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NORMAL GROWTH

Growth phases 00:00:16

Periods of growth s
L Prenatal period * Erowth beSore birth/introuterine
period
* Fertiized ovum/2ygote ¢ First 8 weeks of
sastuﬁon.
. mbrgo:a'cosweansoesmmm
* Fetus : 9 weeks of gestadion.
a. Postnadnl period !
* pewbom @ First 4 weeks.
Wgnewbom:ﬁrstweaﬁ.
Late newborn : Next 3 weeks.
h&‘omyﬁrstgeor.r
Toddler : | to 3 years.
Preschool : 3 to b Years.
School age * & to 13 years.
Adolescent : 10 4o 19 years.

* L L -

ndo!esem’cagesmapt
w\ano&olagears.
micd ¢ 14 40 1o Years.
La&e=l‘1'cot93ears.

Pubertal changes
Medgowsaarﬂerh%mn!es&totageus)mm

(q'congears).
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Pasdintrics

s3eds aandy

Sequerce n females !

Thelarche (enlargement of
breast)

l
Pubarche (pubic hair) J
&rowth spurt

o

Sequence in males

-

\.

mmﬁww”smsbgwm«m%

[ irerease in testicular size/
volume
J
Pubarche § penile ]
[[p—

Rppearance of axillary and
facial hair

‘.

Changes during the middle part of puberty in males :
* Spermarche (production of sperms).
* voice cracking/deepening seen.
Assessment of puberty s
Tarner's SMR (Seéxual maturity rating).
Donesepnra&eﬁhma&esand#enﬂes.
in males : Testis, penis, pubic hair, and scrotum.
In females : Breast and pubic hair appearance.

From stages | (prepubertaD to stages v (adult e
appearonce).
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Tonner's staging in females ! Breast appearance.

Stage |1 No changes in the breast.

Stage & : Appearance/prominerce of
breast buds.

Stage 3 1 Generalized sweliing of the
breasts (beyond nipple and
areolo).

Stoge 4 : Nipple + areola. forming a.
second mount over the breast,

Stage S : Mature/adult type appearance, where the nipple
protrudes forward, and areola. retracts.

Pubic hair appeararce :

Stage | : Mo pubic hairs.,

Stage I\ : Straight, sporse hairs.

Stage W : nerease in number and curling of hairs.

Stage WV : Dense pubic hair (curky.
Pigmentation starts increasing from stage 1 o Wv.

Stage V¢ Pubic hairs extends into medial part of thigh region.

Tanner's staging in males :

Pubic hair changes are similar to females.
Testicular volune is represented as rumber.
Size of the testis is mentioned,

Stoge | : Testis size < &5 em and volume < 4 ml
Stage |\ : Testis size 2 &S em and
volume 2 4 mlL
Serotum size increases, skin
over scrotum s red in color,
Shge\\ltﬁmmwhwkm
of testis, penis lengthens,
and scrotal skin is dosk.
S%ew*measehlensﬂ'\and
breadth of the penis.
Stage v+ volume of testis 7 20 mi (acult like appearance).
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wnde aApy

Growth patterns 00:15:10

Rules ¢

&rowth is in Cephalocaudal progression.

&rowth occurs from the distol to proximal direction.
uokal\'dssmh{hebodsg'owa.kmemm&e.

! PN
100 001
@
Q
SO
w-
A e P

€raph : Till 2 years there is steep increase followed by
minimal growth (parabola). Depicts growth of brain.
Graph 4 : Depicts somatic growth.
Sigmoid grouwh
Phases : Rapid growth § § 2) ; &rowth spurts.
Phase 3 : Pubertal growth spurt.
Pubertal growth spurts occur early in females.
Increase in height is around s to 28 em in females.
Inerease hmgthaO{oaomhMes.

Growth spurts :
Female!‘romer'sstagea.
Mes=meer’ss'm3e4.

Ageld > @
amph5=PeaH(4~85ears)‘ssaﬁneso?aMsize.mne
ho.nlstomrmaisizea%a-sgea.rs.
£g : Lymphoid tissues like LN, tonsik, and adenocids.
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00 HNormal growih
eetween 4 intem'StP\ysmgicathu
hyperplasia.
&uphhkmhstzea&eﬂohlagears.
s{oaeoﬁsomdalarwﬂm
Assessment of growth 00:23:34

fAnthropometny : Measurement of growth parameters.
Averoge birth weioht in india.: 8.9 ko,

Lew & defined oS weight 2 aS ka.
Durig%rs&weetq,*hereism&meishtbssmmbab‘u
For preterm bahies : up to IS% of weight loss.
‘lhisiscn!\edospl'gs‘\olosicnl weight loss,

Regaining ot birth weight : 10 (term) to K days (preterm),
e&etunﬁﬁassasmvt:emn&\ckm

e;mhwe'shtdoublabgstobnm&s.

