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Infant patients are a unique challenge to emergency department (ED) physicians as the spectrum of normal in-
fant signs, symptoms and behaviors are often difficult to differentiate from abnormal and potentially life-
threatening conditions. In this article, we address some common chief complaints of neonates and young infants
presenting to the ED, and contrast reassuring neonatal and young infant signs and symptoms against those that
need further workup and intervention.
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1. Introduction

Caring for newborns and young infants in the Emergency Depart-
ment (ED) can present several unique challenges. Young infants present
with pathology that is not encountered in other age groups and require
unique diagnostic considerations and evaluations since severe pathol-
ogy can often present with vague findings. Young infants may exhibit
signs and symptoms that areworrisome to parents, but are actually nor-
mal for a child of that age.Wepresent a reviewof severalworrisomebut
normal signs and symptoms, and address how to distinguish these from
potentially dangerous conditions.
2. Discussion

This reviewwill focus on severalworrisome but normal signs, symp-
toms and behaviors that may prompt parents to bring their child to the
ED. We will address how to distinguish these normal behaviors and
exam findings from potentially dangerous pathology.
eetings to date.
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2.1. My baby has a goopy eye

Causes of neonatal conjunctivitis, otherwise known as ophthalmia
neonatorum, may be categorized as infectious or non-infectious. Infec-
tious causes in the newborn require a full sepsis evaluation (blood,
urine, and cerebrospinal fluid for analysis and culture), whereas most
non-infectious causes can be managed as an outpatient (Table 1).
Non-infectious causes

When silver nitrate was routinely used on all newborns, chemical
conjunctivitis immediately after birth was common and self-limiting,
lasting 48–72 h. However, newer eye ointments and drops are far less
likely to cause a chemical conjunctivitis [1]. The scant yellow crusting
caused by congenital nasolacrimal duct obstruction, also known as
dacryostenosis, is distinguished from conjunctivitis by the absence of
significant conjunctival injection (Fig. 1). Dacryostenosis is managed
as an outpatient with warm compresses and gentle tear duct massage,
[2] with referral to an ophthalmologist if it persists beyond 6 months
of age.

A dacryocystocele is a fluid collection, often with a blue hue, in the
inferomedial canthus resulting from an obstruction of the lacrimal
duct (Fig. 2). This requires consultation with an ophthalmologist as it
is estimated that 60% of these will become infected [3-5]. Nasolacrimal
duct obstruction and/or dacryocystocele can progress to an acute
dacryocysitis, which is an infected blocked tear duct characterized by
warmth, redness, and the ability to express purulence from the
punctum. Dacryocystitis in an infant requires a full sepsis evaluation,
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Table 1
Common causes of eye discharge in neonates

Cause of eye
discharge

Description/presentation Age of onset Need for full sepsis
evaluation

Management Notes

Chemical
Conjunctivitis

Non-purulent conjunctivitis Hours after birth No None Much less of an issue now that silver
nitrate is no longer routinely used

Dacryostenosis Scant yellow discharge without conjunctival
injection

Within days to
months after birth

No Warm compresses and gentle tear
duct massage

Referral to ophthalmologist if
persists beyond 6 months of age

Dacryocystocele Fluid collection with bluish hue in the
inferomedial canthus

Variable No unless
progression to
acute dacryocystitis

Referral to ophthalmologist Estimated that up to 60% of these
will become infected

Acute
Dacryocystitis

Categorized by warmth, redness and purulent
discharge from punctum

Variable Full sepsis
evaluation and
systemic antibiotics

Admission to hospital with
ophthalmology consultation

Often requires surgical intervention

Gonococcal
Conjunctivitis

Copious purulent discharge First 5 days of life Full sepsis
evaluation

Admission to hospital and systemic
antibiotics

Can rapidly progress to corneal
ulceration and globe rupture so
begin saline eye washes in the ED

Chlamydial
Conjunctivitis

Purulent discharge with conjunctival injection 5–14 days of life Evaluate for
Chlamydial
pneumonia

Systemic macrolide Chlamydial pneumonia may present
up to the first 8 weeks of life

HSV
conjunctivitis

Tearing with conjunctival injection. Often
associated with vesicular skin lesions, dendritic
corneal lesions, abnormal liver function tests or
fever

Variable Full sepsis
evaluation

Admit to hospital, parenteral
antibiotics until cultures negative,
parenteral Acyclovir, anti-HSV
topical drops

Potentially sight-threatening and can
be associated with skin lesions,
viremia, hepatitis and
meningoencephalitis
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systemic antibiotics, and hospital admission and ophthalmology consul-
tation [5,6].

