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Airway-general guidelines:

* Determining the reason for respiratory distress begins with
information gathering.

» Maternal history: Pre-pregnancy, pregnancy labor and delivery.
»Infant history: presentation, onset, ..
* Respiratory failure can occur rapidly.

» it can be prevented by providing appropriate respiratory support

(high flow nasal cannula, CPAP, noninvasive ventilation, endotracheal
intubation with PPV).



Patient evaluating and monitoring:

* Vital signs: temp, heart rate, respiratory rate, blood pressure.
* Color

* 02 sat and location of the probe.

* How much oxygen being provided.

e Other signs of well being:

Q o,
* Neurological status Q. 'p
e Skin perfusion
* Strength of the pulses 4,
* Urine output.



Labs and tests:

* Blood glucose \‘.,

* Blood gas

e CBC with differential

* Blood culture

* CXR (if there's signs of respiratory distress).
* AXR (if abdominal distension, vomiting, delayed stooling).



Respiratory distress evaluation

Evaluating the severity of Respiratory distress:
* Respiratory rate.

* Work of breathing

* Presence of cyanosis

* 02 sat

* 02 requirement

* Blood gas GREAT
CXR IDEAI!

* Neurological status



Severity of respiratory distress

mild, moderate, severe.

Mild:

* Rapid respiratory rate, with or without the need for supplemental oxygen and
with and without signs of respiratory distress.

Moderate:

* Infant is cyanotic on room air, and has additional signs of respiratory distress
like grunting and retraction.

Severe:

 Struggling to breath and keep an acceptable O2 sat despite supplemental
oxygen.

 abnormal VBGs indicating respiratory failure
e worsening hypoxia.
 altered mental status (hypertonia poor response to stimuli).



Respiratory Rate:

 Normal respiratory rate 30-60

* Tachypnea: fast respiratory rate >60/min (infant breaths faster in response
to CO2 build up).

» Causes include pulmonary pathologies, shock,..
 Tidal volume (TV) amount of air that is breathed in and out in 1 breath.

e Minute ventilation: volume of air that’s inhaled and exhaled over 1 minute
(minute ventilation = TV*RR)

* Bradypnea: slow respiratory rate <30/min

» Causes include exhaustion, decreased central respiratory derive (HIE,
edema, ICH), medications (opioids), neuromuscular dis. or severe shock.




Gasping respirations are sign of impending cardiorespiratory arrest:
* Treated the same as apnea.

* Immediately provide PPV via bag and mask.
* If not improving consider intubation.

GREAT
IDEA!



Increased work of breathing

Signs of respiratory distress:

* Nasal flaring
Air hunger sign, attempts to decrease airway resistance.

* Grunting

» Expiration upon partially closed vocal cords, increasing lung volume, splitting
open the airways and attempt to increase functional residual capacity.

»Most late preterm and term infants will begin grunting within 3 min after
birth and stop at 2 hours, if grunting doesn’t stop hours after birth or appears
for the 15t time several hours after birth, this is a warning sign.

»The louder and more continuous, the more severe the respiratory distress.



* Retractions:

»Abnormal inward movement of the chest wall, trying to
increase tidal volume

»Combination of diaphragmatic contraction and use of
accessory muscles.

> Mild: intercostal retractions alone.

»Deeper, more areas involved : assess for causes like
airway obstruction, pneumothorax, displaced ETT,..
Don’t

FORGET!
o ®



Oxygen saturation

e Oxygen saturation (Sa02) is the percentage of HB carrying oxygen.

* Pulse oximeter: estimate O2 sat in blood, attached to the right arm
(pre-ductal) or the left arm, feet (post-ductal).

* Readings are between 0-100 %

* For healthy term/late preterm O2 sat at room air in sea level ranges
95.6-98.8%.



What factors alters accuracy of pulse
oximetry?

* A low perfusion state (pulsation are not strong enough to pick up).
 Securing the probe too tightly (pulsation cut off)

e Securing the probe too loosely (optical interference)

* Movement of the extremity.

* Severe edema

* Presence of abnormal forms of hemoglobin (carboxyhemoglobin = falsely
high).

How does altitude affect 02 saturation?
 As altitude increases, barometric and partial pressure of oxygen decreases.
* Normal values are less with altitude



Making sense of O2 saturation values and
“shunting”

* No right to left shunt at ductus arteriosus- right hand and foot sat
values are nearly equal (normal heart).

* Evidence of right to left shunt : right hand saturation is 10% or more
higher than foot (PPHN, COA, interrupted Aortic arch)

* Right to left shunt at the foramen ovale (with or without ductus
arteriosus) right hand and foot readings are nearly equal but both less
than the normal. (right heart structural lesions like PA, TA).

TGV with a widely open ductus arteriosus (after prostaglandin E1) a
right hand saturation may be lower than the foot by 10% or more
(reverse differential cyanosis)



Universal pulse oximetry screening

* Pulse oximeter screening for critical congenital heart disease.

