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Neonatology

Growth

· During 1st year of life, head circumference (HC) ↑ by 12 cm.

· Hormonal effect on growth:

1. GH.

2. Thyroid hormone.

3. Insulin-like growth factor (IGF) = Somatomedin C.

N.B.  If GH ↑ but child is short ( problem in its receptors.

· 90% of CNS growth occurs at age of 4.

· Growth parameters:

· In infants:

· Weight  +  Length  +  HC  +  Fontanels (not good assessment).

· In children:

· Weight  +  Height  +  body segments.

· In adolescents:

· Weight + height + sexual maturity rating + skinfold thickness (for SC tissue) + arm circumference (for muscles)

· If child is obese:

↑ Skinfold thickness + ↑ Arm circumference.

· If child is bulky:



Normal skinfold thickness + ↑ arm circumference.

· Normal percentiles for:

· Newborn (10th – 90th 

· Children (5th – 95th).

· We look at growth chart for:

· Asymmetrical growth retardation.

· Symmetrical growth retardation.

· To know whether child's growth is normal, you should have previous plots from beginning.

· Weight gain in neonates:

· 300 g for 1st month.

· 600 g from 2nd – 6th month.

· Skin wrinkling ( sign of poor weight gain.

· Child is crossing the centiles ( abnormal ( he gains weight very little periodically.

· A child can cross one major centile, but not two!

· If child does not take energy:

1. Fat will be consumed: in buttocks + groin.

2. Protein will be consumed from muscles ( Weight ↓.

3. Linear growth (height) ↓.

4. Activity ↓.

· Wasting 

· = loss of fat + muscles.

· Loss of weight compared to height.

· DDx of Malabsorption:

1. Celiac disease.

2. CF.

3. Cow's milk protein intolerance.

4. Lactose intolerance = Lactase deficiency.

· If linear growth is impaired (not weight)

( GH ↓.

· Organic diseases can be diagnosed in 90% by Hx + P/E, except in Celiac disease, CF, Cow's milk protein intolerance & Crohn's (in teenagers) (  silent FTT.

· Non-organic:

1. Psycho-social:

Neglect: ignorance, junk food (sweats, fanta, pepsi..): commonest cause in UAE, force feeding.

2. Feeding problems


LBW

· Weight ( 2500 g.

· We classify LBW babies according to ( mortality & morbidity.

· 7% of Al Ain population births.

· 0-60% of neonatal mortality =

(Deaths in first 28 days) / (Total live births) X 1000

· Risk factor of LBW:

1. Pre-term:

· < 37/52 wks.

· Born of short gestation.

· Risk factors:

1. Nutrition status of mother.

2. Socio-economic status.

3. Diseases of mother:

· Infection ( ( PGs ( uterine contraction.

· Age of mother: young.

· Previous Hx.

4. Idiopathic.

5. Alcohol + smoking ( IUGR + SGA.

6. Placenta previa + abruptio placenta.

2. SGA = IGUR:

· < 10th centile for gestational age.

· Symmetrical (type I):

· All parameters (length + HC + wt) (.

· Reflects long-term nutrition.

· Asymmetrical (type II): reflects short-term nutrition.

· SGA infants might not lose wt during 1st wk post-natally.

· IUGR
( chronic hypoxia
( ( Erythropoietin  ((RBC (polycythemia).

· SGA
( anemia

( High cardiac output
( Heart Failure.

· Can lead to hypoglycemia (commonest Cx) ( seizures.

· Cx of prematurity:

1. IRDS:

· Cx: hypoxia ( hypoxic-ischemic encephalopathy.

2. Neonatal infection & sepsis: commonly GBS.

3. ↓ Liver enzymes activity ( hemolysis ( jaundice ( hyperbilirubinemia ( kernicterus.

4. Osteopenia of prematurity = Rickets of prematurity (old name).

Neonatal Jaundice

· Jaundice = yellow discoloration of skin, mucous memb, conjunctiva.

· It’s important cuz unconj. bilirubin crosses BBB 



( bilirubin encephalopathy (kernicterus):

· ( Early signs: Irritability, lethargy, hypotonia

(you can’t distinguish it from sepsis).

· ( Seizures.

· Choreo-athetosis.

· Factors ( bilirubin-albumin dissociation (i.e. ( risk of kernicterus):

1. Prematurity.

2. Infection/ sepsis.

3. Hypoxia.

4. Hypoglycemia.

5. Acidosis.

6. Drugs: Sulfonamide, 3rd generation cephalosporin.

· Physiological jaundice (unconjugated hyperbilirubinemia):

· Onset NEVER within 1st day of life.

