
Newborns—infants younger than 28 days of age—are particu-
larly challenging to emergency medicine physicians. The inability
to communicate directly with the patient, the lack of an established
pattern of feeding and behavior, and the increased likelihood of
congenital disease in this age
group make a compulsive his-
tory, physical examination, and
heightened awareness of the
potential for underlying disease
a mandate.  Despite practition-
ers’ fear of missing something,
the majority of these infants are
normal. The most important
tool for recognizing a newborn
with a problem or potential
problem is a strong foundation
of knowledge about normal
infant rashes, feeding patterns,
and expected variations. 

The authors review common newborn problems with an
emphasis on normal variations and deviations that require a
more thorough evaluation.

—The Editor

Introduction
Newborn patients, age 0-28 days, comprise a significant frac-

tion of all emergency department (ED) visits. Many emergency

physicians are somewhat uncomfortable with this age group, due
to a combination of factors that includes altered physiology,
inability to obtain historical information from the patient, unreli-
able and challenging physical examination findings, and numer-

ous other reasons. Common
presenting complaints in this
age group include jaundice, dif-
ficulty breathing, feeding prob-
lems, and irritability; the most
frequent diagnoses include nor-
mal physiology, jaundice, feed-
ing problems, and possible sep-
sis.1,2 An understanding of nor-
mal newborn anatomy, physiol-
ogy, and behavior can be of
great practical value in the safe
and effective evaluation and
treatment of newborn patients.
Understanding the range of

acceptable normal variation can help the ED physician in the
recognition of more serious underlying pathology. Serious com-
plaints, such as fever, lethargy, sepsis. cardiac disease, and appar-
ent life-threatening events (ATLEs), are discussed in other issues.

Evaluation of the Neonate
Evaluation of the neonate can be particularly challenging.

Neonates are unable to provide any history related to their chief
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complaints. Physical examination findings can be unreliable and
variable. While evaluation of the overall appearance can be help-
ful, a well appearance does not rule out significant illness. Signs
such as listlessness, poor feeding, and cyanosis are strongly sug-
gestive of serious illness. However, a well-appearing neonate,
even with a social smile, does exclude significant illness, includ-
ing occult sepsis.

Vital Signs. Assessment of a newborn’s vital signs can pro-
vide vital clues to the health of a newborn. Normal body temper-
ature in neonates is less than 38° C. Normal heart rate is 120-180
beats per minute. Normal respiratory rate is 30-60 breaths per
minute. Normal blood pressure is 60/40 mmHg or higher. Typi-
cal weights are 3-4 kg.

Any fever greater than 100.5° F rectally is abnormal; elevated

respiratory rates should suggest underlying respiratory or cardiac
disease and elevated blood pressures should be repeated and, if
hypertension is confirmed, the infant carefully assessed for
underlying cardiac or renal disease.

Sleep Disturbances
As any parent of a newborn is acutely aware, sleeping pat-

terns in the neonatal period are extremely unpredictable. New-
borns typically sleep 18-22 hours per day; however, much to the
chagrin of exhausted parents, those sleeping hours often do not
occur reliably during the night hours. Many newborns lack
day/night differentiation, and have sleeping and waking cycles
throughout a 24-hour period. Newborn sleeping patterns are so
erratic and unpredictable that nearly any sleeping pattern should
be accepted as a normal variant. Sleeping patterns typically
become more predictable by 2-3 months of age. Sleeping pat-
terns can be influenced by feeding schedules, light, and caregiver
preferences.3 Infants predisposed to sleeping disturbances at 12
weeks of age often can be identified by 1 week of age by a high
number (greater than 11) of feedings per day, and those infants
may demonstrate improved sleeping patterns through behavioral
interventions such as maximizing the differences between day
and night environments, and delaying nighttime feedings.4

Parents should be advised to place infants on their backs or
sides, to reduce the possibility of sudden infant death syndrome
(SIDS). Fluffy or overly soft mattresses and blankets should be
avoided. Infants should not sleep in the same bed with other chil-
dren or adults.

Crying/Fussiness
Crying is a normal newborn behavior, so natural and com-

monplace that the absence of crying is considered abnormal.
Crying may be considered a form of communication regarding
some unmet need or discomfort. However, crying in the neonatal
period often has no discernable reason.

Understanding normal crying patterns is important in the
evaluation of newborn fussiness. Crying patterns change with
age. The typical newborn may cry for two hours per day, and
crying tends to peak at 6 weeks of age.5 Newborns younger than
3 months have the highest frequency of crying, and cry on aver-
age of 2-3 hours per day.6-8 This decreases by approximately half
by the time the child is 1 year of age. Crying often is at its height
during afternoon and evening hours. However, there is consider-
able variation among infants, and an individual may not fit any
discernable pattern yet be completely normal.

Excessive crying is a common complaint among parents of
newborns. Crying and irritability are among the most common
reasons for seeking medical attention in the first three months of
life.9-11 Excessive crying may have detrimental effects on other
family members, including sleep deprivation, frustration, feeding
difficulties, anger, and child abuse. One interesting study from
the United Kingdom estimates an annual cost to the national
health system of $104 million related to evaluation and manage-
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ment of crying and sleeping difficulties.12 Excessive crying has
numerous definitions in the medical literature; the use of differ-
ent definitions affects which infants are included.13 Some com-
monly used definitions include persistent crying for more than
three hours per day, inconsolability, level of parental concern,
seeking of medical attention, and others.

Colic. Some use the term “colic” to refer to excessive crying
in the first three months of life, attributed to unproven intestinal
distress. Colic has been defined as paroxysms of crying for three
hours per day or more for at least three days per week during a
three-week period.14 However, there is considerable variation
about the use of the term colic, its definition, and prevalence of
the diagnosis. Because of the lack of evidence supporting colic
as a specific defined diagnosis, many prefer more general
descriptive terms (e.g., excessive crying, persistent crying, or
paroxysmal fussing).15

Because of the tremendous variability in infant behavior,
parental concerns regarding excessive crying should be taken
seriously and investigated. However, physicians should be aware
that often no specific organic etiology can be found.16-18 Numer-
ous etiologies for excessive crying have been described, includ-
ing occult infection, trauma (including child abuse), vaccina-
tions,19 toxicities, congenital anomalies, hair tourniquet around a
finger or toe, corneal abrasion, drug withdrawal, and a variety of
acute medical and surgical conditions.11,20 Other diagnoses that
should be considered include inguinal hernias, testicular torsion,
and urinary tract infection. 

History should be sought, including history of crying, feeding,
sleeping, birth history, fever, cough, change in bowel habits, num-
ber of wet diapers, illness, and recent vaccinations. Physical
examination should be performed while the infant is completely
undressed, and should include general appearance, vital signs,
and weight. A complete physical examination often reveals the
source of crying.21 Particular attention should be paid to ruling
out any evidence of trauma or acute medical illness. Interactions
between infant and caregiver should be assessed. Ancillary tests
should be considered when appropriate, including fluorescein
staining of the eyes, urinalysis, skeletal radiographs, and comput-
ed tomography of the brain. Sepsis workup should be considered
if fever is present or if sepsis otherwise is suspected. If history
and physical examination do not reveal a source of distress or ill-
ness, several approaches may be recommended, including
increasing physical contact, increasing feeding frequency during
time periods prone to excessive crying, environmental changes
(e.g., car rides, swings, or stroller walks), frequent burping, diaper
changing, or changing formula preparations for bottle-fed infants.
Parents should be referred back to their pediatrician for follow-up.

Dermatologic Complaints
Dermatologic complaints rather unique to the newborn popu-

lation presenting to the ED include birthmarks, diaper rashes,
and seborrheic and atopic dermatitis.22,23 The majority of these
diagnoses are made in the newborn period. By the time the child

is older and presents to the ED, the parents usually have consult-
ed with a pediatrician, are aware of the diagnosis, and know
specifically what complications are associated with the condition. 

Brown birth marks include café-au-lait (“coffee with milk”)
brown spots and pigmented nevi. Café-au-lait spots usually are
macular (flat) and appear to be light tan in color. They are
sharply demarcated. Irregularly edged lesions are more likely to
be malignant. Five or more lesions on one individual can be a
marker for Von Recklinghouse Disease or neurofibromatosis, or
McCune-Albright syndrome (polyostotic fibrous dysplasia).

Dark brown lesions usually are congenital melanocytic nevi
and occur in 1-2% of the general population. Small lesions are of
little concern. Large lesions are more likely to become malig-
nant. Because of the potential for larger lesions to develop into
melanoma, the parents should be referred to a dermatologist.

A special pigmented lesion present in a large number of
infants of Asian descent, East African, American Indian, or Eski-
mo heritage is the Mongolian spot. It is seen in about 40% of
Hispanics and up to 9% of Caucasians. The lesions are blue-gray
spots of melanocytes, usually located over the sacrum, and may
be multiple in number. Mongolian spots typically are present at
birth and usually resolve by 4 years of age. Frequently, these
lesions may be misinterpreted as a hematoma from suspected
child abuse. A careful history taken should differentiate these
spots from child abuse. These lesions usually have no clinical
significance.

Vascular birthmarks are even more common than brown
birthmarks (other than Mongolian spots). The flat version, or
nevus flammeus, often is called a “stork bite” if on the back of
the neck, or “angel kisses” or “temper spot” if on the forehead
and upper eyelids. They have no medical significance and usual-
ly fade within a few months. A sharply demarcated, persistent,
and often highly visible version of the nevus flammeus is the
port wine stain. If this is found over the first branch of the
trigeminal nerve (forehead), it may be an indication of Sturge-
Webber syndrome.

Capillary hemangiomas are a form of vascular malformation.
They start either at birth or shortly thereafter, usually grow until
about the age of 1 year, then usually involute over the succeeding
years. Fifty percent resolve by 5 years of age, and 90% by 9
years of age. Unless the location of the hemangioma causes a
secondary problem, the best approach is to wait for resolution.
Most hemangiomas are only cutaneous, but some patients also
have internal hemangiomas in the lung, liver, gastrointestinal
tract or central nervous system. In certain situations, these can be
fatal — usually related to heart failure. The possibility of internal
hemangiomas should be considered and investigated in any child
with signs or symptoms of heart failure or hepatosplenomegaly
and several of these lesions.

