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Uncommon Diagnoses That 
Cannot Be Missed

Pediatric patients present to the emergency department (ED) with a variety of 
issues ranging from benign upper respiratory infections to life-threatening anaphy-
laxis. Many emergent conditions may mimic the common and nonthreatening ail-
ments of normal childhood. Emergency physicians must be able to recognize and 
treat uncommon but emergent illnesses quickly and accurately. In addition, providers 
must be aware of those illnesses that look serious but warrant only supportive care. 
This article will focus on the assessment, evaluation, differential, and treatment of 
uncommon but can’t-miss diagnoses that clinicians should consider in the  
emergency setting.

Skin and Soft Tissue Diseases
Necrotizing Fasciitis

Skin and soft tissue infections (SSTIs) are common in children, accounting for an 
increasing amount of healthcare utilization; studies report that SSTIs are diagnosed in 
1.25-3% of children’s ED visits.1-5 In 2014, SSTI was the sixth most common pediat-
ric discharge diagnosis in children 1-17 years of age.5 With so many children present-
ing with skin infections, it is important to consider necrotizing fasciitis, a much more 
serious and fulminant skin infection with high morbidity and mortality in children 
who present for evaluation. 

Necrotizing fasciitis is characterized by extensive soft tissue necrosis of the super-
ficial, fascial, and deep dermal layers of the skin that can lead to thrombosis, necrosis, 
systemic toxicity, and death. Early in the course, however, these infections can appear 
deceptively benign. Infections typically begin with direct invasion of the soft tissues 
from external trauma, which could be as small as an insect bite. Once bacteria are 
in the subcutaneous tissues, they invade deeper tissues and release toxins, leading to 
capillary thrombosis, tissue ischemia, liquefaction necrosis, and systemic toxicity. This 
ischemic environment leads to rapid bacteria growth that spreads infection along fas-
cial lines, and patients can deteriorate within a matter of hours.

Clinical features of necrotizing fasciitis include severe pain that may seem out of 
proportion to exam findings. The hallmark symptoms include reports of pain and 
tenderness beyond areas of erythema and induration seen on examination, consis-
tent with bacterial spread along the fascia. Patients may or may not have fevers, but 
tachycardia out of proportion to fever is a common finding. On exam, areas that are 
extremely tender to palpation may feel edematous due to third spacing of fluid in 
deeper tissues. There may be crepitus due to bacterial gas production, but this is a late 
finding and often is not present. Late in the disease process, patients may develop 
blisters and frank tissue necrosis. Erythema may spread as quickly as 1 inch/hour, with 
rapid deterioration of the patient’s mental status.

Diagnosis is based on clinical assessment and rapid progression of symptoms. 
(See Figure 1.) Lab findings to support the diagnosis of necrotizing fasciitis include 
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EXECUTIVE SUMMARY
 z Clinical features of necrotizing fasciitis include severe pain 

that may seem out of proportion to exam findings, with pain 
and tenderness beyond areas of erythema and induration 
seen on examination, consis tent with bacterial spread along 
the fascia. Tachycardia that is out of proportion to fever is a 
common finding, with extreme tenderness to palpation of 
affected areas. There may be crepitus due to bacterial gas 
production, but this is a late finding and is often not present. 
Emergent surgical involvement with aggressive debridement 
of the area is required, since delay leads to increased 
morbidity and mortality. Patients should be treated with 
broad-spectrum antibiotics and IV hydration, pending transfer 
to the operating room.

 z Henoch-Schönlein purpura is the most common systemic 
vasculitis of childhood that occurs primarily between 2 and 
15 years of age. It presents with a combination of symptoms, 
including pur pura, arthritis or arthralgias, and abdominal 
pain, and may be associated with renal disease.

 z The classic presentation triad of intus susception includes 
abdominal pain that is intermittent in nature, currant jelly 
stool, and a palpable abdominal mass or “sausage sign.” 
Unfortunately, this triad is seen in only 7.5-40% of children, 
par ticularly since currant jelly stools are a late finding, 
indicating mucosal sloughing due to ischemia.

 z Erythema multiforme has no epidermal detachment, Stevens-
Johnson syndrome has < 10% of the body surface with 
epidermal detachment, and toxic epidermal necrolysis has  
> 30% of the body surface with epidermal detachment. 

 z Retropharyngeal abscess (RPA) is an infection of the 
retropharyngeal nodes and is seen in children 2-4 years of 
age. After age 5, the retropharyngeal lymph nodes involute, 
making this infection rare in older children and adults. 
Children present with fever, pain and difficulty swallowing, 
drooling, stiff neck, or torticollis. Lateral neck radiographs will 
show a widening of the retropharyngeal space. Clindamycin 
is the current drug of choice for initial treatment of RPA, given 
the increased incidence of methicillin-resistant Staphylococcus 
aureus.

 z Previous isolated injuries or sentinel injuries (injuries 
recognized by physicians or parents, but not attributed to 
abuse at that time) are identified in up to 25% of children 
with nonaccidental trauma, and up to one-third of those with 
abusive head trauma. The most com monly identified sentinel 
injuries are skin bruises, intraoral injuries or frenula tears, and 
fractures.

 z Eczema herpeticum, which is caused by an infection of 
eczematous skin with herpes simpex virus, is a potentially 
serious infec tion that leads to disseminated vesicles with 
skin erosion, viremia, fever, and lymph adenopathy, and can 
result in the more serious complications of corneal scarring 
and meningitis. Examination may reveal erythematous skin 
with punched-out ero sions, excoriations, and/or vesicles with 
or without crusting. The involved skin may be pruritic and 
painful, and lesions may be widespread.