The usually benign, non-infectious causes of neonatal conjuncti-
vitis must be distinguished from the infectious causes which can be
vision and/or life threatening. Some of the most common infectious
agents for neonatal conjunctivitis include gonorrhea, chlamydia,
herpes simplex virus (HSV), staphylococcal species, streptococcal
species and common viruses. Compared to the mild crusting seen
in non-infectious neonatal conjunctivitis, infectious conjunctivitis
can present with copious and persistent discharge and conjunctival
injection [1].

All forms of infectious neonatal conjunctivitis should prompt an ur-
gent ophthalmologic consultation because of the risk to vision, and an
evaluation for systemic disease. Gonorrheal conjunctivitis typically pre-
sents within the first 5 days of life and is often associated with an im-
pressive purulent discharge. Treatment is with topical and systemic
antibiotics, usually after a full sepsis evaluation. As gonococcal conjunc-
tivitis can rapidly progress to full thickness corneal ulceration and globe
perforation, frequent eye irrigation with normal saline should be initi-
ated in the ED. [1,6] In addition to bacteremia, gonococcal meningitis
is a possibility. Topical and systemic antibiotics at meningitic doses are
indicated. Chlamydial conjunctivitis usually presents in the first
5–14 days of life. Perinatally acquired chlamydial conjunctivitis may
be associated with chlamydia pneumonia, which may also present in
Fig. 1. Crusting of the eyes due to dacryostenosis. Photo used with permission courtesy of
Janelle Aby, MD (newborns.stanford.edu).
isolation up to the first 8 weeks of life. Treatment is with systemic
macrolides [1,6]. HSV conjunctivitis is a potentially sight-threatening in-
fection and can be associated with skin lesions, viremia and hepatitis,
and meningoencephalitis. Clinicians should suspect this especially if
there is an exposure to maternal HSV in the birth canal, neonatal
fever, abnormal hepatic function, dendritic lesions on fluorescein stain-
ing of the cornea, or if the characteristic vesicles are present [1,6,7]. Ap-
propriate gram-stain, cultures, and PCR can help distinguish between
the different infectious causes of neonatal conjunctivitis [1].
2.2. My baby's belly button is not normal

Normally, the umbilical stump will turn a dark brown/black color
and dry out prior to separating, typically within 1 week [8]. While dry
cord care is appropriate for most hospital deliveries, the use of a topical
antiseptic such as chlorhexidine, is recommended in resource poor set-
tings [9]. Delayed cord separation does not have a formal definition, but
most authors consider N3weeks to be delayedwhich can be concerning
for leukocyte adhesion deficiency [10-12].

With normal umbilical stump separation, there may be a foul “rot-
ting fruit” smell. There may be a scant amount of yellowish discharge
and a tinge of bloodwhen separating from the non-erythematous umbi-
licus [13]. Parents who are concerned about discomfort with separation
Fig. 2. Dacroyocystocele with bluish hue. Photo used with permission courtesy of Janelle
Aby, MD (newborns.stanford.edu).
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Fig. 4. Erythema due to dry cord care without evidence of omphalitis. The brown/black
color of the umbilical stump is also normal appearing. Photo used with permission
courtesy of Janelle Aby, MD (newborns.stanford.edu).

1155Z. Drapkin et al. / American Journal of Emergency Medicine 37 (2019) 1153–1159
of the umbilical stump may also need reassurance that the umbilical
cord is insensate.

