and 6 months who had
neurologic consequences of developmental disability
following perinatal asphyxia and who developed bilateral
darkened areola. She was born at 37 weeks of gestational
age with a birth weight of 2700 g and severe asphyxia.
Magnetic resonance imaging (MRI) revealed marked cere-
hral atrophy, but the pituitary gland and staik were visible
in mid-sagittal T1-weighted MRI

Darkened areola appeared, but with no 3;};}*“
mounds. Laboratory tests showed a circulating
level of 88 pg/mL (normal prepubertal k\m < ‘;@ pg;"mig},

‘a%*tmem of

i$ < see front matter £ 2012
SA0I016/ipag 201110005

in cases with growth hormone |

Hy and insulin-like growth factor-1

neonatal asphyxia; this girl later
an apparent breast mound. and non-
on in the patient. The hormonal condition was
nonthe eveiepmem of breasts

genitalia development

ywrmone (LH) 1.75 miU/mlL (normal prepubertal
0.18 miU/mL), and follicle-stimulating hormone
miU/mL (normal prepubertal level < 4.2
xmz;zmé‘ mdicating an enhanced hypothalamic-pituitary-
gonadal axis. Plasma total py otein and {GF-1 concentrations

{ L{normal 5.0-6.8 g/dL) and 9 ng/mL (normal for
age 35-88 ng/ml), 1 gwem;vsiy The IGF-I level was consid-
ered to be markedly depressed, since increased E2 enhances
the GH-IGF-{ axis. A diagnosis of central precocious puberty
as a consequence of hypoxic brain encephalopathy was
made, but gonadal suppression therapy was not
cominenced.

At 2 years and 2 months old, her height was 75 cm and
weight 11 kg, Images of breasts and genitalia are shown in
Figures 1 and 2. The breasts showed markedly enlarged
areola and nipples with prominent darkening, but without
formation of a breast mound. Firm breast tissue was
palpable ug wef the areola. In the external genitalia, the labia
minora was 8 mm long (the 50th percentile size at this age
showing no apparent enlargement. The hymen

B

<

o
NN
ol
-

appearad 1o be thickened. There was no vaginal discharge or
bleeding. Breast ultrasonography revealed glandular buds

(right side 9 = 17 mm, left 9 x 13 mm) associated with
poorly developed fatty stromal tissue. A pelvic ultrasound
examination visualized both ovaries with small multicystic
characteristics and a uterus with tubular formation.
The circulating estradiol level was 66 pg/ml, and 1GF-]
was 18 ng/ml. The LH and FSH responses to stimulation
with gonadotropin-releasing iormone showed a pubertal
pattern: LH from a basal level 0£2.94 miU/mL to a peak level
of 30.3 milU/mL, and FSH from a basal level of 6.5 miU/mLto
i 7 mil/mL, Growth hormone vesponded poorly to
Lagm stimulation, with a change from 0.3 to 0.8 ng/mL.
pituitary hormones including prolactin, thyroid-
ifing hormone, adrenocorticotropic hormone

and

hed by
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Figure 1. Breast development at 2 ye i 2 ronths <t
and nipples with prominent darkening, but 0o apparent i

of age usi

Pyle method, almost the same as th

were normal. Bone age was 2 years o
th“

Summary and Conclusion

An increased incidence of GH deficiency resulting from
neonatal asphyxia is well »stabhshed, cmd neonatal
encephalopathy has occasionally been fu;zﬁcj £ !
development of central precocious puberty.” Our pa ‘uem

had GH deﬁczemyoaicsu -of neonatal asphiyxia and later
developed central precocious puberty, with hﬁrmsfﬂ
conditions of increased circudating levels of £Z and

decreased levels of IGF-1. The ultrasonographic appearance
of the ovaries indicated that IGF-1 may not be essential for
gomdemopm secretion and subsequent follicular develop-
ment in the ovary, although GH replacement therapy may
“ameliorate fertility in some cases of GH deficiency.”

There is considerable evidence that GH and systemic and
locally produced IGF-I exert stimulatory synergistic or
permissive effects at each level of the hypothalamic-
pituitary-gonadal axis in the reproductive tract, external
genitalia, and mammary gland. Maturing at a normal age
and reaching full reproductive potential requires the actions
of GH and an adequate IGF-1 level in the penpi*’*"az circie
lation, in addition to increased sex steroids during puberty.”

