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Childhood Growth and Puberty:
Interpreting and Recognizing Warning Signs
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9.5 U 9z5ud1Tea1 (breast Tanner stage II) uazaswilsvonnnudlveiiony 11.5 Yazdiuszdniou

1

(menarche) dunnyelvenuinaswidwasiniiony 10 U g Tenyunds (senitalia Tanner stage Il)

Y 9



282 Pediatric Red Flags: Recognition and Response

S EH ] |

Menarche
P3 P50 P97 |

\\\\

|
I BreastTanﬁer stag'e Il

1
I | |

7 8 9 10 11 12 13 14 15 16

N

T ] lj—’ubic h lir Tanner stage‘ll
P3 ! PS0 P97 7 |
p—— - Genital Tahner stage |l {
3 PO | 1 P97 |
. AGE (yeérs) ' z
I | | | |
I I T 1 I I
9 10 11 12 13 14 15 16 117 18

a

JUT 11 egfdindhivan (n) warTomiy (1) Suunauesivulnd

i

(5UUsznaulng wey.algnud dreanason

agalsfimy daldinasiongvesnsdrieninun@in 9-14 ¥ waznisdinieanaundn 8-13 U lums

a ol

Uszidiulpemniidnuwazmanayiegiineweny 8 Tlwdnnds uaznew 9 Tludnwe wladnduminan

Y 9 <

neawde

a a

2. é’n‘lﬂmzmﬂmﬂ%mﬂgu (secondary sex characteristics)

q

o 1

Tudngnedyanausnuesnisdiiemiu fe nsveievuievegndnmewiniu 4 daddns wie
Y o a X% 9 1% = & @ P A Y]

ATHETIVDINUGNSUNZWINU 2.5 iwufiluns uiinagdunalaginidesanludnuvagnldlailadaay

IINNEUDN druanvazdu vaansdndemiy laun N159e18ruInYeIInYIR NsTFsLANY waz

A5TinuIe Geaznulaluszazdnun

Fuausnvasnisitizanifentsilivnuy lngazadmuiilaibawnuuegusnaldaiuum vdain

PUAIULILNAILITUAUAN U

3. A1AUIUVBINTITNAIUT (tempo of pubertal development)5

NN esiuiBnyLazEuaINNsTduneNvwalng Ty sesluumarienasiwIndung

= a

agylviesariadvunandng g uage1iunniu nasandudseann 1-2 U aslinnsiiufuvesdiugeesns



Childhood Growth and Puberty: Interpreting and Recognizing Warning Signs aUgniuci thAasanasad 283

< = a X A4 < oo A aa o I W |
93 (gl’OWth spurt) FIVLLNATVULLDLANY1UUDUNZVUINUTEUU 8-10 Uaaans Waﬂﬁﬂﬂu‘hﬂusﬂ'ﬂ\??ﬂwwﬂ

'
Y a [ [ a

poulany winyeariiduawnnmin sudediviuan dwluanduds nsianvesivaaziEuannsil

7]

De e

Woawinuy waglutimanladeiuinindgazinisiiuiurediugeeg195iasa (growth spurt)
waanniuiiviendszanamildasadandiindudazivszdnion (menarche) dslndiesiugie

Lﬁﬂm@ﬂﬁ breast Tanner stage IV

AUNTNAIUNVBIVUINILALUT VUSNS WALNAURT EWAILILYNFIUAUNUNNEINIUUY +1BI991n
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puberty usillspgouag ﬁaﬁaﬂé’%’umﬁhgLﬁuLLazmmLmLﬁmam 11U 819LAAINNI53 hypothalamic

@

hamartoma %ﬂLﬂuaﬂL%G}ﬁﬁ’lﬂmmad central precocious puberty (CPP)

@ a v o v i &N Y o o ' N oA 1 o = Y A v
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fefinanudrin maaumesfemuandnasdulumudongnaesiumediazdu neiaun
flidenndestuniodnivluerauansdinnuinund Wy mndinanivszsifeusdiuinsiasienie
Wiesuiivthen wiawinveiawevesesnialnguilidunzawindn Adeindinnufinunfivuy e1ainan

n17% McCune Albright syndrome %3® congenital adrenal hyperplasia %ﬂLﬂumm&!ﬁﬁﬂ ARIBN

peripheral precocious puberty (PPP)®

wenaIniinsuean1sianvesievytan W WinvelidunsuazosrmaiiiauldunAlugaousn
wAnaIIntuBIAYIRldimuIRe Sadsdunslvuindnaiess feRaund fanwuly Klinefelter
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Judryaraiisessunsiamans Wi o1ainnnuzsseuninle Wesenvessilinasieesluuls vse

