Premature Sexual Development in Children
Following the Use of Estrogen- or Placenta-
Containing Hair Products
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Summary: Four African-American girls aged 14 months to 93 months developed breast or pubic

hair 2 to 24 months after starting the use of estrogen or placenta-containing hair products.

Discontinuing the use of the hair products resulted in regression of the breast or pubic hair. Serum

gonadotropins and estradiol levels were variable. No other cause for early sexual development was
noted in these girls. Clin Pediatr. 1998;37:733-740

Introduction

remature adrenarche and

premature thelarche are

common observations. In a
report on sexual development
among more than 5,000 girls in
various parts of the United States,
Herman-Giddens et al! noted that
37% of 7-year-old and 51.5% of 8-
year-old African-American girls
show development of breasts or
pubic hair, while the correspond-
ing figures for the white girls were
5.5% and 16%, respectively. The
cause of racial differences in the
age of early sexual development is
unknown. Early sexual develop-

ment in infants and children has
been described following unin-
tentional ingestion?5 or inhala-
tion%7 of estrogen, after its topical
application to the breast area,8
and after intentional topical ap-
plication of estrogen-containing
products to the diaper area to
treat diaper rash®10 or to the scalp
to treat scalp conditions.!1.12 Early
development of sexual character-
istics in children in association
with the use of estrogen-contain-
ing cosmetic hair preparations
has been reported rarely.!3.14 Only
one report described the develop-
ment of sexual precocity in
African-American girls following
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the use of hair products contain-
ing placenta.l* Rogol and Bliz-
zard!5 suggest that “An extensive
investigation regarding possible es-
trogen ingestion or exposure is es-
sential” for patients with premature
thelarche. We describe four pa-
tients who showed signs of early sex-
ual maturation after using various
cosmetic hair preparations contain-
ing estrogenic or human/bovine
placental constituents.

Materials and Methods

The Atlas of Gruelich and Pyle
was used for bone age determina-
tion.!6 The hormone analysis in
the hair preparations was done by
Leberco Testing/Inc, Roselle
Park, NJ, by previously published
methods.1” The androgens in the
hair products were not analyzed
because no standard assay
method was available to measure
these. The hormone analysis of
the hair products used by the pa-
tients showed that estriol concen-
tration was 19 mg/g in a placenta-
containing hair product, 16 mg/g
in one estrogen-containing hair
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product, and 20 mg/g in another
estrogen-containing hair product.
Estradiol (0.04 mg/g) was de-
tected only in the latter estrogen-
containing hair product. In the
body, estrone is converted to es-
triol (short-acting estrogen); es-
trone and estradiol (long acting)
are interconvertible. Estriol is bio-
logically active; it binds to imma-
ture uterine tissue,18.19 affects ma-
ture vaginal tissue,20 and alters
the plasma progesterone level.2!
Dehydroepiandrosterone
(DHEA), androstenedione, and 17
hydroxypregnenolone were mea-
sured by the Endocrine Sciences Lab,
CA. All the other serum hormones
were measured in the hospital lab-
oratory by standard methods.2
For basal control values in
children, we measured serum
luteinizing hormone (LH), folli-
cle stimulating hormone (FSH),
and estradiol in the blood sample
taken in the morning from three
normal African-American girls,

aged 1-6 years, and from several
other children not suffering from
any endocrine or metabolic disor-
der or any disease likely to affect
the gonadotropin values. The
luteinizing hormone-releasing
hormone (LHRH) stimulation
test was done after IM injection of
LHRH (Factrel, Wyeth-Ayrest
Laboratories) as described previ-
ously.2® The serum LH, FSH, and
estradiol values, and LH/FSH ra-
tios,?* both basal and after LHRH
stimulation in control children
and in the patients, are given in
Table 1. In our clinical experi-
ence after LHRH stimulation,
children with precocious puberty
show a peak rise in estradiol level
of >18.36 pmol/L.

Four African-American girls
developed breasts or pubic hair
after using estrogen- or placenta-
containing hair products for vary-
ing periods and showed regres-
sion of sexual characteristics after
discontinuing the use of such

products. The anthropometric
data (Table 2), details of use of the
hair products (Table 3), and hor-
monal data of these patients
(Table 1) are presented.

All of these patients were born
by normal delivery, did not re-
quire any resuscitative measures,
and had a neonatal course that
was unremarkable. Family history
of early sexual development was
not available for these patients.
The physical and mental develop-
ment were normal in all, and vagi-
nal discharge was absent by his-
tory and on examination. None
showed thyromegaly or clitoral
enlargement. The skeletal system
was normal, and no significant
skin pigmentary changes were
noted. No organic cause for early
sexual development was found in
any of these four patients.

