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Lemierre’s Syndrome: A Case Report of a Child With
Partial Treatment of Streptococcal Pharyngitis
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Abstract

Lemierre’s syndrome (LS) is a complication of acute oropharyngeal
infections leading to septic thrombophlebitis of the internal jugular
vein. Since initial discovery, the incidence of LS has decreased due
to development of modern antibiotics. In our case report, a child with
partially treated streptococcal pharyngitis presented with neck pain,
neck swelling and limited range of motion of her neck. Although
the patient was well appearing and with an atypical presentation of
LS, the diagnosis of LS was confirmed with a computed tomography
(CT). As a result, appropriate treatment was quickly initiated to pre-
vent further complication and provide a favorable outcome for the
patient. Typical presenting symptoms of LS include fever, dysphagia,
neck pain and arthralgia that should lead to the ordering of appro-
priate laboratory studies and imaging. CT imaging aids in both the
diagnosis and management of LS. The use of anticoagulation therapy
remains controversial in the management of LS. In addition, there are
no generalized guidelines for the treatment of LS, but antibiotic ther-
apy directed at anaerobic coverage can significantly reduce morbidity
and mortality in otherwise healthy children. Due to potentially fatal
complications, it is crucial to keep LS on the differential diagnosis list
in pediatric patients with fever, neck pain, neck swelling, or dyspha-
gia in the week following an oropharyngeal infection.
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Introduction

Lemierre’s syndrome (LS) is a potentially fatal complication
of acute oropharyngeal infections leading to septic thrombo-
phlebitis of the internal jugular vein [1, 2]. This disease often
affects individuals between the age of 16 and 30 years with an
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estimated incidence of 0.8 per million people [1, 3].

At its time of discovery in 1936 by Andre-Alfred Le-
mierre, LS was often fatal due to complications of sepsis [2, 4].
With the discovery of penicillin in 1928, and more importantly
its commercial use in the treatment of oropharyngeal infec-
tions in the mid-to-late 1940s, the incidence of LS dropped sig-
nificantly [2, 5]. Between 1950 and 1990, cases were sparsely
reported; however, in the 1990s, the number of cases reported
increased [3, 5]. It is postulated that this increased reporting
was due to restrictive prescribing patterns for acute pharyn-
gitis/tonsillitis and acute otitis media, as well as the develop-
ment of improved blood culture techniques to better capture
anaerobic bacteria [3, 5]. Due to the development of modern
antibiotics, LS is now appropriately known as “the forgotten
disease” [1, 3, 5].

We herewith present a case of LS in a pediatric patient
with an atypical presentation. This patient presented with a
complaint of neck pain and neck swelling. However, after fur-
ther history taking, abnormal examination findings and labora-
tory results, the diagnosis of LS was made with a confirmatory
computed tomography (CT). This led to appropriate treatment
and a favorable outcome for the patient with prevention of fur-
ther complications.

Case Report

A 16-year-old female patient, with no significant past medical
history, presented to her primary care physician with a 2-week
history of right-sided neck swelling that had worsened over
the past 2 days. Associated, constant, right-sided neck pain
acutely started 2 days ago when she woke up; the pain radiated
up to the right ear and down to the right shoulder. The pain
was worse with all neck movements. She had taken 400 mg of
ibuprofen as needed with temporary improvement of the neck
pain. Additional symptoms included an improving sore throat
and an intermittent tactile fever for 3 weeks.