The healing umbilical base can have a persistent moist raw flesh-
colored tissue with clear discharge: this may represent an umbilical
granuloma (Fig. 3). This can be treated with silver nitrate cauterization
if not epithelialized several weeks after the cord has separated from the
umbilicus [14,15]. If drainage of fluid persists after 1–2 months, evalua-
tion with ultrasound for a patent urachus can be considered.

Reassurance to parents about umbilical stump concerns should be
offered only if there are no signs of omphalitis, which is a medical and
potentially surgical emergency. Any erythema around the umbilicus
can be concerning for omphalitis, especially if there is streaking,
warmth, swelling, purulent discharge and/or fever [16]. A dry umbilical
stump can cause some erythema where it contacts the abdominal skin
but this erythema should bewithout other signs of infection and limited
to a distribution where the stumpmakes contact with the skin, and re-
solves rapidly with application of a barrier (Fig. 4). Omphalitis requires
admission for systemic antibiotic therapy due to the risk of systemic in-
fection given the proximity to the central circulation and the potential
for progression to necrotizing fasciitis [16].

Umbilical hernias are common in childhood, as is diastasis recti.
They rarely cause problems as long as they are soft and reducible.
They tend to resolve in the first few years of life. Surgery is rarely per-
formed before 3–5 years of age [17].

2.3. My baby is vomiting

While spitting-up is a normal infant behavior, it can be distressing to
parents andmust be distinguished frompotentially dangerous causes of
vomiting. Every infant will spit-up due to the small size of the stomach
and the poor tone of the gastro-esophageal sphincter. As long as the in-
fant is urinating normally, feeding, and growing, no intervention is
needed. Spit-ups tend to peak at 4 months and resolve over the first
year of life [18,19]. Overfeeding can present with increased spit-ups
due to the small stomach size of infants. Obtaining a careful history
can distinguish spitting-up, which tends to be a small amount and ef-
fortless, from forceful vomiting.

Unlike spitting-up, vomiting that is forceful or projectile typically
has an underlying etiology. Projectile non-bilious emesis after feeds in
an infant with a voracious appetite in the first 12 weeks of life suggests
pyloric stenosis, and is diagnosed by ultrasound [20,21]. This is often as-
sociated with a hypochloremic, hypokalemic metabolic alkalosis
[20,21]. Inborn errors of metabolism can present with emesis and are
often associated with an abnormal newborn screen and/or abnormal
metabolic laboratory studies such as hypoglycemia, hyperammonemia,
and lactic acidosis [22]. Necrotizing enterocolitis (NEC) can also present
with emesis and often abdominal distention, or bloody stools.
Pneumatosis can be seen on abdominal radiograph [22]. While 90% of
infants with NEC have a history of prematurity, term infants can also
Fig. 3. Umbilical granuloma. Photo used with permission courtesy of Daniel Stulberg, MD.
present with NEC. These term infants often present within the first
few days of life and often have other risk factors such as sepsis, polycy-
themia, low birth weight, or congenital heart disease [23-25]. Presenta-
tion of NEC can be delayed beyond the first month of life, especially
when there are other abnormalities such as congenital heart disease
[23]. Bilious emesis, or emesis with a green or bright yellow color,
may occur with malrotation and/or midgut volvulus, which is a surgical
emergency and can be evaluated with an upper GI series and surgical
consultation [26]. Bilious emesis can also be seenwith intestinal atresia,
intestinal webs, or meconium ileus [22]. While swallowed maternal
blood from cracked nipples is a common cause of hematemesis and
warrants a breast exam of breastfeeding mothers, hematemesis may
also have a more serious etiology such as submucosal mass, vascular
malformation, hemobilia, vitamin K deficiency, variceal bleeding, or
trauma [27]. Abusive head and/or abusive abdominal trauma remains
a consideration in every neonate with vomiting [22].