The thyroid function test re-
sults were normal in all patients.
Pelvic sonograms done in patients
2, 3, and 4 appeared normal.
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Patient Reports referred the patient for evalua-
tion, and advised the mother to

Patient 1 discontinue the use of the hair
Patient 1, born on July 12, product. Two months after dis-
1990, was referred at the age of 14 continuing the use of the hair
months for evaluation of prema- product the mother remarked
ture development of pubic hair. that the pubic hair had de-
The mother started using a pla- creased. Physical examination at
centa-containing hair product on the age of 16 months revealed
the baby’s scalp when the baby that the breast tissue was not palpa-
was 12 months of age. During a ble and the areola was normal.
routine visit, a pediatrician ob- Very fine hair was present in the
served the presence of pubic hair, pubic area and on the labia majora.

Congenital adrenal hyperpla-
sia due to 21 hydroxylase or 3
beta-hydroxysteroid dehydroge-
nase deficiency was considered
and serum 17-hydroxyproges-
terone and dehydroepiandros-
terone (DHEA) were measured.
These metabolite values were nor-
mal. The deficiency of either of
these enzymes as a cause of prema-
ture pubic hair development in
this patient is unlikely. In view of
the normal findings and decreas-
ing pubic hair after discontinu-
ance of the use of the hair product,
no further tests were requested.

Patient 2

Patient 2, born on April 18,
1990, was referred at the age of 22
months for evaluation of breast
enlargement. The mother began
using an estrogen-containing hair
preparation on the baby's scalp at
12 months of age. Breast enlarge-
ment was noted 6 months later
but there was no pubic or axillary
hair development. Physical exam-
ination showed both breasts were
palpable and each breast mea-
sured 6 cm by 6 cm. The areola
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and nipple were immature and no
hyperpigmentation was noted.
Axillary and pubic hairs were ab-
sent, and external genitalia were
normal. An endogenous source of
estrogen excess was ruled out by
normal serum gonadotropins and
estradiol values (Table 1), and a
normal pelvic sonogram. The
mother was advised to discon-
tinue the use of the estrogen-con-
taining preparation. Follow-up at
35 months of age (13 months af-
ter discontinuation of the use of
the hair preparation) revealed
that the breasts had decreased in
size and no other sign of sexual
development was noted.

Patient 3

Patient 3, born on September
20, 1984, was referred at the age
of 93 months for evaluation of bi-
lateral breast enlargement. Bilat-
eral breast enlargement (3 cm by
3 cm) without the presence of pu-
bic or axillary hair was first noted
at the age of 83 months during a
school physical examination. She
suffered an injury to the right
breast at the age of 92 months and
presented to the clinic 1 month
later because of painful right
breast. Bilateral breast enlarge-
ment (right breast greater than
the left) was noted. Further his-
tory revealed that the girl had
used an estrogen-containing hair
cream for 2 weeks of each month
for the last 3 years. Breast devel-
opment was noted 2 years after
initiation of the hair product use.
The girl was advised to discon-
tinue the use of the estrogen-con-
taining hair preparation, and 1
month later a decrease in the
breast size was noted. Physical ex-
amination at the age of 95 months
revealed that the right and left
areola each measured 1.5 cm in
diameter and were not hyperpig-
mented. The right breast mea-
sured 7.5 by 7.5 cm and the left

breast measured 4.5 by 4.0 cm.
Fine downy pubic hair was noted
and the external genitalia were
normal. Follow-up at the age of
101 months revealed that both
breasts had decreased in size; the
right breast had regressed to 4 by
5.5 cm and the left breast to 4 by 4
cm; the areola remained prepu-
bertal and measured 1.5 cm in di-
ameter. Fine downy pubic hair
was present on the mons pubis
and labia majora (no spread or in-
crease in length and quantity of
the hairs were noted). Her growth
velocity, which had been tracking
between the 90th and 95th per-
centile since the age of 3 years,
continued to follow the same
trend. Congenital adrenal hyper-
plasia was ruled out by a normal
result from a synthetic ACTH
(Cortrosyn) stimulation test.

Patient 4

Patient 4, born on July 20,
1985, was referred at 83 months
of age for evaluation of prema-
ture progressive development of
pubic hair. History revealed the
use of hair preparations contain-
ing placental constituents or es-
trogen since the age of 48
months. The pubic hair, noted 1
year after initiation of the use of
the hair products, continued to
spread and increase in amount.
Physical examination revealed the
presence of acne on the forehead
and pubic hair on the mons pubis
and on the labia majora. Axillary
hair was also noted. No breast tis-
sue was palpable and nipple and
areola were immature. She was
advised to stop the use of hair
products containing estrogen or
placenta. After she discontinued
the use of the hair preparations,
the pubic hair growth decreased.
She was followed up at 5-6 month
intervals until the age of 94
months. During the follow-up, the
nipple and areola remained im-

mature and breast tissue was not
palpable. About 1 cm long, sparse
pubic hair, which had not in-
creased since the previous exami-
nation, was noted on the mons
pubis but not on the labia majora.
Acanthosis nigricans was noted
on the back of the neck and axil-
lae. The importance of a bal-
anced diet, exercise, and a
healthy life style was emphasized
on each follow-up visit. She was
advised to continue to refrain
from using the hormone-contain-
ing hair preparations.