elevated C-reactive proteins and elevated 
white blood cell count with bandemia, 
anemia, hyponatremia, hyperglycemia, or 
thrombocytopenia. Because many lab indi-
cators will miss the diagnosis, the physician 
should maintain a high level of suspicion 
for necrotizing fasciitis. Emergent surgical 
involvement with aggressive debridement 
of the area is required, since delay leads to 
increased morbidity and mortality. Patients 
should be treated with broad-spectrum 
antibiotics and intravenous (IV) hydration, 
pending transfer to the operating room. 
Erythema Multiforme  
and Stevens-Johnson Syndrome

Erythema multiforme (EM) is an 
acute inflammatory disease of the skin 
that may begin as a localized papular rash 
that can progress to much more severe, 
multisystemic illnesses with widespread 
bullous lesions and erosions of the mucosal 
surfaces, known as Stevens-Johnson syn-
drome (SJS) and toxic epidermal necrolysis 
(TEN).6 The illnesses are defined by the 
amount of epidermal detachment that is 
present, with EM having no epidermal 
detachment, SJS having < 10% of the body 
surface with epidermal detachment, and 

TEN having > 30% of the body surface 
with epidermal detachment. SJS and TEN 
can occur in patients of any age. They are 
more common in women than in men, 
with a female to male ratio of about 2:1. 
Estimates of incidence for SJS and TEN 
range from two to seven cases per 1 mil-
lion people per year. Common precipitat-
ing factors include infection (Mycoplasma7 
and herpes simplex virus [HSV]), drugs 
(antibiotics and anticonvulsants), and 
malignancy (more common in adults than 
children). Although the exact causes are 
unknown, SJS and TEN are considered to 
be hypersensitivity reactions with immune 
complex deposition leading to skin 
changes.

Clinical symptoms include fever, 
myalgias, and rash. Patients may report 
a diffuse, generalized burning or itch-
ing sensation before skin lesions develop. 
Maculopapular and targetoid lesions are 
most common, but the rashes may be 
polymorphic. The rash typically evolves 
into the classic “target lesions” over the 
next 24-48 hours and involves the palms 
and soles of the feet.8 Patients may 
develop areas of central duskiness or 

purpura. If the disease progresses to SJS 
or TEN, the patient will exhibit mucosal 
changes with ulcerations and bleeding and 
sloughing of the skin. Ocular involvement 
is common and is seen in almost 70% of 
patients with SJS and TEN, manifesting 
as a purulent conjunctivitis, often continu-
ing to corneal ulceration.9 Patients who 
develop TEN have an increased risk of 
sepsis and frequently develop pneumonia 
or multiple organ dysfunction.

Systemic steroids are used commonly 
to localize the disease and provide symp-
tomatic relief, but they have no effects on 
duration or outcomes. Patients with SJS 
and TEN need to be admitted for IV 
hydration, pain control, and close monitor-
ing. Patients with extensive lesions or TEN 
often need treatment in a burn unit. The 
overall mortality rate among patients with 
SJS and TEN ranges from about 10% for 
SJS to up to 50% for TEN. 
Eczema Herpeticum

Eczema, or atopic dermatitis, is very 
common in the pediatric population, with 
a prevalence of 10-20% in industrialized 
countries.10 Patients typically experi-
ence dry skin and severe pruritus that is 
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associated with skin hyperreactivity to 
various stimuli, including exposure to food 
and environmental allergens, irritants, and 
infection. Erythema, lichenification, and 
excoriation frequently occur and lead to a 
breakdown in the skin barrier, leaving the 
patient susceptible to a variety of infections. 

Eczema herpeticum (EH), which is 
caused by an infection of eczematous skin 
with HSV,11 is a potentially serious infec-
tion that leads to disseminated vesicles with 
skin erosion, viremia, fever, and lymph-
adenopathy. EH can result in the more 
serious complications of corneal scarring 
and meningitis. Examination may reveal 
erythematous skin with punched-out ero-
sions, excoriations, and/or vesicles with or 
without crusting. The involved skin may 
be pruritic and painful, and lesions may be 
widespread. If lesions are close to the eyes, 
HSV can spread to the eyes and lead to 
corneal scarring if not recognized quickly.12 

In disseminated disease, patients may be 
febrile with altered mental status and may 
exhibit signs of meningitis. Coinfection 
with bacteria, particularly Staphylococcus 
aureus, also is common and can lead to cel-
lulitis, abscesses, and systemic diseases.

Diagnosis primarily is clinical but can 
be confirmed with viral testing of skin 
lesions. The Tzanck smear, viral cultures, 
skin biopsy, or detection of viral DNA by 
polymerase chain reaction may be helpful 
in questionable cases. Patients with lesions 
near the eyes should have an ophthalmic 
evaluation to look for keratoconjunctivitis 
and corneal ulceration. In patients with 

toxic appearance, abnormal vital signs, or 
concern for disseminated disease, the phy-
sician should maintain suspicion for men-
ingitis and send cerebrospinal fluid studies 
for HSV testing.

Depending on the severity, either oral 
or IV acyclovir can be used. Oral acyclovir 
should be considered only in mild cases in 
which the patient has very localized disease 
without systemic concerns or eye involve-
ment. Patients with more diffuse lesions or 
disseminated disease should be hospitalized 
and receive IV acyclovir.13 Intravenously 
administered acyclovir can precipitate as 
crystals in the kidneys, resulting in renal 
impairment, so the patient’s medication 
should be given with adequate hydration. 
Since bacterial coinfection is common, the 
patient also should receive antibiotics with 
adequate Staphylococcus and Streptococcus 
coverage. The patient should receive ade-
quate medication for pain control.
Henoch-Schönlein Purpura

Henoch-Schönlein purpura (HSP) is 
the most common systemic vasculitis of 
childhood that occurs primarily between 
2 and 15 years of age.14 It presents with 
a combination of symptoms, includ-
ing purpura, arthritis or arthralgias, and 
abdominal pain in association with renal 
disease. While the presence of purpura is 
ubiquitous for the diagnosis of HSP, other 
signs and symptoms are present more vari-
ably. Symptoms are due to the deposition 
of immunoglobulin A (IgA) containing 
immune complexes in the walls of small 
vessels (arterioles, capillaries, and venules).