2.4. My baby is not stooling normally

Parents are often concerned about the color, texture, frequency, and
pain associated with stooling. Similar to adults, neonates may grunt or
strain with stooling, and this by itself does not necessarily indicate con-
stipation. Infant dyschezia, or straining and crying for 10 or more mi-
nutes before passage of soft stool in a healthy infant, is benign and
thought to be caused by poor coordination of the muscles that are
used to defecate. Infant dyschezia usually resolves by 6 months of age
[28,29].

Meconium stools are very dark green, tarry-looking stools and
should transition to normal stools by day of life 3–5. If meconium stools
persist after 5 days of life, then maternal milk production and infant
milk intake should be assessed. After the first 5 days, an infant's stool
is often a seedy, mustard-color for breastfed infants, but tends to have
more of a greenish color in formula-fed infants [30]. Infants with acholic
stools should be evaluated for obstructive processes such as biliary atre-
sia [31] as well as causes of neonatal hepatitis, inborn errors of metabo-
lism and congenital infections [32,33]. Bloody stools or black stools after
transition frommeconium should include an evaluation for gastrointes-
tinal bleeding, whichmay include swallowedmaternal blood, milk pro-
tein allergy, and anorectal fissure. There are however potentially more
serious causes of lower gastrointestinal bleeding such as obstruction,
necrotizing enterocolitis, Hirschprung disease and associated enteroco-
litis, volvulus, and vitaminK deficiency. These diseases can be diagnosed
by targeted laboratory and imaging studies [27,34]. Obstruction and
necrotizing enterocolitis can be evaluated with abdominal radiographs;
[27] Hirschprung disease can be evaluatedwith a barium enema but the
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gold standard is a biopsy showing absence of ganglion cells in the co-
lonic submucosa; [35] and volvulus can be evaluatedwith an upper gas-
trointestinal series [36]. For vitamin K deficiency bleeding, parents
should be asked if the infant received a vitamin K injection at birth.

An infant's frequency of stooling is a common cause for parental dis-
tress. In the first few days of life, after the breastmilk supply is
established, infants usually stool with each feeding. Infrequent stools
in the first 10 days of life and/or failure to pass meconium in the first
48 h are concerning for cystic fibrosis, Hirschprung disease and other
neurogenic causes of delayed colonic transit. Over days to weeks,
there can be a dramatic change in frequency: formula fed infants may
stool several times a day or may go more than a day without stooling;
breastfed infants may stool several times a day or may stool as infre-
quently as once every few days and all these patterns may still be con-
sidered normal if the stools are still soft [30,37-41]. Constipation in
infants, therefore, is defined by texture (hard stools) rather than fre-
quency. While an infant does not need to stool every day, constipation
is a heralding sign of infantile botulism and often precedes other signs
of infantile botulism such as weakness, poor feeding, weak suck, ptosis
and eventual respiratory failure and paralysis [42].

Another concerning genitourinary finding for parents is the orange
tinged urine that can be foundwith urate crystals. Urate crystals appear
as a pink to orange color in the urine and may be mistaken for blood
[43]. Urate crystals are often seen in breastfed infants where the
mother's milk is delayed and can be normal in the first 5 days of life,
afterwhich evaluation for adequate nutritional intake is warranted [40].
2.5. What's going on under my baby's diaper?

Hormonal fluctuations in the neonatal period can result in changes
in the genitourinary area that are concerning to parents. Female infants
may experience scant vaginal bleeding due to hormonal withdrawal be-
tween the third and seventh day of life [44]. Likewise, a prominent hy-
menal tag may be present at birth, and will regress as estrogen levels
decrease [45].

Fluctuations in hormones can lead to other changes in infants as
well. Notably, higher prolactin levels may lead to the appearance of
breast buds in the first week in both male and female infants. These
breast buds are normal and may even be associated with a scant dis-
charge known as witch's milk, and usually resolve by 4 weeks. Infants
with an increase in size of breast buds or new onset of breast buds
after 2 months should be evaluated for endocrine abnormalities [46].