Figure 2. External genitalia at 2 years and 2 rnonths showing
ment of the labia minora {the arvow indicates the length of th
annular thickened hymen with notches is apparent.

tumor

or primary GH insensitivity, is a useful
udying the effects of congenital IGF-1 deficiency.
?emmf mi ents with Laron syndrome have small genitalia
s;ii‘ﬂ del aywé puberty, but they eventually reach full sexual
. and normal z‘epmc’uxt:ve ability, which

in concert with sex hormones has
tim function on female sexual
on.” Estrogen stimulates growth
ession of mammary duct branching to
iz J{Zm{’ are formed, and fatty stromal
vth until constitutes about 85% of the mass of the
east. Grow .‘a lwormone {via IGF-]} and glucocorticoids are
Lz? to play permissive roles in these processes.” Pig-
i@c’ stimulated areglae and nipples are hallmarks of
ngm excess.” ‘
Estrogen receptor is also present in the labia minora,? but
in the present case, the labia minora failed to grow despite
2Xposure to excess estrogen. This finding indicates that ICF-
lisessential for dev eiapmem. of the labia minora, and it is of
note that maturation of 'fh{-‘- labia minora is reported to be
delayed in Laron wndm'ne To confrast our findings with
the natural response of the labia minora to exposure to
a hlgﬁ concentration of estrogen in a prepubertal girl with
1, we show an amage of a hugezv enlarged labia

di ﬁe‘”cm patient {Figure 2)." In the patient
935{*:;%}9&‘ in the ; rent report, the thickened hymen was

he cievatw level of circulating estradiel
}iiomf is dependent on estrogen status,’
ns that GH deficiency has no influence on

and thus it
hymenal
in the present case of a GH-deficient
1 exCess esi'r(sﬂ'en as a result of preco-
F-1is necessary for exerting
m 0gen on ;m c‘wemp“nem of breasts and
ernal genitalia.
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Case Report

Acquired Cryptorchidism in a Boy with Disorder of
Sex Development

Fumi Matsumoto', Katsuji Yamauchi', Futoshi Matsui', Kenji Shimada', and Shinobu Ida®

! Department of Urology, Osaka Medical Center and Research Institute for Maternal and Child Health,
Osaka, Japan

?Pediatric Gastroenterology and Endocrinology, Osaka Medical Center and Research Institute for Maternal
and Child Health, Osaka, Japan

Abstract. Recently, it has been reported that boys with severe hypospadias are at increased risk for
acquired cryptorchidism. The reports suggested that prenatal and postnatal androgen disruption
might be correlated with this condition. We experienced a case of ovotesticular disorder of sex
development (DSD), which was ultimately diagnosed at surgery for acquired cryptorchidism. Ascent
of the scrotal contents of the left side was detected in a 7-yr-old boy with the 46, XX karyotype, who
had a history of perineal hypospadias repair. Intraoperative findings revealed the left gonad consisted
of 2 segments, and this was histologically diagnosed as ovotestis by biopsy specimen. Resection of
the ovarian segment was performed simultaneously. Exploration of the contralateral gonad showed
the same findings. This is the first report of acquired cryptorchidism observed in a patient with DSD
presenting with ambiguous genitalia.

Key words: acquired cryptorchidism, hypospadias, disorder of sex development, ambiguous genitalia

Introduction

Acquired cryptorchidism is the ascent of a
previously fully descended testis that can no
longer be manipulated to the base of the scrotum.
Although some anatomical characteristics of
acquired cryptorchidism have been reported (1,
2), its exact pathogenesis remains unclear.
Recently, Tasian et al. (3) and Itesako et al. (4)
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reported that boys with severe hypospadias are -
at increased risk for acquired cryptorchidism.
They suggested that prenatal and postnatal
androgen disruption might be correlated with
this condition. Here, we present a case of
ovotesticular disorder of sex development (DSD),
which was ultimately diagnosed at surgery for
acquired cryptorchidism.