· Pathophysiology:

1. ↑ Hb & ( RBC lifespan.

2. Immature glucuronyl transferase in liver ( slow conjugation of bilirubin.

3. ↑ Entero-hepatic circulation of bilirubin.

4. ↑ (-glucuronidase in intestine.

· Pre-term >> liable to jaundice.

· Causes of neonatal hyperbilirubinemia:

1. Hemolytic diseases:

Immune:

a) ABO incompatibility.

Do Coomb’s test (direct, indirect)( to show that Abs crosses placenta.

b) Rh incompatibility.

Non-immune:

c) G6PD def: 



screening ( G6PD quantification.

d) Hereditary Spherocytosis:
 Confirmation ( Osmotic fragility.

e) Elliptocytosis.

f) Sepsis.

2. Biliary atresia:
· Normally for each 1 Kg of meconium ( 14 mg of bilirubin is lost. But in this case, it’s reabsorbed via entero-hepatic circulation.

· Most sensitive test is Radio-isotope scan.
3. Hypothyroidism.

4. Breast feeding jaundice:

· Common.

· Due to lack of milk production & delay stool passage ( dehydration.

· Mx: ↑ Frequent of breast-feeding.

5. Breast Milk jaundice:

· Rare.

· Milk contains ↑ lipase ( ↑↑ Free Fatty Acids ( inhibit glucuronyl transferase.

· Peak @ 2nd -3rd week of life ( up to 3 mo of life.

· Mx:

1. Rx underlying cause e.g. sepsis.

2. Look @ bilirubin & decide whether to use phototherapy ( prevent kernicterus.

I. Phototherapy:

· Mechanism: converts insoluble unconj bilirubin to excretable form via photo-isomerization. Blue light is > effective in photo-degradation.

· Indication: Non-hemolytic unconjugated hyperbilirubinemia.

· S.E:

a. Bronzed babies in conjugated hyperbilirubinemia.

b. Hypernatremic dehydration.

c. Eye damage.

d. Temperature instability.

e. ↑ Fluid transit time ( lactose intolerance ( diarrhea.

II. Exchange transfusion:

· Indication: for hemolytic disease.

· Useful for:

a. Removal of unconj bilirubin.

b. Removal of immune antibodies.

c. Restoration of BV & correction of anemia.

d. Provision of free Alb for bilirubin binding.

· S.E:

a. Electrolyte disturbance + Blood glucose disturbance.

b. Fluid overload.

c. Infection.

d. Thrombo-embolism (air, blood clot).

Breast Feeding

· Help mothers initiate breast-feeding within 1/2 hour of birth.

· Show mother how to breast-feed & how to maintain lactation even if she is separated from her infant.

· Give newborns no food / drink other than breast milk unless medically indicated.

· Allow mother & baby to stay together 24 hrs a day.

· Encourage breast feeding on demand.

· Give no artificial teats / pacifiers (dummies, soothers) to breast-feeding infants.

· Advantages of breast feeding:

· ↓ Risk of DM.

· Diarrhea, gastroenteritis.

· Resp infection & wheezing.

· Ear infection.

· < Eczema.

· Stronger bones in later life.

· ↓ Risk of premenopausal breast Ca.

· Protects against ovarian, uterine & breast Ca.

· Cheaper than bottle feeding!

· If baby vomits blood:

· Check for mother nipples for fissures.

· To confirm that:


Apt test ( look for HbF in baby & differentiate it from maternal HbA.

Neonatal Sepsis

· Most important risk factor for sepsis is prematurity.

· How to ↓ neonatal infection:

· Hygiene.

· Mode of delivery.

· Encourage breast feeding.

· CFx of septicemia:

· General vague features:

· Poor feeding ( FTT.

· Not sucking well.

· Lethargy = sleeps too much.

· Irritability.

· Temperature instability ↑↓.

· Specific features for the infections.

· Jaundice.

· Hypotonia, seizures, bulging fontanels.

· Full Septic Workup:

1. CBC:

· ↓ WBC Count.

· Immature forms (bands) / Total PMN ratio (↑ I / T ratio).

2. To identify organism:

· B-culture.

· U-culture + CSF culture

3. CRP:

· Induced by IL-6.

· > Sensitive & has to be repeated 2X 

· Normal in early infection.

· ↑ Later.

4. CXR: if resp. problem.

· Rx:

· Specific: Start ABs depending on suspected organism ( to prevent Cx e.g. death.