The appearance of the circumcision site can be a concern for parents
of male infants. Despite the erythema and yellow film that commonly
accompanies normal healing, infection is rare, ranging from 0.01 to
0.06% [47]. Mild inflammation limited to the glans can be treated with
topical antibiotic as most of these represent swelling and fibrinous exu-
dates that represent normal healing. If the glans and/or shaft of the
penis has increasing edema, erythema and warmth, an infection should
be considered and a full sepsis evaluation, systemic antibiotics, and con-
sultationwith a pediatric urologist should be initiated [48]. The foreskin
of a neonatal uncircumcised penis does not need to be retracted for
cleaning [49].

It is important to distinguish undescended testes from retractile tes-
tes: retractile testes can be brought into the scrotum by the examiner
and will stay in the scrotum until a cremasteric reflex occurs, whereas
an undescended testes will immediately retract out of the scrotum
when released [50]. While hydroceles are a common finding in new-
born males and the majority will resolve during the first year of life,
[51] a tense hydrocelewarrants ultrasound as itmay need surgicalman-
agement andmay represent in-utero torsionwith absorption of the tes-
tis [52]. Unlike umbilical hernias, all infants with either an inguinal
hernia on exam or a history consistent with a reduced inguinal hernia
need prompt surgical follow-up due to the potential for incarceration
[53,54].
2.6. My baby is not moving normally

Parents are often concerned about the way that their newborn ap-
pears to move. Distinguishing normal newborn movements from neuro-
logic problems can be difficult given the subtle differences between
normal newborn movements and abnormal movements caused by sei-
zures, infantile spasms, drug withdrawal/intoxication, or non-accidental
trauma (Table 2).

Normal newborn jitteriness tends to occur with state variation (sleep
to arousal) or external stimulus. It is a “fine tremor” that is generally
b3 cm and N6 Hz and is not associatedwith altered level of consciousness
or abnormal gaze/eye movements. Reassuring features of jitteriness in-
clude resolution ofmovementwhen the limb is held or the infant is suck-
ing. Episodes become rarer and requiremore stimulation over time as the
condition resolves in the first few months of life [55-59].

Benign neonatal sleepmyoclonus can be confusedwith seizures. Be-
nign neonatal myoclonus presents as repetitive myoclonic jerks that
cease when the baby is awakened. They can be exacerbated by sound
and usually appear in the early phases of sleep. Onset is typically in
thefirst 2–4weeks of lifewith resolution by 6months of age.While per-
sistentmyoclonus during sleep warrants investigation, occasional myo-
clonic jerks is considered normal [59,60]. Bilateral ankle clonus can be
normal up until 8 months as long as it is a few beats, not sustained,
and the child is developing normally [61].

While many children have benign causes of jitteriness and myoclonic
jerks, these must be distinguished frommovement disorders that can af-
fect newborns and infants. Abnormal jitteriness can present at rest with-
out either internal or external stimulus and the amplitude does not
diminish with time. Arms and legs may also be involved rather than just
the hands and feet. Important diagnostic considerations for abnormal jit-
teriness and exaggerated neonatal reflexes include hypoglycemia, hypo-
calcemia, hypomagnesemia, tetany, sepsis, drug withdrawal, and central
neurologic processes [55,56]. The onset of withdrawal from neuroactive
drugs used during pregnancy varies according to the class of drug used.
Symptoms can be delayed for days to weeks for long-acting opiates
such as methadone and for selective serotonin reuptake inhibitors. As
such, the first signs of drug withdrawal such as irritability, increasing
tremors, vomiting, diarrhea, rhinorrhea, poor feeding, temperature insta-
bility, hypertonia, diaphoresis or seizuresmaybe in the ED rather than the
newborn nursery [62].