The majority of HSP cases are preceded 
by an upper respiratory tract infection, 
suggesting a potential infectious trigger. 
Streptococcus, Staphylococcus, and parainflu-
enza are implicated most commonly, but 
virtually all respiratory pathogens have 
been linked to HSP.15 Anecdotal reports 
also describe HSP cases after vaccina-
tion, with multiple vaccines implicated, 
including the mumps, measles, and rubella 
(MMR) and the pandemic influenza A 
(H1N1) vaccine,16 although no studies sup-
port avoiding vaccinations to decrease risk 
of disease. An association between drugs 
and HSP also has been reported, but the 
role of these medications in the pathogen-
esis of HSP is uncertain since most were 
being used at the onset of the disease to 
treat a concurrent infection.

Clinical findings may develop over the 
course of days to weeks and may vary in 
their order of presentation. Purpura and 
arthralgia of the lower extremity joints 
usually are early symptoms, but this is 
not always the case. In the absence of the 
purpuric rash, the diagnosis may not be 
obvious. Patients who initially present with 
significant joint or abdominal pain before 
skin manifestations occur may be thought 
to have an infectious or surgical process.

Purpura is the presenting symptom in 
about three-fourths of patients, preced-
ing other symptoms by an average of 
four days.17 It often begins as a painless, 
erythematous, macular rash that evolves 
over the course of days to weeks into the 
typical palpable purpura and ecchymoses. 

Figure 1. Evolution of Necrotizing Fasciitis Over 12 Hours

Images courtesy of Richard Kwun, MD.
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It usually is symmetric in distribution and 
occurs primarily in dependent areas (i.e., 
lower extremities and buttocks in toddlers 
and older children). Arthralgias and arthri-
tis are seen in more than 80% of patients 
and usually are transient and migratory, 
typically affecting the lower extremity large 
joints (knees, ankles). Significant swelling 
and tenderness may occur, limiting joint 
movement, and may precede the purpura 
by a few days. 

Abdominal pain may be mild or signifi-
cant throughout the illness. Guaiac-positive 
stools are common, but significant bleeds 
are rare. Intussusception should be consid-
ered in all children with HSP who report 
significant pain since it is the most com-
mon gastrointestinal complication of HSP. 
Renal disease is more common in older 
children who present with HSP.18 This 
may present most commonly as hematuria, 
but proteinuria, elevated creatinine, and 
hypertension can be seen in a minority of 
patients. 

The diagnosis of HSP is based primarily 
on physical findings. Bloodwork typically 
is not necessary. Urine studies are indicated 
to look for renal disease, and positive results 
warrant ongoing follow-up and evalua-
tion of the patient until resolution, which 
may take months. Those who present with 
significant abdominal pain should have an 
ultrasound evaluation for intussusception.

Although patients who present with 
HSP may appear quite uncomfortable, 

with impressive and extensive purpuric 
lesions and swollen joints, most do not 
require significant workup and generally 
will make a full recovery with supportive 
care. Nonsteroidal anti-inflammatory drugs 
(NSAIDs) may be used for treatment and 
are not contraindicated. Some data sug-
gest glucocorticosteroids may shorten the 
duration of abdominal symptoms; however, 
they are not routinely recommended.19

Ear, Nose, and Throat and 
Gastrointestinal Diseases
Lemierre’s Syndrome

Acute pharyngitis is commonly asso-
ciated with tonsillitis resulting from 
inflammation of the throat and tonsils. It 
accounts for 1-2% of all visits to outpatient 
clinics and EDs, resulting in 7.3 million 
annual visits for children.20 Rarely, throat 
pain can indicate a deeper and more dan-
gerous infection. Lemierre’s syndrome is 
a rare infection caused by Fusobacterium 
necrophorum21 or mixed anaerobic flora 
and is associated with internal jugular 
venous thrombophlebitis and septic emboli. 
Infection spreads from the oropharynx to 
the parapharyngeal or lateral pharyngeal 
space, extending into the carotid sheath 
and vessels. Patients often are previously 
healthy adolescents and young adults. 
Clinically, patients often appear ill and 
present with high fevers, rigors, and com-
plaints of a severe sore throat and neck 
pain. They often are tachycardic, tachypneic, 

and may be hypoxic on room air. On exam, 
the oropharynx may show significant ery-
thema, ulceration, a pseudomembrane, or 
posterior pharyngeal swelling, and patients 
may have limited range of motion at the 
neck because of significant pain.

Septic emboli to the lungs are a com-
mon finding in a majority of cases.21 Chest 
radiography may demonstrate infiltrates, 
which can cavitate to form lung abscesses 
and empyema. Patients may develop 
septic arthritis and/or osteomyelitis. 
Complications include a mortality rate as 
high as 10%, especially when antibiotic 
treatment is delayed.22

Patients should be admitted for close 
monitoring of sepsis and respiratory dis-
tress and should receive broad-spectrum 
parenteral antibiotics. Anticoagulation is 
a controversial issue. Based on the current 
evidence, it is not clear whether anticoagu-
lation therapy is beneficial. There were no 
apparent differences in mortality or clinical 
course in those who received anticoagulants 
and those who did not.22 Unfortunately, no 
randomized studies are available.22

Retropharyngeal Abscess
Retropharyngeal abscess (RPA) is an 

infection of the retropharyngeal nodes and 
is seen in children 2 to 4 years of age. After 
age 5, the retropharyngeal lymph nodes 
involute, making this infection rare in older 
children and adults.23,24 Children present 
with fever, pain and difficulty swallowing, 
drooling, stiff neck, or torticollis.24 This 

Figure 2. Retropharyngeal Abscess

The first image is a lateral neck radiograph showing widening in the prevertebral soft tissues, raising concern for a retropharyngeal 
abscess. The second image is a computed tomography (CT) of the same retropharyngeal abscess. 