Diaper rashes come in two common forms — mechanical and
secondarily infected skin (most commonly by yeast). Typical
diaper dermatitis is a mechanical irritation of the skin by the wet
soiled diaper. The skin folds generally are  spared, as this is not
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where the diaper rubs. (See Figure 1.) It is more likely on the
convex surfaces of the thigh, the mons, or the scrotum, and is
typically erythematous and macerated. Hydrocortisone 1% oint-
ment twice a day covered with a paste of zinc oxide paste with
each medication dose and each diaper change for no more than
one week should improve this condition rapidly. Frequent diaper
changes or wearing no diaper at all also is recommended.

In the infant with diaper dermatitis, a secondary skin infection
with Candida albicans is common. Candidiasis can be differenti-
ated from mechanical irritation by two signs. First, the intrigi-
nous skin fold is red and macerated; and second, satellite lesions
are present. Surrounding the zone of maceration in candidiasis
are erythematous maculopapular lesions, areas of yeast infection
not directly contiguous with the major excoriated area. Candidia-
sis responds well to topical antifungals, such as nystatin oint-
ment, clotrimazole, or miconazole cream. The ointment is less
irritating, as it is not alcohol-based. Zinc oxide paste is placed
over the medication with each dose and with each diaper change.

Infantile seborrhea (cradle cap) commonly is seen in the
neonatal period. Yellow, scaly, scalp plaques are characteristic of
the diagnosis. Some parents are hesitant to remove the yellow
waxy plaques, which can predispose to seborrhea. The child also
may develop a facial rash, and the rash may extend to the entire
body. Treatment consists of applying baby shampoo or baby oil
to the lesions and leaving on for 30 minutes to soften the plaque,
followed by shampooing vigorously enough to remove the

plaque. Hydrocortisone 1% twice a day also may be used until
the lesions are gone.

Eczema (atopic dermatitis) also commonly is seen in the
neonatal period. Eczema tends to be recurrent, whereas sebor-
rhea typically is not, if adequately treated. Infantile atopic
eczema typically occurs on the flexor surfaces of the extremities,
e.g., in skin folds of the elbows and behind the knees. Eczema
tends to be more pruritic and typically develops after 3 months
of age. The treatment of choice for atopic eczema is topical
steroids, such as hydrocortisone 1% cream, twice a day (except
on the face). Emollients, such as petroleum jelly or a hypoaller-
genic cream (such as Eucerin cream), can be placed over the
hydrocortisone at night. Diphenhydramine may be administered
at night for older infants, but typically is not recommended in the
neonatal period. Avoiding irritating fabrics, heat exposure, and
frequent bathing also may provide symptomatic relief. 

Milia is another form of facial dermatitis commonly encoun-
tered in newborns. These are tiny, plugged hair follicles, also
known as small epidermal inclusions cysts. Lesions are very
small (1 mm or less in size), white papules. Milia are benign,
and local hygiene with baby soap and a washcloth is usually all
that is necessary for treatment. 

Neonatal acne occurs commonly in the first two weeks of life,
related to maternal hormone shifts following delivery. (See Fig-
ure 2.) Neonatal acne typically resolves spontaneously following
the normalization of the infants hormonal regulation, and no
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Figure 2. Neonatal Acne

Photograph courtesy of Catherine Marco, MD

Figure 1. Diaper Dermatitis 

Note that the the erythematous marks are not in the intriginous
fold, but rather on the thigh where the diaper rubs. (Photograph
courtesy of Michael Osborne, MD)



treatment is necessary. Over-the-counter acne preparations and
overly aggressive cleansing should be avoided. 

Molluscum contagiosum also may appear as white papules on
the face or neck. The lesions of molluscum, a viral exanthem,
have an umbilicated or depressed center. 

Conjunctivitis
The most common cause of neonatal conjunctivitis is chemi-

cal irritation, which usually occurs in the first two days of life as
a result of ocular prophylaxis. Silver nitrate is 2-12 times more
likely to cause irritation than erythromycin or tetracycline.
Maternal-fetal transmission of specific etiologic agents at deliv-
ery also may lead to conjunctivitis. The majority of these etio-
logic agents are sexually transmitted diseases. To prevent mater-
nal-fetal transmission, silver nitrate 1% (AgNO

3
) commonly was

used. However, because of local irritation and resultant chemical
conjunctivitis, erythromycin 0.5% ointment (1 dose) now rou-
tinely is recommended. A second option is to use tetracycline
1% ointment in a single dose.

Gonorrhea conjunctivitis is a serious form of bacterial con-
junctivitis, and typically results in hyperpurulent discharge
occurring at days 2-4 of life. Patients with gonorrheal conjunc-
tivitis typically should be admitted for antibiotics, eye irrigation,
and management of potential complications, including corneal
ulcerations, scarring, synechiae formation, and resultant sight
impairment. All infants with suspected gonorrhea require a com-
plete septic evaluation to exclude systemic disease. If there is
evidence of systemic illness (disseminated disease), ceftriaxone
25-50 mg/kg IV is given daily for seven days.24 If the infant only
has local eye disease, a single dose of ceftriaxone 25-50 mg/kg
IM or IV may be given. The neonate is concomitantly empirical-
ly treated for Chlamydia trachomatis. The mother and her sex
partner also are treated.

C. trachomatis usually presents on days 3-10 of life and may
be diagnosed by antigen detection. Treatment with oral erythro-
mycin syrup (50 mg/kg/day in four divided doses for 14 days) is
recommended. No topical treatment is needed. Alternately,
azithromycin syrup (20 mg/kg po daily for three days) has been
shown to be effective.25 The mother and her sex partner also need
to be treated.

Herpes simplex type 1 and type 2 also can be transmitted in
utero or as the child passes through the birth canal, and usually
presents on days 2-16 of life. All neonates with signs of eye
involvement, or who have suspicious mucus membranes or skin
findings, should have a flourescein exam, which typically
demonstrates dendrites on the cornea if herpes is present. A com-
plete septic evaluation should be obtained, and initiation of intra-
venous acyclovir is warranted. Topical ophthalmologic therapy is
also used, Vidarabine ointment five times a day is used for up to
21 days. The ointment usually is better tolerated than drops. If
the infant does not respond adequately, trifluridine (1 drop an
hour 9 times a day for 21 days) can be used. Many cases (30-
50%) will recur within two years. 

After the first two weeks after birth, suppurative conjunctivi-
tis from Staphylococcus aureus, Streptococcus pneumoniae, or
Haemophilus influenzae may be more common. Empiric therapy
with topical bacitracin-polymyxin B, trimethoprim (TMP), or
erythromycin ointment should be instituted. 

Respiratory Complaints
The normal respiratory rate for newborns is 30-60 breaths per

minute, and from 1-6 months, 30-50 breaths per minute is con-
sidered normal. The first signs of pneumonia usually are tachyp-
nea and tachycardia. As the disease progresses, the child may
develop retractions and nasal flaring. Since the typical ill infant
invests additional energy into the work of breathing, poor feed-
ing may result. Agitation and irritability also may be seen.
Because of smaller caliber airways in younger infants, difficulty
in breathing may be exacerbated. A small amount of edema from
inflammation can reduce the diameter of the opening of the air-
way dramatically in young infants. 

Organisms causing respiratory infections in the newborn peri-
od differ from typical organisms seen in the older child. Mater-
nal antibodies help protect the newborn in the first 30 days of
life; as a result, S. pneumoniae and H. influenza are much less
likely causative organisms. During the neonatal period, the
organisms colonizing the respiratory tract are likely to have been
transmitted during the birthing process. Listeria, which colonizes
the female genital tract, not only is a causative agent in 7% of the
cases of meningitis in infants under 1 month of age, but can also
cause pneumonia. Group B streptococcus, Escherichia coli, S.
aureus, Pseudomonas aeroginosa, C. trachomatis, and Trepone-
ma pallidum are other bacterial causes of pneumonia up to 1
month of age. Admission and empiric treatment with ampicillin
and gentamicin or cefotaxime, is indicated. C. pneumonia is
treated with erythromycin. Erythromycin in infants up to 6
weeks of age has been associated with increased incidence of
hypertrophic pyloric stenosis. Any association with azithromycin
and hypertrophic pyloric stenosis has not yet been defined.

In the 1-3-month age group, the child has not been vaccinated
fully and maternal antibodies have waned. Organisms responsi-
ble for pneumonia is this age group include S. pneumoniae,
Chlamydia, Bordetella pertussis (whooping cough), and S.
aureus. If the child is suspected to have a bacterial etiology for
the pneumonia, cefotaxime or ceftriaxone therapy may be initiat-
ed. Children with “blue” or apneic spells, oxygen requirement,
poor oral intake, or poor follow-up should be admitted to the
hospital. Erythromycin or azithromycin alone may be used for
chlamydial or pertussis infections. 

RSV (respiratory syncytial virus) and parainfluenza virus are
the major viral etiologies of pneumonitis and bronchiolitis in this
age group. These viral etiologies are more frequent in winter
months and have been associated with both stridor and wheez-
ing. In the 1-3-month-old age group with a nonfebrile communi-
ty-acquired pneumonia, a macrolide such as azithromycin pro-
vides adequate antibiotic coverage.29,30 (See Table 1.) Some
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physicians believe that with a diffuse appearing chest x-ray infil-
trate and no fever azithromycin is the drug of choice; however, if
the chest x-ray shows a lobar infiltrate more suggestive of S.
pneumonia, then amoxicillin or cefotaxime is appropriate. In one
study looking at community-acquired pneumonia treated with
azithromycin in children as young as 1 month of age, the groups
were divided prospectively into lobar type infiltrates and diffuse
infiltrates. The azithromycin arm of the study did better than the
erythromycin plus amoxicillin group for both typical lobar and
vs. just erythromycin in the group with atypical diffuse infil-
trates. By day 7, in those with classic pneumonia, 81% of the
azithromycin group had normalized chest x-rays, vs. 61% of the
erythromycin plus amoxicillin therapy group. For those with
atypical pneumonia, by the 14th day 100% of the azithromycin
treated group had a normal chest x-ray vs. 81% of the erythro-
mycin group. These children were treated on an outpatient
basis.29

Stridor in the newborn (younger than 1 month of age) is
highly unusual and typically is associated with a congenital
abnormality. Laryngomalacia is the most common diagnosis
following consultation with a subspecialist and appropriate
diagnostic testing. This is a structural problem caused by imma-
ture cartilage not adequately supporting the opening of the air-
way. Severe cases typically are diagnosed during the newborn’s
initial hospital stay at birth. The most severe cases require surgi-
cal intervention to maintain the airway. The use of bronchodila-
tors actually can worsen the symptoms of a child with laryngo-
malacia, as the muscular layer that holds the airway open can be
relaxed by the bronchodilator, furthering the collapse. Other
structural anomalies causing stridor in this age group include
vocal cord paralysis, vascular ring, laryngeal web, or choanal
atresia. Any child with stridor in the newborn period should be
admitted for a thorough diagnostic evaluation to determine the
etiology of the problem.

