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CLINICAL STUDY

Premature thelarche in Macedonia: a three-year follow-up

Krstevska-Konstantinova M, Kocova M, Gucev Z, Sukarova-Angelovska E
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Abstract

Introduction: Premature thelarche presents as an appearance of breasts and glandular tissue in girls
before the age of 8 years. It is mostly a benign and transitory variation of premature sexual develop-
ment.

Aim of the study: We evaluated a group of girls with premature thelarche for clinical and auxologic
characteristics for a period of three years. We investigated the duration of the condition and eventual
progression toward true idiopathic central precocious puberty.

Patients, materials, methods: At the Department of Endocrinology and Genetics at the Pediatric Clinic
in Skopje, 127 girls with premature thelarche, from all over the country, were analyzed and followed-
up for a period of 3 years (2000—2003). Results and conclusions: Premature thelarche as a partial form
of premature sexual development, in our study included 98 girls, and showed to be a benign condition,
the girls are with normal height, slightly elevated weight, but with increased bone maturation and
height velocity in the first year. A progression toward central precocious puberty was not registered.
The duration of the condition was about two years in most of the girls, with a regression of enlarged
breasts in smaller patients and with occurrence of normal puberty in older patients (7ab. 1, Fig. 3, Ref. 16).
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The classic differential diagnosis in girls with premature
breast development, is between central precocious puberty and
isolated premature thelarche. In premature thelarche, the breast
development is the only clinical sign, whereas in central preco-
cious puberty there is an accelerated growth, advanced bone
maturation and a positive GnRH test. There may be an appear-
ance of pubic hair, vaginal discharge or bleeding. The ultrasound
examination of children’s genitalia serves also as an important
diagnostic tool (1).

Materials and methods

This prospective study on premature thelarche in the Repub-
lic of Macedonia included all girls with the stage 2 of breast
development (M2), according to Tanner (2). These girls were
forwarded by their regular pediatricians to be evaluated at the
Department of Endocrinology and Genetics at the Pediatric Clinic
in Skopje. Girls with peripheral precocious puberty or central
precocious puberty as a consequence of secondary peripheral
puberty were excluded from the study.

During the period 2000—-2003, 98 patients were registered
with isolated premature thelarche. For all children, we constructed
a questionnaire to collect information about relevant parameters
such as the city of origin, pregnancy of the mother, delivery,
breast-feeding, appearance of first symptoms, and the timing of
menarche of the mother.

The height was measured using Harpenden’s stadiometer, and
calculated as SDS (standard deviation score) according to Tan-
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Table 1.
Diagnosis After 3 years

Height SDS 0.4 0.3
BMI SDS 1.7 2.0
Unilateral Thelarche 7 girls
Bilateral Thelarche 91 girls
Fluctuation of breast size M3 - M2 60 girls

M2 - M3 38 girls

ner et al (3). The weight was measured and expressed as BMI
SDS (body mass index), according to the tables of Rolland,
Cashera et al (4). Height velocity was calculated at an interval of
one year (3). A GnRH test was performed (gonadotropin-releas-
ing hormone); hormonal testing was done to assess the values of
follicule stimulating and luteinizing hormones. In order to as-
sess the bone age (BA), radiographs of the left hand and wrist
were done and evaluated according to the Greulich and Pyle at-
las (5). The ultrasound of genitalia of the girls was performed at
the Clinic for Gynecology and Obstetrics, by gynecologists
trained to examine small children.

Results

At the time of their diagnosis, the mean chronologic age (CA)
of 98 girls was 4.5+2.1 years.

BA-premature thelarche p<0.0001

10

Height SDS (HSDS) at diagnosis was 0.4+1.8, and after three
years remained similar (0.3+1.5).

The body mass index (BMI SDS) was similar at the diagno-
sis (1.7£2.3) and after 3 years (2.0+3.4) (Tab. 1).

Bone age (BA) at the diagnosis was slightly advanced
(5.4£2.8 years), and after three years increased up to 8.2+3.0
years. There was a significant difference in BA during all three
years of the follow-up, between the first and the second (p<0.01),
the first and the third (p<0.0001), and the second and third years
(p<0.02) (Fig. 1).

The regression analysis showed a tendency toward a decrease
in height velocity (HV) during the three years of follow-up (ex-
cept for the first year). HV in the first year was 7.33 cm, second
year 5.88, third year 5.78 (Fig. 2).

