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n PEDIATRICS

GROWTH

= Growth is assessed by Anthropometric parameters
» Major Anthropometric parameters are

o Wieight

o Height

o Head Circumference

Other important Anthropometric Parameters

s MUAC |Mid - Upper Arm Circumference)
o Measured by SHAKIR'S TAPE.
o 3 Colour Coded zones: red, yellow & green
« Skinfold thickness
o Measured by Harpenden Calipers
o Lisual site
- Bicep's area
—+ Triceps area
=+ Suprascapulararea
—» Gub scapular anea
-+ Measures tongarestmm

& 5
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577 Important Information

= Far normal values. WHO eharts veed [Earkier voed
- TANMER'S CHARTS)

= BMI (Body Mass index)
BMI =

# Chest Clroumference [CC)
o At Birth - HC = CC (HE = Head Clireumfierence)
a9m-=1yr.-HC=CC
o»ly.-CC>HC

wik. kgl
HE, (m)2

@ Important Information

*  WHCIs still more than CC. beyond | yr i indicates
malnurbritlon

# Preferred Growth chart for under 5 all overworld:
WHO Growth Charts

WHO Growth Charts 8 ocorao
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= Firstpublished in 2006

* BazedonMGRS Multicentre Growth reference study)
& countries including India

u{% Important Information
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» Moternal factors ke alcohel £ smoking hove pean
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= Al apthropometric parameters covered a Aelatian of welght with age

& Awadlable invarious formats (5 0, based, £ -score o Al lsirth: W [birth weeight)
based, peroentitn hased) n Smonths age: 2w [Birth weight doubles at 5 m)
For children = Syrs.in India: Indian Growih Charts a 1y, - AW [Birth weigh! triples by 1 yearage)
are preferred o 2y - W
o Examples of Indian growth charts: a Jyr.-SW
10 70 peers: Boys ey — o Syr. - BW
Riwrs beegge g Shyighd b e risT ey 3 o a ;Fw__ Al
p————— - o 10yr. - 10W
= I Ta Calculate Expected Wieight of Child
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o IAP {Indian academy of Paediatrics) Charts Height & ooorsa
o k.M Aggarwal charts v« 2yrs. - Length imeasured by Infantometer)
o Ehadilkar charts # >2yrs - Height (measured by stadiometer)
L o Standing Height is 0.7 om less than recumbent
Weight O ooosye Length
? Previous Year's Questions
Q. A mother of a Syear-old boy feeks that he is tos
tall for his age L the brought him ta hotpital for
evaluation 0/e hit height wes 108 crm arm span of
0% crm. vpper segmant. Lo lower segment retia 12:
L Whet would be your advice tathe mother?
[LAP=ER - DEC - 2019)
A Orderfor karyotyping
e B Reatture parents
:{? Important Information C Echacardiegraphy to rule avt Marfan syndrome

D. Ophthalmolagical examingtion L homacysteine
» Average birth Weight of an Indian Baby - 2.9 kg —

T3




Relation of Lergth or Height with Age
# Atbirth S0ecm
e At Q1wr:TS5em

o At2yr:90cm - .
s Abd-d i yr: 100 cm (Height doubles) increases by

100% in 4- 4V} Yrs)

'{} Important. Information

Length Increoted by 501 ot | yeor
Max. growth takes place in I year £/b puberty

¢ Farmulaforcaloulating expected Height According to
Age
+ Expected Height = (6 x + 77} cm [x — age inyrs)

Upper Segment ta Lower Segment Ratio

Age Maormal US: LS Ratio
At birth 1.7-1.%1

ER 13:1
7=10yr 1

Dizorders of Height & oci3vos

#

'-{?! Important Information

Short Stature
»  Def Height of a child € 3rd percentile ar ¢ -2 5D
of expected (ace. Lo age £ gex)

Mnemanic * Shart Man May o Fickats

Climb High™ & Arhondroplasia
* Spandylo-Epiptrrseal s Osteogenesis
Dysplasia . Imperfecta

#  Mucopalysaccharidosis Con i

# Mucolipidosis * gemu_ v

* Caries Spine [Pott's Hypothyroidism
disease)

= \Vertebral defects like
Hemivertebrae, Butterfly
Vertebrae etc

Seen in Alagille syndromae
Triangular faches (Also
seen in Qussell Silver
syndrome]

o Butterfly vertebra

o Pulmonary Slenosis

& Cholestatic laundice

0 ®

Head Circumference (HC) &) oo23sn

[aka Oecipitafrantal Cireurnferenca)
‘fxf?. Important Information

#» Head cireumderence ot birth 33-35 cm

Mormal rate of increase in HC
1" Imonths: 2 e/ month
Next 3 months 1 om/month
Mext b months 0.5/ month
Mext 2 years; 0.2 cm/mont

2 Types of short stature
1. Proportionats: U5: LS ratio rermalns NMasmal
2. Disproportionate: US: LS change

Refer Tahle 1.1

Im GH Deficiency, US: LS Remains Moarmal
* BA<CA [Bone Age < Chronological Age)
o CDGP
o GH deficiency
& Severe Malnutritian

o Congenital Hypothyroidism &y ooa00s

Disproportionate Short Stature

Short Limb Dwarfizsm
{US: LS Increases)

Short Trunk Dwarfism [US:
LS Decreases)




@ ooism

Micrecephaly
¢ [ef.HE < <35 Dor 7- score of expected [acc. To age &
sea of child)
Refer Table 1.2
Macrocephaly & ooszz0

# Def: Macrocephaly [HC > + 2 5D of Expected, ACC to
Age & Sex of Child)

Etiology
# Increased Thickness of Cranial Bones e.g. Ostecgenesis

Imperfecta, Chronic hemohytic Anemia like Thalassemia;
= Subdural Fluid Caollection e.g. subdural empyema,
Subdural effusion [complication of meningitis)
« Megalocephaly (increasesin size of brain) causes
& Mnemonic "Balwan SINGH™
—+Benign familial megalocephaly
—vAmino acid disorders - MSUD, Glutaric aciduria
—# Lysosomal storage diseases - Mucopodysacchanidosis,
GM 1 Ganghosidosis
- Weaver syndrome
—s Achondroplasia
-+ Neurafibromatasis
~¢ Sotos Syndrome [aka Cerebral Gigantism)
-sMeurd - degencrative disorders- Alexander's
disease, Canavan's disease
-+ Galactosemia

—

[’T:? Important Information

* Hydranencephaly (Cerebral hemispheres are
obsent ond reploced with Fluid Filled saex Se
Transillumination is positve

*  Hydrocephalug increose in size of the ventricles
ingide the brain

Abnormal Head Shape @ oo3s32
? Previous Year’s Questions

Q Mast comman covte of craniesynoctocis la?

(JIPHER - Nov - Z0i8)
A, Plagiecephaly

B. Brachycephaly
C. Scaphocephaly

D. Trigonocephaly
¢ Craniosynostosis — Premature fusion of cramal sutures

cﬁ} Important Information

* M/ C Type of abnormality - 7 Due

to Premature fusion of Sagittal suture

o Trigonacephaly: Due to Prematura fusion of Matopie
SutLre

o Turricephaly: Due to prematura fusion of Coronal,
Spheno - frontal & fronto - ethmoid sulure,

& Syndromes associated with Craniasynostosis

1. Carpenter Syndromae
2. Apert Syndromao
3. Pleiffer syndrome
4, Crouzon Syndrome
-+ Brachycephaly [d [t premature fusion of coranal
suture)
=+ Bulging eyes, mid - face hypoplasia.
-+ Prognathism [protruding jaw)

& ooaras

.

Mormal Puberty
[

. Important Information

First Sign of

* Girls: Thelorche (Breast development )

* Boys: Testicvlar Enlargement (Lesticular volume
2=Ymll

|

Device used to assess testicudar size - Orchidometer

Dty

= Pubertal changes assessed by TANNER'S Staging OR
SMR [Sexual Matuning Rating)

= Stages 1 (Fre - pubertal] to 5 (Mature Adult)

» Parameters for assessing SMR
o Female: Breast, Pubic hair
o Male: Penes, Scrotum, Pubic Hasr

= Growth spurtin seenin
o atage 3: inFemale
o Stage 4;im Male (growth spurt occuss Liter & Lasts
longer in males)



Dentition @ ooa9sn e - - ‘
S Important Information
Primary Dertition Secondary

{Termporary Teoth) Deertition Hutchingon's Teeth
Permanent Teeth) ¢«  MNobehed incisors

= Seenin congenital syphilis

Begins At 6 months G year

& -

B, (08 ot am Hurtchinson's Triad (seen in congenital syphilis)
# Hutchinson's teeth

last Toath 2" Molar I malar * Sensorineural hearingloss

# Intersitial keratitis

Completes By 2 ¥ year-3year 12 y= except 3
miodar {18-25 year;

may not erupt also)
Total Mo. Of 20 2B - 32
Teath

Delayed Dentition
¢ DefWhenno Teeth Erupts By 13 Months of Age

Important Causes
= Mnemonic “FRIED Chop®
o Familial
o Rickets
& ldinpathic
o Endacrine [3 “hypos™)
=+ Hypo - pituitarism
=+ Hypo - thyroidism
- Hypo-parathyraidism
o Down Syndrome
s Clesdooranial dysostosis (Clavicles abgent, large
anterior fonlanelle, supermumerary teeth)

Chesciocy sl Diysotasd



Table 1.1 Important Causes of Proportionate Short Stature

Hormal Varanti Intrauterine Postnatal or Acquired
+ Familial # [UGR » Sevare Long-standing Malnutrition
» CDGP (Constitutional Delay in = U Infections (Particularty = Any Chronic Systemic
growth & Puberty) TORCH) = liness (e.g.CKD)
l » Genetic Syndromes » Celiac Disease
o M [ C cause af short staturn ~ Down's Syndrome ¢ Endocrine Causes
during childhood o Turmer's Syndrome o GH deficiency

o Delayed Puberty
o Family hio delayed puberty
o Bone Age < Chronological Age

e Cushing syndrome
» Psychosodal [e.g. Maternal deprivation)

Table 1.2 Important cause of microcephaly

Primary [Genetic)

Mremonic: "Cannat See PEFR in Children

Crl - du - Chat Syndrome (5p-} (Cat - like cry, CHD,
Micracephaly)

Smith = Lemli - Opitz Syndrome

Patau Syndrome [Trisomy 13]

Edward Syndreme (Trisomy 18)

Familial

Rubinstein Taybi Syndrome (Heart defects, Thumb
abnormality, Microcephaly] (aka Broad Thumb - Hablux
syndrome]

= Comelia de Lange Syndrome [Microcephaly, CHS

manifestations, Long eye lashes)

Secondary

L. Maternal Causes
= Maternal alcohal intake
i
a Fetal Alcohol Syndrome
o Fadal dysmorphizm (small palpebral fissures, thin
lips)
o Congenital Heart Disease
o Microcephaly
¢ Maternal smoking
= Maternal infections like TORCH
= Matemnal exposure to Radiation
# Maternal drug intake fke phemytoin
= Maternal Phenylketonuria
2. Meningoencephalitis (CNS infections during infancy)
3. Severe Malnutrition
4. Birth Asphyxia (HIE): Cerebral Palsy
5. Acquired Microcephaly ["R-A- 57)
= Rett syndrome
HC Normal at birth & microcephaly develops later
X - linked dominant inheritance.
MECP2 gene mi invohved
Developrmental delay
Stereatypsc hand wringing mosements
Abw seizures, breathing imegularities, behavioral
problems.
= Angelmann syndrome [Happy Puppet Syndrome)
= Bouts of laughter, CNS abnormalities, developmental
delay (Due to genetic imprinting)
= Seckel syndrome [Bird headed * dwarfism)

o O 0o oo a

=03




DEVELOPMENT

(o TR

A.GROSS MOTOR MILESTONES
» [nVentral Suspension

o 1 manth; Head below the plane of rest of body

& ¢ Months: Head in the plane of rest of body

o 3months: Head above the plane of rest of body
{Meck control develops)

N
hul

? Previous Year’s Questions

Q. A & years old chid with developmental delay, can
ride a bricycle. con climb vpstairs with olternote
Feet. but downstairs with 2 feet par step, con tell
ki narme. knows hig own tex, but cannct narrate a

story What is his developmental age?
(AMS MAY 2019)

= |n Prone Position
o At birth: High pelvis, knees under the abdomen,
head turned to one Side
o At 1-2 months: Rases head & chinoff table at 45°
o At Imonths: Supports weight on foreamms
o Al G months: Supports weight on extended

farearms or hands

« Dtheor Gross Mator Milestones

& Months Siting with Support (Tripod Position]:
Rolls Croer [Prome To Supine]

B Months Sitting without Suppart

9 Months Standing with Support

10-11. months Pirvots & cruising

12 months Standing without support: Walldng
with support

15 months Walks without support; Creeps
upstairs

18 months Goes upstairs & downstairs holding
side railz, RUNS;

2 yrs Upstairs & devwnstairs (2 feet/step):
Eicks= a ball

A yrs. Goes upstairs with alternate feet
but downstairs with 2 feet/step,
Rides a Tricycle

4 yre Goes both upstairs & downstairs

with 1 foothstep [alternate steps);
Hops on 1 foot

A dyears
B.Yyears
C.5years
D.Zyears

B.FINEMOTOR MILESTONES

Imonths  Hand regard appears Holds an object when
placed in hand (Palmar grasp reflex is last)

4 months  Tries to reach for object

5 months Bidextrous Grasp

& months Unidextrous Grasp [Palmar Grasp)

7 months  Transfers Objects

8 months Immature /Assisted Pincer Grasp

12 months  Mature / Unassisted Fincer Grasp, Casting.

