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PART 1: RECOGNIZING NEONATAL

SPINAL CORD INJURY
M. COLLEEN BRAND, RNC, MSN, NNP

ABSTRACT

Neonatal spinal cord injury can occur in utero, as well as after either a difficult delivery or a nontraumatic
delivery. Spinal cord injury can also be related to invasive nursery procedures or underlying neonatal pathology.
Early clinical signs of spinal cord injury that has occurred in utero or at delivery includes severe respiratory
compromise and profound hypotonia. Knowledge of risk factors and awareness of symptoms is required for early
recognition and appropriate treatment.

This article reviews the embryological development of the spinal column highlighting mechanisms of injury and
identifying underlying factors that increase the risk of spinal cord injury in newborns. Signs and symptoms of injury,
cervical spine immobilization, and the differential diagnosis are discussed. Nursing implications, general prognosis,
and research in spinal cord injury are provided.

KEY WORDS: spinal cord, infant, newborn, injuries, trauma, birth trauma, complications, nursing, paralysis,
physical assessment.
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erinatal death or loss of function is one of the 10
most frequently reported sentinel events re-

orded since the implementation of the Joint Com-
ission on Accreditation of Healthcare organiza-

ions database to track sentinel events in 1995.1
lthough the database is not injury specific, it does
ighlight the importance of identifying serious in-

ury and evaluating the causes in order to devise
revention strategies.
Spinal cord injury (SCI) is a rare and potentially

nderdiagnosed clinical condition in the newborn.2,3

he incidence is estimated to be 1 in 80,000 live
irths4; SCIs have been documented on neonatal post-
ortem studies in 10% to 14.9% of cases that included

valuation of the spinal cord.2,5-10

Obstetrical manipulations at or around birth, such as
raction or rotation, escalate the risk of SCI.6,11 Ad-
ances in diagnostic imaging that improve the accurate
stimation of fetal size and presentation and the use of
esarean birth to avoid difficult deliveries has reduced
he incidence of SCI related to obstetrical maneu-
ers.9,11,12 Although the diagnosis is primarily consid-
red following a difficult or instrumented delivery,
ome caregivers may be unaware that SCI can occur in
tero, at birth, and in the nursery setting after
irth.13,14

Spinal cord injuries are not always related to trauma
nd intrapartum events.2,4,6,15 Conditions that result in
ord compression or ischemia have also been impli-
ated. Spinal cord injury has also been cited as a rare
ut serious complication of 3 common neonatal pro-

edures: lumbar puncture, umbilical arterial catheter- d

dvances in Neonatal Care, Vol 6, No 1 (February), 2006: pp 15–24
zation, and central venous catheterization (particu-
arly with lower-extremity insertion sites).2,14,16-18 Spi-
al cord injury needs to be considered in any newborn
ith poor tone and respiratory effort at birth—with or
ithout a history of difficult delivery—and in infants
ith an abrupt change in muscle tone following inva-

ive procedures, or those who have indwelling central
rterial or venous catheters.

Coexisting hypoxic ischemic encephalopathy or the
resence of neuromuscular disease complicates the di-
gnosis.19 Increased awareness of the potential for both
raumatic and nontraumatic SCI can expedite the
iagnosis and ensure rapid treatment. Multidisciplinary
onsultation, coordination of care, and appropriate
pecialty care can then be provided.

This article is Part 1 of a series of Focus on the
hysical articles that will explore other newborn
onditions affecting the spine. Assessment of the
ewborn spinal dyspraphisms will be reviewed in

uture articles.

