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Newborn complications include those related to traumatic birth, a result of maternal health, or an 
outcome of genetics. The nurse's priority is knowing when and how to intervene to provide the best care for the 
newborn and family. Nursing interventions can sometimes include following neonatal resuscitation protocols or 
transferring a preterm newborn to the NICU for care. Parent attachment with an at-risk newborn can be altered 
because of the need for immediate medical interventions. The nurse encourages parents to engage with their 
newborn as much as medically possible to facilitate appropriate bonding and attachment. In addition, the nurse 
provides and regularly reinforces discharge teaching so that parents feel conhdent to care safely for their at-risk 
newborn at home. 

FIGURE 25.1 Preterm Birth Some of the most vulnerable populations nurses care for are newborns. Within this special population, an 
even more susceptible patient is the newborn at risk. The goal of the nurse in the nursery, neonatal intensive care unit (NICU), pediatric 
intensive care unit (PICU), and cardiothoracic intensive care unit (CTICU) is to identify and be prepared to treat, when necessary, the 
conditions that can most harm these small yet resilient infants. (credit: “Against the odds” by Karen Abeyasekere/Royal Air Force 
Mildenhall, Public Domain) 
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25.1 Birth-Related Complications 
LEARNING OBJECTIVES 
By the end of this section, you will be able to: 

• Describe maternal, newborn, and environmental risks that predispose infants to birth injuries 
• Identify and prioritize birth-related complications in the newborn 
• Compare and contrast the head injuries caput succedaneum, subgaleal hemorrhage, and 

cephalohematoma 
• Compare and contrast the nerve injuries brachial plexus injury, Erb-Duchenne paralysis, facial paralysis, 

and phrenic nerve paralysis 

Any physical injury to a newborn caused by labor and delivery is a birth injury or birth trauma (Collins & Popek, 
2018). Most birth injuries are minor and resolve on their own, others require immediate and possibly long-term 
treatment, and a few can be fatal. The evidence-based practice of limiting the use of forceps or vacuum extraction 
during delivery and the increased use of cesarean surgery for birth have decreased the number of birth injuries 
(Gupta & Cabacungan, 2021). However, in some instances, particularly during long labor or if the fetus is in an 
abnormal presentation for delivery, injury is unavoidable. The nurse’s role is to know the signs and symptoms of 
these injuries in the newborn, detect them early, and care for those who need treatment (Table 25.1). 

Type of Injury Physical Symptoms 

Caput succedaneum, subgaleal hemorrhage, and 
cephalohematoma 

Scalp and underlying tissue 
(Caput succedaneum crosses suture lines; a 
cephalohematoma does not) 

Subdural hematoma and skull fracture Intracranial and skull damage 

Clavicle fracture Clavicle 

Brachial plexus injury Brachial plexus (upper extremity) involving nerves C5 
to T1 

Erb-Duchenne paralysis Flaccid arm and adducted shoulder, nerves C5 to C6 

Klumpke palsy Lower arm is 6accid with an absent grasp re6ex, 
nerves C8 to T1 

TABLE 25.1 Birth Injuries 

Risk factors for birth injuries include those of the person giving birth and those of the fetus (Table 25.2). Increased 
risk for birth trauma is found in persons giving birth who are over 35 or under 16; are primigravida; or experience 
uterine dysfunction, prolonged or precipitous labor, preterm or postterm labor, and cephalopelvic disproportion 
(Cavazos-Rehg, et al., 2015). Increased risk for birth trauma is also associated with dystocia, a result of anatomic 
conditions of either the birthing person or the fetus. 

1104 25 • Care of the Newborn at Risk

Access for free at openstax.org



Affected Person Risk Factors 

Birth parent • Birthing parent over 35 years of age or under 16 years of age 
• Preterm or postterm labor 
• Cephalopelvic disproportion 
• Labor dystocia 
• Maternal obesity 

Infant • Macrosomia 
• Multiples (twins, triplets, etc.) 
• Congenital anomalies 
• Large for gestational age (LGA) or macrosomia 

TABLE 25.2 Risk Factors for Birth Injuries 

Head Injury 

The three most common extracranial birth injuries of the head are caput succedaneum, subgaleal hemorrhage, and 
cephalohematoma. Serious head injuries from birth that lead to intracranial hemorrhage are subdural hematoma 
and skull fracture. Though each injury has its own manifestation and pathophysiology, the nursing care for all of 
them is similar. 

Caput Succedaneum 
Caput succedaneum is the most common birth-related trauma (Collins & Popek, 2018). As the fetal head presents 
during a vertex delivery, the tissue there becomes swollen, edematous, and full of serous fluid or blood. An 
important sign of caput succedaneum is swelling that is beyond or crosses the sutures of the skull. Shortly after 
birth, bruising, petechiae, or ecchymosis can be noted at the site. The provider and nurse reassure the parents that 
no treatment is needed, and the swelling will go away in a few days. The nurse assesses the area for any changes 
and documents during each shift the evolution of the swelling. 

Cephalohematoma 
Cephalohematoma occurs when fetal blood vessels in the head break during labor or delivery. This injury is most 
common for primiparous birthing people, and risk increases with a forceps or vacuum extraction delivery. The most 
common area of bleeding is under one or both parietal bones and rarely the occipital or frontal bones. Unlike the 
caput succedaneum, the swelling or bruising will not extend beyond the suture line, and it usually shows up 2 to 3 
days after birth (Figure 25.2). Treatment is not needed for an uncomplicated cephalohematoma, which will resolve 
on its own in 2 to 3 weeks. These neonates, however, are at higher risk for jaundice due to broken red blood cells 
spilling bilirubin into the bloodstream and could need phototherapy. 
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FIGURE 25.2 Cephalohematoma in Newborn A newborn’s skull will show an area of bruising over the parietal bones that does not extend 
past the suture line. (credit: modihcation of “Mechanical birth-related trauma to the neonate: An imaging perspective” by Nadezdha D. 
Kiriyak, CC BY 4.0) 

Subgaleal Hemorrhage 
Subgaleal hemorrhage occurs when there is bleeding within the subgaleal space. The subgaleal space is under the 
tendinous sheath that connects the frontal and occipital muscles and is the inner surface of the scalp. Bleeding is 
caused by a shearing injury during the compression and dragging of the fetal head through the pelvis. Delivery with 
forceps or vacuum extraction increases the risk of this injury. The bleeding extends beyond the skull bones and can 
continue after birth. Nursing care includes taking serial head circumference measurements and evaluating for a hrm 
mass on an examination of the head and neck. A boggy, fluctuant mass over the scalp that crosses suture lines and 
moves when the newborn is repositioned is an early hallmark sign of the injury. Other symptoms include those 
related to blood loss, e.g., tachycardia and pallor; the effects of the swelling; and the forward lateral position of the 
ears. Possible testing includes computed tomography (CT) or magnetic resonance imaging (MRI) to conhrm 
assessment diagnosis. Obtaining an MRI on a young infant can be challenging. Obtaining a head ultrasound prior to 
an MRI may be benehcial, as ultrasound scans are easily obtained at the bedside. Replacement of blood by 
transfusion or administration of clotting factors may be needed for treatment. Continuing to monitor the infant for 
changes in level of consciousness and anemia is paramount in determining treatment. Ultimately, serum bilirubin 
may increase as the hematoma resolves and the blood collection is absorbed. 

Neuromusculoskeletal Injuries 

A fracture is a break in a bone. Many different types of fractures exist, though in newborns very few occur due to the 
birth process. In this chapter, the focus is on fractures caused by birth trauma. The goal in treatment is to allow the 
bones to heal in a functional position. In the newborn, casting is not the primary treatment modality as it is in older 
patients who have fractures that need time and support to heal. 

Skull Fractures 
The skull of the neonate is flexible and can signihcantly change shape throughout the process of labor and delivery. 
Two types of fractures are found to occur in the skull bones of the newborn, linear and depressed fractures. Linear 
fractures are most often seen in the parietal bones and are benign, requiring no intervention. The pressure of the 
parietal bone moving through the pelvis or the use of forceps can result in depressed fractures. These require a CT 
scan to both diagnose and evaluate for bone fragments or underlying damage. These fractures heal over time 
without intervention. The most common cause of a skull fracture is forceful assistance during birth. 

Clavicle Fracture 
Clavicle fractures are the most common fracture sustained during labor and delivery (Stanford Medicine Children’s 
Health, 2023). These fractures are most often present in the middle third of the bone. Difhcult delivery of the 
shoulders during a vaginal birth or extension of the arms in a breech birth can result in a fracture. Infants who are 
born via vacuum or forceps-assisted birth, are macrosomic (weight over 4,000 grams), or have birthing persons with 
a higher weight (BMI 30 or greater) or diabetes have increased risk for clavicle injury (Hashmi et al., 2021). Any 
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large-for-gestational-age infant, particularly those weighing over 4,500 grams and delivered vaginally, is at risk for a 
clavicle fracture, and the nurse will evaluate for the injury when completing a head-to-toe assessment (Rehm et al., 
2020). Signs and symptoms include limited movement of the arm, crepitus over the clavicle, and absence of the 
Moro reflex on the fractured side. The signs and symptoms and x-ray are diagnostic. Treatment includes gentle 
handling of the affected side because it will heal on its own without the need for immobilization. 

LINK TO LEARNING 

A helpful resource for purposes of family support, this link explains injuries that most commonly occur from birth 
(https://openstax.org/r/77birthinjuries) and differentiates between birth injuries and birth defects. 

Nerve Injuries 

Nerve injuries caused by birth trauma can be direct damage done during delivery, or they can be a secondary injury 
related to swelling or compression of tissue around or near the affected nerve. The nurse assesses the newborn for 
intact reflexes (see Chapter 23 Newborn Assessment) and equal bilateral movement with smooth full range of 
motion to evaluate for any nerve-related injury. The injured or compressed nerve is identihed by the signs and 
symptoms. Treatment consists of allowing time (weeks to months) for the injury to heal as the underlying damage is 
repaired by the body. Finding an abnormality or unexpected movement in a newborn can be alarming and stress 
inducing in the new parent or caregiver. The role of the nurse is to both hnd the nerve injury early and educate the 
family about the treatment and prognosis with empathy. 

Brachial Plexus Injury 
The most common type of paralysis related to birth is brachial plexus injury (BPI). The paralysis involves muscles 
of the upper extremity due to trauma of C5 through T1. Any infant weighing over 4,000 grams is at increased risk for 
this injury, as are infants born breech, with a forceps- or vacuum-assisted birth, or after a prolonged second stage of 
labor. 

Erb-Duchenne paralysis is due to injury of nerves C5 and C6 caused by pulling the head away from the shoulder 
during a difhcult birth. The signs and symptoms are a limp arm that has an adducted shoulder and is internally 
rotated. The elbow is extended, and the forearm is pronated; however, a grasp reflex can still be present, as the 
hnger and wrist movement is normal (Figure 25.3). 
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FIGURE 25.3 Erb-Duchenne Paralysis in an Infant and Brachial Plexus Injury in an Infant (a) An infant diagnosed with Erb-Duchenne 
paralysis will have a limp arm due to injury or compression of C5 and C6 vertebrae. (b) An infant with brachial plexus injury will show 
brachial paralysis and lack of movement of the upper limbs due to damage of nerves from vertebrae C5 through T1. (attribution: Copyright 
Rice University, OpenStax, under CC BY NC-SA 4.0 license) 

Klumpke palsy, also called Klumpke palsy, is less common than the other two injuries. It is the result of damage to 
the lower plexus rather than the upper, and it affects the nerves between C8 and T1. The lower arm is flaccid, and 
the grasp reflex is absent. Klumpke palsy can present in combination with the other two nerve injuries. Treatment 
starts with immobilization of the affected upper limb with proper positioning, followed by gentle range of motion 
(ROM) exercises. If hemorrhage or edema is the cause of the nerve damage, full recovery in a few weeks is likely. If a 
laceration has occurred to the nerve itself and movement is not restored in a few months, surgery may be required. 
Return of full function is variable. 

Educating parents on the progression of their newborn if the child is diagnosed with this injury is the role of the 
bedside nurse. During head-to-toe assessment, a hnding of lower arm flaccidity and loss of grasp reflex (see 
Chapter 23 Newborn Assessment) could be made by the bedside nurse, leading them to alert the health-care 
provider and move forward with treatment. 

Facial Paralysis 
In a neonate, facial paralysis occurs from birth injury to the facial nerve, which is cranial nerve 7 (Cromeens et al., 
2020). When under pressure, this nerve may be injured because of its location. Infants who undergo a prolonged 
second stage of labor or a forceps-assisted delivery are at higher risk for this injury. Signs and symptoms are loss of 
movement on that side, such as a droopy eyelid, although the eye remains open on the affected side (Figure 25.4). 
The face is flattened and unresponsive during crying. The forehead will not wrinkle, resulting in a notable 
presentation during crying. This injury does not need treatment, is usually transitory, and improves spontaneously in 
hours to days after birth. Some presentations can take weeks to months to heal. Congenital unilateral facial 
paralysis related to an ipsilateral facial nerve aplasia or hypoplasia is a potential cause that requires surgical 
intervention. These longer-lasting symptomatic hndings point toward an underlying developmental or congenital 
defect and underscore the importance of MRI in the diagnostic workup (Decraene et al., 2020). Discussing this 
hnding with the parents can relieve unvoiced concerns regarding abnormal facial movement during crying. 
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FIGURE 25.4 Facial Paralysis in an Infant An infant will show facial paralysis, i.e., lack of movement caused by damage to the facial nerve, 
particularly during crying. (attribution: Copyright Rice University, OpenStax, under CC BY NC-SA 4.0 license) 

Phrenic Nerve Paralysis 
Paralysis of the diaphragm is called phrenic nerve paralysis. The injury is usually caused by hyperextension of the 
neck during delivery. This can occur with breech delivery or a forceps-assisted delivery (Murty & Ram, 2012). 
Diaphragmatic paralysis almost always occurs with a brachial plexus injury, though brachial plexus injuries are 
generally a lone injury. Paralysis of the diaphragm is usually unilateral, although it can be bilateral. The same pulling 
of the shoulder away from the head that causes the brachial plexus injury is the cause of this injury (Rizeq et al., 
2020). 

Cyanosis and irregular thoracic respirations with no abdominal movement during breathing are the presenting signs 
of paralysis, which can lead to a medical emergency. These infants will require respiratory support, most commonly 
mechanical ventilation, for the hrst few days of life. Due to the lack of diaphragmatic support for their breaths, they 
are at increased risk for pneumonia. If respiratory distress, a state when the increased efforts of breathing cannot 
meet ventilation and oxygenation demands, is persistent, the infant requires longer support. Diaphragmatic 
electrical stimulation, called pacing, or surgical correction may be required for treatment. 

25.2 Congenital, Genetic, and Acquired Complications 
LEARNING OBJECTIVES 
By the end of this section, you will be able to: 

• Identify and dehne common congenital and genetic disorders found in the newborn 
• Describe the nursing management of newborns with common congenital and genetic disorders 
• Describe characteristics, common medical conditions associated with, and therapeutic management of 

genetic diseases, including both phenotype and environmental modihcation 
• Discuss the nurse’s role in educating, caring for, and supporting families and newborns with congenital 

and genetic disorders or conditions 

A congenital disorder is a disorder or abnormality present at birth, while a genetic disorder is caused by an 
abnormality in the genetic material, chromosomes, or the genes within the chromosomes (Udayangani, 2022). 

Support of the family during the introduction of the newborn with a congenital or genetic disorder is paramount. 
These disorders can be known or unknown at the time of birth and can make attachment and bonding difhcult. The 
role of the nurse is to support the birth parent and newborn during this time of transition while also facilitating 
bonding and attachment. 

Cranial and Craniofacial Deformities 

A cranial deformity is a congenital or genetic disorder that affects the development of the cranial anatomy resulting 
in abnormal form or function. The disorders that fall under this category can be noted in utero or at birth. They are 
usually diagnosed very early in life because of visually notable facial features and potentially measurable size 

25.2 • Congenital, Genetic, and Acquired Complications 1109



differences. 

Microcephaly 
One cranial deformity is microcephaly, which is a head circumference at least two standard deviations below the 
average hndings for someone of the same age and gender (The National Center on Birth Defects and Developmental 
Disabilities [NCBDDD], n.d.). Microcephaly can be a hnding and diagnosis, or it can be a hnding related to an 
underlying disorder or disease pattern. Microcephaly can be connected to comorbid disorders including seizures, 
developmental delay, intellectual disabilities, hearing or vision loss, movement and/or balance problems, and 
feeding difhculties, particularly swallowing (Harris, 2015). 

Craniosynostosis 
Craniosynostosis is dehned as two or more prematurely fused skull bones. There is a range of presentations, but the 
most common type presents with the closure of one suture in the skull earlier than expected. The disease can affect 
multiple skull bones or even bones outside the cranium. 

Craniosynostosis can be a cosmetic deformity, but the more concerning result is that it can potentially limit brain 
growth and development. Growth of the brain relies on skull growth to allow for internal expansion. Surgical 
correction is required to allow appropriate brain growth if sutures are not present for movement during growth. The 
potential neurocognitive impact of craniosynostosis is just now being investigated by the research community 
(Proctor & Meara, 2019). 

Cleft Lip and Cleft Palate 
A cleft is a congenital abnormal space or gap in the upper lip, alveolus, or palate. A cleft lip or cleft palate can occur 
alone or can be found together as a cleft lip and palate. A cleft lip is a failure of the tissues to come together at the 
frontonasal and maxillary processes. A complete cleft lip has a gap that extends through the nasal floor; an 
incomplete cleft does not. A cleft palate occurs when the palatal shelves that make up the maxillary processes do 
not come together. The way these defects present is determined by when in embryologic life the interference in 
fusion occurs (Vyas et al., 2020) (Figure 25.5). 

FIGURE 25.5 Cleft Lip and Cleft Palate (a) This is an infant with an unrepaired cleft lip. (b) This is an infant with an unrepaired cleft palate. 
(credit a: Centers for Disease Control and Prevention, National Center on Birth Defects and Developmental Disabilities, Public Domain; 
credit b: Centers for Disease Control and Prevention, National Center on Birth Defects and Developmental Disabilities, Public Domain) 

Etiology 
Cleft lip and cleft palate can occur as lone congenital defects or with other congenital defects, specihcally with 
congenital heart disease. Both are associated with more than 300 diagnosable syndromes (Vyas et al., 2020). 

Cleft lip and cleft palate occur in approximately 1 in 600 to 800 live births (1.42 in 1,000), while the less common 
cleft palate alone occurs in around 1 in 2,000 births. These defects are distributed as follows: 15 percent are cleft 
lip alone, 45 percent are cleft lip and palate, and 40 percent are cleft palate alone (Shankar, 2011). 
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Pathophysiology 
It is believed that cleft lip and cleft palate occur as result of a combination of genetic and environmental factors. 
These conditions can lead to difhculty in feeding by bottle or breast, which increases the risk of developmental 
delay and slowed growth. Children with these defects can experience difhculties in speech development, deafness, 
malocclusions, notable facial deformation, and potentially severe psychologic issues (Vyas et al., 2020). 

Diagnostics 
Diagnosis of cleft lip, cleft palate, or cleft lip and palate usually occurs by ultrasound before birth. Early detection 
allows for early education for the parents and early intervention to alleviate any difhculties with feeding. Parents 
who do not have access to prenatal care learn about their child’s cleft only after birth. 

CULTURAL CONTEXT 

Cleft Lip and Palate: The View from Those Practicing Hinduism 
Beliefs and attitudes of people play a major role in how they perceive and respond to any physical deformity. 
Cultural views and opinions based on those cultural beliefs have a role in how the family views their child with the 
physical deformity. Families who practice Hinduism, a dominant religion of India that is characterized by a belief in 
reincarnation, may believe that cleft lip and/or cleft palate are the result of sins from a past life visiting the newborn 
in this life or some other supernatural cause (Weatherly-White et al., 2005). 

Nursing Management 
It is very important to treat clefts at the right time or right age to get the most effective repair with as little 
impairment as possible (Vyas et al., 2020). The long-term management of a cleft lip and cleft palate requires a 
multidisciplinary team: plastic surgery, otolaryngology, orthodontics, speech pathology, pediatrics, nursing, 
audiology, social work, and psychology. Surgical correction and successful reconstruction typically require multiple 
stages or phases of surgery (Vyas et al., 2020). 

Nursing management of an infant with cleft lip and palate begins with assessment of the family as a whole. The 
nurse explores the family’s understanding and acceptance of its new member and asks how feeding is being done. 
The nurse determines by physical assessment during feeding if effective nutritional intake is occurring and 
evaluates growth over time. The goals of caring for this newborn include maintaining hydration and nutrition and 
reducing the parents’ potential anxiety and guilt that may occur related to the newborn’s physical defects. 

Educating the caregiver on how to feed a newborn with cleft palate is a vital role of the nurse. Direct breast-feeding 
can be successful, as the breast tissue itself can hll the gap in the lip and/or palate. When using a nipple to feed a 
newborn with cleft lip and palate, positioning in a unilateral presentation can improve intake. The person feeding the 
infant should aim the nipple at the unaffected side of the palate. An extra-long nipple, such as that used on the 
Haberman feeder (Figure 25.6), Lamb’s nipples, and/or special cleft palate nipples can be used to close the opening 
in the palate. An Asepto syringe with the addition of rubber tubing on the tip, also called a Breck feeder, can be 
successful for feedings (National Health Service [NHS], 2023). 
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FIGURE 25.6 The Haberman Feeder The longer nipple of the Haberman feeder can be helpful when bottle-feeding an infant with a cleft lip 
and palate. The Haberman nipple allows the person doing the feeding to control the flow of formula/breast milk into the infant’s mouth as 
they are learning to feed. This avoids choking if too much liquid is expressed at any one time. (attribution: Copyright Rice University, 
OpenStax, under CC BY NC-SA 4.0 license) 

Fetal Alcohol Spectrum Disorders 

Fetal alcohol spectrum disorders (FASD) are the potential outcome of prenatal alcohol exposure (PAE) combined 
with genetic and environmental factors (Kaminen-Ahola, 2020). Effects of the disorder can range from growth 
dehcits to physical abnormalities, neurocognitive and behavioral dehcits, and an increased vulnerability to mental 
health problems later in life. 

The hve major diagnoses of FASD are based on the particular symptoms displayed: 

• Alcohol-related neurodevelopmental disorder—dehned as a disorder with intellectual disabilities or behavioral 
and/or learning problems caused by maternal alcohol consumption during pregnancy 

• Alcohol-related birth defects—a range of congenital and genetic birth defects caused by maternal alcohol 
consumption during pregnancy 

• Fetal alcohol syndrome—fetal alcohol spectrum disorder at its most severe presentation, including both 
neurodevelopmental disorders and congenital and genetic birth defects caused by maternal alcohol 
consumption during pregnancy 

• Partial fetal alcohol syndrome—some, but not all, the hallmark signs and symptoms of fetal alcohol syndrome 
caused by maternal alcohol consumption during pregnancy; ultimately the criteria for the diagnosis of FAS are 
not met 

• Neurobehavioral disorder associated with prenatal alcohol exposure—behavioral symptoms of a disorder that 
include neurocognitive impairments such as problems with mental health, long- and short-term memory, 
impulse control, communication, and daily living activities; caused by maternal alcohol consumption during 
pregnancy (Mayo Foundation for Medical Education and Research [MFMER], 2018) 

Fetal alcohol syndrome is the most severe of these disorders. This diagnosis includes characteristic facial 
dysmorphisms and central nervous system dehcits. 

Etiology 
Many factors affect the developmental and health status of the infant with FASD: genetic susceptibility, the pregnant 
person’s drinking pattern, the timing of drinking in relationship to what fetal development takes place at that time, 
and the amount of alcohol consumed, along with the pregnant person’s metabolism and tolerance of alcohol during 
the pregnancy. FASD prevalence ranges from 3 percent to 5 percent in Europe and North America to more than 10 

1112 25 • Care of the Newborn at Risk

Access for free at openstax.org



percent in South Africa, although this disorder is underdiagnosed (Kaminen-Ahola, 2020). 