15 months Spontaneous soibbing Tower of 2 cubes
Drrink= from ap

18 months  Feeds self with spoon

2yrs Tower of 6-7 cubes: Copies a straight
lirve: Turns a door knobUnscrews a Bd

By Tower of 3-10 cubes: Handedness get
estabished; Copies a arda

4 yrs Copses a rectangls or ooss: Makes 2

Syrs Copies a rangks or tiied oosx Tes shoes

ey Mlnices 3 "gaite'door® willh Gt



? Previous Year’'s Questions

0. An B-year-old male child presented with a history
of bed wetting There are no other ossociated

? Previous Year's Questions

0 Bidextrovs grosp is saen at what age ?

[NEET - JAM - 2019} ptoms. apart, from the discomfort due te
::fﬁ::: bedwebliing What is the inftial and most effective
. &M therapy?
C.& months {INICET - Mov - 2020]
0.7 months A. Pharmacological therapy with Imipramine
B. Bladder training with holding urine for longer
periods during daytime

€. Clostical eonditloning with alarm E pad at night

¢ 1 hodynamic thera
? Previous Year’'s Questions B Paye . i

Q. A chvild transfers objects from one hand to s
ether. What does it irmply? @ Impertant Information
TARMS - JUNE - 2020) L
A. Vigual motor co~ordination « Mocturnal Envresis — inveluntary urination @
B. Explores small object night beyond S yrs. age.
C. Object release s Bxof ERUTESIE
D. Comparigon of objects o I*line: LiFestyle measures £ motivational therapy
o line: Bed and Alarme
a 3 line: Pharmacotherapy with drugs like
C.SOCIALMILESTONES Imipramine, Desmeprestin
2Months  Social Smile D. LANGUAGEMILESTONES
& months Mirrar Play & months Speak monosyllables
7 months  Stranger anxiety 9months  Bi - syllables eg.- mama, papa but
without meaning

Bmonths  Object permanence
12 months 2-3 words with meaning

9 Months  Waves Bye-Bye
18 months Vocabulary of 10 words

10 months  Plays peek-a-boo

2 yrs 2-word sentences: Vocsbulary of 100
12 months  Kisses on request: Releases objects: words; uses Promouns
Plays a simple ball game.
Iy 3-word sentences; uses plurals and past
15 months Points to objects: Indicates wet pants. e
18 months  Domestic mimicry; Dry during day time. 4yrs Sengs a song: Teils rirymes [ story
(Normal child has dysfluency of speach
2yrs Parallel Play. — 2 - 5 years of age)
3yrs Joins in Play, Knows name. age & gender, DQ {Developmental Quatiant) &
Dry at night [Might - time continence).
g = PISRAR. + 100
Crronciognal Age




Development delay

¢ Performancein 1 or more domains is significantly

below averags

RED flag signs of developmental delay:

Grogs motor

Sitting with 9 months

suppaort

Standing 12 months

with support

Language

Spaaks
Single word

16 months

Fine mator

Fircef 12 manths
qrasp

Sacial 6 manths
smile

Waving 12 months
bye bye

1Q (inteliigenca Quatient] IQ) =

MentalAge . 100

Chronalogical Age
s MormallQ: 90-110
» Borderdine: 70-89
= Moron: 50-70
= Imbecile: 10-49
Important Information

5

» 1D+ intellectual disabiliby: previously known a5
Mental retardation (MR)




NEONATOLOGY

(o]
CLASSIFICATION OF NEONATES
1. According to Gestational Age (Imespective of Birth
weight)

« Term neonate: born between 37 completed wis. to <
43 wiks,

s Proterm: bornat < 37 completed weeks of gestation

s Post Term: born after > 42 weeks gestation

2. According to Birth wight: (Irrespective of Gestational

Age)

» Low Birthweight (LBW):<2500g

» Very Low Birth weight (VLBW):< 15009

s Extremely low Birthweight (ELBW): < 1000g

3, According to gestational Age & Birth Weight.

« Large For Date {LFD) or Large for Gestational Age
[LGAJ: Birth weight > 90" Percentile of expected,
according to gestational age

s SFD [Small for Date] or SGA {Small for Gestational
Age): Birth weight < 107 percentile of expected,
according to gestational age.

CHARACTERISTIC OF ANORMAL NEONATE
& HR:110-160/min
+ RR:40-60/min
¢ Peripheral Cyanosis: presence is normal

010203

.:;fj] Important Information

*-.Qtimmcmwnwr:nuyhpuuntmmuﬂ

= Pupils Constricted at Birth

» Gestational age of a neanate is assessed by ENBS:
Expanded new Ballard score (Used over Gestational age
of 20 - 44 weeks)

9 orossa
Charactenistics of Pre<Team Heonate
General Head to Toe

Head appears relatively
large

« Ant. Fontanelle is large &
wide open

= Small & emaciated "
appearance

» Skin is fragile, thirn,
translucent

J0F

Ears are crumpled or poorly

# Generalized ® I" :
hypotonia T
[Extended posture] + Breastbuds< B mmirm

= Abundant lanugo « Genitals )
(but litthe vemix o Male: Undescended testis,

poorly formed [(smooth,
hypopigmented) scrotum
o Female: Labia minora visible,
labia major widely separated
= Absentdeepcreaseson sole

B
Ba B A
I.'L

MongoiisnSpons  (Eovizn pears Abuesd Direp Creawe on sake

[EEE [yt tonkum

& oS

caseosa)

Conditions in Neonates Not Requiring Rx

Skin & Mucosa Others
& Mifia [Colourless papules d / o Mo
pluggng of swent ducts) Meonatoners B/ L
=  Enytherna Tedosm Meonatonumn Breast
fred coloured rashes, mainly on Engomerment (n
trunk: dunng 1 " weslk for e both fermale and
d / & some rmmne rresle che to
phenomenon) matemal
= Mongohan Spots [Bhush - black estrogens)
aeas of dscoloraton on lower = YYoogrol Heedg in
back & burtocks) fermale MNeorates
» Stork B2es [ Saimoen Patches Mo Pox recd)
[capdary hermangomsas) o Fymeral Tags
* Epstein Pearis [peard Gloe * Proysolopel we
L= fn e

wihite lesicns on palate,
which are epithefial inclusion
Cysts)

Subesnjunctival Hemormhage

babse< up o 10 %%
afbrthwt. == s

pirysolopcs)



Q. Atermneenate, withabirthweight

?" Previous Year’s Questions

of 2100 g. who
i otherwice well and i exchuively breagtfed,
presents for roviine evalvation His totol serum
bilirubin ks found Lo be Mmg/dl on day 5. What it the
management.?

INEET - JAN - 2020)

A Phototherapy

B

Exchange transfusion

C.5top breastieeding for 2 days
D. Mo octive treatment required

Palmar Grasp Reflex

# Appears; 28 weoks

= Disappears: 3 months

* Voluntary palmar grasp
appears, only when
palmar grasp reflex
disappears

ATHR |Asymmetric Tonic
Meck Reflex)
= Disappearance of ATNR

Baby leams to roll over
" peteton M e
+ Disappears: 5-6 months i
postnatal age

Causes of asymmetric MORO's Reflex

Herve Related Cause Bone Related Cause
= Erb's Palsy = Fracture clawcle
+ Congenital Hemiplegia « Shoulder joint
dislocation

» Clavicle Is the most Cemmaon Bone to Fracture in 3

Meonate
= MNeonatal Resusctation (NT)

o Temp of Delivery Reom~25C(22-280)
» Suction (Not all newbaorns require suction)
= Orderof suction

o Mouth f/b Mose [Tracheal very rarely reqd.)

o Pressure required - BO- 100 mmHg

Cephalhematoma Caput Succedaneum
* Sub periosteal * Due to edema in the
haermarmrhage imobding layers of scalp
cranial bones = May ooss sutures
» Does net ooss sutres +  Present at birth in fts man
o Takes 24 - 48 hrs to sizp
appar comphotehy * Disappesrin 48 - 72 hs
» Takes 5-7 weeks to » Does not predspose to
disappear Jaundica.
= Predzposes to jaundice
{d / t collaction of blood)
Primitive Neonatal Reflexes
Present at Birth Appear After Birth
Rooting Reflex STHR (Symmetric
* [Earliest primitive neanatal Tonic Meck
reflex to disappear Reflex)
= Helps mother in breast = Appears after
feeding the baly birth
= Appears: 32 weeks gestation « Appearsatd -6
» Disappears: Starts manths
disappearing at 1-month + Disappears atB -
postnatal age 12 months
MOROS Reflo: Farachute Reflax

* Persistence > & months:

indicates cerebral damaoe

= Absent in Down syndome & »

Stage 3 HIE

* Starts Appearing: JB weeks

Gesttion
" &wfﬂmuta?m

gestaton

s Appears at7 -8
months

Persists
Throuwghouwt Life
[Mewer
Disappears)

» Disapprars: § - 6 months

postratal mpe

? Previous Year’s Questions

Q.

SneE

Correct order of suctioning during neonatal
resuseibation 7
[ARMS - MAY - 2048)

Trachea = noce = mavkh
Mezi - mavth
Mauth ~note — Trachiea
Movth - noge

Indications of Positive Pressure ventilation (PPV)

o Apnga

o Gasping [Severe respiratory distress)

o HR < 100/ rmen juse of ECG = now recommendad for
knowirg heart rate @ neonatal resusctaton



# Pressure required for posithee pressure ventlation
o 1% heeath; 30-40emHZ0
o Subsequent breaths; 15-20 em 20

¢ PPVisdoneusing a sell - inflating Bag & Mask [may be
attached to reservoir to increase 02 conceniration
delivered 1o baby)

@ Important Information

s Abselute C/l For BMV? - Congenital
Diaphragmatic Hernia

= Most sensitive indicator of successful Resuscitation:
Improvement in Heart Rate

= Indication to start chest compression: When HR <60/
min, persistently even after BMY.

& Always start BMVY with Room Air (a2 - 219%) and
start 02, only if baby not improwving.
o CO:PPY 31

? Previous Year's Questions

Q. Most impertant indicator of successiul
neonatal resuscitation?

(AIMS MAY 2013)
Color change
Improved alr entry
Increate in heart rate
Bilateral chest movernents

eneEe

o Duning chest compressions — Lise 100% 0,

o Moimprovement des pite chest compressions

a Injection Adrenaline

Dosze: .01 mg/ kg /dose

CR

0.1 mi/kg/doseof 1: 10,000 Adr.

+ Preferred Routes VY (Through UVT)

o Umbilical vencus catheter (LNVC) (Preferred vascular
access in Meonatal resuscitation)

o il not able to secure vascular access — then
Adrenabine may be ghenintra=tracheally

% Upto 3 times

Resuscitation of Baby Bomn Through MSL

# Intrapartum suction of mouth & nose not
recommendead

= Reouting ET intubation & tracheal suction of non -
vigorous necnates. born through MSL is not
recommended [However 1 persan skilled in ET
intubation Should available at the time of
resuscitation)

Delayed Cord Clamping (Now Included in MHeoanatal

resuzcitatian)
» Walt for at least 30 secands after birth, before

clamping cord.
Shauld be done in afl stable term & preterm neonates

« Done in Vigorous Neonates (don't wait in ¢ / o sick

neanates)

o HR = 100

o Good muscle tono

o Strong Respiratory efforts

Advantages of delayed cord damping
+ Higher Hb level
« Lesseranemia - less need for blood transfusion
+ Higher BP - less chances of shock

Important Information
# Decreoses risk of NEC £ IVH

Feeding of Preterm

NEONATAL SEPSIS

=

< IBweeks gestation; | Fv Muids with or without TPN
28 - 31 weeks: 06 tube feeding OR GAVAGE feeding.
32 - 34 wreds Katon spoon feeding or Paladai feeding

> 34 weeks: Direct breast feeding

IUGR (Intrauterine Growth Restriction)
Symmetric Asymmetric

= Brain growth spared
Ple2

Weight. length., HC
equally affected
Ponderal index [PI)
o= 2

Wit (g)

Length (cm)3 %100

PONDERAL INDEX =

& o12704

MC organism responsible for neonatal sepsis

o In bndiac Acinetobacter > Klebsiella

o In hospitals tn indha: Agnetcbacter

o Inhospital across waorld: £ cofi

o Overall, throughowt workt: Group B sireptococous

o Early onset sepsis: Group B streptococnus

Maost important method to prevent necnatal sepsis:
Proper hand washing of caregivers. (For around 2 min
following & steps techniguel.