Seizures can have a variety of presentations in newborns. These can
include abnormal repetitive movements that cannot be suppressed and
abnormal eyemovements,with orwithout alteredmental status. All ab-
normal neonatal movements that are not explained by neonatal jitteri-
ness or neonatal sleep myoclonus warrant a further evaluation.
Generalized tonic-clonic seizures in neonates are rare because the neu-
ronal connections are not sufficiently developed [63]. In contrast to
older children, infants b3 months old with new onset seizures often
have underlying causes that can be detected by laboratory and/or neu-
roimaging studies that would change acutemanagement in the ED. [64-
66] American Academy of Neurology guidelines allow for non-urgent
outpatient magnetic resonance imaging study (MRI) for a child
b1 year old with new onset seizure and allow for labs/lumbar puncture
at physician discretion as long as the child does not have a postictal focal
deficit and has returned to baselinewithin several hours [67]. However,
other studies focusing on children b6 months have found high rates of
actionable findings on laboratory studies and neuroimaging, and MRI,
the preferred imaging modality, is often not available in the ED.
[66,68] Therefore, for infants b3 months presenting with a new seizure
in the ED, a non-contrast head CT should be strongly considered to eval-
uate for congenital abnormalities evidence of abusive head trauma. Labs
should include electrolytes, glucose, ammonia, acid-base studies, and
lactate to evaluate for inborn errors of metabolism; a full sepsis evalua-
tion should be strongly considered to evaluate for bacterial and viral
meningitis, especially in infants who are febrile, have a concerning
birth history, or who have not returned to baseline.



Table 2
Benign infant movements that may be mistaken for pathology

Movement Description/presentation Age of onset/resolution Dangerous mimics

Jitteriness Fine tremor, b3 cm, N6 Hz, suppressible, normal level of consciousness, tend to occur
with sleep-wake arousal or external stimulus

Onset typically at birth, resolves by
first few months

-Seizures
-Drug withdrawal
-Electrolyte abnormalities
-Tetany
-Sepsis

Benign neonatal sleep
myoclonus

Few repetitive myoclonic jerks while sleeping that resolve when awake, usually in early
phase of sleep

Onset typically at 2–4 weeks,
resolves by 6 months

-Seizures
-Drug withdrawal
-Electrolyte abnormalities
-Tetany
-Sepsis

Saccadic intrusions Small amplitude conjugate interruption of smooth eye pursuit while trying to track
without slow/fast phase

Onset typically at birth, resolves by
first few months

-Nystagmus
-Blindness
-Seizures
-Neurologic dysfunction
-Opsoclonus

Gaze asymmetry Disconjugate gaze at initiation of conjugate focus Onset typically at birth, resolves by
4 months

-Cranial nerve palsy
-Orbital/intracranial tumor
-Neuromuscular disorder
-Increased intracranial pressure
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One type of seizure that is unique to infants and commonly has a de-
layed diagnosis is infantile spasms. Infantile spasms often occur in a
cluster of spasms, usually just following arousal. They consist of sudden
brief contractions of multiple muscle groups followed by a longer tonic
phase. The child often cries after these spasms occur. The peak age for
onset is 4–8 months but they can present earlier. Infantile spasms are
often associated with developmental arrest and regression, both of
which are concerning features that should prompt further evaluation.
Infantile spasms can be associated with long term problems such as de-
velopmental delays, and persistent seizures [69,70]. Early diagnosis and
intervention is associated with improved outcomes [71-73].

Eye movements can appear abnormal in infants as well. As children
learn to stay fixed on a moving object, they may demonstrate saccadic
intrusions that interrupt smooth pursuit eye movements. These sac-
cadic movements can be normal as long as the infant is still trying to
track and there does not appear to be a slow and fast phase as in true
nystagmus. These interruptions of smooth pursuit tend to diminish
over the first few months of life [74,75]. Eye movements that do not
fit this description, such as abnormal eyemovements at rest, nystagmus
with a fast and slow phase, or roving eye movements (slow aimless
movements of the eyeswhich can be an early presentation of blindness)
should be referred to a pediatric ophthalmologist [74]. Gaze asymmetry
at initiation of conjugate focus can be normal up until 4 months. Over
time, infants should be able to focus on a face, and by 2 months, track
across 180 degrees without auditory cues. An infant with strabismus
that persists beyond 4 months should be evaluated by a pediatric oph-
thalmologist [76].