Bronchiolitis is a viral lower respiratory tract inflammation in
infants, usually younger than 2 years of age. It is more common

in winter months. Etiologies may include RSV, parainfluenza
virus, adenovirus, and influenza virus. Wheezing and coarse
rales may be present. Symptoms often come on slowly with a
cough and upper respiratory infection symptoms. Grunting is an
ominous sign of the infant trying to maintain an open airway
with physiologic positive end-expiratory pressure. In older chil-
dren, bronchiolitis may be difficult to differentiate from a true
asthma exacerbation, though asthmatics usually have a history of
allergic rhinitis, atopic dermatitis (eczema), or a family history
of asthma. 

The use of bronchodilators in bronchiolitis is controversial.
Multiple trials spanning several years have demonstrated differ-
ing results. Most have not shown any benefit with the use of
albuterol.31-37,40,42 Racemic epinephrine treatments have been
more likely to show improvement.32,33,38 Part of the problem with
the beta-agonist studies probably has been that nebulizing nor-
mal saline actually improves the respiratory scores as much as
using the beta-agonist. A single study in 2003 tried the use of
normal saline with epinephrine vs. 3% saline with epinephrine in
hospitalized children with bronchiolitis and showed shorter hos-
pital stays with the group given 3% saline and epinephrine.39 The
use of steroids in bronchiolitis also is controversial.34,41,43

RSV is a major cause of bronchiolitis in the winter months.
RSV bronchiolitis has been associated with apnea and death in
children younger than 2 months of age, premature infants, and
those with a history of apnea.44-46 The single strongest risk factor
for developing apnea with RSV bronchiolitis in at least one
study was age younger than 2 months. Other risk factors associ-
ated with apnea are bronchopulmonary dysplasia, congenital
heart disease, cystic fibrosis or other respiratory diseases, or
immunosuppression. The environmental exposures to passive
smoke and daycare also increase the risk of severe RSV disease.
Admission of all infants with RSV bronchiolitis would be war-
ranted if younger than 2 months of age or with premature birth,
complaint or history of apnea, with underlying cardiac or pul-
monary disease, or with immunosuppression. Similarly, admit
hypoxic or hypercarbic children; those who cannot be orally
rehydrated or feed well; those with comorbid conditions; or
those with parents or guardians who may be unable to provide
adequate home care or follow-up care. 

Feeding Issues
Feeding is a significant concern for both parents and physi-

cians. Weight is a rapidly available test and a good measure of
appropriate feeding. Small weight gains or losses may not be
appreciated unless the same scale is used for serial weights.
Newborns typically lose 5-10% of their birth weight in the first
three days of life, primarily due to water loss. Birth weight is
usually reattained by 10 days of age. After this time period, nor-
mal newborns would be expected to gain 20-30 g/day, and to
double birth weight by 5 months of age.47

Feeding patterns are highly variable in the first month of
life. Parents unnecessarily may be concerned about adequate
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AGE EMPIRIC TREATMENT

Birth to 1 month Ampicillin 200 mg/kg/day divided q8 
hr, and gentamicin
Possibly add cefotaxime 200 mg/kg/day 
divided q8hr.
Chlamydia: erythromycin 12.5 mg/kg 
po or IV qid for 14 days

1 to 3 months Afebrile: erythromycin 10 mg/kg po or
IV q6 hr or azithromycin po 10 mg/kg 
X 1, then 5 mg/kg qd X4, or 2.5 mg/kg 
IV q12 hr
Febrile: add cefotaxime 200 mg/kg/day 
into q8 hr.

Table 1. Treatment of Pneumonia by Age26-30



nutritional intake based on excessive crying, fussiness, or per-
ceived inadequate intake. Adequate feeding is best judged by
appropriate weight gain. The strict adherence to breast milk or
formula-only diet in the first 3-4 months of life should be
emphasized.

Breastfeeding Issues. Breast milk is recommended by the
American Academy of Family Physicians (AAFP), the U.S.
Public Health Service (USPHS), and the American Academy of
Pediatrics (AAP) as the ideal nutritional source for infants.48-50

Breastfeeding is associated with ideal nutrition, fewer feeding
difficulties, and the less tangible benefits of strong maternal-
infant bonding.51 Breastfeeding also is associated with a
reduced incidence of otitis media, diarrheal illness, a variety of
other infections, and decreased risk of childhood diseases such
as diabetes mellitus, ulcerative colitis, and others.52,53

Adequate intake by breast-fed infants can be difficult to
ascertain, due to the unknown volume of breast milk taken by
the infant. Concerns about adequate nutrition are common, yet
inadequate nutrition among strictly breast-fed infants is rare.53

Occasionally, infant factors can be associated with decreased
intake, such as sleepiness, fussiness, difficulty with suckling, or
infant illness. Adequate nutrition can be ascertained by appro-
priate weight gain, adequate number of wet diapers, post-pran-
dial infant satisfaction (e.g., sleeping and reduced crying),
assessment of maternal-infant bonding, and establishment of
appropriate breastfeeding regimens. Frequency of feedings
may be higher among breast-fed infants; many infants feed 8-
10 times in a 24-hour period. 

Maternal factors may be responsible for inadequate milk
supply in some cases. If milk supply is considered potentially
inadequate, maternal factors should be investigated, including
fatigue, sore nipples, improperly fitted nursing brassiere, and
inadequate caloric or fluid intake. Mastitis should be consid-
ered and treated with antibiotics, if present. Appropriate breast-
feeding technique can be assessed by observation in the ED. In
general, mothers who encounter difficulties with breastfeeding
should be encouraged to continue breastfeeding and correct
impediments to adequate milk supply and breastfeeding tech-
niques, rather than switching to formula feedings. Access to
breastfeeding consultants may be particularly helpful, especial-
ly for first-time mothers who are new to breastfeeding.

Formula Feeding. Formula-fed infants often require fewer
feedings per day than breast-fed infants. A typical infant might
require 6-10 feedings per day, consisting of 2-5 ounces per
feeding. Three common types of formula exist, including cow’s
milk-based formulas (e.g., Similac, Enfamil, Gerber, etc.), soy
protein-based formulas (e.g., Isomil, Prosobee, etc.), and
casein-hydrolysate-based formulas (e.g., Nutramigen, Alimen-
tum, Progestimil, etc.). Typically, a cow’s milk-based formula
is offered as first-line nutrition. If poorly tolerated, a soy-based
formula or protein hydrolysate formula may be used. Iron-sup-
plemented formulas are recommended by the AAP. Whole
cow’s milk should not be used in the first year of life. Over-

feeding bottle-fed infants can result in excessive crying and
regurgitation. Observation of feeding and review of feeding
schedule and amounts can be helpful in diagnosing overfeed-
ing and instructing parents about appropriate schedules and
volumes. 

Underfeeding may be manifested by excessive crying, poor
weight gain, poor sleeping habits, reduced number of wet dia-
pers, and constipation. Overfeeding may be manifested by
regurgitation, vomiting, excessive weight gain, abdominal dis-
tention, and flatulence.

In rare circumstances, significant congenital anomalies may
present with feeding difficulties, including esophageal obstruc-
tion, congenital heart disease, or metabolic abnormalities.
Infants with previously normal feeding patterns who develop a
sudden decrease in intake should be evaluated for acute infec-
tion, cardiac disease, or other significant medical conditions.

Regurgitation. Regurgitation is a common reason for ED
visits among neonates. Neonates have reduced lower
esophageal sphincter pressure, and this may result in regurgita-
tion, a result of gastrointestinal reflux. Regurgitation is nearly
universal in the first six months, and decreases in frequency by
age 12 months. Regurgitation can be a result of normal reflux,
or may result from gastro-esophageal reflux disease.54 The
infant should be assessed for appropriate weight gain. Feeding
patterns should be established and overfeeding should be ruled
out or addressed. Education about the importance of post-feed-
ing burping in the upright position may be helpful to parents.
Observation of feeding and regurgitation in the ED may be
helpful in differentiating regurgitation from vomiting.

Vomiting, resulting from forceful contractions of the
diaphragm and abdominal musculature, differs from the pas-
sive phenomenon of regurgitation. True vomiting is more wor-
risome, and infants should be assessed thoroughly through a
complete history, physical examination, and diagnostic studies,
as dictated by clinical suspicion. The physical examination
should focus on the head shape and fontanelle (large head, split
sutures, and full fontanelle suggest hydrocephalus); careful
evaluation of the child’s heart (include femoral pulses and four
extremity blood pressure to exclude a critical coarctation of the
aorta); gentle examination of the abdomen for masses (“olive”
of pyloric stenosis, hepatomegaly with metabolic diseases);
and a thorough evaluation of the diaper area (examine testicles,
check for hernias, and make sure anus is in correct position). In
an infant with increasingly forceful nonbilious emesis, continu-
al hunger, and a normal physical examination (or an “olive”),
pyloric stenosis should be considered. A child with bilious
emesis requires a thorough evaluation for obstructive diseases
such as malrotation or volvulus. Other etiologies of vomiting
should be considered, including child abuse, infections, urinary
tract disease, and hepatobiliary disease. Infants should be
assessed and treated for dehydration, and any child with an
atypical history, exam, or who fails to thrive typically should
be admitted for further evaluation and management.
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Constipation
Constipation is a common complaint. Often, true constipation

does not exist; the infant merely does not exhibit the frequency
of bowel movements that is expected by the parents. Infants, par-
ticularly those who are breast fed, may not have bowel move-
ments every day. It is normal for infants to draw their legs up to
strain to have a bowel movement. Frequency is not the basis of
the diagnosis of constipation, but rather the nature of the stool
and difficulty of passing it.55 For example, straining lasting more
than 10 minutes and associated with a hard bowel movement is
consistent with constipation.