Length : measured in supine posture (up to a years).
Measured by stadiometer (heigh) or infantometer Gength.

Active sDAce

Normal length at birth ¢ Approximately SO em.
hhe%s&geaﬂweaseo\!aswns,o&lgeanﬁm
hheseeondgear%museoﬁ!lo*olﬂmso,akagemf
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Ny vazdy

gsto 0 em
There s a steady hcreasea@lowx/gear 4012 yeors.

Atter 1a years (pubertal growth spurts) ¢
Females 1 BemvVyear.
males ! 10 em/year.

Heishtdoubt&sbgﬂfgears.
He\ghﬂﬂplesbglagears
Hal?o?ad:ﬂ?sheightinmmm\alchﬂd(ao—ﬁm%ma
years (840 a4 months),

Body proportions 00:32:28
Head _

o (=]

Atbrthts L7101

A’csﬂears ks3] T

AtTtol0 years itis (21, IPubs_

ﬂ?&er)lOgeo.rsiHsosu. m

Thegareuse&din&xeevaho&‘\on

of short stature,
in tall chidren : Arm span.

At birth  Height > Arm span (dif%erence is
asem.

At years ¢ Height = Arm span. .

711 years : Arm span > Height (d¥<erence
is 140 & e,

Circumferences 00:36:50

Head circumference (HC) * Also called as occipitofrontal
circumference. .
lthdico&esbrahg'owth

At birth : Rpproximately 34 em (33-35 e,
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First 3 months alter birth ¢ increase of a em/month.

At 3 months ¢ 40 em.

Next 3 months 1 Increase in | emv/mnonth, it b months ¢ 43 em
Nexct b months ¢ Inerease in 0.5 em/month, At 13 months * 46 em.
Mex&tgexthcreaseh&mﬂtagearswsm

Rt around 13 years : 53 cm.

Chest circumierence (CC) : measured ot the level of nipples

Measured in children < S years.
Itisuse&d&‘oreomnm&g
mwsromh,bemkembedonebghemh
workers.

Shalkir's tape

midpoint of the arm : mid point between a bony prominences.
&reen : Nutrition is normal.

Yellow : malrwutrition
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emds oy

Red ¢ Severe malnutrition (< 1S ey,

Skin fold thickness measurement :
Thickness of subcutaneous fof i
measured,

it is an indicador of nudritional status in
chidren,

it is done by Harpenden's caliper.

2 10 mm : Normal,
< b mm ¢ Bevere malnudrition.

Charts for skin fold thickness | Interpreted as percentie
value.
< sth percentile : Low value (malnutritiorD.

Growth charts 00:46:06

WHO growth is most preferred and used commonky,

In india, betiween 0 4o 5 years : Only WHO charts are used.
S %0 19 years : LWHO or WP charts can be used.

wm&w\smnbeusedashtennﬁmmbﬁs.
Tgpesoi!wHOdnﬂs:
* weight/age charts.
* weight/height charts.
o Hﬁsﬁ/%eomm
* HC for age charts.
s m%rasecharis.
* 8micharis Gueight in ky/height in m s used in > S years
of age.
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00 MNormal growth

mm&%«mmncswswegm/mgmm
T L
REREERRERRERRENE S~ 2 m o o

; j i ::*’;,J)’,.ﬂ":.—-!fd

gtz zz2z=2==cnil}

H { LA ::p(

2o T :

ZgBRRENE

Pl a R 5N E

EE i g

141 14171 L1t
Growth chart in

eb.eeolouneogs
Pink colour * &irls. '

in a. height for age chart, X
so™ percentile : Meon volue.
Highvme(«hal\sb&ure%wheabweqf‘pmﬂe. ‘
Low value (short stoture) : Below 3™ percentie. '
etween 97 percentile and 3™ percentile : Normal values. :

Standard deviation /2 scores ¢ Deviadion $rom mean value.
£g: 97" percentie (+3) SO

85" percentile is (+ D SO.

Is* percentile is (- D SO.

3™ percentile & (- 3) SO.