N13% congenital adrenal hyperplasia s

AsEUANUIAIUNQUNGUDOMISITNITHUDED
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m Girls aged 2-19 years: Height and Weight
Name DOB HN
THAI SOCIETY

PEDIATRIC

enoocminoLoay Father'sheight  cm,Mother'sheight___cm, Mid-parental height
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” P50 L

w1 BreastTanner stage Il
e P50 G |

| | AGE (years)
'E‘—V T 1 T 1 1 T T T U U T U T 1 1 T L
2 3 4 5 6 7 8 9 10 mn 12 13 14 15 16 17 18 19
Resences: WHO Growth Standed o chicien aged 15 years, 2008 Dt by ok Sty e P e 22
1 yeun, 2020

UM 12 nswimssapivlnvesyiae
(FUUszneulag wey.algniud thasanadn)

1lanT19319N"80g Az BennUIEUIEE breast Tanner stage |, pubic hair Tanner stage | Uay
flognszgnwinduinens 5 U dwmsiegesluunufisedu LH, FSH ua estradiol g (FSH 5.9 IU/L, LH

10.6 1U/L, estradiol 30 #lan3u/ua.) dléu central precocious puberty (CPP) Ssmnyintuludinvids

feueny 6 U viawmneenaneu 9 Ydndusiesds MRI brain with pituitary gland Liiewanmeynie'

Tufesell asaanu small iso-signal intensity mass at tuber cinereum (U7l 13) 3lladendu
hypothalamic hamartoma 195Un153nw1509 CPP sen15@nen GnRH agonist a8 19maLilns wasRna

nudnsunguadkagliivsednsieudn
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5U# 13 MRI u@ns hypothalamic hamartoma (3anaudiviaes)
(FUUszneoulag ney.algniud hadanasn)

nsaifneIdl 2

Wingndseng 5 T ansemnanlsmenuiaseFesilidensenandesaasn wazdivinuy nansunme
Fnuseiadesdulinunsidemiesesluulag nsagnemeidosdunuin breast Tanner stage I, pubic
hair Tanner stage | uawil café au lait spot AUTAILYN WeRasaudmuingthodildfuanie

(%

Juanneudy Wewnfivszdndeunsusiy 9.5 U usdsiiudan As nsimumameldidulunugsu

U1 (abnormal pubertal tempo) ieanngUlsduiivnuuuasivssdnseunitunailadedy dnda

peripheral precocious puberty (PPP) fsdsUSnwnunsunmelsasioulsvietiiudiy

INMIATIINUI 818N52AN 5 U 586U gonadotropin #1 (FSH < 0.3 IU/L, LH < 0.1 1U/dn3)
warszAugesluunAnage (estradiol 25 AilAnsu/ua.) Budwindu peripheral precocious puberty 3
¥ ultrasonography of lower abdomen wuindl right ovarian cyst a1ndeyaiilansvun Furesel

Waznlanulsn McCune Albright syndrome® 33lasun1ssnuimeeuasfinausolilo

a & a 4 g ! Y ) aa
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Girls aged 2-19 years: Height and Weight
S £ Name. DOB. HN.

ociery
noocamoLogy Father's height cm, Mother'sheight______cm, Mid-parental height_______cm
S F SR TS SO L L S N S

e R I

, Breast Tanfer stage 1

| AGE (years) | o

ettt ——— ——1—1
3 4 5 6 7 8 9 10 1M 12 13 14 15 16 17 18 19
Retencrs. WHO Gromet Stanrfor chikdren aged 2.5 years, 306 Oesgrs iy T sty o P sty 631

Ui 14 nywimsasaiulnvesyae
(3UUsznaulag wey.algniud ihesanasn)

