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Throat Infections Part II: 
Deadly, Must-not-Miss, Pediatric 

Throat Infections
Although less frequent than the conditions discussed in part I, recognition of the criti-

cal, life-threatening throat infections is essential. Ill-appearing pediatric patients with a 
change in voice or stridor should prompt a rapid and thorough evaluation to ensure expedited 
management. This article reviews the critical, must-not-miss etiologies of a sore throat. 

— Ann M. Dietrich, MD, FAAP, FACEP, Editor

Introduction
While less frequently encountered than pathologies described in part 1, pediatric 

patients presenting with sore throat may come into the emergency department with 
an acute life threatening illness. The emergency provider must be aware of these 
pathologies and look for diagnostic clues to rapidly diagnose and treat deadly neck 
space infections. As will be discussed, any ill-appearing pediatric patient with sore 
throat and/or with a change in voice or stridor should prompt a rapid and thorough 
evaluation to ensure expedited management. This can potentially avoid an airway 
catastrophe.

Peritonsillar Abscess

Background
Peritonsillar abscesses are the most common deep-seated oropharyngeal infection 

seen by emergency providers. Peritonsillar cellulitis, or phlegmon, involves an inflam-
matory reaction in the area between the pharyngeal muscle and palatine tonsillar 
pillars.1 The most common location for a peritonsillar abscess is in the superior pole 
of the tonsil. Typically, the infection forms from a direct spread from a prior tonsillitis 
and/or pharyngitis. Potential complications of untreated peritonsillar abscesses include 
airway obstruction, sepsis, mediastinitis, carotid artery pseudoaneurysm formation, 
and/or internal jugular vein thrombophlebitis, also known as Lemierre’s syndrome. 
Patients with peritonsillar abscess are at risk for future episodes of abscess formation.

Presentation
Patients with peritonsillar abscess usually will present with a subacute sore throat 

along with systemic symptoms, such as fever, chills, and malaise. Classically, patients 
will have voice changes, described as having a “hot potato voice.” Many times, patients 
will have ipsilateral otalgia associated with the peritonsillar abscess secondary to 
inflammation, which spreads along the masseter muscle. An emergent assessment of 
the airway needs to be made with patients presenting with concerning signs for peri-
tonsillar abscess. Patients with stridor, upper airway obstruction, drooling, and postur-
ing should receive expedited evaluation and management.
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EXECUTIVE SUMMARY
 z Peritonsillar abscesses are the most common deep-seated 

oropharyngeal infection seen by emergency providers. 
Peritonsillar cellulitis, or phlegmon, involves an inflam matory 
reaction in the area between the pharyngeal muscle and 
palatine tonsillar pillars. When a discrete pocket of pus forms 
in this area, it is known as a peritonsillar abscess.

 z Imaging is not necessary to diagnose peritonsillar abscess, 
and the diagnosis may be made clinically. In patients with 
undifferentiated sore throat with concern for other deep-
seated neck space infections, the diagnosis may be facilitated 
with advanced imaging, such as ultrasound or computed 
tomography (CT) with intrave nous (IV) contrast.

 z Retropharyngeal infections represent a subtype of deep neck 
space infection that arises between the alar fascia anteriorly 
and prevertebral fascia posteriorly and extends from the base 
of the skull to the posterior mediastinum. The retropharyngeal 
space communicates with the lateral pharyngeal space and is 
a potential path for pharyn geal infections to be transmitted 
into the mediastinum. Abscess formation in this area typically 
occurs following an upper respiratory tract infection, 
pharyngitis, or recent trauma to the pharynx, such as dental 
procedures or recent intubation. Retropharyngeal abscess is 
most common in young children between the ages of 2 and 
4 years.

 z In children with retropharyngeal infections, a lateral 
neck radiograph typically will dem onstrate a widened 
retropharyngeal or prevertebral space. The film should be 
taken in the lateral plane during patient inspiration with the 
neck in exten sion. Failure to follow proper technique can lead 
to false-positive studies. In children younger than 4 years of 
age, the retropha ryngeal space at the level of C2 should be 
less than half the width of the vertebral body at that level. An 
abnormally wide space is considered when the diameter of 
the space is greater than the size of the vertebral body at C2, 
or a gradient of 7 mm at C2 or 14 mm at C6.

 z Infectious thrombophlebitis of the internal jugular vein, 
also known as Lemierre’s syndrome, is a rare complica tion 
following an oropharyngeal infection, most commonly 
bacterial pharyngitis. The infection spreads contiguously to 

the nearby internal jugular vein, leading to thrombosis of the 
vein. Subsequently, septic emboli are formed and can lead to 
various clinical presentations.

 z Emergency depart ment diagnosis of Lemierre’s syndrome 
typically is facilitated with radiological imaging. Blood and/
or throat cultures subsequently may reveal F. nec rophorum 
while a patient is hospitalized. Imaging modalities include CT 
scanning of the neck and chest with IV contrast. Ultrasound 
of the neck and inter nal jugular may be considered as well, 
although that is less sensitive than CT and does not help 
to differentiate potential complications, such as septic 
pulmonary emboli. The benefits of ultrasound include the 
rapidity in which it may be performed at the bedside and 
the ability to perform the study on unstable patients at 
the bedside. Ultrasound of the internal jugular vein may 
demonstrate thrombus within the vein.

 z Ludwig’s angina refers to a life-threatening infection of the 
bilateral sub mandibular, submental, and/or sublingual space. 
Infection typically originates from an odontogenic source 
(most commonly second/third mandibular molar), but it may 
spread from a pharyngitis, parotiditis, or peritonsillar abscess.

 z Patients presenting with Ludwig’s angina typically present 
with systemic symptoms of fevers, chills, and malaise, along 
with neck pain, odynophagia, neck stiffness, drooling, 
changes in voice, and trismus. Patients usually present with 
rapid/acute spreading infection to the floor of the mouth 
with a potential “woody” or solid texture on palpation of the 
floor of the mouth while it is elevated. The patient’s neck may 
appear erythematous and tender, with a symmetric brawny 
swelling and induration of the submandibular region.

 z Acute laryngotracheitis (croup) is a common cause of acute 
hoarseness and/or stridor in children younger than 6 years 
of age. It is most common in children from 6 months of age 
to 3 years of age. The most common etiology is viral, with 
parainfluenza virus type I being the most likely culprit.

 z Patients with moderate to severe croup should be provided 
nebulized racemic epinephrine at a dose of 0.05 mL/kg per 
dose (diluted in a total of 3 mL) over 15 minutes in addition to 
corticosteroids such as dexamethasone.

Diagnosis
Diagnosis of peritonsillar abscess typi-

cally is clinical and involves an examination 
of the posterior oropharynx, demonstrating 
a deviated uvula with significant unilat-
eral peritonsillar edema. (See Figure 1.) 
Symmetric bilateral swelling of the peri-
tonsillar areas can be seen in tonsillitis and 
typically is not seen in peritonsillar abscess. 
Significant cellulitis can mimic abscess for-
mation secondary to the edema. However, 
uvular deviation typically is absent in cel-
lulitis. Trismus is common in patients with 
peritonsillar abscess and is related to the 
inflammation and spasm of the internal 
pterygoid muscle. Examination may be 
challenging in patients with significant 

trismus. While imaging is not necessary to 
diagnose peritonsillar abscess, the diagnosis 
in patients with undifferentiated sore throat 
with concern for other deep-seated neck 
space infections may be facilitated with 
advanced imaging, such as ultrasound or 
computed tomography (CT) with intrave-
nous (IV) contrast.2 A bedside ultrasound 
may be performed via the traditional 
intraoral technique and/or submandibular 
technique with a sensitivity of greater than 
90%. (See Figure 2.) The classic finding 
with peritonsillar abscess on ultrasound is 
a discrete fluid collection with heteroge-
neous constituent with an irregular border.3 
Ultrasound also may help with procedural 
guidance and landmark evaluation of the 

distance to the center of the abscess as 
well as the location of the surrounding 
vasculature. 

On CT imaging with IV contrast, 
peritonsillar abscesses appear as a 
hypodense fluid collection with surround-
ing rim enhancement. Patients that are 
toxic-appearing with concern for airway 
obstruction may need to be evaluated 
and/or examined in the operating room 
with otolaryngology specialists. There is 
no indication for adjunctive laboratory 
testing to diagnose peritonsillar abscess. 
However, laboratory testing done on pedi-
atric patients with peritonsillar abscess 
may demonstrate an elevated white blood 
cell count with neutrophil predominance. 
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Systemically ill patients admitted for oper-
ative management or IV antibiotics should 
have sepsis labs drawn, although blood cul-
tures in patients with peritonsillar abscesses 
rarely are positive. 

Management
Management of peritonsillar abscess 

includes drainage, antibiotic therapy, and 
analgesia. Children who are well-appearing 
and able to maintain oral hydration may be 
candidates for discharge with close outpa-
tient follow-up after drainage is performed. 
An experienced emergency provider may 
perform needle aspiration and/or incision 
and drainage in the emergency department. 
If the emergency department provider is 
not experienced/well versed in the proce-
dure, consultation may be required with an 
otolaryngologist. Ultimately, the patient 
requires close outpatient follow-up with 
an otolaryngologist for repeat examination, 
to evaluate the need for repeat incision 
and drainage, and/or to discuss possible 
tonsillectomy.4 

Ultrasound can help guide procedural 
placement of the needle in a needle aspira-
tion attempt. Incision and drainage as well 
as needle aspirations have similar success 
rates (above 90%) in the resolution of 
abscess, while there is a slight trend toward 
an increased need for a repeat procedure 
in patients who received needle aspiration. 
Complications of needle aspiration include 
carotid artery puncture, hemorrhage, 
bleeding into the airway, and aspiration. 
The carotid artery sits posterolateral to the 

peritonsillar area. Appropriate technique, 
landmark identification, and the use of 
ultrasound may decrease the incidence of 
these complications. 