Pathophysiology 
Recent research hndings suggest that PAE may affect the regulation of gene expression. Epigenetic regulation and 
the variation induced in utero from the teratogen alcohol could be the underlying pathophysiology of FASD. Drinking 
alcohol while pregnant allows alcohol to enter the bloodstream and reach the fetus via the placenta. The developing 
fetus experiences higher concentrations of alcohol than the pregnant person because the fetus metabolizes alcohol 
more slowly than an adult. Alcohol can then affect all developing tissues and interfere with oxygen delivery and 
nutritional intake. The more alcohol that is ingested, the greater the risk to the fetus as it develops (MFMER, 
1998–2023). The major signs and symptoms of FAS include the following: 

• Three specihc facial abnormalities: 
◦ smooth philtrum (the area between nose and upper lip) 
◦ thin upper lip 
◦ small palpebral hssures (the horizontal eye openings) 

• Growth dehcit (lower than average height, weight, or both) 
• Central nervous system (CNS) abnormalities (structural, neurologic, functional, or a combination of these) 

(American Academy of Pediatrics [AAP], 2018) 

Diagnostics 
Diagnosing FAS requires a multidisciplinary team including the primary pediatrician, a geneticist, and a 
neuropsychologist. Chromosomal testing can be a piece of diagnostics, but only 9 percent to 14 percent of children 
diagnosed with FASD will have chromosomal deletions or duplications directly causative of the child’s features. 
Currently, research is focused on hnding biomarkers that could be used for simple blood tests to diagnose the 
disorder (Kaminen-Ahola, 2020). 

Nursing Management 
No specihc treatment for FASD exists, but the earlier it is diagnosed, the sooner supportive services can be added to 
the child’s life. The physical and mental dehciencies of FASD will be ongoing, requiring a lifetime of coordinated 
medical care and support. The nurse assists with contacting social services if the birthing institution allows or 
consulting child protective services (CPS) with any newborn diagnosed with FAS. In many states in the United 
States, children born with FASD are automatically immediately eligible for intervention services. 

The goal of treatment is to reduce the effects of the syndrome and prevent as many disabilities as possible. Early 
intervention services—speech therapy, physical therapy, and occupational therapy—can reduce FAS effects and 
prevent some long-term disabilities. Developmental services include consultation with an early interventionist and 
help with basic gross motor and social skills. Later childhood care can include a psychologist along with supportive 
services in school to help with learning and behavioral issues. Every child presenting with FASD has their own 
personalized needs. This individualized care may include optometry for vision care or a cardiologist for 
cardiovascular health, for example, though other children with FASD may not need these specihc medical 
specialists. 

Nursing management includes assessment for overstimulation because infants with FAS can become agitated easily 
and have difhculty self-soothing. Maintaining an environment that is calm and stable by clustering care decreases 
physical stimulation. The family and/or pregnant person will need to be assessed for alcohol and other substance-
use problems. The nurse educates the birth parent that no amount of alcohol during pregnancy is safe for a fetus. If 
the infant has siblings, they also may need to be evaluated for the disorder. The nurse provides education to the 
birth parent along with counseling that includes alcohol cessation programs and support groups. Because FASD is a 
lifelong disorder that affects not only the infant but also the whole family, counseling can beneht parents and the 
family in dealing with their child's physical and behavioral problems. 

Genetic Disorders 

Genetic disorders are an inherited medical condition caused by a change in the DNA. The effects of the DNA 
abnormality can range from encompassing multisystemic disease states to benign disease states that rarely cause 
signihcant life changes. The most signihcant genetic disorders are those that cause life-altering medical conditions 
that affect the patient from birth throughout their life. 
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Trisomy 21 
Down syndrome (DS), or Trisomy 21, is the most commonly occurring chromosomal anomaly. It is primarily caused 
by trisomy of chromosome 21, which results in the multisystem signs and symptoms of the syndrome. Langdon 
Down hrst described the condition in 1866 in a paper presented at a lecture conference (Down, 1887). Many care 
providers had come to the conclusion that there was a genetic basis long before testing, developed in 1959, could 
conhrm that Down syndrome was caused by a chromosomal anomaly (Antonarakis et al., 2020). 

Etiology 
Down syndrome (DS) is the most common genetic disorder of intellectual disability. The prevalence is increasing as 
the global population grows, while more children with DS survive childhood. Trisomy 21 occurs in about 1 in 700 to 
800 births (6.7 in 10,000) or 1 in 779 infants born in the United States (Antonarakis et al., 2020). Elective 
termination or spontaneous abortion of fetuses with DS results in a reduction of the hnal number of live infants born 
with the hnding. 

Pathophysiology 
Molecular pathophysiology research currently suggests that DS is a disorder of gene expression dysregulation. 
However, further research is needed. The biological mechanism that results in each type of phenotypic presentation 
remains unknown. Different types of meiotic and mitotic errors can all lead to aneuploidy and, ultimately, trisomies. 

Advanced maternal age (AMA) at conception is a major risk factor for DS and is a risk factor for all autosomal 
trisomies. However, most newborns with trisomy 21 are born to those who are not AMA, due to the number of live 
births within that age group. Environmental factors are also influential in this disorder, among them tobacco use, 
lack of folic acid supplementation, and oral contraceptive use (Antonarakis et al., 2020). 

Diagnostics 
Laboratory-based prenatal screening for DS is offered as routine antenatal care in developed countries. The serum 
sample for screening measures maternal levels of beta human chorionic gonadotropin and other gestationally age-
dependent levels. First trimester ultrasound is used to measure fetal nuchal translucency. No one specihc fetal 
anatomic hnding is diagnostic of DS; rather, there are so-called soft signs associated with the syndrome. Best 
practice guidelines recommend that if any of these early testing methods is positive, the pregnant person should be 
offered posttest counseling and a diagnostic test: amniocentesis or chorionic villus sampling, followed by a genetic 
analysis (Antonarakis et al., 2020). 

Nursing Management 
Every person with DS has their own strengths and challenges related to their health that will vary throughout their 
life. The level of medical care required from birth can be high or low, depending on the comorbidities. This same 
presentation is paralleled as children with DS age. Some may need multiple layers of social care and support while 
others may live independently. Some health problems have a higher incidence in those with DS: congenital heart 
disease, obstructive sleep apnea, thyroid disease, dementia, epilepsy, gastrointestinal disease, hearing and vision 
problems, intellectual and developmental disabilities, mental illness, immunologic dysfunction, hematologic 
disorders, and musculoskeletal issues (Alexander et al., 2015). The American Academy of Pediatrics (AAP) has 
screening guidelines to address these potential areas of care (Bull et al., 2022), including a recommendation to have 
an evaluation by a cardiologist for a cardiac baseline early in the infant period. 

Trisomy 18 and Trisomy 13 Syndromes 
Trisomy 18, or Edwards syndrome, and Trisomy 13 are genetically and phenotypically distinct diseases. However, 
they have very similar characteristics and survival rates, and they rely on much the same treatment and 
management (Carey et al., 2021). Edwards syndrome is named after Professor John Edwards, who originally 
described the syndrome in a 1960 issue of The Lancet, the same edition where Patau described the syndrome of 
trisomy 13 (Edwards et al., 1960; Patau et al., 1960). 

Incidence 
The incidence of trisomy 18 ranges from 1 in 3,600 to 1 in 8,500 live births (Carey et al., 2021). The incidence of 
trisomy 13 is estimated to range from 1 in 5,000 to 1 in 12,000 total births (Carey et al., 2021). These pregnancies 
many times end in spontaneous miscarriage without diagnosis (Carey et al., 2021). 
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Etiology and Pathophysiology 
Trisomy 18 includes a recognizable constellation of major and minor hndings, most notably increased neonatal and 
infant mortality and signihcant developmental and motor disabilities for children who survive past infancy. Most 
infants with trisomy 18 have a full three copies of chromosome 18 in all their cells. A small percentage, 3 percent to 
6 percent of infants with this disorder, have mosaicism, or partial presentation, of the chromosomal trisomy. The 
addition of an extra chromosome in trisomy 18 was found to be maternal nondisjunction in 95 percent of the studied 
cases. Nondisjunction occurs when chromosomes fail to segregate during meiosis; when this happens, gametes 
with an abnormal number of chromosomes are produced, leading to pregnancy loss or birth defects. As in all 
trisomies, the occurrence of nondisjunctional trisomy 18 increases with advanced maternal age (Carey et al., 2021). 

Trisomy 13 syndrome presents as a pattern of multiple congenital anomalies including a combination of orofacial 
clefts, micro- or anophthalmia, and postaxial polydactyly, which is easily identihed and diagnosed on presentation 
(Carey et al., 2021). Table 25.3 compares trisomy 18 and 13 features. 

Syndrome Features 

Trisomy 
18 

• Small, abnormally shaped head 
• Small jaw and mouth 
• Clenched 5sts with overlapping 5ngers and/or polydactyly 

Trisomy 
13 

• Heart defects 
• Brain or spinal cord abnormalities 
• Very small or poorly developed eyes (microphthalmia), which may include coloboma, an 

area of missing tissue in the eye 
• Polydactyly, cleft lip, and potentially a cleft palate 
• Weak muscle tone, hypotonia 

TABLE 25.3 Comparison of Trisomy 18 and Trisomy 13 Features 

Diagnostics 
Both disorders have a characteristic pattern of prenatal growth dehciency. Trisomy 18 presents with distinctive 
craniofacial features, hand posturing with overriding hngers and small nails, and a short sternum. These can be 
enough for a clinical diagnosis of the disease in utero, but conhrmation of the syndrome requires a standard G-
banded karyotype or, more recently, a cytogenomic single nucleotide polymorphism (SNP) microarray that shows 
the extra copy of chromosome 18 (Carey et al., 2021). 

Trisomy 13 presents with orofacial clefts, micro- or anophthalmia, and postaxial polydactyly. However, any newborn 
with holoprosencephaly and multiple anomalies should be considered for the syndrome. Ear malformations, anterior 
frontal upsweep, and capillary malformations of the forehead are common enough in the syndrome to be helpful in 
determining a clinical diagnosis. Any clinical diagnosis of trisomy 13 needs to be conhrmed with a SNP microarray or 
karyotype that shows three full copies of chromosome 13 or most of the long arm of chromosome 13. Maternal 
nondisjunction is the most common reason for the trisomy, accounting for approximately 90 percent of cases. 
However, mosaicism and translocation can also be the underlying cause for the extra genetic material (Carey et al., 
2021). 

Nursing Management 
Both trisomy 18 and 13 result in anomalies that, without intervention and sometimes even with it, lead to death in 
the hrst months of life. Both are common disease processes present in miscarried zygotes or fetuses. Around 50 
percent of newborns with trisomy 18 or 13 survive for longer than a week after birth, and 6 percent to 12 percent of 
those will live beyond a year (Carey et al., 2021). 

Recently, the health-care community has changed the management paradigm for infants with trisomy 18 and 13. 
When parents choose to proceed with full intervention instead of comfort or palliative care only, pediatric 
otolaryngology and pediatric cardiology become involved in a multidisciplinary approach to care. The most likely 
driving factors in the interventional care of the patient with either trisomy 18 or 13 are respiratory (airway) and 
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cardiac (congenital cardiac disorder) that will be treated early in life (Carey, 2021; Carey et al., 2021). 

Turner Syndrome 
Turner syndrome (TS) is a genetic disorder where phenotypic females have one X chromosome and complete or 
partial absence of the other sex chromosome. The syndrome is associated with typical clinical signs and/or 
symptoms that can include short stature, hypergonadotropic hypogonadism, infertility, middle ear infection, and 
other congenital malformations. In the newborn, the classic assessment hndings are webbed neck, low birth weight, 
and congenital cardiac disease, most likely aortic arch related. The syndrome was hrst described by Henry H. Turner 
in a journal publication in 1938, but the disease pattern was previously described by Giovanni Battista Morgagni in 
1768 and N. A. Shereshevski in 1930 (Gravholt et al., 2022). 

Etiology 
Understanding of the genetics and genomics of TS is currently evolving as new information emerges from active 
research. New studies show “pervasive changes in methylation pattern and RNA expression” (Gravholt et al., 2022). 
New candidate genes for phenotypic expression and genotypic traits have emerged, although more research is 
needed in this area. The estimated prevalence of TS in newborns is approximately 64 per 100,000 (Gravholt et al., 
2022); however, the number in the general population of adult women is signihcantly lower due to missed diagnosis 
and mortality. The average age of diagnosis is 15 years, but with newborn screening and cord blood testing, 
neonatal diagnosis is increasing (Gravholt et al., 2022). 

Pathophysiology 
Infants with TS will have some, though likely not all, features noted at birth. Other general features will emerge 
throughout their lifetime, some found in more cases than others. Table 25.4 lists the features of Turner syndrome. 

Type of Features Features 

At birth • Thick neck tissue 
• Swelling of the neck (cystic hygroma) 
• Small for gestational age 
• Heart conditions 
• Kidney abnormalities 
• Swollen hands from lymphedema 

General • A particularly short, wide neck (webbed neck) 
• A broad chest and widely spaced nipples 
• Arms that turn out slightly at the elbows 
• A low hairline 
• Teeth problems 
• A large number of moles 
• Small, spoon-shaped nails 
• A short fourth 5nger or toe 
• Frequent acute otitis media or ear infections 
• Infertility 
• Short stature 

TABLE 25.4 Turner Syndrome Features (National Health Service, 2023) 

Most instances of TS are not inherited (Gravholt et al., 2022). Monosomy X is a random formation of reproductive 
cells in the parent of the person with TS. An error in cell division can result in reproductive cells with an abnormal 
number of chromosomes, in this case one less. If an atypical reproductive cell is a part of the genetic makeup of a 
zygote, each cell will possess a single X chromosome. The other sex chromosome will be missing, as it was missing 
in the original atypical cell. Mosaic Turner syndrome is also not an inherited condition. It occurs because of a 
random event during cell division in early fetal development. Mosaic TS results in some cells having the usual 
number of chromosomes and some cells having only one sex chromosome. In rare instances, TS can be from a 
partial deletion of the X chromosome, and this can pass from one generation to the next, the only inheritable form of 
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the syndrome (Kikkeri & Nagalli, 2022). 

Diagnostics 
The diagnosis of TS relies on both the clinical phenotype and a standard chromosomal analysis. A peripheral blood 
sample from the delivered cord or from the infant shows a partial or complete loss of the second sex chromosome in 
phenotypic females (Gravholt et al., 2017). It is recommended that all infants diagnosed prenatally have a postnatal 
karyotype to conhrm the diagnosis (Gravholt et al., 2017). The most common karyotype of TS is 45, X (40 percent to 
50 percent). The mosaic karyotype 45, X/46, XX is found in 15 percent to 25 percent of cases (Gravholt et al., 2017; 
Gravholt et al., 2022). 

Nursing Management 
Care of a newborn with TS will require an interdisciplinary team. Fifty percent of children with TS will have 
congenital heart disease, and almost all will have an underlying endocrinologic disease, with decreased growth and 
a high incidence of diabetes (Gravholt et al., 2017). After diagnosis of TS, an infant will need the care of a general 
pediatrician as well as a pediatric endocrinologist who may start therapy as early as 1 year of age to increase linear 
growth. A pediatric cardiologist should be consulted to monitor for aortic changes and to evaluate for prolonged QT 
intervals and the presentation of hypertension. A geneticist may be needed to counsel the family and delineate the 
specihc genotype (Gravholt et al., 2017). 

All newborns with suspected genetic disorders beneht from early diagnosis together with a team or developmental 
home where their care is coordinated by many different professionals and services, such as neonatologists, clinical 
geneticists, social workers, and developmental specialists along with needed therapies. 

LINK TO LEARNING 

The National Institutes of Health provides extensive information on genetic and rare diseases (https://openstax.org/
r/77diseases) at the Genetic and Rare Diseases Information Center. 

Congenital Heart Disease in the Newborn 
Congenital heart disease (CHD) affects 0.6 percent to 1.9 percent of live births every year in the United States (Desai 
et al., 2023). Congenital cardiac defects can be divided into cyanotic lesions, those defects that shunt right to left 
(patients who have oxygen saturations less than 90 percent), and acyanotic lesions, defects that shunt left to right 
(expected oxygen saturations, 90 percent and above). Both cyanotic and acyanotic congenital cardiac defects can 
be divided again into increased pulmonary blood flow, decreased pulmonary blood flow, obstructed blood flow, and 
mixed lesions. Cyanotic heart defects are those that provide less than normal oxygenated blood to systemic 
circulation, resulting in a lowered oxygen saturation at baseline. These defects have an incidence of approximately 
57 in 100,000 births (Sadowski, 2009). Congenital heart disease is one of the most common birth anomalies 
affecting neonates and one of the most survivable because palliative surgical options and medical management 
have improved signihcantly over the past few decades. 

Ductal-dependent lesions depend on a patent ductus arteriosus to provide systemic blood flow. Examples of ductal-
dependent defects are hypoplastic left heart syndrome (HLHS), coarctation of the aorta, interrupted aortic arch, 
critical aortic stenosis (AS), pulmonary stenosis (PS), pulmonary atresia with intact ventricular septum (PAIVS), 
tricuspid atresia (TA), and transposition of the great vessels (TGV). 

Figure 25.7 illustrates congenital heart disease types grouped by category (Sadowski, 2009). 
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FIGURE 25.7 Congenital Heart Defects Congenital heart defects (CHD) occur in one in four live births and are among the most common 
congenital defects. Red blood denotes oxygenated blood, while blue blood shows venous return blood that has become deoxygenated. 
Purple blood shows mixing of both red and blue blood or mixing from the right and left sides of the heart. (attribution: Copyright Rice 
University, OpenStax, under CC BY NC-SA 4.0 license) 

Risk Factors 
Risk factors for CHD can be broken down into six categories. Prematurity increases the incidence to 2 to 3 times that 
of a term newborn. Family history of a hrst-degree relative having a CHD is 3 to 4 times that of the general 
population. Left-sided obstructive lesions have a much higher recurrence risk in families. Genetic syndromes and 
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other extracardiac congenital defects are commonly found in the CHD population. Chromosomal defects were found 
in 7 percent of patients who had CHD. Certain maternal conditions increase the risk of CHD in the fetus: obesity, 
type 1 or 2 diabetes mellitus, hypertension, phenylketonuria (PKU), thyroid disorders (hypothyroidism or 
hyperthyroidism), systemic connective tissue disorders (e.g., rheumatoid arthritis or lupus), and epilepsy (due to the 
anti-seizure medications used for seizure suppression). Maternal exposure to alcohol, smoking, phenytoin, and 
retinoic acid also increases the risk to the fetus. Assisted reproductive technology has also been linked to an 
increased risk of CHD, specihcally septal defects (Altman, 2022). Congenital infections including maternal influenza 
and congenital rubella are also risk factors (Oster et al., 2011). 

The most common congenital cardiac defect is the ventricular septal defect (VSD). One out of every four cardiac 
defects is a VSD or includes a VSD in its defects. A murmur is the most likely hnding at the hrst pediatrician visit 
within the hrst few weeks of life that leads to a diagnosis of VSD. Not all VSDs require surgical repair, and not all 
VSDs present in the same way. Some are multiple holes between the ventricular septal wall, while others are a 
single large opening in the ventricular septal wall (Figure 25.8). Note that the murmur (the sound that is heard 
where turbulent blood flow occurs through the defect) will be louder, the smaller the opening. 

FIGURE 25.8 Ventricular Septal Defects A ventricular septal defect (VSD) is the most common congenital cardiac defect. In this image, it 
presents as multiple holes in the ventricular septal wall. (credit: modihcation of work “Heart right vsd” by Patrick J. Lynch/Wikimedia 
Commons, CC BY 2.5) 

Pathophysiology 
Congenital heart defects (CHD) occur in one in four live births and are among the most common congenital defects 
(see Figure 25.7). The structure and function of the heart and blood vessels are affected to varying degrees. Some 
conditions require very mild management and treatment. Others are life threatening and require staged palliative 
surgeries or a heart transplant (NCBDDD, 2022; Centers for Disease Control and Prevention [CDC], n.d.). 

Diagnostics 
Prenatal screening with fetal ultrasound has increased the prenatal diagnosis of CHD to 50 percent to 60 percent. 
With the addition of initial screening for CHD done in the newborn nursery with a pulse oximetry test, most infants 
with a CHD are diagnosed prior to release from in-hospital care, or discharge. However, some diagnoses, due to their 
PDA dependence and timing of screening, are not found prior to discharge (Altman, 2022). Increased pulmonary 
blood flow leads to the signs and symptoms of tachypnea, retractions, nasal flaring, and tachycardia, with the 
ultimate concerns for respiratory distress or failure. 

Nursing Management 
The type of defect determines what constitutes appropriate management. Most CHDs require palliative surgery. 
Surgical repair does not occur because the heart itself is never repaired but can only be palliated for the best 
outcome. For example, the size or placement of a VSD can allow for monitoring to see if the hole closes over time 
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rather than surgically closing the hole during the neonatal period. Some critical congenital heart defects require 
multiple staged surgeries throughout the patient’s hrst years of life. Postoperative care is managed in an intensive 
care unit, either a neonatal intensive care unit or a cardiothoracic intensive care unit. 

Congenital Defects of the Gastrointestinal and Genitourinary Systems 
An esophageal atresia (EA), also called a tracheoesophageal Pstula (TEF), is a fetal development anomaly in 
which the esophagus connects to the trachea (Figure 25.9). It is relatively common, occurring in 1 in 3,000 births. 
EA can be found as a solitary defect or can be associated with other midline defects such as congenital cardiac 
defects. It is also found in syndromes, most notably VACTERL syndrome, each letter of the anachronym standing for 
vertebral defects, anal atresia, cardiac defects, tracheoesophageal hstula, renal anomalies. and limb abnormalities 
(Oermann, 2022; Slater & Rothenberg, 2016). 

FIGURE 25.9 Esophageal Fistula in an Infant An esophageal hstula is depicted in the image where the esophagus connects to the trachea 
rather than to the stomach. There are multiple types of esophageal hstula conhgurations that all ultimately lead to a risk of aspiration from 
the esophagus communicating with the airway. (attribution: Copyright Rice University, OpenStax, under CC BY NC-SA 4.0 license) 

Etiology 
A TEF or an EA is caused by an error in fetal development of the lateral septation in the foregut that becomes the 
esophagus and trachea. The hstula tract that connects the esophagus and the trachea is thought to form a branch of 
the embryonic lung that does not continue to develop because of defective epithelial-mesenchymal interactions 
(Oermann, 2022). 

Pathophysiology 
The connection between the trachea and esophagus can lead to an excessive amount of air in the stomach, 
depending on where the connection arises and where the hstula occurs between the two organs, esophagus and 
trachea. The infant is unable to feed without aspirating oral liquids crossing from the esophagus to the trachea and 
subsequently into the lungs. 

Diagnostics 
The most common signs and symptoms of this disorder are the three C’s—coughing, choking, and 
cyanosis—particularly exhibited during feeding. Esophageal atresia, in which the esophagus ends before reaching 
the stomach, can be diagnosed by attempting to pass an oral or nasal catheter into the stomach and not being able 
to reach the gut. With the catheter in, chest and abdominal x-ray images conhrm the shortened esophagus. A distal 
TEF is diagnostically conhrmed with both an anterior-posterior and lateral chest x-ray showing a fully gas-hlled 
stomach and intestines. A proximal TEF can be diagnostically conhrmed with a fluoroscopic study using a small 
amount of water-soluble contrast. Barium should not be used because of the risk for aspiration and subsequent 
pneumonitis (Oermann, 2022). For more difhcult TEF positioning, diagnosis includes an upper gastrointestinal 
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series with water-soluble contrast. If the diagnosis is still unclear, a CT scan with airway reconstruction can clarify 
the anatomy of the airway (Oermann, 2022). 