* Aim to detect lower than normal O2 sat secondary to CHD before
discharging seemingly normal newborns.

* may detect: left hypoplastic heart syndrome, critical COA, PA, TOF,
TAPVR, TGV, TA and truncus arteriosus.

* Done after the 15t 24 hours, comparing pre ductal and post ductal O2:
» Difference >3%
»Any value less than 90%

» Pre- and post- ductal 02 sat between 90 and95% on 3 separate measurements 1
hour apart.



Oxygen-hemoglobin dissociation curve

e Oxygen is transported to the tissue bound to HB, O2 sat represents
the percentage of hemoglobin carrying oxygen.

* When saturation of fetal HB reaches 50% PO2 is 20 mmHg, at 75%
saturation PO2 is 30, at 95% saturation PO2 is 70, a 98% PO2 is 100.

* If the baby on supplemental oxygen, the saturation will changes by
2% (to 100%) but the amount of dissolved oxygen may reach 300-400
mmHg.



Shift to left curve

1. Fetal hemoglobin
2. Alkalosis

3. Decreased CO2
4. Hypothermia
Shift to right curve

Acidosis
2. Increased 02
3. Increased temperature
4. Increased 2.3 DGP.
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Oxygen requirement

e Cyanosis: bluish discoloration of the skin

* Blue extremities = acrocynosis (normal)

* Tongue/ mucus membranes = central cyanosis

»Represents desaturation secondary to respiratory or cardiac dysfunction.
» Color of reduced hemoglobin is purple.

» Takes 3-5 gram /dl of reduced hemoglobin for it to be apparent, meaning
that anemic infants will be more severely hypoxemic and desaturated
compared to infants with normal HB.

* |If the infant is cyanotic supplement oxygen starting with 21%, slowly
increasing it until sat is >90%



How does the amount
of hemoglobin affect
when cyanosis will be
present?

Polycythemia ( HB >20 gm/dl) cyanosis
apparent at desaturation of 3 g/dl of
hemoglobin (15% of infants total HB),

This means in an infant with HB of 20
gm/d| the infant will appear cyanotic at
85% 02 sat.

Anemic infants (HB<10 gm/dl) will
appear cyanotic at desaturation of 3
g/dl of hemoglobin (30% of infants
total HB),

This means in an infant with HB of 10
gm/dl the infant will appear cyanotic at
70% 02 sat

T2FL

Hgb 20 gm/dL — O saturation 85% and cyanosis is apparent

2F:

Hgb 15 gm/dL — 0, saturatlon 80% and cyan05|s is apparent

¥

“ab 10 gm(dL — O, saturation 70% and cyanosns is apparent

@D Red RBCs represent 1 gram.of saturated hemoglobin

& Purple RBCs represent 1 gram of desaturated hemoglobin




ROP are term infants at risk?

* ROP : abnormal growth of developing vessels in retina.
* One of the most common causes of blindness world wide.

 Attributing factors include prolonged exposure to oxygen and complicated
hospital course.

* Incidence: 83 to 93%, 85 to 89% versus 91 to 95% and 89 to 94%versus 96
to 99%.

* Term infants are at very low risk for developing ROP, most at risk are very
low birth weight preterm.

* For all gestation infants, excessive oxygen administration may lead to high
PO2 leading to oxidant injury affecting heart, brain and lungs.

* Maintain O2 sat between 91-95%.



Hypoxia, hypoxemia & anaerobic metabolism

* hypoxemia: Low arterial blood oxygen content.
* Hypoxia: inadequate oxygen level in the tissues.
* Hypoxemia + poor cardiac output >> hypoxia .

* For a short time, cells can survive with reduce oxygen supply by using
anaerobic metabolism:
e Using a large amount of glucose, increasing the risk of hypoglycemia.
* Producing large amounts of lactic acid leading to cellular death.



Factors that interfere with oxygenation

* Lung disease: pneumonia, meconium aspiration syndrome, RDS.

 Cardiac failure: cardiomyopathy, myocarditis post-asphyxia cardiac
dysfunction, left sided obstructive heart lesions.

* Intra-cardiac mixing of blood: (shunt to the left) cyanotic congenital
heart disease, right side obstructive lesions.

* Increased metabolic demand: sepsis.

 Anemia/Abnormal hemoglobin type + altered hemoglobin affinity:
hypothermia, hypocarbia, alkalosis, fetal hemoglobin, meth-
hemoglobin.



Blood gas evaluation:

* Important to assess the degree of distress.
» Arterial sample allows direct assessment of oxygenation.

* Capillary sample allow assessment for PH, CO2 and acid-base balance, but O2 sat
is assessed y a pulse oximeter.

 Newborns in the 15t 48 hours are slightly acidemic .