The key question is, when did the constipation start? Typical-
ly, the first meconium stool is passed within 24 hours of deliv-
ery; if this did not occur, a heightened awareness of possible
structural defects should be considered. If a child is constipated,
a gentle, digital rectal examination is warranted. Prior to a digital
rectal examination, it is critical to be certain that the anus is in
normal position and normal size. If the anus is in an atypical
position, a surgical evaluation is appropriate. Congenital process-
es that may be associated with constipation include: meconium
ileus (more common in children with cystic fibrosis), intestinal
atresia or stenosis, or Hirshsprung’s congenital aganglionic
megacolon. An infant with mechanical obstruction may have a
distended abdomen with significant pain. 

Infant botulism is a possible etiology of constipation. It usual-

ly is found in children younger than 1 year in age, who have
been given honey by a caregiver. Presenting symptoms include
lethargy and weakness. A careful history regarding honey often
will lead to the diagnosis. Diagnosis is confirmed by isolating
the organism or the toxin from the stool and electromyography
(EMG) consistent with botulism. It is imperative to make the diag-
nosis prior to respiratory failure, which may ensue if untreated.58

Often, the cause of hard bowel movements is relative dehydra-
tion. For infants older than age 3 months, using baby juice (for
example, pear or apple juice) twice a day may correct this. If this
does not work, prune juice (½-1 ounce) may help. Older infants
may improve by increasing amounts of fruits and vegetables in
the diet. A glycerine suppository may be used as a temporary
measure to ease passage of a particularly hard bowel movement.

Diarrhea
Loose stools are common in infants. Breast-fed babies have

particularly soft, pasty bowel movements. About the 4th-6th day
of life in breast-fed infants, the stool may contain mucus, and
may appear loose and yellow-green. This lasts a few days, and
then the stool changes to the typical soft, pasty bowel movement
of breast-fed babies. When the change is made to cow’s milk, the
infant may have an episode of transitional constipation. 

True diarrhea is defined as greater than 10 grams of stool per
kg in 24 hours. Not all loose stool is diarrhea. Causes of acute
diarrhea include infectious etiologies (bacterial and viral); dietary
etiologies, such as foods high in fructose or sorbitol; dietary intol-
erance such as to soy or milk, fruits, beans, etc.; and medication-
induced, often related to antibiotics.59

Chronic diarrhea is defined as diarrhea lasting more than two
weeks. Milk or soy allergy is possible, as is lactose intolerance.
Other causes include short intestine, malrotation of the gut, IgA
deficiency or combined immunodeficiency, celiac disease, bile
salt malabsorption, Hirshsprung enterocolitis, and infection (as in
acute diarrhea). Bacterial overgrowth and Clostridium difficile
infection are possible after antibiotics. Diagnostic tests should
include stool culture and examination for white blood cells. If
antibiotics recently have been prescribed, C. difficile toxin should
be ordered. A rapid assay for rotavirus (Rotazyme) can help with
the diagnosis of viral gastroenteritis and help the parents under-
stand that no antibiotic is indicated; however, it should be noted
that rapid testing may be associated with false-positive reactions.

Most diarrhea may be tolerated, and the family should be
encouraged to supplement with an oral electrolyte solution for 1-
2 days. If the child appears ill, infectious causes should be inves-
tigated. Bacterial diarrhea usually is associated with increased
stool white blood cells. If suspected, a stool culture and speci-
men to look for white cells is indicated. Signs of dehydration
should be sought, including sunken fontanelle and eyes, dry
mucus membranes, poor skin turgor, and delayed capillary refill.
All children with evidence of dehydration should have active
rehydration started in the ED. Rehydration should be instituted
with intravenous fluid, 10-20 cc/kg, followed by reassessment
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Figure 3. Early Omphalitis
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of hydration status. If the child can tolerate oral rehydration
(usually older than 3-6 months of age), this is preferred and is
associated with less time in the ED. A parent or care-giver is
assigned to give 5 cc of the electrolyte solution every five min-
utes for one hour.60 If this is tolerated, the amount may be
increased to 10 cc every five minutes. If the child vomits, fluids
should be withheld for 30 minutes. Vomiting three times may be
considered failure of oral rehydration, and intravenous rehydra-
tion is warranted. Because neonates have lower reserves for
hydration and nutritional status, a lower threshold for intra-
venous hydration and hospital admission and a search for
underlying congenital abnormalities should be maintained for
infants in the first 30 days of life.

Hospital admission should be considered for any child with
dehydration younger than 2 months of age if the child remains
unable to tolerate oral intake, if significant etiologies are suspect-
ed, or if caregivers are unable to provide adequate home care or
follow-up care.

Umbilical Cord Concerns
Care of the umbilical cord is an important concern among

parents of newborns. For first-time parents, it is an unfamiliar
task and may be disconcerting. The umbilical cord may be pre-
disposed to infection due to exposed, moist, necrotic tissue.61

Current recommendations include keeping the cord stump as dry
as possible, including folding down the upper edge of the diaper.
Opinions vary regarding the use of antiseptics for cord care.
Although antiseptic cord care has been demonstrated to reduce
infection and sepsis in underdeveloped countries, its role in
developed countries is less clear. Institutions vary in their proto-
cols for umbilical cord care. Various authors recommend
chlorhexidine, salicylic sugar powder, povidone-iodine, hexa-
chlorophene, triple dye, isopropyl alcohol, bacitracin, or local
cleaning alone.62-64 One recent study demonstrated shorter time
to cord separation, with no increase in infection rate, by using

alcohol compared to triple dye.64 Another recent study demon-
strated reduced infection and colonization when a triple
dye/alcohol combination was used, compared to dry cord care.65

Omphalitis is a relatively rare but significant complication
that may result from inadequate umbilical cord care. (See Figure
3.) It should be distinguished from the normal discharge that
may be seen prior to stump detachment. Omphalitis may be
manifest as foul-smelling, purulent discharge from the umbilical
cord area, and may be associated with surrounding erythema.
Systemic symptoms such as fever, lethargy, and irritability also
may be seen. Omphalitis should be treated with systemic antibi-
otics and local cord care, and patients typically should be admit-
ted for inpatient management.

Jaundice
Newborn jaundice is very common, and occurs clinically in

60% of neonates.67 Jaundice is typical in a newborn as the infant’s
liver takes over the metabolism of bilirubin. Hyperbilirubinemia
can be expected to peak at 3-5 days of age and improve by the 7th
day in bottle-fed infants. Breast-fed infants may be jaundiced for
10-14 days. Preterm infants are more likely to become jaundiced
and their brains are more prone to the deleterious effects of hyper-
bilirubinemia, so therapy is instituted at lower levels. Kernicterus
is the dreaded complication if the hyperbilirubinemia is untreat-
ed.68 Individual infants may tolerate an elevated bilirubin different-
ly, and toxicity may be seen at different levels among individuals.
If there is evidence of neurologic involvement, even with a level
that would not normally mandate treatment, phototherapy should
be instituted on the basis of symptoms alone. Specifically, if the
patient exhibits lethargy, vomiting, poor feeding, apnea, tachyp-
nea, temperature instability, or excessive weight loss, phototherapy
may be started. Other causes of jaundice should be ruled out,
including sepsis, galactosemia, and G6PD deficiency.

Jaundice appearing after the first week is more ominous and
may be associated with bacterial infections and sepsis.69,70
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CONSIDER EXCHANGE TRANSFUSE EXCHANGE TRANSFUSE
AGE IN HRS PHOTOTHERAPY PHOTOTHERAPY IF PHOTOTX FAILS AND PHOTOTHERAPY

25-48 ≥ 12 ≥ 15 ≥ 20 ≥ 25
49-72 ≥ 15 ≥ 18 ≥ 25 ≥ 30
> 72 ≥ 17 ≥ 20 ≥ 25 ≥ 30

WEIGHT CONSIDER EXCHANGE
IN GRAMS PHOTOTHERAPY TRANSFUSION

500-1000 5-7 12-15
1000-1500 7-10 15-18
1500-2500 10-15 18-20
> 2500 > 15 > 20

Table 2. Serum Bilirubin Level Needed to Treat in mg/dL

In Term Newborn

In Preterm Infants < 1 Week Old



Because infants presenting with jaundice after the first week of
life are at increased risk for occult bacteremia and sepsis, a sep-
tic workup should be undertaken. Urinary tract infection (UTI) is
an important entity in the differential diagnosis of jaundice.71-73

UTIs are present in 7.5% of newly jaundiced afebrile, asympto-
matic newborns presenting after the first week of life. Pyuria (5
white blood cells per high-powered field) may not be present
reliably in newborns with UTIs. One study demonstrated that
only 28% of infants younger than 16 weeks with documented
UTI had pyuria, and 13% of all those with pyelonephritis by
nuclear scan did not have pyuria.74

Phototherapy is indicated to produce a decline of the total
serum bilirubin level of 1-2 mg/dL within 4-6 hrs. If the level
does not decline appropriately, or the level does not remain low,
failure of the phototherapy is apparent, and exchange transfu-
sion may be warranted. Age of the infant and prematurity are
important considerations regarding whether to institute pho-
totherapy or exchange transfusion. The AAP, Provisional Com-
mittee for Quality Improvement, and Subcommittee on Hyper-
bilirubinemia published a consensus opinion on indications for
management of hyperbilirubinemia. (See Table 2.)75

Conclusion
Newborns are a special group of patients with many unique

aspects to their physiology. The accurate evaluation and man-
agement of a child in this age group requires a thorough under-
standing of normal physiology, normal variants, and develop-
mental expectations, as well as the ability to recognize the
sometimes subtle presentations of congenital abnormalities. In
addition, the newborn does not handle infectious processes in
the same manner as an older child and requires a complete sep-
tic evaluation for any febrile illness. Understanding normal vari-
ations and deviations is critical to the safe and effective evalua-
tion and treatment of newborn patients.
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CME Objectives
The CME objectives for Pediatric Emergency Medicine Reports

are to help physicians:
a.) Quickly recognize or increase index of suspicion for specific

conditions;
b.) Understand the epidemiology, etiology, pathophysiology,

historical and physical examination findings associated with the
entity discussed;

c.) Be educated about how to correctly formulate a differential
diagnosis and perform necessary diagnostic tests;

d.) Apply state-of-the-art therapeutic techniques (including the
implications of pharmacologic therapy discussed) to patients with
the particular medical problems discussed;

e.) Provide patients with any necessary discharge instructions.
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Physician CME Questions
1. A typical neonate cries daily for what total period of time?