Girls with PP
I
' }
Abnormal tempo and/or Normal tempo and
heterosexual isosexual

with CNS lesion without CNS lesion
Endogenous Exogenous

¢ Congenital: HH, * Genetics
) . suprasellar e Endocrine
* Ovary: ovarian * Exogenous sex : I
cyst, ovarian hormone exposure arachnoid cyst disruptors
tumors, MAS e Acquired: Post- ¢ |diopathic

insult (Infection,

¢ Adrenal: estrogen- e RN o

secreting adrenal
tumor

MAS: McCune Albright Syndrome, HH: Hypothalamic harmatoma

wNuin 3 msUszliudnudgaiiuanineuts (precocious puberty, PP)
(SeuiRedlag wey.aignud dhasanasn)
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g ]
ASUANEIN 3

e & Y & e o ) = ] o v &
nsalfnuazuandbiiutanisiaunvesiemiunlidulumuadutu (abnormal tempo)

¥

Wwnwieeny 5 JamuUinwdiedesesrniivuinlngiubes 9 wssun 1 Jneu
nusumdnaUsE RnazmsI9TIaMELaLFY Wuiwéﬂwqﬂﬁﬁuﬁamwssmm 8 wudiumslutisdiisinuan
LifiuseTanisldengesiuuliddinnzdunisiu m visedn Juastrelissnmavualvgedieging sl
gustatn 1y precocious puberty (PP) Lilosnwuifndunouany 9 Sludinge Jsdwmsradosi
WUIH advanced bone age (bone age 11.5 ) i suppressed gonadotropin (FSH < 0.1 1U/&#3, LH
< 0.1 1U/an9) uagszaugasluunayegs (testosterone 450 wilundu/aa.) Wildiu peripheral

precocious puberty wagdaUinwnuisunndlsaseulivie

Boys aged 2-19 years: Height and Weight
THALJsSOCIETY i) DO®. L

inoocmowoay Father’s height cm, Mother's height, cm, Mid-parental height o
2 3 4 s 6 7 8 9 10 n 172 13 “ 15 1% 7 " 19
190 ! i i i i
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S, Pubic haw Tanner stage
31, Genital Tanner stage §
AGE (years)
2 3 4 5 6 7 8 9 0 n 2 3 M5 6 7 819
o o 20
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1NNIIATIANULFN WU penile length 6 @3, (Tanner stage Ill), testis 2 Nadans, PH Tanner
stage Il MUUNALAIBIATIRNNAWIDT Tanner Il daungAIsivuinUseual 8-10 fiadans ualusiedouns
Hrumdanninfimsavilu Jsdeanesneienydunasna testosterone wnu WY Lilpsaniinauvisinte wse

a a

congenital adrenal hyperplasia fianunsavilianianavisuazngad virlization 16 (wnugfifi 4) &
lugUreseillansiaideniiudy wagvin 250-mcg ACTH stimulation test Wu31dl primary adrenal
insufficiency 33U 17-OHP @w1n 12,000 wilunsu/na. Fal@sunnsiiladeidu peripheral precocious

puberty 910 21-hydroxylase deficiency CAH (simple virilizer)

Boys with PP
I

! !

Asymmetrical
testicular size

Testes <4 mL

| Testicular tumor | Androgen exposure

from other sources

Disproportion Proportionate
Endogenous Exogenous between penile enlargement of
size and testes penis and testes

e Adrenal e Exogenous .
® Adrenal tumor and?ogen: drugs ) PUCWC;-‘:;ecretlng Al
e CAH (Virilizing) e Familial
testotoxicosis
e MAS

CAH: Congenital adrenal hyperplasia, MAS: McCune Albright Syndrome

wnunfifi 4 msUszsduaneiidununeuts (precocious puberty, PP)
(SeuiRedlag wey.aignud dhasanaini)
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usnAaduuugndgs lidnan liwunslfeniigamsesisesluudula nsaasrsneny clitoromegaly
vuniald 2.5 wufesuay pubic hair Tanner Il sazaalilanauniodunz usnaeToizwaLazymiy
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congenital adrenal hyperplasia, disorder of sex development WsenmeMduinnevas wu tiesen

P35S esenmnalafindngesluumene Wusu FadstSnwnusunndlsasenlivien

asRdfiuduny chromosome 46, XX Buduindudndunds sosluunameeglusziuas uay
gosluu DHEAS Fadugesluunidnmzainseuniinlneglusediugann #1519 MRl abdomen wuiilasen
neuvnnlanuraun 4 wuies Wsumsiidnsnwieteuiesen dwmsianamensinenadu
@ J . . .
uzLSemaumante (right adrenocortical carcinoma)
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