* Lower limits of normal PH (7.35) and HCO3 (22) after the 1stfew days of life.

* Capillary values may be inaccurate if the infant is hypotensive or hypothermic.
* PO2 and 02 sat will vary with altitude and body temperature.

* Blood gas values for HCO3 and base excess/deficit is based on PH and PCO2, too
much heparin in the sample can markedly decreases sample PH, leading to false
readings of HCO3.

* If not processed immediately, Sample should be placed in ice.



Blood gas
Interpretation
USINg 3
modified acid
nase alignment
nomogram:
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HCO;, ° pH

40 8.0

Normal value
Age > 48 hours
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* Step].: 15—; Normlvalue‘
- Age < 48 .rou rs
* Put the babys PH, HCO3 & PCO2 i 5
on the nanogram. | | Acid-base balance
| .y
* Using a ruler, draw a straight line £ — i

through the 3 dots.

* If the line isn’t straight,
something is wrong with the
blood gas result.




* Step 2 : assess according to the
rules

e Rulel:

CO2 is an acid, only removed by
the lungs >> CO2 reflects the

respiratory component of acid
base balance.
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pH PCO,

* Rule2:

HCO3 is a base, retained and
excreted the kidneys >> reflects
metabolic components of acid

base balance.
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* Rule 3:

* that what happen on one side
will be balanced by the other
side.

M
E
T
A |
B
o
I—‘
1
C.

L O s el o




* Red zone:

means a primary
respiratory/metabolic problem

(if a dot in the metabolic zone but
not the respiratory zone, this is a
primary metabolic problem)

PCO,




e The Green zone:

Represents the compensatory
area of both components.
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* Interpreting the PH: — ey o~

HC03 PCOZ

If the dot in the red zone = «é
academia. s0-

If the dot in the green zone =
alkalemia .
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e Rule 4:

if the PH is normal :

1. Blood gas is normal (all dots in
normal places)

2. Blood gas is compensated (PH will
be in the circle, CO2/HCO3 dots
are in the red zone).

Example on compensated
metabolic acidosis:

A dot on the metabolic red zone

A dot in the PH normal zone

A dot in the respiratory green zone

HCO,

|

O—=r0Q0 W= —m<

If pH is norma!
1; Blood gas is norma! or




* Example on compensated
respiratory acidosis:
A dot in the respiratory red
A dot in the PH normal circle area
A dot in the metabolic green zone




* Rule 5;:

* If PH is low, then blood gas is
in uncompensated
metabolic/respiratory
acidosis.

* PH in the red zone : acidosis

-~ I e e s - v

SISopidy
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Rule #5

If pH low, blood gas is ‘

uncompensated secondaryto

" tabolic and / or respiratory acidosls
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* Uncompensated
respiratory
acidosis:

* Adot at

respiratory red
zone

e Adotin PH red
zone

e Adotin the
circle (normal)
of the
metabolic side.
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* If the PH is high, then the
blood gas is in
decompensated alkalosis

* The PH will be in the green
zone in case of alkalosis

* Uncompensated respirator—

alkalosis:

* A dot at the respiratory
green zone
* A dot at the PH green zone

e A dot at the circle of the
metabolic area.
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Causes of metabolic acidosis:

Increased lactic acid production secondary to :

* Anaerobic metabolism secondary to:
* Shock, poor tissue perfusion and oxygenation.
* Hypothermia

* Hypoglycemia (severe enough to impair cardiac function decreasing oxygen
and glucose supply to the tissue)

» Severe forms of congenital heart disease.
* Sepsis.
* Inborn errors of metabolism



Treatment of metabolic acidosis

|dentify and treat the underlying problems:
e Hypoxia is treated by improving oxygenation, ventilation and perfusion.

* |ts not recommended to treat metabolic acidosis with hyper ventilation, its
temporary and will not solve the underlying problem.

* Hypotension and shock should be treated aggressively with volume
infusions, inotropes and correction for anemia if necessary.

* heart failure should be treated once primary cause has been identified
(infection, arrhythmia, hypoglycemia, electrolyte disturbances).

* Inborn errors of metabolism requires extensive workup and treatment to
minimize acid production & reverse acid accumulation in blood stream.



Causes of respiratory acidosis

* CO2 retention can result in inadequate ventilation due to:

* Loss of tidal volume
* Lung disease (pneumonia, aspiration, surfactant deficiency)
* Pneumothorax
* Airway obstruction

* Mechanical : chest wall deformities, abdominal distention, lung hyper
expansion.

* Loss of respiratory drive:
* Poor respiratory effort (preterm/very sick).

* Neurological injury (HIE, structural brain lesions, stroke).
* Apnea.



Treatment of repiratory acidosis

10

e Renal compensation (bicarb

.\ HCO
retention) is a slow process. _—

R

* Providing CPAP or positive o :
pressure ventilation by bag and 1 ‘ L
mask or intubation will rapidly 2 -
correct respiratory acidosis. L - f)
* |ts also important to identify C B : o

and treat the underlying cause.