A. 15 minutes

B. 30 minutes

C. 120 minutes

D. 240 minutes

2. Which of the following dermatologic conditions may be associated

with malignant potential?

A. Café au lait spots

B. Melanocytic nevi

C. Molluscum contagiosum

D. Nevus flammeus

E. Mongolian spot

3. What is the typical distribution of infantile atopic eczema?

A. Trunk

B. Head and neck

C. Uniform distribution over entire body

D. Flexor surfaces of extremities

E. Extensor surfaces of extremities

4. What is the appropriate treatment for gonococcal conjunctivitis?

A. Topical ciprofloxacin ophthalmic solution

B. Topical erythromycin ointment

C. Topical sulfacetamide solution

D. Ceftriaxone therapy

5. Which of the following organisms is least likely to cause neonatal

pneumonia?

A. Listeria

B. Group B streptococcus

C. E. coli

D. Haemophilus influenza

6. Which of the following organisms is least likely to be associated with

bronchiolitis?

A. Streptococcus pneumoniae

B. Respiratory syncitial virus

C. Parainfluenza virus

D. Adenovirus

E. Influenza virus

7. Which is not a demonstrated benefit of breastfeeding?

A. Reduced incidence of otitis media

B. Reduced incidence of diarrheal illness

C. Reduced number of feedings per day*

D. Ideal nutritional source

8. Which of the following is a soy-based formula?

A. Isomil

B. Nutramigen

C. Enfamil

D. Similac

E. Progestimil

9. What is the appropriate regimen for oral rehydration for a dehydrated

pediatric patient?

A. 10 cc/kg over one hour

B. 20 cc/kg over one hour

C. 1 cc/kg q 10 minutes for one hour

D. 5 cc q 5 minutes for one hour

10. Which is an indication for phototherapy for hyperbilirubinemia?

A. Pre-term infant, weight 2000 gm, bilirubin = 8.0

B. Term infant, age 48 hours, bilirubin = 17.0

C. Term infant, age 72 hours, bilirubin = 16.0

D. Term infant, age 5 days, bilirubin = 15.0

Answer Key:
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In Future Issues: Sudden Infant Death
Syndrome

1. C
2. B
3. D
4. D

5. D
6. A
7. C

8. A
9. D

10. B
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Diaper Dermatitis

Note that the the erythematous marks are not in
the intriginous fold, but rather on the thigh where
the diaper rubs. (Photograph courtesy of Michael
Osborne, MD)

Neonatal Acne

Photograph courtesy of Catherine Marco, MD

Treatment of Pneumonia by Age

AGE EMPIRIC TREATMENT

Birth to 1 month Ampicillin 200 mg/kg/day divided q8 
hr, and gentamicin

Possibly add cefotaxime 200 mg/kg/day 
divided q8hr.

Chlamydia: erythromycin 12.5 mg/kg 
po or IV qid for 14 days

1 to 3 months Afebrile: erythromycin 10 mg/kg po or
IV q6 hr or azithromycin po 10 mg/kg 
X 1, then 5 mg/kg qd X4, or 2.5 mg/kg 
IV q12 hr

Febrile: add cefotaxime 200 mg/kg/day 
into q8 hr.
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Serum Bilirubin Level Needed to Treat in mg/dL

CONSIDER EXCHANGE TRANSFUSE EXCHANGE TRANSFUSE
AGE IN HRS PHOTOTHERAPY PHOTOTHERAPY IF PHOTOTX FAILS AND PHOTOTHERAPY

25-48 ≥ 12 ≥ 15 ≥ 20 ≥ 25
49-72 ≥ 15 ≥ 18 ≥ 25 ≥ 30
> 72 ≥ 17 ≥ 20 ≥ 25 ≥ 30

WEIGHT CONSIDER EXCHANGE
IN GRAMS PHOTOTHERAPY TRANSFUSION

500-1000 5-7 12-15
1000-1500 7-10 15-18
1500-2500 10-15 18-20
> 2500 > 15 > 20

In Term Newborn

In Preterm Infants < 1 Week Old

Early Omphalitis



The severely injured trauma patient presents a unique
diagnostic challenge. The need to diagnose all injuries is
complicated by the need to rapidly proceed with acute
resuscitation and treatment of life-threatening injuries.
Injuries may be missed or a diagnosis delayed at any stage
of the management of the trauma patient. Preventing
missed injuries and delays in
diagnosis requires under-
standing of mechanisms of
injury and injury patterns, a
high index of suspicion for
injuries, meticulous physical
examination, and careful use
and interpretation of imag-
ing studies, as well as sys-
tematic, continued review of
physical exam findings and
studies. 

All physicians involved in
trauma care should realize that the nature of trauma puts
the patient at risk for missed injuries. Emergency depart-
ment (ED) physicians particularly must be vigilant to
accurately assess, rapidly stabilize, and appropriately
transport a severely injured patient to the level of trauma
care the patient requires. Instead of viewing missed
injuries as occurrences that result from inexperience or
incompetence, strategies to minimize the occurrence of
missed injuries and the resulting consequences are needed.

All aspects of a trauma system must work together to
improve patient care.

— The Editor

Introduction
Delayed diagnosis of injury and missed injuries are

feared but unavoidable
issues in the care of trauma
patients. Life-threatening
injuries must be immediate-
ly treated, sometimes delay-
ing completion of the diag-
nostic work-up. The
Advanced Trauma Life Sup-
port (ATLS) course of the
American College of Sur-
geons provides a structured
approach to the management
of the injured patient that is

designed to systematically evaluate and identify all
injuries.1 ATLS guidelines mandate two surveys for the
trauma patient: 1) the primary survey, which is designed to
immediately identify and treat life-threatening injuries;
and 2) the secondary survey, which is a head-to-toe search
for other injuries. 

Despite these widely followed guidelines, missed
injuries and delays in diagnosis continue to occur at even
the best trauma centers.2-4
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Incidence of Missed Injuries
Many trauma centers track missed injuries as a quality

improvement measure. Despite this, determining the true
incidence of missed injuries is difficult for several reasons.
The definition of a missed injury or delayed diagnosis
varies from series to series. Most published series are ret-
rospective reviews, which may estimate incorrectly the true
incidence of missed injuries. Many studies concentrate on
a specific type of missed injury. Long-term follow-up of
trauma patients often is not available, and a patient with a
missed injury may seek treatment at another location. The
true incidence of missed injuries also is underestimated
when autopsies are not obtained after traumatic deaths. A
series of trauma death autopsies showed a 34% rate of
missed injuries, 5% of which were the cause of death.5 The
incidence of missed injuries in retrospective studies has
been described as 1-9%. (See Table 1.) Enderson et al
found that the incidence increased from a 2% missed

injury rate when studied retrospectively to a 9% rate when
studied prospectively at the same institution.2 A prospec-
tive study from Janjua et al described a rate of missed
injuries as high as 14.5%. A smaller study from Australia
reported 309 missed injuries in 798 patients (34%).6

Although two authors reported delayed diagnoses that
resulted in potentially preventable deaths, the prospective
literature suggests that few of these missed injuries result
in death or significant disability.2,6,7 The true incidence of
missed injuries is not defined, but delays in diagnosis
clearly are an ongoing problem in centers treating injured
patients. While a certain number of missed injuries will
remain unavoidable, the challenge to ED physicians is to
develop strategies to minimize missed injuries within a
trauma system.

Legal Implications of Missed Injuries
Many lawsuits arise as a result of traumatic injuries,

most of which are directed at the person responsible for the
injury. In an increasingly litigious society, many physicians
fear that caring for injured patients may place them at risk
for involvement in a malpractice lawsuit. In fact, fear of
lawsuits was cited in a study of why surgeons chose to not
be involved in the care of trauma patients. The actual inci-
dence of trauma malpractice suits has not been well
described. A review of malpractice cases involving Illinois
radiologists showed that missed diagnoses accounted for
the largest group of malpractice cases, and that almost 20%
involved trauma patients.8 Although there is clearly
medicolegal risk associated with treating trauma patients
for many reasons, perhaps the best defense is participation
in a system for trauma care. Weiland et al reviewed the inci-
dence of trauma malpractice claims in Arizona and found
that only 22% were filed against Level I trauma centers and
the remaining 88% were filed against non Level I trauma
centers and/or outpatient centers.9 They concluded that the
organized system of evaluation and treatment mandated at
Level I trauma centers may lead to less malpractice expo-
sure and lower malpractice costs. 

Nontrauma centers may consider implementation of a
standardized trauma care system in conjunction with local
surgical support. Policy development that focuses on a rela-
tionship with a trauma center and a continuum of care facil-
itates continuous quality improvement between the facili-
ties and maximizes utilization of both parties’ resources.

Factors Contributing to Missed Injuries
Altered Levels of Consciousness. Several studies have

emphasized the role of altered levels of consciousness in
contributing to missed injuries. Patients with a decreased
level of consciousness or head injury, patients who have
been sedated or intubated, or those with drug or alcohol
intoxication may be unable to give a history of the trauma
or provide a detailed medical history. In addition, they may
be unable to cooperate with the physical exam and may be
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unable to localize pain or tenderness on exam. In a related
issue, small children often represent diagnostic challenges
because of difficulties obtaining a history and eliciting
complaints of pain. Patients with any limitations of com-
munication require a higher index of suspicion than the
awake, adult patient. Interestingly, most series of pediatric
patients actually show a lower rate of missed injuries, per-
haps because of the heightened awareness of practitioners
to the limitations of history and exam that can be obtained
in pediatric patients. Many of the large studies of missed
injuries have identified lower Glasgow Coma Scale scores,
pharmacologic paralysis, and/or significant head injuries as
factors predicting missed injuries.2,7,10 Any patient with a
decreased level of consciousness should be evaluated with
a high index of suspicion for injuries and should be contin-
uously re-evaluated as his or her level of consciousness
improves.

