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- 1

NORMALGROWTH Active space ---—-

Growth phases 00:00:16

Periods of growth :
Prenatal period :
* &rowth before birth/intrauterine period.
~ Fertilized ovum/zygote : First & weeks of gestation.
- &mbryo : a to 8 weeks of gestation.
- Fetus : 9 weeks of gestation.

Postnadal period :
* Newbom : First 4 weeks.
- Earl}j newbom : First week.
-~ Lote newbom : Next 3 weeks.
* infancy : First Year.
* Toddler:l+o 3 years,
* Preschool: 3410 b Yyears,
* School age ® b to 13 years.
* Adolescent : 10 to 19 yeovrs.
= Eouri\tj : 10 to |35ws.,
- mid: 14 Yo lb years.
- Late:Mto 19 years.

Pubertal chounges :
Puberty occurs earlier in females (8 to 13 5ears) than males (9 1o 14 5ears).

Sequence in females :

Thelarche (enlargement of breast)

¥
Pubarche (Pubic hair)

! arowth spur’c
menorche
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2 - Growth and Development

Sequence in males :
Assessment of testicular size is bg Proders orchidometer.

increase in testiculor size/volume

v

Pubarche  penile enlargement

‘ Grourth sPuﬂ:

Appearance ot axillary and focial hair i

Changes during the middle part o¥ puber’ca in moles :
* Spermarche (Production of sperms).
* \oice craclﬁ'\ng/ deepening seen.

Tanner’s SMR (Sexual moturity roting) :
* Done separotely in males and females.
- in males : Testis, penis, pubic hair, and serotum.
- In females : Breast and pubic hair appearance.
* Stages | (prepubertad to stages Vv (Adult like appearance).

Tonner’s staging in females : Breast appearance.
= S’cage I : No chanses in the breast.

* Stage a : Appearance/prominence of i a2 \ / 7 ( )
brzgs-t bud‘:. A\ /f\ \ ! Y

* Stage 3: Generalized swelling of the i A A k / \ W ( ‘Y )
breasts @eyond nipple and. areoloD. _ ‘ ‘

* Stage 4 : Nipple + areola. forming a. second. g ( T )
mount over the breast. - [

* Stoge S : Mature/adult type appearance,
nipple protrudes forward, and arecla
retrocts.

\ } @® @ i 1 \ £y
I — 11 fiaui

Pubic hair appeamnce : 7‘1‘ onner'’s s’cag'\ng (Femole)
- S’cage i:No pubic hairs.

* Stoge I\: Straight, sparse hairs.

* Stage I\ @ increase in number and curling of hairs.

* Stoge IV : Dense pubic hair Curlyp.

* Stage V : Pubic hairs extends into medial part of thigh regjion.
Pigmentation starts increasing $rom stage 1l to .
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Normal Growth

Tanner’s staging in males :
* Stage |: Testis size < A5 em and volume < 4 mil.
¢ S’case e
- Testis size 7 &5 em and volume 7 4 ml.
- Serotum size increases, skin over serotum is red in eolor.
* Stoge W : Further increase in volume of testis, penis lengthens,
and serotal skin is dork,
* Stage IV : increase in length § breadth of the penis.
* Stage V: Volume of testis > 40 mi (Adult like appearance).

Note :
Pubic hair changes are similar to $emoaoles.

Growth spurts & patterns

Tanner’s s’cda‘\ns (male)

00:15:10

Rules :
* Growth is in cephalocaudal progression.
* &rowth cccurs from the distal o proximal direction.
* Not all tissues in the bodg grow o the same rote.

Growth spur’cs :
| a
®
100 + 100 -1+ @
Q
SO -+
so +
} } i
ol Ao —» a o — 13

&roph 12 Till & years there is steep increase followed by minimal growth
(Paxalbolo). Depicts growth of brain.

Groph a : Depicts somadic growth.
¢ Sigmoid curve.
* Phases : Rapid growth ( § 3) : &rowth spurts.
* fhase 2 : Pubertal growth spurt.
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4 - Growth and Development

_____ Active Space - Pubertal 9row’ch spurts
* Occur early in females.
* Increase in he‘\gh’c :
- 1o 48 em in femoales.
- 30 t0 320 cm in moles.

Growth spur’cs :
* Femaie : Tanner’s s*'cage 3,
* moales : Tanner’s S’cage 4,

Growth podc’cems :
300 %
3 4
100 + 100 1
Adult
size
SO T
So =
1 1 i i
T I T i
a 4 8 1&
nge — F\ge 18—
C-_\raph e

* Peok (4-8 Seours) is & times of adult size.