Address reprint requests to M. Colleen Brand, RNC, MSN,
NP, 6901 Bertner Street, Room 768, Houston, Tex 77030.
-mail: mcbrand@texaschildrenshospital.org
From Texas Children’s Hospital, University of Texas–Hous-

on School of Nursing, Houston, Tex.
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16 M. COLLEEN BRAND
EVELOPMENT OF THE FETAL SPINE

nterpreting clinical findings related to SCI requires a
complete understanding of the complex processes in-

olved in the development of the neural tube, which
ltimately forms the spine and spinal cord. The critical
eriod for development of the neural tube, referred to as
rimary neurulation, occurs between days 16 and 28.20 It
egins with a groove that forms in the midline of the
eural plate. Neural folds, known as the neural crest,
evelop on either side of the groove. As the groove
eepens, the neural crest fuses to form the neural tube
Fig 1A and B).20-22 Fusion begins in the middle of the
mbryo and extends upward (toward the head) and
ownward (toward the primitive tail) until formation of
he neural tube is complete. Neural crest cells form the
eningeal covering of the brain and spinal column.
aired segments, called somites, form on either side of the
eural tube. These cells grow over the neural tube and

oin to form the cartilaginous precursors of the vertebral
olumn, forming each pair of vertebrae in a cephalocau-
al (head-to-toe) progression.20

The lateral walls of the neural tube thicken and form
he spinal cord. Early in gestation, the spinal cord and
he vertebral column are approximately the same
ength. As the fetus grows, the vertebral column grows
aster than the spinal cord. The nerve roots at the end
f the spinal cord, the conus medullaris, form a sheaf of
erve roots (cauda equina). As the vertebral column
longates, the end of the central canal is located higher
n the vertebral column. In the last 15 weeks of
estation, the anatomic position of the spinal cord
rogresses upward from L4 to L2.14,20,23 This is why
umbar punctures in newborns are performed at the
natomic level of L4 to L5, thus avoiding puncture and
njury to the conus medullaris during the procedure
Fig 2 A-D).24 In the newborn, these nerve roots are
ocated lower in the canal than in adults.

The spinal cord is formed in 3 layers: the inner

igure 1. (A) Diagram of the early embryological developmen
pine. Notice the subsequent fusing of the neural crests to for
VN. The Developing Human. 7th ed. 2003:429.
entral canal, the gray matter, and the white matter.

A

erve cells and capillaries are found in both the gray
nd white matter.20 Consequently, the spinal cord, like
he brain, is vulnerable to hypoxic ischemic injury.
ypoxic ischemic injury is often a sequelae of hypo-

ension, hypoperfusion, and inadequate autoregula-
ion.2,5 Vascular occlusion can also play a role in
schemic injury to the spinal cord.19

The lower end (caudal) neural tube atrophies, form-
ng a fibrous strand called the filum terminale that is
resent throughout life. Abnormal thickening or short-
ning of the filum terminale may result in a lower than
xpected position of the conus medullaris and plays a
ole in spinal cord abnormalities (discussed in future
rticles in this series).

At birth, the infant’s vertebral column is more
lastic than the spinal cord.6,10,20,21,25,26 It is vulnerable
o trauma from external forces exerted during the
elivery process and may escalate the risk of SCI.
hen rotational forces are exerted on the vertebral

olumn, these segments can undergo transient sublux-
tion, injuring the cord, and then returning to normal
lignment.5,26 The primarily cartilaginous vertebral
odies in newborns do not interlock snugly to provide
he same degree of protection as those of older in-
ants.8,26 Hypotonia exaggerates the risk of injury sec-
ndary to laxity of the supporting muscles. Any neu-
omuscular condition that reduces muscle tone
ncreases the risk of SCI because these conditions allow
ncreased stretch of the vertebral column during deliv-
ry.5,9,11,27 Exposure to narcotics or general anesthesia
t the time of the delivery may also result in decreased
uscle tone and increased risk of injury.2,26

TIOLOGY OF AND PREDISPOSING FACTORS

OR SPINAL CORD INJURY

he mechanisms of SCI in newborns include:11

● Tearing or laceration of the spinal cord, dura, or

the spine. (B) Diagram of embryological development of the
e neural tube. Reprinted with permission. Moore K, Persaud
t of
m th
nerve roots;

dvances in Neonatal Care, Vol 6, No 1 (February), 2006: pp 15–24
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RECOGNIZING NEONATAL SPINAL CORD INJURY 17

A

● Compression of the spinal cord;
● Ischemia and/or infarction of the spinal cord.