Images courtesy of Stephen John Cico, MD, MEd. 
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presentation can be similar to meningitis; 
however, these children tend to hold their 
necks in flexion and have trouble with neck 
extension, rather than holding their necks 
extended and having difficulty with flexion, 
as seen with meningitis. Trismus and voice 
change also may be present. Infections 
are typically polymicrobial, including 
Streptococcus pyogenes, S. aureus (including 
methicillin-resistant S. aureus [MRSA]), 
F. necrophorum, and respiratory anaerobic 
bacteria.21,25 

The initial evaluation should include an 
attempt to visualize the posterior phar-
ynx, which may show a mass or bulging 
enlargement of the anterior cervical lymph 
nodes. Complete blood count may show a 
leukocytosis with left shift; blood cultures 
are rarely positive in children with RPAs. 
Lateral neck radiographs will show a 
widening of the retropharyngeal space. At 
the level of C3, the prevertebral soft tis-
sues should measure less than two-thirds 
of the width of the vertebral body. If the 
soft tissues measure > 7 mm at C2 or 14 
mm at C6, if air-fluid levels are seen in 
the tissues, or if there is loss of the normal 
cervical lordosis due to muscle spasm, RPA 

should be highly considered. 23 (See Figure 
2.) Computed tomography of the neck 
can make the diagnosis definitively, aid 
with visualization of the vessels of the neck 
and the extension of the abscess, and help 
plan for surgical intervention and drain-
age.24 (See Figure 2.) Clindamycin is the 
current drug of choice for initial treatment 
of RPAs, given the increased incidence of 
MRSA.23 Children with respiratory com-
promise may require operative drainage by 
otolaryngology. 

Intussusception
Intussusception is the most common 

cause of intestinal obstruction in children 
6 months to 6 years of age. 26,27 It is twice 
as common in males than females, and 
rarely associated with a pathologic lead 
point.26,27 It occurs when a portion of the 
intestines telescopes into another portion 
of the intestines. Small intestine intussus-
ception is seen with gastroenteritis and is 
rarely pathologic. Classic intussusception 
is ileocecal (also called ileocolic) and fre-
quently requires intervention for reduction. 
The incidence of intussusception peaks in 
spring and fall, suggesting viral infections 

are an associated factor, with rotavirus, ade-
novirus, and herpesvirus 6 all having asso-
ciations with intussusception.27 Lymphoid 
hyperplasia may serve as the lead point in 
these cases of intussusception.28 

Some children are at higher risk for 
intussusception. Meckel’s diverticulum can 
serve as a lead point in the pediatric popu-
lation, and this is the most common patho-
logic cause of intussusception.29 Other 
conditions, such as intestinal polyps, lym-
phoma, and Henoch-Schönlein purpura,30 
all increase a child’s risk of intussusception.

The classic presentation triad of intus-
susception — abdominal pain that is inter-
mittent in nature, currant jelly stool, and a 
palpable abdominal mass or “sausage sign” 
— is seen in only 7.5-40% of children, par-
ticularly since currant jelly stools are a late 
finding, indicating mucosal sloughing due 
to ischemia.27,31,32 The waves of abdominal 
pain tend to be episodic, involving scream-
ing and crying, and often involve flexing of 
the limbs, particularly the legs toward the 
chest. The child may appear to be straining, 
but then return to baseline. Episodes occur 
10-20 minutes apart.26,27 However, children 
may have nonspecific signs and symptoms 

Figure 3. Intussusception

The image on the left is a radiograph with intussusception visible along the edge of the liver. The image on the right is an ultrasound of 
intussusception.

Images courtesy of Derya Caglar, MD.
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upon presentation, which can lead clini-
cians away from intussusception and cause 
them to miss this diagnosis on initial pre-
sentation. Infants may have a more obscure 
presentation, including vomiting, painless 
intussusception, lethargy, and altered men-
tal status.27,31

Evaluation may show a right-upper 
quadrant mass or “sausage sign.” However, 
the absence of this on examination does 
not eliminate the need for further evalu-
ation for intussusception, nor does the 
absence of pain at the time of presentation. 
Radiographs may show a paucity of bowel 
gas on the right, loss of the liver edge, and 
may even reveal the intussusception itself. 
(See Figure 3.) This is identified as a donut-
like shape or “target sign” in the right-upper 
quadrant, or as an intraluminal mass within 
the transverse colon, which may be identi-
fied by the “crescent sign” or “meniscus sign” 
of air within the lumen of the colon at the 
leading edge of the intussuscepum.27 The 
abdominal radiographs are abnormal in 
only 45% of cases of intussusception.33 

Ultrasound has become the primary 
and preferred method for diagnosing 
intussusception in the pediatric popula-
tion. It has high sensitivity (98-100%) and 
specificity (88-100%) in the diagnosis of 
intussusception.33-35 (See Figure 3.) 