Nursing Management 
Surgery to disconnect the trachea and esophagus or to connect the atretic esophagus to the stomach is the 
treatment. Preoperatively, the neonate would be NPO with no oral or gastric feeds or medications. Their nutrition 
would be provided by intravenous methods with partial or total parenteral nutrition (PPN or TPN). Postoperative 
management includes ventilatory weaning and extubation as soon as possible. An esophagram is obtained on 
approximately postoperative day 5 to evaluate for a leak. If there is no leak after surgical intervention, feeds can be 
started. Antireflux medication is usually recommended postoperatively (Slater & Rothenberg, 2016). 

Gastroschisis and Omphalocele 
Gastroschisis and omphalocele are the two most common congenital abdominal wall defects. Both have an 
incidence of around 1 in 4,000 live births, though omphalocele is found 1 in 1,100 during second trimester 
ultrasound scans. The frequency of fetal demise for omphalocele is almost 3 in 4. The incidence of gastroschisis has 
been increasing over the past few decades without any known cause, though socioeconomic status and 
environmental factors have been linked to the rise (Bence & Wenger, 2021). 

Etiology 
One common abdominal wall defect is gastroschisis, which is found to the right side of the umbilicus where the 
protective covering over the herniated abdominal contents is missing. The fetal development defect is not fully 
understood, but it may be from disruption of movement of the lateral ventral body folds early in embryonal 
development (Bence & Wenger, 2021). 

The other common abdominal wall defect is omphalocele, which occurs at the abdominal midline and is thought to 
be due to a folding defect that happens as the bowel returns to the abdominal cavity during expected development. 
The defect involves the umbilical ring and is encased by a three-layer sac—peritoneum, Wharton’s jelly, and amnion 
(Figure 25.10). 

FIGURE 25.10 Gastroschisis and Omphalocele (a) An omphalocele occurs when the abdominal contents are outside the abdomen but 
within a peritoneal sac. (b) Gastroschisis occurs when the abdominal contents slip outside the abdomen without a sac. (credit: Centers for 
Disease Control and Prevention, National Center on Birth Defects and Developmental Disabilities, Public Domain) 

Diagnostics 
Over 90 percent of fetuses with gastroschisis are diagnosed in utero by ultrasound showing free-floating intestines. 
Most are found in the second trimester, as the full rotation and completion of gut development does not occur until 
the end of the hrst trimester (Bence & Wenger, 2021). 

Omphalocele defects can range widely in size and severity and are more often found with concurrent congenital 
anomalies or comorbidities—chromosomal, cardiac, genitourinary, musculoskeletal, gastrointestinal, and/or 
neurologic (Bence & Wenger, 2021). Similarly, omphalocele defects are also found on ultrasound, though diagnosis 
occurs at the end of the hrst trimester, around half the time with the ultrasound hnding herniated abdominal 
contents midline (Slater & Pimpalwar, 2020). 

Nursing Management 
Current practice is mixed for gastroschisis, with some providers initiating early delivery (prior to 37 weeks’ 
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gestational age) and others waiting until the fetus is full term for delivery. Delivery vaginally or via cesarean section 
has not been found to have a signihcant effect on the newborn. Practice for omphalocele is less mixed. Because of 
the higher risk for sac rupture during vaginal delivery, term delivery via cesarean section is more common (Bence & 
Wenger, 2021). Preparing the birthing parent for frequent testing, nonstress test (NST), biophysical prohle (BPP), 
and sonographic amniotic fluid index weekly to monitor for fetal distress or demise is a part of the nursing role, 
along with preparation for either an induced or a cesarean delivery. 

In the past couple of decades, novel approaches to the treatment of gastroschisis before surgery as a newborn have 
been added to the potential treatment list. One is amnioexchange, where the amniotic fluid is removed and normal 
saline is used to replace it because amniotic fluid is inflammatory to the bowels that are exposed in utero. Another 
potential prenatal treatment could be a fetoscopic intervention, where the intestines are covered in utero or they are 
placed into the abdominal space and the defect is surgically closed (Bence & Wenger, 2021). 

Small omphalocele defects are surgically closed in the newborn with one surgery. Staged surgeries may be required 
if the amount of the bowel content within the sac is large (Bence & Wenger, 2021). MRI while in utero may be helpful 
in determining the size of the defect and what to expect for the newborn surgically after birth. 

The neonate with gastroschisis or omphalocele is cared for in a NICU both before and after surgery. Frequent 
monitoring of intake and output, temperature, and signs and symptoms of infection is required. Educating the family 
about prenatal treatment options and the likely need for surgery to close the defect after birth is the nursing role. 

Clubfoot 
One common congenital limb deformity is congenital talipes equinovarus (CTEV), or clubfoot. It has a range of 
presentations with different degrees of involvement and severity (Canavese & Dimeglio, 2021). 

Etiology 
Approximately 1 to 3 in 1,000 live white infant births are affected with clubfoot. Prevalence is variable between 
ethnic groups, with people of Polynesian ancestry having the highest prevalence at 7 in 1,000 live births. Males are 
affected twice as often as females (Magriples, 2021). A genetic origin has been determined by clinical studies over 
the past century, but the gene responsible has not yet been identihed (Ippolito & Gorgolini, 2021). 

Pathophysiology 
Clubfoot is an isolated idiopathic congenital disorder in which 80 percent of cases are not associated with any 
chromosomal or genetic anomalies or underlying disease process. Clubfoot is an intrinsic outcome of some 
neurologic, muscular, skeletal, or connective tissue diseases and is found to be included in over 50 identihable 
syndromes, spina bihda being the most common (Magriples, 2021). External environmental factors affecting the 
fetus can also cause clubfoot. Instances of growth impedance in multiple gestation, malpresentation, uterine cavity 
abnormalities like hbroids or amniotic bands, breech position, or oligohydramnios can all cause clubfoot (Magriples, 
2021). 

Risk factors for clubfoot include family history of relatives with the congenital defect, extrinsic conditions that 
restrict fetal foot growth and movement, a fetal neuromuscular disorder, maternal or paternal tobacco use, maternal 
obesity, early amniocentesis (done before 15 weeks’ gestation), maternal use of selective serotonin reuptake 
inhibitors (SSRIs), and male sex (Chen et al., 2018). 

Nursing Management 
Nursing management for the newborn with clubfoot includes direct assessment of the lower limbs, their range of 
motion, and presentation. The nurse’s role is primarily to give information to the birth parent or family of the 
newborn, educating them on the future plan of care and the ultimate goals of mobility, and alleviating any underlying 
concerns or fears they may have about clubfoot. 

The gold standard treatment for clubfoot is the Ponseti method, serial manipulation of the foot and ankle with 
casting and percutaneous Achilles tenotomy followed by long-term use of a foot abduction brace (Figure 25.11) 
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FIGURE 25.11 Treatment of Congenital Talipes Equinovarus in Infants (a) The newborn foot is only 30 percent ossihed and has much 
more mobility than a child's foot. (b) Serial casting is the gold standard treatment for clubfoot in infants. (credit a: James W. Hanson; credit 
b: attribution: Copyright Rice University, OpenStax, under CC BY NC-SA 4.0 license) 

While the limb or limbs are cast, the nurse assesses for adequate perfusion distal to the cast and identihes any skin 
breakdown or area that is at risk for skin breakdown. As casting occurs, the calf muscles may become atrophied, or 
smaller than expected, resulting in pain or soreness with activity. Nonpharmacologic interventions such as heat or 
cold packs and massage can be provided and encouraged at home. 

If treatment for clubfoot is not provided, lifelong disability, deformity, and pain result. Surgical treatment may be 
required. There are a variety of surgical procedures (Gelfer et al., 2022; Magriples, 2021). 

Infants of Pregnant People with Diabetes 
Neonates born to a person with diabetes—gestational, type 1, or type 2—are more likely to have adverse outcomes. 
High blood glucose at time of conception can even affect the outcome of the pregnancy, with a greater risk of 
stillbirth, preterm birth, and congenital birth defects (CDC, 2018). Congenital anomalies are 3 times more likely in 
infants of people with diabetes than in infants who do not experience the uterine environment of diabetes. Central 
nervous system defects such as anencephaly and spina bihda occur 16 times more often, and cardiac anomalies 
occur in 30 percent of infants born to people with diabetes (Carlo & Ambalavanan, 2016). In addition, newborns 
born to pregnant persons with diabetes are at risk for birth injury due to increased neonatal size (CDC, 2018). 

Signs and Symptoms 
The infant born to a person with diabetes will be at risk for hypoglycemia after birth. Classic presentations of an 
infant born to a diabetic birthing person include macrosomia, or a size larger than expected for gestational age in a 
neonate, and being heavily coated with vernix. The hypoglycemic infant can be asymptomatic, though tremors or 
jitteriness is the most common sign and symptom, if one is seen. The infant can also have a large placenta to go 
along with their large size. Infants born to people with advanced diabetes may be the opposite: small for gestational 
age or having intrauterine growth restriction (IUGR). All infants with a maternal history of DM will have an increased 
occurrence of hypocalcemia, hyperbilirubinemia, hypomagnesemia, and respiratory distress syndrome (Shah et al., 
2022) in the neonatal period. 

Nursing Management 
Managing these infants requires close monitoring of serum glucose levels and frequent assessment to evaluate for 
respiratory distress and hypothermia. If the infant is stable, feeding by mouth within the hrst hour of life is the best 
nutritional plan (Shah et al., 2022). The newborn may respond robustly to dextrose-containing fluids because of 
their sensitivity to insulin release. Due to the increased size of some of these infants, delivery injuries can be 
common. Early identihcation leads to early treatment and best outcomes. 

Drug-Exposed Infant 
Infants born to persons who have used drugs during pregnancy will have a variety of symptoms related to the agent 
or agents they are withdrawing from. This substance use can result in neonatal abstinence syndrome (NAS), which 
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occurs when the newborn has been exposed to drugs, legal or illegal, that are no longer available, resulting in 
withdrawal. These signs can potentially include tremors, irritability, disorganized feeding, and an inability to be 
consoled. Newborns will usually begin exhibiting withdrawal symptoms within 24 to 36 hours after birth, but the 
onset of symptoms may be delayed up to 7 days. Newborns exposed to alcohol while in utero exhibit withdrawal 
symptoms at only 3 to 12 hours after birth (Schaff et al., 2019). 

Signs and Symptoms 
Newborns in withdrawal have been connected to their birthing parent’s bloodstream. Whatever substances the 
birthing parent ingests, the fetus is exposed to. When the fetus is delivered, their supply has been abruptly stopped. 
The most common symptoms seen in newborns withdrawing from any kind of addictive substances—opioids, 
narcotics, benzodiazepines, nicotine, or alcohol—are excessive high-pitched crying, hyperactive Moro reflexes, mild 
to moderate tremors in one or both hands or feet, increased muscle tone, myoclonic jerks (twitching/jerking) of their 
limbs or face, hyperthermia, frequent yawning, sneezing, and respiratory distress. Additionally, the nurse will notice 
that the infant has gastrointestinal symptoms. These include disorganized feeding that appears as excessive 
sucking, uncoordinated sucking leading to frustration, projectile vomiting, and loose and watery stool (Chin Foo et 
al., 2021). Table 25.5 lists the neurologic signs of drug withdrawal in the newborn. 

Maternal or Medical 
Substance 

Neurologic Symptoms in Newborn 

Nicotine Increased Moro re6ex, excessive high-pitched cry, tremors, sleep problems, 
hypertonia, seizures, fever, inconsolability 

Alcohol High-pitched cry, sleep problems, decreased suck re6ex, poor coordination with 
feeding, hyperre6exia, inconsolability 

Marijuana Jitteriness and irritability (Hale & Phillips, 2022) 

Opioids (maternal 
exposure or medical 
treatment) 

Tremors, hyperre6exia, hypertonia, inconsolability, high-pitched cry, poor 
coordination with feeds, respiratory distress, sleep problems, diarrhea, sneezing, 
jaundice, seizures, death 

Cocaine Tremors, hyperre6exia, hypertonia, inconsolability, high-pitched cry, poor 
coordination with feeds, respiratory distress, sleep problems, diarrhea, sneezing, 
jaundice, seizures, death 

Benzodiazepines Tremors, hyperre6exia, hypertonia, inconsolability, high-pitched cry, poor 
coordination with feeds, respiratory distress, sleep problems, diarrhea, sneezing, 
jaundice, seizures, death 

TABLE 25.5 Neurologic Signs Seen in Drug-Positive Newborns 

Diagnostics 
If the newborn is exhibiting any withdrawal symptoms, the nurse can use the Finnegan Neonatal Abstinence Scoring 
Tool (FNAST) (Bagley et al., 2014) to determine how to manage care. Serial scores are used to measure the infant’s 
progress. 

LINK TO LEARNING 

The Finnegan Neonatal Abstinence Scoring Tool (FNAST) (https://openstax.org/r/77hnneganTool) is one way to 
evaluate and monitor neonates who are experiencing substance withdrawal. 

Management 
Different facilities will have slightly different protocols for managing infants with NAS. The Finnegan Management 
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Algorithm is one example. The use of FNAST scoring helps the nurse monitor the newborn’s need for more intense 
intervention, such as being transferred to the NICU. Specialists in the NICU can then manage the newborn’s 
medication to help with withdrawal symptoms and prevent the newborn from becoming overwhelmed. The 
treatment can include benzodiazepines, alpha adrenergics, or weaning off the opioid over time. Newborns who 
experience withdrawal symptoms are at risk for seizures, respiratory failure, and failure to thrive. 

LINK TO LEARNING 

This site shows one example of a protocol for managing infants with NAS (https://openstax.org/r/77infantsNAS) 
using the Finnegan Management Algorithm. 

25.3 Newborn Resuscitation 
LEARNING OBJECTIVES 
By the end of this section, you will be able to: 

• Discuss the indications for oxygen and assisted ventilation in a newborn 
• Identify the importance of temperature monitoring and maintenance 
• Describe how to safely administer surfactant to a newborn 

The goal of neonatal care at birth is to support the transition from the womb to extrauterine life. “The most 
important priority for newborn survival is the establishment of adequate lung inflation and ventilation after birth” 
(American Heart Association [AHA], 2020). Newborns who cannot breathe on their own need timely interventions 
from the administration of oxygen to full resuscitation. 

Temperature 

A newborn’s temperature is monitored frequently after birth to maintain a temperature between 36.5° C and 37.5° 
C (97.7° F and 99.5° F) through admission and stabilization (Department of Reproductive Health and Research 
[RHR], World Health Organization [WHO], 1997). A measured axillary temperature below 36.5° C is considered 
hypothermia and is associated with increased neonatal mortality and morbidity (AHA, 2020; Laptook et al., 2018) 
and can easily be prevented with the use of warmers, drying the newborn, swaddling, or skin-to-skin contact if 
further resuscitation is not needed. A hypothermic newborn is at risk of hypoglycemia, respiratory distress, 
metabolic acidosis, and jaundice (Weiner, 2021). 

Oxygen and Ventilation Therapy 

Most newborns will spontaneously breathe within 30 to 60 seconds after birth. Simple drying and tactile stimulation 
may encourage ventilation, or effective breaths that result in chest rise with air entry to the lungs (AHA, 2020) (see 
Figure 22.4). If the newborn does not start breathing within that hrst minute, bradycardia, a heart rate under 100 
beats per minute in a neonate, will be ongoing. The nurse should clear the airway, mouth, and nose, if needed. 
Providing positive pressure ventilation (PPV), with breaths at a rate of 40 to 60 per minute, is the treatment to 
both improve heart rate and facilitate ventilation for the newborn. As appropriate ventilation occurs, the heart rate 
will increase. This increasing heart rate is the hrst reassuring sign during resuscitation measures. A three-lead 
cardiac monitor or electrocardiogram is the recommended tool for assessment rather than direct auscultation or 
readings from pulse oximetry (AHA, 2020; Balest, 2022). For neonates, respiratory failure occurs hrst, followed by 
cardiac arrest, while in adults this is reversed. This physiologic response of the newborn requires that resuscitation 
prioritize PPV (Ersdal et al., 2012; Pallapothu, et al., 2023). “Delays in initiating ventilatory support in newly born 
infants increase the risk of death” (AHA, 2020). 

Continued increased respiratory effort, tachycardia or bradycardia, and central cyanosis all indicate a need for 
supplemental oxygen. An oxygen saturation under 92 percent or an arterial oxygen pressure (PaO2) under 60 
substantiates the necessity of oxygen administration (Vento & Saugstad, 2019). Supplemental oxygen is 
administered via nasal cannula with humidihed and warmed air to prevent drying of the nares and cold stress to the 
neonate (Figure 25.12). 
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FIGURE 25.12 Oxygen-Delivering Devices (a) The CPAP and (b) ventilator provide both ventilation and oxygen to the patient. (credit a: 
modihcation of “Premature in CPAP” by Glow~commonswiki/Wikimedia Commons, Public Domain; credit b: modihcation of “A Respiratory 
Therapist treating a newborn child Pulaski County Technical College Respiratory Therapist Program” by Staff Sgt. Matthew Rosine/
Wikimedia Commons, Public Domain) 

Supportive ventilation for the newborn may continue beyond the delivery and move from PPV to noninvasive nasal 
continuous positive airway pressure (CPAP). If the newborn is unable to protect or maintain their own airway, 
intubation and a ventilator are required to both ventilate and oxygenate. Ventilation is the physical delivery of breath 
to the lungs, while oxygenation is the exchange of gases at the cellular level. Continuous pulse oximetry and 
frequent monitoring of the patient are required when using respiratory supportive devices. Too much oxygen can be 
dangerous to the neonate. Careful titration of oxygen and monitoring of saturation reduce the risk of complications 
of oxygen therapy such as retinopathy of prematurity (ROP) and bronchopulmonary dysplasia (BPD) (Bancalari & 
Schade, 2022; Sahni & Mowes, 2022). 

Mechanical ventilation, the use of a ventilator, is necessary any time hypoxemia or hypercapnia cannot be corrected 
with other interventions. Mechanical ventilation may be necessary for infants who have apnea with bradycardia, 
ineffective respiratory effort, shock, asphyxia, infection, meconium aspiration syndrome, or respiratory distress 
syndrome (RDS). High-frequency ventilation (HFV) provided with jet ventilators, oscillators, or high-frequency flow 
interrupters, gives very frequent small breaths at low pressures to the neonate compared to traditional mechanical 
ventilators. HFV decreases the risk of barotrauma to the infant lungs and the risk of BPD (Ethawi et al., 2016). 

UNFOLDING CASE STUDY 

Newborn Care: Part 3 
See Newborn Care: Part 2 for a review of the patient data. 
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Flow Chart Newborn assessment data at 30 minutes of age 
Temp: 97.8º F (ax) 
Heart rate: 160 bpm 
Respiration rate: 66 breaths/min 
Pulse oximetry: 92% 
Color: pink with acrocyanosis 
Respirations: shallow, irregular 
Nasal 6aring 
Marcus has not been interested in nursing. 
Capillary glucose: 42 

Data obtained after transfer to transitional nursery 
Temp: 97.4º F (ax) 
Heart rate: 172 bpm 
Respiration rate: 72 breaths/min 
Breath sounds: crackles 
Color: pink with acrocyanosis 
Nasal 6aring: present 
Retractions: present 

Data obtained 60 minutes after nursing actions 
Temp: 97.6º F (ax) 
Heart rate: 156 bpm 
Respiration rate: 60 breaths/min 
Breath sounds: crackles 
Color: pink with acrocyanosis 
Nasal 6aring: absent 
Retractions: absent 

Provider’s Orders Transfer to transitional (intermediate care) nursery 
VS every 30 minutes 
Observe respiratory status closely 
Place under radiant warmer 
Continuous pulse oximetry 
Continuous oxygen per oxygen hood 
NPO 
Monitor intake and output until discharge 
Chest x-ray 

1 . Marcus is transferred to the transitional (intermediate care) nursery. Place the nurse’s next actions in 
order of priority. 

1. continuous oxygen per oxygen hood 
2. place infant under radiant warmer 
3. NPO 
4. continuous pulse oximetry 
5. respiratory assessment 
6. chest x-ray 

a. 3, 2, 1, 5, 4, 6 
b. 2, 1, 5, 4, 3, 6 
c. 5, 3, 2, 1, 4, 6 
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Escalated Therapies 
Nitric oxide (NO) is a strong direct pulmonary dilator when delivered as a gas via inhalation. It is used to decrease 
pulmonary hypertension, pulmonary vasoconstriction, acidosis, and hypoxemia and also to treat meconium 
aspiration syndrome, congenital diaphragmatic hernia, persistent pulmonary hypertension, and sepsis (Barrington 
et al., 2017; Vento & Saugstad, 2019). 

Another extreme, complex, and expensive life-support method, called extracorporeal membrane oxygenation 
(ECMO), involves a modihed form of heart-lung bypass. ECMO allows for treatment of any disease or trauma that 
has resulted in intractable hypoxemia due to severe cardiac and/or respiratory failure (Figure 25.13). ECMO 
essentially provides oxygen to the lungs and body while the lungs are treated for any underlying disease process or 
insult. ECMO does require anticoagulation that can escalate the risk of intraventricular hemorrhage and is 
contraindicated in very small or preterm infants under 34 weeks’ gestation (Amodeo et al., 2021). 

d. 1, 5, 3, 2, 6, 4 

2 . The nurse obtains data on Marcus one hour after implementing the orders for the HCP. Indicate if the data 
demonstrates Marcus has improved, is unchanged, or is worsening when compared to the data obtained 
when Marcus was hrst transferred to the transitional (intermediate care) nursery. 

Patient 
Data 

Data Obtained after Transfer 
to Transitional Nursing 

Patient Data 60 Minutes 
after Nursing Actions 

Improved, 
Unchanged, 
Worsening 

Temperature 97.4 (ax) 97.6 (ax) 
a. improved 
b. unchanged 
c. worsening 

Heart rate 172 156 
a. improved 
b. unchanged 
c. worsening 

Respiration 
rate 

72 60 
a. improved 
b. unchanged 
c. worsening 

Breath 
sounds 

Crackles Crackles 
a. improved 
b. unchanged 
c. worsening 

Color Pink with acrocyanosis Pink with acrocyanosis 
a. improved 
b. unchanged 
c. worsening 

Nasal 
6aring 

Present Absent 
a. improved 
b. unchanged 
c. worsening 

Retractions Present Absent 
a. improved 
b. unchanged 
c. worsening 
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FIGURE 25.13 Extracorporeal Membrane Oxygenation (ECMO) ECMO is a life-support method involving a modihed form of heart-lung 
bypass. (credit: “ECMO still saving lives of infants, children at San Antonio Military Medical Center 120211-F-UR000-865” by Elaine 
Sanchez/Wikimedia Commons, Public Domain) 

LINK TO LEARNING 

The Cincinnati Children’s Hospital Medical Center provides updates on neonatal resuscitation and describes the 
function of ECMO (https://openstax.org/r/77resuscitation) for neonates. 

Neonatal Resuscitation 

A quick visual assessment allows the nurse to identify newborns who need resuscitation at birth or soon after. 
Newborns who are breathing and/or crying are best cared for skin-to-skin with their parent. These infants do not 
need routine tactile stimulation or suctioning, even if the amniotic fluid was notable for meconium. Suctioning the 
airway should be done only as necessary because doing it routinely can cause bradycardia (Wyckoff et al., 2020). 
This is an evidence-based approach. Previously, newborns were intubated and suctioned for meconium. Studies 
within the published literature identihed that the risks did not outweigh the benehts, and this practice was changed. 
Is the newborn breathing and crying? Do they have good muscle tone? If not, the newborn needs assistance. The 
nurse clears the airway with suction, keeps the infant warm, dries them, and attempts to reposition the airway so 
that the infant can breathe on their own. If breathing is not spontaneous, the next step is to start external 
ventilation. If that is unsuccessful, the nurse calls for assistance and begins resuscitation (American Heart 
Association [AHA], 2020). 

