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GROWTH

GROWTH CHARTS:

— GROWTH — increase in physical size

EMBRYO 15t 8 weeks

FETUS Rest of IUL (from 9 weeks)
NEONATE 1st 2.8 days of life

INFANT 1st year of life

TODDLER 1-3 years

PRE SCHOOL 3-6 years

ADOLESCENT 10-19 years

GROWTH ASSESSMENT:

Growth is assessed by ANTHROPOMETRIC PARAMETERS like

1. Weight

2. Height

3. Head circumference t.me/latestpgnotes
4. Mid arm circumference

5. Skin fold thickness

6. Chest circumference

7. Body Mass Index (BMI)

MID ARM CIRCUMFERENCE:

— Device used by health workers to measure MAC - SHAKIR'S TAPE
R XX XEXXXEXXX XXX

Borderline (12.5-13.5¢cm)

1 [

Malinutrition <12.5cm >13.5cm Normal



SKIN FOLD THICKNESS:

— Device used to measure - HARPENDEN CALLIPERS (Gives an idea of the amount

of subcutaneous fat)

— Avreas to be measured:

e Supra scapular
e Subscapular
e DBiceps

e Triceps
— Tanner’s charts used previously

- WHO charts are used now

CHEST CIRCUMFERENCE (CC):
AT birth > Head Circumference > Chest Circumference
By 9 months — 1 year - HC = CC

> 1 year —» CC > HC t.me/latestpgnotes

Note: If any of the above parameters differ, it indicates MALNUTRITION
BODY MASS INDEX (BMI):

Weight (Kg)
Height (m)2

BODY MASS INDEX (BMI) =

GROWTH CHARTS:

— Graphical representation of the anthropometric parameters

— NCHS GROWTH CHARTS (1977)

- CDC GROWTH CHARTS (2000)

- WHO GROWTH CHARTS (2006)

NCHS — National Center For Health Statistics

CDC  — Center For Disease Control & Prevention

WHO GROWTH CHARTS:

— Preferved growth charts for under-5 children all over the world

— Based on MGRS (Multicenter Growth Reference Study)



- Conducted in & countries across the world including India
- Countries (BONGUI)

Brazil Ghana
Oman UsS
Norway India [New Delhi]

— Envrolled those babies who are exclusively breast-fed children in 1t few months of life

— Excluded factors like Maternal smoking & Alcohol
— WHO growth charts available for

Weight for age

Weight for height

Height for age

Head circumference for age
Mid Arm Circumference for age
Skin fold thickness for Age

BMI for age

8. Major motor milestones

NS W > W PR

— Separate charts for boys & girls

— 2 types of growth charts are ava:'fab‘;emellateStpgnOteS

v v

Percentile based Standard deviation ovr
Z-score based

Percentile based Standard deviation or
2-5core based

=1Vl 1
50 4 4
10 MR o

Mt 3rd HE /__:5

T / T /_

o 2 age — age

INDIAN GROWTH CHARTS: (Preterred beyond 5 years ot age)
1. IAP (Indian Academy of Pediatrics) charts
2. K.N. AGARWAL CHARTS

3. KHADILKAR CHARTS



NORMAL ANTHROPOMETRIC PARAMETERS:

WEIGHT:

Birth weight of an average Indian baby ~ 2.8 — 2.9 kg

Birth weight - W
At S months - 2 W
At 1 year - 3w
At 2 years - 4w
At 3 years - S W
At 5 years - 6 W
At 7 years - 7 W
At 10 years - 10 W

2> Birth weight doubles at 5 months
2 Birth weight triples at 1 year

EXPECTED WEIGHT OF CHILD:

x+9 .
< 1 year = = X — age in months

1-6 year > 2x+ 8 x — age in Jegne/latestpgnotes
7 — 12 years -

2
HEIGHT:

X — age in years

— Length — 15t 2 years of life
- Device used to measure length - INFANTOMETER

— Height — > 2 years of life

- Device used to measure height - STADIOMETER

LENGTH/ HEIGHT OF CHILD: Infantometer
At birth 50 cm
By 3 months cO cm
By 9 months 70 cm
By 1 year 75 tm
At 2 years Q0 cm
At 4 — 4 /2 years 100 cm

—  Maximum growth takes place during — 1t year > Puberty
— Length of the child t ses by 50% in - 15t year
— Height of a child doubles itself or increases by 100% — 4 — 4 /- years



— Expected height of a child = (6x + 77) em; x — age in years

UPPER SEGMENT: LOWER SEGMENT RATIO:

— Upper segment — Part of the body above symphysis pubis

— Lower segment — part of the body below symphysis pubis

AGE US:LS ratio
At Birth 1.7 -1.9:1
At 3 years 13 :%

At 7-10 years 1:1

HEAD CIRCUMFERENCE/ OCCIPITO FRONTAL CIRCUMFERENCE (OFC):

— Measured using Non stretchable measuring tape with ‘mum’ marking

— At Birth, HC - 33 — 35 tm

AGE

RATE OF INCREASE IN HEAD
CIRCUMFERENCE

15t 3 months

2 cm/ month

Next ¢ months

1 cm/ mq_niif\‘ n

~+

NEXT & wmonths

0.5 cm/ montﬁ

/1 PR Py |
CITTETateSTpPynot

next 2 years

0.2 cv/ month

€S

Q. If Head Circumference at birth is 35 cm. When it will become 43 cm?

A. At birth - 35 cm
I —= 3537 tm
2 m — 39 cm
3 m - 41 cm
4 m — 42 cm ;

BRAIN DEVELOPMENT:

At 1 month
At 1 year of age

At 2 years of age

[5m - 43 cm]
SIZE OF BRAIN

— 36% of adult size
— 72% of adult size

— 85% of adult size

2> Maximum growth is in 15t & 274 years of life



SHORT STATURE:

DEFINITION — Height of child < 3 percentile (or) < -2 SD of expected, according to age & sex of child

Aditya, a 1 ¥ yr old child has a length of 68 cm. Is it normal?