Clinical tips:

1. Where is the blood gas obtained?
e Capillary
* Arterial

2. Is PH less than 7.3 and the PCO2 greater than 50
* If yes, this is respiratory acidosis and reflect difficult 02 exchange.
* Be prepared for assisted oxygenation.

3. Isthe PH less than 7.3 and HCO3 less than 197

* This is metabolic acidosis and means the infant is using HCO3 to neutralized the lactic
acid.

4. Isthe PH less than 7.3, CO2is greater than 50, HCO3 less than 19?

* If yes this is mixed respiratory and metabolic acidosis.



1.

Is the arterial PO2 less than 50 when the infant is breathing 50% inspired
oxygen?

e Evaluation of O2 sat, if less than 85% the infant is hypoxemic.

* |f drawn from arterial location consider pre/post ductal location:

» Right radial artery is the only pre-ductal site.

» Left radial artery is juxta-ductal, and umbilical vessels are the usual site for post ductal
sampling.

»1If PO2 less than 50 on >50% inspired oxygen, try increasing the oxygen concentration.

» Consider cyanotic CHD if unable to increase PO2 greater than 150 when the infant on
supplemental 100% oxygen.

» Remain prepared for assessed ventilation.

What degree of respiratory distress was the baby in when the blood gas was
drawn?
 Mild, moderate, severe.

e Respiratory failure rapidly leads to CO2 retention, hypoxemia and CO2 retention,
hypoxemia and acidosis .

* If the infant is severely distress, full respiratory support is needed. Once intubated blood
gases should be repeated for re-evaluation .



Respiratory support.




Continuous positive airway pressure (CPAP)

Candidates for CPAP Contraindications
* Infant has adequate respiratory effort. . :cg}cﬁunrtes with rapidly progressive respiratory
* Anincreased level of respiratory support

» rapidly increasing O2 requirement,

is required: » worsening respiratory distress signs

» Infant with increased work of -
breathing/increased oxygen requirements. » worsening blood gases.

» PCO2 less than 55-60,infant requires less Severe enough episodes of apnea warranting
than 40-70% supplemental O2 to reach 02 Intubation
sat of 90-95%.

, Infants who are gasping
Increased frequency or severity of apnea. _ _ .
Infants with the following conditions:

CXR showing atelectasis. » Poor respiratory drive.

Infants with tracheobronchomalacia. > Diaphragmatic hernia.
> TE fistula.
» Choanal atresia
» Cleft palate
» Cardiovascular instability

e Use in caution if the infant has pneumothorax.



Positive pressure ventilation with bag and
mask or T-piece

* Indications for PPV includes:
»Apnea
»Inadequate breathing effort
»Bradycardia
»Hypoxemia not responding to supplemental oxygen.
» Gasping (impending failure !)



Proper positioning of the facemask:

1. Apply pulse oximeter before starting.

2. Place over the mouth and nose, covering them completely, the bottom
edge covering the chin, the eyes shouldn’t be covered by the top.

3. Hold the mask in the non dominant hand, using the dominant hand to
deliver positive pressure ventilation.

4. Form a “C” with the thumb and index figure placed over the mask,
formking a seal, and an “E” with the other fingers, lifting the jaw up to the
mask.

5. Precaution:
» Don’t push on the trachea.
» Avoid pressure on eyes.
» Monitor the amount of inflating pressure being given




6. Watch chest rise, but avoid excess chest rise , if heart rate isn’t
increasing / chest isn’t rising:
» Recheck mask size / seal.
» Reposition the head to open the airway
»Suction the mouth and nose to remove secretions
»Ensure mouth is open
»Increase inflating pressure
» Consider alternative pathway.

7. Look for improvement in O2 sat or color adjusting the oxygen
Concentration.

8. Newborns with diaphragmatic hernias deteriorate with bag/mask.



Respiratory failure warning signs:

PPV via an ETT or laryngeal mask should be considered in:

* Gasping

* Periods of severe apnea and bradycardia

* Persistent bradycardia despite PPV.

e Labored breathing

* Hypercarbia (elevated CO2) with moderate to severe acidosis.

. ICnabiIity to oxygenate properly with PPV and the infant isn’t a candidate for
PAP.

* Rapidly increasing O2 concentration to keep O2 sat> 90%
* Unable to maintain acceptable 02 sat for infants condition.
* Diaphragmatic hernia



Endotracheal intubation:

Supplies and equipment:
e Laryngoscope (+extra set of

batteries/bulb) * Roll of tape
* Blades (straight): * Scissors
> No. 1 (term) * Hydrocolloid dressing
> No. O (preterm) * Oxygen source with a blender

» No. 00(very low birth weight)
Mcgill forceps (nasotracheal intubation)
Uncuffed endotracheal tube

CO2 detector /capnography equipment. * Appropriate size mask . -,
: * Stethoscope

Stylet (optional use) . @

* laryngeal mask airway. k \y ’V

\/\_ A

* Pulse oximeter
e Resuscitation bag

Suctioning device (8 & 10Fr catheters).
Shoulder roll.



