
What you will learn 
■ When to suspect a pneumothorax or a pleural effusion

■ How to manage a life-threatening pneumothorax or
pleural effusion

■ How to manage a newborn with an airway obstruction

■ How to manage congenital lung abnormalities that may
complicate resuscitation

■ How to manage the newborn with complications from
maternal opiate or anesthetic exposure

■ How to manage a newborn with myelomeningocele

■ How to manage a newborn with an abdominal wall defect
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Key Points 

O Suspect a pneumothorax if a baby fails to improve despite 
resuscitative measures or suddenly develops severe respiratory 
distress. In an emergency, a pneumothorax may be detected by 
decreased breath sounds and increased transillumination on the 
affected side. 

f) Suspect a pleural effusion if a newborn has respiratory distress and
generalized edema (hydrops fetalis).

Q A pneumothorax or pleural effusion that causes cardiorespiratory 
compromise is treated by aspirating the air or fluid with a 
needle-catheter-stopcock assembly attached to a syringe and 
inserted into the chest. 

8 If thick secretions obstruct the airway despite a correctly 
positioned endotracheal tube, attempt to remove the secretions 
using a suction catheter (SF-8F) inserted through the endotracheal 
tube. If the obstruction persists, directly suction the trachea with 
a tracheal aspirator attached to the endotracheal tube. In most 
circumstances, establish an open airway and ventilation that 
inflates the lungs before proceeding to chest compressions. 

0 Respiratory distress associated with the Robin sequence can 
be improved by placing the baby prone and inserting a small 
endotracheal tube (2.5 mm) into the nose so the tip is in the 
pharynx. If this <loes not result in adequate air movement, a 
laryngeal mask may provide a lifesaving airway. Endotracheal 
intubation is frequently difficult in this situation. 

O Respiratory distress associated with bilateral choanal atresia can be 
improved by inserting a modified feeding nipple or pacifier, with 
the end cut off, into the baby's mouth or an endotracheal tube into 
the mouth with the tip in the posterior pharynx. 

O If a congenital diaphragmatic hernia is suspected, avoid 
positive-pressure ventilation with a face mask. Quickly intubate 
the trachea in the delivery room and insert an orogastric tube with 
continuous or intermittent suction to decompress the stomach and 
intestines. 

O If a mother received opiates in labor and her baby is not breathing, 
provide airway support and assisted ventilation until the baby has 
adequate spontaneous respiratory effort. 
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O Avoid placing newborns with myelomeningocele (spina bifida) 
on their back. Position the newborn lying on their side, on their 
stomach, or on a "doughnut,, made from towels or latex-free foam. 

Place the lower body and abdomen of a newborn with gastroschisis 
or omphalocele in a sterile, clear plastic bowel bag and secure the 
bag across the baby,s chest. Position the baby on the right side to 
optimize bowel perfusion. 

This lesson reviews less common circumstances that you may 
encounter during neonatal resuscitation. Because these scenarios 
do not occur frequently, it is important to be able to recognize them 
and be prepared to respond quickly and efficiently. As you read the 
following case, imagine yourself as part of the resuscitation team. 

Case: A newborn with tension pneumothorax 
A woman is admitted in labor at 40 weeks' gestation with clear fluid 
and a Category 111 fetal heart rate pattern. An emergency cesarean 
birth is planned. Your resuscitation team assembles in the operating 
room, completes a pre-resuscitation team briefing, and prepares 
equipment and supplies for a complex resuscitation. After birth, the 
umbilical cord is clamped and cut and a limp, apneic baby is handed 
to the team. One team member begins documenting the resuscitation 
events as they occur. 

The initial steps are performed, but the baby remains limp without 
spontaneous respirations. You begin positive-pressure ventilation 
(PPV) with a face mask, but the heart rate <loes not improve. You 
perform the ventilation corrective steps and achieve chest movement 
after increasing the ventilating pressure; however, the baby's heart 
rate remains 40 beats per minute (bpm). Team members place a 
pulse oximeter sensor on the baby's right hand and cardiac monitor 
leads on the baby's chest. An endotracheal tube is rapidly inserted 
for continued PPV, but there is no improvement in heart rate. Your 
team increases the oxygen concentration (F102) to 100% and begins 
chest compressions while an umbilical venous catheter is prepared 
and inserted. The baby's heart rate <loes not improve after 60 seconds 
of coordinated compressions and ventilation. A <lose of intravenous 
epinephrine is given through the umbilical catheter, followed by a 
normal saline flush, but the baby's condition still <loes not improve. 
The team reevaluates the insertion of the endotracheal tube and the 
efficacy of ventilation and compressions while considering special 
circumstances that may complicate resuscitation. Listening to the 
chest, you recognize that breath sounds are absent on the right side. 
Your team suspects a life-threatening tension pneumothorax. Rapid 



transillumination of the chest confirms the suspicion and a team 
member quickly prepares a catheter-over-needle aspiration device. 
Chest compressions are stopped while a catheter is inserted and air is 
aspirated from the chest. U pon decon1pression of the pneumothorax, 
the baby's heart rate rapidly improves. The team continues PPV and 
the F102 is adjusted based on pulse oximetry. A small amount of air 
continues to flow through the catheter aspiration system and the 
baby is transferred to the nursery for a chest x- ray and additional 
treatment. Shortly afterward, you update the parents and conduct 
a debriefing to review your team's preparation, teamwork, and 
communication. 

