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Purpose : Precocious puberty is defined as the onset of secondary sexual characteristics before 8 year of
age in girls and 9 year in boys. The purpose of this study is to analyze the spectrum of diagnoses made
in a consecutive group of children referred for signs of precocious puberty and evaluate the clinical and
endocrinologic characteristics of patients with precocious puberty.

Methods : The charts of all 948 children referred for evaluation of signs of precocious puberty between
January 2003 and June 2007 in several referral centers were reviewed. Clinical features including age of
onset, presenting symptoms, yearly growth rate, bone age advancement, weight, height, and body mass
index were analysed and endocrine investigations included basal and gonadotropin releasing hormone
(GnRH)-stimulated levels of luteinizing hormone (LH) and follicle stimulating hormone (FSH) as well as
sex hormones.

Results : Of the 948 children referred for signs of precocious puberty, 915 (96.5%) were female and 33
(3.5%) were male. The final diagnoses made were early puberty (39%), premature thelarche (31%), true
precocious puberty (27%) and precocious pseudopuberty (1%6). The increases in yearly growth rate and
bone age advancement were significant in true precious puberty group (P<0.05). The height and weight
standard deviation score were significantly increased in true precious puberty and premature thelarche
group compared to the average level according to gender and age (PP<0.05). Endocrinologic studies show—
ed that the level of basal LH, basal estradiol and GnRH-stimulated peak LH, peak FSH, peak LH/basal
LH, peak FSH/basal FSH, peak LH/peak FSH ratio was all significantly higher in true precicous puberty
group and early puberty group when compared to premature thelarche group (P<0.05). Neurogenic true
precocious puberty among true precocious puberty was more common in boys (3 out of 7, 42.8%) than
in girls (27 out of 253, 10.7%). Endocrinologic studies did not show any difference between idiopathic
precocious puberty and neurogenic precocious puberty.

Conclusion : The result of this study showed the proportion of true precocious puberty among the
children referred for early pubertal signs was rather high. Collectively assessing all available data in-
cluding detailed history, growth records, physical findings, laboratory studies and radiological imaging is
important in the evaluation of a child with concerns of early pubertal maturation. Foregoing extensive
studies regarding incidence and causes of true precocious puberty should be needed.

Key Words : Precocious puberty, Clinical characteristics, Endocrine profile, Premature thelarche, Early puberty
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3 =% L 8%) 9 A5 Bttt 7 AxsE5S A JAd

- Fholo] 1% BE Folr} ofolglon SALE A7 3

e B8 SAS version 8.2(SAS Institute, Cary, NC) T 64419 T e $olr) o] F B 12%
RIS o] &3t EAsIAT 7 g At 54 o] Folo A FEIES HYTHTable 1).
&Y AAE v slr] el one way ANOVA HHS o ME 2 A A
o] &3t 3, o] U= el AR S $181A] Bonferroni
t test® Al AF XF=AAHF(Wt SDS) 2 21% 1) GIME&T(yearly growth rate, YGR)
EF=HAHS(Ht SDS)E one-sample t testZ ©]-831o] 0 A AxEFNA AFEEE 72222 cm/yrE 2]
o] Fofgk zxo]lE B P o, S Ax&5TH F TSl v e dAEEE BITHP<0.05). F
FA7A AxESS vustr] 84 two-sample t test W 2719845370 11.6 cm/yr), Z71 *}%7](69i2.0 cm/
£ o] &3tk A HagRTHAR BAE o, vr), 7H3 AZ5F64118 cm/yn el AFolE AdFH
Pzkol 0.05 vwkel A BAXHCZ on] Q= Foz 3§ T S7MEd ey Al 3t BAEH XFO]E Holx] ¢
Attt ket

2) =g A Xl0|(BA-CA)
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olebQlal, S dE A7) et 90MSITh ofoke] A FAZF 505 o] 2 Ho|x| ekgrr)

94 s FaR Baeilon, SR 4) AE EFEERES(Ht SDS)

HEH(11%), 2 F8(3%), Fobo] B9 +3EE(93%), & AR Azez G 27)sZo ] Ay Yol 1
HHEE(R7%), S EE(81%)5 9 TS HAt F HA = AAEL Fo3 2oz F7hE o] JATHP<0.05). 7t
BB s Y 1 21EES2 S8de] 7t A Azxesst 27] A7) ol fod Aols B
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9o Faz WEAL W4 4xE5e A4 sl
Table 1. Distribution of Diagnoses in 948 Patients Referred for Precocious Puberty and Reasons for Referral
% Sx (M/F)

Diagnosis N (%) MIF Mea(;r)age Breast Pubichai vaginal Scrotum Penile

budding ubichalr bleeding swelling enlargemet

Early puberty 375 (39)  26/359 9.0+1.1 0/94 81/11 013 93/0 87/0
Premature thelarche 300 31)  0/300 58+t1.9 0/100 - - - -

True PP 260 @7)  7/53  73+20" 0/% 85/12 05 94/0 90/0
Pseudo PP 3(1) 0/13 6.4+t29 0/100 012 - - -

Total patients 948 33/915 74+21
"P<0.05 vs early puberty; 'P<0.05 vs early puberty & premature thelarche. Abbreviation : PP, precocious puberty
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Table 2. Growth Parameters in Different Subgroups of Children Referred for Precocious Puberty