ARl = Orart gitkure

CERS ety fehy | e
- som m ey
Ht (em) | ard e
§ e
,-'f"f; - |
7 . /7 = SHORT STATURE
1 &2 3 4 % rﬁ’:; !
a—— QQ!. (“U‘S) ‘ i : : |
CLASSIFICATION:
PROPORTIONATE SHORT STATURE — US:LS ratio unchanged

t.me/latest otes
DISPROPORTIONATE SHORT STATURE — [J :Lg mpxtg Q«anges
IMPORTANT CAUSES OF PROPORTIONATE SHORT STATURE:

1. NORMAL VARIANTS
2. INTRA-UTERINE CAUSES
3. POST-NATAL/ ACQUIRED CAUSES

[) NORMAL VARIANTS:
1. Familial Short Stature

2. CDGP (constitutional Delay in Growth & Puberty)

.
-
s
-
-
-
o

" 20

' 2 3 &

cosp



FAMILIAL SHORT STATURE

cDGP

1. Child’s height is < 34 percentile of
expected, according to age & sex, but it is
normal as per his target height.

1. Child’s height is less than expected during
childhood, but Final adult height attained is

normal

2. Child has normal puberty

2. child has delayed puberty

3. Family H/O short stature @

3. H/0 delayed puberty in parents

4. Bone age = chronological age

4. Bone Age < chronological age

MID PARENTAL HEIGHT (MPH):

FH+MH+13
Boys — > cm

. FH+MH-13
Girls — > cmn

BONE AGE: Preferred X rays for its estimation-

In neonates — X-ray Knees
Infants — X-ray shoulder
1 — 13 years — X-ray hand & wrist

BONE AGE < CHRONOLOGICAL AGE

t.me/latestpgnotes

1. CDGP (Mc cause of short stature during childhood)

2. Congenital hypothyroidism
3. GH deficiency
4. Severe Malnutrition
() INTRA UTERINE CAUSES
1. lUGR
2. Intra Uterine Infections (TORCH)
3. Genetic syndromes:
- Turner syndrome

- Down syndrome

- Seckel syndrome (Bird headed dwarfism)




() POST NATAL/ ACQUIRED CAUSES

SEVERE LONG-STANDING MALNUTRITION

ANY MALABSORPTION (celiac disease)

W oA Wb R

GH DEFICIENCY:

— US : LS Ratio is normal
— Bone age < Chronological age
— GH STIMULATION TEST:
- Dynamic test
- Done by using any one of
e Clonidine
e Insulin

e Arginine

ANY CHRONIC SYSTEMIC DISEASE (chronic kidney disease)

ENDOCRINE DISORDERS: GH deficiency, Cushing syndrome (Mc cause is latrogenic)
PSYCHO SOCIAL DWARFISM (maternal deprivation)

— Rx — Recombinant GH therapy (S/E — Pseudo tumor cerebri)

t.me/latestpgnotes
IMPORTANT CAUSES OF DISPROPORTIONATE SHORT STATURE:

Short trunk dwarfism (US: LS ratio — Decreases)

Short limb Dwarfism (US: LS Ratio — increases)

1.Short > Spondyloepiphyseal dysplasia

1. Rickets

2. Man > Mucopolysaccharidosis

2. Achondroplasia

3. May > Muco-lipidosis

3. Osteogenesis imperfecta

4. Climb -> Caries spine (pot’ts disease)

4. Congenital hypothyroidism

5. High > Hemivertebra/ Butterfly vertebra

5. Chondroectodermal dysplasia

ALAGILLE SYNDROME COMPONENTS:
— Neonatal cholestasis
— Triangular facies

— Pulmonary stenosis

—> Hewm vertebra

TRIANGULAR FACIES - Also seen in RUSSEL SILVER SYNDROME




ACHONDROPLASIA:

— Autosomal dominant inheritance A
— Champagne glass pelvis on x ray C
— Hand abnormality (TRIDENT HAND) H
— Obesity o
— Neurological problems N
— Delayed motor milestones D
— Recognized at birth R
— BOwing of legs o
— Proximal [imb shortening P
— LArge head LA
— Short stature S

- Inter-pedicular distance b/w vertebra dedrensed|atestpgnotes

— Gene involved — FGFR 3 gene [Fibroblast Growth Factor Receptor 3 Gene]

OSTEOGENESIS IMPERFECTA/ BRITTLE BONE DISEASE/ DENTIGEROUS IMPERFECTA:
— TRIAD:

- Recurrent fractures / Body deformity
- Blue sclera

- Deafness
— Type-I collagen Defect

— Rx: by Bisphosphonates [PAMIDRONATE]



ABNORMALITIES OF HEAD SIZE & SHAPE:

MICROCEPHALY/ SMALL HEAD

10

DEFINITION — HC of a child < - 3 SD or Z score of expected according to age & sex of child

IMPORTANT CAUSES:

PRIMARY/ GENETIC CAUSES:

1. CRI-DU-CHAT SYNDROME (5P-) Can not
2. SMITH LEMLI OPITZ SYNDROME See

3. PATAU SYNDROME (TRISOMY 13) p

4. EDWARD SYNDROME (TRISOMY 1.8) E

5. FAMILIAL F

6. RUBINSTEIN TAYBI SYNDROME R in

7. CORNELIA DE LANGE SYNDROME Child

SECONDARY CAUSES:

t.me/latestpgnotes

MATERNAL CAUSES

OTHER CAUSES

1. INFECTIONS (TORCH)

2. SMOKING

3. ALCOHOL INTAKE (FETAL ALCOHOL
SYNDROME)

4. RADIATION EXPOSURE

5. PHENYLKETONURIA

6. PHENYTOIN INTAKE

1. SEVERE MALNUTRITION in baby
2. CNS INFECTIONS DURING INFANCY (MENINGO
ENCEPHALITIS)
3. ACQUIRED MICROCEPHALY
— RETT SYNDROME (X-LINKED
DOMINANT)
— ANGELMAN SYNDROME
— SECKEL SYNDROME

SECKEL SYNDROME
« miuocephaly
* elongated bird
Like foce
~ * beak Like nose




ABNORMALITIES OF HEAD SHAPE:

2 [t is due to premature fusion of cranial sutures > called as CRANIOSYNOSTOSIS

= DOLICHOCEPHALY:

- Elongated head > due to premature fusion of sagittal suture

- Most common type of craniosynostosis

2 TRIGONOCEPHALY:

- Premature fusion of metopic suture

= TURRICEPHALY:

- Premature fusion of coronal, spheno-frontal, fronto-ethmoid sutures

SYNDROMES ASSOCIATED WITH CRANIOSYNOSTOSIS:

4

Carpenter syndrome
Apert syndrome

Pfeiffer syndrome

L 2 A

Crouzon syndrome:

- It is due to premature fusion of coronal suture

- Features of Crouzon syndrome:

e Brachycephaly

e DBulging eyes

t.me/latestpgnotes

e Mid-face hypoplasia

e  Prognathism > protruding jaw

NORMAL & ABNORMAL DENTITION:

NORMAL DENTITION:

PRIMARY DENTITION

SECONDARY DENTITION /

MILK/ TEMPORARY TEETH | PERMANENT TEETH
Begin at 6 — 7 months 6 years
15t tooth to erupt Lower central incisor 15t molar
Last tooth Second molar 3vd yolar (or) wisdom tooth

Completes at

2 and half — 3 years

12 years (except the 3
mwolar) 34 molar (18-25
years)

Total no. of teeth

20

2B -52




13

ABNORMALITIES OF DENTITION:
DELAYED DENTITION:
Definition — When no tooth erupts by the age of 13 months

IMPORTANT CAUSES [Mnemonic = “FRIED CHOP’]

1. Familial
2. Rickets

3. ldiopathic
4. Endocrine

- Hypopituitarism
— Hypothyroidism
— Hypoparathyroidism
Down syndrome
6. Cleidocranial dysostosis:
- Absent clavicles

- Large anterior fontanelle

- Delayed closure of anterior fontanelle

- Supernumerary teeth (also found :'ntMAthﬁgma;%ecancemus condition of carcinoma of

colon)
NATAL TEETH:
1. Pierre Robin sequence
2. Ellis van creveld syndrome HUTCHINSON’S TEETH
3. Epidermolysis bullosa (lethal acantholytic variety)
4. Soto’s syndrome
HUTCHINSON’S TEETH: - Notched incisors

— Seen in congenital syphilis

= Hutchinson’s triad: Hutchinson’s teeth, interstitial kevatitis, SNHL



(i {

BAG & MASK VENTILATION

+» RESERVOIR

—» Oxygen tube

Mask Self inflating bag

t.me/l

-

PERIPHERAL/ ACROCYANOSIS Capillary refill time [Normal- <3sec]

I[UGR & STEPS OF HAND-WASHING — Atleast 2 mins
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4 months Partial weight bearing when made to stand
5 months Feet to mouth, complete neck control
&6 months -Supports his weight on extended arms in prone position
-prone to supine
-Sitting with support / sitting in tripod position
7 months Supine to prone
8 months Sitting without support; crawls
9 months Standing with support
10 months Creeping
10-11 months Pivoting
Cruising
1 year e Stand without support
e Walk with support
e Walk with one hand held
e Can walk on hands & feet like a bear
15 months Creep upstairs
Walks without support
18 months e Goes upstairs & down stairs holding the side railing
e pulls a toy
. R t.me/latestpgnotes
2 years Goes upstairs & down stairs 2 feet per step
Kicks a ball
Walks backwards
3 years Goes upstairs with alternating feet & down stairs 2 feet / sleep
Rides a tricycle
4 years Goes upstairs & down stairs with alternating feet
Hopping
5 years Skipping
Can stand on 1 leg for > 10 sec
FINE MOTOR:
1 month Hands kept closed
Palmar grasp reflex present
3 months Hands kept open
Palmar grasp reflex lost
Hold an object when placed in hand
‘Hand regard’ appears (disappear at 20t week)
4 months Tries to reach an object, but overshoots
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5 months

Bidextrous grasp

6 months

Unidextrous or palmar grasp
Can feed self a biscuit

7 months

Transfer objects from 1 hand to another

9 months

Immature/ assisted pincer grasp

12 months

Mature/ unassisted pincer grasp > ‘CASTING’

15 months

Scribbles spontaneously
Feeds self with a cup
Tower of 2 cubes

18 months

Feeds self with a spoon
Tower of 3 cubes
Turn 2-3 pages at a time

2 years

Tower of & cubes

Turns pages singly

Undvress self

Copies a horizontal or vertical line
Turns a door knob or unscrew a lid

3 years

Tower of 9 cubes

Can dress/undress self except buttons
Copies a ch'cme/ IateStpgnOteS

Headedness get established

4 years

Can button & unbutton

Copies a rectangle or a plus sign or cross
Makes a bridge with cubes

Catches a ball reliably

5 years

Can tie shoe laces
Copies a triangle or multiplication sign or tilted cross

makes a gate

SOCIAL & LANGUAGE MILESTONES:

SOCIAL:
1 month Looks at the mother intently
2 months Social smile
3 months Recognizes mother
6 months Mirror play appears
7 months Stranger anxiety appears
8 months Object permanence
q months Waves bye bye
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10 months Plays peek a boo
12 months Kisses on request
Plays a simple ball game
15 months Points to object i 2.°P's
Indicates wet pants i
18 months Domestic mimicry 7 2.°8r's
Dry during day time J
2 years Parallel play
3 years Joins in play
Knows his name, age, gender
Dry at night
4 years Goes to toilet alone
Asks questions
5 years Starts helping in simple household tasks
Distinguishes morning from evening
compare 2 weights
can follow 3 step commands
LANGUAGE: t.me/latestpgnotes
1 months Quietens when a bell is rung
2 months Vocalizes
3 months Cooing
4 months Laughs aloud
5 months Razzing
6 months Speaks monosyllables like ma, ba, da (Babbling)
9 months Speaks bi-syllables like mama, papa, without meaning
Bi-syllable babbling
1 year Speaks 2-3 words without meaning
15 months Jargon speech
18 months Knows 10 words with meaning
2 years Speaks short sentences
Uses pronounces like |, ME, YOU
Vocabulary of 50-100 words
3 years Uses pleural & past tense
Repeats 3 digits, 3 words sentences
4 years Tells a story/ poem, sings a song
5 years Repeats 4 digits

Nawmes 4 colours
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IMAGE BASED QUESTIONS:

CREEPING — 15 MONTHS 3 MONTHS e MONTHS

Al whalt age can a child with a DQ of 50, do the fol-
lowing?
» TRICYCLE - 3 YEARS
t.m@MatestpgMotes
__ Developmental age _ _ 3 _
DQ B chronological Age x 100 =30 = ; X 00 =6 yEﬂF'S
PIVOTTING -10-11M

