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ABSTRACT

Objective: Breast development, without any signs of sexual maturation, in girls younger than 8 years is almost
universally accepted as premature thelarche (PT). Prevalance and etiology are clearly unknown.

We designed a study to follow up girls who had unilateral or bilateral PT and to show regression after stopping care
products.

Material and Methods: The design of study was retrospective Children and their parents were enrolled into the study
from September 2016 to February 2017. All children had one common symptom which was unilateral or bilateral breast
development not associated with pubic or axillary hair, vaginal bleeding or other sign of sexual maturation, at the well
child visit. In these children with no organic causes, monitoring was taken after stopping of care products.

Results: Twenty-eight girls were evaluated, and mean age was 2.3 years (+0.3). Noone had a chronic disease. All
cases identified as Tanner stage-2 and continued to have early breast development on follow-up. 18 (64.2%) girls had
unilateral breast development. After stopping care products, both groups had regression in six months.

Conclusion: Currently there are no predictive tests to show the risk of breat development of early or puberty precoccus.
Children may be exposed to much more diagnostic tests because of overuse products. Physician must be aware of these
products. Families may use a minimum amount of care products for their children.
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0z
Amag: Sekiz yasindan kiguk kiz cocuklarinda cinsel olgunlasma belirtisi olmadan meme gelisimi, neredeyse evrensel
olarak prematur telars (PT) olarak kabul edilir. Prevelans ve etiyoloji acikga bilinmemektedir.

Calismamizda, unilateral veya bilateral PT olan kiz gocuklarini izlemini yapmak ve bakim drtnlerini kullanmayi
biraktiklarindaki gerilemeyi gostermeyi amacladik.

Gerec¢ ve Yontemler: Calisma retrospektif planlandi. Eyltl 2016 ile Subat 2017 tarihleri arasinda izlemde olan premattr
telars tanisi almig cocuklar ve ebeveynleri calismaya dahil edildi. Saglam ¢ocuk izleminde olan pubik veya aksiller
killanma, vajinal kanama veya diger cinsel olgunlagsma bulgusu ile iliskisi olmayan unilateral veya bilateral meme gelisimi
olan tUm c¢ocuklarin tek semptomu vardi. Organik bir neden saptanmayan bu ¢ocuklarda, bakim Urlnleri kesildikten
sonra izleme alindl.

Bulgular: Yirmisekiz kiz cocugu degerlendirildi ve ortalama yas 2.3 (x 0.3) yildi. Cocuklarin kronik hastaligi yoktu. Tim
vakalar Tanner evre 2 olarak tanimlandi ve erken meme gelisimi nedeniyle takibe alindi. 18 (%64.2) kiz gocugun unilateral
meme gelisimi vardi. Bakim UrUnleri kullanmay kestikten sonra, unilateral ve bilateral meme gelisimi olan gocuklarda 6
ay icinde gerileme oldu.
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Sonug: GUnumuzde, PT ve Puberte prekoks veya erken meme gelisimi riskini gosteren herhangi bir 6ngortcu test yoktur. Cocuklarin,
bakim Urtn kullanimi nedeniyle bir¢ok teste maruz kalabilir. Klinisyenler bu turlt Griinler yoninden dikkatli olmalidirlar. Aileler cocuklar igin

bakim UrUnlerinin kullanim miktarini asgari dizeyde tutabilirler.
Anahtar Sozciikler: Bakim UrUnleri, PrematUr telars

INTRODUCTION

Breast development, without any signs of sexual maturation,
in girls younger than 8 years is almost universally accepted
as premature thelarche (PT) (1-2). Although available data of
prevalance and etiology in different countries are still scarce
and unclear, possible mechanism can depend on transient
activation of the hypothalamo-pituitary-gonodal (HPG) axis and
increased estradiol (E,) secretion (e.g. ovarian cyts), increased
E, sensivity of breast tissue (3-4). Prevalance of early breast
development in school-aged girl is indicated by epidemiologic
evidence (5). This may be trigerred by in utero and childhood
exposure to estrogen-like compounds in the envorinment (6).
This environment includes endocrine disruptors which are
presented by pesticides, plastic, shampoo, scented products
and other care products (7).

Van winter et al.(8) found in the first year of life the incidence
of PT was the highest, falling in the second, third and fourth
years, and after fifth year increasing slightly. Although some
studies showed that some of these may progress to be puberty
precoccus (PP) at a variable rate, some studied girls who had
PT, had normal puberty (8-10). The pathophysiology of PT
is still unknown (11). In these periods girls may have normal
bone age, normal laboratory tests and pelvic USG. Therefore,
we designed a study to follow up these girls who had PT and
environmental effect, which were care products, shampoos
and scented products.