Gestational age ET tube size Insertion depth at the lip
(lip to tip rule)

Below 750 gram <28 2.5 6
Below 1 kg <28 2.5 7
1kg-2kg 28-34 3 8
2 kg - 3kg 34-38 3.5 9

Greater than 3 kg >38 3.5-4 10

e ETT tip should be positioned in the mid- trachea or halfway between the clavicles and
carina, confirm location using a CXR in neutral position.

 Asize 2 ETT is so small that ventilation is impaired.



Assisting with Endotracheal intubation

Check equipment:

Correctly identify the patient.

Provide protection from cold stress by using radiant warmer.
Appropriate size ET.

Keep ET sterile and away from warmer.

Check if stylet is needed, tip shouldn’t go beyond the end of the ET.

S
Check laryngoscope for light . 4‘\ :\

L : : : Q@ @
Resuscitation bag + mask of appropriate size (with a back up). :
Check oxygen source and blender v l
Check suctioning equipment level and insert catheter. e —
Prepare tape. 4
Attach pulse oximeter. -

Provide analgesics if appropriate.



Assisting during intubation:

Provide equipment to the operator.

Provide free flow oxygen

Apply cricoid pressure if asked to.

Monitor heart rate, O2 sat and color.

Intubation trial shouldn’t exceed 30 seconds, then stop and do bagging in between.

Assisting after intubation:

Hold the tube securely.
Check level at the lip (to avoid inserting too deeply)

Attaclfl1 CO)2 detector, changing colors means that the tube is in the trachea (usually from blue/purple
to yellow).

CO2 detector reacts with epinephrine if give endotracheally >> may lead to false positive.

Watch vapor condensation in the tube (tube is in the trachea) attach the resuscitation bag and
provide breaths while listening via a stethoscope over both sides of chest assessing breath sounds
and stomach. Watch for gentle chest rise, increased heart rate and 02 sat.

Insert a gastric tube if not done already and leave the tube open (for drainage).
Trim the ETT so that the distance between the lip and the tube connector is approximately 4 cm.

Secure the ET with tape with the X & V method.



Location of the ETT on X-ray:

* Helpful advice for taking CXR:

» Position the infant so that its shoulders & hips are flat on the bed, head
turned slightly the right.

* Chin should be kept on neutral position.

* |f CXR must be repeated, position the infant in the same manner as the
previous X-ray.




Y

N

lllustration of the anatomy of the tracheobronchial
tree. The dotted area represents the acceptable

T e

iccation for the ET tube tip (mid-trachea). The arrow
=oints to the carina.

wreaT

The arrow is pointing to the ET tube which is in good
position in the mid-trachea.



ET tube positioned too low and is at the carina or just
slightly in the right mainstem bronchus. The arms are
being held up along the sides of the head which might
be causing head flexion. Flexing the head down (Ehin
down) will advance the tube deeper and tipping the
head back (chin up) will pull the tube upward. The
blue arrow points to where the ET tube tip should be
located. Both lungs are significantly atelectatic and
air bronchograms are seen in this preterm infant with
severe respiratory distress syndrome. Notice the large
“amount of gastric air in the absence of a gastric tube.

The ET tube is in the right mainstem bronchus and
the left lung is completely atelectatic.



Initial ventilator support
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* The goal is to provide adequate support oxygenation and ventilation
to minimize lung injury.

e Always start with the lowest possible settings.
* Aim for gentle chest rise, avoiding excessive chest rise.

Settings | VLBW (<15 kg) LBW (1.5 to 2.5 kg) Term (>2.5 kg)

Rate 30-40 20 - 40 20-40
(per minute)

Inspiratory time 0.3to0 0.35 0.3to 0.35 0.35t00.4
(in seconds)

Positive inspiratory 16 to 22 18 to 24 20 to 28
pressure (PIP) [cmH20]

Positive end expiratory 4to7 4to7 4to7

pressure (PEEP) [cmH20]



Clinical tips

* To improve oxygenation:
1. increase inspired oxygen
2. Increase mean airway pressure (MAP):
»Increase PEEP then PIP and finally adjust inspiratory time.

* Reminders regarding changing ventilator settings:
* Increasing PIP will increase TV so PCO2 may go down.

* Increasing PEEP without increasing PIP may decrease TV so although oxygenation
improves, PCO2 may actually go up.

e If PCO2 is already elevated then PIP may be better initial option.

* If rate is kept the same, increasing inspiratory time will decrease expiratory time to
allow expiration and “breath staking”.