She was seen 3 weeks prior in the emergency department
(ED) for similar symptoms, at which time she was not taking
any medications. In the ED, she was diagnosed with strepto-
coccal pharyngitis, by a positive rapid point of care group A
streptococcus test, and influenza, by a positive rapid point of
care influenza test, unsure if diagnosis was influenza A or in-
fluenza B as results were from an outside ED. There was not a
throat culture sent to the lab. At that time, she was prescribed a
5-day course of azithromycin and a 5-day course of oseltami-
vir 30 mg; however, she completed 500 mg of azithromycin on
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day 1 and 250 mg of azithromycin on day 2 then discontinued
the azithromycin due to emesis after dosing. A week after the
ED visit, due to her persistent sore throat, she was given one
dose each of ketorolac, ceftriaxone and methylprednisolone by
a family member employed in the medical field with the in-
tention of treating her streptococcal pharyngitis; the doses of
these medication are unknown. The sore throat resolved for 4
days before returning with the accompaniment of right-sided
neck pain, which instigated her to return to the ED. During her
second ED visit, she had a negative monospot test and was
given a single injection of 1,200,000 units of penicillin G to
treat her suspected partially treated streptococcal pharyngitis;
there was no point of care test or throat culture performed. She
was instructed to follow up with her primary care physician if
symptoms persisted; these brought her into clinic at this time.

There was no pertinent family, social, or other past medi-
cal history. She was up to date on immunizations, except for
the influenza vaccine. Her last vaccines were Tdap and influ-
enza vaccines administered 4 years prior. She did not smoke
or consume alcohol. There was no recent travel history, known
allergies, or known exposures. Otherwise, a review of systems
was negative. On physical exam, in her primary care clinic, her
vitals were: weight 96.5 kg, temperature 36.9 °C, blood pres-
sure 126/78 mm Hg, heart rate 120 beats per minute and oxy-
gen saturation 99% on room air. She was well appearing and in
no appreciable distress. The right side of her neck was signifi-
cantly tender to palpation, edematous without fluctuance, warm
and non-erythematous. Neck pain and limited range of motion
of the neck was noted with neck flexion, extension, left rotation
and left lateral bend. There were no palpable lymph nodes and
no meningeal signs. On oral examination, she had moist mu-
cous membranes and tonsils without swelling, exudates, or ery-
thema. The remaining physical exam was within normal limits.

Given her history and acute worsening of symptoms in the
past 2 days, she was sent back to the ED for imaging to rule out
an underlying thrombophlebitis or abscess. In the ED, a CT of
neck (Fig. la-c) was performed and showed pharyngitis with
right internal jugular vein thrombophlebitis with complete oc-
clusion, which was consistent with LS. There was no drainage,
fluid collection, or abscess formation noted on the CT.

After her CT was resulted, she was admitted to the hospital
for further evaluation and management. At the time of admis-
sion, her vital signs were: temperature 36.9 °C, blood pressure
97/63 mm Hg, heart rate 91 beats per minute and oxygen satu-
ration 100% on room air. Her physical exam had not changed
from earlier that day in her primary care clinic. There were no
rapid tests, cultures, or repeat mononucleosis test performed
at time of admission. Laboratory results showed an elevated
C-reactive protein, elevated erythrocyte sedimentation rate,
thrombocytosis, normal liver enzymes (Table 1) and a normal
urinalysis. Laboratory results did not show any atypical eosino-
phils on the complete blood count (CBC). Otolaryngology was
consulted and recommended against surgical intervention due
to the lack of abscess formation. Per recommendation by an
infectious disease consult, she was treated with 3 days of intra-
muscular ceftriaxone, 2 g every 24 h, and intravenous clinda-
mycin, 15 mg/kg every 8 h for 14 days, followed by oral clin-
damycin 450 mg three times a day for an additional 28 days.
The ceftriaxone was discontinued after three doses, once blood
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Figure 1. (a) Contrast-enhanced computed tomography image of the
neck in the sagittal plane demonstrating the thrombosed right internal
jugular vein (blue arrows). (b) Contrast-enhanced computed tomogra-
phy axial image of neck showing the thrombosed right internal jugular
vein (blue arrow) compared to the patent left internal jugular vein (red
arrow). (c) Axial contrast-enhanced computed tomography at the base
of the skull at the level of the jugular foramen. The right internal jugular
vein is thrombosed (blue arrow) compared to the patent left internal
jugular vein (red arrow).
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Table 1. Patient’s Laboratory Results With Associated Reference Ranges at the Time of Diagnosis of Lemierre’s Syndrome