MATERIALS and METHOD

This study was carried out among the well-child visit groups
with ages of 2 and 5 years. The design of study was
retrospective. Children and their parents were enrolled into the
study from September 2016 to February 2017. All children had
one common symptom which was unilateral or bilateral breast
development not associated with pubic or axillary hair, vaginal
bleeding or other sign of sexual maturation, at the well child
visit.

After obtaining informed consent, children and their parents
were interviewed by their pediatrician. Same pediatrician
examined the children and then obtained information about
using care products, shampoos, scented products, number of
months breasfeeding. Care products involved powders, lotions,
soaps, nail polish, hair products and diaper rash creams.

Pediatrician examined the children first, then breast development
was staged according to Tanner criteria (1). This staging was
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assessed by visual inspection and palpation. Then parents
were informed about this product. Children who had chronic
disease and were with true PP at diagnosis were excluded. Al
children were term-born and their birth weight were between
2500 gr and 4000 gr. Too small and large ones for gestatiton
age were excluded. Bone age (BA) values and calculation of
the BA to chronological age (CA) ration (BA/CA ratio) were
evaluated using Greulich and Pyle Method (12). Results of
hormonal assessement including basal serum luteinizing
hormone (LH), follicle-stimulating hormone (FSH) and estrodiol
(E,) were recorded. Pelvic ultrasonography (USG) and breast
USG evaluations were done using same ultrasound machine
by the same experienced pediatric radiologist. Ovarian volume,
endometrial thickness and uterine diameter were recorded.
Mean overian volume wasaccepted to indicate prepubertal
internal female genitalia (13). They were followed up for repeated
visual inspection and palpation for breast development during
well child visit, minimum of three months after initial evaluation.
Height and weight standard deviation score were calculated for
all children with Turkish growth charts (14). The laboratory and
radiologic finding data were obtained from hospital database.
New tests were not needed for these children.

This study was approved by Baskent University Institutional
Review Board and Ethics Committee (Project no:KO 16/349).
An informed consent to participation in the study was signed by
parents at enrolment.

Data Analysis: The relationship between demographic,
medical and environment factors and PT was examined
using Fisher’s exact test for binary variables, Student’s test for
normally distributed continuous variables, and Wilcoxon rank
sum test for non-normally distributed continuous variables.
Interquartile ranges reflect 25" to 75" percentile values.

RESULTS

Twenty-eight girls were evaluated and median age was 2.3
years (2.3+0.3). None of them had a chronic disease. All
cases identified as Tanner stage 2 and continued to have early
breast development on follow-up. 18 girls had unilateral breast
development. The number of girls aged 2-5 years who were
examined in our clinic during the study period was 402. In this
age range, which PT was rare, the incidence was 6.96%.

Thelarche had started in a month of coming well chid visit. All of
them were born between 38 and 40 weeks of gestation. Birth
weight was similar in all cases (mean 3325 gr+124). Height and
weight were identifeid in 50-75 percentile. All growth velocities
were normal for age. Group didn’'t have any obese and



malnutrion. Evaluation of breast USG performed 2 of all cases
were reported immature breast tissue. Then 24 of all girls had
prepubertal pelvic USG findings. All of them had uterin volume
<2 ml or lenght < 34 mm and prepubertal, tubular-shaped
uterus. Bone age was performed for all cases and BA/CA rate
was 1.1. Their bone ages were within 1 year of chronologic
age. Unilateral and bilateral group had similar BA/CA ratio.
None of them had pathologic bone age. The differences in the
prevalance of Tanner stages and BA/CA ratio between unilateral
and bilateral groups were not statistically significant. Birth
weight, weight, height, median age, breastfeeding duration and
using a number of products were not statistically significant
between two groups. After the use of these products stopped,
mean time for regresion was 4.5+1.1 months and median value
was 2.9 months. 18 girls had regressive PT at 3 months and 20
of them at 6 months. Hormone levels performed 17 of all were
normal. Their estrodiols levels were “not detectable” or close to
the detection limit. LH and FSH’s datas showed that they were
in the prepubertal range.

Number of products were mean 2 (min:1-max:4). These
products were asked to families. Most of them used sceented
soap, powder, lotion, diaper rash cream and care products. The
contents of these products were examined. After the interview,
all of them stopped using these products. At the third and sixth-
month visits, same pediatrician examined and observed that
the breast development stopped for all them.

DISCUSSION

The retrospective study showed that premature breast
development, between 2 and 5 years, might be influenced
by the envorinmental exposure to beauty perception and as
a result of this, parents overuse these products which causes
transient breast development. In the United States since 1994,
some cosmetic and hair products contained 1.6 g of estrogen
per 100 g. The products containing estrogen apllied to the
breast area or used as a topical way for scalp or diaper rash,
have resulted in the erarly development of sexual maturation
(15,16). Many man-made and natural chemical products have
been described and can distrupt estrogen signaling. Exposure
to phytoestrogens derived from plant sources, such as lignans,
isoflavinoids, genisteins, lavender oil and tree tea oil may result
in PT seen in children (17).