» These suggestions are for time-cycled ventilators.

» Air leaks, pneumothorax, lung disease may preclude ventilator changes to be
effective.

» If not satisfied with infant response to ventilation, repeat CXR .



J7
|

e

~ ™\

Neonatal respiratory illnesses



Tachypnea and low CO2:

* Non-pulmonary causes:
* Metabolic acidosis secondary to:

»Shock/poor tissue perfusion and oxygenation, (CO2 washout as part of
compensation).

* Congenital heart disease(tachypnea due shock/hypoxia)

* Brain disorders:

»Brain irritation secondary to hemorrhage, meningitis, cerebral edema,
hypoxic brain injury.



Tachypnea and increased CO?2

Pulmonary causes:

* TTN

* RDS

* Pneumonia

* Aspiration
 Pulmonary hemorrhage
* TEF/EA

* Diaphragmatic hernia
* Airway obstruction

* Pneumothorax
Chest/lung mass
Chest wall deformity
* Lung hypoplasia

A rising CO2 means an infant is no longer able to compensate despite increased
respiratory rate and work of breathing.



Cardiac vs pulmonary
. pumoray  Jadiac

Ccyanosis yes yes
Respiratory rate tachypnea Comfortably tachypnea
Work of breathing Respiratory distress >> flaring, Easy effort; but increased if
grunting, retractions. congestive heart failure (CHF)
developed.
Acid/base Increase PCO2 >> respiratory Decreased PCO2 >> metabolic
acidosis more common acidosis.

Increased PCO2 if CHF or concurrent
pulmonary disease.

Chest x-ray Asymmetric/symmetric pattern of Increased or decreased pulmonary
infiltrates, pneumothorax, pleural vascular markings, pulmonary
effusion, retained fluid. edema.

Herat size, shape, heart location Normal or increased size. Normal or increased size.

Normal or abnormal shape.



Transient tachypnea of the Newborn (TTN)

» Affects term and late preterm infants.

* Most common cause of respiratory distress in
newborn (5.7 per 1000)

* Onset of respiratory distress is within 1-2 hrs
,as a result of failure to adequately absorb
fetal lung fluids.

* Risk factors: C/S, precipitous delivery,
preterm delivery.

* Mild/moderate respiratory distress, but
usually requires less than 40% 02

e Usually resolves within 2-3 days sometimes
within 24 hrs.

* Cxry: fluid in fissures and perihilar markings,
over inflation, may also see plural effusion.

* DDx: pneumonia, sepsis, aspiration, cardiac.




Respiratory Distress Syndrome (RDS)

* most commonly in Preterm.

* Immature lung anatomy and
physiology and surfactant insufficiency

* Infants of diabetic mothers may be at
increased risk .

* Onset is usually at birth or shortly
after

* CXR: uniform diffuse granular
appearance with air bronchograms
and low lung volumes.




Pneumonia

» Affects term and preterm
infants.

* Onset of respiratory distress
is at birth or with the onset of
pulmonary infection.

* DDX: sepsis, RDS, TTN,
aspiration.
e CXR: diffuse or focal

infiltrates, hazy opaque lung
fields, lobar consolidation.




Aspiration of amniotic fluid, blood or gastric
contents '

e Affects tem and preterm

 Onset at birth or time of
Inspiration

* CXR: patchy infiltrates,
areas of atelectasis or
hyperinflation.




Meconium aspiration syndrome

Affects term and post-term infants.

e Common cause of hypoxemia/respiratory failure
Increased risk of sepsis

Problem begins in utero:

»Poor placental oxygenation > fetus passes meconium |
>gasping respiration moves meconium deep into the
lungs > after birth: obstruction of airway leads to
atelectasis and hyperinflation > increasing the risk of
pneumothorax, impaired ventilation and
oxygenation, surfactant inactivation and pulmonary
hypertension

* Intrauterine infections predisposes to MAS.

* CXR: coarse nodular opacities, atelectasis & over
inflation.

>



Pulmonary hemorrhage

» Affects term and preterm infants

* Onset of cardiorespiratory distress
is sudden and accompanied y
blood in trachea.

* Blood fills alveoli and inactivates
surfactant.

e Causes includes: pulmonary
edema, left to right shunt,
surfactant administration, sepsis,
LV failure, bleeding disorders.
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Tracheoesophageal fistula (TEF)/Esophageal
atresia (EA)

e Affects term and preterm infants
e 1-2 per 5000 birth.

 TEF and EA are rarely found alone,
85% both are present.

* High association with anomalies:
VACTREL

* Onset of repiratory symptoms: soon
after birth, showing excessive
salivation and chocking coughing and
Ccyanosis.