Air contrast enema reduction of intus-
susception has become standard, though 
it occasionally can be unsuccessful (less 
than 20% of primary attempts are unsuc-
cessful at reduction) or cause perforation 
of the intestines (less than 1% incidence), 

necessitating surgical intervention.33 
Unsuccessful first attempts at reduction can 
be repeated, with delays reported between 
30 minutes to 24 hours between attempts. 
Success rates after delayed repeat attempts 
at reduction enemas are 50-82% success-
ful.36 A meta-analysis comparing barium 
enema to air enema showed a higher suc-
cess rate, lower perforation rate, decreased 
cost, and decreased fluoroscopy time for air 
enema.37,38 

After successful reduction of intussus-
ception, recurrence is seen in less than 10% 
of patients.39 Most children with uncom-
plicated intussusception reduction (two or 
fewer attempts at enema reduction, low 
maximum insufflation pressure of < 120 
mmHg) can be safely discharged from the 
ED after a four-hour asymptomatic obser-
vation period.40 

Systemic Illnesses
DRESS Syndrome

Allergic reactions often occur in children. 
It is important the physician be aware 
of more serious types of reactions. Drug 
reaction with eosinophilia and systemic 
symptoms (DRESS) syndrome is a rare, 
potentially life-threatening, hypersensitivity 
reaction that involves skin changes, hema-
tologic abnormalities (eosinophilia, atypical 
lymphocytosis), lymphadenopathy, and 
internal organ involvement (dysfunction of 
the liver, kidney, or lungs).41

DRESS typically develops two to eight 
weeks between the drug exposure and 

the start of symptoms and may involve 
frequent relapses despite the discontinua-
tion of the inciting drug in 80% of cases.42 
Antiepileptic agents (e.g., carbamazepine, 
lamotrigine, phenytoin, phenobarbital) 
and allopurinol are the most frequently 
reported causes, although antibiotics (sul-
fonamides dapsone, minocycline, and van-
comycin) have also been implicated. The 
rash typically starts as a morbilliform erup-
tion on the face and trunk that spreads and 
becomes confluent over the body to involve 
> 50% of the body surface area. Patients 
may have significant associated edema and/
or purpura that evolves into blisters, pus-
tules, and severe dermatitis. The patient will 
often develop mucosal inflammation and 
edema that do not evolve to erosions. 

Systemic symptoms include fevers, 
malaise, lymphadenopathy, and abdominal 
pain, nausea, and/or vomiting. Diffuse 
lymphadenopathy is reported in 30-60% of 
cases.43 Hepatomegaly and jaundice may 
be present, but most liver involvement is 
asymptomatic. The kidneys may also be 
affected and present as an acute interstitial 
nephritis with elevated creatinine levels 
and/or proteinuria. These changes are 
generally mild and transient, but severe 
dysfunction can occur and should be moni-
tored. Patients may also report a cough or 
chest pain and have hypoxia or tachypnea 
on exam, due to pneumonitis. Patients may 
have myocarditis, GI bleeds, encephalitis, 
myositis, or uveitis with prolonged or severe 
reactions that can lead to organ failure and 
death if unrecognized.

Table 1. Diagnostic Criteria for Kawasaki Disease53

Fever for at least five days, usually high and unremitting despite antipyretics

Four of the following five criteria with no alternative explanation:

• Cervical lymphadenopathy 
(25-70% of patients)

• Usually unilateral, anterior, and greater than 1.5 cm in diameter

• Conjunctivitis  
(> 75% of patients)

• Bilateral, bulbar, limbic sparing, nonexudative, usually painless;
• Begins shortly after the onset of the fever

• Polymorphous rash  
(70-90% of patients)

• Most often appears within five days of the onset of the fever
• Typically erythematous, maculopapular in nature
• May be pronounced in the perineal area and may involve desquamation
• Bullous and vesicular lesions are not typically seen in Kawasaki disease (KD), so when the rash has 

this appearance, alternative diagnoses should be considered
• Other forms seen with the rash associated with KD include scarlatiniform, urticarial, erythema 

multiforme, or erythroderma

• Extremity changes  
(50-85% of patients)

• Acute: Includes erythema and edema of the palms and soles
• Subacute: Desquamation of the digits of the hands and feet; is typically a late finding, occurring 

two to three weeks after the fever onset

• Oral mucous membrane 
changes

• Includes strawberry tongue, fissured lips, and injected pharynx.
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Treatment involves hospitalization with 
the immediate removal of the suspected 
drug and initiation of supportive care via 
IV hydration, correction of electrolyte 
abnormalities, and nutritional support. In 
cases of severe liver dysfunction, the patient 
may require transplantation.
Kawasaki Disease

Kawasaki disease (KD), also known as 
mucocutaneous lymph node syndrome, 
is an acute systemic vasculitis seen in the 
pediatric population. There is a genetic pre-
disposition to the disease, with the high-
est incidence found in children of Asian 
descent (about 250 cases per 100,000 
children younger than 5 years of age).44,45 
However, it is seen in children of all eth-
nic groups, with the highest incidence in 
children younger than 5 years of age.45 

KD affects males more than females by a 
ratio of 3:2, but the exact cause is currently 
unknown.45 It is believed that the com-
bination of a genetic predisposition with 
an infective agent predisposes a patient to 
develop KD.46 

Although the development of coronary 
artery aneurysms is the most serious com-
plication, the generalized vasculitis can 
manifest as various signs and symptoms 
throughout the patient. No single sign 
or symptom is specific to KD. Diagnosis 
is based on the American Academy of 
Pediatrics/American Heart Association 
diagnostic criteria listed in Table 1. As with 
physical exam findings, there is no one 
laboratory test that is diagnostic for KD; 
however, supportive laboratory findings are 
listed in Table 2. Other findings of KD are 
listed in Table 3. 