LINK TO LEARNING 

The American Heart Association (AHA) has a “Top 10” list of priorities for health-care professionals during 
resuscitation (https://openstax.org/r/77AHATop10) of neonates. Guidelines from the AHA are evidence based and 
peer reviewed and are updated regularly to give the most accurate resuscitation information. 

Risk factors associated with neonates requiring resuscitation include 

• no, or limited, prenatal care; 
• gestational age < 36 weeks or ≥ 41 weeks; 
• multiple gestation; 
• forceps- or vacuum-assisted delivery; 
• emergency cesarean delivery; 
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• meconium-stained amniotic fluid; 
• shoulder dystocia, breech, or other abnormal presentation; 
• abnormal heart rate in the fetus; 
• infection in the infant or birthing person (Balest, 2022); and 
• maternal drug consumption, chronic or acute use. 

Surfactant Administration 

A surfactant is any agent that decreases surface tension between two surfaces, thereby improving the exchange of 
oxygen and carbon dioxide. Pulmonary surfactant decreases the surface tension between the gaseous-aqueous 
interface in the lungs. Pulmonary surfactant is a surface-active phospholipid secreted by the alveolar epithelium and 
produced by the alveolar type-II (AT-II) cells of the lungs (Moraes et al., 2022). 

Sterile surfactant is collected from animals and administered to newborns at risk of not having, or not having enough 
of, their own surfactant. Sterile surfactant is delivered via an endotracheal tube. Lung-surfactant development starts 
at 24 weeks’ gestation, but not until at least 32 weeks does the fetus make adequate amounts of it (Sarfaroj, 2021). 

Surfactant can be used with oxygen and/or ventilation. Several doses are given in series via the endotracheal tube. 
After administration, the infant is monitored for side effects, the most severe being patent ductus arteriosus and 
pulmonary hemorrhage. 

PHARMACOLOGY CONNECTIONS 

Surfactant 
Many clinical trials over the past decades have shown that surfactant replacement therapy is a safe and an effective 
treatment that signihcantly decreases the occurrence of air leaks and pulmonary interstitial emphysema along with 
ventilatory requirements. 

Generic Name: beractant 

Trade Name: Survanta 

Action: provides exogenous surfactant to promote lung maturity 

• Route/Dosage: airway, 4 mL/kg, variable frequency 
◦ Premature neonates: Endotracheal: 4 mL/kg (100 mg phospholipids/kg) as soon as possible after birth, 

preferably within 15 minutes; as many as four doses may be administered during the hrst 48 hours of life, 
no more frequently than every 6 hours; usually requires no more frequent dosing than every 12 hours 
unless surfactant is being inactivated by an infectious process (Sanchez Luna, et al., 2022). 

• Administration: through an endotracheal tube using a 5 French end-hole catheter: The infant should be 
stable before proceeding with administration. Insert a 5 French end-hole catheter into the infant's 
endotracheal tube. Administer the dose in four 1 mL/kg aliquots. Each quarter-dose is instilled over 2 to 3 
seconds followed by at least 30 seconds of manual ventilation or until stable; each quarter-dose is 
administered with the infant in a different position; slightly downward inclination with head turned to the right, 
then repeat with head turned to the left; then slightly upward inclination with head turned to the right; then 
repeat with head turned to the left. Following administration of one full dose, withhold suctioning for 1 hour 
unless signs of signihcant airway obstruction occur. 

• Indications: lung immaturity; reduce the severity of RDS in premature infants 
• Adverse Reactions/Side Effects: oxygen desaturation, transient bradycardia, alterations in blood pressure 
• Nursing Implications: Frequent monitoring of the patient. Diuresis may occur with improvement. Newborn 

may be weaned off ventilation and oxygenation support as oxygenation improves (Vallerand & Sanoski, 2019; 
Vento & Saugstad, 2019). 

• Parent/Family Education: Provide information about the underlying reason for administration. The newborn 
does not have their own supply and are being given an outside source of surfactant. 
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25.4 Preterm Newborn 
LEARNING OBJECTIVES 
By the end of this section, you will be able to: 

• Dehne preterm, extremely preterm, and late preterm, their incidence and the maternal risk factors that 
increase the likelihood of premature delivery 

• Identify common conditions in the preterm infant 
• Identify necessary nursing interventions and apply them to the care of the preterm infant 

A newborn born before the start of the 37th week of gestation is preterm and is at risk for signihcant morbidity. As 
medical care has advanced, the survival of preterm infants has increased, and the age at which preterm infants can 
survive birth has decreased. 

Preterm Birth and Maternal Risk Factors 

Not all infants born prematurely face equal risks. The subcategories of prematurity are 

• late preterm, born between 34 and 36 completed weeks of pregnancy; 
• moderately preterm, born between 32 and 34 weeks of pregnancy; 
• very preterm, born at less than 32 weeks of pregnancy; and 
• extremely preterm, born at or before 28 weeks of pregnancy (Mayo Foundation for Medical Education and 

Research [MFMER], 2021). 

All premature infants (sometimes called preemies) are at risk for respiratory difhculties called respiratory distress 
syndrome (RDS) due to immature lungs. In addition, thermoregulation in the newborn relies on brown fat and 
glycogen availability in the liver, and these are not fully developed until the end of the third trimester. All major 
health problems in the preterm infant relate to immature body systems. 

The birthing parent can have risk factors, modihable and nonmodihable, that increase the chances of premature 
delivery. These factors are summarized in (Table 25.6). 

Types of Risk 
Factors 

Risk Factors 

Demographic risk 
factors 

• Ethnicity, especially non-Hispanic Black infants, Alaskan native and American 
Indian infants 

• Under 18 or over 35 years of age 

Social risk factors • Late or no prenatal care 
• Tobacco use 
• Alcohol use 
• Illegal drug use 
• Domestic violence, including physical, sexual, or emotional abuse 
• Lack of social support 
• Stress 
• Long working hours with long periods of standing 
• Poor nutritional intake 
• Exposure to pollution in the environment 

TABLE 25.6 Maternal Risk Factors for Premature Delivery (CDC, 2018) 
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Types of Risk 
Factors 

Risk Factors 

Maternal medical 
risk factors 

• Being of a lower weight or of a higher weight 
• Diabetes, type 1, type 2, or gestational 
• History of blood clotting problems 
• High blood pressure 
• Uterine abnormalities, e.g., separate uterus 
• Abnormal anatomy of the reproductive organs, e.g., prematurely shortened 

cervix 
• Urinary tract infections 
• Sexually transmitted infections, e.g., chlamydia, gonorrhea, syphilis 
• Certain vaginal infections, e.g., bacterial vaginosis and trichomoniasis 

Maternal obstetric 
risk factors 

• Pregnancy resulting from in vitro fertilization or the use of assisted reproductive 
technology 

• Short interval between pregnancies (less than 6 months between a birth and 
the beginning of the next pregnancy) 

• Pregnant with twins, triplets, or more (multiple gestations) 
• Bleeding from the vagina 
• Placenta previa 
• History of rupture of the uterus, more likely with prior cesarean delivery or 

removal of a uterine 5broid 

TABLE 25.6 Maternal Risk Factors for Premature Delivery (CDC, 2018) 

Prematurity and Its Risks to the Infant 

Characteristics of prematurity relate directly to the gestational age of the infant and their health, and nutritional 
status in the womb. Some broadly noted characteristics include 

• large head with a disproportionately small body; 
• less full or rounded face than a full-term newborn's features due to decreased fat stores; 
• lanugo (Figure 25.14); 
• inability to thermoregulate due to decreased fat stores, resulting in a low body temperature especially 

immediately after birth in the delivery room; 
• difhcult self-management of respirations, resulting in increased work of breathing or respiratory distress; and 
• absent reflexes for sucking and swallowing, directly affecting feeding (MFMER, 2021). 

FIGURE 25.14 Lanugo on a Preterm Infant Unborn infants develop lanugo between 16- and 20-weeks’ gestation. These hne hairs cover 
their entire body except for places without hair follicles. (credit: modihcation of work “Laguno” by Raumka/Wikimedia Commons, CC0) 

In 2022, 1 in 10 births in the United States were premature (Division of Reproductive Health, National Center for 
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Chronic Disease Prevention and Health Promotion, 2023). The cause of preterm labor and birth is unknown, but risk 
factors have been identihed that relate to a higher chance of preterm birth. Maternal and pregnancy-related 
complications increase the risk of preterm delivery. These risk factors include history of premature delivery, 
multiples, tobacco use and substance misuse, and pregnancies that are less than 18 months apart (see Table 25.6). 

Apnea of Prematurity 
Immature breathing control in premature infants can result in apnea of prematurity (AOP), a condition in which 
breathing stops for 15 to 20 seconds or more, shorter if associated with bradycardia or desaturation (Figure 25.15). 
Almost all neonates born before 28 weeks’ gestation have AOP. In contrast, less than 10 percent of preterm infants 
born after 34 weeks experience this condition (Erickson et al., 2021). 

FIGURE 25.15 Apnea of Prematurity: Pathophysiology The premature infant’s immature neuromuscular, respiratory, and neurologic 
systems all affect the action of breathing. The immature control of breathing stems from three areas: neuromuscular, brainstem centers, 
and peripheral chemoreceptors. These three areas, when ineffective, can result in apnea and periodic breathing that ultimately leads to 
bradycardia, desaturation, and hypoxia. (attribution: Copyright Rice University, OpenStax, under CC BY NC-SA 4.0 license) 

Respiratory Distress Syndrome 
Respiratory distress syndrome (RDS), once known as hyaline membrane disease, is a common breathing disorder in 
preterm infants and newborns. When born before the lungs are fully mature, infants are dehcient in pulmonary 
surfactant, in both the quantity and the quality of the surfactant that is in the lungs (Martin, 2023). The lower the 
gestational age, the higher the incidence of RDS in the neonatal population. White males in the late preterm and 
term age groups also are at increased risk for RDS. 

Signs and Symptoms 
The signs and symptoms of RDS all relate to abnormal pulmonary function and hypoxia. The newborn will have 
tachypnea, nasal flaring, expiratory grunting, and multilevel retractions, as the rib cage is primarily cartilaginous at 
this age. Cyanosis from right-to-left shunting from both intra- and extrapulmonary shunting may be noted (Martin, 
2023). 

Diagnostics 
A chest x-ray is likely to be ordered for any neonate with symptoms of respiratory distress. The x-ray of RDS shows 
low lung volumes and classic diffuse reticulogranular (“ground glass”) appearance with air bronchograms (Figure 
25.16). The symptoms of RDS and the classic image hndings on chest x-ray are diagnostic for the syndrome. 
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FIGURE 25.16 Respiratory Distress Syndrome (RDS) This is a chest x-ray of an infant with classic ground glass or hazy appearance of 
lungs affected by RDS. The lungs should be black rather than light gray. (credit: “X-ray of infant respiratory distress syndrome (IRDS)” by 
Mikael Häggström, M.D./Wikimedia Commons, CC0) 

Nursing Management 
RDS usually worsens over the hrst 2 to 3 days of life, with increased respiratory distress, and then typically with 
medical intervention gets better as the newborn moves past day 3. The improvement is due to increased production 
of endogenous surfactant, allowing the immature lungs to better exchange gases. Symptoms are usually gone by 1 
week of life. Treatment with antenatal steroids, exogenous surfactant, caffeine, and/or continuous positive airway 
pressure improves lung function and decreases the clinical course for the patient (Martin, 2023). 

The nurse's role is supportive throughout the treatment: administration of medications, frequent laboratory studies 
focused on oxygenation and ventilation, and frequent and ongoing assessment of the respiratory system to know if 
therapies are having the desired effect. Much of the treatment and many of the interventions only shorten the 
course rather than cure any underlying disease process. Educating the parents at the bedside and assisting them in 
hnding ways to be a parent in a hospital setting are nursing interventions. 

Meconium Aspiration Syndrome 
Respiratory distress in a newborn delivered with meconium-stained amniotic fluid (MSAF) with no other underlying 
reason for respiratory distress is called meconium aspiration syndrome (MAS). The incidence of MAS in the United 
States is variable, affecting from 0.1 to 0.4 percent of births (Garcia-Prats, 2019). 

Signs and Symptoms 
Meconium-stained amniotic fluid can be visible at delivery or cause staining to the newborn’s vernix, umbilical cord, 
and nails. The newborn can present with perinatal asphyxia, in which the infant has neurologic and/or respiratory 
depression at birth. These newborns are frequently both postterm, born after 42 weeks, and small for gestational 
age. 

Respiratory symptoms include respiratory distress with tachypnea and cyanosis. The newborn will have a barrel-
shaped chest with increased anterior-posterior diameter as the lungs are hyperinflated. In severe cases, this 
condition can lead to pneumothorax or pneumomediastinum, where air moves into the thoracic space or within the 
mediastinum. Ultimately, this can all lead to respiratory failure. 

Diagnostics 
Chest radiography initially shows streaky, linear densities much like those found in transient tachypnea of the 
newborn. Over time, hyperinflation of the lungs with a flattened diaphragm becomes evident. An echocardiogram is 
done to rule out congenital cardiac disease and persistent pulmonary hypertension. To rule out pneumonia, which 
can present much like MAS, blood cultures and sputum or tracheal cultures are collected. Diagnosis of MAS is made 
if a newborn has respiratory distress at birth with no underlying reason other than evidence of meconium-stained 
amniotic fluid or a chest x-ray with all the classic features of MAS (Garcia-Prats, 2019). 

Nursing Management 
Prevention is the best management for this syndrome; but when prevention fails, treatment includes caring for the 
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infant with the same algorithm used for any newborn with respiratory distress. Inadequate respiratory effort 
resulting in gasping, increased work of breathing, and decreased oxygenation is treated with respiratory support, 
which includes tracheal intubation. If obstruction is suspected, tracheal suction may be benehcial. Airway 
obstruction is an increased risk for neonates who have been delivered through MSAF (Garcia-Prats, 2023). 

Guidelines from the American Heart Association (AHA), the American Academy of Pediatrics (AAP), and the 
American College of Obstetricians and Gynecologists (ACOG) recommend against routine intrapartum 
nasopharyngeal suctioning when meconium is suspected (Garcia-Prats, 2023; Vain et al., 2004). Around 30 percent 
of newborns with MAS require mechanical ventilation because of respiratory failure (Singh et al., 2009). Surfactant 
is not routinely administered to newborns with MAS. However, if the patient is mechanically ventilated and requires 
greater than 50 percent concentration of oxygen in the gas mixture, or fraction of inspired oxygen (FiO2) along with 
elevated ventilator settings, surfactant potentially decreases poor oxygen absorption and pulmonary vascular 
resistance. Ultimately, that may decrease the need for treatment with inhaled nitric oxide (iNO) or ECMO (El Shahed 
et al., 2014). 

Persistent Pulmonary Hypertension of the Newborn 
If the pulmonary vascular resistance stays high after birth, the newborn is diagnosed with persistent pulmonary 
hypertension of the newborn (PPHN). The high right-sided pressures lead to right-to-left shunting of unoxygenated 
blood through residual fetal circulatory pathways, such as the patent ductus arteriosus (PDA) or patent foramen 
ovale (PFO). This results in low oxygen saturations that do not respond to treatment with oxygen or respiratory 
support (Stark & Eichenwald, 2022). 

There are a few potential causes of PPHN. The highest mortality risk arises from underdevelopment of the 
pulmonary vasculature. This occurs with congenital diaphragmatic hernia (CDH), congenital pulmonary 
malformation, renal agenesis, or obstructive uropathy leading to oligohydramnios and fetal growth restriction 
(Mandell et al., 2020). Maldevelopment of the pulmonary vasculature is when the anatomy is structurally normal in 
the newborn, but the pulmonary vascular bed needs 1 to 2 weeks to allow for remodeling in the extrauterine 
environment. After remodeling occurs, the pulmonary vascular resistance drops as expected after birth (Murphy et 
al., 1981). The most common hndings concurrent with maldevelopment of the pulmonary vasculature are MAS, 
meconium staining, and postterm gestational age. Maladaptation of the pulmonary vasculature also has normal 
anatomy, but active vasoconstriction starts during the prenatal period, related to perinatal depressions or 
pulmonary parenchymal diseases or bacterial infections, particularly group B streptococcus. Vasoconstriction 
continues after birth (Murphy et al., 1981). Risk factors for PPHN, both maternal and prenatal, include 

• maternal diabetes, gestational or preexisting; 
• maternal obesity; 
• advanced maternal age; 
• in utero exposure to selective serotonin reuptake inhibitors (SSRIs); 
• Black race; 
• meconium-stained amniotic fluid; 
• large or small for gestational age; and 
• prolonged premature rupture of the membranes (Stark & Eichenwald, 2022). 

Treating the underlying reason for PPHN is the goal. Immediate resuscitation for respiratory failure, hypoxemia, and 
cardiovascular instability is the hrst step of immediate care, followed by determining the underlying cause. 

Bronchopulmonary Dysplasia 
One common preterm respiratory disease with signihcant mortality and morbidity is bronchopulmonary dysplasia 
(BPD), also known as neonatal chronic lung disease (CLD) (Eichenwald & Stark, 2023). BPD has a multifactorial 
etiology that is caused by underdeveloped lungs and injury from antenatal and/or postnatal events. Maternal 
smoking or intrauterine growth restriction affects lung development, as does postnatal mechanical ventilation, 
oxygen toxicity, or infection causing lung damage (Jensen & Schmidt, 2014). 

Signs and Symptoms 
BPD can present with variable signs and symptoms, although most affected infants are tachypneic and have some 
degree of pulmonary edema and/or atelectasis resulting in baseline retractions and rales on auscultation. An 
expiratory wheeze can be heard due to the classic airway narrowing (Jensen & Schmidt, 2014). On chest x-ray, the 
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lung helds will have diffuse haziness and coarse interstitial patterns. Over time, severe BPD will result in 
hyperinflation of the lungs. BPD ranges in severity: Mild presentations require only oxygen; severe symptoms such 
as hypoxemia and hypercapnia require ventilation. Mobile cartilage in the airways, called bronchomalacia, can 
cause airway collapse during exhalation and is commonly found as a comorbidity with BPD (Jensen & Schmidt, 
2014). Bronchomalacia can signihcantly worsen the course of the disease and the outcome (Hysinger et al., 2017). 

Diagnostics 
A clinical diagnosis of BPD is made based on the premature infant, at 36 weeks’ gestation, requiring oxygen. An 
oxygen reduction test is performed to dehne the need for oxygen supplementation to conhrm the diagnosis. A 
positive test for the diagnosis of BPD is an oxygen saturation below 90 percent within 60 minutes of removing 
oxygen from the neonate (Jensen & Schmidt, 2014). 

Nursing Management 
Management of the neonate with BPD is focused on respiratory support. As the infant grows, their airways become 
less mobile, and collapse is less likely. Most will have gradual improvement over the hrst 2 to 4 months of life. 
Infants with more severe presentations of BPD may require inhaled corticosteroids and beta agonists through 
infancy. They may also require a prolonged course of mechanical ventilation, which can require a tracheostomy, and 
are at risk of developing pulmonary hypertension and cor pulmonale (Jensen & Schmidt, 2014). 

Neonatal Sepsis 
Neonatal sepsis results from a bacterial, fungal, or viral infection that affects the whole body rather than one area or 
system. In the neonatal period, sepsis can cause severe morbidity and mortality. The underlying infection can come 
from the intrauterine environment or the NICU environment. Early-onset neonatal sepsis is when the infection 
occurs within 3 to 7 days of birth. Late-onset neonatal sepsis occurs either from day 4 through day 30 of life or after 
the hrst week of life up to the hrst month of life. Very late-onset sepsis occurs only in infants who have been in the 
NICU beyond the hrst month of life. 

Multiple factors of both the newborn and the birthing parent put the newborn at higher risk of neonatal sepsis. 
These factors are summarized in (Table 25.7). 

Category of Risk Risk Factors 

Newborn Premature birth 
Low birth weight 
Fetal distress 
Low Apgar score 

Birthing parent Chorioamnionitis 
Premature rupture of membranes 
Intrapartum maternal fever 
Positive GBS 

Medical treatment Requiring resuscitation 
Frequent blood draws in NICU 
Requiring intubation and mechanical ventilation 
Long-term parenteral nutrition 
Surgical interventions 

TABLE 25.7 Risk Factors for Acquiring Neonatal Sepsis 

Signs and Symptoms 
The presentation of the infection can be subclinical without notable symptoms or be severe, affecting either one 
body system or the body as a whole. Signs of infection can present with the respiratory system and include 
increased work of breathing, apnea, cyanosis, and tachypnea. Other symptoms can be cardiovascular with heart 
rate changes, tachycardia or bradycardia, poor peripheral circulation, hypotension, and extended capillary rehll. 
Generalized gastrointestinal symptoms may also present, including feeding intolerance, vomiting, diarrhea, 
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abdominal distention along with jaundice, petechiae, or purpura. The newborn may also be inactive, irritable, and 
have poor thermoregulation (Odabasi & Bulbul, 2020). Neonates are more likely to have hypothermia rather than 
fevers, given their lack of ability to shiver. 

Diagnosis 
A positive culture, whether blood, urine, or cerebrospinal, pleural, peritoneal, or synovial fluid, is the gold standard 
for diagnosing neonatal sepsis. The minimum amount of blood that allows a culture to grow is 0.5 to 1 mL of fluid. 
For blood cultures to determine sepsis, blood is collected prior to antibiotic administration, and two samples from 
two different sites are sent for laboratory evaluation. Cerebrospinal fluid culture is recommended in newborns or 
infants under 21 days of age who have had a positive blood culture and are suspected to have meningitis. Urine 
culture is not necessary, but neonates who require intubation should have a tracheal aspirate sent to culture. The 
complete blood count (CBC) gives measurements for the number of white blood cells (WBC), red blood cells (RBC) 
to hematocrit (HCT) ratio, and the number of platelets (Plt). This information, with a peripheral smear, which results 
in the number of neutrophils or immature WBCs, can give some indication of the newborn’s infectious status. CBCs 
collected within 72 hours of birth reflect more of the birthing parent’s system rather than serving as a biomarker in 
neonatal sepsis (Odabasi & Bulbul, 2020). 

Nursing Management 
Antibiotics are started as soon as sepsis is suspected in an infant. These drugs are a high priority and are ordered 
stat with an expectation of having them given as soon as possible, administered intravenously. Ampicillin and an 
aminoglycoside are typically given to cover the most common causative bacteria in newborns, Group B 
streptococcus, Escherichia coli (E. coli), and Listeria monocytogenes (L. monocytogenes) (Polin, 2012; Singh et al., 
2022). If the neonate is at risk of having acquired a nosocomial infection, they are treated with vancomycin and an 
aminoglycoside. Aminoglycosides have poor central nervous system (CNS) penetration, and a third-generation 
cephalosporin would need to be added for CNS treatment if meningitis is suspected or conhrmed (Singh et al., 
2022). Listeria monocytogenes, commonly called listeria, is a gram-positive bacterium that can infect newborn 
infants from maternal contamination. Penicillin is included in antibiotic treatment specihcally for this bacterium, 
which, though no longer common, is still deadly. 

Nurses are relied on to collect and support collection of culture fluids and to administer the antibiotic regimen while 
monitoring vital signs and intravenous access for safe administration and tolerance of treatment. Neonates treated 
with antibiotics show improvement within the hrst day or two and are usually culture negative by day 3. Intravenous 
antibiotic therapy correlates to the infectious agent and usually is ongoing for 7 to 10 days. Central nervous system 
involvement can add to the length of antibiotic treatment. The more preterm the neonate, the higher the mortality 
rate from sepsis (Singh et al., 2022). 