1. Newborn:

· Early onset:

· Ampicillin (GBS + Listeria)

AND

· Aminoglycoside = Gentamicin (nephrotoxic, doesn't penetrate CNS, if bacterial meningitis, replace with Cefotaxime).

· Late onset ( > 1 week):

· (Coagulase (-)ve Staph aureus.

· Rx with …..

2. > 1 month ( < 5 years: 3rd Generation Cephalosporins:

· Cefotaxime tid
OR
 Ceftriaxone.

3. > 5 years:

· Non-specific:

· IV fluid ( for nutrition.

· Incubator care ( for warmth.

· Monitor vital signs: crucial !

Resp distress

· IRDS (Infantile Resp Distress Synd):

· CXR in IRDS:

· Ground glass appearance: in atelectasis.

· Air bronchogram.

· Rx:

· CPAP = Ventilate with Continuous Positive Airway Pressure O2: useful to:

· Keep resp airways patent.

· Allow diaphragm to work better ( prevent exhaustion.

· S.E.  Pneumothorax, pneumomediastinum. Thus, ↑↑O2 volume (or ΔP).

· Natural & artificial surfactant (thru endo-tracheal tube).

· Nutrition: administer fluid cautiously ( to avoid pulm edema.

N.B.  If you give ↑↑PO2 ( Retinopathy of prematurity.

· Prevention:  Rx mother with dexamethasone 24 h before delivery.

· If you don't have NO ( use Tolazaline ( Systemic vasodilator (be sure newborn is well dehydrated since it causes shock!).

· Cx of RDS:

1. Intra-ventricular hemorrhage.

2. ARF:


↓O2 in body ( ↑O2 flow to brain ( ↓ perfusion to kidney or intestine.

· Meconium aspiration:

· More frequent in post-term fetal distress.

· In hypoxia & acidosis ( fetus gasp.

· Meconuim ( blocks small airways completely / partially ( chemical pneumonitis.

· Remove meconium from pharynx ( get baby out ( use # 12 suction catheter.

· Then remove from nose.

· (
1. Persistent Pulm HTN of newborn (PPHN).

2. Pneuomothorax.

3. Pneumonitis.

4. PN.

· Persistent pulm HTN of newborn (PPHN):

· Due to hypoxia.

· Rx:

· Treat hypoxia: early O2 & taper slowly.

· Give NO (Nitric Oxide) thru ventilation.  Start with ↓ concentration.  S.E. Met-hemoglobinemia.

· Broncho-pulmonary dysplasia (BPB):
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· Ask mother about growth weight, term vs. preterm.

· It’s a chronic lung disease ( due to hyper-reactivity to airways.

· baby will have recurrent chest infection.

· If baby receives O2 for 28 days ( O2 leads to toxicity of lung.

· Resp. distress in newborn ( poor feeding ( admit them & give IV fluid.

Resuscitation Practical 

· Asphyxia:

· a/w hypoxia, hypercarbia, metabolic & resp acidosis.

· Clinically: inadequate gaseous exchange.

· Temperature is very important.  Hypothermia ( ↑ O2 requirement.

· Bag & mask ventilation = positive pressure ventilation.

· Indications:

1. Apnea ( bradycardia (HR < 100 /min).

2. Irregular breathing a/w cyanosis.

· Cx:

1. Pneumothorax.

2. Ribs fractures.

3. Larynx damage ( hoarseness.

· Has safety valve = release valve.

· Diaphragmatic hernia is a contraindication to bag & mask ventilation, because air may enter stomach & compress lungs.

Resuscitation:

1. Dry out baby & wrap him in warm towel.

2. Airways: Clear airways + suck mouth & nose for secretions.

3. Breathing: apply bag & mask ventilation ( 40X for 1 min.

· Check HR.

· You might notice disappearance of central cyanosis in lips.

4. Circulation: measure brachial pulse for 6 sec & multiply it by 10.

· If ↓ ( 1 ventilation : 3 cardiac compressions.

· If no response ( IV adrenaline (thru umbilical vein / endo-tracheal tube).

· Endotracheal intubation:

· Indications:

1. Failure of ventilation.

2. Diaphragmatic hernia with breathing.

3. Meconium aspiration ( tracheal suctioning is needed.

· The tube is:

· 2.5 mm diameter ( pre-term babies.

· 3.5 mm diameter ( full-term babies.

· Blade:

· 0 Size

( small (preterm).

· 1 Size

( full-term.

· Handle

Neonatal Seizures

· Newborn: reflexes are mediated thru myelinated tract found in brainstem.