For instance, ultrasound can delineate 
the distance to the middle of the abscess 
and the distance to the surrounding vas-
culature. This can allow the provider to 
safely cap a needle to that distance to avoid 
unnecessary needle length penetrating the 
peritonsillar space. It is important to note 
that the oral mucosa is well perfused, which 
leads to bleeding. Using lidocaine with 
epinephrine prior to needle aspiration helps 
decrease the rate of capillary bleeding with 
needle puncture. Using suction also can 
help decrease the risk of aspiration of blood 
and pus products. 

Furthermore, after the incision and 
drainage and/or needle aspiration, the 
patient may gargle hydrogen peroxide to 
help with hemostasis as well. If bleed-
ing persists, some topical tranexamic acid 
also may be used to assist with obtaining 
hemostasis. The mucosal bleeding typi-
cally is self-limited and will resolve within 
minutes. Monitoring patients after the pro-
cedure is important to ensure hemostasis, 
control of any pain, and that the patient is 
able to maintain oral hydration and tolerate 

oral antibiotics. Patients presenting with 
concern for acute airway compromise 
should have an immediate evaluation by a 
surgical specialist or ear, nose, and throat 
physician, preferably in a controlled envi-
ronment or operating room setting.5

After source control with needle aspira-
tion or incision and drainage, inpatient 
hospitalization may be required if patients 
are toxic-appearing, there is concern for 
possible sepsis, and/or they have a con-
comitant immunocompromised state. 
Similarly, patients who have difficulty with 
oral hydration, symptom control, or who 
have poor follow-up/resources precluding 
outpatient antibiotic therapy also may need 
to be hospitalized. Appropriate antibiotic 
therapy should include coverage for group 
A Streptococcus, Staphylococcus aureus, and 
anaerobic bacteria. 

If cultures are obtained after drainage, 
empiric antibiotics should be provided 
while awaiting the results. Patients requir-
ing admission and parenteral antibiotics 
can be started on ampicillin-sulbactam 
IV 50 mg/kg per dose every six hours 
or 3 g every six hours in young adults. 
Alternatively, clindamycin may be used at 
a dose of 30 mg/kg per dose every eight 
hours or 600 mg every six to eight hours in 

Figure 1. Peritonsillar 
Abscess

Courtesy of James Heilman, MD. 
PeritonsilarAbsess.jpg. https://commons.
wikimedia.org/wiki/File:PeritonsilarAbsess.jpg

Figure 2. Point-of-Care Ultrasound with an Endocavitary 
Probe to Evaluate the Posterior Oropharynx

A peritonsillar abscess (blue arrow), carotid artery (red arrow), and relative distances  to each.

Courtesy of Daniel Migliaccio, MD.
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adults. Importantly, ampicillin- 
sulbactam does not provide coverage 
against methicillin-resistant Staphylococcus 
aureus (MRSA). If there is a suspicion 
for this, patients should receive either 
clindamycin or vancomycin. For those 
who meet criteria for outpatient treat-
ment, appropriate oral antibiotic selections 
include amoxicillin–clavulanate 45 mg/
kg with a maximum of 875 mg every 12 
hours or clindamycin 10 mg/kg per dose 
at a max single dose of 600 mg every eight 
hours.6 Concomitant administration of 
glucocorticoids, such as intravenous or oral 
dexamethasone, frequently is provided, but 
evidence regarding its benefit is unclear.3

Retropharyngeal Abscess

Background
Retropharyngeal infections represent a 

subtype of deep neck space infection that 
arises between the alar fascia anteriorly and 
prevertebral fascia posteriorly and extends 
from the base of the skull to the posterior 
mediastinum.7 The retropharyngeal space 
communicates with the lateral pharyngeal 
space and is a potential path for pharyn-
geal infections to be transmitted into the 
mediastinum.8 Abscess formation in this 
area typically occurs following an upper 
respiratory tract infection, pharyngitis, 
or recent trauma to the pharynx such as 
dental procedures or recent intubation. 
Retropharyngeal abscess is most common 
in young children between the ages of 2 
and 4 years.9 Most commonly, retropha-
ryngeal abscess is secondary to Streptococcus 
pyogenes, group A Streptococcus, S. aureus 
(including a rising incidence of MRSA), 
and anaerobes, including Fusobacterium.10-12 
Complications associated with retropha-
ryngeal abscess include laryngospasm and 
associated airway compromise, sepsis, and 
mediastinitis.

Presentation
Pediatric patients with retropharyngeal 

abscess typically will present with signifi-
cant odynophagia with neck pain and may 
present with severe airway obstruction. The 
child may be toxic in appearance, may be in 
the sniffing position with increased respira-
tory effort and retractions as well as stridor 
and a change in voice. The classic muffled 
voice is that of a duck also known as “cri du 
canard.”13 Children typically will be unwill-
ing to move their neck secondary to pain 
and inflammation in the neck muscles. 
Trismus also may be seen in these patients. 

The clinical picture may be consistent with 
that of epiglottitis; however, retropharyn-
geal abscess typically is more subacute in 
its onset.

Diagnosis
In patients in whom the provider has 

concerns for airway compromise, including 
those who present with drooling, stridor, 
and/or in the tripoding position should 
have immediate diagnostic as well as defin-
itive airway management and treatment in 
the operating room by an otolaryngologist. 
Providers should consider retropharyngeal 
abscess as a possible diagnosis in patients 
presenting with sore throat and neck pain 
with significant swelling of the posterior 
pharyngeal wall. Tender anterior cervical 
lymph nodes frequently are encountered 
with these patients as well. Hyoid tender-
ness to palpation also may be appreciated. 
Laboratory evaluation typically is nonspe-
cific and demonstrates a leukocytosis with a 
neutrophil predominance.14 Blood cultures 
also may be obtained if there is concern for 
concomitant sepsis, but those cultures typi-
cally are negative. 

If a patient is stable for radiographic 
evaluation, imaging can include plain film 
lateral neck radiographs and/or CT with 
IV contrast of the neck. However, plain 
films may be an initial screening study if 
suspicion is high that the patient should 
have a CT with IV contrast performed.15 
Care must be taken to closely monitor the 
airway during imaging, since lying supine 
may exacerbate airway compromise in 
patients with a retropharyngeal abscess. 
If there is concern for potential airway 
compromise, consulting a pediatric airway 
specialist, such as an anesthesiologist and/
or otolaryngologist, should be considered 
for the diagnostic evaluation. 

Lateral neck radiographs typically dem-
onstrate a widened retropharyngeal or 
prevertebral space. (See Figure 3.) The film 
should be taken in the lateral plane during 
patient inspiration with the neck in exten-
sion. Failure to follow proper technique can 
lead to false-positive studies. In children 
younger than 4 years of age, the retropha-
ryngeal space at the level of C2 should be 
less than half the width of the vertebral 
body at that level. An abnormally wide 
space is considered when the diameter of 
the space is greater than the size of the 
vertebral body at C2, or a gradient of 7 mm 
at C2 or 14 mm at C6.16 (See Figure 4.) If 
there is concern for concomitant medi-
astinitis, an anterior-posterior and lateral 

chest X-ray should be obtained as well. 
CT imaging is the diagnostic modality of 
choice to identify deep-seated neck space 
abscess. (See Figure 5.) It can differentiate 
an abscess from cellulitis and can facilitate 
surgical planning with the otolaryngology 
team. Typically, the abscess will appear as a 

Figure 3. Retropharyngeal 
Abscess

Lateral X-ray demonstrating retropharyngeal 
abscess (black arrow). Note the increased 
prevertebral space (7 mm at C2).

Courtesy of James Heilman, MD. 
Retroabscess10.JPG. https://commons.
wikimedia.org/wiki/File:Retroabscess10.JPG

Figure 4. Normal Lateral 
Neck Film

Courtesy of Nevit Dilman. Medical X-ray 
imaging RNT07 nevit. https://commons.
wikimedia.org/wiki/File:Medical_X-Ray_
imaging_RNT07_nevit.jpg
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discrete fluid collection with surrounding 
rim enhancement.

Management
If the child presents with concern for 

airway compromise with drooling, stridor, 
and/or in the tripoding position, care 
must be taken not to aggressively evalu-
ate the patient at the bedside. This can 
potentially worsen airway compromise. 
Similarly, avoiding venipuncture, which 
potentially can lead to patient agitation 
and increase airway obstruction, until 
resources are mobilized in the operat-
ing room potentially can avoid an airway 
disaster. The provider must organize care 

rapidly to have the patient evaluated in the 
operating room by an anesthesiologist and 
otolaryngologist or obtain advanced imag-
ing if the differential is unclear (in patients 
who are still maintaining their airway 
appropriately). Patients with airway com-
promise should have airway protection in 
the operating room and should not be sent 
to obtain imaging, including CT and/or 
plain film radiography without immediate 
availability of an airway team.. 

In patients who are stable without 
acute airway concern and are found to 
have retropharyngeal abscess on imaging, 
emergent otolaryngology consultation 
is required. Additionally, patients with 

retropharyngeal abscess should be given 
empiric parenteral antibiotics and admit-
ted to the hospital. Potential empiric 
regimens include ampicillin-sulbactam 
intravenously or clindamycin every eight 
hours intravenously.17 

If there is concern for MRSA, 
clindamycin or vancomycin at a dose of 
should be provided.11 Adjunctive analgesia 
and IV hydration also should be provided. 
Patients without airway compromise can 
be candidates for a trial of IV antibiotic 
therapy without initial surgical interven-
tion after consultation with otolaryngol-
ogy. If there is a failure of response in the 
antibiotic therapy, or if there is a deterio-
ration in the respiratory status or airway 
of the patient, surgical intervention is 
recommended.

Lemierre’s Syndrome

Background
Infectious thrombophlebitis of the 

internal jugular vein, also known as 
Lemierre’s syndrome, is a rare complica-
tion following an oropharyngeal infection, 
most commonly bacterial pharyngitis. 
The infection spreads contiguously to the 
nearby internal jugular vein, leading to 
thrombosis of the vein.18 Subsequently, 
septic emboli are formed and can lead to 
various clinical presentations. 

