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NORMAL GROWTH

Growth phases 00:00:16

Periods of growth :
. Prenatal period : &rowth before birth/intrauterine
period,
* Fertiiced ovum/2ygote  First 3 weeks of
gestadion.
. anbgma'coswee}sso&‘»gestaﬁon.
o Fe’cus:QweeKso?—ges{'o&ion
a. Postnodal period *
¢ Newbom : First 4 weeks.
Eargjruaxﬁxmww= First week.
Lote newbom : Next 3 weeks.
. ln?—ancwﬁrstgear.
. Tbchikartlto:SEyanrs
* Preschool : 3 4o & years.
o Schoolage=b'cola5ears.
* Adolescent : 10 t0 19 years.

Rdolescen’case group :
earlfj : 10 to 13 years.

mid=|4’co|&’5ears
La'ce=|7'c0l95ears.

Pubertol chanses :

Puber&goccurseaﬂierm%males(s&olaﬂears)ﬂunmﬁ
(9 to 4 years.
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Sequence in females
[ Thelarche (enlargement of W
breast)
——
Pubarche (pubic hair) J

i

e‘rowkhsgmt

o

Sequence in males *

Assessment of testicular size is b3 Praders orchidometer.

[ \erease in testicular size/ |
L volume
&
[ Pubarche § penie
§ eniarsemen’c )
i Srowth spurt
fAppearance of axillary and
focial hair

uxansesdurhaﬂ'\emiddlepar’co?pubeﬂginmdey

* spermarche (production of sperms).
* Voice cracking/deepening seen.

Assessment of puberty :

Tanner's SMR (Sexual madurity roking).

Done sepavadely in males and females.

In males : Testis, penis, pubic hair, and serotum.
In females : Breast and pubic hair appearance.

FrornstageS\(prepubertoD’cos'maesv(am}HKe
appearance).
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Tanner’s staging in females : ereast appearance.

s’cagelwochangesm{hebreast ..

Stoge a : Appearance/prominence of
breast buds.

Stage 3 : Generalized swelling of the
breasts (beﬁond nipple and
areolo).

Stage 4 : Nipple + aredla. forming a.
second mount over the breast.

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

Pubic hair appearance :

S’case I No pubic hairs,

Stage I : Straight, sparse hairs.

Stage W : Increase in number and curling of hairs,

stoge IV : Dense pubic hair (wrlg).

Pigmentadion starts increasing from stage 1t to Iv.

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

Tanner’s staging in males :

Pubsic hair changes are similar to females.
Testicular volume is represented as number,
Size of the testis is mentioned,

s{'ase\=Tesﬁssize<a.Scmandvohm<4mL
S’case I\ ¢ Testis size > 4.5 em and

volurme > 4 ml {

(

Serotum size increases, skin

over serotum is red in color.
Stage I : Further increase in volume [

o testis, penis lengthens,

ond serotal skin is dark. ‘
Stage Iv : Increase in lengfh ond

breadth of the penis,
Stage V : Volume of testis > 20 ml (adult like appearance),

NEET SS Paediatrics * v1.0  Marrow 1.0 + 2023
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Growth patterns 00:15:10
Rules:
Growth is in Cephalocaudal progression.

Growth occurs from the distal to proximal direction.

Mo’cal\ﬁsswsmﬂ\ebod}jgrowaﬂhesamem&e.
i a

®

&roph | : Till 3 yeors there is steep increase foliowed, by
minimal growth (paralbola). Depicts growth of brain.
Graph 4 : Depicts somadic Srowkh.
Sigmo'\d Browth.
Prases : Rapid growth § § 2) » Growth spurts.
Phase 3 : Pubertal growth spurt.
Pubertal growth spurts cecur early in females.
Increase in height is around 1 to 48 em in females.
\ncreasehheish’c%sao’comcmhmales.

G\rowthsPuﬁs=

Femoale : Tanner's s’mge 2,
Maoles : Tanner’s stage 4,

200+
3 4
100 4 100
Adult
size
50
w-
— | E
a 4pge>8 Ageld = 1a

&roph 3 : Peak (4-8 5ears) s & times of adult size. Come
back 10 normal size ofter 8 yeors.
&g+ Lymphoid tissues like LN, tonsils, and adenoids.
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00 Normal growth

getween 4 t0 8 years: Phgsiolosical h:}mphoid
hgperplasia.