Misinterpretation of Studies and/or Inadequate
Films. Frequently, ED physicians are confronted with radi-
ographs that must be correlated with the clinical condition
of the patient. The majority of EDs do not have continuous
availability of attending radiologists for interpretation of
diagnostic studies. Even between radiologists, discordant
interpretations of radiographic studies occur In one series
of 512 trauma cases involving abdominal and pelvic com-
puted tomography (CT) studies, 153 (29.9%) discordant
readings occurred between radiologists, and patient care
was changed in 12 (7.8%) of cases.16 If attending radiology
staff is not available at the time of initial interpretation,
films should be systematically reviewed with them at a
later time. 

In addition, films that do not provide adequate visuali-
zation of the injured area also may lead to misdiagosis or
delayed diagnosis. 

A review by Janjua et al showed that films that were
more likely to be inadequate radiologic views included
missing a joint above or below a suspected injury; chest

films that miss the clavicles, shoulders, or diaphragm;
pelvic films that fail to show the femoral heads, and cervi-
cal spine films.6 Inadequate films may occur because of
lack of patient cooperation or difficulties positioning
patients. Films should be reviewed carefully with attending
radiology staff to ensure adequate films before interpreta-
tion is completed, and alternative imaging strategies such
as tomography may be required if positioning prevents
adequate films.

Isolated System Injury. A review by Muckart and
Thomson suggested that missed injuries could occur in
patients admitted for an “isolated” injury to a non-trauma
service.17 Inadequate histories, inadequate clinical assess-
ments, and inappropriate index of suspicion may be due to
inexperience in trauma care or premature direction of a
patient to a subspecialty service. The objective evaluation
of the contribution of these factors is difficult to quantify,
but certainly exists in most settings. The easiest way to
prevent these injuries is formal training in a trauma system
such as ATLS, continued education in trauma by practi-
tioners, on-going quality improvement at each center, care-
ful supervision of less experienced members of the trauma
team, and multi-disciplinary interactions that involve all
subspecialty services.

Hemodynamic Instability/Life-threatening Injury.
Not surprisingly, patients with hemodynamic instability
and life-threatening injuries represented a significant num-
ber of delayed diagnoses in many series. The need for
aggressive resuscitation and early operative intervention
delayed performance of the secondary survey and may lead
to diagnostic delays. Scalea et al reviewed injuries missed
at initial operation in patients with penetrating trauma.18

They found that all but one of these patients presented in
shock and required emergency evaluation and operation.
Hypothermia and coagulopathy preventing complete opera-
tive evaluation occurred in many of these patients. If at all
possible, an early secondary survey should be performed
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Table 1. Incidence of Missed Injuries and Delayed Diagnoses of Traumatic Injuries

YEAR MISSED MISSED
AUTHOR PUBLISHED PATIENTS INJURIES INJURIES (%)

Retrospective reviews
• Connors11 (pediatric) 2001 5549 58 1
• Houshian12 2001 876 64 8.1
• Buduham13 2000 567 46 8.1
• Furnival14 (pediatric) 1996 1175 53 4.3
• Rizoli10 1994 876 64 8.1
• Hirshberg4 1994 41,200 117 0.2
• Chan15 1986 327 39 38
Prospective reviews
• Enderson2 1990 399 41 9
• Junjua6 1998 206 134 65
• Vles7 2003 3879 55 1.3



before the patient is taken to the operating room, since
evaluation often can be continued in the operating room;
however, if delayed, a comprehensive physical exam with
appropriate imaging should be performed as soon as the
patient is stable. Special consideration should be given to
not missing a second life-threatening injury, especially
maintaining spinal precautions to prevent spinal cord
injury in patients being taken to the operating room. Also
important is evaluating the severely head-injured patient or
the patient with orthopedic injuries for abdominal injuries
before proceeding to the operating room. This most often
can be done quickly with a diagnostic peritoneal lavage,
which can even be done while other operative procedures
are being performed.

Late Presentation. Some injuries are prone to late
presentation rather than late diagnosis. Most common of
these is a contusion or injury to the bowel that initially is
not full thickness or associated with perforation, but later
progresses to a full thickness injury and peritonitis. These
injuries may be associated with initially normal CT scans.
While delay of treatment of an intra-abdominal perfora-
tion may not be associated with increased morbidity in
some (especially the pediatric) populations,19 other
authors have reported increased morbidity and mortality
with delays.20 Any patient with significant abdominal pain
and a normal CT should be carefully and sequentially
examined to prevent a delay in diagnosis.21

Lack of Repeat Exams. The failure to conduct serial
physical examinations as the patient’s condition changes
frequently has been cited as a reason for missed injuries
and is the focus of many trauma centers’ goals for quality
improvement. The concept of a “tertiary survey” is an
attempt to minimize this factor and is discussed at length
below.2

Prevention of Missed Injuries by Site
Head Injuries. Many studies have focused on the issue

of missed intra-cranial or brain injuries. With the advent
of widely available CT, it is a frequent diagnostic adjunct
for patients with any type of head injury or multisystem
trauma. Secondary to the easy accessibility of this modal-
ity, guidelines have been suggested to determine what
patients require CT scanning and which patients may be
clinically cleared without the use of this diagnostic
modality. Low-risk patients are asymptomatic or have
minimal symptoms. It should be remembered that in pedi-
atric patients, a number of children with a epidural
hematoma will present with a Glasgow coma score of 15
and a paucity of clinical findings. (See Figure 1.) Moder-
ate-risk patients are those who have an unreliable history,
change in consciousness, post-traumatic seizures, vomit-
ing, or amnesia, and those with multiple trauma or skull
fractures. High-risk patients are those with depressed or
decreasing levels of consciousness, penetrating injuries,
depressed skull fractures, and those with focal neurologic
signs. Patients in the moderate or high-risk groups should
undergo CT scanning to rule out an intra-cranial injury.
Teasdale et al demonstrated that the mortality rate from
extra-axial hematomas was reduced by 25% by the liberal
use of CT scans.22 (See Figure 1.) There still is some con-
troversy regarding the utility of skull radiography in the
evaluation of closed head injuries; however, the wide-
spread use of CT scanning for patients with any signifi-
cant symptoms of head injury has led to a marked
decrease in the need for routine skull films.

Several studies have suggested that abusive head trau-
ma may be difficult for physicians to recognize. Frequent-
ly, infants and toddlers with abusive head trauma present
with nonspecific symptoms such as vomiting, irritability,
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Figure 1. Epidural Hematoma
Figures 2a and 2 b. The Spectrum of Abusive 
Head Trauma 

2a. CT scan of a child with a diffuse axonal injury (cerebral edema, sub-
arachnoid blood). 2b. A CT scan of child showing a chronic, left-sided,
subdural hematoma.

2a 2b

CT scan of a child who fell from a bicycle and who
has a Glasgow coma score of 15 and protracted
emesis.



and lethargy, and when the caretaker omits a history of
trauma, an abusive head injury mistakenly may be diag-
nosed as a less serious condition. Carole et al studied 173
cases of abusive head trauma in children younger than 3
years of age. All of the children had a serious head injury,
and 31% had been seen previously by physicians who did
not make the diagnosis. Suggestions to facilitate the diag-
nosis of abusive head trauma include: 1) Carefully examin-
ing the child for facial/scalp abrasions or bruises; 2) con-
sidering the diagnosis of abusive head trauma in infants or
children with vomiting or irritability; and 3) liberally using
radiologists to interpret x-rays and head CTs in cases of
suspected child abuse.23 (See Figures 2a and 2b.) Although
often dramatic in appearance, facial injuries seldom are
life-threatening and may be missed while associated
injuries are evaluated and treated. The identification of
impending airway obstruction with multiple mandibular
fractures or with combined maxillary, mandibular, and
nasal fractures always must be a priority in assessing facial
fractures. Any patient with significant facial trauma
requires an evaluation for associated brain injury, skull
fractures, and cervical spine injuries. Identification of
facial fractures requires a high index of suspicion and a
careful physical exam, including careful palpation and a
complete motor/neurologic examination. Imaging for sus-
pected facial injuries may require axial and coronal CT
scans. Panographic x-rays of the mandible can be helpful
in identifying mandibular fractures.

Penetrating Neck Injuries. Penetrating neck injuries
require a rapid, accurate assessment of potentially life-
threatening injuries that may be associated with the zone of
injury. An adequate airway must be assured, and if there is

any question of airway compromise, endotracheal intuba-
tion or a surgical airway is indicated. For the purpose of
evaluation of penetrating neck injuries, the neck is divided
into three anatomic zones. Zone I extends from the clavicle
to the cricoid cartilage, Zone II from the cricoid cartilage
to the angle of the mandible, and Zone III from the angle
of the mandible to the base of the skull. (See Figure 3.)
Injuries to Zone I and Zone III usually require radiologic
evaluation for co-existing injuries because of the difficul-
ties examining and operatively exposing these areas. Clini-
cal findings that suggest a significant Zone II injury
include active external bleeding from the wound, a neck
bruit or thrill, dysphagia, hoarseness, subcutaneous emphy-
sema, a large or expanding hematoma, oropharyngeal
bleeding, a “sucking” neck wound, or a neurologic defect.
These findings suggest the need for early operative inter-
vention. The diagnostic work-up for an asymptomatic Zone
II injury is controversial. One school of thought is manda-
tory operative intervention for any Zone II injury that pen-
etrates the platysma. The philosophy of selective manage-
ment advocates pan-endoscopy (laryngoscopy/tracheo-
scopy/bronchoscopy/esophagoscopy), esophagography and
arteriography or duplex scanning. A prospective study by
Golueke et al showed that there was no difference in length
of stay, morbidity, or mortality between mandatory opera-
tive exploration and selective management.24 Another study
showed a 5% rate of missed injuries even in patients who
had operative exploration.25 The choice of an operative
approach vs. a more selective approach should be dictated
by available resources to rapidly complete the evaluation.
There is significant morbidity and mortality associated
with both vascular and esophageal injuries in this setting.
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Figure 4. Pneumothorax

A pediatric trauma patient with a tension pneumothorax.