How do yo u identif y a newborn with an air or a 
fluid collection around the lung? 
Abnormal air or fluid collections that prevent the newborn's 
lung from fully expanding within the chest can lead to 
severe respiratory distress and persistent bradycardia. 

Pneumothorax 

It is not uncommon for small air leaks to develop as the 
newborn's lung fills with air. When air collects in the pleural 
space surrounding the lung, it is called a pneumothorax 
(Figure 10.1). Although a pneumothorax may occur 
spontaneously, the risk is increased by PPV, particularly 
in preterm babies, babies with meconium aspiration, and 
babies with other lung abnormalities. 

A small pneumothorax may be asymptomatic or cause only 
Fi g u re 1 0.1. Pneumothorax causing collapse 
of the right lung 

mild respiratory distress. If the pneumothorax becomes larger, the 
pressure from the trapped air can cause the lung to collapse. If the 
pneumothorax becomes large enough, it can interfere with blood 
flow within the chest causing severe respiratory distress, oxygen 
desaturation, and bradycardia. This is called a tension pneumothorax. 
It is a life-threatening emergency and requires urgent treatment to 
evacuate the air. 

You should consider the possibility of a pneumothorax if a baby fails to 
improve despite resuscitative measures or if a baby suddenly develops 
severe respiratory distress. Breath sounds may be diminished on 
the side of the pneumothorax, but breath sounds can be misleading 
because they are easily transmitted across the baby's chest and can 
sound normal even in the presence of a pneumothorax. On the other 
hand, decreased breath sounds on the left side may be caused by an 
endotracheal tube inserted into the right main bronchus (Table 10-1). 
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Table 1 0-1 • Causes of 
Diminished Breath Sounds 

• lnadequate ventilation
technique

• PPV device leak or equipment
failure

• Malpositioned endotracheal
tube

• Pneumothorax
• Pleural effusion
• Tracheal obstruction
• Congenital diaphragmatic

hernia
• Pulmonary hypoplasia or 

agenes1s
• Enlarged heart

Transillumination of the chest is a rapid screening test that may be 
helpful. In a darkened room, hold a high-intensity fiber-optic light 
against the chest wall and compare the transmission of light on 
each side of the chest (Figure 10.2). During transillumination, light 
on the side with a pneumothorax will appear to spread further and 
glow brighter than the opposite side. In a life-threatening situation, a 
positive transillumination test can help to direct immediate treatment. 
Be careful when interpreting the results of transillumination in very 
premature babies because their thin skin may cause the chest to appear 
bright even in the absence of a pneumothorax. If a transilluminator is 
not immediately available and the baby is in severe distress, you may 
proceed with emergency treatment based on your clinical suspicion. If 
the baby is stable, the definitive diagnosis of a pneumothorax is made 
with a chest x-ray. 

A small pneumothorax usually will 
resolve spontaneously and often 
<loes not require treatment. The baby 
should be monitored for worsening 
distress. If the baby is maintaining 
normal oxygen saturation, 
supplemental oxygen is not indicated 
and <loes not result in faster 
resolution of the pneumothorax. If 
a pneumothorax causes significant 
respiratory distress, bradycardia, or 
hypotension, it should be relieved 
urgently by inserting a catheter into 
the pleural space and evacuating 

Fi g u re 1 0.2. Positive transillumination of a left-sided pneumothorax. 
The light spreads and glows across a wide orea. 

the air. If the baby has ongoing 
respiratory distress, insertion of 
a thoracostomy tube attached to 
continuous suction may be required. 

Fi g u re 1 0.3. large bilateral pleural 
effusions 
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Pleural effusion 

Fluid that collects in the pleural space is called a pleural 
effusion (Figure 10.3). Similar to a pneumothorax, a large 
pleural effusion can prevent the lung from expanding. The 
fluid may be caused by edema, infection, or leakage from the 
baby's lymphatic system. Frequently, large pleural effusions 
are diagnosed before birth by ultrasound. There may be a 
history of severe fetal anemia, twin-to-twin transfusion, cardiac 
arrhythmia, congenital heart disease, congenital infection, 
or a genetic syndrome. You should suspect a pleural effusion 
if a newborn has respiratory distress and generalized body 



edema (hydrops fetalis). Excess fluid may also be present in the baby's 
abdomen (ascites) and around the baby's heart (pericardial effusion). 
Because the fluid collection interferes with lung expansion, breath 
sounds may be decreased on the affected side. The definitive diagnosis 
of a pleural effusion is made with a chest x-ray or ultrasound. 