&roph 4 Increaseinsizea?&erw'colaaears.
Stage of gonadol growth.

Assessment of growth 00:23:34

Anthropometry : Measurement of growth parameters.
RAveroge birth weish’c in Indio. ¢ 8.9 kg

Lew is defined as weight < &S Kg,

During first week, there is 10% of weight loss in term babies.
For preterm babies : Up to 15% of weight loss.

This is called as phgs'\oloaicol weight loss.

Regaining of birth weight : 10 erm) to 14 days (pretermy.
ses'cwago‘?assessmen’vamwthchaﬁs. '

Birth weight doubles by S to & months.

Birth weight triples by | year.

Birth weight quadruples by a years.

Height/length assessment :

Length : Measured in supine posture (up to & years).
measured by stadiometer (height) or infantometer (ength.

Staiometer
Height board

headboard LI

Normal lerg{’n ot birth npproximateB SO em.
\n’che%rstgearﬂncreaseo?&ScmSo,aklgear:?Scm
InﬂwesecondgearﬂncreaseoﬁOkolScmSo,ataﬂears:
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8S 40 90 em.
Thereisasteodghcreaseoﬂ‘»bcm/gearﬂ\lagear&

After 12 years (pubertal growth spurte) :
Femo.l%=8cm/5ear.
md&s:IOclT\/}jeo.r.

Height doubles bg 4 years.
He‘gh’c triples b5 Iagear&

Hol? of adult’s height in a.normal child (80-85S emy) : Around. 4
years (840 a4 months).

Body proportions 00:32:28

Head
upper Segment (US): Lower Segment Q E
AT

(BN

ptbirthitis L7t
At 3 years itis i3
At 740 10 years i is1: 1,

Abter 210 years it is 0931,
They are useful in the evaluation )\

of short stature. -
in ol chidren : frm spon.

At birth : Height > Arm span (difSerence is ¢ >
as em.

Nllaears=Hei3hl'=ﬂrmspm1
>||Beo.rs=nrmspan>ue15m(di¥¥erence

is 140 & cmy.

Circumferences 00:36:50

Head circumberence (HC) : Riso called as oeCipitotrontal
circumference.
it indicotes brain smw’ch

eoeds oAlloy

At birth : Approximately 34 em (32-3S em.

NEET SS Paediatrics » v1.0 » Marrow 1.0 + 2023 Page 6/9
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00 Normal growth

First 2 months after birth : increase of a em/month,

At 3 months : 40 cm.

Next 3 months : Increase in | em/month, At b months : 43 em,
Next b months : Increase in 0.5 em/month. At 12 months : 46 cm.
Wt|5w=\meminamma5m=4em
A’caromdlagearysacm

Chest circumference (CC) : Mmeasured ot the level of nipples
midung between inspiration ond expirodion.
Chest circumference

girth : HC > CC (3emy).
|5w=Hc=w.

71 Year: CLHC.
mid arm circumberence :

mid arm circumberence
mid upper arm circumberence
(ure) tope

measwedinchildren<53eo.rs.
RiSuse?-m?orconmun‘rtg
assessmento?grouﬁh,becwsei’ccanbedonebghea&h

workers, g
g
3
Shakir’s tope :

midpoint of the arm : mid point between a bony prominences.
€reen ¢ Nutrition is normal.
Yellow ¢ malnudrition.

NEET S8 Paediatrics * v1.0 » Marrow 1.0 » 2023 Page 7/9
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Paediatrics 00

Red : Severe malnudrition (€ IS emy.

Skin fold thickness measurement :
Thickness of subcutaneous fot is
measured.

it is an indicotor of nutritional stotus in
children.

It is done b5 Harpenden’s coliper.

7 10 mm : Normol,
< b mm : Severe malnutrition.

Charts for skin fold thickness : Interpreted as percentie
value.
< Sth percentile : Low value (malnudrition.

Growth charts 00:46:06

w\-!OSrowthismostpreQerredmdusedcommnB.
in Indio, between 0 to S years: On.lg WHO charts are used,
sfol95ews=wH00rm9char’cscanbeused.

WHO charts can be used as intemational comparison toolks.
Tgpes of WHO charts :
* weight/age charts.
* weight/height charts.
* Height/age charts.
* HC for age charts.
* MAC for age charts.
* Ml charts (weight in kg/height in m? : used in > S years
ot age.