Patients with Lemierre’s syndrome 
typically are quite ill and present with 
signs of sepsis and bacteremia. The limited 
available data demonstrate the highest 
incidence in adolescents and young adults 
aged 14 to 24 years.19 The most com-
mon organism that results in Lemierre’s 
syndrome is the anaerobic bacteria 
Fusobacterium necrophorum.20 

Less commonly implicated bacteria 
include MRSA, streptococci, and other 
oropharyngeal flora, such as Eikenella 
corrodens and Bacteroides.21 The most com-
mon infection predisposing a young adult 
to Lemierre’s syndrome is a bacterial phar-
yngitis. However, other oropharyngeal/
neck space infections also can cause the 
disease.

Presentation
The presentation of Lemierre’s syn-

drome typically is subacute and follows 
a preceding pharyngitis. Patients may 
present with fever, significant sore throat, 
trismus, and neck tenderness to palpa-
tion.22 They typically are ill-appearing and 
toxic, with signs of sepsis.23 Patients may 
present with various signs consistent with 

Figure 5. Computed Tomography Scan  
of a Retropharyngeal Abscess

Computed tomography scan demonstrating retropharyngeal abscess (red arrow).

Courtesy of James Heilman, MD. LargeRetroAbsMarkTra. https://commons.wikimedia.org/wiki/
File:LargeRetroAbsMarkTra.png
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septic emboli, including septic pulmonary 
emboli, polyarthritis, pyomyositis, endo-
carditis, and/or renal abscess.24,25 The most 
common complication is pulmonary, and 
patients may present in a picture akin to 
a traditional pulmonary embolism with 
tachypnea, tachycardia, hypoxia, hemop-
tysis, and an increased work of breathing. 
Central nervous system infections are less 
frequent and may include meningitis, epi-
dural abscess, and/or brain abscess.26

Diagnosis
The diagnosis of Lemierre’s syndrome 

should be considered in patients present-
ing with pharyngitis as well a as concern 
for patients with systemic symptoms, such 
as septic pulmonary emboli and bacterial 
seeding of joints. Emergency depart-
ment diagnosis typically is facilitated with 
radiological imaging. Blood and/or throat 
cultures subsequently may reveal F. nec-
rophorum while a patient is hospitalized. 
Imaging modalities include CT scanning 
of the neck and chest with IV contrast.27 

Ultrasound of the neck and inter-
nal jugular may be considered as well, 

although that is less sensitive than CT and 
does not help to differentiate potential 
complications, such as septic pulmonary 
emboli. The benefits of ultrasound include 
the rapidity in which it may be performed 
at the bedside and the ability to perform 
the study on unstable patients at bedside. 
Ultrasound of the internal jugular vein 
may demonstrate thrombus within the 
vein. (See Figure 6.) Additionally, bedside 
point-of-care ultrasound also enables 
the ability to perform a bedside cardiac 
evaluation for potential right heart strain 
in the setting of septic pulmonary emboli 
and potentially allows for the diagnosis of 
right-sided endocarditis, which can mimic 
Lemierre’s syndrome.

Management
A patient with Lemierre’s syndrome 

presenting with signs of sepsis and/or sep-
tic shock should have aggressive resuscita-
tion with IV fluids and broad-spectrum 
IV antibiotics. All patients with suspected 
Lemierre’s syndrome should be admitted 
for IV empiric antibiotic therapy target-
ing the most common culprit organisms, 

including F. necrophorum and other com-
monly implicated oropharyngeal flora. It is 
important to note that F. necrophorum may 
have associated beta-lactamase production, 
and the provider should include an anti-
biotic that is resistant to beta-lactamase.28 
Empirical options for antibiotics include 
piperacillin-tazobactam or ceftriaxone 
plus metronidazole.29 Vancomycin should 
be added in patients who are presenting 
in septic shock and/or if there is a clinical 
concern for MRSA infection. 

Anticoagulation in the treatment of 
thrombus associated with septic emboli is 
not routinely used, since there are no good 
data available for its efficacy. In the set-
ting of prolonged, continued thrombosis 
despite antibacterial therapy, the provider 
may consider the use of anticoagulants.30 
In those circumstances, it is prudent to 
involve specialty hematology consultation 
regarding anticoagulation in these patients.

Ludwig’s Angina

Background
Ludwig’s angina refers to a life-

threatening infection of the bilateral sub-
mandibular, submental, and/or sublingual 
space. Infection typically originates from 
an odontogenic source (most commonly 
second/third mandibular molar), but it 
may spread from a pharyngitis, parotiditis, 
or peritonsillar abscess.31 The infection 
spreads contiguously from the floor of the 
mouth to the submandibular region, lead-
ing to an aggressive cellulitis. Infections 
typically are polymicrobial in nature and 
include anaerobic bacteria. There may be 
an associated abscess formation as well, 
although that is rare. 

Morbidity and mortality occur second-
ary to progression of the infection toward 
the patient’s airway, leading to laryngo-
spasm and asphyxia.32 The most important 
complication for emergency providers to 
be aware of is airway compromise, and 
providers should be attuned to signs of 
impending airway collapse, such as change 
in voice, drooling, stridor, and/or respira-
tory distress. As with retropharyngeal 
abscess, mediastinitis also is a possible 
complication, although it is much less fre-
quent in occurrence.33

Presentation
Patients presenting with Ludwig’s 

angina typically present with systemic 
symptoms of fevers, chills, and malaise, 
along with neck pain, odynophagia, neck 

Figure 6. Ultrasound of a Thrombus in the Internal  
Jugular

Point-of-care ultrasound with Doppler demonstrating a thrombus in the internal jugular vein (white 
arrow) and carotid artery (red arrow). 

Courtesy of Daniel Migliaccio, MD.
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stiffness, drooling, changes in voice, and 
trismus. Patients usually present with 
rapid/acute spreading infection to the floor 
of mouth with a potential “woody” or solid 
texture on palpation of the floor of the 
mouth while it is elevated.34 The patient’s 
neck may appear erythematous and tender, 
with a symmetric brawny swelling and 
induration of submandibular region. (See 
Figure 7.) Submandibular crepitance occa-
sionally may be appreciated on exam.35

Diagnosis
The provider evaluating a patient with 

submandibular erythema and swelling 
should immediately consider the diagnosis 
of Ludwig’s angina. CT imaging of the 
neck with IV contrast is the modality of 
choice to evaluate the nature of the deep 
space neck infection.36 CT imaging typi-
cally demonstrates soft tissue swelling, 
edema, and haziness suggestive of cellulitic 
change and can indicate to the provider 
the proximity of the swelling to the airway. 
It also may demonstrate concomitant 
abscess formation, which may facilitate 
surgical planning.

Management
In patients with concern for potential 

airway compromise, advanced imaging 
should be delayed until discussion with 
specialty services, including an otolar-
yngologist and/or anesthesiologist, for 
possible advanced methods of airway pro-
tection.37 Consultation in these circum-
stances should be emergent. For providers 
practicing in locations without the subspe-
cialty services, advanced airway maneuvers, 

such as fiberoptic intubation, may be 
required. The suggested route of intuba-
tion in these patients is via nasal fiberoptic 
intubation.38 Equipment for emergent 
cricothyrotomy should be available at 
the bedside. However, it is important to 
note that the significant submandibular 
swelling likely will make the palpation of 
landmarks such as the cricothyroid mem-
brane extremely difficult, complicating the 
procedure even further. 

Concomitantly, empiric broad-spectrum 
antibiotics for oropharyngeal flora and 
anaerobic bacteria should be provided. 
Example antibiotic regimens include 
clindamycin or ampicillin-sulbactam. In 
immunocompromised patients, MRSA 
or gram-negative aerobes also may con-
tribute to the infection.39 In these patients, 
providers should consider using broad-
spectrum antibiotics, such as cefepime 
plus metronidazole plus vancomycin (if 
the patient has risk factors for MRSA).40 
Risk factors for MRSA include recent 
hospitalization, living in long-term care 
facilities or prison, a history of IV drug 
use, or prior abscesses requiring incision 
and drainage. Patients who have evidence 
of abscess development on CT imaging 
should have an otolaryngology evalua-
tion for source control with either needle 
aspiration or incision and drainage in the 
operating room. 

In patients with a suspected odon-
togenic source of the submandibular 
cellulitis, there should be concomitant 
consultation with an oral maxillofacial sur-
gery team to extract the tooth.

Epiglottitis
Background

Epiglottitis is a life-threatening infec-
tion and inflammation of the epiglottis 
and surrounding tissues. The swelling 
typically is prominent in the supraglot-
tic region of the patient’s airway, which 
can dramatically decrease the functioning 
caliber of the airway, leading to stridor 
and potential respiratory compromise. 
The most dreaded complication includes 
obstruction of the airway that can lead to 
asphyxia and cardiopulmonary collapse.41 

Most commonly, epiglottitis occurs sec-
ondary to an infectious etiology.42 Prior to 
widespread adoption of immunization in 
the United States, Haemophilus influenzae 
type b (Hib) was the bacteria most com-
monly implicated in infectious epiglot-
titis.43 While epiglottitis still can be caused 
by Hib, other etiologies are nontypeable 

H. influenzae A, group A Streptococcus, and 
S. aureus, including MRSA.44 Viral and 
fungal infections also can lead to epiglot-
titis, although that is much less common. 
Other less common noninfectious etiolo-
gies of epiglottitis include direct injury, 
such as clinical trauma, caustic injury, or 
thermal injury to the epiglottis. Since 
implementation of the Hib vaccine, the 
median age of children with epiglottitis 
has increased to approximately 6 to 12 
years of age.45,46 Similarly, the incidence 
of epiglottitis among pediatric patients 
younger than 20 years of age has decreased 
from approximately five cases per 100,000 
children to 0.5 cases per 100,000 chil-
dren.47 The most common risk factors for 
the development of epiglottitis include a 
lack of immunization against Hib, con-
comitant comorbidities, such as diabetes, 
and/or an immunocompromised state.48

Presentation
Classically, younger pediatric patients 

with epiglottitis present with rather rapid 
onset of respiratory distress. Patients may 
have a muffled voice (also described as a 
“hot potato” voice), drooling, or leaning 
forward with the neck hyperextended in 
a sniffing/tripod posture.49 This position 
optimizes the remaining diameter of the 
obstructed airway. Similarly, these patients 
typically are quite reluctant to lie supine, 
given the increase in airway obstruction 
from the swollen edematous epiglottis. 