A small pleural effusion may not require treatment. If respiratory distress 
is significant and <loes not resolve with intubation and PPV, you may 
need to inserta catheter into the pleural space to drain the fluid. If a large 
pleural effusion is identified before birth, the obstetrician may remove 
fluid before delivery. In addition, emergency drainage may be required 
after birth. If time allows, a baby with a large pleural effusion identified by 
antenatal testing should be born in a facility where emergency 
airway management and fluid drainage by an experienced 
team is immediately available in the delivery room. 

How do you evacuate a pneumothorax or pleural 
effusion? 
The air or fluid is aspirated by inserting a catheter into the 
pleural space on the affected side. This procedure is called 
thoracentesis. Ideally, thoracentesis should be performed 
using sterile technique with appropriate anesthetic for pain 
management; however, modifications may be required 
during emergency aspiration of a tension pneumothorax. 

O Take a brief "time-out" and confirm the side that you 
plan to aspirate. 

f) Aspiration site and positioning.

a. For a pneumothorax, the aspiration site is either the
fourth intercostal space at the anterior axillary line
or the second intercostal space at the mid-clavicular
line (Figure 10.4). Using a small blanket roll,
position the baby on their back ( su pin e) with the
affected side directed slightly upward to allow the air
to rise to the upper (superior) portion of the chest.

® 

.... •

b. For a pleural effusion, the aspiration site is the
fifth or sixth intercostal space along the posterior
axillary line. Place the baby on their back ( supine)
to allow the fluid to collect in the lower (posterior)
portion of the chest (Figure 10.5).

8 Prepare the insertion site with topical antiseptic and 
sterile towels. 

Figure 1 0.4. Locations for percutaneous 
aspiration of a pneumothorax. Fourth intercostal 
space at the anterior axillary line (A), second 
intercostal space at the mid-clavicular line (B). 
Cardiac monitor leads and skin temperature 
sensor not shown. 
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Fi g u r e 10.5. Location for aspiration of a pleural effusion 

9 Insertan 18- or 20-gauge percutaneous catheter-over-needle device* 
perpendicular to the chest wall and just over the top of the rib. The 
needle is inserted over the top of the rib, rather than below the rib, to 
avoid puncturing the blood vessels located under each rib. 

a. Por a pneumothorax, direct the catheter slightly upward toward
the front of the chest (Figure 10.6).

b. For a pleural effusion, direct the catheter slightly downward
toward the back.

0 Once the pleural space is entered, the needle is removed and a large 
syringe (20-60 mL) connected to a 3-way stopcock is attached to 
the catheter (Figure 10.7). 

a. When the stopcock is opened between the syringe and the
catheter, the air or fluid can be evacuated.

b. When the syringe is full, the stopcock may be closed to the
chest while the syringe is emptied.

c. After the syringe is emptied, the stopcock can be reopened to
the chest and more fluid or air may be aspirated until the baby's
condition has improved.

d. To avoid accidental reinjection of air or fluid into the chest
cavity, care must be taken when manipulating the stopcock.

e. When evacuating a pleural effusion, maintain a sample of the
fluid for diagnostic evaluation.

O An x-ray should be obtained to document the presence or absence 
of residual pneumothorax or effusion. 

*Note: If an appropriate catheter-over-needle device is not available,
a small "butterfly" needle may be used. In this case, the syringe and
stopcock will be connected to the tubing attached to the needle.



Figure 1 0.6. Aspiration of a pneumothorax. The 
needle is inserted over the rib and directed slightly 
upward toward the front of the chest. Note: The 
aspiration site is not covered with sterile towels for 
photographic purposes; however, modified sterile 
technique is acceptable for emergency aspiration. 

Figure 10.7. Syringe and stopcock assembly used to 
aspirate pneumothorax. The stopcock is opened between 
the catheter and syringe during aspiration. The stopcock 
is closed if the syringe becomes full and must be emptied. 
The sorne assembly is used to drain a pleural effusion. 

How do you manage a newborn with an airway obstruction? 
Airway obstruction is a life-threatening emergency. The newborn's 
airway may be obstructed by thick secretions or a congenital anomaly 
that leads to an anatomic obstruction. 

Thick secretions 

Thick secretions, such as meconium, blood, mucus, or vernix, may 
cause complete tracheal obstruction. If you are attempting PPV, but 
the baby is not improving and the chest is not moving, perform each of
the ventilation corrective steps (MR. SOPA) until you have successfully 
inflated the lungs. 

If you have correctly inserted an endotracheal tube for ventilation, but 
still can11ot achieve chest movement, the trachea 1nay be obstructed by 
thick secretions. As described in Lesson 5, you may attempt to remove 
secretions from the trachea using a suction catheter (5F-8F) inserted 
through the endotracheal tube. 

If the secretions are thick enough to completely obstruct the airway, 
you may not be able to clear them using a thin suction catheter. In this 
case, directly suction the trachea with a tracheal aspirator attached 
toan endotracheal tube (Figure 10.8). Set the suction pressure to 
80 to 100 mg Hg, connect suction tubing to the aspirator, and attach 
the aspirator directly to the endotracheal tube connector. Sorne 
endotracheal tubes have an integrated aspiration device designed for 
suctioning the trachea. Occlude the aspirator's suction -control port 
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