@oeds eAjoyY
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00 Normal growth

Best tool for assessment in < S years : Weight /Height chart.

Growth chart in
Blue colour : Boys.
Pink colour : girls.
In o height for age chart,
Mayor percentiles are recorded,
so" percentile : mean volue.
High value (tall stoture) : Value above 97" percentile,
Low value (short stature) : Below 3™ percentile,
eetween 97" percentile and 3™ percentile : Normal values.

Standard deviadion /2 scores : Deviation from mean value.
&g : 97" percentile (+a) SD

8s™ percentile is (+ D SO.

IS" percentile is (- D SO.

3" percentile is (- & SO.

Active space
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ABNORMALITIES IN HEAD SIZE AND
HEAD SHAPE

microcephaly (small head) :

Based on head circumberence for age chart, head
circumterence < -35D is considered as microcepholy,
Thisisanexcep’donkosenemlnﬂe=wnsidemg<-350 in
the definition would mean including normal children as wen.

Prirmrg/ Genetic microcephaly :

Seendue’coan}j m;l’cdur'\ngbraindeVe\opnm’c.

Refers o anomalies affecting the brain like anencephaly or
neuronal migrodion disorders.

&enetic syndromes like down's Syndrome (trisomy a.

Familial mlcrocephalg : Smoll head size runs n the ¥ami|3
members, usual\5 inherited as autosomol recessive.

Secondary microcephaly (normal brain developmen? :
Aequired microcephaly ¢ extrinsic factors cause microcephaly,
extrinsic factors include
* moternal factors :
. Infections during intra. uterine life.
example : TORCH infection.
a. Radiation during Ist trimester (impaired
organosensisb.
3. Toxins (drugs/chemicals) taken durig
pregroncy.

4, Terodosens like phengto‘m or aleohol.
* Perinotal factor like birth asphgy(m.

* Post notal Sactors
Tmumaorinifecﬁonhhechildup'co’cheaaeo?ageo.rs
(active brain growth occurs fill  years of age).

* metabolic disorders (metakbolite accumulotion in brair) :

I P\'\enghe’conuria.
a L.Bsosomal storage disorders :

NEET SS Paediatrics * v1.0 « Marrow 1.0 » 2023
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Hepadospienomegaly and low IQ are seen.
o. Goucher disease.

b. Niemann pick disease.
oth hove autosomal recessive inheritance,

goucher’s disease

Niemann pick disease

De%caencg n
glucocerebmsidnse enzyme

pefciency of sphingomuelinase

Can also ofSect the bones :
Causes expansile lytic lesions
also called as

pancytopenia. (defective bone

MOrTouy,

Does not involve the bones

No cherry red spots.

Cherry red spots seen in macula.

Accumulotion of
slumcerebrosides os tgpm.l
wrinkled/crumpled tissue
paper appearance on biops&

Aecumulation of sphingomyelin gives
foamy appearance of celis.

Late onset sgndromes ossociated with microcephcxl5 :
* Rett syndrome (acquired microcephall.

¢ Angelman Sgndrorne.
* Seckels 55ndrome.

Rett syndrome

00:12:56

X-linked dominant disorder.

* genetic disorder characterized b}j defect in mecPa

3@"3.

* From birth 4ill | year of age, head circumberence is
normal After | yeaw, deceleration ot brain growth results

in microcephalg.

® Developmental resrasion :

Up o0 1 year of ane, the child achieves normal milestones
but after | year of 03¢, e chid loses previously
agquired milestones (eq : stand without support in |
year but not able to, even with support o 1S years).

NEET SS Paediatrics - v1.0 « Marrow 1.0 » 2023
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00  Abnormalities In
head and
head shape

. S’cereotgpies :
Characteristic hand wringing
purposeless repetitive
movements in the midline.

* Speech defects.

* ataxio. (worsen over time
ond adolescents become

whee\c\'\air-dependen’c.

Seck.e\sgndromw
* gird headed dwarfism.
* peak like nose.

Seckel sgndrorne

Q. A child with microcephalg, low 1Q, seizures and
hﬂpcpigmn’ced hair is being evoluoted, The child is born out
of consanguinous marriage. which of the following is the
likely cause of mim’ocephalg?

¢ Familial m'\crocephala.