However, older children and young 
adults may not have any of the classic 
findings but may present with a severe 
pharyngitis clinical picture with associ-
ated odynophagia. Patients also may have 
tenderness with movement of the thyroid 
cartilage secondary to the inflammation of 
the epiglottis. In comparison to children 
presenting with croup and stridor, patients 
with epiglottitis typically do not have a 
concomitant cough or a hoarse voice.50

Diagnosis
Diagnosis should be considered in high-

risk children (unimmunized, for example) 
presenting with signs or symptoms classic 
for epiglottitis, such as tripod positioning, 
drooling, change in voice, and respiratory 
distress.51 Direct visualization of a swollen 
edematous epiglottis is considered to be 
the gold standard for the diagnosis of epi-
glottitis. (See Figure 8.) 

In patients presenting with respiratory 
distress and with a high concern for epi-
glottitis, manipulation and visualization of 
the epiglottis should be avoided given the 

Figure 7. Ludwig's Angina

Ludwig's angina, submandibular erythema, 
warmth, and fluctuance

Courtesy of Daniel Migliaccio, MD.
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potential for agitation and anxiety, since 
this can lead to further airway obstruction. 
Manipulating the area surrounding the 
epiglottis also can lead to laryngospasm 
and complete airway collapse. In these 
patients, the provider must swiftly and 
expeditiously coordinate evaluation by air-
way specialists (otolaryngology and anes-
thesiology) in a controlled setting, such 
as the operating room. The airway should 
be secured prior to any further diagnostic 
evaluation (such as advanced imaging). 

In children for whom epiglottitis is a 
differential diagnostic consideration but 
who are not acutely ill with immediately 
impending respiratory compromise, 
evaluation of the oropharynx should be 
performed. However, it is important to 
note that the exam may be normal in 
patients with epiglottitis. Consultation 
with an otolaryngologist to perform a 
nasal fiberoptic evaluation of the epiglottis 
in patients with whom the provider has a 
high suspicion for epiglottitis is a reason-
able diagnostic approach. Emergency pro-
viders also can consider flexible fiberoptic 
evaluation of the epiglottis if they have 
significant experience and comfort with 
this procedure. However, inadvertently 
touching the epiglottis with the fiberoptic 
device can cause a reflex laryngospasm and 
complete airway collapse.52

Adjunctive imaging in patients without 
concern for immediate airway collapse 
can include lateral neck plain film radiog-
raphy.53 The patient should not leave the 
care of a team skilled in advanced airway 
management. Classically, lateral neck 
radiograph demonstrates an enlarged epi-
glottis, which appears with a thumb-like 
appearance, known as “thumb sign.”54,55 
(See Figure 9.) It is important to note that 
radiographs are not necessary to make 
the diagnosis of epiglottitis.56 Laboratory 
evaluation includes nonspecific findings, 
such as an elevation in the white blood 
cell count with a neutrophil predominance 
and blood cultures positive for a possible 
bacterial etiology.57

Management
The most important consideration in 

the management of patients with sus-
pected epiglottitis is airway protection. 
In patients presenting with concern for 
impending airway collapse, immediate 
control of the airway precludes further 
diagnostic evaluation. Many times, 
upon intubation, the diagnosis is made 
with direct visualization of the epiglot-
tis. Providers should obtain specialty 

consultation services (if emergently 
available), such as otolaryngology and/
or anesthesiology, to evaluate and protect 
the airway in a controlled environment. 
Emergent attempts at airway control must 
be made in patients who have signs of 
complete airway obstruction, such as respi-
ratory collapse, hypoxia, or cardiopulmo-
nary collapse. In these circumstances, if the 
emergency provider is concerned for epi-
glottitis, the patient can be given a trial of 
oxygenation with bag-valve mask (BVM) 
ventilation while mobilizing resources for 
evaluation of the airway in a controlled 
operating room environment.58 

If oxygenation is not maintained with 
BVM and/or subspecialty services are 
not available, an emergent attempt at 
tracheal intubation should be performed 
by the emergency physician. Preferably, 
video laryngoscopy should be the first 
attempted method for endotracheal intu-
bation. Fiberoptic intubation techniques, 
such as nasal fiberoptic laryngoscopy, can 
be attempted as well, but the edematous, 
inflamed epiglottis can be extremely 
challenging to surpass with the flexible 
camera. Blind nasotracheal intubation is 
contraindicated in patients with epiglotti-
tis, given the visual distortion in the upper 
airway.59 Because of the narrow diameter 
of the airway, using an endotracheal tube 
that is one to two sizes smaller than would 

Figure 8. Laryngoscopy of a Swollen Epiglottis

Courtesy of Fujisawa Takashi. Epiglottitis endoscopy. https://commons.wikimedia.org/wiki/
File:Epiglottitis_endoscopy.jpg

Figure 9. Lateral Neck  
X-Ray of an Enlarged  
Epiglottis

Lateral neck X-ray demonstrating enlarged 
epiglottis (red arrow), also known as “thumb 
sign” concerning for epiglottitis.

Courtesy of Med Chaos. Epiglottitis. 
https://commons.wikimedia.org/wiki/
File:Epiglottitis.jpg
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be predicted by the patient’s age may be 
necessary. Preparation for surgical airway 
should be concomitant with initial endo-
tracheal intubation attempts. Options for 
surgical airway include needle cricothy-
rotomy in children younger than 10 years 
of age.60 In older patients, surgical crico-
thyroidotomy is preferred.61 

Pediatric patients who are protect-
ing their airway should be allowed to sit 
in a position of comfort while further 
diagnostic evaluation is being performed. 
Diagnostic evaluation may include 
radiography and/or specialty evaluation 
of the epiglottis via fiberoptics as afore-
mentioned. Unnecessary anxiety- and 
agitation-provoking tests, such as multiple 
attempts at IV access, or vigorous attempts 
to visualize the oropharynx with a tongue 
depressor, should be avoided, since they 
can lead to airway compromise. 

Ultimately, patients diagnosed with 
epiglottitis should have an assessment of 
the need for airway securement with con-
sultation of an otolaryngologist. Generally, 
children younger than 6 years of age with 
epiglottitis should have emergent/con-
trolled airway securement, since they are at 
increased risk for rapid progression of the 
epiglottitis to airway obstruction. Older 
children and young adults with epiglot-
titis but without respiratory distress can 
be considered candidates for observation 
if they are nontoxic-appearing, have had 
a diagnostic evaluation of the airway that 
demonstrates that the narrowing of the 
airway is no greater than 50%, and there 
is a low suspicion for anticipated airway 
difficulty in the case of progression of the 
epiglottitis.62

Lastly, empiric antibiotic therapy should 
be provided to the most common culprit 
organisms while awaiting the results of 
blood cultures. Possible antibiotic regi-
mens include ceftriaxone and vancomycin 
for possible MRSA. Concomitant use 
of glucocorticoids has not been demon-
strated to be of benefit in decreasing the 
hospital length of stay, the need for intu-
bation, and/or days in the intensive care 
unit. Patients with epiglottitis should be 
monitored closely in an intensive care set-
ting until resolution of epiglottic swelling 
is noted (typically via direct visualization).

Laryngitis/
Laryngotracheitis
Background

Pediatric patients who present with a 
hoarse voice and sore throat may have 

acute laryngitis, which is an inflammation 
of the laryngeal mucosa from infection, 
irritation, or overuse. The most common 
etiology in children is related to viral upper 
respiratory infections. It is rarely second-
ary to bacterial infection, but in immu-
nocompromised patients, this should be 
considered. Acute vocal cord strain, such 
as excessive screaming and yelling (temper 
tantrums), can cause mucosal vocal cord 
swelling leading to dysphonia. Acute 
laryngotracheitis (croup) in children is a 
common cause of acute hoarseness and/
or stridor in children younger than 6 years 
of age. It is most common in children 
from 6 months of age to 3 years of age.63 
The most common etiology is viral, with 
parainfluenza virus type I being the most 
likely culprit.64

Presentation
Patients typically will present with a 

sore throat, dry cough, and hoarseness/
dysphonia. The dysphonia can be classi-
fied as a hoarse voice. Patients may present 
with fever, coryza myalgias, and potentially 
dysphagia. Children with croup typically 
will present with viral symptoms,  such as 
nasal congestion and fever, and may dem-
onstrate inspiratory stridor, a barking-like 
cough, and a hoarse voice. Depending on 
the degree of airway edema compromise, 
the patient may have increased work of 
breathing and associated retractions.65

Diagnosis
Diagnosis of laryngitis and/or laryngo-

tracheitis is clinical. Important differential 
diagnostic considerations in patients 
presenting with laryngotracheitis include 
epiglottitis as well as bacterial tracheitis. 
Throat pain, dysphagia, drooling, and 
hoarseness of voice are atypical for patients 
with epiglottitis. A severity assessment of 
the croup should be obtained and is based 
on the patient’s work of breathing as well 
as evidence of stridor or respiratory failure. 