Any fetal malpresentation, especially breech, face,
rontal, transverse, or the need for external cephalic
ersion, may increase the risk of injury. Macrosomia,
houlder dystocia, and a prolonged second stage of
abor may also increase the risk of difficult delivery,
hereby increasing the risk of SCI.8,25 In utero hy-
erextension of the fetal head has been associated
ith SCI. The suspected mechanism of injury is a
ascular insult.15,19,26,28

The cervical spinal cord is particularly prone to
njury related to intrapartum mechanical trauma.29

ongitudinal traction during vaginal breech deliver-
es and rotational forces �90° with torsion of the
eck can result in a dislocation injury and spine

racture.3-6,15,26 The use of forceps may further increase
tretch and pressure on the infant’s neck.8,10 Table 1
rovides a list of factors that increase the risk of SCI.
Spinal cord injury following a difficult vaginal de-

ivery is well documented.2,29 However, it is also re-
orted in nontraumatic cephalic vaginal births and in
esarean births.29 Although less recognized, spinal cord
njury also occurs well after birth, in the neonatal
eriod. Because SCI in newborns is rare, information
ccumulated from case reports is an important source
or documenting potential etiology and symptoms.

ransection
The most severe form of SCI is transection of the

pine.8,10,11 Transection results in complete paralysis
elow the level of injury and is irreversible (Figs 3A
nd 3B).27 Injuries caused by compression or ischemia
re less severe and have the potential for partial or

igure 2. Diagram of spinal cord. Note differences in the term
t different gestational ages. (A) 8 weeks, (B) 24 weeks, (C) n
o consider during lumbar puncture. Reprinted with permissio
omplete recovery.27

dvances in Neonatal Care, Vol 6, No 1 (February), 2006: pp 15–24
ompression
Both epidural and subdural hematomas of the spinal

ord can cause cord compression and symptoms of
CI.9,12 Hematoma formation has been described in
tero; the injury is compounded when a bleeding
iathesis is present. One case report describes an infant
ith thrombocytopenia secondary to maternal antihu-
an platelet antigen (HPA-1a) antibody who pre-

ented at birth with petechiae, hypotonicity, paralysis

ion and ascension of the conus medullaris of the spinal cord
rn, and (D) adult. These anatomic differences are important
oore K, Persaud, V. The Developing Human, 7th ed. 2003;436.

Table 1. Predisposing Factors for Spinal
Injury

Antenatal Factors
● Breech presentation8,9

● External cephalic version2,30

● Hyperextension of the fetal head2,5,30

● Perinatal viral insult2

● Vascular insult2

● Prenatal ischemic insult19

Labor and Delivery Factors
● Asphyxia6

● Difficult delivery2,5

● Forceps application5,30

● Fracture/dislocation of spine8

● Precipitous delivery2,30

● Shoulder dystocia30

Infant Factors
● Bleeding diathesis3

● Congenital vertebral anomalies2,5,10,30

● Hypotension48

● Hypotonia2,30

● Prematurity2,30

● Coarctation of the aorta repair34

● Invasive procedures in the newborn period2,14,16-18,33
inat
ewbo
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18 M. COLLEEN BRAND
f the left and weakness of the right upper extremities,
evere head lag, and early respiratory distress. Magnetic
esonance imaging (MRI) revealed hemorrhage into
he fourth ventricle and medulla that extended to
5.30

Hematoma and spinal cord compression is a rare,
lbeit serious potential complication of lumbar punc-
ure (LP), particularly in very premature infants in
hom the conus medullaris may still be ascending.14 A
ase report of decreased lower extremity movement
ollowing an LP in a 22-week gestation infant was
ecently published. Magnetic resonance imaging
howed a somewhat atypical termination of the conus
edullaris at L3 in this infant. Surgical exploration of

he spinal cord confirmed an intramedullary hematoma
esulting from puncture of the conus medullaris, pre-
umably during the LP.14 Laceration of the leptome-
inges can also result in a spinal fluid leak and com-
ression of the cauda equina.31

Compression fractures from extreme flexion during
n LP can also occur in premature infants and likely
esult from retropulsion and anterior wedging of verte-
ral bodies.13 Osteopenia, often seen in very-low-birth-
eight infants, increases the likelihood of vertebral

njury during procedures such as LP. See Sidebar 1 for
linical tips for gentle and effective immobilization for
P in fragile premature infants.

schemia
Vascular insults early in embryonic life can cause a

igure 3. (A). Radiograph showing disruption of cervical spin
n the cervical spine. (B) Magnetic resonance image showing d
ermission.
ertebral column malformation resulting in narrowing i

A

f a segment of the spinal cord.19 In utero interruption
f blood supply and vascular occlusion accounts for
ome cervical cord injuries.15,19 It is theorized that this
s the mechanism of injury for infants in the breech
osition with neck hyperflexion in utero who suffer
rom subsequent SCI.