-i:ir Important. Information

» Earliett indicator of Neonatal sepsis: Poor feeding

G Seepet of harefwashing

Sepsis Screen
= Total leukooyte count
# Absolute Meutrophil count
= |-TRata
+ CHP
* Micro ESR

a Il 2 out 5 suggestive then sepsis screen 6 Steps of

hand wash
o Confirmatory Test - Blood culture

{ﬁ' Important Information

»  For oll babies with late snset neonatal sepais: Do
LP (te r / o meningitis)

o Rx of choice: IV broad spectrum empinical antibiotics

(Mo role of oral antibiotics)

NEONATAL HYPOTHERMIA,

+ Definition: Axillary temp < 36,5 C in newborn

thermometer should be kept for 3 =5 min in adlla)

Classification Axillary Temp
Cold stress 36-36.4~C
Moderate hypothermia 32-359%C
Severs hypothermia <32 °C

‘ﬁ? Important Information

* Mazimum heat loss i From head of baby (due to
rmare surface areal

& Shivering 14 alsont in neanates

# Mon shivering Thermageness [mest np mechanizm
far defense against hypothermia) seen df presence of
browen fat [mitochondria rich)

¢ Brown Fatis presentin
o Axilla
[ Gf‘dl'l
o Inter-scapular area
o Hape of neck

*Warm Chain™ [series of step to keep bakey warm)
# Components
o Warm Ream
o Warm Resuscitation
o Early initiation of Breast feeding
o Skin to skin contact with mother
o Roomingin
o Room in dravght free area
o Warm transportation

Kangaroo Mather Care [KMC)

Eangaroo Mo e Caw
&« Hecommended for all stable LBV babdes
= Companaents
o Kangaroo position {skin to skin contact)
o Kangaroo Nutrition [exclusive breast feeding)
o Kangaroo discharge & follow up

Advantages

= Higherexclusive breast-feeding rates
&« [Decreasesriskaf

o Hypothermia

o Meonatal sepsrs

= Meonatal mortality

= Shortens Haspital stay & Earty discharge
= Devices to kesp baby warm



= Hypo - magnesamia

Devices (Most Important] Mode o Bobsthemia
of Hasting - Heanatal jaundice
# Respiratory System: More Chances of RDS d [ ¢
Worubater fcimml oy maniion delayed maturation of surfactant even in term babies.
= W5
Radiant warmer (open Radiation g MC congenital abf in IDM; Congenital Heart
system| discase
o MCCHD in IDM: V5D
NEOMNATAL HYPOGLYCEMIA & 013430 @ |I'l1p arkant ktormmation
# Def; Blood Glucose < 40mg/dl o
ar * Mozt specific CHD in IDM TGA (Tronsposition of
greot erteries)

Plasmaglucose < 45mg/dl
[M. hyperglycemia — Blood glucose > 125mg/dl

ar « CHS
Plasma Glucose > 150 mg /dI) o MC congenital neurological abf in IDM — Neural
o MG CfF: Jitteriness or Tremors tube Defects

o Rl 10% Dextrose

1 @ Important Information

= Most specHic CHS congenital abnormality in IDM
- Sacral Agenesic or Caudal Regression syndrome

ﬂ? Important Information

* MC couse of persistent Hypoglycemia during
infancy PHHI [Persistent Hyperinsulinemic
Hypeoglycemia of Infancy) (earlier k/fa * Long Term Problems: (Mnemanic "BOND")

Hesidioblastogig) o Bhndness

. o Obesity

o Mon Ketotic hypoglycemia
Infant of Diabetic Mother (IDM) o Diabetes Mellitus

PERIMNATAL ASPHYXIA & oveozz
# CMS Changes dt Perinatal Asphyxda is known as HIE
[Hypozic [schemic Encephalopathy)
= [nsevere Birth Asphyxia, APGAR score: 0-3

? Previous Year's Questions
Q. APGAR tcore 3 ot | minvkte indicateg?

(NEET = Jam - 2019)
A Mildly depressed
B. Further resuscitation not neceded

infart of Chakenc Meser €. Sevrely depressed
LFD baby [macrosamia) with Hairy Pinna =

= Problems
a L.:rge hEeratE [LFDj = Partofbrain most commondy invohved in HIE
& Hl@imw 2 Im Term Meanates: Para
o Perinatal Azphyxia = sagittal Ares Leacing to

" Hmhulrcchrin_gmnu o In Preterm Meonates: Cerebral Palsy
o Hypo=ghycemia Pen - ventricular Area

o Hypa-calcemia
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Ciaging of HIE
Stage 1 Stage 2 Stage 3
Maros Exaggerated Ml Absent
Reflex
Seirures - Present -
Prognosis 996 Mormal B0% Mermal — 50% -
Outcome Outcome  Mortality
SEvVer2
neurologi
cal
sequalae

» Upcoming [ Latest Rx for moderate to severe HIE in
neanates: Therapeuwlic Hypothermia

NEOMNATAL SEIZURES

M type: Subtie Seirure

Mc cause: Hypoxia

Best prognosis: Focal Clonic Seizure
Worst Prognasis: Myoclonic Seizure
DOC for neonatal Seizures: Phenobarbitone

& or4zss

-
s

.rﬂ-;v - Important Information

L"
Sy

+ Preferred CNS In Neonates? Transeranial
UsE 'Lhruugh anterier fentanelle
APGAR scom
0 1 2

Appearance Completely Body pnk but  Completely
biue or pale  extremities biue pink

Pulse rate Absent <100/ min > 100 fmin
Grimace Mo Grimaces only Coughknes
response frazle
icd with
movemeant
Respiratory Maone Slow & 1§/ Strong
Effort imegular

Min™ Seare: 0

Max™ m Score: 10

Searn > 7 Normal

Seorn < 3 Severe birth Asphyda

APGAR score has no role in NR only has prognastic

valuo

Scores used to assess Respiratory distress
& Preterm neonates: Sikverman Score
= Termneonates: Downe's Score

Silverman Score & orara
» Used to quantify respiratory distress in preterm
necnates
= Has5componenis
0 1 2
Upper chest Chaest & Chest 500 S
retraction ﬂmﬂm movement Movernsts
mavang lags behind o
equally, in abdomen m
ST breathing
icrecton
Lemwer chisst MNone Minimial Marked
Retractions
Xiphisternal Mone Minirral Marked
Retractions
Mazal Flare Mone Minimal Marked
Grunt Mone Auchls onby  Audble
with warthot
gethoscope stethoscope

? Previous Year's Questions
Q. Which of the following scoring is done Lo essess

respiratory distress in Neonates?
[JPHER - May - 2019)
A CRB ccore
B. Sihrerman- Ander€on trore
C_APGAR score
D. SHNAP Score

# Maxzcare: 10

= Minsoore: ()

= Mo score: Mo Respiratory Distress
s Scome > 7. Severe Respiratery Distress



RESPIRATORY DISTRESS SYNDROME (RDS5)
OR HYALINE MEMBRANE DISEASE (HMD)

? Previous Year's Questions

Q. a preterm boby with rﬂ:pt-uiwg; digbress
syndrome, which type of cellis deficient.
MEET - Jan - 2020)
A. Type labreclar cell
B. Type 2 ahveclar cell
C. Alveolor capillary endothelial cells
. Bronchialmucosal epithelialcell

» Duetodeficiency of Mature Surfactant
s Surfactant

'{? Important Information

»  Synthesis of surfactant beging in fetal ngs ot
20 weeks of gerbation

o Begins to appearin Amniotic Mluid 28 -32 weeks

o Mature surfactant in adequate amount > 35 weaks

aMost imp compenent DPPC (Dipalmitoyl
phosphatidyl Choline] orlecithin,

o Mast impestant surfactant protein Type B

o RDSis me cause of Hespiratony distress in a pretesm
meanate.

» CXR

Creand gl Fasmesin B0S

o Ground glasshazinessof lungs
a Adrbrenchogram
o Reticulogranularor retieulanodular appearance

* Ways to Detect Adequacy of Surfactant in Amniotic
Fluid

i B |

al: & » 2:1 - Mature surfactant (Lecithin:
Sphingaorrryelin]

i Mile Blue sulphatasa Lest

n Shaketest

* Rxof RDS

o Mild: CPAP anly

o Moderate to Severs: intra-tracheal Surfactant +
Respiratory Support

Antenatal Corticosterids for prevention of RDS

Inj Betamethasone Inj Dexamethasone

« 12 mgIM, 2 does, = 6mg, 4 dozes, 12 hr. apart (6
24 hrapart [12 x x4 =24
2= 24) + Recommended by

s Preferred government of India because

s More cheaper, readily available and
Meuroprotective efficacy almost same

Advantages of Antenatal Steroids in Preterm
« DecreasesRiskof
o RDS
o NEC
o VH
o Meonatal Mortality [doesn't decrease risk of

Meonatal jaundice)

Meonatal Pulmonary Alveolar Proteinosis () 015604
* Intra - alveolar accumulation of surfactantd /t
surfactant dysfunction.

R
ﬁ:r Important Information

L Eg

Fatal form of neonatal puimonary abeolar
proteinosis is due Lo Deficiency of Surfactant
protein Type B.

* XA &|ung biopsy finding: same as RDS
¢ Differentistng features

o Term Meonate

o Family History

o Fataldisease

e

MECONIUM ASPIRATION SYNDROME




Al In Blaad investigations: Metabolic ackdosia,

 barm t h MSL, develops
s A berm SGA TIUGR baby rm Khreig rhl'm‘lmmhl H\W‘ﬂr!“‘ﬁ‘ £BEfL

respiratory distress soon after birth.

o lla; Peritonitis
,-* . o |||n:Pnuunmpnﬁrnmwnrmwslfnilpafuﬂﬁun]
r‘l‘:i' Important Information « Rixinall stage: NPO + IV fluid + [V antibiotic
s Stagelllb: S, required

» O/ E in meconium aspiration syndrome - AP « Prognosis: 10 — 30% risk of mortality despite best

diameter of chert increased supportive care,
* Trphet OMfincings ? Previous Year's Questions
o Flattening of domes of diaphragm
o Hyperinflated Lungs (jradiolucency) Q. Which amang the following is not included in triad of
o Pulmonary infiltrates necrotizing enterocolitis?