Management
Acute laryngitis typically is self-limited 

and resolves within one to two weeks.66 
Supportive care includes rest, oral hydra-
tion, use of humidifiers, and avoiding 
yelling. These all may alleviate some of 
the discomfort associated with laryngitis. 
Analgesics, such as acetaminophen, and/
or nonsteroidal anti-inflammatory drugs, 
such as ibuprofen, also are useful in treat-
ing the accompanying sore throat with 
the laryngitis. Management of acute 
laryngotracheitis in children involves 

corticosteroids and use of the nebulized 
epinephrine when indicated. Patients 
with mild croup should be given a single 
dose of dexamethasone 0.6 mg/kg with a 
maximum dose of 16 mg. Corticosteroid 
use has demonstrated a decreased duration 
of symptoms in patients with croup.67,68 
Patients with moderate to severe croup 
should be provided nebulized racemic 
epinephrine at a dose of 0.05 mL/kg per 
dose (diluted in a total of 3 mL) over 15 
minutes in addition to the corticosteroids 
such as dexamethasone.69,70 Patients who 
receive nebulized epinephrine should be 
monitored in the emergency department 
for at least four to six hours.71,72 If, after a 
period of observation, the patient has no 
stridor at rest, is clinically well-hydrated, 
has normal oral intake, and is well-appear-
ing with reliable follow-up, the patient 
may be a candidate for discharge.73

Tracheitis
Background

Bacterial tracheitis is a potentially life-
threatening infection of the trachea with 
or without associated involvement of the 
upper bronchial airways and/or pneumo-
nia (acute bacterial laryngotracheobron-
chitis).74 It is most common in children 
younger than 6 years of age. Bacterial tra-
cheitis typically occurs after a recent upper 
respiratory infection, which damages the 
mucosa of the larynx, allowing for laryn-
geal pathogens (most commonly S. aureus 
followed by Streptococcus pneumoniae) to 
invade.74,75 A predisposing viral infection 
with parainfluenza, the most commonly 
implicated virus in croup, is a common 
mechanism for the patient to develop bac-
terial tracheitis.76

Presentation
Children will present with subacute 

respiratory tract infection symptoms 
antecedent to the development of signs of 
bacterial tracheitis. The signs of bacterial 
tracheitis tend to be severe and include 
airway obstruction, stridor, and respira-
tory distress.77 Children may present with 
fatigue, marked retractions, and/or listless-
ness. Hoarseness and/or changes in voice 
are common in patients who have bacte-
rial tracheitis.52 As opposed to epiglottitis, 
drooling typically is uncommon.78

Diagnosis
A provider must have a high degree 

of suspicion for bacterial tracheitis based 
on the clinical presentation of a patient 
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presenting with acute airway obstruction 
in the setting of a subacute recent upper 
respiratory illness.79 Patients who are toxic 
in appearance with a poor response to 
nebulized epinephrine as well as gluco-
corticoids should prompt the provider to 
consider bacterial tracheitis.76 Definitive 
diagnosis is achieved via direct visualiza-
tion of the airway with laryngoscopy with 
possible bronchoscopy.80

In patients who have impending airway 
compromise and/or are of concern for 
respiratory failure, diagnostic evaluation 
should be delayed until there has been 
definitive management of the patient’s 
airway.81 Optimally, if the provider has 
adequate resources and enough time prior 
to airway collapse, it is safest to have the 
airway managed in a controlled operative 
environment with subspecialty services, 
such as otolaryngology and anesthesiology. 

Further evaluation of the airway may be 
performed after airway securement with 
bronchoscopy in the operating room.82 
Bronchoscopy findings include signifi-
cant subglottic narrowing, purulence, and 
adherent pseudomembranous lesions 
along the bronchial airways.83 Respiratory 
specimens should be obtained for Gram 
stain and culture. In the evaluation of 
patients without impending airway com-
promise, further diagnostic evaluation with 
radiographic imaging may be obtained. 
Plain film radiography of the neck (lateral 
and/or anterior posterior) classically dem-
onstrates a subglottic tracheal narrowing, 
known as the steeple sign.84 However, this 
finding, is nonspecific and can be seen in 
children with viral croup who are non-
toxic.85 Patients may also have irregularly 
thickened mucosa of the upper trachea 
distal to the conus elasticus without recog-
nizable membrane or recognizable mem-
branes in the proximal trachea.86

Similarly, laboratory tests are nonspe-
cific in patients with bacterial tracheitis 
and may include a mild elevation in 
inflammatory markers, such as erythro-
cyte sedimentation rate and/or C-reactive 
protein. Blood cultures also should be 
obtained, although they typically are nega-
tive in patients with tracheitis.

Management
The mainstay of management of 

patients with bacterial tracheitis includes 
aggressive airway management and 
protection, if clinically indicated.78 
Supportive care, such as a trial of inhaled 
nebulized epinephrine, may be attempted 

concomitantly while evaluating the 
patient. Similarly, patients who are toxic 
with concerns for bacterial tracheitis and 
possible sepsis should be given empiric IV 
antibiotics as well as resuscitative fluids. 
Patients with suspected bacterial trache-
itis in the emergency department should 
be admitted to an intensive care setting 
after consultation with specialty services 
such as otolaryngology, anesthesiology, 
and potentially pulmonology to evaluate 
the patient’s airway and possibly perform 
a bronchoscopy. In addition, aggressive 
supportive care, including antipyretics, IV 
fluids, supplemental oxygen, and analgesia, 
should be given to patients. However, care 
should be given when providing analgesia, 
since the potential sedating effects can 
lead to respiratory depression and further 
respiratory compromise. 

Patients with suspected tracheitis who 
do not need emergent airway protection 
should have aggressive respiratory care, 
including pulmonary hygiene with suc-
tioning, hypertonic saline, and nebulized 
epinephrine. These patients also should be 
provided glucocorticoids and admitted for 
continued monitoring in the intensive care 
unit. Using these adjunctive therapies typi-
cally is trialed, given the significant overlap 
with laryngotracheitis, although data 
regarding the utility of these medications 
are limited.82 Empirical antibiotic therapy 
should include coverage against the most 
commonly implicated organisms, such as 
S. aureus (including MRSA) and group A 
Streptococcus. Typical regimens may include 
vancomycin plus ceftriaxone.81

Conclusion
Pediatric patients presenting with sore 

throats frequently are encountered in 
emergency departments worldwide. While 
most cases are secondary to benign or self-
limiting etiologies, emergency providers 
must be methodological in the evaluation 
of each patient presenting with sore throat. 
Having a broad differential diagnosis 
and thoroughly evaluating each patient 
presenting with the chief presenting 
symptom of sore throat can ensure that a 
provider decreases the chances of missing 
a potential life-threatening pathology. 

Importantly, providers must avoid diag-
nostic biases, such as premature closure 
(when the provider fails to obtain addi-
tional information once they believe they 
have a diagnostic inclusion) or framing 
(developing a diagnostic conclusion and 
subsequently assembling elements that 

support this conclusion). Instead, obtain-
ing a thorough history and physical exam 
is crucial in being able to differentiate 
various etiologies and presentations of sore 
throat in the emergency department.
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CME/CE Questions
1. A 17-year-old female presents 

with sore throat. She saw her 
primary doctor five days ago for 
sore throat and tested positive 
for streptococcal pharyngitis. She 
was given a prescription for oral 
penicillin. Her sore throat initially 
felt better but then worsened and, 
today, she noted her voice seemed 
different. On examination, she has a 
muffled voice with mild trismus and 
uvular deviation to the right. She is 
protecting her airway, is in no acute 
distress, and is hemodynamically 
stable. Which of the following is the 
most likely diagnosis?
a. Bacterial tracheitis
b. Oral candidiasis
c. Neisseria gonorrhoeae 
d. Peritonsillar abscess

2. In the patient presenting with the 
diagnosis in question 1 (confirmed by 
computed tomography scan), what is 
the best next step in management?
a. Prescribe antibiotics and obtain 

primary care follow-up in 24 
hours.

b. Obtain a diagnostic ultrasound of 
the affected area

c. Perform an incision and drainage.
d. Refer the patient to the operating 

room.
3. An 18-year-old male patient presents 

for evaluation of shortness of breath.  
Last week, he had a sore throat that 
slightly improved, but then he noted 
he was developing shortness of breath 
within the last one to two days. He 
thinks he coughed up some blood 
earlier today. On examination, his vital 
signs include a temperature of 38.5°C, 
a heart rate of 110 beats per minute, 
a blood pressure of 95/55 mmHg, 
a respiratory rate of 32 breaths per 
minute, and an oxygen saturation of 
90% on room air.  He has some lateral 

http://www.reliasmedia.com
https://bit.ly/3qCGifz.


ReliasMedia.com Pediatric Emergency Medicine Reports / August 2021     99

neck tenderness to palpation, but his 
oropharyngeal exam is grossly normal.  
You do not appreciate any murmurs 
or skin findings. What is the most 
likely diagnosis?
a. Bacterial tracheitis 
b. Endocarditis
c. Lemierre’s syndrome
d. Ludwig’s angina

4. A 5-year-old male presents to the 
emergency department with acute 
shortness of breath. His father 
states that he recently had an 
upper respiratory infection with a 
deep, bark-like cough that acutely 
worsened throughout the past day. 
On examination, the child is toxic, 
with stridor, hoarseness, and increased 
work of breathing with an oxygen 
saturation of 88% on room air. 
Racemic epinephrine is provided with 
no significant relief. What is the next 
best step in the management of the 
patient?
a. Airway assessment and protection
b. Broad-spectrum intravenous 

antibiotics 
c. Discharge after a dose of 

dexamethasone
d. X-ray of the neck

5. What is the most likely diagnosis for 
the patient in question 4?
a. Bacterial tracheitis
b. Croup
c. COVID-19
d. Epiglottitis

6. What is the most likely causative 
organism of Lemierre’s syndrome?
a. Epstein-Barr virus 
b. Bacteroides 
c. Fusobacterium necrophorum

d. Streptococcus pyogenes
7. What is the pathological mechanism 

of Lemierre’s syndrome?
a. Contiguous spread
b. Immunocompromised host
c. Septic emboli
d. Valvular vegetation

8. Which of the following is the biggest 
risk factor for the development of 
submandibular cellulitis?
a. Dental infections
b. Immunocompromised state
c. Streptococcal infections 
d. Travel

9. A 21-year-old, unimmunized male 
presents with three days of sore 
throat, which acutely worsened today.  
He noticed that he has trouble lying 
flat because it is hard for him to 
breathe and that he cannot swallow 
his own saliva. On examination, he is 
drooling and has a muffled voice. His 
oropharyngeal exam demonstrates 
mild erythema but no stridor, and his 
uvula is midline. What is the most 
likely diagnosis? 
a. Bacterial tracheitis
b. COVID-19
c. Epiglottitis
d. Gonococcal pharyngitis

10. In the patient presenting with the 
diagnosis in question 9, what is the 
best next step in management?
a. Perform a cricothyroidotomy.
b. Obtain bedside endotracheal 

intubation.
c. Give intravenous steroids.
d. Obtain otolaryngology 

consultation.