Positive correlations were found between the CA, BA and
BMI SDS (p<0.01), as well as HSDS and BA (p<0.01) with
BMI SDS (p<0.01) (Fig. 3).

Statistical analysis was performed using the t-test, correla-
tions by Speerman, and multiple regressions by ANOVA.

91 girls had bilateral thelarche, while in 7 it was unilateral.

The first symptoms in most children appeared 4.6+5.8 months
before diagnosis, and in 10 they have been present since birth.

The GnRH test was performed in girls with special indica-
tions (increased bone age and advanced breast stage). The test
was pre-pubertal; consistent with isolated premature thelarche.

The breast enlargement changed in the girls during the evalu-
ation period. Still, the breast stage in most of the small girls
showed a regression.

BA-premature thelarche p<0.01

+1 year

+3 years**

+1 year

+2 years*

BA-premature thelarche p<0.02

8.5

+2 years

+3 years*

Fig. 1. Bone age through the evaluation period.
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Height velocity

Y= 7.877-0.7755 X
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The regression equation is: Y = 7.877 - 0.7755 X

Fig. 2. Multiple regressions for height velocity.

The duration of premature thelarche was different and showed
a variation from a few months to 3 and more years, with the
mean value of 2.0+£2.5 years.

The ultrasound evaluation of genitalia at the diagnosis was
pre-pubertal, and pubertal in the girls who after 3 years had started
their normal puberty.

Correlations in premature thelarche

BMI SDS*"

Fig. 3. Compared parameters in the evaluation group.

Most of the girls originate from the capital of Macedonia,
Skopje (56.1 %), while the rest of them come from other regions
in Macedonia with no preponderance.

According to the nationality, 73.4 % were Macedonian, 20.0 %
Albanian, and 6.6 % Romany and Turkish.

The menarche of the mothers occurred at the mean age of
12.7 years.

89.7 % of the girls were breast-fed. The pregnancies of their
mothers were normal in 97 % of cases, as well as the deliveries
(99 %).

The mean values of weight and length of the children were
3250 g and 50 cm, respectively.

The familial history of premature thelarche was present in
two cases.

Most of the previous illnesses of the children were upper
respiratory infections (90 %).

Two girls experienced a hemorrhagic secretion from the
breasts. The condition was evaluated and showed to be transitory.

Discussion

In our previous study (6), we concluded that it was neces-
sary to continue in the follow-up of the evaluated group of 35
girls and to include new patients in order to have an insight
whether this condition has a tendency to progress toward central
precocious puberty. Our preliminary results in 1999 showed a

**p<0.01
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high proportion of isolated premature thelarche in Macedonian
girls, differences in the levels of body mass, bone maturation
and hormonal levels.

In girls with isolated premature thelarche, the growth and
epiphyseal maturation are normal; pubic or axillary hair is not
present. Neither disturbances in behavior and learning, nor ad-
vanced sexual psychological maturation (7) are present. In our
patients, the bone maturation significantly increased in each fur-
ther year of follow-up, possibly due to low age and faster growth.
HV also significantly increased during the first year and then
decreased in the following years. In one study its authors de-
scribe a condition referred to as exaggerated thelarche, in condi-
tion of which the thelarche is associated with advanced bone
maturation and increased HV (8), hence their results are similar
to ours. We found a significant positive correlation between the
CA, BA and BMI SDS in the girls, which is an expected finding.
Regarding the disturbed sexual behavior, one girl (2 %) mani-
fested masturbation, while in the rest of patients this was not
noticed.

Regarding the timing of occurrence, premature thelarche has
been described to occur mostly between 2 and 4 years in girls
(9). In our study the common age group was between 2 and 8
years of age. A study in USA showed that premature thelarche
occurred with an incidence of 21.2 in 100.000 patients, 60 % of
the girls were between the age of 6 months to 2 years, and the
regression of the condition was between 6 months and 6 years,
some having thelarche until puberty. 25 children were followed-
up for 10 to 35 years and they did not show any negative conse-
quences for their health, growth or fertility (10).

