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The objectives
At the end of this lecture you should 

able to recognize  :

• The causes and classification of neonatal 

respiratory problems

• The risk factors of RD in newborns

• Signs and symptoms of the common 

neonatal respiratory problems

• Prevention and management of RD in 

neonates



Causes and Classification

Respiratory 
Distress in 
Newborn

Causes

pulmonary

Extrpulmonary

Management

Medical

Surgical



Causes

pulmonary

Extra 
pulmonary

Upper Airway 
Obstruction

Choanal
Atresia

Pierre 
Robin 

Sequence

Laryngeal 
pathology

Lower Airway

TTN

RDS/HMD

MAS

Congenital 
Pneumonia

Air Leak 
Syndrome

Milk 
Aspiration

Rib cage 
anomalies

Congenital 
Diaphragmatic 

Hernia

Neuromuscular 
diseases

PPHN

Congenital Heart 
Diseases

Shock Anaemia Polycythaemia

Hypoglycaemia Hypothermia
Metabolic 
acidosis

Intracranial Birth 
Trauma/ 

Encephalopathy
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Upper Airway Disease

• Choanal atresia

• Pierre Robin sequence

• Vascular rings

• laryngomalacia
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Choanal Atresia

Pierre Robin 

Syndrome 
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Choanal Atresia/Upper Airway 

Obstruction

• Cyanotic when quiet or at rest, pink with 

crying

• Inability to pass suction catheter through 

nares

• Stridor



Types

• Unilateral

• Bilateral 

• Membranous

• Osseous
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Upper airway obstruction

managment

• Insert an oral airway

• Provide oxygen

• Suction secretions

• May require intubation
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Fetal Lung Characteristics
• Decreased blood flow

– caused by compression of the pulmonary capillaries by 

fetal lung fluid

• Pulmonary arteries

– thick muscular layer present, very reactive to 

hypoxemia

• Lung fluid secretion

– fetal lungs secrete fluid, adequate lung volume is 

necessary for fetal development

• Fetal breathing

– contributes to fetal lung development, moves fluid in 

and out of fetal lung

• Surfactant

– necessary amount to support breathing after birth, 

present after ~ 34 weeks gestation





Phases of Lung Development



Lung Development

This graphic depicts milestones in fetal lung development and the timing for development of 

congenital bronchopulmonary malformations. CPAM, congenital pulmonary airway malformation; 

BPS, bronchopulmonary sequestration; CHAOS, congenital high airway obstruction syndrome.





Assessment of Fetal Lung Maturity

• Lecithin/sphingomyelin (L/S) ratio

• Lamellar body counts

• Phosphatidylglycerol

– After 35 weeks gestation
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Transition

• Clearance of fetal lung fluid

• Increased compliance

• Increased pulmonary blood flow



Respiratory distress in 

newborn



Neonatal Respiratory Distress 

Signs and symptoms

• Tachypnea (RR > 60/min)

• Nasal flaring

• Retraction

• Grunting

• Delayed or decreased air entry

• +/- Cyanosis

• +/- Desaturation





• Narrow nasal space 

contributes to total lung 

resistance

• Nasal flaring decreases the 

work of breathing

Respiratory 
Distress in 
Newborn

Tachypnoea

Retractions

GruntingNasal Flaring

Cyanosis

Nasal 
Flaring



Subcostal Retraction SCR



Intercostal Retraction 

ICR





• Expiration through partially 
closed vocal cords to 
increase airway pressure and 
lung volume resulting in 
improved ventilation-
perfusion (V/P) ratio

• Low pitched expiratory 
sound.

• Protective phenomenon to 
prevent collapse of alveoli: 
PEEP

Respiratory 
Distress in 
Newborn

Tachypn
oea

Retraction
s

Grunting

Nasal 
Flaring

Cyanosis

Grunting



grunting





• Clinical detection of 

cyanosis depends on total 

amount of desaturated HB 

in blood

– Anaemic infants may have 

low PaO2 that is missed 

clinically

– Polycythaemic infants with 

normal PaO2 can appear 

cyanotic

Respiratory 
Distress in 
Newborn

Tachypnoea

Retractions

GruntingNasal Flaring

Cyanosis

Cyanosis



Cyanotic 

Baby

Pink Baby



What respiratory distress signs you can see 

here in this child?