PEDIATRIC EMERGENCY 
MEDICINE REPORTS 

CME/CE Objectives

Upon completion of this 
educational activity, participants 
should be able to:
• recognize specific 

conditions in pediatric 
patients presenting to the 
emergency department;

• describe the epide-
miology, etiology, 
pathophysiology, 
historical, and examination 
findings associated with 
conditions in pediatric 
patients presenting to the 
emergency department;

• formulate a differential 
diagnosis and perform 
necessary diagnostic tests;

• apply up-to-date 
therapeutic techniques 
to address conditions 
discussed in the 
publication;

• discuss any discharge or 
follow-up instructions with 
patients.

Is there an article or issue you’d like 
posted to your website? Interested 
in a custom reprint? There are nu-
merous opportunities to leverage 
editorial recognition to benefit your 
brand.

Call us at (800) 688-2421 or email  
reliasmedia1@gmail.com.

Discounts are available for group 
subscriptions, multiple copies, site 
licenses, or electronic distribution. 
For pricing information, please 
contact us at:

Phone: (866) 213-0844
Email: groups@reliasmedia.com 

To reproduce any part of Relias 
Media newsletters for educational 
purposes, please contact The 
Copyright Clearance Center for 
permission:

Email: info@copyright.com
Website: www.copyright.com
Phone: (978) 750-8400

The latest from Relias Media

Pediatric Trauma Care 2021: Facing Challenges 
provides the latest scientific information on caring 
for children who present with traumatic injuries.

Topics include:
• Nonaccidental Trauma
• Envenomations
• Trauma in Pregnancy
• Penetrating Extremity Trauma
• Advances in Pediatric Neck Trauma

Visit ReliasMedia.com
EARN 18
CREDITS

PEDIATRIC 
TRAUMA CARE 2021
Facing Challenges

Earn up to

18 
CME/CE 
Credits

http://www.ReliasMedia.com


ACCREDITATION
In support of improving patient 
care, Relias LLC is jointly accredited 
by the Accreditation Council for 
Continuing Medical Education 
(ACCME), the Accreditation 
Council for Pharmacy Education 
(ACPE), and the American Nurses 
Credentialing Center (ANCC), to 
provide continuing education for 
the healthcare team.

The Relias LLC designates this 
enduring material for a maximum of 3 AMA PRA Category 1 CreditsTM. 
Physicians should claim only the credit commensurate with the extent of their 
participation in the activity.

Approved by the American College of Emergency Physicians for a maximum of 
3 hours of ACEP Category I credit.

This continuing medical education activity has been reviewed by the American 
Academy of Pediatrics and is acceptable for a maximum of 3 AAP credits. 
These credits can be applied toward the AAP CME/CPD Award available to 
Fellows and Candidate Members of the American Academy of Pediatrics.

The American Osteopathic Association has approved this continuing 
education activity for up to 2.5 AOA Category 2-B credits. 

3 ANCC contact hours will be awarded to participants who meet the criteria 
for successful completion. California Board of Registered Nursing, Provider 
CEP#13791.

This CME activity is intended for emergency and pediatric physicians and 
nurses. It is in effect for 36 months from the date of the publication.

PEDIATRIC EMERGENCY MEDICINE 
REPORTS™ (ISSN 1082-3344) is published 
monthly by Relias LLC, 1010 Sync St., Ste. 100, 
Morrisville, NC 27560-5468. Periodicals postage paid 
at Morrisville, NC, and additional mailing offices. 
POSTMASTER: Send address changes to Pediatric 
Emergency Medicine Reports, Relias LLC, 1010 Sync 
St., Ste. 100, Morrisville, NC 27560-5468.

Associate Editor: Mike Gates

Executive Editor: Shelly Mark

Editorial Group Manager:  
Leslie Coplin

Accreditations Director:  
Amy M. Johnson, MSN, RN, CPN

© 2021 Relias LLC. All rights reserved. Reproduction, 
distribution, or translation without express written 
permission is strictly prohibited.

This is an educational publication designed to 
present  scientific information and opinion to health 
professionals, to stimulate thought, and further 
investigation. It does not provide advice regarding 
medical diagnosis or treatment for any individual 
case. It is not intended for use by the layman. 
Opinions expressed are not necessarily those of this 
publication. Mention of products or services does not 
constitute endorsement. Clinical, legal, tax, and other 
comments are offered for general guidance only; 
professional counsel should be sought for specific 
situations.

SUBSCRIBER INFORMATION 

CUSTOMER SERVICE: (800) 688-2421

Customer Service Email Address:  
customerservice@reliasmedia.com

Editorial Email Address:  
mgates@relias.com

Website:  
ReliasMedia.com

MULTIPLE COPIES:

Discounts are available for group subscriptions, 
 multiple copies, site licenses, or electronic 
distribution. For pricing information, please 
contact our Group Account Managers at 
groups@reliasmedia.com or (866) 213-0844.

All prices U.S. only. U.S. possessions and Canada, 
add $30 plus applicable GST. Other international 
orders, add $30.

GST Registration No.: R128870672

Back issues: $65. Missing issues will be 
fulfilled by customer service free of charge when 
contacted within one month of the missing 
issue’s date.

EDITORS
EDITOR-IN-CHIEF
Ann Dietrich, MD, FAAP, FACEP
Associate Professor of Primary Care- 
Lead, Ohio University Heritage College 
of Medicine 
Associate Pediatric Medical Director, 
MedFlight

EDITOR EMERITUS
Larry B. Mellick, MD, MS, FAAP, 
FACEP 

Professor of Emergency Medicine and  
Pediatrics
Vice Chairman for Academic Affairs
Division Chief of Pediatric Emergency 
Medicine
Department of Emergency Medicine
University of South Alabama

EDITORIAL BOARD
Jeffrey Bullard-Berent, MD, FAAP, 
FACEP

Medical Director Child Ready Virtual 
Pediatric Emergency Department

Professor, Emergency Medicine and 
Pediatrics; University of New Mexico 
School of Medicine

James E. Colletti, MD, FAAP, 
FAAEM, FACEP

Associate Residency Director
Emergency Medicine
Mayo Clinic College of Medicine
Rochester, MN

George L. Foltin, MD, FAAP, FACEP
Associate Professor of Pediatric  
and Emergency Medicine
New York University School of Medicine
New York, NY

Michael Gerardi, MD, FAAP, FACEP
Clinical Assistant Professor of Medicine, 

New Jersey Medical School
Director, Pediatric Emergency Services,
Goryeb Children’s Hospital,
Morristown Memorial Hospital
Morristown, NJ

Christopher J. Haines, DO, FAAP, 
FACEP
Chief Medical Officer
Children’s Specialized Hospital
New Brunswick, NJ
Associate Professor of Pediatrics and 
Emergency Medicine
Drexel University College of Medicine
Attending Physician
St. Christopher’s Hospital for Children
Philadelphia, PA

Dennis A. Hernandez, MD
Medical Director
Pediatric Emergency Services
Walt Disney Pavilion
AdventHealth for Children
Orlando, FL

Steven Krug, MD
Head, Division of Pediatric Emergency 
Medicine, Children’s Memorial Hospital
Professor, Department of Pediatrics 
Northwestern University Feinberg 
School of Medicine, Chicago, IL

Aaron Leetch, MD
Associate Professor of Emergency 
Medicine & Pediatrics; Residency 
Director, Combined Emergency  
Medicine & Pediatrics Residency
University of Arizona College of  
Medicine, Tucson

Jeffrey Linzer Sr., MD, FAAP, FACEP
Professor of Pediatrics and 
 Emergency Medicine
Emory University School of Medicine
Associate Medical Director for  
Compliance; Emergency Pediatric 
Group, Children’s Healthcare  

of Atlanta at Egleston and Hughes 
Spalding, Atlanta, GA

Daniel Migliaccio, MD
Clinical Assistant Professor,  
Ultrasound Fellowship Director, 
Department of Emergency Medicine, 
University of North Carolina,  
Chapel Hill 

Charles Nozicka, DO, FAAP, FAAEM
Division Director 
Pediatric Emergency Medicine
Advocate Children’s Hospital
Park Ridge, IL
Clinical Professor  
of Emergency Medicine
Rosalind Franklin University
Libertyville, IL

Alfred Sacchetti, MD, FACEP
Chief of Emergency Services 
Our Lady of Lourdes Medical Center
Camden, NJ
Clinical Assistant Professor  
Emergency Medicine  
Thomas Jefferson University 
Philadelphia, PA

John P. Santamaria, MD, FAAP, FACEP
Affiliate Professor of Pediatrics
University of South Florida School 
of Medicine, Tampa, FL

Robert W. Schafermeyer, MD, 
FACEP, FAAP, FIFEM

Associate Chair, Department of 
Emergency Medicine, Carolinas Medi-
cal Center, Charlotte, NC
Clinical Professor of Pediatrics  
and Emergency Medicine
University of North Carolina School of 
Medicine, Chapel Hill, NC

Ghazala Q. Sharieff, MD, MBA
Clinical Professor, University  
of California, San Diego

Corporate Director, Physician  
Outreach and Medical Management
Scripps Health, San Diego, CA

Jonathan I. Singer, MD, FAAP, FACEP
Professor of Emergency Medicine and  
Pediatrics, Boonshoft School of Medicine  
Wright State University, Dayton, OH

Milton Tenenbein, MD, FRCPC, 
FAAP, FAACT

Professor of Pediatrics and 
Pharmacology
University of Manitoba
Director of Emergency Services
Children’s Hospital
Winnipeg, Manitoba

N. Ewen Wang, MD 
Professor of Emergency Medicine, 
Associate Director  
Pediatric Emergency Medicine 
Stanford School of Medicine 
Stanford, CA

James A. Wilde, MD, FAAP 
Professor of Emergency Medicine, 
Associate Professor of Pediatrics 
Augusta University, Augusta, GA

Steven M. Winograd, MD, FACEP 
Mt. Sinai Queens Hospital Center, 
Jamaica Queens, NY; Assistant  
Clinical Professor of Emergency 
Medicine, Mt. Sinai Medical School, 
New York City; Assistant Clinical  
Professor of Emergency Medicine, 
NYiTCOM, Old Westbury, NY

NURSE REVIEWER
Laura Bauer, RN, BSN, CPEN 
Pediatric Emergency Dept RN
Banner University Medical Center
Tucson, AZ

© 2021 Relias LLC. All rights reserved. 

mailto:customerservice%40reliasmedia.com?subject=
http://ReliasMedia.com
mailto:groups%40reliasmedia.com?subject=


References
1. Schraff S, McGinn JD, Derkay CS. 