Prenatal or perinatal spinal stroke, characterized
y prominent infarctions in the grey matter, along
ith select white matter involvement, has been
escribed after a nontraumatic deliveries.19 The rich
apillary networks in the cervical and lumbosacral
ections of the spinal cord have high oxygen de-
ands and can be negatively impacted by decreases

n blood flow.19 The spinal cord is also vulnerable to
n utero hypoxic ischemia events. Acute infarction
f the spinal cord results in neuronal necrosis and
xtensive cavitations in the spinal cord.2 In these
ases, a notable absence of fetal movements is re-
orted before the delivery.15

Spinal stroke has also been implicated as the etiol-
gy of paralysis following placement of umbilical arte-
ial catheters and can result in paraplegia.2,17-19,26,32

isruption of normal blood flow as a result of a mal-
ositioned or infiltrated central catheter may result in
ocal ischemic injury.

Extravasation of parenteral fluids from a central
essel catheter into the spinal canal has been described
n a 30-week gestation infant with a saphenous percu-
aneous central catheter.16 After the infant developed
ever and seizure-like movements, elevated triglycer-

te the shadow of the endotracheal tube crossing the chasm
ement of cervical spine. Courtesy of Dr. Michael Speer, with
e. No
isplac
des (presumably from the intralipids) were found in

dvances in Neonatal Care, Vol 6, No 1 (February), 2006: pp 15–24



t
g
t
r

f
m
s

r
h
s
t

p
d
r
a
a
a
i

E
W

I
o
c
i

i
l
o
m
s
a
C

r
f
a
n
o
o
M
o
e
o

RECOGNIZING NEONATAL SPINAL CORD INJURY 19

A

he spinal fluid. A cross-table lateral abdominal radio-
raph showed the line deviating posteriorly at L5 to S1
o enter the venous plexus. Although the line was
emoved immediately, the infant developed paraplegia.

Another case report highlights the potential for
emoral venous line migration into the paraspinous
usculature with infusion of parenteral fluids into the

pinal canal resulting in paralysis.33 Because the inju-

Table 2. Clinical Signs of Spinal Cord Injury

Neurological
● Hypotonia/weakness2-4,26,30

● Absent spontaneous limb movements2-4,29

● Weak or absent grasp reflex5

● Absent deep tendon reflexes3

● Weak cry3

● Sensory loss below the lesion9

● Urinary retention/incontinence3,11,26

● Poor rectal tone2,3,5,26

Respiratory
● Respiratory compromise/apnea2,3,29

● Paradoxical respirations3,26

● Bell-shaped chest on radiograph25,28

● Recurrent pneumonia25,28

SIDEBAR 1. CLINICAL TIPS FOR

APPROPRIATE POSITIONING FOR A

LUMBAR PUNCTURE

One technique for holding an infant for a lumbar
puncture is to position the infant on the side and
bring feet to hands and hold them together to create
a curve in the lumbar spine. This position prevents
flexion of the neck and helps maintain an open
airway. It is important to note that the infant’s head
does not need to be held down to the chest to
optimize access to the intravertebral spaces in this
position.