2.7. My baby is breathing funny

Periodic breathingmay be concerning to parents andmust be distin-
guished from apnea. Periodic breathing is seen in a comfortable
appearing neonate without tachypnea or cyanosis, with pauses in
breathing that last b10 s [73]. Periodic breathing is normal and is the
reason that practitioners listen to a child breathe for 60 swhen checking
a respiratory rate as pauses in periodic breathing may be followed by a
transient rapid succession of breaths. Apnea,which is defined as a pause
in respirations of N20 s [77] is concerning. Causes of apnea unique to in-
fants include bronchiolitis and viral respiratory infections (particularly
in children b44 weeks post gestational age) [78], pertussis, meningitis,
non-accidental trauma, obstructive apnea, seizure, and neuromuscular
weakness. Detailed guidelines for brief resolved unexplained events
(BRUE) have been published [79].

Noisy breathing is also common in infants aswell. Laryngomalacia is
the most common congenital laryngeal abnormality and is a common
cause of stridor in infants. Symptoms typically develop over the first
2 weeks of life and tend to peak at 2 months and resolve by 12–-
24 months. As long as symptoms are mild and intermittent and the in-
fant is feeding and growing well, this condition can be monitored by a
pediatrician. Stridor at rest, when the infant is supine, and that seems
to worsen with age instead of improving should be investigated [80].
Factors on history than can beworrisome include history of neck orme-
diastinal surgery which is concerning for paretic vocal cord; history of
prolonged intubation which may suggest subglottic stenosis; stridor
along with a cutaneous hemangioma which may suggest subglottic
hemangioma; acute stridor along with infectious symptoms which
may represent croup, epiglottitis, and/or bacterial tracheitis [80].
2.8. My baby's skin is a funny color

All babies have some degree of cyanosis at birth and this cyanosis
should resolve within first 10 min of life [81]. Acrocyanosis, or a bluish
discoloration of hands and/or feet, can be normal within the first few
days of life as long as there is no central cyanosis or signs of respiratory
distress [40,82]. Other causes of peripheral cyanosis include cold expo-
sure and increased oxygen extraction from shock or sepsis [83]. Central
cyanosis is defined as a dusky appearance of the body and the mucous
membranes and is always concerning beyond the first 10 min of life.
The main causes of central cyanosis can be categorized as problems
with respiration, problemswith ventilation, congenital heart abnormal-
ities, and hemoglobinopathies. A chest radiograph, four extremities
blood pressure and oxygen saturations, the hyperoxia test, or obtaining
an arterial blood gas after the baby is on 100% oxygen can help distin-
guish between these causes [83,84].

Another skin discoloration that can be concerning is neonatal jaun-
dice. It is most commonly an unconjugated hyperbilirubinemia caused
by a combination of increased bilirubin production and decreased bili-
rubin clearance due to immature conjugation. Current American Acad-
emy of Pediatrics recommendations are that after discharge from the
hospital, measurement of bilirubin should be performed if the jaundice
appears excessive for the child's age with the caveat that visual estima-
tion of bilirubin levels can be inaccurate [85]. While all infants have
some level of physiologic jaundice, proper identification and manage-
ment of severe cases is crucial as infants may develop bilirubin-
induced neurological dysfunction or progress to acute bilirubin enceph-
alopathy (kernicterus). Physicians need to combine knowledge of the
patient's risk factors, the infant's age in hours, and a bilirubin level in
order to determine if the infant needs follow-up, phototherapy, or an
exchange transfusion [85].
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It is important to note that while neonatal jaundice is common and
most often requires no intervention, there are other causes of jaundice
that must be further evaluated. Jaundice beyond the first three weeks of
life should be evaluatedwith ameasurement of total and fractionated bil-
irubin as well as a review of the newborn metabolic screen. While
prolonged jaundice can be a manifestation of breast milk jaundice, this
is a diagnosis of exclusion. Prolonged high elevations of unconjugated bil-
irubin may be the result of glucuronyl transferase deficiency such as in
Crigler-Najjar syndrome or Gilbert's syndrome, or due to excess hemoly-
sis from blood group incompatibility or G6PD deficiency. Conjugated
hyperbilirubinemia in infants should be concerning for metabolic abnor-
malities, hypothyroidism, galactosemia, sepsis, hepatitis, and obstructive
problems such as biliary atresia, choledochal duct cysts, duodenal webs
[86].