Perinatal Hypoxic-Ischemic Brain Injury 
Death of tissue due to lack of oxygen over a period of time, called hypoxic ischemia (HI), is a brain injury that 
results in varying presentations of brain damage. Immature brain tissue is at higher risk for HI and responds to the 
injury with greater sensitivity than mature brain tissue. Hypoxic-ischemic brain damage (HIBD) is a common 
nervous system disease in neonates whether they are full-term or premature. HIBD is one of the primary causes of 
neonatal death. Infants with HIBD may later have cerebral palsy, intellectual disabilities, developmental delays, and 
learning difhculties, along with other life-altering sequelae. When HI occurs in a term infant, the damage occurs in 
the brain’s gray matter; in a preterm infant, the white matter is affected (Yang et al., 2020). 

Signs and Symptoms 
Signs of hypoxic-ischemic injury can include decreased activity, but some infants may react more to stimulation 
than an infant without hypoxic injury. Newborn reflexes may be absent, with abnormal movements indicating 
seizure. The infant may demonstrate abnormal muscle tone (increased or decreased) and respiratory difhculties. In 
hypoxic-ischemic encephalopathy, or HIE—the result of brain tissue not receiving enough oxygenated blood over a 
period of time—signs and symptoms may not present immediately after labor and delivery but rather show up later, 
in the hrst days, weeks, or months of life (The General Hospital Corporation, 2022). 

Diagnostics 
A newborn suspected of having a hypoxic-ischemic injury from birth is assessed using a modihed Sarnat 
examination. The Sarnat tool has six categories, each scored as mild, moderate, or severe. A newborn is diagnosed 
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with HIBD if three of the six categories are scored as moderate. Seizure in the hrst few hours after birth is unlikely 
but becomes more common over time. An electroencephalogram (EEG) to monitor for subclinical seizures is 
necessary for a newborn being treated for HI injury. 

LINK TO LEARNING 

The Sarnat tool (https://openstax.org/r/77SarnatTool) is used to assess newborns suspected of hypoxic-ischemic 
injury. It has six categories, each scored as mild, moderate, or severe. 

Nursing Management 
Therapeutic hypothermia (also known as cooling) is the only therapy shown to reduce the risk of death or disability 
in newborns with moderate to severe hypoxic-ischemic encephalopathy (HIE) (Bonifacio & Hutson, 2021). 
Treatment is started within the hrst 6 hours from birth. Therapeutic hypothermia reduces the risk of death and 
moderate to severe neurologic impairment at 2 years of age and by school age (Bonifacio & Hutson, 2021). Current 
research suggests that alternative or adjunct therapies could improve outcomes for neonates with HIE. These 
potential therapies include stem cell transplantation, erythropoietin administration, and magnesium sulfate 
administration (Yang et al., 2020). 

Intraventricular Hemorrhage 
Bleeding in the spaces (ventricles) and fluid-hlled areas of the brain, called intraventricular hemorrhage (IVH), is a 
serious complication of very preterm and extremely preterm infants. Immature brain blood vessels are fragile and 
easily break, bleeding into the cavities nearby (Gilard et al., 2020; The Johns Hopkins University, 2023). Risk factors 
beyond prematurity include multiples, difhcult delivery, inflammation, and respiratory or cardiopulmonary instability 
(Gilard et al., 2020). 

Signs and Symptoms 
No signs and symptoms of IVH may be present. Symptoms that may be present are apnea, decreased muscle tone 
and reflexes, excessive sleep, lethargy, and a weak suck. 

Diagnostics 
Head ultrasound (HUS) is recommended for any premature infant born before 30 weeks of gestation. The imaging is 
done once in the hrst 2 weeks of life and again close to the corrected gestational age of 40 weeks. A HUS is 
diagnostic for IVH. A head CT is the diagnostic imaging recommendation for newborns who are term but have 
symptoms or risk factors that point to IVH having occurred. These factors include a difhcult birth followed by low 
blood count or signs and symptoms of increased intracranial pressure (The Johns Hopkins University, 2023). 

Nursing Management 
No treatment exists to stop intraventricular bleeding. The degree of bleeding determines the amount and type of 
support needed for the newborn with IVH. If blood loss results in anemia, a transfusion is given to support the 
neonate. If hydrocephalus, enlargement of the skull as a result of increased intercranial pressure, develops, surgical 
placement of a shunt or drain to relieve pressure in the brain may be needed (The John Hopkins University, 2022). 
The amount of damage and support required determines the ultimate prognosis for the neonate with IVH. 

Intracranial Hemorrhage 
Intracranial hemorrhage is bleeding inside the brain labeled by where it is found. One type is subdural hemorrhage, 
bleeding within the subdural space. Tearing of the blood vessels between the cerebrum and cerebellum is the most 
common cause. This type of hemorrhage has become rare as obstetric medicine has advanced. Bleeding within the 
subarachnoid space, called subarachnoid hemorrhage, occurs in full-term infants as a result of trauma and is the 
most common type of intracranial hemorrhage. Bleeding in the cerebellar region, called intracerebellar 
hemorrhage, is usually diagnosed postmortem in a preterm infant who sustained signihcant skull compression 
during an abrupt precipitous delivery. It may also be found in full-term infants with a difhcult delivery (Tan et al., 
2018). 

All these hemorrhages are diagnosed with the same imaging tools used for IVH, along with a head MRI. They are all 
treated with the same supportive management. The severity of the bleed determines the infant’s prognosis. 
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Neonatal Seizures 
Seizures are the most frequent symptoms of an abnormality of central nervous system (CNS) dysfunction in the 
neonate. The immature newborn brain is more susceptible to seizures than a brain in any other period of 
development (Spoto et al., 2021). The cause for seizures can be connected to an acute event like hypoxic-ischemic 
encephalopathy or intracranial hemorrhage, stroke, or infection. Alternatively, seizures may result from an 
underlying disease process such as a genetic, metabolic, or structural condition; but many times, direct causation is 
difhcult to determine. 

Signs and Symptoms 
Obvious signs of seizure in the neonate include clonic movements, or hypertonia, or hne movements of the tongue 
or eyes, but these are not always present. Subtle signs and symptoms would include lip smacking and twitching of 
one area such as an eye or a hand. Many seizure events in neonates are clinically silent, without any outward 
symptoms. This makes the use of the EEG very important in hnding these asymptomatic seizures (Spoto et al., 
2021). 

Diagnostics 
The gold standard for diagnosing seizures in a neonate is video-electroencephalogram (EEG) recording. Seizures in 
the neonatal period have a focal onset, but they can be associated with nonmotor or motor symptoms. Motor 
symptoms may look like epileptic spasms or myoclonic movement. Nonmotor symptoms include autonomic or 
behavioral responses such as apnea or sleepiness (Spoto et al., 2021). 

Nursing Management 
Early identihcation of seizures followed by early treatment offers the best chance of avoiding long-term 
consequences like neurodevelopmental delays. Antiepileptic drugs (AED) are the hrst line of treatment for neonatal 
seizures; however, none currently has a perfect response rate, and some drugs have potentially serious side effects. 

Levetiracetam (Keppra) has increased in popularity as a hrst-line choice in treating neonatal seizures. This 
antiepileptic drug has been available on the market since 2000. It has few side effects, does not require frequent 
lab draws for drug levels, and does not interact unfavorably with many other medications. When a neonate has a 
drug-resistant seizure, no AED is effective in stopping the recurrence of seizures. In such cases, corticosteroid 
therapy has been used (Spoto et al., 2021). 

CLINICAL SAFETY AND PROCEDURES (QSEN) 

Prevention of Nosocomial Infections in the NICU 
Nosocomial infections (NI) in infants are associated with long stays in the hospital, resulting in increased incidence 
of delayed neurodevelopmental outcome and increased rates of mortality. In the past 10 years, NICUs have 
increased prevention strategies, ultimately decreasing NI rates overall (Jansen et al., 2021). 

The best outcomes—zero NIs—have been accomplished with the use of quality improvement collaboratives and 
benchmarking while relying on prevention rather than treatment (Jansen et al., 2021). 

General Prevention Strategies 

1. Hand hygiene. Use the nudge to encourage handwashing. An example of the nudge would be a sign above the 
sink as a reminder to wash your hands. 

2. Human milk feeding. Offer donor milk, and encourage pumping with the use of lactation consultants. 
3. Antibiotic stewardship programs. Include pharmacists on the interdisciplinary team. 
4. Single-room care. Focus on the physical layout and functionality of the patient’s environment. Hospital 

designs are shifting away from open-bay models to single-room units. 
5. Probiotics. Administer enteral probiotic supplementation (Jansen et al., 2021). 

Necrotizing Enterocolitis 
Neonates are at risk for necrotizing enterocolitis (NEC), an ischemic necrosis of the intestinal mucosa. It is 
associated with inflammation, bacteria that create enteric gas, and dissection of the bowel wall, along with portal 
venous system free air. An exact cause is unknown when there are no other underlying comorbidities. Diagnosed 
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early and treated quickly, the condition can have a positive clinical outcome; but overall, it is a high mortality and 
morbidity disease of the neonate (Kim, 2020). NEC occurs in almost 10 percent of premature infants but is rare in 
full-term neonates (Children’s Hospital of Los Angeles, 2023). 

Signs and Symptoms 
Most preterm infants who develop NEC have no preceding symptoms and are feeding well and growing. The most 
frequent sign of NEC is an abrupt change in feeding tolerance with abdominal distention, abdominal tenderness, 
vomiting (particularly bilious vomiting, which is dark green), diarrhea, and rectal bleeding. Nonspecihc symptoms of 
NEC are apnea, respiratory failure, lethargy, and temperature instability. The most common symptoms of infection in 
infants are apnea, respiratory failure, and temperature instability. The commonality of these symptoms is reflected 
with the 20 percent to 30 percent of infants having bacteremia concurrently with NEC (Kim, 2020). 

Diagnostics 
NEC is clinically diagnosed from the symptoms presented by the infant—abdominal distention, bilious vomiting, and 
rectal bleeding with bloody stool—along with an x-ray of the abdomen showing pneumatosis intestinalis, intramural 
gas in the intestines (Figure 25.17). The only dehnitive diagnosis is made with a surgical sample or a postmortem 
assessment with tissue that shows histologic hndings of intestinal inflammation, infarction, and necrosis. 

FIGURE 25.17 x-ray of an Infant with NEC This photo shows an abdominal hlm with pneumatosis intestinalis, a radiologic sign seen in 
patients with necrotizing enterocolitis (NEC). The abdominal x-ray shows the intramural air bubbles that occur in the bowel wall from gas 
produced by bacteria in the intestinal wall lining. Note the bubbly lucencies hlling the abdominal cavity. (credit: “Pneumoperitoneum and 
Pneumatosis Intestinalis” by Sheng Q, Lv Z, Xu W, Liu J, Wu Y, Shi J, Xi Z. /Wolters Kluwer Health, CC BY 4.0) 

Nursing Management 
When NEC is suspected, immediate supportive care is initiated. The infant is made NPO, and supportive parenteral 
nutrition such as TPN is started. Empiric antibiotic therapy is begun. Frequent serial examinations and serial 
abdominal x-rays are used to monitor the evolution of NEC. The antibiotics are intended to limit the progression of 
the disease, while close monitoring follows the severity of the disease (Kim, 2020). If severe, surgical intervention 
may be required. 

LINK TO LEARNING 

The WHO and the CDC monitor and share updated statistics regarding premature births (https://openstax.org/r/
77statistics) around the world. 

25.5 Parent-Newborn Bonding and Attachment 
LEARNING OBJECTIVES 
By the end of this section, you will be able to: 

• Identify behaviors that show emotional attachment between the newborn and family 
• Describe nursing interventions that support attachment and bonding 
• Describe sibling adjustment and grandparent adaptation to the newborn 

Assessing attachment behaviors in parents or caregivers and their newborn requires skills beyond those required for 
a physical assessment. Nurses rely on their interviewing skills and keen observation of the interactions between the 
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caregivers and their newborn. Bowlby introduced attachment theory in the 1950s and over the following decades 
worked with Ainsworth to further flesh out the theory over many different disciplines (Bowlby, 1979). Bowlby wrote, 
“The propensity to make strong emotional bonds to particular individuals is a basic component of human nature.” 

Attachment or the lack of it has serious long-lasting effects on the child’s development and relationships throughout 
life, particularly with their signihcant other and with their own children. Having a caregiver who is responsive and 
present for the infant gives the infant a foundation to make good relationships in the future, to have conhdence to 
explore their environment, and to have strong self-esteem (Cornell & Drew, 2022). 

A positive, robust primary caregiver and infant relationship is paramount to healthy growth and development. For 
example, bonding results from the infant and caregiver having experiences they enjoy together. Also important for 
the relationship is attachment, the more integral provision of a secure environment for the infant throughout their 
progression and exploration (Winston & Chicot, 2016). A number of factors can affect bonding and attachment 
postdelivery. For example, the high-risk infant admitted to an ICU, NICU, PICU, or CICU may have anomalies to the 
face or body. The child and caregiver may be unable to bond during direct breast-feeding or direct skin-to-skin 
contact because of the infant’s acute instability (Kim et al., 2020). Advances in medical technology allow special 
needs infants to survive more often than they did in the past. However, impaired attachment in the hospital related 
to the alteration of the parental role, posttraumatic shock of families, and potentially neurodevelopmental 
disabilities of the infant continue to be an issue in their care (Kim et al., 2020). 

Behaviors That Show Attachment 

Attachment is assessed by the nurse as they assess the family and the newborn. Conhrmation of strong attachment 
between the birthing person and infant includes multiple cues: 

• A visually alert infant makes eye contact with their birthing person, tracking and following the parent with their 
eyes. 

• The parent-infant dyad smile at one another. 
• The infant cries only when hungry or wet. 
• The parent anticipates feedings by reading the infant’s feeding cues. 
• The infant enjoys being cuddled, clings to the parent, and is easily consolable. (Wittkowski et al., 2020) 

Concerning actions or behaviors from the infant include crying for hours, appearing inconsolable or colicky, engaging 
in unpredictable feeding or sleeping patterns, showing no preference for parents over others, infrequently smiling or 
having a bland facial expression, and resisting being held or cuddled. 

Four Stages of Attachment 
The four stages of attachment derive from a psychologic study by Schaffer and Emerson in the 1960s. Sixty infant 
subjects, all living in Glasgow, Scotland, were visited for developmental assessment at monthly intervals for the hrst 
18 months of life (Schaffer & Emerson, 1964). The study found that the caregiver who had the infant’s attachment 
was the one who was the most sensitive and responsive to the infant's signals. The development of attachment 
begins with the asocial stage. This stage lasts from 0 to 6 weeks, and infants in it display a general lack of 
attachment. In the indiscriminate stage, the 6-week-old to 6-month-old infant is interested in others but 
consolable by all. Between 6 and 10 months is the speciPc stage, in which usually only one person is able to 
console the infant. The infant older than 10 months has many attachments and people who can console them; they 
are in the multiple stage. This mirrors the stages Bowlby found in the late 1950s. Table 25.8 provides more 
information about the stages of attachment (Tutor2U, 2021). 
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Name of Stage Timeframe Description 

Asocial or 
preattachment 

0–6 weeks Similar responses to objects and people 
Preference for faces/eyes 

Indiscriminate or 
attachment in 
making 

6 weeks to 6 
months 

Preference for human company 
Ability to distinguish between people but comforted indiscriminately 

Speci5c or clear-cut 
attachment 

6–8 months 
to 18–24 
months 

Infants show a preference for one caregiver, displaying separation 
and stranger anxiety 
The infant looks to particular people for security, comfort, and 
protection 

Multiple or formation 
of reciprocal 
relationship 

18–24 
months + 

Attachment behaviors displayed toward several different people, 
such as siblings, grandparents, or other close family members or 
caregivers 

TABLE 25.8 Stages of Attachment (Tutor2U, 2021; Cornell & Drew, 2022) 

Factors Affecting Attachment 
A parent or a caregiver who is undergoing their own illness related to labor and delivery or who is experiencing 
postpartum depression is unable to move toward attachment until hrst conquering these health-related issues. 
Unplanned pregnancy, a pregnancy that is a product of sexual assault, or general lack of social support can 
signihcantly affect bonding. A drug-exposed infant with a birthing parent who has a history of drug use and may be 
under other social and economic stressors may have more difhculty making appropriate attachment. 

Nursing Interventions That Support Attachment and Bonding 

The nurse uses their skills of assessing to determine what attachment behaviors in parents or caregivers and their 
newborn have occurred. This requires skills beyond those needed for a physical assessment. Nurses rely on their 
interviewing skills and keen observation of the interactions between the caregivers and their newborn to determine 
how well attachment and bonding are occurring. 

Unexpected hndings at birth, such as a genetic or congenital disorder along with subsequent hospitalization of the 
newborn, can interrupt and hinder attachment between the infant and their caregiver. Nursing interventions to 
support the attachment process are encouraging skin-to-skin contact when able and advocating for the caregiver to 
fulhll their role as much as possible in the inpatient setting. Emphasizing common characteristics or individualizing 
the actions of the newborn helps normalize the child’s behavior for the stressed parent of an inpatient infant. The 
nurse arranging or encouraging frequent parental visits to the NICU can signihcantly improve bonding and 
attachment. 

Attachment and the Rest of the Family 

In addition to parents, a newborn’s family may consist of siblings, aunts, uncles, cousins, and grandparents. Some of 
them may welcome their new family member wholeheartedly. Others may be more ambivalent. 

Sibling Adjustment 
A family is an open system where members can leave or be added at any time. The addition of a new sibling makes 
for change within the family and a new order for the siblings. The caregiver bringing home a high-risk infant may be 
caring not only for a fragile newborn but for other children as well. In that case, the caregiver must juggle the many 
needs of the infant with the needs of their siblings (Volling, 2017). 

Temporary separation from the birthing parent or both parents, changes in parental behavior, and the arrival of the 
new sibling all affect the infant’s siblings. These responses can be positive or negative. Positive responses are more 
likely when the parents promote sibling acceptance of a new member into the family by including the siblings in 
preparing for the newborn and continuing to include them in care after the infant arrives home. Positive responses 
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include interest in and concern for the new family member. Negative responses include regression in toileting and 
sleep. Jealousy of a sibling, sibling rivalry, is common as the new high-risk infant takes up more parental time and 
energy. 

Grandparent Adaptation 
Taking on the role of grandparent or even great-grandparent is often anticipated with excitement and happiness. 
The role of the grandparent is to support their child in becoming a parent. Grandparents can have mixed emotions 
about accepting a high-risk infant into the family. They may not understand the different responsibilities of their 
child or healthcare needs of their grandchild. Fear of hurting the infant or uncertainty about the potential outcomes 
can be scary for new grandparents of a high-risk infant. Including grandparents to the extent that they want to be 
included is the goal. It is important to acknowledge that parenting and caring for a medically fragile infant is 
different from the parenting they did in the past. 

Increasingly, grandparents are taking on parental roles in providing permanent care for their grandchildren. 
Including these grandparents early in the care of the high-risk neonate will improve the process of attachment and 
ease when going home. 

LINK TO LEARNING 

Verywell Family provides information for families and has a resource to support new grandparents of premature 
grandchildren (https://openstax.org/r/77verywellfam) for bonding with the newborn and supporting the baby’s 
parents. 

25.6 Discharge Planning 
LEARNING OBJECTIVES 
By the end of this section, you will be able to: 

• Describe the process of discharge preparation for an infant at high risk 
• Discuss education provided to caregivers preparing for discharge with a newborn at high risk 
• Delineate the differences and additional needs of the high-risk infant who is discharged under hospice 

care 

All new parents have concerns and anxieties as they prepare to take their newborn home. But these concerns are 
multiplied when the newborn is at high risk. All families caring for infants who are born premature or with a 
congenital and/or genetic disorder have an increased risk for family dysfunction. These families require education 
and training to care for their child at home (Puls et al., 2019). They may also require psychosocial and hnancial 
support to function at their best. 

Discharge Planning 

A high-risk infant is determined to be ready for discharge on the basis of their medical status. Considerations 
include the readiness of the family to take the infant home, what care the infant needs, and what can be logistically 
provided at home. In addition, the ongoing cost of the infant’s hospital stay must be considered (American Academy 
of Pediatrics Committee on Fetus and Newborn, 2008). 

Medical readiness for discharge means that the infant is physiologically stable. This consists of the following: 

• The infant demonstrates that they can maintain an axillary temperature between 36.5° C and 37.5° C without 
external warming. 

• The infant maintains a mature respiratory pattern without episodes of apnea or bradycardia. 
• The infant demonstrates mature oral feeding skills, allowing enough caloric intake for appropriate growth, 

with weight gain paralleling a normal growth curve. 
• The infant has the ability to sleep in a flat, supine position. 

Multiple routine screenings are completed before discharge. Some, like the newborn screen, are completed for 
every newborn within the hrst couple days of life; others are more specihc to the high-risk infant. A hearing screen is 
performed using auditory brainstem responses for all discharging newborns. However, a follow-up hearing 
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evaluation is scheduled between 1 and 3 months of age after discharge for the high-risk infant because of the 
increased risk for hearing loss (Smith & Stewart, 2021). A head ultrasound (HUS) or magnetic resonance imaging 
(MRI) of the head for follow-up from earlier hndings may be required. Infants born at less than 30 weeks’ 
gestational age are at risk for developing retinopathy of prematurity (ROP). They will require routine ophthalmologic 
screening serially until their retinal vessels are mature and a pediatric ophthalmologic exam by 1 year of age (Smith 
& Stewart, 2021). Vaccinations are given prior to discharge, according to the Centers for Disease Control and 
Prevention’s (CDC) vaccination schedule. 

LINK TO LEARNING 

The Centers for Disease Control and Prevention (CDC) provides vaccination schedules (https://openstax.org/r/
77vaccination) for all ages. 

All infants require a car seat for safe travel. For infants at risk for cardiorespiratory compromise, dehned as apnea, 
bradycardia, or oxygen desaturation (Smith & Stewart, 2021), the nurse will observe the infant in their car seat prior 
to discharge. The observation lasts for 90 to 120 minutes or the length of their travel time home, whichever is 
longer. A failure of the car seat screening occurs if the infant drops their saturations for more than 10 seconds, has 
apnea greater than 20 seconds, or experiences bradycardia less than or equal to 80 beats per minute (Smith & 
Stewart, 2021). 

Infants with Dependence on Technology 
Some high-risk infants discharged to home will require gavage feedings, supplemental oxygen, mechanical 
ventilation, and continuous or nighttime cardiorespiratory monitoring. In gavage, medications and/or liquids, 
including formula or breast milk, are administered through a small tube placed through the nose or mouth to the 
stomach or small intestine. Parents and other caregivers require education about each piece of equipment, how to 
determine if it is working correctly, and what to do if it is not. It is recommended that two home caregivers receive 
all discharge education so that one person is not tackling this challenge alone. A case manager will connect a 
durable medical equipment (DME) company to the family early on to deliver necessary equipment to their home. 
Further, the home environment must be able to safely house the at-risk infant and should meet the following 
criteria: 

• Working electricity that is compatible with the equipment needed for care 
• Entryways wide enough to allow equipment, including the patient’s bed, to be delivered and moved if needed 
• Local EMS informed of patient’s requirements and care needs (Smith & Stewart, 2021) 

A high-risk infant who relies on gavage feedings requires a tube. A nasogastric (NG) tube or an orogastric (OG) 
tube is a feeding tube placed in the infant’s nostril or mouth down to their stomach. This is not a permanent device. 
When an infant is discharged home with gavage feeding, the NG or OG tube is cared for and replaced by the parent. 
Feeds—breast milk or formula—are then delivered directly to the stomach as bolus gavaged feeds 7 to 8 times a day. 
Even though this tube was placed by the nurse in the hospital, the care provider will be the person to determine if 
the tube is placed correctly, if the infant is receiving their feeds, and if the tube needs to be replaced. A gastric tube 
(G-tube) is a more stable tube for feedings and is placed surgically or via interventional radiology. The G-tube is 
used when the infant is likely to require gavage feeding for a lengthy period of time or the NG or OG tubes are not 
considered safe for home nutritional support (Figure 25.18). Some feeding tubes, such as a J-tube or NJ-tube, 
reach beyond the gastric sphincter to the duodenum or jejunum of the small intestine to provide continuous feeds 
when the infant cannot tolerate gastric feedings. These small-intestinal tubes are threaded through the G-tube and 
if dislodged require replacement in the hospital with imaging to conhrm correct placement. 
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FIGURE 25.18 Infant with G-tube A surgically placed G-tube allows for gastric gavage feedings when oral feeding is not possible. 
(attribution: Copyright Rice University, OpenStax, under CC BY NC-SA 4.0 license) 

A high-risk infant may be discharged home with a tracheostomy in place and/or a ventilator to support their 
oxygenation and ventilation (Figure 25.19). Discharge parameters at each medical facility may differ slightly, but a 
minimum oxygen requirement is the goal. Typically, 40 percent FiO2 is the maximum for home-going purposes. The 
family will need to have a tracheostomy tube (trach) of the same size the infant has in place and one a size smaller 
available at the bedside. This is for replacement if the trach becomes dislodged or clogged. 