Analgesia reduces the distress of infants and makes
the procedure easier to perform.47 Provide adequate
pain control by using sucrose with pacifier, EMLA
cream at the site, and/or subcutaneous lidocaine at
the site to prevent the need for forceful positioning.47
dvances in Neonatal Care, Vol 6, No 1 (February), 2006: pp 15–24
ies were localized, rather than global (as seen with
ypoxic ischemic encephalopathy), ischemia of the
pinal cord was considered to be the cause of SCI in
hese infants.12,19

Spinal cord ischemia with subsequent paraparesis or
araplegia is a rare complication of operations on the
escending aorta (risk is 0.5% to 1.5% during primary
epair of coarctation). Hypothermic cardiocirculatory
rrest or the use of heparinized shunts to maintain
dequate distal perfusion pressure after aortic clamping
re used to protect the spinal cord from ischemic
njury.34

XAMINATION OF THE SPINE IN INFANTS

ITH SUSPECTED INJURY

n neonates SCI may present as profound global
hypotonia or asymmetry of movement. The presence

f respiratory distress, birth depression, hypoxic is-
hemic encephalopathy, or brachial plexus injury may
nterfere with early recognition of SCI.2,11,25-27

Clinical signs and symptoms of SCI are summarized
n Table 2. The clinical manifestations depend on the
evel and severity of the injury. Although injury can
ccur anywhere along the spinal cord, the most com-
on sites are the lower cervical and upper thoracic

pine in breech deliveries and the upper to midcervical
rea in cephalic presentations. If the lesion is above
4, total respiratory compromise may occur.
When presented with a hypotonic infant with respi-

atory compromise, especially if the infant has risk
actors associated with SCI, simultaneously secure the
irway and immobilize. Immobilize both the head and
eck until radiographs of the cervical spine can be
btained and carefully reviewed to assess for separation
f the vertebrae. Further evaluation with ultrasound or
RI may be needed to clear the spine.8,26 Examination

f the infant with suspected injury is important; how-
ver, consideration must be given to preventing hyp-
xia or causing additional mechanical injury.

Table 3. Determining the Level of Spinal
Cord Injury

Upper Cervical C2 to C4
More common in cephalic deliveries5,26,28,39

● Severe respiratory compromise or failure10,26

● Flaccid quadraplegia8 or tetraplegia4

Cervical-Thoracic C4 to T4
More common in breech deliveries5,28,39

● Diaphragmatic breathing/paradoxical respirations3,26

● High thoracic paraplegia8

● Lower extremity weakness26

● Abdominal distension26

● Atonic anus26

● Urinary retention26
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20 M. COLLEEN BRAND
Once the airway is secured, provide bag and mask
entilation. Intubation may be necessary to prevent
econdary injury from hypoxia. Avoid neck hyperex-
ension during intubation. Keep the spine straight and
aintain proper neck alignment. One option is to use
double mattress to elevate the shoulders. Later, a cast
r custom orthosis or mattress with a recess cut out for
he back of the head can be designed to accommodate
n infant’s relatively large occiput and maintain a
eutral neck position.5
Once the airway is established, the steps of the
eonatal Resuscitation Program are completed, and

he spine has been cleared, perform a more complete
xamination. Modify the approach based on the in-
ant’s medical status.

Continue to monitor the respiratory status carefully.
pnea occurs with high cervical lesions. Injury occur-

ing between C4 and T2 may involve the lower ex-
remities only, or may affect the diaphragm and result
n decreased function of the external respiratory mus-
les. If diaphragmatic breathing occurs, early radio-
raphs will reveal a bell-shaped chest. Observe for
aradoxical or “see-saw” respirations. These may be
een in infants with SCI who are spontaneously breath-
ng.10,25,27,28 In this type of breathing, part of the chest
oves in on inspiration and out during exhalation.
uscle weakness may predispose the infant to recur-

ent pneumonia, atelectasis, and hypoventilation.25,28

njuries below T4 have relatively better outcomes.28

able 3 summarizes the presenting symptoms according
o the level of injury.