Echocardiography should be used to 
assess for the presence of coronary artery 
aneurysms, but treatment should not be 
delayed nor reliant on echocardiography. 
Echocardiogram findings consistent with 
KD include coronary dilatation, found in 
up to one-third of patients at the time of 
diagnosis. Coronary aneurysms are not 
typically present before day 10 of illness. 
The absence of coronary aneurysms does 
not preclude their development, and fol-
low-up echocardiography is recommended 
at two weeks and between six and eight 
weeks, with continued follow-up for 10-20 
years for most individuals.47 More frequent 
echocardiography is recommended for 
medium- and high-risk patients.47

Initial treatment for KD includes a 
combination of high-dose aspirin and IV 
immunoglobulin (IVIG). Use of IVIG 
is associated with faster resolution of 
fever and lower development of coronary 
abnormalities.47-49 Initiation of high-dose 
aspirin and IVIG within the first 10 days 
of symptoms provides maximum protec-
tion from long-term sequelae. After 14 
days, low-dose aspirin therapy is continued 
for six to eight weeks if there are no cardiac 
abnormalities found on follow-up echocar-
diography. IV steroids typically are reserved 
only for patients with refractory KD (those 
who have remained febrile despite two 
treatments with IVIG).50 

There is a subset of children who do not 
fulfill the diagnostic criteria for KD, but in 
whom the clinician may have a high suspi-
cion for KD. About 10% of children who 
develop coronary artery aneurysms do not 
fulfill the criteria for KD. These children 
are considered to have atypical or incom-
plete Kawasaki disease (IKD), and are less 
likely to have cervical lymphadenopathy 
than children diagnosed with KD.51 Rash, 
peripheral extremity changes, and mucous 
membrane changes also are less likely in 
children with IKD.51 Clinicians should 
consider IKD when a child has an unex-
plained fever for seven days or longer, or 
a fever for five days or longer with two or 
three diagnostic criteria. IKD also should 
be considered in children who have three 
or four clinical or lab findings, but have 
had a fever for less than five days.52,53 An 
algorithm for the workup of KD and IKD 
is found in Figure 4.

Trauma
Hair Tourniquet

Hair tourniquets are rare but should be 
considered in pediatric patients, particularly 

Table 3. Other Findings of Kawasaki Disease53

Cardiac

Congestive heart failure; myocarditis; pericarditis; 
coronary artery abnormalities; valvular insufficiency; 
aneurysms of medium-sized, noncoronary arteries; 
Raynaud’s; peripheral gangrene

Musculoskeletal Arthralgias, arthritis

Gastrointestinal Vomiting, diarrhea, abdominal pain, hepatic 
dysfunction, hydropic gall bladder

Central Nervous System
Extreme irritability, aseptic meningitis, sensorineural 
hearing loss

Genitourinary Urethritis, meatitis

Hematology Infants: thrombocytopenia, disseminated intravascular 
coagulation

Other Anterior uveitis (mild), desquamating rash in the groin 
region, erythema, induration at BCG site

Table 2. Laboratory Findings Supportive of  
Kawasaki Disease53

Complete Blood Count

• White blood cell count > 15,000 with a left shift
• Thrombocytosis 500-1,000 K (usually seen after seven days 

of illness)
• Anemia of the normocytic and normochromic type

Inflammatory Markers • C-reactive protein > 3
• Erythrocyte sedimentation rate > 4

Liver Function Tests

• Mild to moderate transaminitis; alanine aminotransferase 
(ALT) > 50 U/L

• Hypoalbuminemia < 3 g/dL
• Hyperbilirubinemia – obstructive jaundice secondary to 

hydropic gall bladder

Urinanalysis • Sterile pyuria > 10 WBC/HPF

Cerebral Spinal Fluid • CSF pleocytosis, mononuclear cell predominance

Basic Metabolid Panel • Hyponatremia

Other • Hyperlipidemia; synovial fluid leukocytosis

http://www.ReliasMedia.com


116    Pediatric Emergency Medicine Reports / October 2019  ReliasMedia.com

infants being evaluated for fussiness, 
irritability, or crying. It is characterized 
by a hair or fiber that becomes tightly 
wrapped around an appendage, such as 
a toe, finger, uvula, tongue, or a genital 
structure,54,55 causing strangulation and 

compromised blood flow. (See Figure 5.) 
Tissue ischemia or amputation is rare with 
prompt recognition. However, diagnosis 
may be difficult, and careful inspection 
of the affected area with magnification is 
recommended.56 Management includes 

unwrapping, cutting, or dissolving the 
strangulating fiber. Chemical depilatory 
agents are very effective in the treatment 
of hair tourniquets when not contraindi-
cated because of the location near mucous 
membranes.54 Infectious complications, 

Figure 4. Evaluation of Suspected Kawasaki Disease

KD: Kawasaki disease; CRP: C-reactive protein; ESR: erythrocyte sedimentation rate; ALT: alanine aminotransferase; WBC: white blood cell; hpf: 
high-power field

Adapted from: McCrindle BW, Rowley AH, Newburger JW, et al. Diagnosis, treatment, and long-term management of Kawasaki disease: A scientific 
statement for health professionals from the American Heart Association. Circulation 2017;135:e927-e999.
Reproduced with permission from: Sundel R. Kawasaki disease: Clinical features and diagnosis. In: UpToDate, Post TW (Ed), UpToDate, Waltham, 
MA. (Accessed on August 7, 2019.) Copyright © 2019 UpToDate, Inc. For more information visit www.uptodate.com.
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like cellulitis, are rare after hair tourniquet 
release, so the physician should re-evaluate 
for persistent, unreleased tourniquets in 
any patient who presents with persistent 
erythema, swelling, or tenderness. 
Child Abuse

