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Contribution to Emergency Nursing Practice

� The current literature on meconium aspiration syndrome
indicates that there is insufficient evidence to support
the need for routine tracheal intubation for nonvigorous
neonates born in meconium-stained fluid in contrast to
no intubation for suctioning.

� This article contributes information on management of
the nonvigorous infant born with meconium aspiration
syndrome.

� Key implications for emergency nursing practice found
in this article are signs and symptoms of meconium
aspiration, the updated American Heart Association
guidelines for management of a nonvigorous infant
born in meconium-stained fluid, and equipment to pre-
pare for a precipitous delivery and possible intubation.
Case Study

A 30-year-old African-American woman, G1P0 at
41 weeks' gestation, presents to the emergency depart-
ment with a chief complaint of abdominal pain. She
tells the triage nurse that her water broke about 1
hour before arrival and that she has been feeling
increased pressure. She relates that this is her first preg-
nancy, and she has not received prenatal care. She
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denies history of alcohol or drug use. Her vitals are tem-
perature: 1008F, blood pressure of 150/86, heart rate of
110 beats per minute, respiratory rate of 24 breaths per
minute, and oxygen saturation of 99% on room air. She
rates her abdominal pain as 10/10 and sharp. She tells
the triage nurse that she thinks the baby is coming
now. The triage nurse finds the baby’s head crowning
with a thick greenish sticky substance noted the
women's underwear and on top of the baby’s hair.
The woman is immediately rushed to a treatment
room, the ED physician is notified, and the neonatal
intensive care unit (NICU) team is called. When the
newborn is delivered, she is gray in color, unable to
take a breath of her own, and has a pulse of 60.
Background

Meconium stained amniotic fluid (MSAF) can occur at
any gestational age but is most pronounced in post-
term infants.1 Approximately 10% to 16% of full-term
infants are born in MSAF. Of the infants born in
MSAF, meconium aspiration syndrome (MAS) is diag-
nosed in 0.10% at 37 weeks, peaking at 0.31% at
41 weeks' gestation.1 The number of US infants diag-
nosed with MAS experienced a major decline in the
1990s due to a reduction in births of greater than
41 weeks' gestation and increased diagnosis of abnormal
fetal heart tracings.2 MAS is still considered a serious
challenge in newly industrialized and developing coun-
tries and makes up 10% of respiratory failure occur-
rences with a mortality rate of 39%.2
Etiology

There are many common antepartum, intrapartum, and
neonatal risk factors associated with the development of
MAS (Table 1). Of note, drugs of abuse, including cocaine3

and methamphetamine,4 increase the risk of meconium pas-
sage, and those dependent on opiates have a 6 times greater
risk for pregnancy complications including MAS.5
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TABLE 1
Risk factors for meconium aspiration syndrome

Risk Factors Examples

Ethnicity African-American,1 African,1

Pacific Islander,1 Indigenous
Australian1

Maternal
Factors

Nulliparity,1 intrapartum fever,1

hypertension,7 preeclampsia,7

placental insufficiency,7

oligohydraminos,7 >41 weeks'
gestation,1 mean low pH of the
umbilical cord,1 maternal
infection,7 maternal drug
use7(methamphetamines,4 opiates,5

cocaine3), tobacco5

Fetal Factors Irregular fetal heart rate,1 low Apgar
score,1 fetal hypoxia,7 low birth
weight1

TABLE 2
Clinical presentation of meconium aspiration
syndrome3

System Symptoms

Respiratory Increased work of breathing: tachypnea,
nasal flaring, grunting, retractions

Skin Cyanosis
Breath Sounds Rhonchi and crackles
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Pathophysiology

Although many of the complications from meconium aspi-
ration occur after the neonate leaves the emergency depart-
ment, the underlying mechanisms leading to these
complications begin at birth. Minimizing these complica-
tions will have impact on the course of treatment and,
potentially, the long-term health of the child.