Peritonsillar abscess in children: A 10-year 
review of diagnosis and management. Int J 
Pediatr Otorhinolaryngol 2001;57:213-218.

2. Millar KR, Johnson DW, Drummond D, 
Kellner JD. Suspected peritonsillar abscess in 
children. Pediatr Emerg Care 2007;23:431-438.

3. Froehlich MH, Huang Z, Reilly BK. 
Utilization of ultrasound for diagnostic 
evaluation and management of peritonsillar 
abscesses. Curr Opin Otolaryngol Head Neck 
Surg 2017;25:163-168.

4. Herzon FS, Martin AD. Medical and surgical 
treatment of peritonsillar, retropharyngeal, and 
parapharyngeal abscesses. Curr Infect Dis Rep 
2006;8:196-202.

5. Blotter JW, Yin L, Glynn M, Wiet GJ. 
Otolaryngology consultation for periton-
sillar abscess in the pediatric population. 
Laryngoscope 2000;110:1698-1701.

6. Johnson RF, Stewart MG, Wright CC. An 
evidence-based review of the treatment of 
peritonsillar abscess. Otolaryngol Head Neck 
Surg 2003;128:332-343.

7. Tebruegge M, Curtis N. Infections related to 
the upper and middle airways. In: Long SS, 
Pickering LK, Prober CG, eds. Principles and 
Practice of Pediatric Infectious Diseases. 3rd ed. 
Elsevier Saunders;2012:205.

8. Wright CT, Stocks RM, Armstrong DL, et 
al. Pediatric mediastinitis as a complication of 
methicillin-resistant Staphylococcus aureus retro-
pharyngeal abscess. Arch Otolaryngol Head Neck 
Surg 2008;134:408-413.

9. Woods CR, Cash ED, Smith AM, et al. 
Retropharyngeal and parapharyngeal abscesses 
among children and adolescents in the United 
States: Epidemiology and management 
trends, 2003-2012. J Pediatric Infect Dis Soc 
2016;5:259-268. 

10. Asmar BI. Bacteriology of retropharyn-
geal abscess in children. Pediatr Infect Dis J 
1990;9:595-597. 

11. Brook I. Microbiology and management 
of peritonsillar, retropharyngeal, and para-
pharyngeal abscesses. J Oral Maxillofac Surg 
2004;62:1545-1550. 

12. Abdel-Haq N, Quezada M, Asmar BI. 
Retropharyngeal abscess in children: The rising 
incidence of methicillin-resistant Staphylococcus 
aureus. Pediatr Infect Dis J 2012;31:696-699.

13. Gaglani MJ, Edwards MS. Clinical indicators 
of childhood retropharyngeal abscess. Am J 
Emerg Med 1995;13:333-336.

14. Cheng J, Elden L. Children with deep 
space neck infections: Our experience with 
178 children. Otolaryngol Head Neck Surg 
2013;148:1037-1042. 

15. Craig FW, Schunk JE. Retropharyngeal 
abscess in children: Clinical presentation, 
utility of imaging, and current management. 
Pediatrics 2003;111:1394-1398.

16. Dawes LC, Bova R, Carter P. Retropharyngeal 
abscess in children. ANZ J Surg 2002;72: 
417-420. 

17. McClay JE, Murray AD, Booth T. Intravenous 
antibiotic therapy for deep neck abscesses 
defined by computed tomography. Arch 
Otolaryngol Head Neck Surg 2003;129: 
1207-1212.

18. Sinave CP, Hardy GJ, Fardy PW. The 
Lemierre syndrome: Suppurative throm-
bophlebitis of the internal jugular vein sec-
ondary to oropharyngeal infection. Medicine 
(Baltimore) 1989;68:85-94. 

19. Hagelskjaer Kristensen L, Prag J. Lemierre’s 
syndrome and other disseminated 
Fusobacterium necrophorum infections in 
Denmark: A prospective epidemiological and 
clinical survey. Eur J Clin Microbiol Infect Dis 
2008;27:779-789.

20. Kuppalli K, Livorsi D, Talati NJ, Osborn M. 
Lemierre’s syndrome due to Fusobacterium 
necrophorum. Lancet Infect Dis 2012;12: 
808-815.

21. Correia MS, Sadler C. Methicillin-resistant 
Staphylococcus aureus septic internal jugular 
thrombophlebitis: Updates in the etiology and 
treatment of Lemierre’s syndrome. J Emerg 
Med 2019;56:709-712.

22. Agrafiotis M, Moulara E, Chloros D, Tsara 
V. A case of Lemierre syndrome and the role 
of modern antibiotics and therapeutic antico-
agulation in its treatment. Am J Emerg Med 
2015;33:733.e3-e4.

23. Golpe R, Marin B, Alonso M. Lemierre’s 
syndrome (necrobacillosis). Postgrad Med J 
1999;75:141-144.

24. Moreno S, García Altozano J, Pinilla B, et 
al. Lemierre’s disease: Postanginal bactere-
mia and pulmonary involvement caused by 
Fusobacterium necrophorum. Rev Infect Dis 
1989;11:319-324.

25. Celikel TH, Muthuswamy PP. Septic pul-
monary emboli secondary to internal jugular 
vein phlebitis (postanginal sepsis) caused 
by Eikenella corrodens. Am Rev Respir Dis 
1984;130:510-513.

26. Hartman N. Chapter 246. Neck and upper 
airway. In: Tintinalli JE, Stapczynski JS, Ma 
OJ, et al, eds. Tintinalli’s Emergency Medicine: A 
Comprehensive Study Guide. 8th ed. McGraw-
Hill; 2016.

27. Armstrong AW, Spooner K, Sanders JW. 
Lemierre’s syndrome. Curr Infect Dis Rep 
2000;2:168-173.

28. Appelbaum PC, Spangler SK, Jacobs MR. 
Beta-lactamase production and susceptibilities 
to amoxicillin, amoxicillin-clavulanate, ticarcil-

lin, ticarcillin-clavulanate, cefoxitin, imipenem, 
and metronidazole of 320 non-Bacteroides 
fragilis Bacteroides isolates and 129 fusobac-
teria from 28 U.S. centers. Antimicrob Agents 
Chemother 1990;34:1546-1550.

29. Brook I, Wexler HM, Goldstein EJ. 
Antianaerobic antimicrobials: Spectrum and 
susceptibility testing. Clin Microbiol Rev 
2013;26:526-546.

30. Phua CK, Chadachan VM, Acharya R. 
Lemierre syndrome — should we anticoagu-
late? A case report and review of the literature. 
Int J Angiol 2013;22:137-142.

31. Boscolo-Rizzo P, Da Mosto MC. 
Submandibular space infection: A potentially 
lethal infection. Int J Infect Dis 2009;13: 
327-333.

32. Candamourty R, Venkatachalam S, Babu M, 
Kumar G. Ludwig’s angina — an emergency: 
A case report with literature review. J Nat Sci 
Biol Med 2012;3:206-208.

33. Furst IM, Ersil P, Caminiti M. A rare 
complication of tooth abscess — Ludwig’s 
angina and mediastinitis. J Can Dent Assoc 
2001;67:324-327.

34. Beaudreau RW. Oral and dental emergencies. 
In: Tintinalli JE, Stapczynski JS, Ma OJ, 
et al, eds. Tintinalli’s Emergency Medicine: A 
Comprehensive Study Guide. 8th ed. McGraw-
Hill;2016:1598-1613.

35. Botha A, Jacobs F, Postma C. Retrospective 
analysis of etiology and comorbid diseases 
associated with Ludwig’s Angina. Ann 
Maxillofac Surg 2015;5:168-173.

36. Hurley MC, Heran MK. Imaging studies for 
head and neck infections. Infect Dis Clin North 
Am 2007;21:305-353, v-vi.

37. Ovassapian A, Tuncbilek M, Weitzel EK, 
Joshi CW. Airway management in adult 
patients with deep neck infections: A case 
series and review of the literature. Anesth Analg 
2005;100:585-589.

38. Barakate MS, Jensen MJ, Hemli JM, Graham 
AR. Ludwig’s angina: Report of a case and 
review of management issues. Ann Otol Rhinol 
Laryngol 2001;110(5 Pt 1):453-456.

39. Srirompotong S, Art-Smart T. Ludwig’s 
angina: A clinical review. Eur Arch 
Otorhinolaryngol 2003;260:401-403.

40. Dixon EE, Steele RW. Ludwig angina caused 
by MRSA: A new syndrome. Clin Pediatr 
(Phila) 2016;55:316-319.

41. Morton E, Prahlow JA. Death related to epi-
glottitis. Forensic Sci Med Pathol 2020;16: 
177-179.

42. Rafei K, Lichenstein R. Airway infectious 
disease emergencies. Pediatr Clin North Am 
2006;53:215-242.

43. Stroud RH, Friedman NR. An update on 
inflammatory disorders of the pediatric air-

Supplement to Pediatric Emergency Medicine Reports
August 2021; Volume 26, Number 8

Throat Infections Part II:  
Deadly, Must-not-Miss, Pediatric Throat Infections



way: Epiglottitis, croup, and tracheitis. Am J 
Otolaryngol 2001;22:268-275.

44. Shah RK, Roberson DW, Jones DT. 
Epiglottitis in the Hemophilus influenzae type 
B vaccine era: Changing trends. Laryngoscope 
2004;114:557-560.

45. Tanner K, Fitzsimmons G, Carrol ED, et al. 
Haemophilus influenzae type b epiglottitis as 
a cause of acute upper airways obstruction in 
children. BMJ 2002;325:1099.

46. Faden H. The dramatic change in the epide-
miology of pediatric epiglottitis. Pediatr Emerg 
Care 2006;22:443-444.

47. González Valdepeña H, Wald ER, Rose E, 
et al. Epiglottitis and Haemophilus influenzae 
immunization: The Pittsburgh experience 
— a five-year review. Pediatrics 1995;96(3 Pt 
1):424-427.