This study was designed to study the overusage of beauty and
care product. As it is known, many external factors affect PT.
In this study, no changes were made to the patients’ attitude,
behavior and lifestyle. Curfman et al.(18) showed that, no
statically significant relationship was found between PT and
envorinemnt exposure which were prenatal and natal food,
care-beauty product and plastics products They had small
number of PT cases.
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A few data have been reported about prevalance of PT. PT is
much more seen in two periods. One is the first years of life
and other one is after 6 years old. 10-18 % of children who
were after 6 years, may progress to puberty precoccus. First
wide data, Van Winter et al. (19) reported that an incidence of
PT was less than 0.1/1000 among children 2 to 8 years of age.
Curfman et al. (18) showed that PT prevalance was 4.7 %. In
Turkish population, at the age of 4 to 8, it was reported % 8.9.
(2). In Denmark, PT was seen 3 % among the 8 years (20). The
prevalance of PT can be affected by ethnicity. We didn’t give a
prevalance but we aimed to show PT in age of 2 to 5 years age.
The number of girls aged 2-5 years who were examined in our
clinic during the study period was 402. In this age range, which
PT was rare, the incidence was 6.96 %.

In this study, healty children who had a normal weight, height
and body mass index (BMI) were included. Rosenfield et al.
(21) showed that non-hispanic girls with normal BMI were
performed and PT prevalance was 1.3 %. That study reported
the girls with BMI above the 85th percentile and prevalance
of PT was 12.3 %. The effect of BMI on thelarche is related
(21). On the other hand, the group in this study didn’t have
SGA, because the same studies linked SGA to the timing of
puberty (22,23). Anthropometric and clinical characteristics
were similar with previous studies (24,25). In this study, BA/
CA ratio was 1,1. Although prematurity and SGA was reported
in the PT groups and PT was more prevalent in children born
SGA, the group in this study didn’t have SGA and premature
(11,18,26). Curfmann et al.(18) showed the prenatal exposure
(soy products, fish, and beef) and childhood food exposure
(fish, beef and organic foods) weren’t associated to PT. These
exposures were not asked during this study and only the care
products were investigated. Number of using products were
median 2. Most of them used scented soap, powder, lotion,
diaper rash cream and care products. Although De Vries et al.
(11) found in almost half of their group had PT at birth, the study
group in this study didn’t have PT in two years of the life.

Parents concerned about their children’s bath, care and diapers.
They feel obligated and want for a good looking children. Early
breast development and puberty are a concern too. All parents
are afraid of PT and concern about puberty precoccus. One
clinical importance of PT is the potential relationship with
central precoccious puberty. More recent studies show a
higher percentage of progression, ranging from 14-23 (26,27).
Pasquino et al. (24) in a cohort study, found that 100 girls with
PT, 14 progressed to central early or PP. In this study, regresion
in all girls was found. Between unilateral and bilateral breast
development group, regression periods were not statistically
significant.

In this study, all children had normal bone age and prepubertal
hormone levels. FSH, LH an E, were in normal range. None
of them had abnormal pelvic USG evoluations, as previously
shown by others, and everyone had immatur breast tissue
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which was showed by breast USG (11). In this study, after
quitting all products or using less if necessary, regression of the
breast development was shown. Only 8 of them used less. At
first, all of them were evaluated tanner stage 2. After six moths,
none had breast development. The limitation in this study was
the number of group and not asking the food habitus. Ethnicity
may influence but parents have care about body habitus and
cause transient PT. One of the other limitations is that the lenght
of the follow-up period is relatively short in some of our group.

In conclusion, in this age group which was rare the incidence
of PT was found to be 9.45%. After organic reasons have been
ruled out, it was thought that the most important reason was
the external exposure. Children may be exposed to much more
diagnostic tests because of overuse products. Physician must
be aware of these products. Families may use a minimum
amount of care products for their children.

REFERENCES

1. Marshall WA, Tanner JM. Variotios in pattern of pubertal changes in
girls. Arch Dis Child 1969; 44: 291-308.

2. Atay Z, Turan S, Guran T, Furman A, Bereket A. The prevalence
and risk factors of premature thelarche and pubarche in 4- to
8-year-old girls. Acta Pediatrica 2012:101,pp; e71-e75.

3. Pasquino AM, Piccolo F, Scalamandre A, Malvaso M, Ortolani R,
Boscherini B. Hypothalamo-pituitary-gonadotropin function in girls
with premature thelarche. Arch Dis Child 1980; 55: 941-4.