%
by

\

N

HAND REGARD PINCER GRASP-9 MONTHS

- Appears at 12 weeks
- Disappears at 20 weeks



LA

wat 1s the sequence in which the lollowing mile-

stones appear{
| ‘
. w’l! 3
_ . HT
r"' I
%— .
L

€
W)

‘; L L
A — mirvor play - 6 m

19

B — Peek a boo - 10 m
C — Kisses on request —» 12 m

D — Ways bye bye > 9 m

SEQUENCE - A,D,B,C

A — Ties shoes laces - 5 years
B — copies a civcle - 3 years
C — Feed self with spoon - 18 months
D — buttons & Unbuttons - 4 years

SEQUENCES - C, B, D, A
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DEVELOPMENTAL & BEHAVIOURAL DISORDERS

ABNORMALITIES OF DEVELOPMENT (3 »’ s):
DEVELOPMENTAL DELAY:

e  When child’s performance in 1 or more domains (s significantly below average
o [f developmental delay involves 2 or more domains - GLOBAL DEVELOPMENTAL DELAY

DEVELOPMENTAL DISSOCIATION:
e Substantial difference in the rate of development between 2 or more domains
e Example- Isolated speech delay (remaining are normal)

DEVELOPMENTAL DEVIANCY:
o Developmental milestones occurving out of sequence

e Example-If Crawling comes before sitting

DEVELOPMENTAL RED FLAGS (upper limit):

GROSS MOTOR FINE MOTOR

Sitting with support a months | Pincer grasp 12 months
Standing with support 12 months ﬂ-ciﬂibb”h@ | 24 months
Walking with support 15 months |

LANGUAGE SOCIAL

Babbling 12 months | Social Smile 6 months
Single words (15-16 months) | Waving bye-bye 12 months

o [f these milestones are not attained by this time, then there may be some underlying abnormality of
development

IMPORTANT CAUSES OF DEVELOPMENT DELAY (“CDGP PIC”)
1. Chromosomal abnormalities (Trisomy 21, 13, 18)

N

Developmental brain abnormalities (lissencephaly - brain appears smooth due to less gyri & sulci,
myelomeningocele)

Genetic (Fragile X syndrome, Red syndrome, Prader WIlli syndrome)

Perinatal factors— Asphyxia, HIE (Hypoxic Ischemic Encephalopathy)

Postnatal factors— Trauma, infections, Hypothyroidism

& B oo W

Inborn errors of Metabolism— Maple Syrup Urine Disease, organic Acidemia, Tay sach disease, GM
Gangliosidosis, Mucopolysaccharidosis

7. Congenital infections - TORCH (Toxoplasmosis, Other agents, Rubella, CMV, Herpes)



DEVELOPMENTAL ASSESSMENT [DQ]:
Eg: D.Q = Developmental age/Chronological age x 100

SCREENING TESTS FOR DEVELOPMENTAL ASSESSMENTS: (PART)
1. Phatak’s Baroda Screening Tests
2. Ages & stages questionnaire
3. Revised Denver Developmental Screening Test
4. Trivandrum development screening chart

DEFINITIVE TESTS FOR INTELLECTUAL & DEVELOPMENTAL ASSESSMENT:

NAME OF TEST AGE GROUP
Bayley scale for Infant development Il 1 month-3.5 years

Wechsler Intelligence Scale for Children IV | 6 years-17 years

Stanford Binet Intelligence scale, 5t ed 2 years-85 years

Vineland adaptive behavior scale I Birth to 89 years

INTELLECTUAL DISABILITY (ID) / MENTAL RETARDATION (old name):

[Q = Mental age/ Chronological age x 100

DEGREE IQ LEVEL
e MILD ID $1 -70

e MODERATE ID | 36 — 50

e MORON 50 - 70

e SEVERE ID 21 =35

e |IMBECILE | 30 - 50

e PROFOUNDID | © - 20

e [DIOT < 30

BEHAVIOURAL DISORDERS IN CHILDREN:
NOCTURNAL ENURESIS:
DEFINITION - Involuntary passage of urine at night beyond 5 yrs. of age
EPIDEMIOLOGY:
0 60% are boys
0 Family history is positive in SO%
e if 1 parent had Nocturnal Enuresis, each child has 44% risk of Nocturnal Enuresis
o [f both parents had Nocturnal Enuresis, each child has 77% risk of Nocturnal Enuresis
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TYPES:
e PRIMARY NOCTURNAL ENURESIS — Never attained urinary continence at night (MORE
COMMON)
e SECONDARY NOCTURNAL ENURESIS— previously normal at night & now develops Nocturnal
enuresis
MANAGEMENT:

1st Line : Diet & Life style changes [ restrict intake of caffeine, sugary substances/
much fluids after evening time
0 Give child early dinner & restrict intake of more
fluids after dinner
+ motivational Therapy (STAR CHART)
* Maintain a dairy/calendar
0 for every dry day that the child has dry day
0 draw a star
0 if the child has 7 consecutive stars, give gift for the child
2rd | ine : Bed alarm technique
e There are moisture sensing alarms which are available
* As soon as the child passes urvine in bed, the alarm would detect the moisture in
undergarment of the child & it will ring
e Child wakes up, go to toilet Ezrﬂ@ﬂ(a’te@tpg notes
e Shown to produce excellent response
3rd | ine: Drugs (used for refractory cases or short-term management)
- ORAL DESMOPRESSIN [nasal spray of desmopressin is no longer
recommended d/t serious side effects]

- IMIPRAMINE
- OXYBUTININ
NOTE:
Combination of Drugs and Bed & alarm techniquell Lowest relapse rates

PICA:

0 Persistent eating of non-nutritive, non-food substances over a period of at least 1 month

0 More common in children with intellectual disability & autism spectrum disorders

0 Treatment by behavioral therapy

THUMB SUCKING:

0 Self-soothing behavior
0 Common in infancy & seen in 25% of children aged 2 years
0 Thumb sucking beyond S yrs., may be associated with
SEQUALAE or complications like Paronychia, anterior
open bite etc