& Segmental collapse

» TTMB [Transient Tachypnea of Mew Bomn) (HEET - Jan - 2013}
o Dueto delayed clearance of lung fluid A Thrombecytopenia
Delivery by cacsarean - section is a risk factor B. Metabolic acidosis
& Mild & Self Limiting C.Hypenatremia
o No Rx required. _ 0. Hypekalernia
» Meonatal Apnea & 015940
o Def: Cessation of breathing for at least 20 seconds .
ar for any duration in presence of Bradycardia ~ NEONATALJAUNDICE ¢ ozox3
or Cyanosis. » Clinical jaundicein Meonates: Bilirubin>ar=5mg/dl
{:‘;" Important Information Physiological Jaundice Fathological Jaundice
" « Clinical jaundice never  » May appear in 1st 24
« DOCfor Apnea n-FPr::rmtu-vlty? appears in 1st 24 hrs of hirz of life
Inj. coFfeine citrate ?inj Aminophylline ife. s Conjugeted oF
# Always unconjugated; unconjugated:; high
NEC (NECROTIZING ENTEROCOLITIS) =0, urine does nat stain eolored urine &/ or
& ozoL00 diaper & no pale stools pale stools may b
s Mostimportant Risk Factor; Prematurity » [cterus does not imalve EEE
= Clinical features: Feed intolerance, recurrent vomiting, Pa:"f‘i and 5”"“ * Pahns_and soles may
blood in stoots, and distension » Clinical jaundice does be stained yellow
not persist beyond 3 + May persist for longer
Staging of NEC weeks time
Breast Feeding Jaundics

& dftderreased breast feedng
= Fbc {Breast feeding

Breast Milk Jaundice

« D/t nhibitors present in breast milk fFoe pregnanedicl,
FFA that rhibit conjugaton of BErubin

= Breast milkincreases enterohepate ciroulation

¢ R :Continue breast feed unless bilinshin level = 20 mg f dl

- sl_a.gﬂ- |

o la; Ocoult blood in stool s -
o Ib: Fresh bloodin stool i :IT Important. Information

z [ Pneumatostsintestinalis [gas inintestnal wall) ;
o [l Partalvein Gas shadows = E‘M‘“‘"‘mmlhmﬂhhﬁ‘
—erythrabletagn

il



Unconjugated Hyperbilirubinemia

Increased Production Decreased Conjugation

o Erythroblastosis fetalis o Crigler Najar syndromae

o Hereditary deficiency of UDPGT
spherocytosis enryme)
o GEPD deficiency
Refer Table 3.1

Modified Kramer's Rule for Estimation of Bilirubinemia in
Children

Face
(dengidi]
Chest & upper
Abd[6-8)

Armi & legs

e Lower sbd & thighs{e-12)

Palms &
Sidas (+15 mg/d)

Face: 4-6mg/fdl

Chest B upper abdomen; 8-10mag/dl
Lower abdomen & thighs: 12-14 mg/d
Arms &Legs: 15-18mag/dl

Palms & soles: 20 mig/ dl

" ® 8 ® @&

? Previous Year’'s Questions

Q. Greenish black stoalinneonsbe g due La?
[MEET = Je=m - 20200
B Armnkotle Fluid
B. Bile galts
!'_Ll'nl..rg-u-
D.Bile pigrments

KERNICTERUS [CNS Manifestation of
Hyperbilinubinemia)

= Partof brain mcinvelved: Basal ganglia
¢ Typeof cerebral Palsy: Extrapyramidal or dyskinetic type

& ozt

Il%

Aevta Bilirubin Encephalopathy

Phototheragry

= Early - Hypotonia, poor feeding, loss of Maomo's reflex
» Late - Hypertonia, seizures, coma, opisthotonos, Death

Chronic Bilirubin Encephalopathy [Leng Term Sequelag)
Mnemonic "SADMUM®

o Sensorneural Hearing Loss (SNHL)

o Athetosis

o Dental changes

o Mental retardation

o Upward Gaze limitation

-

R, of NN
# Phototherapy

= Exchangetransfusion } Used mainly in Rh

= DrugzEg Mg incompatibility (Hydrops Fetalis)
Phatotherapy
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i}j’ Important Information

*  Mort effective wevelength in phot stherapy ‘60~
%0 nm

HMost important mechanitm: Structural
ST atian _I




Factors Affecting Effectivencss of Photatherapy
s Exposcd surface arcaof balbwy

Cut = OFf levels (In an otherwise healthy neonats)

s Typeof Lamp (LED more effective) Photothera Exchange
# Distance biw baby & Photatherapy unit e gid Teansfusion
s Does not depend on skin pigmentation
24 = 48 hrs = 15 mgidl > 20 mg/dl
&
f Previous Year’s Questions 48-72hrs > 18 mg/dl > 25 mg/di
Q In a neonate oan Phototherspy. Bilirubin s
B dinto? =72 hrs > 20 mgidl > 25 mgldi
(ANMS - Jun - 2020)
A, Bilwerdin
B Lumirubin Impur-l:.nnt. Information
C. Urabilin
D. Stercobilin + Muan nermal Hb of neonate? 165 g/dl
Adverse effects of phototherapy # Indication of Exchange Transfusionin Rh incompatibility
» Bronze baby syndrome n o conjugated a Cord blood Bilirubin > Smagldl or
tryperbifirubincmia) o Cordblood Hb < 10gidl
» Watery diamrhea
« Diehydration
* Hypocalcemia
= Retinal toxicity
» Gonacdal toxicity
Table 3.1
Conjugated Hyperbilirubinemia (Conjugated bilirubin > 2mg / di or 20 % of Total Bilirubin)
Mon-Obstructive Obstructive causes
= Infections Intrahepatic Extra hepatic
*  Metabalic » Congenital hepatic # Biliary Atresia
o alAnti trypsin def (PAS +ve fibrosis oSareening: HIDA, scan or hepatic scintigraphy
globules on liver biopsy) « Caroli's discase o5 Kasai procedure
o Galactosemia *+ Alagile syndrome aMC indication of liver transplantation in children
o Tyrosinermia = Dubin johnson is Biliary atresia
o Cystic Fibrosis syndrome
« Idiopathic Neonatal Hepatitis = Rotor syndome
mc cause of conjugated Hyper

bilirubénemia in Megnates
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NUTRITION

BREAST FEEDING (BF)

Q. Should BF be initiated?
& Agsponaspossible (bost answer)
« Within 1 hr. of child birth if a time frame is asked)

& oz1530

%) Important Information

Exclusive Breast Feeding ls Recommended for How

Long?

= bmonths

« After & Months: Complementary ‘Ildlh!
inttiated

Q. If Food Grain Introduced at Earlier Age
# More chances of food allergy.

0. Storage of Expressed Breast Milk Can Be Done for How
Long?
¢ Atroomtemp:B- 10hrs

s Inrefrigerator 24 brs
¢ Deepfreezer (-20°C) 3manths

0. Signs of Good Attachment Whila Breast Feeding
¢ Mouthwide open
¢ Entire areclain baby's mouth except smallupper part
that may be visible
» Lowerlip everted
= Chinshould touch Mather's breast

? Previous Year's Questions

Q. Breast feeding contraindicatedin?

(JIPMER - Dec - 2019
A MDR Tuberewlszis
B. Zikavirug infeckion

C.HepatitisB infection
D Maztitis withobscess

Q.C/[lof Breast Feeding

+ Babyfactor: Confirmed c/ o Galactosemia

Maternal Factors
Absolute Relative
o Chematherapy or o Maternal HIV
Radiotherapy o Active TB
o Active varicella /
Herpes
o Breast Abscess
Composition of Breast Milk @ ozimE0

? Previous Year’s Questions

Q Armount of Protein present in 100 ml of breast
il |57
[IPHMER - May - 2013)
Alig
B.lig
C.055g
D. 333

= Carbohydrate: Lactose concentrationin BM (7g/dl) =
Ciorw Milke (CM) [4.5g/dl)
= Proteins

o BM(1g/dlj<CM[35g/d)
o BMricher inwhey protein (lactalburmin) which is
more easity digestible than caseim in CM,
o BM contains adequate amount of Cysteine, Taurine,
Methianine - WVital for CHNS development
» Lipids
o BM s richer in PUFA & DHA [Docosahexaenoic
Acid) —= helps in CNS development of baby
= Mincrals
2 lron in BM: more easily absorbable
o Ca:Pratioin BM Favours Calgum absorption
o [CM — more phosphate: leads to less calcum
ihslnrpﬁ:u'l: therefore, predomenantly CM fed bakry
— sk of hypocalcemia & scurvy)
« \Vitamins
o BM contains adequate amount of a vitamns exrept
2 Vit D= (Supplement 200U [ day throughout
infancy)



f Previous Year's Questions
0 Fat content of breostmilk?

[JPMER - Dec - 2030

A ZNpercent
B 3Ypercent
C.MYpercent
D5 Ypercent

o VitE: [LmgIM to all babies atbirth to prevent
hemarrhiagic disease of new bom)
o VitB,: (Instrictly vegan mothers)
+ Anti-infective Substances Present in BM Are
& Mnemaonics "Teach for PLAR"

=
-0
—5
Y
—
=@
=
.
_..

TGF-p
Phagooyticmacrophages

PABA [Para Amino Benzoic Acid)
Lactaferrin

Lysozyme

Antibodies especially g
Anti-staph factor

Bifidus factor

Bile stimulated lipase

o Colostrum

=¥
= 3

Seenin 1% 72 hrs, after birth
Thick & vellowish
Scanty in amount

ﬁ Important Information

[ = Colestrum iz Rich in proteins. lg. Macrophages

=+ Pooferin lactose

-+"1'

‘immunization of baby™

=+ Any Prelacteal feed is strictly contraindicated

E wigptunrin

MALNUTRITION
= Bestindicator of
o JAcute malnutrition: | inwt for Ht (wasting)
o Chronicmaknutrition: | in Ht for age [stunting)

Ewashiorkor Marasmus

= Edema Present Absent

= Appetite Poor Vioracious

= CHNS Apathy, Lethargy  Active & Alert
= Hepatomegaly Seen Mot seen

- Skin & More common Less common

hair changes  (Skin: Flaky Paint
Dermatosis]
[Hair: Flag sign)

? Previous Year's Questions

Q.Severe acite malnutrition os per WHO criteria?
[MEET - JaN - 2019)

A Weight for age - 2 SD less Lhan median

B. Weight for height. -2 5D less than median

C. Weight for age -3 5D be.gs Lhan rme dian

D. Weight fer height - 35D less than medan

WHO dassification of Malnutrition in based on
# Wisght for Height
= Heightforage
* Edema

Severe Acute Malnutrition [SAM) 8 oxra

* Def:lnachidof 6 m - 5yrs of age, presence =f 1 &r mare
of the following
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y Wekght for Height < -3 2 scom or < 70 % of expected
[emanem wasting)
or
1 Midupper arm circumference < 11.5cm
or
o Symmetric bipedal edema of nutritional crigin.

? Previous Year's Questions

Q. Al are e ertberia’s for "Severe acula
mhﬂrﬂm'[ﬂﬁHhmFL?
[JIPMER - Nov - 2018)
A Mid- upper arm circurmference (MUAC) < IS mm
B Weight foroge -3 Zscore
C.Presence of bipedal edema
D.Presence of visible severe watting

Complications of SAM: (With Treatment)

* Mnemanic "SHIELDED®

o Sugar deficiency (Hypoglhycemia) (BG < 54 mg/dl):

10% Dextrose
Hypothermia (Rectal temp < 35,5C): Warm up
Infections: Antibiotics
Electrobyteimbalance (Hypokalemnia/
Hypophesphatemia): Supplement K, Phosphate
Dehydration: WHO ORS (in doubbe dilution) /
Resomal- Rehydration solution for malnourished
child [|MNa, T}
Deficiency of Micronutrients
-+ Supplementation
=+ [ronshould be started 1 - 2 weeks later

8 0 o

o

Rxof SAM
= Hogpitaliration
* Rxof complications [as mentioned above)
= Mutritional Rehabilitation

S Important Information
L

Nutritional Rehabiitation
Should be greduel to prevent * Nubritisnal
recovery syndrome” or “He - feeding syndrome”

o Startwith low cilones & protesrs. & gracualy buld up
=+ Initially F75: 75 keal / 100 md
- Then FLOO: 100 keal / 100 mi
—+ Later RUTF: 543 keal/ 100g (Ready to Use
Therapeutic Food).
Fluids & Electrobytes
* Total body Water (TEW)

O orzm

419

v 75 % of body weight at birth
-+ B0 % of body wi. by 2 years of atpe & remains 5o
Ll ke ty
= Caleudation of 24 hre maéntenancs fluid reguirement
-+ 1" 10kg: 100ml/ kg
-+  Mext 10kg: 50mi/ kg
=+ Beyond 20kg: 20mi/ kg

@ Important Information

» Fluid of cheice: \2 DNS with added Potatzivm.

* Inneonates
—+ Birth wasght > or =1500 g; start with 60 mi /g f day
—+ BW < 1500 g start with B0 mi / kg / day
—+ By Day 7 oflife: 150 mi kg / day
—+ 148 hours IV fluid of choice: 10% Dextrose with
no electrolytes

Fluid of Choice for Shock in Children - Normal Saline [N5)
s NS 20mifkgupto 3 times (balus) + 0, + [V Antibiotics
[suspected septic shock)
¢ IfMoimprovement Inotropes (e.g: Dopamine,
Dobutamine, Epinephrine, norepine phrine)



GENETICS

Pedigree Anabysis @ 023626
« |f afl children of an affected fermale have the disease -
Mitochondrialinheritance
# If at least 1 of the parent is affected by discase -
Dominant Inheritance

fﬁ Important Information

# Fabher Lo Son tronemission rules ovl X - linked
disease

FW .S PR O e w

kb Barudrisl mbeitanoe

Aztoupmal domirant

= E.g.Fragile X Syndrome
o Trnudeotide repeat disorder: increazein no. of CGG
repeats

? Previous Year’s Questions

Q. True about Fragile X syndrome is?
(NEET - Jan - 2013)
A. Triple nuclectide CAG Sequence  mutation
8. 01 Female carriers mentally retarded
C. Males have IQ 20-4%0
D. Gain of function mutation

o Imtellectual Disabilkty
o Anticipation: worsening with each successve
generation seen
o Genomic Imprinting
=+ E.g. Prader; Willi syndmome
= Beckwith: Wiedemann syndrome
-+ Russelk Silver Syndrome
—+  Angelman syndrome
= Examplesof Mitochondrial Inheritance

? Previous Year’'s Questions

Q. An affected male does nob hove effected children
but offected Female ahuays hat offected children.
Type of inheritance?