CLASSIFICATION SYSTEM (GROSS)

Type B Type C Type D

|

EA with EA with EA with proximal Stenosis

proximal TEF distal TEF and distal TEF



* Five types:
»Type C :most common
»Type A :doesn’t have a fistula from esophagus to trachea
»|If type A or B : x-ray will show absence of bowel gas.

»If type B or D : infant will aspirate directly into the lung if given
feed/secretions.

»>If type C or D : air will enter the stomach via the tracheal fistula, but you
cannot place a gastric tube to remove the air that collects, significant
distension is observed

»Type E: H-type: no EA.



Signs:

* Chocking coughing cyanosis with feeds
 Excessive salivation (EA)

* Respiratory distress secondary to aspiration
* Abdominal distension

* Maternal hx: Polyhydromious.

CXR:

* If esophageal atresia : OG coil in the proximal esophageal pouch at T2-3
* If no pouch may aspirate directly to trachea, Gastric distension



initial stabilization:

e Evaluate if :
e Cannot pass OG tube
* Coiled OG on CXR(try to avoid contrast studies in fear of pneumonitis).

* Establish IV access, keep NPO.
* Assess oxygenation and ventilation.
* Insert suction catheter to remove secretions.

* Prone position with the head of the bed elevated 30 degrees to reduce
reflex of stomach contents through the fistula and into the lung.

* CPAP is contraindicated (acute gastric distension).



Congenital diaphragmatic hernia CDH:

L1

60/1 @ 2210HR:
PORTABLE

e Affects term or preterm.
* 1in 2500

 Defect at the 8t week of gestation,
disruption of the diaphragm allowing the
stomach/bowel to migrate up into the
chest, leading to lung hypoplasia

* |f suspected, don’t give bag-and-mask PPV
and prepare for intubation.

* Insert OG for drainage to prevent air from
entering the bowel and compromising
respiration.



Presentation:
* Onset of respiratory distress is at birth

* with the infant having:
* Cyanosis
* decreased breath sounds at the site of the hernia (usu. Left)
* sunken abdomen
* heart sounds to the right (shifted mediastinum)
* Progressively barrel-shaped chest.

Initial stabilization:

 until the intubation:
* Provide 02, ensuring optimal oxygenation (to help pulmonary vessels relax).
* Insert NG tube, attaching a syringe and gently aspirating.
* CXR, assess gastric tube placement

* On going stabilization:
* Assess pre-post ductal O2 sat (assess right to left shunting and PPHN)
* Evaluate for hypotension, pneumothorax
* Provide analgesia



Airway obstruction:

* May occur at the nose, mouth, larynx trachea.

e Stridor: high pitch sound heard with inspiration (upper airway
obstruction), expiration (lower airway obstruction), or both.

e Stridor is louder with crying, agitation and forceful breathing.

* Two obstructive airway diseases that present shortly after birth are
choanal atresia & Pierre-robin syndrome.



Choanal atresia

» Affects term/preterm
e 1 per 5000 t01-9000 births
* 50%associated with other congenital anomalies (especially CHD).

* Ne or both of the posterior nasal passages are blocked by bony septum or
soft tissue membrane.

* Difficulty breathing may need oral airway or intubation.
* Infant maybe cyanotic at rest but pinks up when crying.

* In bkillat_eral choana atresia present, severe cyanosis, may experience
asphyxia.

* |f Choanal atresia is suspected, gently try to pass a feeding tube through
the nares, if unable, further evaluation is advised to r/o choanal atresia.



Pierre-Robin syndrome

* Affects term and preterm infants 9 :

b

* Infants have a very small jaw normal size tongue that obstruct the airway
and cleft palate.

* Respiratory distress may be mild to severe

* To relief airway obstruction, insert nasopharyngeal tube then provide
CPAP at 6 cmH20 pressure or place the infant in humidified oxygen hood
with supplemental oxygen to maintain O2 sat> 90%.

* Laryngeal mask airway is another alternative if the infant has a very small
jaw since ETT is very difficult to perform.



Persistent pulmonary hypertension

e Affects term predominantly but preterm infants may be affected some
times.

* Elevated pulmonary vascular resistance causes right to left shunt across the
PDA and/or PFO which causes hypoxemia.

* Respiratory distress and cyanosis are apparent hours after birth.

* PPHN maybe associated with pulmonary disease including: MAS
pneumonia, RDS, CDH, pulmonary hypoplasia or with CHD and heart failure
secondary to infection and asphyxia, associated with sepsis or ideopathic.

* Infants with mothers who took NSAIDs (aspirin, ibuprofen, indomethacin)
during pregnancy may constrict the ductus arteriosus leading to PPH.
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e After birth, sometimes lung blood vessels fails to dilate properly and
remain vasoconstricted in response to various causes including
hypoxemia, academia, hypothermia and sepsis.

Pathophysiology:

1. Increased abnormal muscularization of the pulmonary arterioles
prior to birth (remodeling) increasing resistance to blood flow to
the lung, encouraging left to right shunting.