FIGURE 25.19 Infant with Tracheostomy An infant who has not been successful in stabilizing their own airway may require support of a 
tracheostomy. (attribution: Copyright Rice University, OpenStax, under CC BY NC-SA 4.0 license) 

Respiratory care equipment requires an inspection of the infant’s home prior to discharge. A respiratory therapist 
will evaluate the electrical outlets in the home, door opening size, and electrical panel location and capacity to 
ensure that the home is safe with the addition of oxygen and/or a ventilator (Smith & Stewart, 2021). 

Parent Education 

Before the high-risk infant can be discharged home, the home caregivers must demonstrate competency in all the 
care their newborn requires. Each task the home caregiver must complete before discharge is a point of education 
for the nurse. All home-going medications are listed and described, and administration is shown by the nurse prior 
to the caregiver completing the medication administration. The home feeding pump is set up by the nurse hrst, and 
then the caregiver does the same preparation under the watchful eyes of the nurse. Placement of the feeding tube, if 
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required for feeding, is hrst done by the nurse, and then the caregiver is asked to demonstrate their comfort in 
placing the gavage tube, administering the feeding on a pump, and identifying if the tube has been dislodged. The 
care provider must be able to administer and store the infant's medications safely. They must verbalize that they can 
identify signs and symptoms of illness, that they know when to contact the primary care provider, and that they can 
recognize when urgent care is needed. Infant cardiopulmonary resuscitation (CPR) training instruction is provided to 
most caregivers of premature infants prior to discharge. Education surrounding all the infant’s care begins early 
during the admission and continues throughout the hospital stay with consistent and realistic, but hopeful, 
information. Tools to prepare the home caregiver may include checklists showing care successfully demonstrated, 
pictographs, visual aids, or recorded information. Inviting the family to participate in rounds, particularly prior to 
discharge, allows them to direct questions to the primary care team. 

Families with limited English prohciency or immigrant families are at increased risk for difhculties in understanding 
discharge and home care instructions. Discharge instructions in their primary language are essential. Appropriately 
trained medical interpreters are utilized throughout the parent education and training process to decrease the risk 
of misunderstanding. Allowing home caregivers to practice care with direct supervision and return demonstration 
decreases chances for error at home (Smith & Stewart, 2021). This practice is particularly well done with rooming-in 
practices where the caregivers stay with the newborn for one or two nights prior to discharge, providing the 
maximum amount of care that they can as a practice run for home. This is not always an option at all facilities, 
depending on space and room availability, but it can be a helpful practice for new parents and an efhcient way to 
complete and evaluate discharge teaching. 

CULTURAL CONTEXT 

Immigrant Families of High-Risk Newborns 
Families who are immigrants to the United States, whether prohcient in English or not, require culturally competent 
care along with discharge planning specihc to their home life. “Cultural values, historical trends, parents' level of 
education, and the process of immigration blend in intricate ways to determine how immigrant parents in the United 
States enact the role of parenting” (Bradley et al., 2014). How the family tackles their child's health-care needs and 
what materials they need to assist their children in growing and developing is different for each family (McGowan et 
al., 2019). 

A psychosocial assessment, an assessment to determine a family's mental health and social well-being, is 
performed by a social worker prior to discharge to identify and support any social or hnancial needs for the family. 
Families with high-risk infants are at higher risk for child abuse or neglect (Puls et al., 2019). Both preterm birth and 
prolonged hospitalization are known family stressors and risk factors for family dysfunction and child abuse 
(American Academy of Pediatrics Committee on Fetus and Newborn, 2008). Family risk factors identihed at 
discharge require close follow-up and support. Risk factors for families that lead to closer follow-up are hnancial 
difhculties, history of or current substance use disorder, inadequate prenatal care, domestic violence, marital 
instability, and parental mental health diagnosis of anxiety or depression. 

LINK TO LEARNING 

The Center for Healthy Families provides support to teen, foster, and adoptive parents (https://openstax.org/r/
77healthyfamily) through community- and school-based services. 

Discharge to home may not be possible if the infant is medically unready or the home environment is inadequate for 
the needs of the infant. In these instances, transfer to a less acute hospital for care or to a foster care placement 
that can provide adequate care may be an appropriate interim home until is it determined that the family can safely 
care for and house the infant (Smith & Stewart, 2021). 
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LINK TO LEARNING 

WIC provides hnancial support for supplemental food and nutritional education for low-income families 
(https://openstax.org/r/77WIC) with infants and children. 

Infant Hospice Care 

When an infant is nearing the end of life, they may need specialized medical care, called hospice care. It includes 
multidisciplinary care as a consulted service for high-risk infants who have an incurable terminal disorder. Any infant 
who has been found to have a disorder or disease state that has made it so that surgical and medical interventions 
will not signihcantly improve their health or well-being and who will experience a shortened lifespan because of 
those diagnosed disorders or diseases qualihes for hospice care. The hospice organization provides medical home 
visits, home nursing visits, respite care for the care providers, pain and comfort measures, and bereavement support 
for the whole family (Smith & Stewart, 2021). Part of the hospice team’s work is to provide a letter stating the 
infant’s do not resuscitate status and to share that information with local emergency medical services. 
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Summary 
25.1 Birth-Related Complications 

Nurses performing initial and ongoing early assessments on newborns need to be aware of and question signs and 
symptoms of birth trauma. Edema, bruising, immobility, or abnormal movement can be related to both common and 
life-threatening birth injuries. The neonate can have pain, impaired mobility, or respiratory distress because of these 
injuries. The more serious consequences of birth trauma can lead to seizures and coma. Treatment is determined by 
the underlying injury. Parents may hnd these injuries scary and react with concern and anxiety. Nurses can educate 
and support the family as they learn to care for their newborn with an injury. Education emphasizes the need to see 
the primary care provider at all well-child checkups. Closely monitoring child development is vital, as nerve injuries 
will have the greatest impact on gross and hne motor skills. 

25.2 Congenital, Genetic, and Acquired Complications 

Congenital malformations, deformations, and chromosomal abnormalities are important causes of newborn 
mortality in the United States. Congenital anomalies are also the top cause of death during infancy. Early recognition 
and treatment can decrease the mortality and morbidity for newborns affected with these disorders. Compassionate 
nursing care and education can best support families taking on a lifetime of caring and advocating for a child with a 
global disorder affecting multiple body systems, their ultimate development, and their experience of life. 

25.3 Newborn Resuscitation 

Effective ventilation is the highest priority for the newborn needing resuscitation. Starting PPV when needed without 
delay gives the best outcome for the newborn. Monitoring the heart rate and oxygen saturation of the newborn 
provides the best indication of improved ventilation and oxygenation. The newborn’s inability to maintain and 
respond to temperature change makes hypothermia a potential need for resuscitation. Multiple treatment 
modalities are available to support the newborn who has difhculties transitioning to extrauterine life. More than 90 
percent of newborns need no medical intervention to successfully transition (AHA, 2020). 

25.4 Preterm Newborn 

Care of the preterm infant is a subspecialty within nursing. Nurses in this subspecialty require both the resolution to 
care for these very resilient and high-risk patients as well as the critical judgment to quickly identify deadly disease 
conditions specihc to this population and those with potentially few signs and symptoms. Over the past century, the 
care of high-risk premature infants has improved exponentially, although many continue to have serious health risks 
through their progression. 

25.5 Parent-Newborn Bonding and Attachment 

Attachment is an important developmental process for the infant. It is affected by hospitalization, acute and critical 
illness, and the state of the caregiver and their ability to attach with the infant. The family is a changing unit, with 
new members joining and changing roles. Being open to that change, promoting acceptance, and acknowledging the 
differences and similarities in parenting experiences make the transition easier for everyone. 

25.6 Discharge Planning 

Transition to home for the high-risk infant is more complicated than a direct discharge of a healthy newborn. It 
requires attuned discharge planning and education related to the needs of each individual family and their infant. 
Multidisciplinary teams must communicate not only with each other but also with the family and the primary care 
pediatrician who will care for the infant outside the hospital setting. Many support services are available for both the 
families and the infants to promote functional families and healthy, appropriately developing infants. The family of a 
terminally ill infant may beneht from hospice care at home. 

Key Terms 
acyanotic  cardiac defects that result in oxygen saturations of 90 percent or greater, with a left-to-right shunt 
apnea of prematurity (AOP)  condition in which breathing stops for 15 to 20 seconds or more, shorter if associated 

with bradycardia or desaturation 
asocial stage  general lack of attachment 
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attachment  more integral provision of a secure environment for the infant throughout their progression and 
exploration 

birth injury  (also, birth trauma) any physical injury to a newborn caused by labor and delivery 
birth trauma  (also, birth injury) any physical injury to a newborn caused by labor and delivery 
bonding  infant and caregiver having experiences they enjoy together 
brachial plexus injury (BPI)  injury resulting in paralysis involving muscles of the upper extremity due to trauma of 

C5 through T1 
bronchomalacia  mobile cartilage in the airways; can cause airway collapse during exhalation 
bronchopulmonary dysplasia (BPD)  preterm respiratory disease with signihcant mortality and morbidity 
cardiorespiratory compromise  apnea, bradycardia, or oxygen desaturation 
cleft lip  and cleft palate a failure of the tissues to come together at the frontonasal and maxillary processes 
congenital disorder  any disorder or abnormality present at birth 
congenital talipes equinovarus (CTEV)  (also, clubfoot) common congenital lower limb deformity 
cranial deformities  congenital or genetic disorders that affect the development of the cranial anatomy resulting in 

abnormal form or function 
cyanotic  cardiac defects that result in oxygen saturations less than 90 percent due to a right-to-left cardiac shunt 
drug-resistant seizure  occurs when no AED is effective in stopping the recurrence of seizures 
dystocia  slow, greater than 12 to 24 hours, or difhcult labor or delivery 
Erb-Duchenne paralysis  paralysis due to injury of the nerves C5 and C6 from pulling the head away from the 

shoulder during a difhcult birth 
esophageal atresia (EA)  (also, tracheoesophageal Pstula (TEF)) fetal development anomaly where the 

esophagus connects to the trachea 
extracorporeal membrane oxygenation (ECMO)  a life-support method involving a modihed form of heart-lung 

bypass 
extremely preterm  born at or before 25 weeks of pregnancy 
facial paralysis  paralysis of cranial nerve 7, the facial nerve, from birth injury 
G-tube  invasive tube placed directly into the stomach via interventional radiology or surgery 
gastroschisis  common congenital abdominal wall defect where the abdominal contents are outside the abdomen 
gavage  route for administering medications and/or liquids, including formula or breast milk, through a small tube 

placed through the nose or mouth to the stomach or small intestine 
genetic disorder  any disorder caused by an abnormality in the genetic material, chromosomes, or the genes 

within the chromosomes 
hospice care  specialized medical care for an infant nearing the end of life 
hypothermia  measured auxiliary temperature below 36.5° C 
hypoxic ischemia (HI)  death of tissue due to lack of oxygen to that area over a period of time 
indiscriminate stage  where the 6-week-old to 6-month-old infant is interested in others but consolable by all 
intracerebellar hemorrhage  bleeding in the cerebellar region 
intraventricular hemorrhage  bleeding in the spaces (ventricles) and fluid-hlled areas of the brain 
J-tube  nasally placed tube that reaches beyond the gastric sphincter to the duodenum or jejunum of the small 

intestine to provide continuous feeds 
Klumpke palsy  paralysis dehned by the lower portion of the arm being flaccid with an absent grasp reflex, 

affecting nerves C8 to T1 
late preterm  born between 34 and 36 completed weeks of pregnancy 
macrosomia  size larger than expected for gestational age in a neonate 
meconium aspiration syndrome (MAS)  respiratory distress in a newborn delivered with meconium-stained 

amniotic fluid with no other underlying reason for respiratory distress 
microcephaly  head circumference at least two standard deviations below the average hndings for someone of the 

same age and gender 
moderately preterm  born between 32 and 34 weeks of pregnancy 
multiple stage  infant 10 or more months old who has many attachments and persons who can console them 
murmur  sound that is heard where turbulent blood flow occurs through a heart defect 
necrotizing enterocolitis (NEC)  ischemic necrosis of the intestinal mucosa 
neonatal abstinence syndrome (NAS)  occurs when the newborn has been exposed to drugs, legal or illegal, that 
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are no longer available, resulting in withdrawal 
NG tube  feeding tube placed in the infant’s nostril down to their stomach 
OG tube  feeding tube placed in the infant’s mouth down to their stomach 
omphalocele  common congenital abdominal wall defect where abdominal contents are held within a sac outside 

the abdomen 
persistent pulmonary hypertension of the newborn (PPHN)  elevated pulmonary pressures beyond that time 

period that the pulmonary vascular resistance is expected to decrease 
phrenic nerve paralysis  paralysis of the diaphragm 
Ponseti method  gold standard treatment for clubfoot serial manipulation of the foot and ankle with casting and 

percutaneous Achilles tenotomy followed by long-term use of a foot abduction brace 
positive pressure ventilation (PPV)  positive pressure breaths given mechanically to improve ventilation 
postterm  born after 42 weeks of gestation 
psychosocial assessment  assessment to determine a family's mental health and social well-being; is performed 

by a social worker prior to discharge to identify and support any social or hnancial needs for the family 
respiratory distress  a state when the increased efforts of breathing cannot meet ventilation and oxygenation 

demands 
respiratory distress syndrome (RDS)  once known as hyaline membrane disease, is a common breathing disorder 

in preterm infants and newborns 
resuscitation  external ventilation along with chest compressions 
sibling rivalry  jealousy of the sibling 
speciPc stage  usually only one person is able to console the infant 
subarachnoid hemorrhage  bleeding within the subarachnoid space; occurs in full-term infants as a result of 

trauma and is the most common 
subdural hemorrhage  bleeding within the subdural space 
Trisomy 13  three copies of the chromosome 13 
Trisomy 18  (also, Edwards syndrome) three copies of the chromosome 18 
Trisomy 21  (also, Down syndrome (DS)) primarily caused by trisomy of chromosome 21, which results in multiple 

systemic complications that make up the signs and symptoms of the syndrome 
Turner syndrome (TS)  monosomy X is a random formation of reproductive cells in the parent giving birth to the 

person with the syndrome 
ventilation  effective breaths that result in chest rise with air entry to the lungs 
very preterm  born at less than 32 weeks of pregnancy 

Assessments 
Review Questions 

1 . Edward, a newborn delivered at 41 weeks' gestation, weighs 10 lb 4 oz. Vaginal delivery for this G1P1 mother 
was assisted with forceps. The nurse is completing her assessment and notes a sharply demarcated swelling 
over the parietal bones. The occipital and frontal skull bones are not affected. The neck does not appear 
edematous and is soft to the touch with full mobility. The infant is awake and active and has been breast-
feeding well. What is the most probable cause of the swelling? 

a. cephalohematoma 
b. subgaleal hemorrhage 
c. caput succedaneum 
d. skull fracture 

2 . The nurse is caring for an infant with FAS. What symptoms would the nurse expect to see when assessing the 
infant? 

a. widely spaced nipples and a webbed neck 
b. flattened bridge of the nose, a short neck, small ears, a large tongue that may protrude 
c. small eyes, thin upper lip, and smooth skin between the nose and upper lip 
d. acyanotic with a murmur a few weeks after birth 

3 . The nurse has access to the results of a karyotype sent out for their patient via an electronic medical record. 
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The parents have accessed the results on their MyChart phone application and have asked the nurse what the 
results 45, X mean. What is the best response from the nurse? 

a. The results indicate your child may have Turner syndrome. 
b. Your results are 45, X; you will have to wait to talk with the geneticist. 
c. Your results indicate that your daughter has a serious lifelong disease. 
d. I’m not sure; I’ll call the provider. 

4 . The family with a newborn diagnosed with cleft lip and palate is concerned about what will happen in the 
future. The birthing parent asks if they will be able to breast-feed the infant. What is the best response from 
the nurse? 

a. Newborns with cleft lip and palate require a special nipple and setup to receive full nutrition. 
b. Newborns with cleft lip and palate are unable to breast-feed but can have breast milk. 
c. Newborns with a cleft lip and palate may be able to breast-feed because latching may hll the gap. 
d. Newborns with cleft lip and palate are able to breast-feed only after surgical repair of their cleft. 

5 . A premature infant with respiratory distress syndrome (RDS) receives artihcial surfactant. How does the 
nurse explain surfactant therapy to the parents? 

a. “The drug keeps your infant from requiring too much sedation.” 
b. “Surfactant improves the ability of your infant’s lungs to exchange oxygen and carbon dioxide.” 
c. “Surfactant is used to reduce episodes of periodic tachycardia.” 
d. “Your infant needs this medication to hght a possible respiratory tract infection.” 

6 . A premature newborn requires assistance with ventilation and oxygenation. What method of respiratory 
support is most likely to be utilized if the newborn requires PPV at birth and continues to need assistance? 

a. bag mask positive pressure ventilation (PPV) 
b. extracorporeal membrane oxygenation (ECMO) 
c. continuous positive airway pressure (CPAP) 
d. nasal cannula at 1 L 

7 . The newborn is having occasional gasping respirations with a heart rate of 90 beats per minute. Skin color is 
cyanotic with poor muscle tone. Interpreting relevant clinical data in this scenario, what problems are 
possible? Select all that apply. 

a. The newborn is hypothermic. 
b. The newborn is full term. 
c. The newborn is experiencing respiratory distress. 
d. The newborn is anemic. 
e. The newborn is sleepy. 
f. The newborn is ready to direct breast-feed. 

8 . The birthing parent has been watched closely by their health-care team because of their risk factors for 
delivering prematurely. What items in this patient’s medical history and current diagnosis increase their risk 
for delivering prematurely? Select all that apply. 

a. hypertension 
b. obesity 
c. 27 years of age 
d. history of premature delivery 
e. history of hbroid removal 
f. history of seizures 

g. current use of tobacco and alcohol 

9 . A premature infant has been admitted to the NICU for both respiratory and nutritional support. When should 
the nurse begin discharge teaching to the family? 
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a. after the infant has met goals of a mature breathing pattern and their percentile on the growth chart 
b. as the infant is extubated and transitioned to nasal cannula 
c. when the family shows interest in caring for their neonate independently 
d. as early as possible and throughout the admission 

10 . A newborn was prenatally diagnosed with trisomy 13 along with an unrepairable cardiac anomaly. Genetic 
testing and cardiac imaging after birth have conhrmed both hndings. What discharge planning should be 
included for this infant? 

a. cardiology follow-up 
b. genetic testing for the family 
c. home hospice care 
d. lactation consultant 

11 . A 3-month-old has pulled out their NG tube at home, and the mother is now speaking with the on-call nurse. 
What recommendation should the nurse provide her? 

a. drive the infant to the nearest ER 
b. Call 911 and wait for EMS to arrive 
c. attempt to replace the NG tube yourself following discharge training 
d. feed the infant by mouth as there is not an NG tube to use 

12 . An infant with a congenital cardiac disorder is receiving postsurgical palliation and nearing time for discharge. 
What hndings would be indicators that the infant is ready for discharge? 

a. The infant is medically ready, has had all routine discharge screenings, and is up to date on their 
vaccinations. 

b. The home caregiver has not been able to come to the hospital and has not received either CPR or 
needed NG tube training. 

c. The respiratory therapist has done a home evaluation, which showed the home environment was 
appropriate, but the DME has not shipped the ventilator or oxygen delivery equipment. 

d. The infant is escalating on oxygen requirements and unable to maintain their temperature between 
36.6° C and 38° C. 

13 . A family who immigrated to the United States in the past year is preparing to take their infant home with both 
oxygen and G-tube feeds. How does the nurse know discharge education has prepared them for success? 

a. The caregiver has been able to demonstrate a G-tube feed successfully at the correct feeding times 
throughout the day. 

b. The caregiver was unable to safely administer all medications at the prescribed times during the day 
and night. 

c. The family has cultural concerns that have not been addressed at this time regarding home-going care 
for the infant, but a social worker has been consulted. 

d. Oral feeding is important to the caregiver for the infant, and they continue to attempt PO feedings after 
both the nurse and attending physician have explained the infant’s need for G-tube feedings. 

Check Your Understanding Questions 

1 . What maternal factors increase a newborn’s risk of injury during labor and delivery? 

2 . Describe the most common birth-related fractures and nerve injuries in the newborn. 

3 . Different forms of palsy or paralysis can occur from birth injury. Which paralysis can result in respiratory 
distress and why? 

4 . A couple has their newborn infant in their arms. They were not alerted to any abnormalities during prenatal 
care, and at birth the neonate has signihcant congenital anomalies. What is the nurse's priority? 

5 . A mother is concerned about her risk of having a second child with trisomy 21. What would the nurse tell her 
regarding the genetics behind this syndrome? 

1152     25 • Assessments

Access for free at openstax.org



6 . Turner syndrome affects only phenotypically female individuals. Why? What is notable about this 
chromosomal disorder that makes it one of the only syndromes with this kind of karyotype? 

7 . Attachment between the newborn and their caregiver can be affected by many factors. What common factors 
affecting the high-risk newborn hinder attachment? 

8 . What can the nurse do to encourage and support attachment and bonding? 

9 . What can the parent do to decrease negative sibling responses to a newborn? 

10 . What common indicators, when noted, allow a high-risk infant to be discharged home? 

11 . When preparing an infant to be discharged home under hospice care, what additional factors (beyond those 
of any other high-risk infant) should be considered? 

12 . Parental education prior to discharge is a large part of the nursing role. What education do parents of high-risk 
infants require? Who should receive this education? 

Re5ection Questions 

1 . What signs and symptoms would alert the nurse to an infant potentially presenting with NEC? 

2 . Premature infants in the NICU are at risk for multiple comorbidities. What are some of them? 

3 . Bronchopulmonary dysplasia is a common respiratory problem for preterm infants who are in the NICU. How 
does the nurse know an infant has BPD, and what types of support would the nurse anticipate providing for 
the disorder? 

Critical-Thinking Questions about Case Studies 

1 . Refer to Newborn Care: Part 3. 
When assessing Marcus, a heart rate of 145 is noted on auscultation. What is the priority action by the nurse? 

a. Chart the heart rate as a part of their assessment. 
b. Call and inform the provider. 
c. Assess the heart rate a second time by listening for a full minute with the stethoscope. 
d. Provide stimulation to the newborn and reassess in 3 to 5 minutes. 

2 . Refer to Newborn Care: Part 3. 
When describing Marcus’s breathing pattern, what would be the most accurate description? 

a. A newborn requires oxygen after birth until they are at least 24 hours old. 
b. A newborn has periods of true apnea, greater than 20 seconds, until they are a month old. 
c. A newborn uses accessory muscles regularly during breathing, with retractions at the subcostal and 

supracostal areas. 
d. A newborn has periodic breathing with short pauses and periods in which they breathe faster. 