(AIMS - May - 2013)

A Xlhinkedrecesshe

B. Avtetemal recesiive

C_Xlinked daminant

0. Mstaehondrial

o Keams Sayre syndrome

o Leber's hereditary optic Meuropathy [LHOMN]

o MELAS syndrome [Mitochondrial
encephalomyopathy, Lactic Acidosis and stroke Fke
episodes)

= Examples of Multifactorial Inheritance
a Heural Tube Defects
o Cleft Palate

& Hypertension
DOWMN SYNDROME

€Il
(R{RIIE]
Mo B i

O oz4ras

il i
a 5
2 &8
it 13
ir m
ARN 2@ l[
= Trisomy 21 T '

= M- d Mt maternal mesotic non - desjuncton
= Riskincreases with increasa in mother's age

’{:‘% Important Information

= MC heart diseate in Down twdrumt? AVSD
(Atrioventricular septal defect) akn Endacardial
cuthion defect




Antenatal Screening for Down's Syndrome

Santa gap

UsG
= Muchal Thickness > 3 mm @ 11 - 14 weeks of
gestation
= Absence of nasalbones
e Short fernur
s Duodenal Atresia

Biochemical Tests
e 1% Trimester
a fi=HCG, PAPP - A (Pregnancy assocated Plasma
Protein - A} [ Dual Test)
& 27 Trmestor
o Triple Test AFP (a - Fetoprotein) + - HCG +
Unconjugated Estriol
o Quadruple Test: Triple Test + Inhibin
-+ Mnemonic - HI High [t )
-+ HCG & Inhibin levels increase in Down syndromie

Integrated Test
= Hest test for screening Down's syndrome (Sensitivity
95 - 975%)
= Maternal age + 17 Trimester [NT + PAPP - A) +
Quadruple Test (2™ Trimester).
= Confirmatery test for antenatal Dx of Down syndrome
Fetal karyotype, for which genetic material may be
obtained by
o Cherdanic Villous Sampling [CVS)
o Amniocentesis
o Cordocentesis {Percutaneous Umbilical cord Blood
sampling) But these are invasive procedures that
carmy risk of abartion.

TURMNER SYNDROME (45, X0) G ozarz
= Absvays sgen in Females, as no Y chromosome is
present
= Mnemonic- "See A Baby CLOWN®
o 5 Short Stature
o Ac Amenorrhea (1)
o B:Barr Body Abhsent
o C: Cardiac abnormalities, Cystichygroma
= MC congenital cardiac Abnormality in Turner's
Bicuspid Aartic Wahe » Coarctation of Sorta
o L Lymphedema, Low thyroid
o O Ovaries underdeveloped - Infertility
= Turmer syndrome patients with webbed neck have 3

times more chances of having CHD, than thase
wiithaul weehibed neck '

o Wi Webbed neck

o M: Mipplas widely spaced [shield shaped chest)

? Previous Year's Questions

Q. Which of the following 15 true statement

regarding Turner's syndrorme?
{ANMS - Nev - 2018)

A. Turner syndrome with webbed neck 5 0 times
more likely to develop CVS defects than non-
webbedneck

B. Coarctation of aortais more beely in non-webbed
neck

C. Male turner (Noonan syndrome] Is much more
likely to have CVS defects

D. Turner with webbed Ffingers ond Loes
iz likely Lo be associated with viscerol onomalies

NOOMNAN SYNDROME & ozscar

Moonan Symdrmme
¢ ADinheritance, mc gene FTPM11 gene [deletion)

Similarities with Differences with Turner
Tumer's Syndrome

o Short stature = Can be seen in both boys and

o Webbed Meck v

o Cubitus valgus o Karyotype Normal

o Shield shaped chest o Ant - mongolod siant of eyes
with widely spaced o Itelectual disablity
nipples ¢ Delayed puberty but fertity

& normal

» B0 % of Pts with Noonan syndrome have Congenrtal
Heart Diseases [CHOL

{‘fé Important Information

| = MC CHD in Noonan: Pulmonary stenosis (aks
! hwu;gmcmwr“ |
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INBORN ERRORS OF METABOLISM

¢ ozs13m
A.DISORDERS OF CARBOHYDRATES
+ Glycogen Storage Disease
i. Predaminanthy Liver Involvement (Liver Glyoogenosis)

Type Hame Enzyme Defidency
I Van Gierke's Digease Glucose 6 phosphatase
m Cori's disease Debranching enzyme
N Anderson's Disease Branching Enzyme
Wi Hers Disease Hepatic Phosphordase

&5
L' J

s Von Gierke's Disease: MC GSD in Children

Important Information

ii. Predominantly Musce Involvement [Muscle
Glycogenosis)

Type MHame Enzyme Deficiency
il Pompe diseases Adid maltase
v McArdle's disease  Muscle Phosphorylase
Wil Tarui's Disease Phosphofructokinase

» Mnemonic 2 + 5 = 7 (Types IL V & VI are muscle
glycogenosis)

(_{} Important Information

= MC G50 in Adslescents B Adubbs — MC Ardle's
Dizeate

Von Gierke's Disease & 025737
Autosomal recessive

Recurrent hypoglyoemia

Dholl like facies

Hepatomegaly

Easy bruising

Investigations

= Hypo - glycemia
Hyper - uricemia
Hyper - lipidemia

Lactic acidosis

Treatment: Corn Stanch Diet

Hypoglycemia with Hepatomegaly with Hyperlipidemia
seen in Both

Type IGSD  Type Il GSD (Cori's)

[Von Gierke's)
Muscle Mot Invalved May be present
imvobvement
CPK levals Marmal Elevated
Responseto Moincreasein  Increase in blood
glycogen  blood glucose  glucose in fed state,
but lactic acd but not in fasting
iNCreases state, lactic acid
levels are normal
Pompe Disease & ozorz0

= Cardiac muscle also involved
= Presentation: Child + Hypotonia + Myocardial
dy=function or cardiomegaly
1. Galactosemia Deficiency of
o GALT (mc) (Galactose - 1 - Phosphate uridyl
transferase)
o Galactokinase
o Epimerase
o Duarte variant mild - usually asymptomatic
o Chnical features
=+ Jaundice
—+ Diarrhea
—= Vomiting
— Hepatomegaly
~+ Hypoghycemia
-+ Cataracts
—+ CMS abnormalities



|{‘f Important Infermeation

s Cataract can be Lhe fole monifetbation of
Galactokinase deficlency d/t accumulation of

ﬂdumnl

i

0 Sensus wrih E. coliis most common
o Treatment
-+ Elirmimate milk & milk products from diet
~+¢ Breastfeeding contraindicated in confirmed cases.
2. Hereditary Fructose intalerance [HFT)
o Deficiency of Aldolase B
o Aversion to sweet food (Sucrose = Glucose + fructose)
Feducing substancein uring present.
Fou eliminate fructose from diet

o

=

B.DISORDERS OF AMINO ACID METABOLISM
& 030619
& Sereening Tests for Metabalic Disorders

Whatman 003T™ BISITIOW Wila

Dried blood spots for TMS

TMS [Tandem Mass spectrometry] - Using dried blood
spots

GCMS (Gas chromatography mass spectroscopy) —s
Urine sample

Electrophoresis of Plasma/ Urine

HPLL [High performance Liquid Chromatography) of
Plasma/LUrine

Phenylketonuria [PEL)
* Enzymedeficiency: Phenylalanine Hydroxylase
i
x
e Phenylalanine: Tyrosine
* InPEL, tyrosine becomes an essential amino acid
» Tyrosine gives rise to DOPA &melanin

Clinical features

* Hypopigmentation {fair skin, blond hair, blue irs)
= Hyperionia

¢ Intellectual disability

Investigations
* Flasma HPLC / TMS: Elevated phenylalanine & its
metabalites

idd

&%) Important Information

o Guthrie tesh — Bislogieal atsay For PXU

* Ft:-mt:l:hlmdnlﬂst
» Az
o Low phemdalanine diet with Tyrosine supplementation

Alkaptonuria

+ Deficency of Homeogentisic Acid Dxidase

¢ Clinical features
o Dark spots on scdera & ear cartilage (ochronosis)
o Darkening of urine on standing

? Previous Year’s Questions

Q. A patient complaing of knee pain. Routine
investigationt are unremorkable ond still the
patient s unsatisFied. Urine turns black on
standing. what is the enzyme ivolved?

(NEET = Jan - 2020)

A Homogenticate oxidage

B. Xanthine onidate

C. Methyl malonote oxidase

D. Phenyl pyruvete oxidase

Homocystinuria
= Clazsical Type: Deficiency of oystathioning i - synthase
& Clinical features
o Skeletal manifestations ke Marfan syndrome (tall
stature, arachnodactyly, Pectus excavatum)
o Subluxation of lens of eye: Infero —medial
o Recurrent Strokes

i e bbb

= Treatment
o VitBE Evit B12 have .ome rale
2 InMarfan's: Supero - lateral (Mnemanic MS1)



Muttiple Carbondase Deficency @ 031404

p% Impertant Information

» Cofacter for carbouylate l-n!ynl-rli-tl.hmiﬂ-h

Skin L / or Hair Invebrerment )

* Presentation
r Intellectual disabdlity
o Alopecia
o Eczema
o Tom Cat Unne Odour
& Treatment
o Biotin

Hartnup Disorder
# Mutation of SLCGA19 gene: Problem with transport of
neutral amino acids

f Previous Year’s Questions

Q. False about hartovp's disease?
[JIPMER - May - 2062)

A. Defect in nevbral amine acid transpert
B. Mental retardation it the cammen presentation

C. Mest children are atymptomatic
0. Photosensitivity

Pelaa [ raih

= Maostly asymplomatic
= Pellagralike rash [Casal's neddace) & Photosensithity
+ RocNicotinic Acid

Tyrosinemia

# Type 1 Deficency of fumarate acetoacetats hydrolase
[FAH)

s Clinical features: Infant presenting with

o Hepatomegaly

24

o Jaendicn
«  Bleeding manifestatians

Investigations
« Prolonged prathrombin Time (PT)
# Elevated Urine succimdd acetone: used for screening

= R Mitisinona

Maple Syrup Urine Diseasa (MSUD)

» Metabolism of Branched chain amino acids affected
fisoleucine, Leudne & Valine)

s Deficlency of a - ketoacid debydrogenase

» Bumt sugar/maple syrup odour from body fluids

C.LYSOSOMAL STORAGE DISEASES (LSD)
(h 031833

= Gaucher Diseate

@ Itisthe most comman LSO in chiddren

fﬁﬁ Impertant Information

= Gavcher disease: Deficiency of
Glrcocerebrosidase enzyme

o Accumulation of Glucocerebrosides in cefls

]
“Gaucher cefls™ in Bone marmow, fiver etc
[Crumipled tssue paper wrinkled paper appearance of
cytoplasm)

Clinical features
Splenchepatomegaly (Splenic enlargements >> Liver)
Pancytopersa [Df t bone mamow infiltration)

= Anemia: exsy fatigability

s Thrombocytopena: biseding

= Meutropenia: recurrent infections

= Bonepains

= Meurological features +/~



Treatment
1#i Eneveme Resteomment Thersey
panbnapmeRenlacement Therapy is Available for
Gaucher's disease
o Hurler's disease (Type | MPS)
s Maroteaux - lamy disease [Type VI MPS)
o Pompe's disease
o Fabry'sdisease [a galactosidase deficiency)
{angickeratomas seen)

Hiemann Pick Disease
e Deficiency of sphingomyefinase
+ Features ke Gaucher's disease

o Cherry Red spot seen (Usually not seenin Gaucher's
disease)

- ﬁ . Important Information

Cherry Red spot seen in
» Niemarn pick diceate
* Tay sachs disease

* Gl gangliosidosis

D. MUCOPOLYSACCHARIDOSIS (M FSE':
0322402

y

Hirter's Daase

ﬁ Important Information

deficiency . AR

s  Type | - HURLER's Digeate — - L - durenidase |

Clinleal featureg

o Coarse Facies

n Hepalosplenomegaly

o Cormeal opacity

o Coptous Masal discharge

o Alreay problems

o Intellectual disabslity

Type ll - HUNTER'S — X Linked Recessive Inheritance

AllMPS Are AR Except Typell

o InType Il all features of Type 1 MPS seen except
corneal opacity

? Previous Year's Questions

Q. A S-year-old boy hat peculiar faclal Features.
enlarged head, hepatosplenomegaly.
protuberant abdemen. breothing diFficulty with
sbstructive sleep apnea ond coerdiac valve
thickening What u.uur ikely diagnosis?