0 Treatment is by behavioral therapy
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# BRUXISM (TEETH GRINDING)
0 Seen in 5-30% of children
0 Begin in the 15t 5 years of life
0 Associated with daytime anxiety
0 Persistent Bruxism can manifest as muscular/ temporomandibular joint pain/ dental
malocclusion
TREATMENT: Behavioral therapy
# BREATH HOLDING SPELLS:
0 Results from immaturity of ANS (AUTONOMIC NERVOUS SYSTEM)
0 Begins around 6-18 months
0 Triggers: injury, anger, frustration
0 Starts with a cry & progress to apnea, syncope, tonic posturing
0 2 types of breath holding spells
a. PALLID- caused by reflex vagal bradycardia & asystole
b. CYANOTIC — due to prolonged expiration, apnea, intrapulmonary
shunting of blood
OTreatment: Reassurance; Treatment of co-existing lron deficiency anemia
TICS & STEREOTYPIES

TICS STREOTYPIES

Sudden, non-rhythmic, Stereotyped, ihytBM] @EPDBEOV@Gements or patterns of speech with lack
Rapid, recurrent, of variation over time

Motor movements or
Vocalizations

Seen in TOURETTE
SYNDROME

AUTISTIC SPECTRUM DISORDERS (A.S.D)
* Persistent impairment in reciprocal social communication & interaction & vestricted, repetitive
patterns of behavior or interest
e RISK FACTORS:
e Closer spacing of pregnancies
e Extremely prematurity (<26 weeks)
e Family members with learning/psychological problems
* Antenatal exposure to Thalidomide, valproate, organophosphate
e Antenatal Rubella exposure
e SCREENING TEST:
— M-CHAT: (Modified checklist for autism in toddlers) for 10-30 months
e TREATMENT:
e Cognitive Behavior Therapy
e Treatment of co morbidities like Atomoxetine for hyperactivity
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* Intra nasal oxytocin (upcoming therapy)
ATTENTION DEFICIT HYPERACTIVITY DISORDER (ADHD):
e Persistent inattention &/ Hyperactivity / Impulsivity that interferes with functioning/ development
of child, present for atleast & months, in 2 or more settings, beginning before 12 years of age;
e must not be secondary to another disorder
# RISK FACTORS:

e  Maternal smoking, alcohol, lead or mercury exposure
e (Genetic component - DAT 1 & DRD 4 genes
e  Abnormal Brain Structure
e (NS Trauma
e Psychologic Family stress

e Epilepsy
e Tuberous sclerosis, Neurofibromatosis
EXTRA EDGE:

e MC Neurobehavioral disorder of childhood is ADHD
e Co-occurs with other emotional, behavioral, language & learning disorders
e Approximately 2% of adults have ADHD
e 60-80% of children with ADHD continue to have it in adolescence & up to 60% of adolescents exhibit
ADHD symptoms into adulthood
TREATMENT: t.me/latestpgnotes
DRUGS:
*» Methylphenidate
o  Amphetamine
e Atomoxetine
RETT SYNDROME:
0 X-linked dominant inheritance
0 More common in girls RETT SYNDROME
0 Most Common gene involved- MECP-2 gene
0 Head Circumference is Normal at birth
0 Development - Normal in 15t few months of life
l
Then, Deceleration of head growth occurs
| leading to
Acquired microcephaly,
Delayed development
| leading to

Loss of purposeful hand movements
| causing
Development of stereotypic hand wringing movement

\
Gait/posture apraxia
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Rett Syndrome is associated with:
e Speech problems
e Seizures
* DBreathing irregularities
o Intellectual disability

PUBERTY & ADOLESCENCE

ADOLESCENT AGE GROUP:

> A state of transition from childhood to adulthood
- W.H.O DEFINITION OF ADOLESCENCE - 10-19 years
- EARLY ADOLESCENCE - 10-13 years
- MID ADOLESCENCE  — 14-16 years
- LATE ADOLESCENCE — 17-19 years
> PUBERTY vrefers to the physical aspect of adolescence
SEQUENCE OF CHANGES IN PUBERTY IN FEMALES:

Ao Thelarche (Breast Deve{oﬂlm I@te_;%tﬂg notes

\

2-2 % years Pubarche (development of pubic & axillary hair)
\

Growth spurt (Peak 1 in growth velocity)
\

Menarche (beginning of mensural period)

NOTE — Growth spurt in females occurs just before the onset of MENARCHE
SEQUENCE OF CHANGES IN PUBERTY IN MALES:

TESTICULAR ENLARGEMENT (1%t sign)

\
PENILE ENLARGEMENT

y
PUBIC HAIR

v
A
GROWTH SPURTS Deepening or

i Ripening of voice
AXILLARY HAIR ORCHIDOMETER

J
FACIAL HAIR




= ORCHIDOMETER = Device used to measure TESTICULAR SIZE

ASSESSMENT OF PUBERTY IN ADOLESCENT:
2 Done by TANNER’S STAGING
TANNER’S STAGING OR SEXUAL MATURITY RATING (SMR)
> Stage 1 to 5
- Stage 1 — pre pubertal stage
- Stage 5 — mature adult
> PARAMETERS used to access PUBERTY:

- IN FEMALES— Based on development of Breast, pubic hairs are used for assessment

- IN MALES - Genitalia (Testis, penis), pubic hairs are used for assessment

Tanner’s staging in females

TEwAY

e — _-l"-

Stage li: breast bud with elevation of
breast and papilla; enlargement of arecla

Stage Hi: Turther enlargement of breast

eﬂaéﬁﬁgﬁmé ration of contour

Stage IV: areocla and papillia form
secondary mound above level of breast

Stage V: mature stage; projection of
papilla only, related to recession of areola

Yl

=

!\(Hi:l

/
R

I Prepubenal. no

hour and geninls

proportionolly the wome
an in childhood

LT,
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Tanner’s staging in males

Stage I: prepubertal; testicular size less
than 4 cc in volume and 2.5 cm in longest
dimension

Stage li: enlargement of scrotum and
testes; scrotal skin reddens and changes
in texture; growth of testes to 4 cc or
greater in volume

Stage li: enlargement of penis (length at
first); further growth of testes

_.'1_.,
i vi
i i
I
P

-
L

.