score 0 1 2

Respiratory Rate 

(breaths/min)
60 60 – 80 >80 or apnea 

episode

cyanosis None In room air In40%oxygen

r

e

t

r

a

c

t

i

o

n

Retraction None Mild Moderate to 

severe

Grunting None Audible with a

stethoscope

Audible without a 

stethoscope

Crying clear decreased Barely audible









Neonatal Respiratory Distress

Etiologies

Pulmonary

causes
- RDS

- Pneumonia

- TTN

- MAS

- Other aspiration 
syndrome

- Air leak syndrome

- Lung hemorrhage

- Lung hypoplasia

- Congenital 
malformations

Systemic

causes
- Infections

- Metabolic causes

- Temperature

- Anemia  
Polycythemia

- Congenital heart 
disease

- Pulmonary 
hypertension

- Neuromuscular 
disorder

Anatomic 

causes
- Upper airway 

obstruction

- Airway 
malformation

- Space occupying 
lesion

- Rib cage 
anomalies

- Phrenic nerve 
injury

diagnosis : Hx, Phx and L.F



Neonatal Respiratory Distress
Algorithm

Respiratory

Distress
(tachypnoea, retractions, grunt)

Preterm Term

< 6hrs old        > 6hrs old < 6hrs old > 6hrs 
old

HMD (RDS)

Pneumonia

Lung anomaly

Pneumonia

CHD

Pul. Hemorrhage

TTN

MAS/PPHN

Asphyxia

Lung anomaly

Air leak

Pneumonia

CHD







Respiratory Distress Syndrome



Introduction

• The most frequent cause of respiratory distress 
in premature infants.

• 60-80% of <28wk GA ; 15-30% of 32-36wk GA ; 
5% of 37wk-term.

• Classic presentation of grunting, retractions, 
increasing O2 requirement, reticulogranular 
pattern and air bronchograms on CXR and 
onset < 6hrs age 



Respiratory Distress Syndrome

• 0.5 (-1.0) % of all births

• Increases with decreasing gestational 

age (GA < 28 weeks 60%)

• Most important neonatal morbidity 

and mortality factor



Pathology

• Biochemical :

– Diminished surface-active phospholipid 

(phosphatidylcholine)

– Diminished apoprotein content( SP-A, B, C, 

D)



Pathophysiology

• Reduced lung compliance (1/5th -1/10th)

• Poor lung perfusion ( 50-60% not 

perfused), decreased capillary blood flow

• R--> L shunting ( 30-60% )

• Alveolar ventilation decreased

• Lung volume reduced

• Increased work of breathing

• Hypoxemia, hypercapnia, acidosis



Physiologic abnormalities

• Lung compliance 10-20% of norm

• Atelectasis…areas not ventilated

• Areas not perfused

• Decrease alveolar ventilation

• Reduce lung volume



Risk factor

Prematurity

Acidosis

Hypoxia

Hypercapnia

Hypothermia

C/S

Asphyxia and stress

Male

Familial

DM mother



Respiratory Distress Syndrome 

Symptoms and Signs

• Tachypnoe > 60 breaths per min

• Expiratory grunting

• Retractions (sternal, inter- and 

subcostal)

• Cyanosis in room air

• Duration > 24 hrs



signs

• tachypnea 

• retraction

• grunting

• Nasal flaring

• apneic episode

• cyanosis 

• extremities puffy or swollen



Chest X-ray 

• Ground glass appearance

• Reticulogranular 

• With air bronchograms



Before Surfactant               1 hr after Surfactant







Mild RDS



Moderate RDS



Severe RDS





The natural course of Respiratory Distress 

Syndrome: 

• Maximum after 24 -36 hrs

• Spontaneous breathing in room air in 

uncomplicated cases

• Deterioration at 3-5 days due to an open 

ductus arteriosus



Antenatal Steroids 

Decrease RDS

Gest. age Rate of RDS Rate of RDS

without steroids with Steroids

<30 weeks                60%                        35%  

30-34 weeks             25%                        10%  

>34 weeks                 5%                           5%



Effects of Corticosteroids on 

Surfactant Synthesis

 Increase surfactant phospholipids

 Increase CP-cytidyltransferase activity

 Increase fatty-acid synthase activity

 Increase surfactant proteins gene 

expression

 Induce ion and water transport proteins





Treatment

• Surfactant 

– Prevention

– rescue

• Supportive

– Thermal

– Fluid and nutrition

– oxygen

• Mechanical ventilation



Significant reduction in:

 Mortality

 Pneumothorax

Unaltered:

 Bronchopulmonary dysplasia

 Intraventricular hemorrhage

 Sepsis

 Patent ductus arteriosus

Surfactant Therapy for RDS



\Surfactant Replacement Therapy

 Administer less than 2 hours after birth

 Consider delivery room use in infants < 

1000 grams

 Most infants require 2 doses













Respiratory Distress Syndrome – Therapy

• Reduce prematurity rate

• Antenatal steroids 24 - 168 hrs before birth gives a 

50% reduction in the incidens and  40% reduction 

in mortality

• Surfactant therapy reduces mortality/Chronic lung  

disease 30-40%

• General therapy: Oxygen, respirator, fluid-

electrolytes, nutrition, antibiotics





complications

• Pneumothorax

• PDA

• Infection

• Line problems

• ROP 

• Chronic lung disease



Meconium aspiration



composition

• Cellular particle

• Bile pigment

• Lango

• Mocus

• Vernix

• Pancreatic secretion

• One gr meconium  =   one mg  Billirubin



Meconium aspiration

• First stool that constitutes the GI epithilium and 
secretion during fetal life

• Stress and intra-uterine meconium in term infant

• Gasping cause the aspiration

• Chemical diffuse peumonitis 

• Same signes of distrss and PPHN.

• Treatment maily supprtive  



Meconium Aspiration Syndrome  (MAS)

• 1:10 - 1:5 meconium stained amniotic 

fluid

• 1:1000 - 1:5000 birth develop MAS

• Term-post term children

• Inhalation before and during birth

• Plugging the airways (acute effects)

• Inflammation (later effects)

• Inactivates surfactant



pathophysiology



Alarm  of  MAS

1- Thick meconium 

2-Fetal tachycardia

3- lack of increase heart rate during        

intra partum monitoring                           

4-Low cord PH









MAS





Clinical  sign

• Classic sign  :Post maturity            

nail, skin , umblical cord are heavily 

stained with a yellowish pigment     

• Early sign (resp . Distress) : grunting  &  

cyanosis  &  nasal flaring  & retraction & 

marked tachypnea         

• Characteristic sign   : chest overinflation   

and   Rale                                           



Radiography of M.A.S

• Coarse , nodular , irregular pulmonary 
densities with areas of diminished aeration 
or consolidation.

• Hyperinflation of the chest . 

• Atelectasis    

• Flattening  of diaphragm

• Cardiomegally

(manifestation of the underlying prenatal  
hypoxia)











Meconium Aspiration Syndrome



Meconium Aspiration Syndrome













Management

1. Prevention

• Monitor fetal status 

• Amnioinfusion

• Suctioning +/- intubation and immediate 
suctioning 

• Avoid harmful techniques

2. Intervention

• Optimal thermal environment & minimal handling

• Respiratory care, Oxygen therapy & ECMO

• Keep stable V/S

• Surfactant therapy



Steroid therapy for meconium aspiration

syndrome in newborn infants

• Conclusions:

At present, there is insufficient evidence to assess 

the effects of steroid therapy in the management of 

meconium aspiration syndrome

(no significant reduction in mortality, duration of hospital 

stay, Duration of mechanical ventilation, incidence of air 

leak, increase in duration of oxygen therapy was seen 

with the use of steroids)



Role of antibiotics in 

meconium aspiration syndrome

• CONCLUSION: 

Routine antibiotic therapy is not necessary for managing 

MAS. No significant difference

– period of oxygen dependency (5.8 vs 5.9 days) 

– day of starting feeds (4.0 vs 4.2)

– day of achievement of full feeds (9.4 vs 9.3)

– clearance of chest radiograph (11.7 vs 12.9 days) 

– duration of hospital stay (13.7 vs 13.5 days)



Surfactant for meconium aspiration
syndrome in full term/near term infants

• CONCLUSIONS: In infants with MAS, surfactant 
administration may reduce the severity of respiratory 
illness and decrease the number of infants with 
progressive respiratory failure requiring support with 
ECMO. The relative efficacy of surfactant therapy 
compared to, or in conjunction with, other approaches to 
treatment including inhaled nitric oxide, liquid ventilation, 
surfactant lavage and high frequency ventilation remains 
to be tested.



MAS complication

• Partial 
obstruction   

• complete obstruction

• Surfactant destruction

• Chemical pneumonitis &Bacterial pneumonia

• Asphyxia

• PPHN



Transient tachypnea of newborn

Transient tachypnea of newborn (wet 

lung)

• A mild respiratory disturbancy in 

newborn infants occasionally seen after 

birth

• Unknown etiology – increased lung 

water

• Duration max 5-6 days



Transient Tachypnea of 

Newborn
• Most common cause of respiratory 

distress.

• Residual fluid in fetal lung tissues.