Monitor temperature carefully during and after ini-
ial stabilization.26 Decreased spontaneous muscle ac-
ivity and limited flexion may contribute to hypother-
ia.
Examine the infant’s posterior surface with the in-

ant in the prone position if stable (Fig 4). Alterna-
ively, if ventilation is required, 2 care providers can
arefully logroll the infant to a side-lying position for
he examination. Visualize the full length of the spine
valuating for open defects such as myelomeningocele
r cutaneous markers that suggest underlying pathol-

igure 4. Placing the infant prone allows clear visualization of
he entire spine. Observe for symmetry as well as any
bvious boney or skin defects.
gy. Gently and systematically palpate the entire s

A

pine for integrity of vertebral bodies and small
asses (Fig 5).35 Myelomeningocele and cutaneous
arkers will be explored in future articles in this

pinal column assessment series.
Next, perform a thorough neurological evaluation.
bserve the infant’s resting posture, spontaneous
ovements, and overall tone. Evaluate the palmer

rasp, Moro, truncal incurvation, and Babinski reflexes,
oting any weakness or asymmetry of movement.35

est for level of sensation by touch or pinprick while
onitoring the infant’s facial features for a grimace.
bsence of sensation in an area will identify the level

f injury.11 Test for decreased deep tendon reflexes;
lthough diminished deep tendon reflexes are present
n the acute stage of SCI, spasticity may develop later
n life and is often mistaken for cerebral palsy.2,11,26

Beyond the initial presentation, observe for abdom-
nal distension that may indicate urinary retention.27 If
rinary retention is present, continue to monitor for
emperature instability, jaundice, and other nonspe-
ific signs of infection which may be symptoms of a
rinary tract infection related to urinary stasis.36 Eval-
ate the tone of the anal sphincter; a relaxed tone and
requent or constant stooling may occur with SCI and
ill require meticulous skin care and the use of barrier
reams to prevent skin breakdown. Provide careful
ositioning and gentle range of motion to prevent
ontractures.26 See Figs 6A, B and Fig 7 for gentle
andling strategies.

iagnostics to Identify Spinal Cord Injury
Occasionally, radiographs identify fractures and dis-

ocations or reveal a bell-shaped chest, suggesting an
bsence of function of the external muscles of respira-
ion.6,37 Because the vertebrae of a newborn contain a
arge proportion of cartilage, simple radiographs are
sually not helpful in diagnosing SCI.8,9

Ultrasound may be a useful noninvasive bedside
tudy to evaluate the spine.5,6,9,31 The appearance of
he normal spinal cord and the craniovertebral junc-

igure 5. Gently palpate each vertebrae along the entire

pine.

dvances in Neonatal Care, Vol 6, No 1 (February), 2006: pp 15–24
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RECOGNIZING NEONATAL SPINAL CORD INJURY 21

A

ion is well described.28,37 Three-dimensional ultra-
ound shows the alignment of posterior spinal segments
nd the integrity of vertebral bodies.38

Computed tomography identifies bony structures
etter than ultrasound; however, artifact from bone
ay produce false-negative results.9 Magnetic reso-
ance imaging gives the best resolution of subacute
nd chronic lesions and provides good visualization
f the cartilage as well as the bone and spinal
ord.3,4,6,8,9,26 Spinal cord injury may occur in the
bsence of radiographic evidence. This type of injury
s often termed SCI without radiographic abnormal-
ty (SCIWORA).5

Somatosensory evoked potentials are helpful in dem-
nstrating the level of complete motor and sensory paral-
sis.9,26 The usefulness in cervical spinal cord lesions is
imited in newborns due to the relatively small bioelectric
otentials produced in that area.9 Myelograms also give
mall responses so the level and pathology of the lesion
re difficult to isolate.3

IFFERENTIAL DIAGNOSIS OF SPINAL

ORD INJURY

n accurate diagnosis is important to guide appro-
priate care, to support and counsel families, and to

inimize medical-legal risk.6 Diagnosis of birth-related
CI is often delayed due to coexisting conditions, such as
ypoxic ischemic encephalopathy, occurs in �60% of

nfants with SCI.3,5,9

Diagnosis is based on the level, extent, and nature of
he lesion as established by clinical examination, diag-
ostic imaging, and electrophysiological data.9 The
ifferential diagnosis includes:

● Brain stem injury5

● Spinal epidural hematoma4

● Neuromuscular disorders2,3,11,15,26

● Spinal dysraphism9

● Syringomyelia9

igure 6. Handle infants gently, especially infants who are pr
osition when turning. (B) Maintain proper anatomic alignme
● Congenital intraspinal tumor9,11 i

dvances in Neonatal Care, Vol 6, No 1 (February), 2006: pp 15–24
● Brachial plexus injury5,9,30,39

● Hypoxic ischemic encephalopathy3,5,9

● Congenital torticollis9

● Respiratory distress syndrome9

● Sepsis

ROGNOSIS AND ONGOING RESEARCH

ncreased awareness of the unique developing anat-
omy and vulnerability of the newborn spine may

nhance prevention, allow for early recognition, and
nsure prompt treatment of SCI. Diagnosis is often
elayed due to coexisting injuries and SCI is often not
onsidered until clinical signs become clear.