During training, most physicians hear 
the mantra that child abuse is always in 
the differential diagnosis. This is especially 
true because of the varied, nonspecific pre-
sentation of nonaccidental trauma, as well 
as the inability of the treating physician 
to obtain a complete and accurate history 
from the patient and often from the care-
giver. To complicate matters, the parent or 
guardian presenting with the child to the 
ED, urgent care, or primary care physi-
cian’s office may have no knowledge of the 
true nature of the child’s current symp-
toms or illness. However, he or she may 
know and be withholding the information, 
or even may be lying about the symptoms 
and timeline, complicating the picture for 
medical professionals. In 2016, the latest 
year for which data are available, 3.5 mil-
lion reports were made to child protective 
services (CPS) across the country, 18% of 
which were victims of physical abuse (the 
remainder were neglect concerns).57 Of 
the total, 17.2% were classified as substan-
tiated or indicated, meaning the victim 
rate of child abuse and neglect was 9.1 per 
1,000 children in the United States.57 

Because of the complexities surround-
ing child abuse, obtaining and document-
ing a complete history of the current 

presentation, as well as an accurate devel-
opmental history, can help the healthcare 
team assess the plausibility of presumed 
accidents and injuries.58 Risk factors for 
child abuse are complex, but mainly fall 
into three categories: those related to the 
child, those related to the parent, and 
those related to the environment. Factors 
associated with the child that increase 
the risk of child abuse include children 
with emotional and behavioral problems, 
children with chronic illnesses or disabili-
ties, children who were born prematurely, 
and children who were unplanned or are 
unwanted. Parental factors associated with 
an increased risk of child abuse include 
low self-esteem, poor impulse control, 
alcohol and substance abuse, young paren-
tal age, the parent’s history of abuse as 
a child, depression, mental illness, poor 
understanding of developmental stages 
of children or unrealistic expectations of 
the child, and a negative perception of a 
child’s behavior. Environmental factors 
related to child abuse include social isola-
tion, poverty, unemployment, low educa-
tional achievement, single parenthood, a 
nonbiologically related male living in the 
home, and a history of intimate partner 
violence.59 

Although accidental injuries are more 
common than abuse injuries in pediatric 
patients,60 identifying those children with 
injuries that are nonaccidental is an oppor-
tunity that often is missed by physicians, 
but one that can be lifesaving.61,62 Up to 

three-quarters of all cases of pediatric 
child abuse can be missed by ED provid-
ers.63 Previous isolated injuries or sentinel 
injuries (injuries recognized by physicians 
or parents, but not attributed to abuse at 
that time) are identified in up to 25% of 
children with nonaccidental trauma, and 
in up to one-third of those with abusive 
head trauma.58,61,62 The most commonly 
identified injuries are skin bruises, intraoral 
injuries or frenula tears, and fractures.64-67 

Bruising is the most common feature 
of physical abuse, and should raise par-
ticular concern to physicians, especially in 
children who are developmentally unable 
to sustain bruising injuries. Because bruis-
ing is common, it is easily overlooked by 
physicians and other healthcare provid-
ers. Yet bruising can be the only visual 
manifestation of underlying injuries in 
victims of child abuse.68,69 The TEN-4 
FACES Bruising Clinical Decision Rule 
can guide the evaluation of bruises in 
the clinical setting. Children at high risk 
include those younger than 4 months of 
age with any bruises, or any child younger 
than 4 years of age presenting with bruis-
ing in the TEN region (torso, ears, or 
neck, where the torso includes the chest, 
abdomen, back, buttocks, genitourinary, 
and hip area). If there is no confirmed 
accident in a public setting that accounts 
for the bruising in the TEN region or in 
a child younger than 4 months of age, the 
sensitivity is 97% and the specificity is 
84% for identifying child abuse.70 Special 
areas to pay attention to when evaluating 
children include the frenulum, angle of the 
jaw/auricular area, cheek, eyelid, and sclera 
(FACES).70  Bite marks and patterned 
bruising also should raise concern for the 
possibility of abuse.

Head injuries are the most common 
cause of death in abuse victims, and abu-
sive head trauma is the most common 
cause of head injury deaths in infants 
and young children.71 Fractures, thoracic 
injuries (including rib fractures), and intra-
abdominal injuries all are seen in child 
abuse.58,59 

Evaluation of child abuse should be 
based on the age of the child and the inju-
ries identified or suspected. Siblings and 
other young children with whom the sus-
pected perpetrator has contact also should 
be evaluated. CPS should be contacted to 
facilitate these evaluations. As mandated 
reporters, healthcare professionals must 
report suspicion of child abuse and should 
never rely on others or assume others will 

Figure 5. Hair Tourniquet on Toes

Image courtesy of Kaileen Jafari, MD. 
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report. The transfer of care to another phy-
sician or facility does not excuse the physi-
cian from reporting the suspicion of child 
abuse to the appropriate authorities.58 

Conclusion
Children present to the ED with a vari-

ety of issues ranging from benign to life-
threatening. Serious illnesses may have an 
initially benign presentation and require a 
high degree of suspicion to recognize these 
emergent illnesses quickly and accurately.  
The ability to recognize these potentially 
devastating diseases early facilitates care 
and ensures an optimal outcome for the 
child.
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CME/CE QUESTIONS

1.  Which of the following is true 
regarding necrotizing fasciitis?
a.  Infections occur most commonly 

via hematogenous spread.
b.  Necrotizing fasciitis often can 

be treated with a course of oral 
antibiotics.

c.  Patients often present with pain 
out of proportion to physical 
findings.

d.  Necrotizing fasciitis often is 
associated with osteomyelitis and 
septic joint.