Meconium may be relatively watery but typically has a
thick, sticky, dark green appearance and is composed of
cellular debris, lanugo, ingested vernix caseosa, gastrointes-
tinal secretions, bile, bile acids, pancreatic juice, mucus,
and blood.2,6 Meconium can be found in the fetal gastroin-
testinal tract as soon as 14 to 16 weeks' gestation and is
normally passed within 24 hours of birth. Passage of meco-
nium may be induced by peristalsis and rectal sphincter
relaxation caused by vagal stimulation from the brain or
compression of the spinal cord.7 Importantly, fetal hypoxia
can cause colonic stimulation, which enables meconium
passage.2 As opposed to normal fetal breaths, which are
shallow, fetal distress caused by ischemia or hypoxia may
stimulate deep gasping, leading to meconium amniotic fluid
aspiration.2,8

The pathophysiology of MAS involves acute airway
obstruction, inactivation, or dysfunction of surfactant, lead-
ing to alveolar collapse, chemical pneumonitis causing in-
flammatory changes, and vasoconstrictive-mediator release
resulting in reduced ability to exchange gases, and persistent
pulmonary hypertension of the newborn (PPHN). This
latter complication can be fatal and is often made worse
January 2019 VOLUME 45 � ISSUE 1
with pulmonary air leaks including pneumothorax, pneu-
momediastinum, pulmonary interstitial emphysema,
PPHN, and respiratory failure.2
Diagnosis

The clinical criteria for MAS are respiratory distress demon-
strated in a neonate born in MSAF; oxygen needed to main-
tain an oxygen saturation of 92% or greater; the need for
oxygen within the first 2 hours of life, continuing for a min-
imum of 12 hours; and absence of heart, airway, or lung
congenital malformations.2,6 MAS can range in severity
from mild respiratory distress to respiratory failure.8 Neo-
nates with meconium aspiration also have increased chance
of complications such as seizures, neurological dysfunction,
sepsis, and a longer stay in the NICU.9

MAS diagnosis is based on findings of respiratory
distress (Table 2) in an infant born in MSAF without any
other respiratory distress cause.2 Chest x-ray findings of
MAS include diffuse patchy infiltrates and lung overexpan-
sion.2 Some of these areas may imply consolidation or
atelectasis, and different areas may show air trapping.10

X-ray findings may not always be congruent with the clinical
picture.2
Emergent Treatment

Precipitous delivery requires the rapid assembly of the team.
In addition to nurses and physicians, respiratory therapists,
and, if available, a neonatal team should be requested. The
American Heart Association (AHA) has updated their rec-
ommendations for management of a neonate born with
MSAF. There is insufficient evidence to support the need
for routine tracheal intubation for nonvigorous neonates
born inMSAF in contrast to no intubation for suctioning.11

However, 2 team members (eg, physician and respiratory
WWW.JENONLINE.ORG 7
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therapist) who have experience intubating should be present
because of the potential need for resuscitation.11 Without
proven benefit for suctioning, the ED staff should focus
on providing ventilation in the first minute in the ineffec-
tively or nonbreathing infant. For newborns 35 weeks or
older, begin with 21% oxygen (room air) for positive-pres-
sure ventilation. For neonates younger than 35 weeks' gesta-
tion, begin with 21% to 30% oxygen. To meet the oxygen
saturation goal measured by pulse oximetry, free-flow
oxygenation is started at 30%. Titration of oxygen concen-
tration is achieved using the blender. If the newborn is
experiencing respiratory distress, or if the oxygen saturation
goal cannot be achieved despite 100% oxygenation,
consider continuous positive airway pressure (CPAP).11

Intubation and suctioning of the airway is recommended
for an obstructed airway.11

A nonvigorous infant is characterized by the Neonatal
Resuscitation Program as meeting 1 or more of the
following criteria: decreased muscle tone, respiratory depres-
sion, or heart rate under 100 beats per minute.12 If the
infant is nonvigorous, resuscitation should be done under
a radiant warmer. This will lessen the loss of heat and allow
the infant to be easily accessible during resuscitation.13 After
the initial steps of resuscitation, positive pressure ventilation
(PPV) should be given if the infant’s heart rate is below 100
per minute or is nonbreathing.11 If an infant born through
MSAF is vigorous with normal respiratory function and
muscle tone, the infant may be placed skin-to-skin with a
stable mother. If needed, a bulb syringe may be used to clear
meconium from the nose and mouth.11
TABLE 3
Precipitous delivery kit22