Active space
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ABNORMALITIES IN HEAD SIZE AND
HEAD SHAPE

rricrocephaky (small head) ¢

Based on head circumberence for age chart, head
cireumference < -250 is eonsidered as microcephaly.
Thls&anmeptlonbsmerdnde=m&derh3<-asum
the definition would mean including normal chikdren as weil.

Primary/€enetic microcephaly !
Seen due to ary insult during brain developmeit,
Refers {0 anomalies affecting the brain lise anencephaly or

neuronal migration disorders.
&enetic syndromes Iike down's Sgadrome(insongal)

anﬁnlnicrowphalawnuhhendsizemnshﬁ\e%mig
membets.uswhg Wﬁedas:mtosomalrecesswe.

I
ll'

mgmmmgwmmmw
Aequired microcephaly * atmxsc#actorscausemmcepml&
extrinsic factors include
* maternal foctors
L h?ecﬂonsdwhsmmutemeh%.
example : TORCH infection. g
a.lzndio&man—nglsﬂrmester(mpojred
organogensis).
3. Toxins (drugs/chemicals) taken durig
pregrancyy
4, Tero&ogenslilﬁephengfowmralcohol
* Perinatal factor like birth asphupdo.
* Post natal factors :
Trauma. or infection In the child up to the age of 3 years
&ctwebmhsrowthoccursﬁl\agearso?—oge).
* metabolic disorders (metabolite acciwrulation in brain) :
L Phenyketonuria.
a.l.gsosomdstomgedsordms:
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CGormeal
Panditnics

mlwmm:nnm e,
o. Goucher disease.

b Niemann pick, disease.
Both have autosomal recessive inheritance.

| Goucher's disease Nemann picrs desase |
pefciency in Deﬁcmﬂoespiwgmwa

glucocerebrosidase enzyme
Con also affect the bones: | Does not involve the bones

Moc\-\errgredspo& Cherry red spots seen in macula.
ot

Aecumulotion of Aetumulation of

gucocerebrosides as typical | foosry appearance of cells.

cytopiasmic

uxinijed/crumgled tissue

poper appearance on biopsy

WMWMMW
* Rett syndrome (acquired microcephaly.
* fAngelman Syndrome.
* Seckel's Syndrome.

Rett syndrome 00:12:56

X~linkked dominant disorder,

* &enetic disorder characterized by defect in mecPa
gene.

B Frunb%iﬂ\lgearo@aae,headcimmﬂmis
mmnwmumwmgmmm
in microcephaly.

* Oevelopmental regression :

Up to1 year of age, the chid achieves normal milestones
buta%lgearo#aae,ﬁﬁediubmm
acquired milestones (eg : stand without support in |
yeas but not able to, even with support at LS years),

NEEY 595 Pawsiatnges « v 0+ Manae 1.0~ 2023 oa 11
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* Stereotypies !
Characteristic hand wringing
purposeless repetitive
movements in the midline.

* Speech defects.

* Rtosda. (Worsen over time
ond adolescents become

wheelchair-dependent.
Seckel ssﬂdmme 3

* gird headed dwarfism.
* Beak like nose.

Seckel syndrome

Q. & child with microcephaly, low 1Q, seizures and
hypopigmented hair is being evoluated. The chid is bom out
of consanquinous marriage. Which of the following is the
likeky cause of mic ?

* Familial microcephaly.

* Inbomn ervor of metabolism.

* TORCH infections.

* Neural tube defect.
Diagnosis ¢ Phenyl ketonuria.

Phenyl Ketonuria.:

most common amino acid metabolic disorder.
Autosomal recessive in inheritance.

i sraeloios D .
Normally, pfmyhlonm hugdro > Tyresine—->melanin

Phenyietonuria. — deficient/absent phenylaming
hydroxjose — deficient tyrosine —> deficlent melanin —>

hg:opgnmh&m—-)?nirmbmdehmm%
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oAy . . . .

increasing phenyjalanine — converted to metoboltes ke

erain damage and microcephaly in these :
musty/mousy odor of the urine — due o pheny

mnseme"*:
* enhance activity of phenylalanine e ,
via. synthetic B4 (tetrahydroblopterin) calied as

Qth*yP‘eappeamnwogmmmm. ;
Y the possible teratogen incriminated in

aleohol syndrome

Phitrum : firea between nose § ’

m?etdaw\dsgr\&mne,&\aesmnsed&“m
M(WWSBP"N : .