Stage IV: Increased size of penis with
growth In breadth and development of

skin darker

Stage V: adult genitalia

@
©
D
=

GROWTH SPURT:
> Occurs in which stage
- IN GIRLS— tanner’s /SMR stage 3
- IN BOYS— tanner's /SMR BB@tl@atestpgnotes
> Growth spurt occurs later & lasts longer in boys/males
> Height increased by
- Boys - 20-30cm
- Girls - 16-28cm
PROBLEMS IN ADOLESCENT AGE GROUP (‘AIMLESS’)
> Accidents (It's the MCC of mortality in adolescent age group)
> Infections like STD, HIV, Skin infections
> Mental health problems
- Adjustment & anxiety disorders
- Depression
- Delinquent behavior
> Low self-esteem and body image issues
> Eating and nutritional disorders (Anorexia nervosa/ Bulimia nervosa)
> Sleep disturbances
> Substance abuse— Tobacco, Alcohol

glans; testes and scrotum larger, scrotal



NEONATOLOGY

IMPORTANT TERMINOLOGIES AND PRIMITIVE NEONATAL REFLEXES:

INTRODUCTION
NEONATAL PERIOD — 15t 28 days of life
EARLY NEONATAL PERIOD  — 15t 7 days of life
— Day of birth - < 7 completed days
LATE NEONATAL PERIOD — D7 — 28 days of life
CLASSIFICATION:
. ACCORDING TO THEIR GESTATIONAL AGE (irrespective of birth weight)
1. TERM — Birth b/w 37 completed weeks to < 42 gestational weeks
2. PRE TERM — Born at <37 weeks of gestation
3. POST TERM — DBorn at beyond 42 weeks of gestation
ii. ACCORDING TO BIRTH WEIGHT (irrespeckiVB\6¥ JRIGEERE AGIES
1. LBW [low birth weight] — < 2500 gwms Birth weight
2. VLBW [Very low Birth weight] — < 1500 gms Birth weight
3. ELBW [extremely low birth weight] — < 1000 gwms Birth weight

ii. ACCORDING TO GESTATIONAL AGE & BIRTH WEIGHT:

[0
So0m

0

1f ( Large for date) (o)
o ( Lovqe For gesStabional Agel LGA

+ men [ Appropriake For dabe) OV)
ReG (Appropriate fon Qﬂtn.tmna' aye)

, Sfo (semall for ooke) (o)
64n (Emall for Gestakonal age)

ag 32 X % ]

—» Gestational oge

SFD (or) SGA - Birth weight is < 10t percentile of expected, according to Gestational age (GA)
AFD (or) AGA — Birth Weight is between 10t — 90t percentile of expected, according to gestational age

LFD (or) LGA — Birth weight is > 90t percentile or expected, according to GA
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IMPORTANT CAUSES FOR LFD NEONATE:
1. Infant of diabetic mother

2. Congenital hypothyroidism

3. Constitutional

4. Soto’s syndrome/ cerebral gigantism

5. Beckwith-wiedemann syndrome:

- Hemi hypertrophy

- Macroglossia

- Increase risk of tumors (Eg- Wilm’s tumor etc)
NORMAL TERM NEONATE:

— Birth weight of an average Indian baby — 2.8 kg (Ghai - 2.9 kg)

— Length — 50cm

— US:LS ratio - 1.7 — .93

—> HC - 33 -35cm  .me/latestpgnotes

— Heart Rate — 120 — 140 bpm (110-160 bpm)

— Respiratory rate - 40 — 60/ min PERIPHERAL CYANOSIS/ ACROCYANOSIS
— Peripheral cyanosis (Acrocyanosis) Novrmal

— Soft systolic murmur
— Central cyanosis at birth }abnorma!

— Jaundice at birth /D4y

PRE TERM NEONATE:

GENERAL HEAD TO TOE

1. Lesser subcutaneous fat 1. Head appears relatively large 10
— Appears emaciated 2. Anterior fontanelle — Large,

2. Generalized hypotonia wide-open aLm
— Extended posture 3. Ear cartilage is poorly formed Anterior

3. Skin — Soft & deformable ears Fontamnelle
— Thin, Translucent & Friable 4. Breast buds < 5 mm size

4. Abundant lanugo 5. Genitalia




5. Little vernix caseosa > Cheesy,
white, sticky material present all

over the body of the neonate

Male — Undescended testes
poorly formed scrotum

Female — Labial majora widely

separated

Labia minora clearly

visible

6. Absent deep creases on the sole

Smooth sole Extended posture

PRIMITIVE NEONATAL REFLEXES:

Scarf sign

popliteal angle

PRESENT AT BIRTH (Term)

Appears

Disappears

ROOTING REFLEX

322 weeks of gestation

Starts disappearing at 1
month post-natal age

MORO’S REFLEX

28 — 37 weeks

5 — 6 months

PALMER GRASP REFLEX 28 weeks 3 months

ATNR [Asymmetric Tonic Neck Reflex] 35 weeks 5-6 months

PRESENT AFTER BIRTH Appears Disappears

STNR [Symmetric Tonic Neck Reflex] 4 -6 months 8 -12 months
PARACHUTE REFLEX 7-8 months Pevsists throughout life

LANDAU REFLEX

NECK RIGHTING REFLEX

30
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ROOTING REFLEX ASYMMETRIC TONIC NECK REFLEX

Q. Which primitive neonatal reflex helpS mother in breast feeding — Rooting reflex
Q. Which primitive neonatal reflex is earliest to disappear — Rooting reflex

MOROQO’S REFLEX/ EMBRACE EQUIVALENT:

COMPONENTS OF A COMPLETE MORO’S REfVEX}|atestpgnotes
— Symmetric abduction & extension of UL along with opening of hands followed by Flexion & adduction of
UL [+] Extension of head & Trunk, Movement of lower limbs, crying

e Begins to appear — 28 weeks of gestation
e 1t component to appear — opening of hands

e Moro’s reflex completely appears by — 37 weeks of gestation
« Disappears at — 5-6 months (Nelson)> best answer

— 3-6 months (O.P. Ghai)

— Abnormal persistence beyond & months - CEREBRAL DAMAGE
— MORO’S REFLEX = IF ONCE DISAPPEARS, NEVER REAPPEARS
CAUSES OF ABSENT MORO’S REFLEX:

= Stage -3 (severe) Hypoxic Ischemic Encephalopathy (HIE)
2 Down’s syndrome

2 Acute Bilirubin Encephalopathy

CAUSES OF EXAGGERATED MORO’S REFLEX:

2 STAGE 1 (early/mild) Hypoxic Ischemic Encephalopathy
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CAUSES OF ASYMMETRIC MORO’S REFLEX