Item Sizes

(2) Receiving blankets
(2) Cord clamps
(1) Bulb syringe
(1) Measuring tape
(1) Temperature probe
(3) Name bands
(1) Infant mask 1
(1) Laryngoscope with neonate blade and
holder

(2) French suction catheters 8, 10
(1) Sterile gloves
(1) Scissors
Ongoing Emergency Department Management

If available, a neonatologist should be consulted regarding
the type of unit to which the newborn should be admitted.
Generally, neonates born through MSAF who exhibit respi-
ratory distress need to be admitted to a NICU.3 If the hos-
pital does not have a NICU, a safe transfer should be
arranged for the neonate to the higher level of care.

Care for the neonate until admission or transfer is pre-
dominately supportive; its goals are to correct acidosis and
hypoxemia and maintain temperature and blood pressure.
An unstable neonate should receive ICU level nursing
care: a one to one assignment. An estimated one third of in-
fants with MAS need intubation and ventilation; however,
in less critical incidences of MAS, oxygen therapy may be
the only treatment needed.14 Oxygen is a strong pulmonary
vasodilator, and oxygen saturations should be kept between
90% and 95%.7 Reduced handling, maintaining a quiet
8 JOURNAL OF EMERGENCY NURSING
environment, analgesia, and sedation help guard against
pain and stress-induced hypoxia and right-to-left shunting
in ventilated MAS patients.3 Metabolic irregularities, such
as hypocalcemia, hypoglycemia, and polycythemia, will
need to be corrected.3 Dextrose infusions are given to pre-
vent or treat hypoglycemia and can be administered through
umbilical access or an intravenous line; fluid should be
administered at rates of 60 to 70 mL/kg/day.7

Protecting the neonate from loss of body heat is an
important goal.15 The goal for the neonatal axillary temper-
ature should be approximately 36.58C (97.78F).11 For the
stable neonate who has been given to his or her mother,
both infant and mother need to be covered with a blanket.

There remains disagreement about whether to treat
infants with MAS with broad-spectrum antibiotics. There
is no definitive evidence that prophylactic antibiotics
decrease the development of sepsis in neonates who are
born through MSAF.7,10 Further, antibiotics are not imme-
diately necessary and may be started in the NICU for those
infants with suspected or proven infections.7
Implications for Emergency Nursing

Because of the unknown condition of the fetus before deliv-
ery and the potential need for resuscitation, women present-
ing with impending precipitous deliveries should be triaged
as an Emergency Severity Index (ESI) level 1.16 Staff should
obtain all appropriate equipment for delivery and potential
resuscitation (Tables 3, 4, 5, and 6).
VOLUME 45 � ISSUE 1 January 2019



TABLE 4
Intubation equipment21

Item Sizes

(1) Laryngoscope
(3) Blades Size 1 (full term infant),

size 0 for premature
infant, size 00 for
extremely premature
infant

(4) Endotracheal tube 2.5, 3, 3.5, 4
(1) Stylet
(1) Carbon dioxide detector
(4) Set up for suction
and suction
catheters

Suction catheters:
5F, 6F, 8F, 10F
(suctioning pharynx)

(1) Waterproof tape
(1) Oral airway 0, 00, 000
(2) Positive pressure
tubing and device

Preterm, term infant
masks

(1) Oxygen source
(1) Compressed air source
(1) Oxygen blender
(1) Pulse oximeter
(1) Stethoscope
(1) Meconium aspirator

TABLE 6
Umbilical artery catheterization equipment21

Item Sizes

(2) Umbilical catheters 3.5F, 5F
(6) 3-way stop cock syringes 1, 3, 5, 10, 20, 50 mL
(3) Needles 18, 21, 25 gauges
Sterile gloves
(1) Betadine
(1) Scalpel
(1) Umbilical tape