NEET §S Pandiatrics » v1.0 « Marrow 1.0 + 2023
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Fetal hydantoin syndrome :
* Phenytoin Glphenyhydantor) exposure.
* clett lip/polate.
* Heart defects (commonly VSO).
* Small hands/feet. ’
* mid facial hypoplasia. (mid face structures smaller when
compared to other structures in face).

mnroceptn\s:
Head circumference » +asp for the age.
Causeso’e‘macmeep'wg:
® increased amount of CSF ¢
I Hydrocephalus.
a.Hgdmnencaplnlgmbsen{-bmhﬁssueis
replaced by sacs containing Suid (CSP).
Transillumination (ltiminate upwards from
below the skulD is positive.
o \nereasedbleecl‘ngwm\hwu
I Sub dural hemorrhage.
. extra. dural hemorrhage.
3 Intraventricular hemorrhage.

4. Sub arachnoid hemorrhage.

. lnereasehsizeo?borywrw&mnh

NEET 65 Paediatrics - v1.0 « Marrow 1.0+ 2023
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emdueapy . .

nssoch&edu&thprmrﬂboned‘s«dgrshﬁes

L Achondroplasia.
a. Osteogenesis imperfecta.
3. Abnormal skull expansion : Beta thalassemia.
magjor (skull akso invoived in erythropoiesic).
* Increased brain tissue :
.. megalencephaly
|
{ )
o S | ———
Soto's NF-  Fragle-x- metobolic Famiial
sgndmm syndrome disorders mesdemephnlg,

| a. Canavon disease
L |
musopokysaccharidosis &M 3 gangjiosidosis
1 | |
Sandhot! disease Toy Sach's
disease

Soto's syndrome (cerebral gigontism) ¢ Increase in head size
and height are noted,
Fms;exsgndmm(caahmdeoﬁderepea&)‘

* Low K.

. orchidi

* ehbngated face and large ears.
NF- (NeuroRbromadosis -1 ¢ Neurocutaneous syndrome.

NEET S§S Paediatrics » v1.0 « Marrow 1.0 - 2023
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i
0 e
Familial megnlenwphay

wnwmmbmmuiMSW
hwehrseheads.

mfehhoﬂcdisordersma&lentshmlebwlc;mddehged
l development.

TagSach‘sdisease:Hmswnhidnsen-de“eiem&

No hepadosplenomegpaly is seen.

Sandhoft disease : Hexosaminidase A and & deflciency;

Hepaiosﬁermmesalsisseen

%TAﬂSam’sandeBeasehaVedmgredspo&s
n the moacula G ,-[-
[ I!n

Craniosynostosis L 00872

i

Synostosis : fusion, Cranio ! skull,
In this condition, there is premature fusion of sutures. -
Grumgbmmnee&spme—-)s&me(pmdshmwreg;hr

LAt 4
I *
[ N

uheneverthesuwe?uses,mesm\ebrgo&esalonsﬂwe

direction of the fused suture, X
Mcomnwhre&ow\dersoprmmms%&m :
suture. :

Active space
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somds eAndY

ichocephaly/
Seophocephaly
Premadure fusion ot Croniosynostosis l_
| Metopic sutuwre Trigonocephaly (in Sront of sl
unioderal coronal suture fAnterior plagiocephaly
Biloderal coronal suture erachucephaly
unilateral lambdoid suture Posterior plagiocephaly
Sagttol suture Dolicho/scaphocephaly
(T P diameter)

eracrgcefhdg Badmac’cerisﬁc&yeo%sml\mtedhdom
syndrome (brood sikull with increased Bi-parietol diameter).

sandromic associations with crmiosgnostosis :

¢ Crouzon sgndmme :
I, Autosomal dominant condition.
a. Proptosis (underdeveloped and shallow orbital
bone). Prominent feature.
3 ngeﬂebnsm (underdeveloped orbib).
4. moxilary Wsu

NEET SS faodiatrics * v1.0 + Marrow 1.0 + 2023 47



[ Feedback

S. Bllateral coronal suture fusion : erachycephaly,
b. Normal Q.

3. Asymmetric face.
4. Syndactyly or mitten hand deformity,
S. Cleft lip/palate.
b. Low Q.
7. multiple sutures prematurely fuse :
Turricephaly or oxyeephaly or acrocephaly.
(Tower shaped skull/conical SkulD

NEET §§ Paediatrics * v1.0 * Marow 1.0 + 2023
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!

Suyndactyy/ mitten hond deformity,
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