-  NEUROLOGICAL CAUSES
1. Evb’s palsy [C5, C6 injury]
2. Congenital hemiplegia
- SKELETAL CAUSES
1. Fracture clavicle
2. Shoulder joint dislocation

— Most common bone to fracture in a neonate - CLAVICLE
IMPORTANT CONDITIONS IN NEONATES NOT REQUIRING ANY SPECIFIC TREATMENT:
SKIN & MUCOSA:

1. MILIA — Colourless papules d/t plugging of sweat ducts

t.me/latestpgnotes
2. ERYTHEMA TOXICUM NEONATORUM

— Erythematous maculopapular rash mainly on trunk, seen in 15t week of life
— d/t immune phenomenon

— BIOPSY shows Eosinophil filled sterile lesion

3. MONGOLIAN SPOTS: ERYTHEMA TOXICUM
— Bluish black areas of discoloration
— Mainly on Lower back, buttocks ,

Back of thighs MONGOLIAN SPOT

— d/t migration of neural crest cells
4. STORK BITE/ SALMON PATCH:
— pinkish colored lesions > capillary hemangiomas

— In between eye brows/ nape of neck /fore head



EPSTEIN PEARLS

5. EPSTEIN PEARLS:

— pearl like white lesions

— Hard palate involved

— epithelial inclusion cysts

6. ACNE NEONATORUM - d/t maternal androgen
7. SUB CONJUNCTIVAL HEMORRHAGES
8. MASTITIS NEONATORUM:

— B/L breast engorgement

— [n male/ female neonates

— D3 of life

— d/t effect of maternal hormones

4. VAGINAL BLEEDING: t.me/latestpgnotes

— Seen (n female Neonates
—> On D3-D5 of life
— Due to effect of withdrawal of maternal hormones

10. HYMENAL TAGS — Skin growth near the vagina opening
11. PHYSIOLOGICAL PHIMOSIS
12. PHYSIOLOGICAL WEIGHT LOSS
— Term neonates loose upto 10% of birth weight by 3-5 days, regained by Do of life

— Preterm neonates loose upto 15% of birth weight by 7-10 days, Regained by D.s of life

33
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CEPHAL HEMATOMA CAPUT SUCCEDANEUM
1. Sub periosteal hemorrhage involving cranial bones | 1. d/t edema in the layers of scalp
2. 2

Does not cross sutures

Can cross sutures

3. May take 24 hours to appear completely

3. Already present at birth in its maximum size

4. Takes 5-7 weeks to disappear

4. Disappears by 48-72 hours

S. Predisposes to neonatal jaundice

5. Does not predispose to neonatal jaundice

NEONATAL RESUSCITATION:

NEONATAL RESUSCITATION PROTOCOL.:

— Given by AMERICAN ACADEMY OF PEDIATRICS (October 2015)

— 10% of neonates need some resuscitation at birth
— < 1% require chest compression &/or medications

PROTOCOL
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Consider > hypovolemia / pneumothorax

— Hypovolemia — pale, Poor peripheral perfusion, feeble pulses

— Rx by fluids

- Normal saline [Fluid of choice]

- O group Rh negative blood

- Ringer lactate no longer recommended

— Pneumothorax

Q suction of Airways — Mouth Followed by Nose

— Usual size of suction catheter — 12 or 14 f

— usual pressure of suction - 80 mmHg or 100 cmi H20 [never > 100mm of Hg]

— Recommended temp. of delivery room — 25° ¢

— CPAP — Continuous Positive Airway Pressure

— PPV = Positive Pressure Ventilation ( Bagtmlﬁﬂt@@ﬂpl@ﬁbtes

36

— TEAM DEBRIEFING — Question the team members how well they followed the protocol so that they do

even better in next time

— POST RESUSCITATION CARE:

- Start L.V fluids

- Start monitoring the condition of the patient

- Maintain normal temperature

- Maintain normal glucose

- Treatment according to the condition of the baby
RECOMMENDED TARGET O, SATURATION.

AGE TARGET SATURATION
1 minute 60-65%
2 minutes 65-70%
3 minutes 70-75%
4 minutes 75-80%
S minutes 80-85%
10 minutes 85-95%




POSITIVE PRESSURE VENTILATION:
— Device used — Self inflating bag & mask [[AMBU’ BAG]
— Function of reservoir — 1 O delivered to baby

— Oxygen delivery depends on O, supply & Reservoir

02 supply

Resevvoir

FiO- delivered

21 %

i

40%

+

+

90-100%

— Starts with room air (fio. 21%) in term neonates
— Babies born at < 32 weeks of gestation - 21-30% fioz
— Rate at which PPV done — 40-60 breaths/min

— Pressure required to deliver breath to neonate

15t breath — 30-40 c¢m H-0
Subsequent breaths - 15-20 CHE[BS/ IateStpg notes

Q. Absolute C/I to bag & mask ventilation - CONGENITAL DIAPHRAGMATIC HERNIA
CXR FINDINGS:
— bowel gas shadows in thorax
— Mediastinal shift

- Pulmonary hypoplasia

— Initiation of PPV is the single most important step in neonatal resuscitation

Q Most sensitive indicator of effective ventilation - IMPROVEMENT IN HEART RATE
VENTILATION CORRECTIVE STEPS:

— ENSURE

- Mask is of appropriate size

- Seal between mask & face should be tight [E-C CLAMP TECHNIQUE]
- Head of baby should be slightly extended

- Mouth kept slightly open



ENDOTRACHEAL INTUBATION IN NRP:

— LARYNGOSCOPE [neonatal]:
- With straight blade
- Size O - preterm neonate
- Size 1 > Term neonate

- ENDOTRACHEAL TUBE SIZE

Birth weight Gestational age Size of ET (mm)
< 1000 g < 28 weeks 2.5 mm
1000-2000 g 28 -34 weeks 3 mm
> 2000 g > 34 weeks 3.5 mm

— WAYS TO CONFIRM WHETHER ENDOTRACHEAL TUBE IS IN TRACHEA:

B/L visible chest rise with each breath

Improvement in vital parameters (H.R, Colour, spo>)

B/L audible breath sounds in chest

Misting of ET tube with each breath

ETCO. determination [end tidal CO2] or CAPNOGRAPHY

L

— Recommend method to know whether ETt EWEMaREIDQNOTES

— CXR-AP view is not useful for confirming ET tube is in trachea

- It is useful to know the level of ET Tube
e Tip of ET Tube should be at lower border of body of 24 thoracic vertebra in children
CHEST COMPRESSIONS:

— SITE - In the midline, on the lower 1/3"4 of body of sternum (or)
— [n the midline, just below the line joining 2 nipples
— TECHNIQUE - 2 THUMB — ENCIRCLING TECHNIQUE IS PREFERRED OVER 2 FINGER TECHNIQUE
- Because
- Higher pressure generated
- Better perfusion
- Lesser rescuer fatiguability

, U rd
— DEPTH: 1/3"4 of A.P Diameter of chest ( ’ | ‘ I I

— RATIO OF CHEST COMPRESSIONS: PPV > 3:1 [90 chest compressions of 30 breaths]

>in 2 seconds > 3 C.C + 1 Breath
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INJECTION ADRENALINE:
- DOSE — 0.01 mg/kg/ dose, upto 3 times (0.01-0.03 mg/kg)
Or

0.1 wl/kg/dose of 1:10,000 Adrenaline
— 1:10,000 - Strength/ concentration of Adrenaline recommended in NRP

— PREFERRED ROUTE - Intravenous through umbilical venous catheter
— Can be given intratracheally (0.05-0.1 mg/kg/dose), if not able to secure a vascular access
RESUSCITATION OF A BABY BORN THROUGH MECONIUM STAINED LIQUOR (MSL):

Baby born through MSL

!

Assess

l

VIGOROUS NEONATE NON-VIGOROUS {EONATE
t.me/latestpgnotes

- HR > 100/ min = (-) - DO NOT STIMULATE
- Put the baby under a

— Strong respiratory effort warmer

- Good muscle tone

e

- Do ET intubation &
tracheal suction to

remove meconium

\

Proceed as per NRP

- Intra partum suction

of mouth & wnose, no
longer recommended

LATEST RECOMMENDATIONS:

— Routine ET intubation & tracheal suction of all non-vigorous neonates born through MSL is no longer

recommended

— Ensure, at least 1 person, skilled in ET intubation is available at the time of resuscitation of these babies
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CONDITIONS IN WHICH DO NOT RESUSCITATE A NEONATE:

1. Anencephaly

2. Confirmed case of Trisomy 13 (Patau syndrome)

3. (Qestational Age < 22 weeks
NEW BORN CARE CORNER SHOULD BE AVAILABLE AT ALL HEALTH FACILITIES WHERE CHILDBIRTH IS
TAKING PLACE
DELAYED CORD CLAMPING:

— Wait for at least 30 seconds before clamping umbilical cord
— Recommended for all stable, term & preterm neonates
- ADVANTAGES:

- Lesser chances of Anemia

- Lesser need of blood transfusion

- Higher B.P [lesser chances of shock/hypotension]
- Lesser risk of NEC [Necrotizing colitis]

- Lesser risk of IVH [Intraventricular haemorrhage]

— DISADVANTAGE - slightly 1 risk of neonﬁ%@ﬂg{'@%tpg notes

-A SINGLE DOSE OF INJ VIT K1 - 1 mg, Intramuscular FOR ALL BABIES, AT BIRTH TO PREVENT
‘HEMORRHAGIC DISEASE OF NEW BORN’

-[IF BIRTH WEIGHT < 1 KG, THEN DOSE OF VIT. K - 0.5 mg]

-EARLY INITIATION OF BREAST FEEDING  — WITHIN 1 HOUR Of childbirth
-MAINTAIN NORMAL TEMPERATURE OF THE BABY — 36.5° C — 37.5° C
-RECORD WEIGHT OF THE BABY

BEFORE DISCHARGE:

- Immunization -B.C.G, O.P.V, HEP-B

— Screening for diseases

— Screen for jaundice

— Vit. D supplementation (4001U/day)



IUGR AND FEEDING OF PRETERM NEONATE:

DISEASES OF NEWBORN:
More commonly seen in
PRETERM SGAS IUGR PRETERM/SGAS IUGR

— Neonatal sepsis —= Polycythemia Hypothermia

= CNS —= intraventricular - Persistent Pulmonary Hypoglycemia
hemorrhage 3 area commonly | Hypertension OF Newborn Hypocalcewia

involved - Germinal matrix —= Meconium aspiration Perinatal asphyxia

syndrome

- Eyes — ROP (Retinopathy Of
Prematurity)

— Respiratory systém-
~*Respiratery distress
syndrpme [Hyaling membrane
diseases]

—+ Pulmonary hemorrhage

== BPD (Bromchopulmonary
dysplasia/ chromic lung

diseases)
—:-Apmn-fpumhm’t.l I l
-+ VS — PDA (Patent ductus

arteriosus)
- Gl:

-  Feeding issues

- NEC (Mecrotizing

enterocolitis)

- Meonmatal jaundice
— Anemia of prematurity
= Osteopenia of prewaturity

e/latestpg

notes

SGA (Small for gestational age):

— Birth weight < 10% percentile of expected according to the gestational age.

IUGR (Intra utering growth restriction):

- It i a elinizal defirdtion

- Refers to all babies with clinical features of malnutrition or undermutrition (ke

- 2z 3 loose skin Folds in buttock region
= Emaciated appearance, Peeling of skin




Note:

All SGA babies are IUGR, but all IUGR babies may not be SGA

MORPHOLOGICAL IUGR:
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— Babies with clinical features of malnutrition, but birth weight between 10t — 25t percentile of expected

— This baby is NOT SGA

SYMMETRIC & ASYMMETRIC IUGR

Symmetric IUGR

Asymmetric IlUGR

1. Time of Insult

1st trimester or early 24

trimester

Later 2n4 or 34 trimester

2. Usually etiology

— Gemstr'c

— Torch infections

— Maternal undernutrition
— Hypertension

— Anemia

3. Effect on cells

No. of cells is |

Size of cells are mainly affected

4. Anthropometric parameters

Head circumference, Length,
weight Equally affected

Head circumference is usually

normal

P /lal%tpgn@t&gﬂ“ is less affected than weight

5. Q. Ponderal index (P.I) 2 2 <2
y
. o Weight(g) ;
Definition: s X 100 Better prognosis

ROP (retinopathy of prematurity):
RISK FACTORS:
1) Prematurity
2) Use of h<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>