Figure 3. Zones of the Neck

III

II

I

Cricoid
cartilage

Zone I extends from the clavicle to the cricoid cartilage, Zone II
from the cricoid cartilage to the angle of the mandible, and
Zone III from the angle of the mandible to the base of the skull.

Used with permission from: Brohi K. Penetrating neck injury.
Trauma.org 2002;7:6. Accessed online (12/7/2003) at
www.trauma.org/vascular/neckvasc.html.



Thoracic duct injuries are rare, but may be associated with
a left subclavian or internal jugular injury. These may be
recognized only when the patient develops a transcuta-
neous fistula with fluid output that has elevated triglyc-
erides, high protein and fat content, and lymphatic predom-
inance on a white blood cell count. These usually can be
treated with non-operative management.

Thoracic Injuries. There are many challenges in the
diagnosis of intra-thoracic injuries. Life-threatening
injuries that may be missed on initial evaluation include
tension pneumothorax, pericardial tamponade, and rupture
of intra-thoracic great vessels. Hirshberg et al found two
missed tension pneumothoraces in 234 patients with pene-
trating chest trauma.4 Tension pneumothoraces may be
diagnosed by tracheal shift or decreased breath sounds,
although both of these findings can be difficult to evaluate
in a noisy trauma room. (See Figure 4.) Chest tube place-
ment is required after any placement of an angiocatheter to
relieve a suspected pneumothorax either in the field or in
the trauma room. 

Aortic transection accounts for 16% of motor vehicle
accident fatalities. Radiographic findings on a chest film that
suggest thoracic aorta injury are described in Table 2. These
findings should dictate rapid evaluation with either angiog-
raphy or helical CT scanning to rule out an aortic injury. 

Bronchial fractures are found only in 1.5% of patients
with major chest trauma. More than 30% of bronchial frac-
tures are initially missed, and almost 50% are delayed
diagnoses. Approximately 80% occur within 2.5 cm of the
carina. Detection of this injury requires vigilance and
awareness of the indirect “P” signs — persistant, progres-
sive pneumomediastinum and/or pneumothorax (especially
if the pneumothorax is unrelieved by chest tube drainage).
The fallen lung sign is specific but uncommon. Bron-
choscopy is recommended for evaluation of bronchial
injuries.

Diaphragmatic Injuries. Injuries secondary to pene-
trating wounds equally are divided between the left and
right hemidiaphragms; blunt rupture is most often on the
left (75%) side. Bilateral rupture is rare (2%). Recognizing
diaphragm injuries is especially difficult when a penetrat-
ing chest injury is not realized to extend to the diaphragm.
A diagnosis of diaphragmatic injury on chest radiograph is
suggested by obstruction of the left cardiophrenic angle, ele-
vation of the left hemidiaphragm, and herniation of the
stomach or colon through an injury in the postero-lateral
diaphragm. (See Figure 5.) Diaphragmatic rupture can be
mimicked by atelectasis, hemothorax, pneumothorax, gastric
dilatation, pulmonary contusion, intra-abdominal fluid, trau-
matic pneumatocele, or congenital eventration. A right-sided
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Table 2. Radiographic Signs of Thoracic
Great Vessel Injury

• Sternal, scapular, or 1st or 2nd rib fracture; multiple rib fractures
• Loss of aortic knob contour
• Widened mediastinum (greater than 8 cm)
• Left mainstem bronchus depressed
• Loss of perivertebral pleural stripe
• Calcium deposition in wall of aortic knob
• Anterior displacement of trachea on lateral film
• Loss of aortic-pulmonary window on lateral film
• Deviation of nasogastric tube
• Lateral displacement of trachea
• Apical hematoma (“cap”)

Figure 5. Diaphragmatic Injury

A patient with a lower lobe opacification and an underlying
diaphragmatic injury.

Table 3. Factors to Consider When Evaluating
for Intra-abdominal Injury after MVA*

• Position in vehicle (driver or passenger)
• Restraint status and type of restraint
• Speed and type of impact
• Damage to vehicle
• Need for prolonged extraction
• Status of other victims
• Patient’s level of consciousness
• Hemodynamic stability during transport
• Other distracting injuries
• Age of patient

* MVA = motor vehicle accident



rupture can be easy to miss because the liver blocks the
herniation of abdominal contents into the chest. These
injuries can be missed even on CT scanning. Contrast stud-
ies including upper gastrointestinal series, and barium
enema and magnetic resonance imaging may be helpful in
some settings. Other diagnostic modalities include laparo-
scopy and thoracoscopy. Medial injuries near the esopha-
geal hiatus can be missed even on operative exploration.
Late presentation of diaphragmatic injuries is not uncom-
mon and can occur in the difficult setting of a patient
whose abdominal contents have herniated through the
defect. Repair of these injuries can be very difficult and
require abdominal, thoracic, or thoraco-abdominal
approaches.

Intra-abdominal Injuries. One of the leading causes of
preventable trauma deaths is the missed or delayed diagno-
sis of intra-abdominal injuries. Blunt trauma is the most
common mechanism of abdominal injury, and motor vehi-
cle crashes account for approximately 75% of blunt
injuries to the abdomen. Several mechanisms can cause
intra-abdominal injury in the setting of blunt trauma; sud-
den increases in intra-abdominal pressure can cause rup-
ture of a hollow viscus or injury to solid organs, decelera-
tion injuries can lead to shearing solid organ and vascular
injuries, and solid and hollow organs directly can be com-
pressed between an outside force and the spinal column
(i.e., seat belt injuries). (See Figure 6.) Intra-abdominal
injuries can be very difficult to diagnosis in the immediate
post-injury period because intra-abdominal bleeding does
not present with clear symptoms, especially in pediatric
patients. (See Table 3.) It is prudent to assume that any
patient who has sustained significant blunt force injury
may have an intra-abdominal injury. The optimal diagnos-
tic modalities to diagnoses intra-abdominal injury vary by

trauma center and include combinations of CT scanning
(see Figures 7a and 7b), ultrasound, and peritoneal lavage.
There is significant controversy regarding the optimal imag-
ing in any given setting for blunt or abdominal trauma, but
perhaps the best guideline is to use the modality that can be
done quickly and interpreted most accurately by each facili-
ty. A finding on CT scan or ultrasound imaging never should
change the need in the operating room for a systematic
search for any intra-abdominal injury. This evaluation
includes the need for careful exposure and examination of
the esophagus, diaphragm, stomach, small bowel, colon,
pancreas, spleen, liver, kidneys, vessels, and retroperi-
toneum. This systematic evaluation is even more important
in abdominal penetrating trauma. 

The optimal evaluation of stab wounds to the abdomen
first requires a local wound exploration. If the peritoneum
has not been entered, the patient does not require explo-
ration. It is important to remember that the anterior extent of
the abdominal cavity is from the fourth to the fifth inter-
costal space to the pubis, and the posterior extent is from the
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Figure 6. Seatbelt Mark Figures 7a and 7b. Intra-abdominal Injuries

Figure 7a. A liver laceration. Figure 7b. A splenic fracture in a
child with a bicycle handlebar injury.

7a

7b



tip of the scapula to the sacrum. Posterior stab wounds
should be evaluated by CT scanning and anterior ones by
diagnostic peritoneal lavage or CT scanning. Findings of
intraperitoneal and/or retroperitoneal fluid or air suggest the
need for operative exploration.

Extremity Fractures. Musculoskeletal injuries are the
most commonly missed injuries.4,7,14 (See Table 4.) Extrem-
ity fractures represented up to 50% of delayed diagnoses in
several series. Physical exam findings of fractures include
pain and tenderness, limitations of mobility, loss of func-
tion, swelling, crepitus, and deformity. During initial
examination and resuscitation, these findings may be sub-
tle. Non-displaced fractures in patients with other distract-
ing injuries often are not diagnosed for several hours until
pain control of other injuries is improved and swelling is
more apparent. (See Figure 8.) The most common reason
to miss a fracture is failure to obtain imaging studies. A
related reason that musculoskeletal injuries are missed is
that the area of a deformity is imaged but contiguous parts
of the body (proximal and distal to the fracture) are not
imaged. (See Table 5.) Many missed musculoskeletal
injuries occur in patients who present with a decreased
level of consciousness, are intubated, or present with life-
threatening injuries. Often fractures are identified when a
patient’s mental status improves or after a patient is extu-
bated, allowing him or her to describe pain at a fracture
site.

Vascular Trauma. Vascular injuries may be associated
with musculoskeletal injuries. (See Table 6.) The classic
findings of peripheral arterial injury (external bleeding,
expanding hematoma, murmur, thrill, pulselessness, or
ischemia) may justify operative exploration without further
studies. Softer findings of proximity, nonexpanding
hematoma, or history of bleeding at a site may require fur-
ther evaluation. Duplex ultrasound can be very sensitive
for occlusion, intimal flaps, arteriovenous fistulas, and
pseudoaneurysms, but arteriography remains the gold stan-
dard for diagnosing vascular injuries.