The basal values of cortisol,
17-hydroxypregnenolone, 17-hy-
droxy progesterone, and testos-
terone were within the normal
range, and synthetic ACTH (Cor-
trosyn)-stimulated responses for
cortisol and 17-hydroxypreg-
nenolone were normal. The
serum dehydroepiandrosterone-
sulfate (DHEA-S) and the an-
drostenedione levels, which were
initially raised for age but normal
for Tanner stage, were within nor-
mal limits for age and for the Tan-
ner stage when measured at a
later date. The serum ACTH
value was also normal. Congenital
adrenal hyperplasia as a cause of
premature pubic hair develop-
ment was unlikely. The serum go-
nadotropin and estradiol values
are given in Table 1. The peak
serum LH/FSH ratio of 0.086
found in this patient after the
LHRH injection was not in the
range noted in children with pre-
mature adrenarche or in those
with precocious puberty,24 al-
though the estradiol responses to
LHRH stimulation was in the
range seen in pubertal girls
(Table 1).

Discussion

Among all four patients, sec-
ondary sexual characteristics de-
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veloped following the use of a
hormone- or placenta-containing
hair product and regressed after
they stopped the use of the hair
products. No other cause for pre-
mature sexual development was
found. Taken together these ob-
servations suggest a causal role
for these hair products in prema-
ture development of sexual char-
acteristics.

The early age of onset, accel-
erated bone age, and normal
serum DHEA level argue against
the diagnosis of idiopathic prema-
ture adrenarche in patient 1.15
Similarly, accelerated linear
growth and advanced bone age,
noted in patient 2, are not fea-
tures of premature thelarche.l5
The basal and LHRH-stimulated
gonadotropin values, basal and
Cortrosyn-stimulated adrenal
hormone values, and appearance
of the pelvic sonogram were nor-
mal in patients 3 and 4. Thus ovar-
ian and adrenal pathology were
ruled out. Intracranial lesions, al-
though possible, are unlikely in
view of regression of sexual char-
acteristics. Additionally, the peak
serum LH/FSH ratio (Table 1) is
less in these patients than re-
ported in children with preco-
cious puberty.2¢ In patient 4 the
presence of acne, the absence of
further progression of pubic hair
during the 10-month follow-up,!>
and the elevated estradiol re-
sponse to LHRH stimulation
make the diagnosis of idiopathic
premature adrenarche unlikely.
Variable estrogen levels, from nor-
mal to raised, noted in our pa-
tients have been observed by oth-
ers45.8.10.13.25 and may be due to
irregular use of the product
(Table 4). However, biological ef-
fects of estrogens may persist long
after the estrogen levels return to
normal.8

During the period of follow-
up, our patients showed regression

but not complete resolution of
breasts. Varying degrees of breast
regression have been described af-
ter the withdrawal of the estrogen-
containing products.556.8.9.10,25
Gabrilove et al?5 observed that
prolonged use of an estrogen-
containing product caused fi-
brous changes in the breasts that
slowed or stopped the regression
of breasts in an adult male even
though the use of hair product
ceased. We noted a decrease in
pubic hair in our patients 1 and 4.
Cook et al? and Weber et al> ob-
served a decrease in pubic hair af-
ter exposure to estrogen ceased.

Estrogens present in various
dermatologic formulations can
be absorbed from the intact hu-
man skin.11.2628 Topical skin and
hair products containing even
small amounts of estrogen may
cause precocious puberty in in-
fants and children.!!

The phenomenon of pubic
hair development, usually an an-
drogenic effect, after exposure to
estrogen-containing hair products
observed by other authors3.4:810
and by us remains unexplained.
Two of our patients (1 and 4)
showed development of pubic hair
only and these patients had used a
placenta-containing preparation.
Placenta contains progesterone,
which has some androgenic prop-
erties and may be related to pubic
hair development.

The hair products used by our
patients were: (1) used for cos-
metic rather than for medicinal
purposes, (2) available freely over
the counter, and (3) labeled with
the words “hormone,” “placenta,”
or “estrogen.”

All of our patients were
African-American girls. Greater
use of hormone- or placenta-con-
taining hair preparations by many
African-Americans (approxi-
mately 64%) as compared with
whites (approximately 7%) has

been reported.?® The greater use
of these hair products by African-
Americans may explain the pre-
dominance of early sexual devel-
opment among African-Americans
reported here and elsewhere.14

Conclusion

A history regarding the use of
an estrogen- or placenta-contain-
ing hair preparation should be
sought in all children presenting
with early sexual development.
Our experience as well as that of
others®14 suggest that initial at-
tempts to obtain an affirmative
response regarding the use of
hormone- or placenta-containing
products may fail, and repeated
questioning and reading the la-
bels of the hair products used for
ingredients may be necessary.
Some cases of early sexual devel-
opment may be due to the use of
hormone- or placenta-containing
hair products, and a follow-up of
such patients is recommended to
observe whether sexual character-
istics have regressed after they
have stopped the use of such hair
products. Even after stopping the
use of an estrogen- or placenta-
containing preparation, the sex-
ual development may persist up
to 36 months.8
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