Huang and Winokur/CLINICAL
In addition to the management of the infant
throughout the emergency encounter, the ED nurse should
prepare and attach identification (ID) bands to the mother
and newborn while the neonate is still with the mother. The
ID band should display the mother’s medical record num-
ber, infant’s gender, date and time of birth, and other infor-
mation required by hospital protocol.13

Although the priority is to medically stabilize the
infant, ED nurses need to keep the parents informed.
TABLE 5
Medications at bedside for resuscitation21

Item Concentration or Amount

Epinephrine 1:10,000 (0.1 mg/mL)
Isotonic Intravenous Bags:
Normal saline,
Lactated Ringers

Lactated ringer size:
100-mL bag

Dextrose 10%
Normal Saline flushes

January 2019 VOLUME 45 � ISSUE 1
Parents require honest and understandable explanations
involving the plan of care to relieve fear.17 Patients and
families may have a deficit of knowledge regarding what
questions to ask. Communication from the health care
team should include the possible benefits and risks of
treatments, be informative, and allow parents to have
input into the plan of care.18,19 A modified family-
centered care (FCC) model is encouraged to provide
the best outcomes for the neonates and their families.
The FCC includes sharing of information, dignity and
respect, participation, and collaboration.19 Practicing
this model may lessen parental stress through increased
participation in taking care of their infants. Challenges
to providing patient and FCC may include time con-
straints, absence of a previous relationship between
the ED staff and the patient/family, and the emergent
reason for the emergency department visit.18,19 Even in-
fants in the most guarded conditions need care provided
by their parents. If skin-to-skin contact is not possible,
encourage encircled holding, which is where parent(s)
arrange their arms around the infant, providing inti-
macy while allowing the neonate to stay in the
warmer.20

If the neonate needs to be transported to a different hos-
pital, the ED nurse must be aware that transport affects the
parents’ ability to build a relationship with their infants and
can lead to parental worry and anxiety. ED nurses should
work with the transport team to make sure the parents are
informed about the plan of care (eg, reuniting with the in-
fant, provision of breast milk) and give the parents the
opportunity to ask questions and see and touch their infants
before they are transported.19

Finally, because of the relative infrequency of compli-
cated deliveries occurring in the emergency department,
ongoing education of the nursing staff is of upmost impor-
tance. There should be an annual review of equipment
necessary for delivery, including the infant warmer, location
WWW.JENONLINE.ORG 9
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and calculation of drugs to be used in a neonatal arrest, and
umbilical tray locations.
Case Study Conclusion

PPV was applied initially with 21% oxygen but without
adequate chest rise, despite repositioning of the mask. The
neonate was intubated with a size-3 endotracheal tube by
the physician, and suctionwas applied to the tube with results
of a small amount of thick green fluid. The infant was reintu-
bated with subsequent adequate chest rise. Vital signs and
pulse oximetry stabilized. The plan for the baby was discussed
with the mother. The baby was to be transferred to the
connected children’s hospital’s NICU. The mother was
informed that she would be brought to see her baby in the
NICUwithin a couple of hours. Following discussion, which
revealed that the mother was planning to breastfeed, a breast
pump was provided upon arrival in women’s services. The
mother was discharged on day 3, and baby was discharged
home to her mother on day 8 following birth.
Conclusion

This high-risk, low-volume, complicated delivery is more
common among women who are of certain ethnicities
such as African-American or Pacific Islander, who are of
41 weeks' gestation, have histories of hypertension, and/or
use illicit drugs or alcohol. Recognizing these risk factors
can help the nurse to quickly identify these women. In
the event of an ED delivery, the emergency team needs to
be prepared and up to date on managing not only the deliv-
ery but also the complications associated with meconium
aspiration. In addition to skilled care, timely collaboration
with other team members, including NICU and the trans-
port team, are vital to providing emergent care for the
neonate and minimizing future complications. Not only
the physical skills of managing the delivery but incorpo-
rating FCC will have a lasting aspect on the new family.
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