Case Report

Ascent of the scrotal contents of the left side
was detected in a 7-yr-old boy, who had a history
of hypospadias repair, at a regular follow-up
examination in our hospital. There was no
particular family history. He was born with
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Table 1 Results of hCG stimulation: The
maximum serum testosterone
concentration decreased with time

Age at stimulation
8 mo 3yr 9yr

Testosterone (ng/dl)* 235 53 49.8

*After stimulation with hCG at 3,000 units/m?/d
given on three consecutive days.

perineal hypospadias at a gestational age of 38
wk and weighed 2,774 g. At birth, bilateral
gonads were palpable in the scrotum, and
subsequently, presumed testes were identified
by physical findings and ultrasound. Chromosome
studies on peripheral blood lymphocytes showed
a 46,XX karyotype. Laboratory data including
the serum testosterone level were equivalent to
those of a normal male neonate. The baby was
assigned a male gender according to the clinical
diagnosis of XX male. Staged hypospadias repair
and resection of the Mullerian remnants were
performed at 1, 2 and 3 yr of age respectively.
Bilateral gonads were confirmed to be in the
scrotum at the time of each surgery. He showed
no response to human menopausal gonadotropin
stimulation at the age of 2 yr. Stimulation with
human chorionic gonadotropin (hCG) was
performed at 8 mo and 3 and 9 yr of age
respectively. The maximum serum testosterone
concentration decreased with time (Table 1).
He underwent left orchidopexy at the age of
7 yr. The left gonad passed through the inguinal
canal and was located in the superficial inguinal
pouch. The gubernaculum attached to the bottom
of the scrotum. The prosessus vaginalis was
closed. Intraoperative findings revealed that the
left gonad consisted of 2 segments associated
with epididymis-like duct structures. The smaller
segment was pale, firm and located near the head
of the epididymis (Fig. 1). Histopathological
findings of a biopsy specimen showed that the
smaller segment was an ovary and that the
larger one was a testis. Resection of the ovarian
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Fig. 1 Macroscopic appearance of ovotestis: A
smaller segment of ovarian tissue (arrow)
was pale, firm and located near the head of
the epididymis.

segment was performed simultaneously.
Exploration of the contralateral gonad showed
the same findings, and a tiny ovarian segment
was also removed. The postoperative course was
uneventful. Since 13 yr of age, he has showed a
normal development for a pubertal boy, although
the bilateral gonads were small (6 ml). His serum
testosterone level at 14 yr of age was normal

- (505.2 ng/dl), but his LH (13.8 mIU/ml) and FSH

(39.1 mIU/ml) levels were significantly high.
Discussion

In clinical practice, acquired cryptorchidism
is occasionally observed in boys with hypospadias.
Recently, Tasian et al. (3) reported that boys with
a history of severe hypospadias are at increased
risk for acquired cryptorchidism. In their study,
the incidence of acquired cryptorchidism in boys
with proximal hypospadias was 14%, while that
of the normal control was 0.3%. Itesako et al. (4)
showed that the risk for acquired cryptorchidism
increases directly with hypospadias severity.
However, it is not clear why boys with severe
hypospadias are at a high risk of developing
acquired cryptorchidism. '
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They suggested that the role of prenatal and
postnatal androgen disruption may explain the
association between hypospadias and acquired
cryptorchidism. It is well known that hypospadias
has been associated with some hormonal
impairment during gestation (5). On the other
hand, acquired cryptorchidism is likely to be
observed in boys with conditions such as small
penis (6) and Down’s syndrome (7), who are
suspected of having reduced androgen activity.

Ovotesticular DSD, defined as the presence
in the same individual of ovarian tissue
containing ovarian follicles and testicular tissue
containing seminiferous tubules, replaced the
term “true hermaphrodite” in 2006 (8). Most
children with ovotesticular DSD have presented
with ambiguous genitalia as neonates or infants.
The most common gonads found in the affected
patients have been ovotestes in Japan (9).
According to previous reports, testicular tissue
becomes dysgenetic and germ cells disappear
with age (10). In present case, the patient had
- severe hypospadias, and his response to human
chorionic gonadotropin stimulation became poor
at an older age, which indicates reduced prenatal
and postnatal androgen activity. It is also
suspected that impairment of testicular function
caused ascent of a previously fully descended
testis. However, excessive stimulation at puberty
may contribute to maintain normal testosterone
production in this case.

In conclusion, we report acquired
cryptorchidism in a boy with ovotesticular DSD.
Definite diagnosis of ovotesticular DSD was
made by gonadal biopsy at orchidopexy for
acquired cryptorchidism. This is the first report
of acquired cryptorchidism observed in a patient
with DSD presenting with ambiguous genitalia.
Boys with DSD may be at high risk of acquired
cryptorchidism. Testicular location in such cases
should be monitored regularly until puberty.
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