3 . Refer to Newborn Care: Part 3. 
When assessing Marcus, what is the nurse’s priority? 

a. Complete the most invasive items hrst. 
b. Complete the least invasive items hrst. 
c. Complete a head-to-toe exam in the order of top to bottom. 
d. Complete the assessment of the newborn’s skin followed by the reflexes. 

Competency-Based Assessments 

1 . You are a nurse attending to a delivery, and the newborn is not responding well, requiring resuscitation. 
Identify the critical signs that indicate neonatal resuscitation is required and discuss the immediate steps you 
would take. 

2 . As a clinical nurse, you encounter a newborn who exhibits signs of nerve injury. Discuss the unique clinical 
features of brachial plexus injury, Erb-Duchenne paralysis, facial paralysis, and phrenic nerve paralysis. How 
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might these injuries impact the newborn's functional abilities? 

3 . A newborn is diagnosed with respiratory distress syndrome, and surfactant administration is indicated. 
Describe the safe and effective administration of surfactant to a newborn 

4 . A pregnant woman is diagnosed with gestational diabetes. Explain the relationship between gestational 
diabetes and preterm birth. 

5 . During a prenatal education session, a pregnant woman asks about the maternal risk factors associated with 
preterm birth. Provide examples of maternal risk factors discussed during prenatal education and explain 
how addressing these factors can contribute to a reduction in preterm birth rates. How might early 
identihcation and intervention impact both maternal and neonatal outcomes? 
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INTRODUCTION 

CHAPTER 26 
Perinatal Bereavement 

26.1 Pregnancy Loss 

26.2 Intrapartum Fetal Death 

26.3 Newborn Loss 

Planning a pregnancy and growing a family is typically a joyful, exciting time. Unfortunately, 
pregnancy can also be a time of sadness, anxiety, and grief. When a loss occurs during the pregnancy, labor, birth, or 
newborn period, families often deal with feelings of anger, guilt, distress, and emptiness. Families want answers to 
how and why this could happen. Obstetric and newborn nurses can help by providing emotional and physical 
support, referrals to counseling and support groups, and assistance with contacting funeral homes. The nurse plays 
a vital role in helping families to cope and heal during this time of loss. This chapter will cover perinatal loss and 
bereavement. 

26.1 Pregnancy Loss 
LEARNING OBJECTIVES 
By the end of this section, you will be able to: 

• Dehne the difference between early and late pregnancy loss 
• Identify ways to help a person, their partner, support persons, and family cope with pregnancy loss 
• Identify the nurse’s role when caring for a person experiencing a pregnancy loss 

Several terms describe the nature and timing of a loss. A perinatal loss is the involuntary end of a pregnancy after 
implantation or death of a newborn within 28 days after birth (Qian et al., 2021). Perinatal loss occurs within the 
obstetric period. An early pregnancy loss occurs after implantation and before 20 weeks’ gestation and is most 
often the result of spontaneous abortion (American College of Obstetricians and Gynecologists [ACOG], 2018). A 

FIGURE 26.1 Perinatal Loss Loss affects parents individually and as a couple. (credit: “Grieving Stillbirth Together” by Heidi/Flickr, CC BY 
2.0) 

CHAPTER OUTLINE 



late pregnancy loss occurs after 20 weeks’ gestation and is commonly dehned as intrauterine fetal demise. A 
neonatal loss is when a newborn dies before 28 days of life. 

The experience of perinatal persons, their partners, support persons, and family members during and after a 
perinatal loss is called perinatal bereavement (Zhuang et al., 2022). It is a devastating event with substantial 
physical, psychologic, emotional, social, and economic consequences. Nurses can refer parents, partners, support 
persons, and family to social services for perinatal bereavement care to help cope and manage the impact of this 
traumatic event (Metz et al., 2020). 

Causes of Pregnancy Loss 

Early pregnancy loss is the most common complication in the hrst trimester of pregnancy. Approximately 15 percent 
of pregnancies end in spontaneous abortion and 2 percent end in ectopic pregnancy (Galeotti et al., 2023). The risk 
of hrst trimester spontaneous abortion increases with the age of the pregnant person. Cervical insufhciency is 
another cause of early pregnancy loss and is diagnosed in the second trimester of pregnancy. See Chapter 12 
Pregnancy at Risk for more information on causes and treatment of early pregnancy loss. 

Pregnancy loss after 20 weeks’ gestation is commonly called an intrauterine fetal demise (IUFD) and is also known 
as a stillbirth. In the United States, late pregnancy loss occurs in 1 out of 160 pregnancies (McLaren et al., 2022). 
The most common risk factors are non-Hispanic Black race, advanced maternal age, and pregnancy resulting from 
assisted reproductive technology. The most common modihable risk factors include obesity, chronic hypertension, 
diabetes, and alcohol and tobacco use (McLaren et al., 2022). Women of non-Hispanic Black race experience a rate 
of late pregnancy loss twice that of other groups. Pregnancies with more than one fetus are also at a higher risk. 
Refer to Chapter 12 Pregnancy at Risk for more information on causes and treatment of late pregnancy loss. 

CULTURAL CONTEXT 

Pregnancy Loss and Cultural Experiences 
Different cultures and religions deal with pregnancy loss in different ways. A study of ultraorthodox Jewish people in 
Israel discovered that the loss of a pregnancy offered a way for parents and families to experience their belief in God 
and to experience God’s love. These people stated their faith provided them with calmness, stronger faith, and 
conhdence in their God. The study hypothesized that, by attaching meaning to their loss, parents were able to 
process their grief and move on. 

(Hamama-Raz et al., 2014) 

Termination of pregnancy is also considered a perinatal loss, especially when performed due to fetal anomalies and 
increased risk for the life of the pregnant person. Even though counseling occurs before the decision for termination, 
bereavement is experienced by the pregnant person, their partner, and all support persons after the procedure. 
Nurses can encourage use of support groups and counseling to help with feelings of loss. Please refer to Chapter 12 
Pregnancy at Risk for more information on termination of pregnancy. 

Studies show that health-care workers caring for this population experience demanding working conditions related 
to the lack of access to these services and moral ethical dilemmas surrounding fetal viability (McLean et al., 2023). 
Facilities that do offer such services many times provide support systems and education on self-care. 

CULTURAL CONTEXT 

How Culture Can Affect Data Collection on Stillbirths 
A study performed in Afghanistan found that gathering reliable statistics on stillbirth was problematic in low- and 
middle-income communities. One cause was a difference in terminology and determination of stillbirth among 
communities. Most births occur outside a hospital. Many birth attendants did not allow the parents to see or hold 
their baby, making their recollection of the event difhcult. Unintentional misclassihcation of the birth occurred with 
some birth attendants. The authors noted that birth attendants and families felt social pressure when reporting a 
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stillbirth. 

The study found that data were collected more accurately when families were shown their baby, allowing for better 
recollection of life at the time of delivery or stillbirth at delivery. Families who recognized stillbirth and were open to 
discussion provided better data and were less likely to underreport stillbirth. 

Families were more likely to demand an investigation of the cause of stillbirth when the child was male as opposed 
to female. The authors note that at times, female infants were not allowed lifesaving measures. Stillborn infants 
with congenital abnormalities were many times left at the hospital when the parents secretly left the hospital due to 
shame. These incidents do not allow for the collection of data for these stillbirths. 

(Christou et al., 2019) 

Bereavement Care 

Perinatal bereavement consists of building a relationship with the family and loved ones. The nurse establishes 
trust, then encourages the persons to speak honestly and openly about their emotions and feelings. The nurse 
expresses understanding, respect, and support. Anticipatory guidance for grief allows the family to understand the 
normal grieving process. 

Perinatal bereavement care is provided in, but not limited to, antepartum settings, emergency departments, 
perioperative areas, high-risk pregnancy units, labor and birth suites, mother-baby units, and neonatal intensive 
care units (NICUs). The care can start after the loss has occurred (spontaneous abortion), while the loss is in 
progress (intrauterine fetal demise), or when the loss is inevitable (lethal congenital anomaly). In addition to nurses 
and other health-care providers, chaplains, grief counselors, funeral directors, social workers, child life specialists, 
and support groups are part of bereavement services (Wool & Catlin, 2019). 

Bereavement care is provided within a culture of collaboration, support, and respect within the health-care system. 
Table 26.1 summarizes the actions nurses and health-care systems can take based on the expectations for 
bereavement care. 

Expectations Nursing and Institutional Actions 

Individualized 
care 

Care should recognize personal, cultural, or religious needs. 

Good 
communication 

Communication should be clear and honest. The terms fetus, embryo, or spontaneous 
abortion should not be used. The nurse can ask the parents how to address the fetus. 

Shared 
decision 
making 

Patients should be provided all information to make important decisions and given 
adequate time to make those decisions. 

Recognition of 
parenthood 

Recognition of parenthood and memory making is important. Lack of memories of the baby 
is a reported regret of parents. 

Acknowledging 
partner’s and 
family’s grief 

Recognition of the partner and family’s grief is important. Families and partners need 
support and resources. 

Burials, 
cremation, and 
funerals 

Options for the baby should be provided prior to the birth, if possible, to give time for the 
family to consider their options. 

TABLE 26.1 Bereavement Care 
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Expectations Nursing and Institutional Actions 

Testing Testing should be offered to the person experiencing loss to increase the possibility of 
diagnosing the cause and preventing future perinatal loss. The most useful tests include 
genetic testing (when possible), autopsy of the fetus (cost not usually covered by 
insurance), and pathology of the placenta. 

Health-care 
providers’ and 
nurses’ 
bereavement 
training 

All health-care professionals caring for bereaved patients should have bereavement 
training. 

Health-care 
providers’ and 
nurses’ access 
to self-care 

All staff caring for bereaved patients should have access to information about effective 
self-care. 

TABLE 26.1 Bereavement Care 

Nursing Care after Pregnancy Loss 

Physical recovery after pregnancy loss is similar to postabortion or postpartum recovery. The nurse educates the 
patient that bleeding can last 4 to 6 weeks after the birth and to avoid tampons, douching, or intercourse until 
bleeding has stopped. The nurse also informs the patient that menses can return at approximately 4 to 6 weeks as 
well. Contraception should be discussed and a follow-up appointment with the health-care provider scheduled. 

Patients who have a late pregnancy loss can experience lactation. The nurse educates the patient to wear a 
supportive bra and hand express a small amount of milk to relieve engorgement but not stimulate milk production. 
Patients can use a cold compress or cabbage leaves to relieve pain and decrease milk supply. The nurse can also 
suggest natural remedies to stop milk production, such as sage, peppermint, and parsley. Some patients would like 
to donate breast milk and can be referred to a lactation consultant regarding the donation process. See 26.2 
Intrapartum Fetal Death for more information on breast milk donation. 

Emotional recovery is a long process. Pregnancy loss can cause depression and posttraumatic stress disorder 
(PTSD), leading to feelings of failure, sadness, and despair; however, nurses can help provide a positive birth 
experience (Galeotti et al., 2023). Nurses give emotional and physical support, reminding the patient that this 
outcome is not their fault. Many hospitals provide training for nurses and health-care providers that teaches the 
essentials of bereavement care. This care should be individualized, considering the patient’s cultural and religious 
beliefs. Referrals should be provided for counselors and mental health specialists. Nurses can also provide support 
to parents and families experiencing perinatal loss. The following are Internet links to several support groups: 

• Share Pregnancy & Infant Loss Support (https://openstax.org/r/77losssupport) 
• International Stillbirth Alliance (https://openstax.org/r/77stillbirthall) 
• SANDS (https://openstax.org/r/77SANDS) 
• The Compassionate Friends (https://openstax.org/r/77Compassfriend) 
• HAND (https://openstax.org/r/77HAND) 

26.2 Intrapartum Fetal Death 
LEARNING OBJECTIVES 
By the end of this section, you will be able to: 

• Dehne the causes of intrapartum fetal deaths 
• Identify ways to debrief with fellow coworkers and providers after an intrapartum fetal death 
• Identify the nurse’s role in supporting a family with grief after an intrapartum fetal death 

An antepartum fetal death is a death that occurs before the onset of labor. An intrapartum fetal death (IPFD) 
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occurs after 20 weeks of gestation and after the onset of labor but before birth (Centers for Disease Control and 
Prevention [CDC], 2022; McNamara, Meaney, & O’Donoghue, 2018). Globally, 1.3 million IPFDs occur each year 
(McNamara, O’Donoghue, & Green, 2018). When an intrapartum fetal death occurs, all health-care providers, 
nurses, and staff are affected. In this section the causes and treatment of IPFD, support of families, and debriehng 
for nurses and providers during this stressful life event will be reviewed. 

Causes of Intrapartum Fetal Deaths 

Risk factors associated with IPFD include prior cesarean birth, multiparity, lack of obstetric ultrasound and prenatal 
care, delay in decision making for escalation in care, birth weight of less than 2,500 g, advanced maternal age, 
chronic medical diseases (hypertension, diabetes), congenital anomalies, and obstetric complications 
(preeclampsia, gestational diabetes) (Komboigo et al., 2023; Shanker et al., 2020). IPFD occurred most often 
between 33 and 37 weeks’ gestation (Shanker et al., 2020). Causes of IPFD can be congenital malformations, cord 
prolapse, diabetes, infections, antepartum hemorrhage, and preeclampsia (Shanker et al., 2020). Table 26.2 shows 
a percentage breakdown of different causes. Chapter 12 Pregnancy at Risk and Chapter 19 Complications of Labor 
and Birth provide more information on the causes of IPFD. 

Causes of IPFD Percentage of Total (%) 

Unknown 53.27 

Infection 20.95 

Hypertensive disorder 15.77 

Placental abruption 10.19 

Cord accident 5.56 

Fetal growth restriction 5.57 

Congenital anomalies 4.04 

TABLE 26.2 Causes of IPFD (Shanker et al., 2020) 

Reduction in IPFD can be seen with routine use of nonstress tests, early and timely interventions during the 
intrapartum period, and increased antenatal visits (Shanker et al., 2020). Intermittent auscultation (IA) during labor 
is appropriate for low-risk pregnant persons; however, continuous electronic fetal monitoring (CEFM) is required for 
high-risk pregnant patients and can reduce the incidence of IPFD. Nurses and health-care providers must be 
prohcient in reading EFM strips, and most hospitals require nurses to become certihed in EFM. An article by Chiweza 
et al. (2022) noted that approximately 40 percent of IPFD could be prevented by careful, quality antepartum and 
intrapartum monitoring with subsequent rapid operative birth. 

Obstetric nurses should also be trained in intrauterine resuscitation and emergency protocols for intrapartum 
events such as shoulder dystocia and prolapsed cord. All staff should participate in emergency drills to understand 
the equipment available to them and be familiar with recognizing and responding to emergencies. (See 25.3 
Newborn Resuscitation for more information.) 

Debrie4ng for Nurses and Providers 

Emotions felt by health-care providers and nurses during an intrapartum loss are similar to emotions described by 
parents of a stillborn infant: guilt, shock, anger, sadness, and fear (McNamara, Meaney, & O’Donoghue, 2018). 
Nurses can experience posttraumatic stress disorder, and health-care providers can sometimes leave obstetrics 
because of the emotional trauma and self-blame. In McNamara, Meaney, & O’Donoghue’s 2018 study of physicians 
after an intrapartum loss, only four of 10 providers were given emotional or collegial support. They noted a “blame 
culture,” in which some providers openly blamed another provider. This study found that debriehng with all involved 
was important for everyone’s emotional health and healing. 
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Nurses must remain emotionally strong and professional while caring for a couple dealing with perinatal loss. 
However, nurses can feel ill equipped and inadequate in these situations. Some nurses will complain of headache, 
insomnia, and physical tension after caring for bereaved patients (Willis, 2019). When surveyed, nurses dealing with 
patients experiencing perinatal loss stated support from their colleagues was most helpful, but found they needed 
more managerial support (Willis, 2019). Debriehng after a perinatal loss allows nurses to express their emotions 
and feelings while accepting support and understanding from their coworkers (Willis, 2019). 

CLINICAL SAFETY AND PROCEDURES (QSEN) 

Debrie3ng after a Perinatal Loss 
Nurses and health-care providers must practice self-care to provide safe, appropriate care to their patients. The 
following are steps for debriehng after the perinatal loss of an intrapartum death: 

1. Introduction: The person leading the debriehng introduces the rules of the debriehng and the importance of 
conhdentiality. “We are here to discuss and debrief the care of Ms. Smith. We must maintain conhdentiality 
regarding the patient and the information our colleagues share.” 

2. Fact gathering: Each nurse describes the event. 
3. Reflection: The person leading the debriehng facilitates the discussion of their feelings regarding the event in 

a nonjudgmental manner. 
4. Support: The person leading the debriehng discusses what happened, the positives and negatives of the care 

and activities surrounding the event; points out the opportunities to learn from the event; and helps nurses 
feel closure surrounding the event. 

5. Follow-up: The person leading the debriehng assesses those who might need additional counseling or support 
and refers them for help. 

Supporting the Birthing Person, Their Partner, Support Persons, and Family 

Grieving birthing persons, their partners, support persons, and family members need time to talk about their 
feelings without hearing advice or platitudes. Nurses can encourage friends and family to surround the birthing 
person and their partner with support. Nurses can educate the family that people can grieve in different ways, and 
the birthing person and their partner should be supported in the way that is best for them. The nurse should 
determine if a person of faith is desired to perform any rituals for the newborn and family. The nurse can directly 
contact the chaplain or the social worker or bereavement committee (per facility policy) to help arrange for a 
chaplain or spiritual leader to provide for the spiritual needs of the family. 

Most birthing persons and their partner want to see and hold their infant. Allow them time to be with the infant, take 
pictures, and honor the infant’s life. Prepare the birthing person and their partners for how the infant will look; some 
infants will have peeling skin or deformities. Allow other support persons and family members to see and hold the 
infant as indicated. 

When supporting the birthing person, their partner, and other family, AVOID saying the following: 

• referring to the baby as “it” 
• pretending the stillbirth did not happen 
• suggesting the parents can get pregnant again 
• discussing faith or “God’s will” 
• suggesting the parents be thankful for the children they already have 

(How to support family or friends after a stillbirth, n.d.) 

LINK TO LEARNING 

Friends and family desire to support their loved ones after a pregnancy loss; however, most people are at a loss for 
words. This video provides the voices of parents who have experienced loss (https://openstax.org/r/77stillbirth) and 
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their suggestions on how to discuss the loss. 

Cooling Cots 
Many birthing persons and their partner desire to spend as much time as they can with their newborn; however, as 
deterioration of the body begins, the newborn must be taken to the morgue to cool and preserve the body. This 
limits the time the birthing person, their partner, and their family are able to spend with the newborn. Cooling cots 
(https://openstax.org/r/77coolingcots) are mats placed in the crib that keep the infant cool, preserving the body for 
2 to 3 days and allowing the newborn to remain at the bedside. This gives the birthing person and their partner time 
to plan a religious ceremony or funeral. It also provides time for extended family to travel from out of town. Allowing 
the family time to make memories with the newborn is important for the grieving process. 

LINK TO LEARNING 

The body of a stillborn infant can be at the bedside for only a short time until it begins to break down. Cooling cots 
keep the body cool to give families more time with their infant. This article and video tell the story of one family and 
their experience using the cooling cot (https://openstax.org/r/77coolcotstory) after the loss of their child. 

Infant Memory Boxes 
Creating memories of the infant is an important part of the grieving process. Nurses can help by creating a memory 
box and inserting footprints and handprints, a lock of hair, pictures, the baby’s measurements, an outht, and a 
blanket. These mementos are a tangible way for the birthing person and their partner to remember their child. If the 
birthing person and their partner are not ready to see these items or take them home, many hospitals will store the 
box until they feel ready to accept it. 

Newborn Photographs 
Another way to create memories for the birthing person, their partner, and the family is by taking newborn and 
family photographs. The nurse can assist with this by contacting organizations that provide this service. 
Organizations such as Now I Lay Me Down to Sleep (https://openstax.org/r/77newbornphotos) provide 
photographers trained in handling stillborn infants who volunteer their time to create memories for grieving families. 
Again, if the birthing person and their partner are not ready to accept these pictures, the nurse can place them in the 
memory box until the birthing person and their partner are ready. 

Arranging for Transport to a Funeral Home 
If the birthing person and their partner have decided to have a funeral and burial and they are ready to transport the 
newborn to the funeral home, the nurse or social worker will contact the funeral home chosen by the parents. Many 
labor and delivery units have a list of funeral homes experienced in dealing with stillborn infants. Some funeral 
homes provide free burial or cremation for the baby. The hospital chaplain, social worker, or bereavement 
committee (when available) can help the family make choices for a ceremony or celebration of the infant. 

Trauma Possible at the Next Birth 
After a perinatal loss, the birthing person and their partner can experience grief, depression, anxiety, and PTSD 
during a subsequent pregnancy. Studies have shown that birthing persons and their partners can feel uncertainty, 
guilt, continued grief, and fear of recurrent loss; these feelings can lead to an inability to bond with and attach to the 
new infant (Donegan et al., 2023). Pregnant persons with a previous perinatal loss fear that anxiety would negatively 
affect the pregnancy. This study also noted that persons with a previous perinatal loss desired more frequent fetal 
monitoring and individualized care. Persons with a perinatal loss can possibly need specialized support and care 
that emphasizes emotional recovery, peer support, and reassurance during subsequent pregnancies (Donegan et al., 
2023). 

Antenatal care for subsequent pregnancies usually includes more frequent prenatal visits and ultrasound exams 
(Wojcieszek et al., 2019). Pregnant patients with a previous intrapartum fetal loss may also be offered labor 
induction or elective cesarean birth (Wojcieszek et al., 2019). Health-care providers should use shared decision 
making regarding the timing and route of birth for subsequent pregnancies after a loss. Anticipatory guidance should 
be provided regarding possible trauma if birthing in the same facility. 
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Lactation after Infant Death 
Nurses should provide anticipatory guidance regarding lactation after a loss. Most patients are not prepared to 
lactate after a stillbirth; however, lactation can occur 2 to 3 days after birth. A handout and online information for 
those who will experience lactation after an infant death (LAID) have been researched and found to be helpful for 
patients (Table 26.3). This information allows for anticipatory guidance on lactation after loss, acknowledges the 
complex emotions surrounding lactation, helps decrease physical side effects of poorly managed lactation, and 
provides shared decision making regarding all options for managing milk, such as donation or prevention of further 
lactation (Carroll et al., 2020). 

Goal Interventions 

Acknowledgment of 
milk and lactation 
after stillbirth or 
infant death 

Acknowledge that lactation can occur; that strong emotions can be related to 
lactation; and that frozen milk can be donated, kept as a memento, or discarded. 

Breast changes 
associated with 
lactation 

Explain breast engorgement and milk leakage. 

Advice on alleviation 
of symptoms of 
engorgement, 
infection, pain, or 
leakage 

Discuss nonpharmacologic and pharmacologic ways to relieve symptoms. Explain 
signs of infection/mastitis. 

Description of all 
lactation 
suppression options 

Advise techniques for milk suppression. Explain that some parents have found that 
lactation suppression is helpful after a loss. Provide options for what to do with saved 
milk (donate, keep as memento, or discard). Use pharmacologic suppression only 
with the guidance of a health-care provider. 

Description of 
sustained lactation 
options 

Advise on techniques for milk expression, with the option of donating or not donating 
milk. Explain that some parents 5nd solace in expressing milk. 

Description of milk 
donation options 

Explain the process of milk donation, how milk banks use milk, and the screening 
process for donation. Provide resources for local milk banks. Discuss the hazards of 
informal sharing of milk. Explain that the process of donation helps some parents 
with grieving. 

Recognition that 
additional 
bereavement and 
lactation support 
may be needed 

Provide resources, websites, and support groups, along with health-care 
professionals who can advise the parents. 

TABLE 26.3 Lactation after Infant Death (LAID) (Carroll et al., 2020) 

LINK TO LEARNING 

Milk banks collect donated breast milk to be used for infants in need, especially premature infants. Milk banks 
screen the breast milk, pasteurize it, and test it for any infections that could be passed along to another infant. Milk 
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banks can accept donated milk from a person after a fetal death. The Human Milk Bank Association of North 
America (https://openstax.org/r/77milkbank) provides information on donation after fetal death. 