• Risk factors- maternal asthma, c- section, 
male sex, macrosomia, maternal diabetes





Transient tachypnea

• boys > girls

• GA 32-42 weeks (average 38 weeks)

• BW (average)  3200 gr

• Resp rate at 6 hrs age: 80 per min

• Oxygen in  60% of cases

• Incidens 0.37%



Transient tachypnea of newborn

• Term

• Cesarian delivery

• Usually tachypnea without O2 requirment

• Resolve in 48-72 houres

• Lung fluid

• X-ray   



TTN

• Tachypnea immediately after birth or 
within two hours, with other 
predictable signs of respiratory 
distress.

• Symptoms can last few hours to two 
days.

• Chest radiography shows  diffuse 
parenchymal infiltrates, a “ wet 
silhouette” around heart, or intralobar 
fluid accumulation



Transient tachypnea

Clinic Differential diagnosis

Tachypnea                     RDS

Cyanosis in room air    Pneumonia

Grunting                        Meconium aspiration

Retractions                   Cong Heart disease 

Duration > 3 hrs

Oxygen need not increasing



Transient tachypnea –

X ray findings

• perihilar streaking, patchy infiltrates

• Pleural effusion 

• Reduced air and/or reticular pattern

Therapy

• Observation in incubator

• Oxygen if needed

• Antibiotics until infection is excluded



• Inhaled epinephrine for 

the treatment of transient tachypnea of 

the newborn

• B Kao, SAS de Ramirez, MB Belfort, A Hansen -

Journal of Perinatology, 2008 - nature.com

• Infants with transient tachypnea of 

the newborn (TTN) have relatively low levels of

epinephrine, which is known to mediate fetal 

lung fluid absorption. Providing exogenous

epinephrine could be a valuable diagnostic and 

therapeutic intervention for this common ...

• Furosemide for transient tachypnea of 

the newborn

http://www.nature.com/jp/journal/v28/n3/abs/7211917a.html
http://onlinelibrary.wiley.com/doi/10.1002/14651858.CD003064/full




X-ray

Fluid in the 
fissure







Air leaks

Air leaks

• Pneumothorax/ pneumomediastinum

• 1% of all newborn but only 1/10  are 

symptomatic

• Increased risk in positive pressure 

ventilation



Pneumothorax









Chest.X.Ray







Pneumopericardium



Other causes-

• Congenital malformations-Pulmonary 
hypoplasia, congenital emphysema, 
esophageal atresia & diaphragmatic 
hernia.

• Neurological causes- hydrocephalus & 
intracranial hemorrhage.

• Metabolic derangements-hypoglycemia, 
hypocalcemia, polycythemia.



Infections



Infections

• Pneumonia & Sepsis have various 

manifestations including typical signs of 

distress as well as temperature instability.

• Common pathogen- Group B 

Streptococcus, Staph aureus, 

Streptococcus Pneumonia,Gm neg. rods 



Infections con..

• Risk factors- prolonged rupture of 

membranes, prematurity,& maternal fever.

• CXR- bilateral infiltrates suggesting in 

utero infection.



Congenital pneumonia

• Sepsis risk factors

– PROM

– Prematurity

– Maternal fever, discharge, abdominal pain, 

leukocytosis

– Colonization with GBS

• Same signs of RDS

• X-ray 



GBS Pneumonia







Congenital Heart disease

Cyanotic Heart Disease-

• Tetralogy of fallot- ( VSD, Pulmonary 

stenosis, overriding aorta, RVH)

• Tricuspid atresia

• Transposition of great vessel

• Total anomalous pul. venous return

• Truncus arteriosus.



Diaphragmatic Hernia





Diaphragmatic hernia













Phrenic Nerve Paralysis



Late BPD



APNEA

Definition: cessation of breathing 

for longer than a 15 second period 

or for a shorter time if there is 

bradycardia or cyanosis





APNEA



Babies at Risk for Apnea

• Preterm

• Respiratory Distress

• Metabolic Disorders

• Infections

• Cold-stressed babies who are being warmed

• CNS disorders

• Low Blood volume or low Hematocrit

• Perinatal Compromise

• Maternal drugs in labor





APNEA



Treatment 

• Determine cause:
• x-ray

• blood sugar

• body and environmental temperature

• hematocrit

• sepsis work up

• electrolytes

• cardiac work up

• r/o seizure



Treatment
• CPAP

• Theophylline/Caffeine therapy, caffeine 

at a loading dose of 10 mg⁄kg followed by 

5 mg⁄kg⁄day maintenance may be an 

adequate starting point

• theophylline use, the recommended 

loading dose is 5–6 mg/kg, followed by 

maintenance doses of 2–6 mg/kg/day 

divided into two or three daily doses 

Mechanical ventilation

• Apnea monitor

• Kangaroo mother care