(ABMS - Nov - 20i8)

A Hurler's disease

B. Hunter's disease

C.Fragile X syndrome

. Tay-Sachs diseate

Bony Abnormalities in MPS: Dysostosis Multiplex

Most severe in Type IV MPS (Morquin’s disease)
Antenor beaking of vertebrae

Egg shaped /Bullet shaped metacarpals
Coarse facies

Menke's Discase

|

% Important Information

= ATFTA gene irvolved in Menke's Disease

Drzarder of copper metabalam

» Chrical features



F.Lasch Myhan Disasse @ o11506

o Sedrures
o Developmental delay + Deficiency of HGPAT enryme (Hypoxafthine Gianine
o Abnormal kinky hair [Microscopically: Trichorrhexis Phaspha - ribosyl transferase)
nodosa K Pili terti) » Clinical features
n Developmental delay
o Self-injury
Trichorrhexis i » Irvestigation: 1 Uric Acid
nodosa # Treatment
o High fuid intake
- o Allopurinol
h‘ Pilll torti

Hatr ricroscopy in Menioe disease

+ Hypopigmentation

e 2



DISEASE OF IMMUNE SYSTEM

VASCULITIS
Henoch Schonlein Purpura
o Mevaseulitis in children,
= MC age group involved 3-10 years
» Diagnostic Criteria: Palpable purpura with at least 1 of
the fallawing
o Arthritis! arthralgia
o Abdominal pain
& Renal inmvahsement
& Any biopsy showing lgh deposition

& oazeas

'{? Important Information

* Platelet counts N Purpura d / & vesculitis L not.
thrombecytopenia

+ 1/3" of cases have Glomerulenephritis

Kawasaki Disease & ozrs2
= Diagnostic Criteria; Fever for > 5 days with amy 4 out of
fedlowsing
« Mnemanic: “CREAM®
o Conjunctivitis (non - purulent)
o Rash [imvolving trunk)
o Edema & Erythema of Extremities
o Adenopathy (Lymphadenopathy)

o Mucosal involvement [Strawberry tongue)
« Rxof Chalce: IV - Ig

7

@_} Impertant Information

* Complication Corenary Artery Aneurysm

Eavadnain e

Corpnary aragacgram v Eieitaan



INFECTIOUS DISEASES IN

CHILDREN

1.VIRAL DISEASES
a. Varicella (Chicken Pox)
» Incubation period: 10-21days

-

f{:? Important Information

i

* Characteristic feature of varicella pleamorphic
rash (simultaneovs presence of different types

of thin leslong]

« Remains infected till allvesicles are crusted
= CongenitalVaricella Syndrome

-

'

o HO Rash & fever inmother
& Baby has cicotricial skin scars in 2oster fke distribution
{dermatomal distribution)
o Limbabnarmalitics
o Low birth weight.
b. Rubella
# Mild exanthematous illness + lpmphadenopathy

i‘_} Important Information

* Forchheimer spots seen in oropharynx

= Congenital Rubella Syndrome
o Risk of congenital defects is maximum before 11
wiesaks of gestation,
= Chinical featusres (Mnemanic *CDCT)
o Cataract
Deafness
Congenital heart diseases Most common is PDA)
IUGR
Microcephaty
Blue berry mufTin bessons
Retinopathy

[=]

O oo @ o

i

r
@ Important Information

* Most common mandestation of CRS Sensorinevral
deafness

o Late onset manifestations of CAS =« Diabetes medlitus,
Thyroid dysfunction, Rubella Panencephalitis,
. Measles
= Incubation perod: B - 10 days

@ Important Information

» Koplik Spots (Pethognomenic) - Buccal mucosa,

conjunctiva. vogina
» Warthin Finkeldey giont cells on biopsy of skin

lesion.

s Receptorfor Measle Virus: CDIS0 & PVRLA

& Meeomplication: Otitis mecdia

=« Mccause of death: Pneumonia

= Long standing complication; S5PE [Subacute Sclerosing
Pan Encephalitis) [usuaily fatal)

. Erythema Infectiosum

-

Erpriveeng @ et

» Caused by Parvovirus B

= “Slapped cheek™ Appearance of chid
e Hand Foot Mouth Discase

= Cooosackse Wins 16

= Plantar & Palmar pushdes

» Oralulcers




« 00 ¥ cases asymplomalic
« Best sample for CMY PCR; urine

J. MUMPS

o Midifiness, self - lmiting
f. Roseala Infantum

Feared ol erenth il e

« HHVGA&GE

e

5% Important Information

o Acute UL or BAL Parotid gland enlargement along with

fosor
= Orchitisin common in adolescent males

s Meccomplication; Aseptic meningitis

» In Rasesla Infantum. Nagayama spols are seen

» Rashappears when fever subsides

g. HIV in Children

» Preferred diagnostic test in necnate &infants
o HWDMAPCR .
o HIVRNAPCR ? Previous Year’'s Questions
& HIV culture (Mot Serology based tests)

Q. An I8-menth baby with pu-m-ﬁ:-;:'bg -l'Fmrnl-'aB:
A brought with lower weskness.
fﬁi’- Impurt.nnt. Information ::}fmilinut.ina, he hast Lethargy. abnormal
mevement. of lower limbs & anterior fontanelle is
- Prnphglnmhlrﬂmt:bml:.nmhhlruﬂthm- bulging, diagnesis?
Hevirapine +/- Zidevudine (AIMS - May - 2019}
A Intra cronial hemarrhage

= Pregnantlady/ Mather should receive ART E_f:‘”dm cerebri

« in developed countries: In babies born to maothers with DE""“E"*"'
HIV, breast feeding is contraindicated - Carebral paisy
» In developing countries: Continue breast feeding, as the

benefits outweigh the risks. 2.PEDIATRICTB
h. H1K1 « InPrimary TB. Ghon focus is seen inc Lungs
= DOC: Oseltamivir » Incongenital T, Ghon focus is seen in: Liver
# Dose: r
o Infants:3 malkg _
o <15kg:30mg @ Important Information
o 15-23kg:45mg BD.XS5days o
o 24-40kg:E0mg s MC rovte of infection of baby bern by C- section
o =40 kg 75mg (Adult dose) Alrborne
i CMV
o + INH Prophylaxis recommended for all infants with
T exposune to TH
ﬁ':r Important Information « Doselsoniazid 10mg day for § months
T & Treatment
s MC cause of non-syndromic hearing loss in e Daily treatment, instead of thrce weskly for all
children — Congenital CHVirn £o meother with HV Pediatric TH patient.
~ Nevirapine =/- Zidovidine o Only Pyrazinamide should be stopped in continuation
phase




3. CONGENITAL TOXOPLASMOSIS

Risk of fetalinfection increases with each trimester
Ti-15%
T2-25%
T3 -60%
But severnity of infectlon is greater, if infected early in
pregnancy,
Clinical features
o Chorioretinitis
o Hydrocephalus
o Cerebralcalcifications
o Treatment Sulphadiazine with Pyrimethamine &

leucovarin
Immurization
o Waccines that must be given beyond

=+ 2 years: Polysaccharide vaccines

=¢ Qyoars: HPV vaccine
o Vaccines recommendedin adolescents

— Tdap, TT, Td, Hep - B

- HPW, imfluenza

-+ lapanese encephalitis

[In endemic area)
-+ Pneumococcal polysaccharide findicated
vaccine

-+ Rabies vaccine
o Inanunvaconated child = 18 mage
o 1"wisit: BCG [Catch up till = 1 years jacc to NIS)

=+ Byear [acc to [AP)

—+ 0P [till S yearof age)

—+ Hep B (any age]

=+ DTP lupto? year) 0.1,6
Hib: Catchup age
o 6-12m:2doses+ 1 booster
o 12-15m: 1 dose + 1 booster
o = 15m 1 dose
MMR vaccine (< Lyear's measles) 2 to 3 doses
Vaccines Cin Egg Allergy: Influenza vaccine & yellow
fever vaccine

? Previous Year's Questions

Q. All of the Following will be benefitled by the 23-
valent pnevmecoccal vaccine EXCEPT?

(AIMS - Hov - 2019)
A Recurrent otitis media
B. Cystic fibrogic
C. Sickle cell anernia
D_Less than 2 yrs age

E Lupus nephrikis

ﬁ, Impertant Informatioh

«  Veccine Thet May Cause Thrombocytopenia?
Meatles voccine

«  Strains Coveredin Meningococcal Vaccine?
ACY.W-135

# Maximum efficacy after single dose: MR =TT
BCG

? Previous Year's Questions

0. BCE Ix mazimally protective againgt

[AIMS = New = 2018)
A. Pulmonary TB
B. Pulmenary and CNS TB
C. CHS and Disceminsted TR
D. Extra pulmonary TB
D. Lupus nephritis

= Route: intra dermal

= Protection against CNS & disseminated TB (not
Pulmonary TB)

= S/E Osteitis, BCG adenitis

DPFT

+ Adverse effects: Persistent aying [mc)
= Hypotonic Hyporespansive episodes
s Fever

s Seirures

» Encephalopathy

? Previous Year's Questions

QA kﬂwﬂ:ﬂmdw
He anpﬁmumm who
received lact booster I8 months back What to da
withthe contact?

MEET - Ja=n - 2020)

A Tuwe doses of polytaccharide vaccing

E Three deses of conjugate vaccine

C. Single dote of toxsd vaccine

D Mo voccine necded

=
= Hioanaphylaxis to previous dose
= Anyprogressive neurclogical iiness (static liness ke CP




natacfI)
» Encephalopathywithin 7 days of vaccination

Polio

» Livevaccine — Oral — Sabin

+ Killed vaccine — injectable —Salk
« Serotypes— P1&P3 [Bivalent)

VAaPP

+ Waccine associated Paralytic Poliormyelitis

» Definition of VAPP: Those case of AFP, who have residual
weakness 60 days after the onset. and from whose stool
sample vaccing related virus isisolated. (not wild virus)

MMR

# Live vaccine

Jdoses

Gm,15m, 4 -6years

Hational Immunization Schedule — Salk

MR vaccine at 9 m & 16 - 24 m (special vaccnation drive
—+ Tocatch up — extra dose given)

# Strain: Edmonston Zagreb strain

? Previous Year’s Questions

Q. An un-immunized 3 months old child comes to you
in OPD. according to the lotest immunizotion
schedule. what vaccines will you advice?

(AIMS - May - Z018)

A.OPV3dese

B.BCG. OPV 3 docex 3PV E‘I‘Imm and |meatles
. 0PV I dosec TPV I Pentovalent and ¥ measles
D.OPV3doses. 3PV 3DPT.3Hep. B

Rotavines Vacclna

116 E strain

Ageof nitiation = 6 woeesks - 15weeks

Oral fer atfenuated vaccine

Clinical featiuras

o Hielntussusceptions

o SCI0D

o Hypersensitivity to any vaccine components.

Hep A
= Killed[inactivated: 2 dases
# Live -single dose: 12 - 33 months

@ Impeortant Information

« Vaccine for cholera?
Dkcoral

» Strain of Yelow fever vaccine?
7 - D strain (ive attenuoted)

= New Dengue vaceine?