But it occurs later.

· Autonomic phenomena:

· Change in color.

· Change in pupil size.

· Change in vital signs e.g. HR, RR, BP.

· Seizure = Paroxysmal change in behavior, movement, sensation.

· Generalized tonic seizures can appear as decorticate & decerebrate posturing:

· Decorticate posturing:

· Flexion of upper limb.

· Extension of lower limb.

· Decerebrate posturing:

· Extension of upper limb + fisting.

· Extension of lower limb.

· Causes:

1. Trauma & birth hypoxia: commonest cause.

Peri-ventricular area has lots of blood vessels which has autoregulatory mechanism.

Preterm baby ( hypoxia ( impaired autoregulatory mechanism ( ↑↑Vasodilation


  ( peri-ventricular hemorrhage

 ( intra-ventricular hemorrhage.

2. Metabolic:


↓Glu, ↑ Mg+, ↓ Ca+.

3. Infection: meningitis, encephalitis.

4. Cerebral dysgenesis: becomes commoner.

5. HTN.

6. Pyridoxine dependency.

· Important cause, because it's treatable.

· Can't produce GABA transmitters.

· Mx of convulsions:

1. ABC of resuscitation:


Airway: keep open + suction of saliva.


Breathing.


Circulation.

2. Identify cause of convulsion:

a. From Hx.

b. P/E of head.

· Bulging fontanels.

· Cataract ( infection (e.g. rubella).

· ↑ HC ( infection.

c. Ix:

· CBC.

· Glucometer (quick).

· Electrolytes:

· ↑ Na+
( SIADH, Fluid overload.

· ↑K+, ↓ Ca+.

· If Glu ↓
( give dextrose IV 100 mg/Kg.

· If newborn convulses again:

1. ABC.

2. Phenobarbitone IV ( if no response ( Phenytoin.

3. Other Ix:


US, CT, LP.

Prognosis: depends on underlying cause.

· Subtle convulsion:

· Orofacial abnormal movement.

· Smacking, rolling of eye.

· Tonic or clonic.

· There's no febrile convulsions in newborns!

Miscellaneous

· B-groupings.

· Post-term = delayed delivery ( elective C section.

· Cephalo-pelvic disproportion.

· Expected date of delivery (EDD) = + 7 days  +9 months.

· Range of expected date of delivery = 37-42.

· Vernix caseosa.

· Baby loses heat due to:

1. Large SA compared to wt.

2. Thin skin.

3. Transfer of heat by conduction, convection, radiation.

· Subconjunctival hemorrhage ( self-limiting.

· Pethidine is given to mother:

0-2 hrs 
(
2-4 hrs
( ( Risk of Resp. distress.

>4 hrs
( ( “        “   “         “         (best time to give it).

· To measure BP in neonates:

· Sphygmomanometer + palpation.

· Flush.

· Doppler.

· Oscillometry.

· Hyperoxia test = N2 washout test:


To differentiate b/w cardiac vs. Resp origin for cyanosis.

· Transposition of Great Arteries = commonest cause of cyanosis in a term infant.

· To measure temperature in an infant ( axillary temperature for 3 min.

· Caput saccedaneum crosses sutures ( sub-periosteal bleeding.

· Causes of PN in newborn:

· GBS.

· Staph coagulase (-)ve: worse than Strep.

· Gram (-) bacilli: (E. coli, Klebsiella, Pseudomonas, Serratia).

· Read about NEC (Necrotizing Enterocolitis).

· Fluid requirement a newborn at first day:

· For preterm = 150 mL/ Kg.

· For term 
= 100 mL/ Kg.
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· Milk for premature ( Pre-Nan.

· Contains 74 Kcal/100 mL.

· Contains > energy for preterm.

· Human milk fortifier = Similac.

· Add to mother milk.

· Contains: nutrients (> calories) + Vitamins + Minerals.

· Give it till baby reaches 2 Kg.

· Congenital infection ( Rubella:

· CVS: ASD, VSD, PDA.

· Eye: congenital cataract, microphthlamia, glaucoma, choreoretinitis.

· Encephalitis.

· Abnormal RR of newborn > 35 breaths/min.

· Aminophylline ( central stimulant for resp ( might lead to tachypnea.

· I saw a baby with hydranenecephaly:

· Water in cerebrum.

· Very rare.

· No sucking reflex, no swallowing.

· Normal head circumference.

· Encephalocele.

Dr. Khalid A. Yarouf Al-Naqbi.  (Intern)
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