4. Tenore A, Franzese A, Quattrin T, Sandomenico ML, Aloi G, Gallo
P, et al. Prognostic signs in the evolution of premature thelarche by
discriminant analysis. J Endocrinol Invest 1991; 14: 375-81.

5. Ma HM, Du ML, Luo XP, Chen SK, Liu L, ChenRM, et al. Pubertal
Study Group of the Society of Pediatric Endocrinology and Genetic
Disease, Chinese Medical Association. Onset of breast and pubic
hair development and menses in urban chinese girls. Pediatrics
2009; 124:e269.

6. Landrigan P, Garg A, Droller DB. Assesing the effects of endocrine
disruptors in the National Children’s Study. Environ Health Perpect
2003:111 : 1678-2.

7. Andersson AM, Skakkebaek NE. Exposure to exogenous estrogens
in food: possible impact on human development and health. Eur J
Endocrinol 1999; 140: 477-85.

8. Van Winter JT, Noller KL, Zimmerman D, Melton LJ 3rd. Natural
history of premature thelarche in Olmsted Country, Minnesota,
1940 to 1984. J Pediatrics 1990; 116: 278-90.

9. Verrotti A, Ferrari M, Morgese G, Chiarelli F. Premature thelarche: a
long term follow up. Gynecol Endocrinol 1996;10:241-7.

10. Mills JM, Stolley PD, Davies J, Moshang T Jr. Premature Thelarche-
natural history and etiologic investigation. Am J Dis Child
1981;135:743-5.

Turkiye Cocuk Hast Derg/Turkish J Pediatr Dis / 2020; 14: 207-210

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

283.

24.

25.

26.

27.

. De Vries L, Guz-Mark A, Lazar L, Reches A, Phillip M. Premature

Thelarche: Age at presentation affects clinical course but nor
clinical characteristics or risk to progress to precocious puberty. J
Pediatr 2010; 156: 466-71.

Greulich WW, Pyle SI. Radiographic atlas of skeletal development
of the hand and wrist. Standford: Standford University Pres 1959:
51-7.

Griffin IJ, Cole TJ, Duncan KA, Hollman AS, Donaldson MD. Pelvic
ultrasound measurement in normal girls. Acta Paediatr 1995 ;
84:536-43.

Gokcay G, Furman A, Neyzi O. Updated growth curves for Turkish
children aged 15 days to 60 months. Child Care Dev 2008; 34:454-
63.

Golub M. Adolescent health and the environment. Environment
Health Perspectives 2000; 108:55-62.

Tiwary C. Premature sexual development in children following the
use of estrogen or placenta-containing hair products. Clin Pediatr
1998; 37: 733-9.

Cooke PS, Simon L, Denslow ND. Endocrine Disruptors, Haschek
and Rousseaux’s Handbook of Toxicologic Pathology. Third Ed.
p1123-58.

Curfman AL, Reljanovic SM, McNeils KM, Dong TT, Lewis SA,
Jackson LW, CromerBA. Premature thelarche in infants and
toddlers: Prevalance, natural history and environment determinants.
J Pediatr Adolesc Gynecol 2011; 24: 338-41.

Teilman G, Juul A, Skakkebaek NE, Toppari J. Putative effects
endocrine distrupters on pubertal development in the human. Best
Pract Res 2002;16: 105-21.

Aksglaede L, Sorensen K, Petersen JH, Skakkebaek NE, Juul A.
Recent decline in age at breast development: the Copenhagen
Puberty Study. Pediatrics 2009;123: e932-9

Rosenfield RL, Lipton RB, Drum ML. Thelarche, pubarche and
menarche attainment in children with normal and elevated body
mass index. Pediatrics 2009:123;84-8

lbanez L, Ferrer A, Marcos MV, Hierro FR, de Zegher F. Early
puberty: rapid progression and reduced final height in girls with low
birth weight. Pediatrics 2000;; 106: E72.

Nelson KG. Premature thelarche in children born prematurely. J
Pediatr 1983;103: 756-8.

Pasquino AM, Pucarelli |, Passeri F, Segni M, Mancini MA, Municchi
G. Progression of premature thelarche to central precocious
puberty. J Prediatrics 1995; 126:11-4

Volta C, Bernasconi S, Cisternino M, Buzi F, Ferzetti A, Street ME, et
al. Isolated premature thelarche and thelarche variant: clinical and
auxiological follow up 119 girls. J Endocrinol Invest 1998;21:180-3.

Pasquino AM, Pucarelli |, Passeri F, Segni M, Mancini MA, Municchi
G. Progression of premature thelarche: a follow up study of 40
girls. Natural history and endocrine findings. Arch Dis Child 1985:
60:1180-2.

Zhu SY, Du ML, Huang TT. An analysis of predictive factors for
the conversion from premature thelarche into complete central
precocious puberty. J Pediatr Endocrinol Metab 2008;21:533-8.