48. Tsai Y-T, Huang EI, Chang G-H, et al. 
Risk of acute epiglottitis in patients with 
preexisting diabetes mellitus: A popula-
tion-based case-control study. PLoS One 
2018;13:e0199036.

49. Guldfred L-A, Lyhne D, Becker BC. Acute 
epiglottitis: Epidemiology, clinical presenta-
tion, management and outcome. J Laryngol 
Otol 2008;122:818-823.

50. Tibballs J, Watson T. Symptoms and signs 
differentiating croup and epiglottitis. J Paediatr 
Child Health 2011;47:77-82. 

51. Glynn F, Fenton JE. Diagnosis and manage-
ment of supraglottitis (epiglottitis). Curr Infect 
Dis Rep 2008;10:200-204. 

52. Mapelli E, Sabhaney V. Stridor and drool-
ing in infants and children. In: Tintinalli 
JE, Stapczynski JS, Ma OJ, eds. Tintinalli’s 
Emergency Medicine: A Comprehensive Study 
Guide. 8th ed. McGraw-Hill;2016:793-802.

53. Ragosta KG, Orr R, Detweiler MJ. Revisiting 
epiglottitis: A protocol — the value of lat-
eral neck radiographs. J Am Osteopath Assoc 
1997;97:227-229.

54. Stankiewicz JA, Bowes AK. Croup and 
epiglottitis: A radiologic study. Laryngoscope 
1985;95:1159-1160.

55. Virk J, Pang J, Okhovat S, et al. Analysing lat-
eral soft tissue neck radiographs. Emerg Radiol 
2012;19:255-260.

56. Lee SH, Yun SJ, Kim DH, et al. Do we 
need a change in ED diagnostic strategy 
for adult acute epiglottitis? Am J Emerg Med 
2017;35:1519-1524.

57. Ng HL, Sin LM, Li MF, et al. Acute epi-
glottitis in adults: A retrospective review of 
106 patients in Hong Kong. Emerg Med J 
2008;25:253-255.

58. Torkkeli T, Ruoppi P, Nuutinen J, Kari A. 
Changed clinical course and current treatment 
of acute epiglottitis in adults: A 12-year expe-
rience. Laryngoscope 1994;104:1503-1506.

59. Andreassen UK, Baer S, Nielsen TG, et al. 
Acute epiglottitis — 25 years experience with 
nasotracheal intubation, current management 
policy and future trends. J Laryngol Otol 
1992;106:1072-1075. 

60. Cantrell RW, Bell RA, Morioka WT. Acute 
epiglottitis: Intubation vs. tracheostomy. 
Laryngoscope 1978;88:994-1005. 

61. Park KW, Darvish A, Lowenstein E. Airway 
management for adult patients with acute epi-

glottitis: A 12-year experience at an academic 
medical center (1984-1995). Anesthesiology 
1998;88:254-261.

62. Damm M, Eckel HE, Jungehülsing M, Roth 
B. Airway endoscopy in the interdisciplinary 
management of acute epiglottitis. Int J Pediatr 
Otorhinolaryngol 1996;38:41-51. 

63. Hanna J, Brauer PR, Morse E, et al. 
Epidemiological analysis of croup in the emer-
gency department using two national datasets. 
Int J Pediatr Otorhinolaryngol 2019;126:109641.

64. Tovar Padua LJ, Cherry JD. Croup (laryngitis, 
laryngotracheitis, spasmotic croup, laryngotra-
cheobronchitis, bacterial tracheitis, and laryn-
gotracheobranchopneumonitis) and epiglottitis 
(supraglottitis). In: Cherry JD, Harrison GJ, 
Kaplan SL, et al, eds. Feigin and Cherry’s 
Textbook of Pediatric Infectious Diseases. 8th ed. 
Elsevier;2019:175.

65. Peltola V, Heikkinen T, Ruuskanen O. 
Clinical courses of croup caused by influenza 
and parainfluenza viruses. Pediatr Infect Dis J 
2002;21:76-78.

66. Thompson M, Vodicka TA, Blair PS, et al. 
Duration of symptoms of respiratory tract 
infections in children: Systematic review. BMJ 
2013;347:f7027.

67. Clarke M, Allaire J. An evidence-based 
approach to the evaluation and treatment of 
croup in children. Pediatr Emerg Med Pract 
2012;9:1.

68. Gates A, Gates M, Vandermeer B, et al. 
Glucocorticoids for croup in children. Cochrane 
Database Syst Rev 2018;8:CD001955.

69. Westley CR, Cotton EK, Brooks JG. 
Nebulized racemic epinephrine by IPPB for 
the treatment of croup: A double-blind study. 
Am J Dis Child 1978;132:484-487.

70. Bjornson C, Russell K, Vandermeer B, et al. 
Nebulized epinephrine for croup in children. 
Cochrane Database Syst Rev 2011:CD006619.

71. Kunkel NC, Baker MD. Use of racemic epi-
nephrine, dexamethasone, and mist in the out-
patient management of croup. Pediatr Emerg 
Care 1996;12:156-159.

72. Rizos JD, DiGravio BE, Sehl MJ, Tallon JM. 
The disposition of children with croup treated 
with racemic epinephrine and dexamethasone 
in the emergency department. J Emerg Med 
1998;16:535-539.

73. Narayanan S, Funkhouser E. Inpatient hospi-
talizations for croup. Hosp Pediatr 2014;4: 
88-92.

74. Hopkins A, Lahiri T, Salerno R, Heath B. 
Changing epidemiology of life-threatening 
upper airway infections: The reemergence of 
bacterial tracheitis. Pediatrics 2006;118: 
1418-1421.

75. Yamazaki Y, Hirai K, Honda T. 
Pseudomembranous tracheobronchitis caused 
by methicillin-resistant Staphylococcus aureus. 
Scand J Infect Dis 2002;34:211-213.

76. Tebruegge M, Pantazidou A, Yau C, et al. 
Bacterial tracheitis — tremendously rare, but 
truly important: A systematic review. J Pediatr 
Infect Dis 2009;4:199-209.

77. Pfaff JA, Moore GP. Otolaryngology. In: Walls 
RM, Hockberger RS, Gausche-Hill M, et al, 
eds. Rosen’s Emergency Medicine: Concepts and 
Clinical Practice. 9th ed. Elsevier;2018:820-831.

78. Miranda AD, Valdez TA, Pereira KD. 
Bacterial tracheitis: A varied entity. Pediatr 
Emerg Care 2011;27:950-953. 

79. Henry RL, Mellis CM, Benjamin B. 
Pseudomembranous croup. Arch Dis Child 
1983;58:180-183.

80. Gallagher PG, Myer CM 3rd. An approach to 
the diagnosis and treatment of membranous 
laryngotracheobronchitis in infants and chil-
dren. Pediatr Emerg Care 1991;7:337-342.

81. Graf J, Stein F. Tracheitis in pediatric patients. 
Semin Pediatr Infect Dis 2006;17:11-13.

82. Eckel HE, Widemann B, Damm M, Roth B. 
Airway endoscopy in the diagnosis and treat-
ment of bacterial tracheitis in children. Int J 
Pediatr Otorhinolaryngol 1993;27:147-157. 

83. Casazza G, Graham ME, Nelson D, et al. 
Pediatric bacterial tracheitis — a variable 
entity: Case series with literature review. 
Otolaryngol Head Neck Surg 2019;160:546-549.

84. Al-Mutairi B, Kirk V. Bacterial tracheitis in 
children: Approach to diagnosis and manage-
ment. Pediatrics 2004;9:25-30.

85. Huang Y-L, Peng C-C, Chiu N-C, et al. 
Bacterial tracheitis in pediatrics: 12 year expe-
rience at a medical center in Taiwan. Pediatr 
Int 2009;51:110-113.

86. Han BK, Dunbar JS, Striker TW. Membra-
nous laryngotracheobronchitis (membranous 
croup). AJR Am J Roentgenol 1979;133:53-58.

ii     Supplement to Pediatric Emergency Medicine Reports / August 2021  ReliasMedia.com



Exclusive to our subscribers RAPID ACCESS MANAGEMENT GUIDELINES

Throat Infections Part II: 
Deadly, Must-not-Miss, Pediatric Throat Infections

Peritonsillar Abscess

Courtesy of James Heilman, MD. 
PeritonsilarAbsess.jpg. https://commons.
wikimedia.org/wiki/File:PeritonsilarAbsess.jpg

Retropharyngeal Abscess

Lateral X-ray demonstrating retropharyngeal 
abscess (black arrow). Note the increased 
prevertebral space (7 mm at C2).

Courtesy of James Heilman, MD. 
Retroabscess10.JPG. https://commons.
wikimedia.org/wiki/File:Retroabscess10.JPG

Normal Lateral Neck Film

Courtesy of Nevit Dilman. Medical X-ray 
imaging RNT07 nevit. https://commons.
wikimedia.org/wiki/File:Medical_X-Ray_
imaging_RNT07_nevit.jpg



Supplement to Pediatric Emergency Medicine Reports, August 2021: “Throat Infections Part II:Deadly, Must-not-Miss, 
Pediatric Throat Infections.” Author: Daniel Migliaccio, MD, Clinical Assistant Professor, Ultrasound Fellowship Director, 
Department of Emergency Medicine, University of North Carolina, Chapel Hill

Pediatric Emergency Medicine Reports’ “Rapid Access Guidelines.” © 2021 Relias LLC. Editor-in-Chief: Ann Dietrich, MD, 
FAAP, FACEP. Editorial Group Manager: Leslie Coplin. Associate Editor: Mike Gates. 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.

Computed Tomography Scan of a Retropharyngeal 
Abscess

Computed tomography scan demonstrating retropharyngeal abscess (red arrow).

Courtesy of James Heilman, MD. LargeRetroAbsMarkTra. https://commons.wikimedia.org/wiki/
File:LargeRetroAbsMarkTra.png

Ludwig's Angina

Ludwig's angina, submandibular erythema, 
warmth, and � uctuance

Courtesy of Daniel Migliaccio, MD.

Laryngoscopy of a Swollen Epiglottis

Courtesy of Fujisawa Takashi. Epiglottitis endoscopy. https://commons.wikimedia.org/wiki/
File:Epiglottitis_endoscopy.jpg
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