2.9. My baby has a bruise

Distinguishing between potentially dangerous and benign skin le-
sions can be challenging. While a young infant with bruising or burn
marks warrants an evaluation for child abuse since young infants are
too young to roll and injure themselves, several skin lesions can bemis-
taken for bruising or burn marks. Congenital dermal melanocytosis
(“Mongolian spots”) are flat, purple to blue colored lesions that are
most frequently located in the sacral area and do not fade or rapidly
progress through color changes like bruising [87-89]. An infant who is
lying down may develop sudden erythema of the dependent side of
the body known as a harlequin color change that may last for several
minutes afterwards and may continue up to 3 weeks of life [90]. Capil-
lary hemangiomas can be mistaken for bruising as they often have a vi-
olaceous base—these lesions usually appear during the first few weeks
of life and rapidly grow before eventual involution. Unlike bruises
they blanch with pressure [88]. Bullous impetigo is an infectious disor-
der caused by Staphylococcus aureus which begins as vesicles that
coalesce into large bullae that eventually rupture and form a well de-
marcated annular area with marked erythema that may develop sec-
ondary scaling and crusting. A pathognomonic finding for bullous
impetigo is a “collarette sign,” or a ring of scale around the ruptured le-
sions [91,92]. These lesions may be mistaken for burn marks [89,91].
Unlike burns, these lesions follow a distinct progression of vesicles
coalescing into bullae and then rupturing and crusting—parental photo-
graphsmay help demonstrate this progression. Bullous impetigo lesions
should be cultured; mild lesions can be treated with topical antibiotics
while more severe or generalized lesions or children with fever or
other systemic signs are treated with topical and systemic antibiotics
after a complete sepsis evaluation [91-93].

2.10. My baby has spots

While there are many skin findings that are unique to young infants
[87,90], one particular challenge for ED physicians is distinguishing po-
tentially dangerous pustules and vesicles from benign lesions. In addi-
tion to recognizing potentially dangerous infectious causes of pustular
lesions, ED physicians should be familiar with common benign causes
of pustular and popular lesions. Erythema toxicum neonatorum is com-
mon and tends to present as crops of small papules and pustules
surrounded by a large inflammatory wheal that appears on the first
few days of life and resolves spontaneously by two weeks of life
[90,93]. Transient neonatal pustular melanosis is present at birth and
is more common among black infants; these lesions presents as pus-
tules without surrounding erythema that rupture easily leaving behind
a hyperpigmented macule that fades within several weeks [90]. Neona-
tal acne presents as erythematous papules and pustules and may be as-
sociated with open and closed comedones; these lesions tend to be
isolated to the face and resolve within the first four months of life
[90]. Milia and miliaria are common small white to yellow colored
papules without an erythematous base and are caused by retention of
keratin and sweat respectively [90].

These benign pustular lesions must be distinguished from poten-
tially dangerous infectious causes of pustules. Staphylococcal pustulosis
can present as pustular lesions over an erythematous base [94,95] and
requires treatment with systemic antibiotics with methicillin resistant
Staphylococcus aureus coverage. Culture and gram stain of these lesions
can be helpful for confirming diagnosis. If fever or systemic illness is
present, a full sepsis evaluation should be performed prior to initiation
of antibiotics [94,96]. HSV can manifest as groups of vesicles on an ery-
thematous base; neonates suspected of having HSV need a full sepsis
evaluation and need to be started on antiviral therapy while awaiting
confirmatory testing [93].
3. Conclusion

Newborns can have a variety of signs, symptoms, and behaviors that
may appear worrisome to parents, but are within the range of normal
for their age. EM physicians need to be familiar with these normal var-
iations of newborn findings in order to distinguish them from poten-
tially dangerous pathology and appropriately reassure parents.
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