}o
\:6}}1—

(P<0.05). GnRH A= ¥ LH 13| 714 2 9] Bl&=
° 7] AV 9k A Azl 11 2o eSSl
3 ou YA =W (P<0.05), GnRH A= % FSH
21/FSH 714 H v A4 Axzg5ate] 27] AlE7
T 2RSSl vl ouAl E=keh(P<0.05
GnRH A= ¥ LH #iX|/FSH #1129 )= 27| A
7)ol A 7S =R (P<0.05), WA AERESTE
= Z7SSwRY =4 S EH A THP<0.05)(Table 3).
9 4. X
= nE A i FAFFE 38T o oA, %
J ZAAFE 31 kg oot Ak EAFF L EA
=5 =l 3t #oli= A TH(Table 4

Diagnosis N (%)

YGR (cm/yr) BA-CA (yr) Wt SDS Ht SDS BMI percentile
Early puberty 375 (39) 6.9+20 0.7+1.0 05+1.1 02+15 62.4+£29.8
Premature thelarche 300 (31) 70+1.6 05+1.0 16+15" 12+14" 68.8£30.7
True PP 260 (27) 724122 09+09 12+13" 12+13" 65.4£30.8
Pseudo PP 13 (1) 6.4+18 05+0.8 1.0+09 0714 68.4£33.2

'P<0.05 vs premature thelarche; "P<0.05 vs population mean (Ht SDS 0.0, Wt SDS 0.0). Abbreviations: YGR, yearly growth rate; BA,

bone age; CA, chronolgic age; PP, precocious puberty

Table 3. Endocrinologic Laboratory Features in Different Subgroups of Children Referred for Precocious Puberty

Early puberty Premature thelarche True PP Pseudo PP
N (%) 375 (39) 300 (31) 260 (27) 13 (1)
B-LH (IUL) 19420 0.3*+0.3 18417 0.3*+02
B-FSH (IU/L) 33+22" 24+15 32+36" 26+58
Estradiol (pg/mL) 170+£19.0" 56+5.7 1601511 11.1£65
Testosterone (pg/mL) 75311449 161.0+207.6
P-LH (IU/L) 213+£17.4" 04+02 128+139" 04+0.1
P-FSH (IUL) 129+56" 30*t1.9 19.6+21.4° 7.0+0.1
P-LH/B-LH 360+487" 1.1+0.6 258+36.7" 12406
P-FSH/B-FSH 42+29 1.3+1.0 134+29.3% 12402
LH/FSH peaks ratio 17147 02+0.2 1.0£1.0" 0.1£0.1

'P<0.05 vs premature thelarche & vs pseudo PP; "P<0.05 vs premature thelarche; TP<0.05 vs premature thelarche & vs true PP & vs
pseudo PP; $P<0.05 vs early puberty & vs premature thelarche. Abbreviations : B-LH, basal LH; B-FSH, basal FSH; P-LH, peak LH
after GnRH stimulation test; P-FSH, peak FSH after GnRH stimulation test

Table 4. Birth History in Different Subgroups of Children Referred for Precocious Puberty

Early puberty Premature thelarche True PP Pseudo PP
GA (weeks) 389+17 30.3*11.2 39.1£15 3B89t14
Birth Wt (kg) 3.1+£04 3.1+0.3 31+04 3.1+0.3

Abbreviation : GA, gestational age
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Table 5. Clinical and Laboratory Features in Sub-
group of True Precocious Puberty

|diopathic true  Neurogenic true
PP

PP
N (%) 230 (88) 30 (11)
M/F 4/226 327
Mean age (yr) 73120 74+24
BA-CA (yr) 0.9+0.9 1.0+09
YGR (cm/yr) 7.1£18 76+4.1
Wt SDS 12113 1.1£1.1
Ht SDS 12113 1.1£12
BMI percentile 65.8+£30.7 62.6£31.7
B-LH 1.7£17 22*15
B-FSH 32£36 3.6£38
Estradiol (girl) (pg/mL) 16.1£155 154119
Testosterone (boy) (pg/mL) 80.8+103.9 321.3+295.9
P-LH (IU/L) 83+136 102£15.8
P-FSH (IUL) 104£216 149+£205
P-LH/B-LH 6.7£54 7.1£54
P-FSH/B-FSH 132+£287 14.1£33.3
LH/FSH peaks ratio 0.8+£0.8 1.0£1.8

'P<0.05. Abbreviations : B-LH, basal LH; B-FSH, basal FSH;
P-LH, peak LH after GnRH stimulation test; P-FSH, peak FSH
after GnRH stimulation test

168 (53%), 7% 6%8(20%), 7% (arachnoid cyst) 3
H(10%), sk J/]’%}% 3H(10%), 718E 143%), &
A FF 1H(B%)S EEE HATH(Table 6). 7 2%
9] 919 A3HE McCune-Albright 53 7% (54%),

39 (23%), F41 J& AF 29(15%), AHAd FA17
45 19(71%)] +3E5 HATHTable 7).

a3 JxEFol S8k USS AlAME Bridges &

J 1990 7HA] 03;19] Middlesex 9<%
9578 (44.6%)°] X144 A=
, 25%7F ik &7 %Ltc’r% 14 %7} thelarche variant2k
3L Bk Midyett THE 1996 20013714 w]

Ae PEH Y253 So}

gl

Table 6. Distribution of the Aetiologies of Neurogenic
True Precocious Puberty

Diagnosis N (%)
Rathke's cleft cyst 16 ( 53)
Hydrocephalus 6 (20
Arachnoid cyst 3 (10
Pituitary hyperplasia 3 (10
Brain teratoma 1093
Pineal gland tumor 1( 3
Total patients 30 (100)

Table 7. Distribution of the Aetiologies of Precocious
Pseudopuberty

Diagnosis N (%)
McCune Albright syndrome 7 (54)
Ovarian cyst 3 (23)
Adrenal cortical adenoma 2 (15
Congenital adrenal hyperplasia 1.(7)

Total patients 13 (100)
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