Compartment Syndrome. Compartment syndrome is a
risk after many significant extremity injuries. Compart-
ment syndrome occurs when elevated pressure within a
closed osseofascial compartment results in microvascular
compromise and eventually causes muscle and nerve
ischemia and necrosis. The consequences may include loss
of function, gangrene, limb loss, and development of myo-
globinuria leading to renal failure. Clinicians especially
should be alert to the development of compartment syn-
drome in patients with high-energy injuries, crush injuries,
or with fractures associated with large, soft-tissue injuries.
The classic complaint of a patient with early compartment
syndrome is pain out of proportion to the injury. The pain
usually is unaffected by splinting or positioning. Tingling
and/or numbness also can occur. The earliest finding on
examination is a tense, swollen extremity that is tender to
palpation. There may be pain with passive extension of
involved muscles. Arterial pulses and capillary refill may
be normal until late in the course of the injury. Diagnosis
of compartment syndrome can be confirmed with measure-
ment of compartment pressures. This easily may be per-
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Figure 8. Subtle Tibial Spiral Fracture Table 4. Errors in Radiographic Interpretation

DISLOCATIONS OCCULT FX HALF OF INJURIES

MISSED

Wrist Scapholunate DS Scaphoid Galeazzi
Perilunate DL Triquetrum Distal radius FX +

and lunate DL carpal injury
Elbow Radial head DL Radial head Monteggia
Pelvis/ Hip DL Femoral neck Another ring FX

hip Sacrum
Acetabulum

Knee Knee DL Tibial plateau Maisonneuve
Segond
Patella

Foot Lisfranc Calcaneus Thoracolumbar +
injury Talus calcaneus FX

Key: FX = fracture; DS = dissociation; DL = dislocation

Adapted from: Lin M. Pitfalls in orthopedic radiographic interpretation. Gen-

eral Session, Mediterranean Emergency Medicine Congress. Barcelona,

Spain; Sept. 15, 2003. 



formed using a Stryker STIC (Stryker Corp., Kalamazoo,
MI) catheter or other apparatus. Compartment pressure
measurements should be performed on any patient with
signs and symptoms of compartment syndrome or on any
patient with an unreliable exam due to an altered level of
consciousness and who has a significant extremity injury.
It should be remembered that a single measurement may
not predict development of compartment syndrome, and
that sequential measurements and multiple measurements
in each compartment are required. The pressure threshold
at which a fasciotomy is indicated is somewhat debated,
but most authors recommend that decompression should be
performed if a compartment syndrome exceeds 40 mmHg
or if the compartment pressure is within 30 mmHg of the
patient’s diastolic pressure. 

Spinal Injuries. One of the most feared missed injuries
in trauma is the missed spinal fracture. Some studies of
spinal trauma have recorded a missed injury rate as high as
33%. Most frequently, a delayed or missed diagnosis is
attributed to failure to suspect an injury to the cervical
spine, inadequate radiographs, or incorrect interpretation
of radiographs. (See Figure 9.) Many studies have suggest-
ed that in an awake, alert, cooperative adult patient without
distracting injuries, a lack of tenderness, lack of pain, and
a normal physical exam eliminate the need for extensive
imaging of the cervical spine. In patients who do not meet
these criteria, the evaluation is less clear. The standard
three-view, plain radiographic film series is the lateral,
anteroposterior, and open-mouth view. The lateral view
alone is inadequate and will miss approximately 15% of
cervical spine injuries. If the lower portion of the cervical
spine is not clearly visualized, a CT scan of the region is

indicated. The addition of two oblique views has not been
shown to increase the sensitivity of plain film evaluation.
More subtle ligamentous and soft tissue injuries may require
CT scanning, flexion extension views, (See Figure 10 ) or
magnetic resonance imaging for adequate evaluation. The
safest approach is to maintain spinal immobilization until
the patient can be evaluated completely, including with an
adequate physical exam. The thoracolumbar spine, although
more protected, is at risk in major trauma and should be
assessed both clinically and radiographically. Any patient
with a neurologic defect should remain immobilized, intra-
venous high-dose steroids should be initiated, and magnetic
resonance imaging should be obtained. Any patient with
back pain and/or tenderness should be evaluated for thoracic
and lumbar fractures, and patients with spinal fractures at
any level should have radiologic examination of the entire
spine because of the incidence of associated fractures.

Tertiary Exam
The tertiary exam was first introduced in 1993 by Ender-

son et al to assist with the diagnosis of any injuries that
were not identified during the primary and secondary sur-
vey.2 The tertiary survey involved repetition of the primary
and secondary surveys, meticulous physical examination,
repetition of the history of the trauma history, and review of
all laboratory and radiographic studies. These authors’ use
of this tertiary survey resulting in diagnosis of missed
injuries in 36 of 399 patients (9%). The most common rea-
son for injuries to be missed was altered level of conscious-
ness. None of the missed injuries resulted in death, but one
missed injury resulted in disability and seven required oper-
ative intervention. In a second large series, a tertiary trauma
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Table 6. Vascular Injuries Associated 
with Musculoskeletal Injuries

FRACTURE VASCULAR INJURY

Posterior knee dislocation Popliteal vessel disruption

1st and 2nd rib fractures, Thoracic aortic injury
sternal fractures, 
scapula fractures

Supracondylar humeral Brachial artery injury
fracture

Table 5. Commonly Associated Fractures 

Calcaneal fractures Thoracolumbar fractures

Posterior fracture/ Femoral fractures or severe 
dislocation of the hip tibia/fibula fractures 

Transverse fracture Sacral fracture
of 5th lumbar vertebrae

Figure 9. C-spine Fracture

Lateral cervical spine radiograph in a pediatric trauma patient
demonstrating the ability of tubing to potentially obscure injuries.



survey detected 56% of the injuries missed during the ini-
tial assessment within 24 hours of admission.6

Conclusion
Missed injuries and delays in diagnosis remain a concern

for clinicians caring for trauma patients. Systematic evalua-
tion, such as that dictated by ATLS, careful review of imag-
ing studies, knowledge of patterns of injury, and sequential
exams including tertiary surveys can help to decrease the
number of missed injuries The tracking of missed injuries
and continued evolution of strategies to decrease missed
injuries and delays in diagnosis should be part of every
facility’s quality improvement agenda. Adherence to estab-
lished standards such as the primary and secondary surveys
mandated by ATLS and the suggestion of tertiary surveys
will provide the best patient care and the best defense.
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Figure 10. Cervical Spine Injury

C6-7 ligamentous injury in a trauma patient.
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CE/CME Questions

1. Penetrating Zone II neck injuries:

A. can be safely observed if there is no expanding hematoma.

B. can be treated with operative exploration or pan-endoscopy,

arteriography, and esophagraphy.

C. do not require exploration if there is penetration through the

platysma muscle.

D. would include a stab wound just above the clavicle.

2. The purpose of the ATLS primary survey is to:

A. identify and treat immediately life-threatening injuries.

B. identify all injuries.

C. determine need for operative exploration.

D. determine the need for diagnostic imaging.

3. Presence of a calcaneal fracture should prompt evaluation of the:

A. proximal tibia.

B. distal femur.

C. thoraco-lumbar spine.

D. kidneys.

4. Posterior knee dislocations are associated with:

A. femur fractures.

B. hip dislocations.

C. injury to the popliteal vessels.

D. patellar fractures.

5. Tertiary surveys include:

A. comprehensive physical exam and history.

B. reviewing all imaging studies.

C. re-examination when the patient is not intoxicated.

D. All of the above
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CE/CME Instructions
Physicians and nurses participate in this continuing medical

education/continuing education program by reading the article,
using the provided references for further research, and studying
the questions at the end of the article. Participants should select
what they believe to be the correct answers, then refer to the list
of correct answers to test their knowledge. To clarify confusion
surrounding any questions answered incorrectly, please consult
the source material. After completing this activity, you must
complete the evaluation form provided and return it in the
reply envelope provided to receive a certificate of comple-
tion. When your evaluation is received, a certificate will be
mailed to you.
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the articles, study points, highlighted passages, and CME 
questions are included in this one convenient book that’s
portable.

• Earn up to 20 CME credit hours—earn valuable AMA
Category 1 CME credits while you read. 
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6. Factors contributing to missed injuries include:

A. patient education level.

B. patient intoxication with drugs or alcohol.

C. time between injury and presentation at the hospital.

D. time spent in the ED.

7. Aortic injury is suggested on chest radiograph by:

A. loss of aortic knob contour.

B. deviation of nasogastric tube.

C. apical “cap.”

D. All of the above

8. A patient with multiple mandibular fractures requires immediate

evaluation for:

A. cervical spine injury.

B. brain injury.

C. eye injury.

D. airway compromise.

9. Thoracic duct injuries:

A. commonly are associated with right subclavian artery

injuries.

B. may present with a cutaneous, draining fistula.

C. always are present at the time of injury.

D. require immediate operative intervention.

10. Fracture of the transverse process of the 5th lumbar vertebrae

often is associated with:

A. sigmoid colon injury.

B. bladder injuries.

C. iliac artery injury.

D. sacral fractures.

Answer Key:
1. B 6. B
2. A 7. D
3. C 8. D
4. C 9. B
5. D 10. D
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In Future Issues: Trauma Ultrasound

CME Objectives
Upon completing this program, the participants will be able to:
a.) Quickly recognize or increase index of suspicion for occult

injuries;
b.) Understand subtle findings that may signify underlying, seri-

ous trauma;
c.) Understand various diagnostic modalities, their indications,

and limitations for commonly missed injuries; and
d.) Recognize both likely and rare complications that may occur

as a result of missed diagnoses or delays in diagnosis.

Sourcebook Guides You Through Final
EMTALA Rule

You and your facility waited more than a year for the final
revisions to the Emergency Medical Treatment and Labor Act
(EMTALA), but are they really good news?

ED managers and practitioners, hospital administrators, risk
managers and others must quickly digest this complex regula-
tion and determine how the changes will affect patient care. 

EMTALA: The Essential Guide to Compliance from Thomson
American Health Consultants, explains how the changes to
EMTALA will affect emergency departments and off-campus
clinics. In-depth articles, at-a-glance tables, and Q-and-As on
real-life situations are presented, and key differences between the
“old” EMTALA and the new changes are succinctly explained.

Here are some of the vital questions you must be able to
answer to avoid violations and hefty fines:

* Do the revisions mean hospitals are less likely to be sued
under EMTALA?

* How does EMTALA apply during a disaster?
* What are the new requirements for maintaining on-call

lists?
* How does EMTALA apply to inpatients admitted through

the ED?
* What are the rules concerning off-campus clinics?

Edited by James R. Hubler, MD, JD, FACEP, FAAEM,
FCLM, Department of Emergency Medicine, OSF Saint Fran-
cis Hospital and University of Illinois College of Medicine,
Peoria, and reviewed by Kay Ball, RN, MSA, CNOR, FAAN,
Perioperative Consultant/Educator, K&D Medical, Lewis Cen-
ter, OH, EMTALA: The Essential Guide to Compliance covers
the EMTALA topics and questions that are most important to
you, your staff, and your facility.

EMTALA: The Essential Guide to Compliance also provides
18 AMA Category I CME credits and 18 nursing contact hours.

Order your copy today for the special price of $249! Call 
1-800-688-2421 to receive this valuable guide to the new
EMTALA. 