Postpartum Depression and Anxiety 
Patients experiencing a stillbirth have higher incidences of postpartum depression (PPD), anxiety, PTSD, and 
obsessive-compulsive disorder (OCD) (Lewkowitz et al., 2022; Westby et al., 2022). Research has noted that 
patients experience more PPD when their partner will not discuss the loss of the infant (Lewkowitz et al., 2022). 
After a stillbirth, unmarried patients experienced more PPD than married patients (Westby et al., 2022). Research 
also notes an increased risk for PPD in patients who felt a lack of emotional support during the birth and those who 
did not feel that they were able to spend enough time with the infant after the birth (Westby et al., 2022). 

26.3 Newborn Loss 
LEARNING OBJECTIVES 
By the end of this section, you will be able to: 

• Describe the causes of neonatal deaths 
• Identify ways to debrief with fellow coworkers and providers after a neonatal death 
• Identify the nurse’s role in supporting a family grieving after a neonatal death 

A neonatal death is when a baby dies within the hrst 28 days of life. The occurrence in the United States is about 4 
in 1,000 babies (less than 1 percent) (National Center for Health Statistics, 2023). Death of a newborn at any time is 
a traumatic event and requires specialized interdisciplinary care for families. In this section, the causes of neonatal 
deaths and the nurse’s role in supporting the grieving family will be reviewed. 

Causes of Neonatal Mortality 

According to the World Health Organization ([WHO], 2022), in 2020, rates of neonatal death varied widely 
depending on where the infant was born; for example, the area of sub-Saharan Africa represented 43 percent of all 
neonatal deaths, and Central and Southern Asia represented 36 percent (WHO, 2022). In the United States, 
neonatal mortality rates were higher in Black (non-Hispanic), American Indian, Alaskan Native, and Pacihc Islander 
persons, and in the states of Mississippi, Louisiana, North Carolina, South Carolina, and Arkansas (United Health 
Foundation, n.d.). Most neonatal deaths occur within the hrst 24 hours of birth or the hrst week of life. 

The most common causes of neonatal loss are prematurity, low birth weight, and congenital anomalies (CDC, 
2023b). A pregnancy, labor, or birth with complications also increases the risk for neonatal loss, especially that due 
to asphyxia and infection. Refer to Chapter 25 Care of the Newborn at Risk for more information on causes of 
neonatal loss. 

Preterm Birth 
Preterm birth, birth occurring prior to 37 weeks’ gestation, is a signihcant cause of neonatal mortality. Preterm 
newborns are usually of low birth weight and have more health problems than term babies. In the United States in 
2022, 1 in 10 infants was born preterm (Martin et al., 2022). These infants’ brain, liver, and lungs lack the 
intrauterine development that occurs in the last few weeks and months of pregnancy and, therefore, have 
developmental delays, respiratory problems, feeding difhculties, and higher mortality (CDC, 2023c). 

Newborns born prior to 34 weeks (Figure 26.2) will most likely suffer from respiratory distress syndrome due to lack 
of surfactant, which allows the lungs to inflate and deflate easily (March of Dimes, 2017). Intraventricular 
hemorrhage, or bleeding in the brain, is seen in preterm babies and is a common cause of mortality (March of Dimes, 
2017). Preterm babies can also suffer from necrotizing enterocolitis (tissue death in the intestines); this causes 
diarrhea, feeding problems, and an edematous abdomen. This is a serious complication that can lead to death 
(March of Dimes, 2017). Some maternal complications can cause preterm birth, such as preeclampsia, placental 
abruption, and premature rupture of membranes. 
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FIGURE 26.2 Preterm Newborn Preterm infants often need assistance with breathing and are at risk for respiratory distress due to lack of 
surfactant. (credit: “Lyra” by Chris Sternal-Johnson/Flickr, CC BY 2.0) 

Childbirth Complications 
Research suggests that timely treatment of preterm birth, intrapartum complications, and infection could result in 
fewer neonatal deaths (Lawn et al., 2023). Delay in decision making during labor, delay in presenting to the hospital, 
and delay in adequate prenatal care all contribute to neonatal mortality (Lawn et al., 2023). Common intrapartum 
complications resulting in neonatal mortality include birth trauma, such as intracranial hemorrhage and skull 
fracture; placental problems, such as placental abruption, cord avulsion, vasa previa, and cord accidents; and 
maternal complications, such as uterine rupture, preeclampsia/eclampsia, injury, and substance use (Tesfay et al., 
2022). 

Infections 
Chorioamnionitis is the infection of the bag of water affecting the uterus and the fetus. Group B streptococcus (GBS) 
is the cause of most neonatal invasive infections and is associated with a high morbidity and mortality rate. Most 
GBS infections occur within the hrst week of life and are acquired during birth but can occur weeks later. Between 
20 and 30 percent of pregnant persons are colonized with GBS, but only 1 to 2 percent of neonates will develop the 
infection (Mynarek et al., 2021). GBS can be a cause of preterm birth, leading to neonatal mortality (Mynarek et al., 
2021). 

Neonatal sepsis can be caused by a maternal infection. During pregnancy, an infection can cross the placenta; 
during labor, it can ascend the vaginal canal to the uterus and fetus (Figure 26.3), and after birth, an infection can be 
acquired from breast-feeding (Pace & Yanowitz, 2022). Neonatal sepsis can be caused by a bacterium, virus, or 
fungus with a presentation of fever, tachypnea, lethargy, hypothermia, and poor feeding (Pace & Yanowitz, 2022). 
The age of the neonate can drastically change the chance of survival, with a fatality rate of 20 percent in preterm 
neonates and 2 percent in term neonates (Pace & Yanowitz, 2022). 
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FIGURE 26.3 Intrapartum Infection Bacteria, viruses, or fungi can ascend from the vagina into the uterus, causing an infection. 
(attribution: Copyright Rice University, OpenStax, under CC BY NC-SA 4.0 license) 

Herpes simplex virus (HSV) infection occurs in 10 per 100,000 live births (Mahant et al., 2019). HSV can infect the 
neonate during pregnancy or delivery and has a mortality rate of 4.1 to 7.3 percent (Mahant et al., 2019). Symptoms 
of neurologic infection, usually occurring after 2 weeks of life, include seizures, poor feeding, lethargy, bulging 
fontanelles, temperature irregularities, and skin lesions; disseminated disease occurs after 10 days of life, with 
symptoms of respiratory failure, encephalitis, multiorgan failure, and death (Mahant et al., 2019). Another organism 
causing neonatal mortality is E. coli. E. coli can cause pneumonia, sepsis, and meningitis and is transmitted mostly 
as a nosocomial infection (Lai et al., 2021). Neonates with fever or temperature instability can be readmitted for 
possible sepsis. 

Birth Defects 
Birth defects can be responsible for neonatal deaths. Cardiac defects can be treated with surgery; however, more 
complex defects may not be treatable and can cause neonatal death (March of Dimes, 2017). Lung defects can 
occur because of underdevelopment, which can be caused by prematurity or oligohydramnios, as lungs cannot 
expand and develop with low amniotic fluid. Neurologic defects such as anencephaly, that is, lack of development of 
the brain and skull, are many times the cause of stillbirth; however, some anencephalic infants are born but die 
shortly after birth (March of Dimes, 2017). 

Caring for the Caregiver 

Many parents or caregivers blame themselves and experience extreme guilt in cases of newborn death, especially in 
the case of inheritable genetic diseases. Grief has been described as a loss of an attachment, and the attachment 
between a parent and child is one of the strongest of all human attachments (Duncan, 2018). Coping after the loss 
of an infant can be influenced by culture, religion, family dynamics, and social support. The nurse should assess 
these influences in order to provide referrals and arrange for additional support. 

Nurses who care for these families need support themselves. Debriehng with other nurses, managers, and social 
workers is important for self-care. Nurses can suffer from grief and depression. When they recognize these 
symptoms, they must reach out for help in order to care for themselves. Being supported by peers allows nurses to 
work through their feelings and ideally prevent grief from turning into depression. 

Cultural Considerations 
The process of grieving can be influenced by a family’s culture, such as their values, beliefs, and religion (Arslan & 
Buldukoğlu, 2019). Grief rituals can range from wearing black clothing for a certain period to avoiding weddings or 
other celebrations while grieving to isolating from others (Arslan & Buldukoğlu, 2019). Culture can influence the 
desire for a burial or cremation. Beliefs can also determine if the body will be viewed in an open casket. The nurse 
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can assess for cultural beliefs to provide culturally competent care. The nurse can contact the patient’s church or 
religious group to help plan for burial or cremation. 

CULTURAL CONTEXT 

Death Rituals Practiced in Certain Religions 
In Judaism, the body is not embalmed, nor will the service include an open casket (Lowey, 2015). In Catholicism, a 
priest performs a funeral mass at the church followed by internment (Lowey, 2015). In Protestant denominations, 
cremation or burial is acceptable, and funerals may be held at a funeral home or church. For followers of Islam, 
burial occurs as soon as possible, and the body of the deceased is buried facing Mecca (Lowey, 2015). The nurse 
can assess for cultural beliefs and provide culturally competent care. 

Referrals for Help 
Validated depression screening should be done. Depending on the health-care facility, nurses can refer families to 
bereavement resources or consult the hospital’s social worker or bereavement committee to obtain referrals for 
families. Cognitive behavior therapy (CBT) and counseling can be helpful to those families experiencing a newborn 
death. Grief counseling is another therapy that can be helpful. Support groups are available to provide professional 
and social support to families experiencing similar grief. Medications such as antidepressants and anxiolytics can be 
used to assist with coping. 

LINK TO LEARNING 

Mommies Enduring Neonatal Death (MEND) is a support group providing resources and support to families who have 
lost a child (https://openstax.org/r/77MENDsupport) to miscarriage, stillbirth, and infant loss. 

Helping Families Understand the Grief Process 
Parents dealing with the loss of a newborn can experience a lack of desire for life and daily activities. They may feel 
anger, sorrow, and shock. Physical symptoms, such as chest pain, fatigue, stomachache, and digestive issues, can 
result from grief (Arslan & Buldukoğlu, 2019). Table 26.4 lists more symptoms of grief. Families should be provided 
reassurance that these feelings and symptoms are part of the normal grief process. Nurses should explain that there 
is no timeline on grieving, and everyone grieves in their own way. Suggestions for dealing with the grief process 
include the following: 

1. Acknowledge the loss and pain. 
2. Understand that grief can trigger many unexpected emotions. 
3. Know that grief is unique to the person. 
4. Find people who care and support you. 
5. Take care of yourself mentally and physically. 
6. Recognize signs of depression. 

(Smith et al., 2023) 
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Type Symptoms 

Emotional Shock 
Disbelief 
Sadness 
Guilt 
Fear 
Anger 

Physical Fatigue 
Nausea 
Compromised immunity 
Weight changes 
Aches/pains 
Insomnia 

TABLE 26.4 Symptoms of Grief (Smith et al., 
2023) 

The nurse will explain that grief is different from depression. Depression is despair and extreme sadness that 
interferes with daily activities, with frequent thoughts of death, worthlessness, or suicide, and does not lessen with 
time (Schimelpfening & Gans, 2023). Grief can decrease with support and time but can also recur during special 
situations such as the birthday or anniversary of a loved one; depression does not change depending on the 
circumstances (Schimelpfening & Gans, 2023). 

Helping Siblings 
Helping a sibling understand the death of a newborn is difhcult. Children’s understanding of death depends on their 
age, development, their ability to think abstractly, their other experiences with loss, and their cognitive development 
(Arslan & Buldukoğlu, 2019). Young siblings who experience loss can exhibit anxiety and have behavior issues; older 
children can show signs of depression (Arslan & Buldukoğlu, 2019). 

Supporting a sibling through a newborn death requires honesty and openness. Parents should acknowledge the 
sibling’s grief, be honest about their own grief, and help the sibling keep the memory of the newborn alive (Support 
for Siblings after a Neonatal Death, n.d.). Give the sibling permission to cry and grieve, explain that the death was 
not anyone’s fault, and reassure them their parents are okay, as children many times fear other loved ones dying 
(Support for Siblings after a Neonatal Death, n.d.). Counseling specihcally for siblings and children is available and 
referrals can be provided by the nurse. 
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Summary 
26.1 Pregnancy Loss 

Pregnancy loss at any stage in the pregnancy is devastating to the parents. They are grieving the loss of their child 
and the family they had envisioned. During this grief, they must then make decisions about what treatment plan is 
best. Treatment options are dependent upon the gestational age of the fetus and the patient’s preference. During 
this time of discussing treatment, the nurse and health-care providers use shared decision making and allow the 
parents sufhcient time to make decisions. 

The cause of early and late pregnancy loss is many times related to chromosomal abnormalities. Early prenatal 
testing can detect some anomalies and allow patients to determine a plan of care during the hrst trimester. At other 
times, fetal abnormalities or maternal risk factors are not apparent until after the hrst trimester, making options for 
care more limited. Parents should be offered fetal autopsy and placental pathology to determine the cause of 
stillbirth or IUFD. 

Bereavement care is provided throughout the process of perinatal loss. Nurses and health-care providers should be 
trained in bereavement care and should offer patients individualized care based on their culture, religion, and 
personal beliefs. Families should be offered bereavement care as well. Mental health resources should be provided 
to all family members. 

Nurses will give education on postabortion or postpartum care at discharge. Use of support groups and counseling 
experts is encouraged. Nurses caring for families with perinatal loss experience emotional distress and should 
practice self-care. 

26.2 Intrapartum Fetal Death 

Intrapartum fetal death is devastating to the birthing person, their partner, support persons, family, health-care 
providers, and nurses. The common question is, “How could this happen?” Causes of fetal death during labor can be 
infection such as chorioamnionitis, hypertensive disorders, placental abruption, a cord problem or accident, growth 
restriction in the fetus, or a congenital anomaly. Unfortunately, many causes of fetal deaths are unknown. 

Nurses caring for a family during an intrapartum fetal death can feel grief, sadness, anger, guilt, and fear. Nurses 
must support one another, and debriehng is a great way to provide support and allow them to talk about their 
feelings. Debriehng is part of self-care. 

After an intrapartum fetal death, the role of the nurse is to provide routine nursing care for the postpartum person 
and also to meet the needs of a grieving patient, their partner, and family. The nurse can provide a cooling cot to 
allow the patient, their partner, and families more time with the newborn, create a memory box with mementos, 
contact social workers and religious support, and discuss lactation and what to expect. The nurse also screens for 
postpartum depression and anxiety, as this is much more prevalent after an infant loss. This process of loss affects 
everyone, and nurses must also care for themselves after caring for these families. 

26.3 Newborn Loss 

Neonatal deaths occur for multiple reasons, such as prematurity, childbirth complications, infection, and birth 
defects. The loss of a newborn affects all caregivers, nurses, parents, and family. Nurses must support the parents 
and family through the grief process. Nurses can offer resources for support groups and ensure that the family’s 
culture and beliefs are respected. Nurses should also debrief with their colleagues as a form of self-care. Grief is a 
process, and everyone involved in a neonatal death will navigate the process in different ways. Grief support is 
essential. 

Key Terms 
antepartum fetal death  death that occurs before the onset of labor 
early pregnancy loss  occurs before 20 weeks’ gestation and is most often the result of an abortion 
intrapartum fetal death (IPFD)  death that occurs after 20 weeks of gestation and after the onset of labor but 

before birth 
late pregnancy loss  occurs after 20 weeks’ gestation and is commonly dehned as intrauterine fetal demise 
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neonatal death  when a baby dies within the hrst 28 days of life 
neonatal loss  when a newborn dies before 28 days of life 
perinatal bereavement  experience of perinatal persons, their partners, support persons, and family members 

during and after a perinatal loss 
perinatal loss  involuntary end of pregnancy after implantation or death of a newborn within 28 days after birth 

Assessments 
Review Questions 

1 . The nurse is caring for a patient with a spontaneous abortion at 8 weeks’ gestation. What is the most common 
cause of hrst trimester loss? 

a. ectopic pregnancy 
b. spontaneous abortion 
c. cervical insufhciency 
d. stillbirth 

2 . A 29-year-old Chinese American patient is admitted for IUFD. Her blood pressure (BP) is 90/60, body mass 
index (BMI) is 41, and the medical and surgical history is noncontributory. She does not smoke or have 
substance use disorder. What part of her history places her at risk for IUFD? 

a. age 
b. obesity 
c. hypotension 
d. ethnicity 

3 . What type of testing should be offered to a patient who has had a stillbirth? 
a. NIPTs 
b. ultrasound 
c. placental pathology 
d. blood crossmatch 

4 . The nurse is providing bereavement care to a family after a stillbirth. What is an example of communication 
with a patient that demonstrates effective bereavement care? 

a. “It is so sad that you never became a parent.” 
b. “Don’t worry. We will take good care of the fetus.” 
c. “Are there any religious ceremonies you would like for us to coordinate for you?” 
d. “I know you are grieving. I will take care of all of the decisions for you.” 

5 . The nurse provides education on care after a hrst trimester loss. What is an example of communication with a 
patient that demonstrates effective aftercare education? 

a. “You will need to follow up with us in several weeks. We want to make sure you are doing well.” 
b. “You should call us if you are bleeding and soaking 4 maxi pads in a day.” 
c. “Your period will return in 2 weeks.” 
d. “You should wait 2 months before having intercourse.” 

6 . The nurse provides education on care after a second trimester loss. What is an example of a topic of effective 
discharge education? 

a. list of local perinatal support groups 
b. consent for manual removal of placenta 
c. signs and symptoms of chorioamnionitis 
d. how to donate breast milk 

7 . The nurse is caring for a patient who has been diagnosed as having a fetal death. The nurse is aware of the 
possible causes of intrapartum fetal death. How can the nurse explain the potential causes of IPFD to the 
patient? 
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a. “We will always hnd the cause of fetal death with an autopsy.” 
b. “Infection is never a cause of fetal death.” 
c. “Umbilical cord entanglement can cause fetal death.” 
d. “Congenital anomalies cause growth restriction, not fetal death.” 

8 . After reviewing a patient’s history, what does nurse recognize as a risk factor for IPFD? 
a. chronic hypertension 
b. hypothyroidism 
c. depression 
d. asthma 

9 . The nurse manager is planning a debriehng for several of the nurses after an IPFD. What should the manager 
expect? 

a. The nurses will need to discuss fault in order to alleviate feelings of guilt. 
b. During the debriehng, some nurses will complain of physical tension, headache, and insomnia. 
c. The nurse caring for the patient will need to defend herself to the health-care provider. 
d. The charge nurse will discuss the nurse’s documentation to prevent a lawsuit. 

10 . Postpartum depression and anxiety are prevalent among parents experiencing an IPFD. What is an example 
of a statement by the parent that would alert the nurse to signs of depression? 

a. “I really miss feeling the baby move in my belly.” 
b. “My family is supportive, but my partner and I just need a few hours to ourselves.” 
c. “Before the baby died, I really enjoyed spending time with friends. Now nothing I do brings me joy, and 

I hate leaving the house.” 
d. “I feel very sad about not becoming a parent. I really need my support group right now.” 

11 . How can the nurse explain the complications of preterm birth? 
a. Intraventricular hemorrhage is not a serious complication of prematurity. 
b. Necrotizing enterocolitis is a condition of prematurity that causes constipation. 
c. Respiratory distress is a cause of death related to prematurity. 
d. Surfactant causes premature lungs to be overly pliable and opens the lungs too quickly. 

12 . How can the nurse caring for a patient with a neonatal loss practice self-care? 
a. Refrain from discussing her feelings at work. 
b. Understand that depression is normal after neonatal loss. 
c. Take off work for a week. 
d. Debrief with manager and colleagues. 

13 . How can the nurse be culturally sensitive after a neonatal death? 
a. Call a priest for all families during this time of grief. 
b. Recognize that most religions have traditions surrounding death. 
c. Encourage families to have an open casket to help them deal with the death. 
d. Discuss cremation, as it is the best process for a neonatal death. 

14 . Supporting siblings through grief after a neonatal loss is difhcult. What suggestions should the nurse give 
parents? 

a. Try not to discuss your grief with siblings. 
b. Wait until children are older to be honest about their sibling’s death. 
c. Give them permission to cry and grieve. 
d. Avoid displaying pictures of the newborn until the sibling is older. 

Check Your Understanding Questions 

1 . List the principles of bereavement care that can be used to help families cope with pregnancy loss. 
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2 . The nurse educates the patient who has experienced a pregnancy loss on what to do when her milk comes in. 
What should be included in this education? 

3 . Explain the benehts of debriehng after an IPFD. 

4 . Explain the importance of discussing the signs of PPD with persons and their partners, after experiencing an 
IPFD. 

5 . List ways nurses can help families deal with grief after a neonatal loss. 

Re5ection Questions 

1 . Discuss the difference in counseling provided for early pregnancy loss and early pregnancy termination. 

2 . Explain nursing actions to assist a birthing person, their partner, and family to grieve an IPFD. 

3 . Explain the importance of nurses debriehng after caring for a newborn who dies. 

4 . Explain the difference between grief and depression. 

What Should the Nurse Do? 

Remy, a 32-year-old female, arrives at the obstetrics and gynecology clinic after experiencing vaginal bleeding and 
abdominal cramps at 10 weeks of gestation. She is visibly distressed and tearful. Remy reports having a smooth hrst 
trimester until yesterday when she noticed the bleeding. She denies any trauma or abdominal pain. Remy has a 
history of one previous full-term pregnancy without complications and no chronic medical conditions. Her vital signs 
include a blood pressure of 120/80 mm Hg, a heart rate of 80 beats per minute, and a respiratory rate of 18 breaths 
per minute. The health-care team is concerned about a potential early pregnancy loss. 

1 . How might Remy's previous full-term pregnancy history contribute to the analysis of the current situation? 
2 . As the nurse, what immediate actions should be taken to address Remy's bleeding and cramps? 

Cindy, a 28-year-old female, arrives at the labor and delivery unit after experiencing decreased fetal movement at 
38 weeks of gestation. She reports a sudden onset of abdominal pain and is visibly anxious. Cindy has a history of 
gestational diabetes, well controlled with diet, and a previous uncomplicated vaginal delivery. Fetal heart rate 
monitoring reveals absent fetal heart tones, and ultrasound conhrms the devastating news of an intrapartum fetal 
death. 

3 . Considering the absence of fetal heart tones, what would be the priority hypotheses regarding the cause of 
the intrapartum fetal death, and how would you approach communicating this information to Cindy? 

4 . As the nurse, what immediate and long-term solutions can be implemented to support Cindy and her family in 
the aftermath of an intrapartum fetal death? 

Competency-Based Assessments 

1 . A pregnant patient arrives at a clinic with vaginal bleeding and cramps and in obvious emotional distress. An 
exam reveals a pregnancy loss. How might this timing influence the patient's coping mechanisms? 

2 . As the nurse, what immediate actions can be taken to support a pregnant patient and her family in the early 
stages of coping with the pregnancy loss? 

3 . What knowledge is essential for a nurse to effectively support a family experiencing grief after an intrapartum 
fetal death, and how does this knowledge contribute to the identihcation of potential causes of such 
incidents? 

4 . As a maternity nurse, how can you prioritize hypotheses and generate solutions during a debriehng session 
with colleagues, considering the emotional impact of an intrapartum fetal death, and how does this align with 
identifying causes of such incidents? 

5 . How can the nurse's role in supporting a family who is grieving after a neonatal death evolve over time, and 
what knowledge and skills are necessary to provide ongoing assistance, considering the potential causes of 
neonatal deaths? 

6 . As a nurse, describe how you would prioritize hypotheses during a debriehng session with colleagues after a 
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neonatal death, considering emotional cues and potential causes of such incidents, and how does this align 
with supporting grieving families? 
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