Deneprazxia




PEDIATRIC CARDIOLOGY

() pxs7so
+ Oxygenated blood in fetus ks carried by Umbilical Vein
(D, Saturation = B0 %)

[ i:i; . Important Information

Inneeent Murmur
= Heard till 7 years of age
» Best heard ot lefL lewer sternal barder,

» MADMN's critera is used for assessment af CHD

Acyanotic Congenital Heart Disease
« MC congenital heart disease: VSD (me type of V5D =

membranaus)

= MC CHD most affected by IE: VSD
» MC ASD type: Ostium secundum |Least affected by IE)

? Previous Year’s Questions

Q On repair of V3D, the il shera irmproverment. in
which of the Folowing
[ARMS - Jun - 20200
A Arrhythmia
B. Heart block

C. Regpiratory alkalosis
0. Failure Lo thrive

'i-:? Important Information

lnecent Murmur

« DOC for clogure of PDA in Preterm neonabes
Indomethacin ? lbuprefen

+ DOC for keeping PDA patent? PGEl Analogue or

Alprostadil |

Imp Auscultation Findings in CHD

WSO Pansystolic murmur

ASDE Wide fixed split of second heart sound

PDA: Continuous machmery murmier

TOF: Ejection systolic murmur in pulmonany area and
single 52 [P. soft and inawddhis)

? Previous Year's Questions

Q. Where to look for pre-ductal 02 saturation in

PDA in @ 3-minuvte born infant.?
[MEET = Jan - 2013)

A, Left upper limb
B. Left lower limb

C. Right vpper limb
D. Right lower limb

Cyanotic CHD
« MC congenital cyanotic heart disease in
o Children: TOF
o Meonates: TG
o Causing death in 15t week: Hypoplastic left heart

syndrome [HLHS)

Tetralogy of Fallot [TOF)

iy

Bt Frage’ fear? 0 Teiralogy of faled

!

# 4 Components
o Large V5D
o Pulmonary infundibular stenosis
o Owverniding of aorta
o Right ventricular Hypertrophy

¢ Heart failure 5 not seen in TOF

s Cyanotic spells seen: During spell, murmur decreases or
becomes absent

Treatment Of Cyanotic Spells

= Squatting / knee chest position

« 02

= Imjection sodium bicarbonate

= |mjection morphine [/ Ketammne

« a agonist (Eq. phamlephnnes)

+ [ blockers (Eg propranolal)

« Surgical Rx of TOF: Shunt Surgeries



Hame Pulmonary Artery

Connected To
Blalock taussig shunt Subclavian Artery
Waterston's shunt Azeending Aorta
Pott's shunt Descending aorta

E Previous Year's Questions

Q. Adrmunistrotion of PGEl infusion will deteriorate

:mdltlmhuhl:hwfth:.;w
[ ER - Mew - 2018)

TEGA with intact ventricviar septum and
restrictive foramen ovale

HLHS with restrictive foramen ovale

Mitrol atresia with restrictive patent Foromen
ovale

Supracardioc total anomalovs pulmonary venous
connecklon

o pe »

CXR Findings in CHD

« Boot shaped Heart, or 'Cor-en-sabot appearance”: TOF
» Motching of inferigr margins of Ribs or figure of "3" or 'E'

sign: Coarctation of aoria

= Egg on side; TGA

» Snowman or Figura of '8° appearance: Supracandiac
TAPVC

» Box shaped heart or large shadow of heart: Ebstein
anomaly [also seen are " Himalayan' P waves on ECG)

'Bgg en Lds’ in Tampeiiton of grest srieres [THA]

a3

_P Previous Year’s Questions

Q. Pumonory plethora In a child presenting with
cyanosic, It ceenin?
{HEET - Jan - 20200

A, Tetralogy of Fallot

B Total anomalous pulmenary venous connection
C. Coarctation of aorta

D. Tricutpid Atresio

Recent Changes in Diagnostic Criteria of RHD
= Separated criteria for low risk & moderate to high-risk

population

« D of recurrent Acute RF can be made by presence of 3
mrear cribera

# Definition of carditis expanded to include subclinical
evidence alsa (Like MR on ECHOJ

BP In Children
» Age appropriate cuff size should be used
= Smaller cuff size — BP recorded is higher than Mormal

Snecreermun or igure of B in
Supracardac TAPWT



PEDIATRIC GASTROENTEROLOGY

@ ow1100

Q. A Meonate presents with excessive frothing from mouth
& difficulty in feading, There is a H/O Polyhydramnios in
the antenatal period.

» Diagnosis: Esophageal Atresia with TEF (Tracheo -
Ezophageal Fistula)

s Mec type: Type C [Proximal end — blind; Distal end -
connected to trachea)

Q. A 2-3-year-old child with recurrent diarrhea, abdominal
distension, short stature, anemia, Failure to thrive
« Celiacdisease

‘? Previous Year's Questions

QA patient presented with diarrhea, poor appetite
and malabgarption His duedenal biopsy was taken
which showed erypt hyperplasia. villi strophy and
infilbration of CD8* Teelsin the epitheliven Whet is

the likely diagnosis of the patient?

(MEET = Jan - 20200
A, Ervironmental enteropathy
B. Celiae digease

C. Whipple disease
D. Pancreotitis

Q. A 2-3 = year - cld child with recurrent pneumonia, foul
smelling bullsy stoal with ollin stoals — Cystic fibrosis

Diarrhea

o MC cause of Diarrhea: Rotavirus [Werldwide), (A1
pediatric age group)

:ﬁ Important Information
1-_H'I: finding in diorrhea: lietonic dehydration with
acidosis

Treatment

1. WHO ORS (Reduced osmolality ORS)
« Na75mEqil

¢ Glucose 7TSmEg /L

= Dsmolality: 245 mEg/L

= Treatment Plan A: No Dehydration

&8 ® w

Treatment Plan A: No Detydration
Replacement for angaing cases: 5-10mi/kg/loose stocl
Plan B: Some dehydration — 75 mi fkg over 4 hrs.

Plan C: Severe dehydration — iv fluids — 100 miflkg

IV Fluid of choice for dehydration due to diamhea: AL
[with 5§ % dextrose) ([dextrose alone should not be used)

? Previous Year's Questions

Q. Baby with diarrhea presented with restlessness
but woat able Lo drink water. Skin turgor goes
backin 2 sec. Best management is?

{MEET - Jan - Z0i8)

A Plan A

B. MlanB

C.PlanC

D.Plan D

. Zinc

<6 months age = 10mg/day
10- 14 days

*Bmage-20mg/day

. Contenue normal diet
. Mo antibiotics (except n © /[ o dysentery. cholera, SAM,

Very sick child)

? Previous Year's Questions

A: Antibiotics are the maintbtay of treatment in
nesnatel darrhea
B: Majority of nesnatal disrrhes ore viral I this
vestion. Steterment (8] it the Acteriion ond
taterment (R) ix the Resson that explaing the
Agtertion [(Stetement AP
[ARMS - Moy - 2019)
A Both essertion ond recton ore correct end reogsn
i correct explanation of atsertion
B. Both assertion ond remson are correct but resgon
it not. a correct explanation oF sitertion
C.Assertion correct but reasan wrong.
D Reasoncorrect but mserton wrong
E Bothaessertion and reason are wrong.



Persistent Diarrhea Treatment :
« Diarrhea of acute anset butlasting for > 14 days » Diet modification: Reduced lactose / lactose free diet /
Blemental Diet.
= Vit A+ zinc supplementation



PEDIATRIC RESPIRATORY SYSTEM

Most Commeon Causes & o&1ga2
¢ Stridor in infants: Laryngomalacia (Omega shaped
epiglattis)

» Commoncold ! Coryza: Rhinowirus

= Croup / Laryngetracheobronchitis [LTB): Parainfiuenza
WirLs

= Acute epiglottitis {in vaccinated children): Streptococous
[Previoushy H.influenzae)

s Bronchiolitis: Respiratory syncytialvinus (RSV)

g’ Previous Year‘s Questions

Q In exhausted child with severe bronchiokitis, for
every 0 mm Hg increase In PCOZ how many milli
eq of bicarbonate will increase?

(NPMER - Now - 2018)

oNneD
= &b £ A

S Important Information

* MC cause of Bacterial Preumonla: Streptoceoccal
pheumneniae

CROUP
& Chinical features
o J=d-year child | infant with low grade fever with
barking cough & Stridor
+ Treatment
o Mild cases: Single dose dexamethasone
o Moderate -severe cases: Single dose dexamethasone
Add nebulized epinephrme.
o Momdeof antibiotics, asitiz aviral illness:

? Previous Year’s Questions
Q Steeple sign is seen in?

A, lfluenza infection
B Crovp

C. Laryngomalacia
D. Acvie epiglottitis

[IPMER - New - 2018)

1T
hat

Approach to child with Cough and Difficulty Breathing

Fast Chest General Category Rx
Breathing Indrawing Danger
Signs
Mo Home care
pneumonia;  advice
= e e only cough
& cold

Preumaonia Oral

antibiotics
L= &/ e + Homecare
advice
Severe 1" dose
pneumonia  antiblotics
s e of YBry and refer
SEVErE for
dizease  admizsion

[(IMMCI Color coding Green, yellow, Pink)
[General danger Signs Persistent vormiting,
unconscousness, stridor in a calm child, severe
malnutrition, Inability to drink or breast feed)

? Previous Year’s Questions

Q. A child presents with high grode fover, stridor and
developt Swallowing diFficuity with drosling salva,
Aleng with sirway management., which of Followng

tobe given?
LABMS - un - 20200
& IV antibistics
B. Steroids
C. Hebvlized rocemic exi

D. Diphtheria antl £oxin.



! Previous Year’s Questions
|
- i - l Q. Al are indicative of Pediatric Asthma EXCEPT?
[ATHS - Jun - 2020)
A lereate in FEV more Lhan I5] afber

bronchoddator
B AM PM Variation in FEVI mare Lhan |50
A -y o C.FEVI Decreases mare Lhan 15 [ ofter exercise
 FEVU/FVC legs than 807
BRONCHIAL ASTHMA e
= [Deviceused forinhalational therapy
o «dyears: MDI + spacer + Baby Mask FOREIGN BODY ASPIRATION
* 4-12vyears: MDI + spacer » Casescenario: Hio sudden choking & respiratory distress
« >12years: MDI directly » OJE: New onsetl wheezing (U/L)

MO (Metered Dose Inhaler) + Treatment Rigid Bronchascopy & removal

a7



PEDIATRIC NEPHROLOGY

Patter's Sequence [Congenital Defect) () 042655 NEPHROTICSYNDROME [N5) & oirmse
= Basicdefect: B /L Renal Agenesis (other features — Facial « Generalired ederma
dysmorphism, Oligahydramaios, limb sbrarmalithes) » Massive proteinuralU___U___>7]
2 + Hypo albuminemia
i « Hyperlipidemia
;ﬁ Important Information G s |
e Mccause: Minimal change disease
¢ Treatment
« MC cavie of death: Pulmonary Hypoplatia o Drugofchoice for

— 1" episode N5 - Prednisolone

=¢ Relapse of NS - Prednisolone

—+ Steroid Dependent Mephrotic syndrome [SONS) -
Levamisale (In India) cyclophosphamide (In
WESTEN Countries)

—¢ Steroid Resistant Nephrotic syndrome [SRNS) -
Calcineurin inhibitors [cyclosporine & Tacrolimus)

? Previous Year’s Questions

— Q A 3-yr girl presents with generdlized edema,
shertly after recovery from an vpper
respiratery infection Lab studies reveal marked
alburminuria. hypealbuminemia £ hyperlipidemia
Prier similar episodes responded to steroid

ARPED (Autosomal Recessive Polyeystic kidney disease)
+ Antenatal USG: B/L enlarged, hyperechogenic kidneys

» Genalnvolved: PKHD 1 gene onchromosome 6 ratdication miath diagne
= Neonate withB/L flank masses The - it
» 50% will progress to end stage kidney disease by 10 (NEET - Jan - 2020
yearsof age.
A Focal segmental
B. Membranovs glomervlone phritis
,2} C. Minirmal change diseate
i Previous Year's Questions D.Pest-cbreptococcal glomerdonephritic
Q. A lyear-old child wes browght with sudden onset. MNEP SYM DL
multiple spesms: an examingtion he had shagreen w Hn:finnfmmiiiuﬂ;mﬂ o 2
patch and Y hypomszlanstic meocvles on ;
extremities. Whet is Lhe drug of choice for the * Clinical featuras
seizures? ¢ Hematuria, hypertension, mild edema, midd proteinuria
o Hlo respiratory or skin infection 2-3 weeks prior
[JIPMER - Dec - 2019) [Antecedent streptococcal infection)
A Carbamazepine o Mcagegroup: 5-17 years
B. Phanybsin o Hemsturia
C. Vigabatrin
& Stgu:-ﬂﬁ o Ifbegins 2 - 3 weeks after respiratory infection: PSGM
o thgiul-ﬂdmnifh'runi'ﬁmﬂgh Bezphropatiny
or Berger's dseace




? Previous Year's Questions

@ A Child with sensorinevral hearing loss presented
with hermaturta. There i5 o history of chronic
kidney disease In Lhe grandfalher, whe wat on
dialysis. Diagnosis?

[ANMS - Maw - 2019}

A, Alpert syndrome

B. lgA nephropathy

C. Nephratic syndrome

» PSGN
o Investigation Findings
-+ Elevated ASQ titers
-+ Low C levels: return toll in 6 - B weeks.