2.  Which of the following is a clinical 
criterion for Kawasaki disease?
a.  Exudative conjunctivitis
b.  Palatal petechiae
c.  Cracked, red lips
d.  Fever for three days

3.  What is the most common 
presentation of child abuse?
a.  Long bone fractures
b.  Bruises
c.  Closed head injury
d.  Patterned burns 

4.  Complications of eczema herpeticum 
include which of the following?
a.  Loss of hearing
b.  Corneal scarring and vision loss
c.  Seizures
d.  Hematuria

5.  DRESS syndrome typically occurs 
how soon after drug exposure?
a.  Within 2 hours
b.  Within 4-12 hours
c.  Within 48 hours
d.  Within 2-8 weeks

6.  Which of the following is the 
best diagnostic modality for 
intussusception?
a.  Plain abdominal radiographs
b.  Abdominal CT with contrast
c.  MRI abdomen without contrast
d.  Ultrasound abdomen
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Exclusive to our subscribers RAPID ACCESS MANAGEMENT GUIDELINES

Uncommon Diagnoses That Cannot Be Missed

Evolution of Necrotizing Fasciitis Over 12 Hours

Images courtesy of Richard Kwun, MD.

Intussusception

The image on the left is a radiograph with intussusception visible along the edge of the liver. The image on the right is an ultrasound of 
intussusception.

Images courtesy of Derya Caglar, MD.

Retropharyngeal Abscess

The � rst image is a lateral neck radiograph showing widening in the prevertebral soft tissues, raising concern for a retropharyngeal 
abscess. The second image is a computed tomography (CT) of the same retropharyngeal abscess. 

Images courtesy of Stephen John Cico, MD, MEd. 



Supplement to Pediatric Emergency Medicine Reports, October 2019: “Uncommon Diagnoses That Cannot Be Missed.” 
Authors: Derya Caglar, MD Associate Professor of Pediatrics, Fellowship Director for Pediatric Emergency Medicine, Division 
of Emergency Medicine, Department of Pediatrics, University of Washington School of Medicine, Seattle Children’s Hospital, 
Seattle; Stephen John Cico, MD, MEd, Assistant Dean for Graduate Medical Education & Faculty Development, Associate 
Professor of Clinical Emergency Medicine & Pediatrics, Fellowship Director for Pediatric Emergency Medicine, Division of 
Emergency Pediatrics, Department of Emergency Medicine, Indiana University School of Medicine, Riley Hospital for Children 
at IU Health, Indianapolis

Pediatric Emergency Medicine Reports “Rapid Access Guidelines.” © 2019 Relias LLC. Editor-in-Chief: Ann Dietrich, MD, 
FAAP, FACEP. Associate Editor: Journey Roberts. Editorial Group Manager: Leslie Coplin. For customer service, call: 
1-800-688-2421. This is an educational publication designed to present scientific information and opinion to health care 
professionals. It does not provide advice regarding medical diagnosis or treatment for any individual case. Not intended for 
use by the layman.

Diagnostic Criteria for Kawasaki Disease (KD)

Fever for at least � ve days, usually high and unremitting despite antipyretics

Four of the following � ve criteria with no alternative explanation:

• Cervical lymphadenopathy 
(25-70% of patients)

• Usually unilateral, anterior, and greater than 1.5 cm in diameter

• Conjunctivitis 
(> 75% of patients)

• Bilateral, bulbar, limbic sparing, nonexudative, usually painless;
• Begins shortly after the onset of the fever

• Polymorphous rash 
(70-90% of patients)

• Most often appears within � ve days of the onset of the fever
• Typically erythematous, maculopapular in nature
• May be pronounced in the perineal area and may involve desquamation
• Bullous and vesicular lesions are not typically seen in Kawasaki disease (KD), so when the rash has 

this appearance, alternative diagnoses should be considered
• Other forms seen with the rash associated with KD include scarlatiniform, urticarial, erythema 

multiforme, or erythroderma

• Extremity changes 
(50-85% of patients)

• Acute: Includes erythema and edema of the palms and soles
• Subacute: Desquamation of the digits of the hands and feet; is typically a late � nding, occurring 

two to three weeks after the fever onset

• Oral mucous membrane 
changes

• Includes strawberry tongue, � ssured lips, and injected pharynx.

Laboratory Findings Supportive of Kawasaki Disease

Complete Blood Count

• White blood cell count > 15,000 with a left shift
• Thrombocytosis 500-1,000 K (usually seen after seven days 

of illness)
• Anemia of the normocytic and normochromic type

In� ammatory Markers • C-reactive protein > 3
• Erythrocyte sedimentation rate > 4

Liver Function Tests

• Mild to moderate transaminitis; alanine aminotransferase 
(ALT) > 50 U/L

• Hypoalbuminemia < 3 g/dL
• Hyperbilirubinemia – obstructive jaundice secondary to 

hydropic gall bladder

Urinanalysis • Sterile pyuria > 10 WBC/HPF

Cerebral Spinal Fluid • CSF pleocytosis, mononuclear cell predominance

Basic Metabolid Panel • Hyponatremia

Other • Hyperlipidemia; synovial � uid leukocytosis

Other Findings of Kawasaki Disease

Cardiac

Congestive heart failure; myocarditis; pericarditis; 
coronary artery abnormalities; valvular insu�  ciency; 
aneurysms of medium-sized, noncoronary arteries; 
Raynaud’s; peripheral gangrene

Musculoskeletal Arthralgias, arthritis

Gastrointestinal Vomiting, diarrhea, abdominal pain, hepatic 
dysfunction, hydropic gall bladder

Central Nervous System
Extreme irritability, aseptic meningitis, sensorineural 
hearing loss

Genitourinary Urethritis, meatitis

Hematology Infants: thrombocytopenia, disseminated intravascular 
coagulation

Other Anterior uveitis (mild), desquamating rash in the groin 
region, erythema, induration at BCG site

Hair Tourniquet on Toes

Image courtesy of Kaileen Jafari, MD. 
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