* Ccomes back to normal size ofter 8 years.

* &g ujmphoio\ tissues like LN, tonsils, and adenoids.

* petween4 10 8 Yeors: Phgs'\olog‘\cod \Smpho'\d hgperplas\a,

G\raph a:
* Increose in size ofter 10 to 14 years.

L S’ca‘ge ot 3onadod Browkh.

Assessment of growth 00:23:34

An’chropome’crg : Measurement of Srowth parometers.

weiam :
* Averoge birth uoe‘\gh’c in indio. * 8.9 kg,
* Lew is defined as weight < &S Kg.
* Physiological weight loss : During I* week
- 10% of weight loss in term babies.
- Preterm babies : Up to 15% of weight loss.
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Normal Growth - 5

* Regaining of birth weight : 10 (Termy 4o 14 doys (Pretermy.
* Best way of assessment : Growth charts.

¢ girth migh’c doubles b5 S 10 b months.

* Birth weight triples bﬂ | year.

* Birth weight quadruples by & years.

Heish‘l:/ length :
* Length : Measured in supine posture (Up to a 5ears).
* mMeasured by stadiometer (He‘nsh’c) or infantometer (Leng’«h).

Heish’c board
movoble
heodboord
Move quickly and surely to measure length
accurotely before the bab5 becomes agitated.
Fixed boseb i
ixed baseboord movable benskh board. Fixed boseboord
heodboard
Stodiometer infontometer

* Normal length o birth : Approximately S0 em.
* In the first year : increase of S em hence, ot | year : 75 em.
* Inthe second Year : increase of 10 to IS em hence, ot & years : 85 1o 90 cm.
* There is a steady increase of b em/year #ill 14 years.
* After 12 years (Pubertal growth spurts) :
- Females : 8em/ year:
- males : 10 em/ yeox.
* Height doubles bﬂ 4 yeoss.
* Height riples b5 la years.
* Holf of adult’s height in a. normal child (8o-8S ey : Around & years a8 to a4
months).
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6 - Growth and Development

Body proportions and circumferences 00:32:28
Heod
Body proportions : .
upper Segment (US) : Lower Segment (LS) ratio.
* Atbithitis L7:1 us ’
* n’csgears itish3:| N
* AtT7toloyearsitis:l.
[ Pubis |

* After 10 years itic09:|
S'\Sn'\?\cance : Usetul in the evaluotion of short stoture.

Arm spon :
* measured $rom tip of one ?\nger *o tip of other ?mser.
* uged in tall children.
* At birth : Height > Arm span (ifSerence is &S cm.
° gt yeors : He'\gh{ = Arm span.

* ilyears : Arm span > Height OifSerence is 1 o & em). €

Circumferences :
Head circumterence (HC :
* Aiso colled as occipitofrontal circumberence.
* It indicates brain 8row’ch.
* At birth : Approximodely 24 em (33-25 ermy.
* First 3 months after birth : increase of 3 ecm/month.
At 3 months : 40 em.
* Next 2 months : Increase in | em/month,
At b months : 43 ecm.
* Next b months : Increase in 0.5 em/month.
At 13 months : 46 cm.
* Nextl Year : Inereose in & em.
At a years : 48 cm.
* At around & years : Sa em.

Chest circum$erence (€O :
* measured of the level of nipples midwoy
between inspiration § expirotion.
* Birth : HC > CC (Bemy.
® lyear:HC = ccC.
* 7lyear: CC > HC.
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Normal Growth - 7

mMid arm circumference :
* meosuwred in children < S years.
* useful for community assessment of grousth (Can be done by health workers).

Shokir’s tape :
* MUAC measured ot midpoint of arm: midpoint between a bor\3 prominences.
* green : Nutrition is normal.
* Yellow : Mmalnutrition.
* Red : Severe malnutrition (€ ILS cmy.

Mid upper arm circumference (MUAD tape

Skin fold thickness measurement :
* Thickness of subcutaneous ot is meosured,
* Indicator of nutritional status in children.
* Instrument : Harpenden’s caliper.
- 210 mm : Normal.
- < mm: Severe malnutrition.
* Charts for skin fold thickness : interpreted as
percentile volue.
- < 5" percentile * Low value (Malnutrition.

Harpenden’s caliper

Growth charts 00:46:06

In Indio ¢
* BetweenOt0 S years : Onltj WHO charts are used.
* St019 Years: LWHO or IRP chorts con be used.

WHO Srowth chart:
* most pre?erred ond used common!g.
* Considered as intemodtional comparison ‘ools.
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