Although milder degrees of injury may potentially

ure or hypotonic. (A) Carefully support infants in a tucked
f the head, neck, and spine throughout the turn.

igure 7. Always support the head, neck, and shoulders of an
emat
nfant when lifting, holding, or turning.
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22 M. COLLEEN BRAND
mprove, severe injury is typically irreversible.11,27

esions above C4 paralyze the diaphragm and require
ife-long ventilator support.3,26 Infants with severe SCI
ften develop spinal deformities.39 Focal cord narrowing
een on MRI is associated with poor mobility.2 The best
rognostic indicator is the resumption of breathing, espe-
ially on the first day of life,26-28 and the recovery of limb
otor function in the first 3 months.3,4,28

Important research efforts focused on neuroprotec-
ion and regeneration of nerve cells in the early stages
f injury are underway. Neuroprotection interrupts
econdary processes of injury such as edema, ischemia,
nflammation, excitotoxicity, cytokine release, and ap-
ptosis. A number of pharmacological agents are being
valuated including methylprednisolone, GM-1 gangli-
side, erythropoietin, minocycline, and edaravone.
The use of Schwann cell implants to create cellular

ridges to fill damaged areas of the spine, is also being
nvestigated, along with neural stem cell transplant
herapy. Researchers anticipate the need for a multi-
evel approach to SCI. Once therapies are proven
ffective the dose, duration, and timing have to be
etermined, along with their safety and efficacy in the
ewborn population.26,40-45

URSING IMPLICATIONS

aring for the infant with an SCI includes the
following challenges for nurses:

● Recognition of symptoms;
● Coordination of consultants and diagnostic test-

ing;
● Prevention of complications;
● Provision of support and education for parents.

Immobilize the infant’s head and neck until the
pine can be assessed by diagnostic imaging.8,26 Assem-
le an individualized interdisciplinary team headed by
he neonatologist.46 A neurology consult will help
stablish the diagnosis and identify potential treatment
ptions. Consult neurosurgery and orthopedic surgery
f SCI is suspected; they can assist with proper immo-
ilization, confirming the diagnosis, and management
f long-term orthopedic problems.5 A pediatric urology
onsultation is useful for infants with associated urinary
etention. Include parents in all team discussions and
ecisionmaking.
Change the infant’s position frequently to prevent

ressure sores and joint contractures. After the infant is
table, physical medicine and rehabilitation will direct
ngoing occupational and physical therapy to prevent
rogressive deformities. Encourage parents to learn and
articipate in the infant’s physical therapy.
Parents need to understand the full extent of the

njury and any available treatment options. Documen-
ation and communication should be accurate and
onjudgmental.

The occurrence of an SCI is devastating to parents

A

ho may need the opportunity to grieve before they
an accept the challenge of caring for an infant with
pecial needs. Provide emotional support and involve
lergy or spiritual leaders according to parents’ wishes.
he unit social worker can assist parents with financial
lanning, an application for social security benefits,
nd mobilize other community resources.

UMMARY

pinal cord injury is a rare but serious condition.
The unique anatomy and incomplete development

f the spinal cord and protective structures make the
ewborn uniquely vulnerable to SCI. Diagnosing SCI

n newborns is challenging due to the wide range of
ifferential diagnoses and associated problems. The
urse who receives the infant in the labor and delivery
uite, or cares for the infant in the neonatal intensive
are unit, is uniquely positioned to identify risk factors,
erform serial systematic physical assessments, identify
igns and symptoms, and ensure rapid identification of
CI in newborns.
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