HUS (HEMOLYTIC UREMIC SYMDROME)
) 043254

Q. A child presents with oliguria / Petechiae (acute Onset)
with hfa Diarrhea may or may not be present. Peripheral

smear - schistocytes
- .ulr.-
I'l r

Diagnaosis: Hemakythe Uremic Syndroma [HUS)
Trind

o Microangiopathic hemalytic anemia

m Thrombocylopenia

o Renal dysfunction

Other Important Points

|

@ Important Information

+ Mc cause of hydrenephrosis In children: PUJ
chetruction

s Me cause of obstructive uropethy in boy PUV
[posterior urethralvalve)

« Mc covse of Renal scarring in children VUR indveced

Pyelonephritic

o Meeause of UT in children: E. coli
o Fermulaused to assess GFR in children with Renal
failure: Schwartz Formula
K x HT (om)
serum creatining [ mg Sdl )

eGFR =

o Value of ' k' varies with age; generally. for children —
0.4




PEDIATRIC NEUROLOGY

MEURALTUBE DEFECTS & oa3604 # Longterm: Oral Acetazolamide/ Glyceral
¢« Mec congenital abnormabity in neurological system of
children

@ Important Information

‘.r'i:?' Important Information « Shumt Sx. of choice for Rx of hydrocephalus Is
children: VP shunt [Ventriculoperitoneal shunt)

+ Antenabtal markers Maternol serum AFP.

kst Sestill sivnech s FEBRILE SEIZURES & ouaszo
= Antenatal USG to detect severe malformations » Def. Seizures + significant fever (104 °F) Without any
. Mw]mﬂnimtﬂg w‘c Irl"-l'ﬂ'l"i'ti ll.l'l'l'ﬁﬂﬂﬂ’ll Ileg.h" ewidence HICHE infectsan in igt‘ E m- 5"_:'Hl'
* Prevention; Folic Acid to be given to all women of child o Mccause of Seizure in children < Syears
beanng age, Dose; 400 mog / day
» For high risk women, dose in 10 times - 4000 mcgiday (4 A Typhs
mg { day] Should be started at least 1| month before
conception. (High risk: Previous Wao birth with NTD) Simple Complex
GTCS Focal sz
Last < 15 min Lasts = 15 Min.
Single episode Multiple episodes

= Trestment Required only if seizure lasting > 5 min
AtHorme: BucealMasal Midazolam spray

o
Per-rectal Diazepam

HYDROCEPHALUS » Inhospitak Forongoing Sz treat fike status epilepticus.
s MC cause of obstructive hydrocephalus in Children: =

Agueductal stenasis . Risk factors of Recurrence of Febrile 52
# Types of Hydrocephalus: communicating and non-

communicating Mai -

tcating Hydrocephalus

?ﬁ:::gf&mw o Age < lyears o Family hio febrile =z

o Chaoroid Plexus papilloma alustionof fever <24 o Complex felwile =2

s Achondroplasia hrs. = Male

o Meningeal Malignanoy Matastasis o 38 - 39 °C flower o Low Na” on presentation

o PostHemomrhagic temperature)
» For babies with open Ant. Fontanelle with hydrocephalus -

Bulging Anterior fontanelie
= For closed fontanelle: Fundus examination can show ~ * Treatment

Papilledema [indicator of raized ICT) o For simple Febrile Sz - No long-term arti-epileptic

o Intermittent prophyiaxes with Clobazam / Diazepam

Rxof Ralsed ICT o Antipyretc o PCM: makes child cormfortable but not
= Acute Mannitol Hypertonic Sakne |3 5% MaCl) prevent recurrence

240



JUVENILE MYOCLONIC EPILEPSY

s Adalescant with droppéing abjects from hand, mare in
miarning and during stressful condition

= EEG showing epilephic spikes,

¢ [DOC: Valproate

' Previous Year's Questions

Q About Juwvenile Myoclonic epilepsy. ofl are true
EXCEPT?
[AMMS = Mew - 2019)
A, Valpreste i contraindicated
B. Lamotrigine can be given
C. Phenytein it not the preferred drug
0. Polygenic inheritance

LENNOX GASTAUT SYNDROME
= Multiple Seizure types

« Refractory difficult to control

= EEG-1-2Hzspikeand slowwaves

f Previous Year’s Questions

Q. Which of Lhe following ptic syndromes will net
present during Infancy
[ PMER - Dec - 2013)
A. Ohtahara syndrome
B. West syndrome

€. Lennox - Gastavt syndrome
D. Drovet Syndrome

ABSENCE SEIZURES

s 5-8years

= Daydreaming/fallin school performance

Usually lasts for a few seconds only

Eve movements are seen

EEG: 3 Hz spike & wave pattemn

DOC: Ethosuximide {notin india), India - Valproate

? Previous Year's Questions

Q. Drug of cheice for absence seizures?
(INICET - Nav - 2020)
A Ethosurimide
B. Valproate
C. Carbamazepine
D. Phenytoin

Rz of Status Epllepticus
e [ef Selrure lasting > 5 min ar Any child Bigught etk
ongaing saizrurn brought ta madical facility
« ReABC
M Access > 10 Access > Bueeal or nasal midarolam to
abiart sairire
I
Lorazepam > Midazolam
i
W Phenytoin
|
Repeat IV phenytoin [(half does)

l
IV valproate / Levetiracetam / phenobarbitone

CHNSINFECTIONS
# Infants with bulging fontanelles with hio fever. inmtability.
poor feeding + seirures — Meningitis

Mccause of meningitis
= Meonates

o India: E.coli
o Worldwide: Group B Streptococei > E. coli> Listeria
= [nfantis/children: streptococous pneumoniase

? Previous Year’s Questions

Q. Avideo of fick intubated neonote hoving  bilaleral
jerks of both right and upper limbs with some
eccagional Lwitching of neck ar well Likely
seizures?

[AIMS - Nov - 2018)
A Fecal elonic
B MultHecal elanic
C. Mult Wocal Lonlc clonkc
D. Focal tonie

Mc cause of meningoencephalitis: Enteravins

Case — Heonate with bulging fontanelle, heart failure &
cranial bruit heard on auscultation over Anterior
Fontanells

i
“ein of Galen Malformation”

:
(Misnomer Vein imvolved in Median Prosencephalic vein
(precursor of wvedn of Galen)

ﬁ Important Information

-H::m:nfiyn:npthdlli-;n Meuro
r.m’utfuuuﬂ!d




Brain Death in Children & Finding should remain consistent: Examination done at

e Definition: Imeversible cessation of function of entire least 2 time 12 =24 hrs. apart .
brainincluding brain stem # Incompatible with Diagnesis of Brain Deaths
# Diagnosis [3 components) o Seizure
a. Demonstration of irreversible coma with 3 known o Decerebratef Decorticate posturing
causi o Motor responses to painful stimuli
b. Absence of brainstem reflexes
c. Apnea



PEDIATRIC ENDOCRINOLOGY

@ Das4as s Umbilical hernia
« Case: 3-year-old, recurrent hypoghycemia, short stature. o Prolonged Jaundice
micropenis — Congenital Hypopituitarism o Constipation
THYROID ADRENALS
Congenital Hypothyroidism » Adrenal cortex of fatus releases
» Mc cause; Thyroid dysgenesis & In early pregnancy: Cortisol
s Mc cause in a child with goiter - Thyroid s 2™ trimester; DHEA

dyshormonogenesis

v '? Previous Year's Questions
1? Previous Year's Questions -

Q. A 3ueek neonate with embiguous genitalia

Q. Most gensibive test For thyreid dysfunction in pﬂ:mtlduﬂthﬂd‘mmtqﬂ.ﬂ*‘mlqﬂhﬂthm
newborn? 52/24 men Hg and he was managed with IV fluids.
(JIPMER - Dec - 2013) What is Lhe next step of management.?
A Total T3 (AIMS - May - 2013)
B Total T A Spironalactone
C. TSH B. Hydrocortisone administration
D Free T3 C. Broad spectrum antibiotics
D. Caleium glucenate
T Congenital Adrenal Hypoplasia (CAH)
el nme !
# Best time for screening Congenital Mineralocorticoid deficiency [Salt wastng, hyperkalemia)
Hypethyroidism-. DZ - DY of lfe . Heel prick sample B
Ambiguous genitakia in female

Female Male
Virlization — Undervirlization

Salt wasting 21 hydroxylase 3 B hydroxy steroid
present deficiency dehydrogenase
deficency

Hypertension 11§ hydraxoyase 17 a hydrooylase
present deficiency deficiency
& Clinical features

o Mywedemnatous facies

@ Hn:rﬂ:trv = Drugs used for Rx of 21 hydrocydase deficdency:

o Hypotonia Hydrocortisone + Fludrocortisone

o Lethargy = For antenatal Rx of CAH: Dexamethasone

4]



Obesity in Children
= & [lef AM] > 9% Percantile
1:1’ Important Information e ki
|
* Mc cavie of Cuthing's syndrome in children - Serrated by adipose cells — decraase faod intake &
lelrogenic increases anafpy expenditiee
e —— y |
PUBERTY Syndromes Associated with Obesity in children
Definition Girls Boys
Precodious < 8 years « 9 years
puberty
[zecondary
sexual
characters)
Delayed > 13 years (Mo > 14 years [No
puberty breast budding) testicular
enlargerment)
# Me cause of central precodious puberty Layrerae Moon Rardet fliadel Sy
o In Boys: Structural CHNS abnormalities e.q.,
hypothalamic hamartoma # Laurence moon Bardet Biedl syndrome [Polydactyly,
o InGirls: 1diopathic Retinal pigment changes) I
+ Prader Willi syndrome =
DIABETES MELLITUS « Cushing's syndrome 63
MC — Type 1 Diabetes T
¥
DOC — Insulin
Mixed split regime Basal bolus regime

» Screening for Mephropathy should begin:
* In Pre-pubertal age; 5 years after onset
= Pubertal age: 2 years after onset

e off Sabete Mo

E Previous Year's Questions

Q. After the delvery of an infant of diabetic
mother, glucsse of the infant was €0 mg/dl
Which other investigation does the sister
txpectsthat the physician wovld ask her Lo do?

[ARMS - May - 2018}

A, Serum potassium

B.CBC

C. Serum ealeium
D. Serurn chlaride

Jag



DISORDERS OF BONE

RICKETS

bamy matriog
= Mot seen in SAM
Important Causes of Rickets

Wit D deficiency
Calcivm deficiency
Phosphate deficiency
Renal losses (ke hypophosphatemia, Renal Tubwlar
Acidosis)
= Clinlcal features
o Frontal & Parietal bossing
o Rachitic Rosary
o wWrist widening
o Pot belly
= [nvastigations

]
(&
o
(=]

K-pary fwradreg v Rachirty

) 050509
= Diseaso of growing bones d /1 defective mineralization of

{? . Important Information

* Elevated serum alkaline phosphatase levels are
seeninrickets

e

o X-Rays: fraying, cupping. splaying of extremities

445

o Ca, POVt Dlevels vary with cause of Hickets

o CED: Phosphate elevated [other causes - Pod
MNormal arlow)

a YODR -1: Low levels of 1. 25 dihydroxy wit D3
(deficiency of 1 - Mlpha hydronoylase enryme)

o VDDR - 2: High levels of 1. 25 dilvwdrosey vit D3 (end
organ resistance at level of receptor)

o InHypophosphatemic Rickets; Po, low

« Treatment
o VitDy: 3lac-GlaciU

SCURVY

Tk 1l e TR W vy

e VWit C deficiency: Collagen synthesis impained
* Predominanthy cow milk fed babies: maore at risk
= Climical features
o Bleeding
=+ Petechise
=4+ Gum bleeding
-+ Painful pseudo paralysis / ery en towch [Due to
Subperiosteal hemorrhage imvolving long bones)
= Treatmenkt Vit C

OSTEOGENESIS IMPERFECTA (BRITTLE
BONME DISEASE)
& Triad
o Blue Sclera
o Deafness
o Recurment fractures
= Treatment: Y Bisphosphaonates £ g pamidronate



# Autosomal Dominant inheritance
= Clindcal features
(Mnemanic - 'ACHONDROPLASIA
g Champagne Glass Pehvis
o Hand abH: Trident hand (oblique fingers)
Obesity
Meurological problem
Delayed motor milestones
Recognized at birth
Bowings leg
Proximal limb shortening
Large head
Short stature
Interpedicular distance biw vertebrae is decreased

B |
Osteogenesis imperfecta

ACHOMDROPLASIA @ 051034

& 8 8 9 9 6 o o0 o
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