* Inbom error of metabolism.

* TORCH infections.

* Neural tube defect.
Diagnosis : Phengl ketonurio.

Phen5| Ketonuria. :
most eommon amino acid metabolic disorder.
Autosomal recessive in inheritance.

Pk\en}jlalanm
hydroxylase

Normall Y phen5lalanine T5ros'ne—> melanin

Active space

Phenyketonuria. —> defcient/absent phenylamine
hgdroglase —> deficient ’cgrosine — deficient melanin —
hypopigmentation —> fair skin, blonde hair, blue eyes.
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Increasing phen}jhhnine — converted to metabolites like
phmalac‘co&e, phenﬁlpgrivm 5 phenglace’m&e.

erain cb.moge ond m‘:crocephalg in these patients.

mvsg/mous\tj odor of the urine —> due o phenylacetate
exeretion.

mo.naaemen’c ;
® Restriet diet containing pheng\almine.
* enhance activity of phenylalanine enzyme co-factor,
via. synthetic 814 (retrahydrobiopterin) called as

sapropterin.

Q- Phenotypic appearance of two infants with microcephaly is
shown below. ldenﬁ¥5 the possible teratogen incriminoted in
these scenarios ?

Fé’ml aleohol 53ndrom

Philtrum : Area. between nose § mouth, Normally, markings/
impressions are seen.

In $etal aleohol syndrome, there is increased risk of heart
defects (ventricular Septal Defect is common).

NEET SS Paediatrics * vi.0 - Marrow 1.0 - 2023
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normalities in
ead size and
head shape

Fetal hgd.an’(oin sgndrome :
* Phenyfoin (diphenylhydantoin) exposure.
Cleft lip/polote.
Heart defects (commonly VSD).
small hands/Seet.
mid facial hypoplasio. (mid face structures smaller when
compared 1o other structures in face).

macrocephalﬂ :
Head circumference » +3SD for the oge.

Causes of magrocephaly *
* Increased amount of CSF
I Hydrocepholus.
& Wydranencepholy : Absent brain tissue is
replaced by sacs containing Suid (csP.
Transilumination (lliminade upwards $rom

below the skulD is positive.
* Increased bleeding within skull : g
. Sub dural herrm\'nae. g

a. &4ro. dural hemorrhase.

3, Intraventricular hemr?nge.
4, Sub arachnoid hemorr\'\aae

* Increase in size of bon5 compartment :
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Rssociated with primary bone disorders like :
L. Achondroplasio.
a. Osteogenesis imperfecta,

3. Abnormal skull expansion : Beta. thalassemia.
major (skull also involved in erythropoiesis).

* increased brain tissue :

I megalencephalg
W'IWP‘W&
J !
Sﬂﬂdﬂ)m Mon—sandromic
I
¢ ) ) |
\[ Familial

Sotos gy  Fragle-X-  metabolic
syndrome syndrome disorders megalencephaly

! !

Lysosomal storage Leukodystrophies

cispridecs l. Alexander disease
. a. Canovan disease
mcopolﬂso.ccknridosis agma gangliosidos‘\s
Sandhot! disease Tay Sach's
disense

Soto's syndrome (cerebral Sgo.n’ﬂsm) : Increase in head size

and height are noted,
g Fragjle X Syndrome (L6 trinucleotide repead) :
é * Low IQ.
¢ * macero-Orchidism,

* glongated foce ond large ears.
NF- (Neurofibromatosis - : Neurocutaneous syndrome.
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Familial megalencephalg :
Normal 1Q and normal development seen. All S’-mnilg members
have lorge heads.

metobolic disorders : Patients have low 1Q anddelaﬂed
l development.

Toy Sach's disease : Hexosaminidase A de%ciencg.

No hepa&osp\enomesalg is seen,
Sondhot disease : Hexosaminidase A ond & de%ciencg.

Hepa’:osﬁenomeaalg'sseen.

eoth Toy Sach’s and Sandhot disease have cherrg red spots
in the macula.

Craniosynostosis 00:37:12

Synostosis : fusion, Cranio : sikull
In this condition, there is premature fusion of sutures.
&rowing brain needs space — skull expands in an irregular

manner,

whenever the suture fuses, the skull elongodes along the
direction of the fused suture.

Most common suture o undergo premadure fusion : Sagjittal
suture.

Active space
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