2. Vasospasm and delayed relaxation of the pulmonary vasculature
may be triggered or aggravated by hypothermia, acidosis, sepsis,
polycythemia, usually with an associated lung disease

3. Hypoplastic pulmonary vasculature because decreased lung size,
such as in CDH and pulmonary hypoplasia.



Pneumothorax:

e Affects term and preterm.

* Occurs when air escapes from air
sacs in the lung into the plural
space, this can compress the
lung, restrict ventilation and
impair cardiac output if severe.

* Maybe spontaneous in non
intubated infants, or as a
complication of PPV.




Signs of pneumothorax:

Respiratory and cardiovascular deterioration:
* |Increased respiratory distress

* Acute onset bradycardia.

Irritability and restlessness

Hypotension

Blood gas may reveal acidosis.

Evaluate for:

* Positive translumination.

* Chest asymmetry.

* Asymmetric breath sounds

Shifting in apex beat.

Mottled skin

Poor peripheral pulses

Hypotension

Flattened or decreased QRS complex on ECG




CXR for pneumothorax detection:

e Diagnosis Is by CXR usually AP, if inconclusive may use lateral view.

* Preparing the infant for lateral decubitus CXR:
Infant should be on his side for 10minutes with side of suspected pneumothorax up.

Transillumination test for pneumothorax detection:
e Rapid preliminary detection .
* Uses high-intensity fiberoptic light.

* Diagnosis should be confirmed with a CXR, but don’t await for it to start
treatment, if positive Transillumination evacuate pneumothorax .



* When performing Transillumination:

darken the room as much as possible, holding light perpendicularly, moving from right to
left, under the mid clavicular line bilaterally, in the axilla bilaterally, under subcostal
region bilaterally.

* A false positive Transillumination:
» Chest wall edema
»Subcutaneous air in chest wall
»Pneumomediastinum
»Severe emphysema
»Very thin preterm infant
» Light source no held perpendicularly

A false negative Transillumination:
» Thick chest wall
» Dark pigmented skin
»Room is too light or Transillumination light source is weak.



pneumopericardium

e Usually in absence of assessed ventilation and in
association with pulmonary air leak.

* May be acute, life threatening event.

e Air becomes trapped in the pericardial sac
compressing the heart and impairing cardiac
output

* Most are symptomatic and requires evacuation.

* Signs:

e sudden onset cyanosis.
muffled or inaudible heart sounds.
flattened QRS on ECG.
initial tachycardia followed by bradycardia
poor peripheral pulses




Treatment of pneumothorax:

* If asymptomatic: observe closely.
* Trial needle aspiration :

Using a22-24 gauge , three-way stopcock, connector, 20-30ml syringe.
Or 19-23 gauge butterfly needle, three-way stopcock, 20-30 ml syringe.

e If air continues to accumulate : chest tube insertion.



Pain control with analgesics:

* Sick infants are exposed to many pain inflicting procedures, and they
experience varying degrees of pain as a result of there disease.

* Non-pharmacological comforting measures includes:
Nonnutritive sucking, swaddling, facilitated tucking, kangaroo care and music
therapy.

* Morphine and fentanyl are the most commonly used opioids in neonates,
with doses tittered to clinical response.

* Indications for use include:
* Painful procedures (intubation, chest tube insertion)

* Infant on mechanical ventilation who become cyanotic with minimal
stimulation/asynchronous with the ventilator.

* For minor procedures oral sucrose is effective



Premeditations before intubation:

* Unless the intubation is done under emergency conditions, analgesic
should be strongly considered

* The goal is to provide pain control which allows for better tolerance
of care and procedures required.



Analgesic medications:

* Morphine:

»Dose 0.05 mg/kg

»Route: IV, IM, Sub cut

»Slowly over at least 15 min

» Start with lower dose and repeat if insufficient response.

» Causes respiratory depression and apnea (contraindicated in hypotense
infants).

> Most side effects are reversible with naloxone.



* Fentanyl:

»Dose : 1-2mcg/kg per dose

»Route: IV

» Dilute 2-3 ml volume and give slowly over at least 15 minutes.

» Start with lower dose and repeat if insufficient.

» Causes respiratory depression and leads to apnea.

»If given too rapidly may cause chest wall rigidity, blocking ventilation.
»Can be reversible with naloxone.



e Sucrose 24% solution:
> Dose : full term infants :0.5 to 2 ml
preterm infants: .1-0.4 ml|

»Route: PO (place few drops on the tongue 2 minutes before painful
stimuli, duration of effect lasts 3-5 minutes.

» Provide short term analgesia.

»Sucking maybe synergistic with pain relief.
»Don’t give in gastric tube (no effect).
»Use with extreme caution in premature.
»Needs an intact sucking reflex.
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THANK YOU

DON'T FORGET
YOUR MASK!
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