In our present study, none of the children progressed toward
central precocious puberty, although this condition has been de-
scribed by others. In a series of 100 girls with premature thelarche,
in 14 girls, central precocious puberty occurred (11). We did not
register such a progression in our group. The strict line that dis-
tinguishes the true central precocious puberty from isolated
thelarche was questioned by Peskovitz et al and Fontoura et al
who described the intermediate clinical conditions as an incom-
plete or partial sexual development (12), or slow progression
toward puberty (13). In our series, we had one patient (2 %) with
an intermediate clinical condition and partial sexual develop-
ment; however this girl did not progress toward central preco-
cious puberty. Other studies also report that even girls who show
regression of thelarche, later in their life 4—18 % of them de-
velop precocious puberty (14). Still, it is considered that the
golden standard for the diagnosis of central precocious puberty
is the GnRH test with elevated levels of luteinizing hormone
(LH). The diagnosis may be also confirmed with an ultra sensi-
tive recombinant bioassay where it is seen that these patients
with premature thelarche have a significant higher level of estra-
diol than normal pre-pubertal girls (16). In our study the estra-
diol was measured by a standard bioassay and showed to be in
the pre-pubertal range.

References

1. Grumbach M, Styne DM. Puberty: Ontogeny, Neuroendocrinology,
Physiology, and Disorders. 1509—1625. In: Wilson JD, Foster DW, Kro-
nenberg HM, Larsen PR (Eds). Williams Textbook of Endocrinology.
Philadelphia—London—Toronto—Montreal—Sydney—Tokyo, W.B.
Saunders Company, 1998.

2. Tanner JM. Growth at Adolescence. Oxford, Blackwell 1962.

3. Tanner JM, Whitehouse RH, Takaishi M. Standards from birth to
maturity for height, weight, height velocity, and weight velocity. Bri-
tish children. Part 2. Arch Dis Child 1966 a; 41: 613—635.

4. Rolland-Cashera MF, Bellisle F, Sempe M. The prediction in boys
and girls of the weight/height index and various skinfold measures in
adults: a two-decade follow-up study. Int J Obes Relat Metab Disord
1989; 13: 305—311.

5. Greulich WW, Pyle SL. Radiographic atlas of skeletal development
of the hand and wrist. Stanford, Stanford University Press 1959.

6. Krstevska-Konstantinova M, Kocova M, Gucev Z et al. Klinicki
karakeristiki na prematurna telarha kaj makedonskite zenski deca. Mak
Med Pregled 2001; 55: 108—112.

7. Cohen A, Zecca D, Gaggero M et al. Premature thelarche: long-
term follow-up. Horm Res 1996; 46 (Suppl 2): 104.

8. Garibaldi LR, Aceto T Jr, Weber C. The pattern of gonadotropin
and estradiol secretion in exaggerated thelarche. Acta Endocrinol (Co-
penhag) 1993; 128: 345—350.

9. Illichi A, Lewin P, Kauli LR et al. Premature thelarche: natural
history and sex hormone secretion in 68 girls. Acta Paediatr Scand 1984;
73: 786—762.

10. Van Winter JT, Naller KL, Zimmerman D et al. Natural history
of premature thelarche in Olmsted County, Minnesota, 1940—1984. J
Pediatr 1990; 116: 278—280.

11. Pasquino A, Pucarelli I, Passeri F et al. Progression of premature
thelarche to central precocious puberty. J Pediatr 1995; 126: 11—14.

12. Pescovitz OH, Hench KD, Barnes KM et al. Premature thelarche
and central precocious puberty: the relationship between clinical pre-
sentation and the gonadotropin response to luteinizing hormone-relea-
sing hormone. J Clin Endocrinol Metab 1998; 67: 474—479.

13. Fontora M, Branner S, Cisternino M et al. Precocious puberty in
girls: early diagnosis of a slowly progressing variant. Arch Dis Child
1989; 64: 1170—1176.

14. Volta C, Bernasconi S, Cisternino M et al. Isolated premature
thelarche and thelarche variant: clinical and auxological follow-up of
119 girls. J Endocrinol Invest 1998; 21: 180—183.

15. Echert KL, Wilson DM, Bachrach LK et al. A single-sample sub-
cutaneous gonadotropin-releasing hormone test for central precocious
puberty. Pediatrics 1996; 97: 517—519.

16. Oerter-Klein M, Mercig M, Brown-Dawson J et al. Estrogen le-
vels in girls with premature thelarche compared with normal prepuber-
tal girls as determined by an ultrasensitive recombinant cell bioassay. J
Pediatr 1999; 134: 190—192.

Received February 1, 2007.
Accepted July 2, 2007.