Components

Value (latest reference range)

White blood cell count (WBC)

Red blood cell count (RBC)
Hemoglobin

Hematocrit

Mean corpuscular volume (MCV)
Mean corpuscular hemoglobin (MCH)
Mean corpuscular hemoglobin concentration (MCHC)
Red cell distribution width (RDW)
Platelet count

Mean platelet volume (MPV)
Neutrophils

Lymphocytes

Monocytes

Eosinophils

Basophils

DIFF type

Neutrophils absolute

Lymphocytes absolute

Monocytes absolute

Eosinophils absolute

Basophils absolute

Sodium

Potassium, serum

Chloride, serum

Carbon dioxide total

Urea nitrogen

Creatinine

Glucose, serum

Calcium, serum

Anion gap

C-reactive protein (CRP), high sensitivity
Erythrocyte sedimentation rate (ESR)
Aspartate transaminase (AST)

Alanine transaminase (ALT)

9.5 x 10° (4.0 - 10.0 x10*/mm?)
4.16 x 10° (4.00 - 5.20 x 10%/uL)
12.1 (12.0- 16.0 g/dL)

37.5 (35.0-45.0%)

90.1 (78.0 - 100.0 £L)

29.0 (26.0 - 34.0 pg)
32.2(31.0-37.0 g/dL)

12.6 (11.0-14.0 %)

843 % 103 (H) (150 - 450 x103/mm?)
7.1 (6.0 - 10.0 fL)

57.9 (40.0-80.0%)

35.3 (20.0-45.0%)

3.8 (2.0-10.0%)

0.8 (0.0-8.0%)

0.0 (0.0-2.0%)

Auto Diff

5.53 x 103 (1.70 - 7.00 x103/uL)
3.37 x 103 (1.00 - 3.20 x103/uL)
0.36 x 103 (0.20 - 0.70 x103/uL)
0.07 x 103 (0.03 - 0.46 x103/uL)
0.08 x 103 (0.02 - 0.09 x103/uL)
139 (136 - 145 mmol/L)

3.7 (3.3 -5.1 mmol/L)

99 (98 - 107 mmol/L)

27 (22 - 30 mmol/L)

8 (6 -21 mg/dL)

0.89 (0.49 - 0.84 mg/dL)

97 (65 - 99 mg/dL)

9.9 (8.4 -10.2 mg/dL)

13 (8 - 16 mmol/L)

12.4 (H) (0.0 - 4.9 mg/L)

97 (H) (0 - 20 mm/h)

21 (0-37U/L)

27(0-41U/L)

cultures from admission were negative. Hematology consult
recommended against anti-coagulation therapy. After a 14-day
hospital stay and symptom improvement, she was discharged
home with infectious disease follow-up. She completed 6
weeks of oral clindamycin during which time she was followed
closely by infectious disease; however, with resolution of her
symptoms after 6 weeks of antibiotic therapy, she was instruct-
ed to continue follow up only as needed. She was also followed
monthly by hematology/oncology for 6 months; during those 6
months, she had no interim ED visits for neck pain or swelling
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and her D-dimer remained within normal limits suggesting no
clot activity. Three years later, she has had no complications
or symptoms due to her previous diagnosis of LS and has not
needed to follow up with any pediatric specialty department.

Discussion

This patient was a 16-year-old female who presented with right-
sided neck pain, neck swelling, limited range of motion second-
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ary to pain and subjective fever after being partially treated for
streptococcus pharyngitis. A CT then confirmed the diagnosis
of LS. Nearly all patients with fever and imaging confirmed
LS have signs of septic emboli, namely cough, pleuritic chest
pain, tachypnea, or hemoptysis, all of which were absent in this
patient [5]. As a result, definitive imaging searching for septic
emboli was not done due to lack of clinical suspicion.

The most common implemented etiologic agent of LS is
Fusobacterium spp., in particular Fusobacterium necrophorum,
though Streptococcus spp. and Staphylococcus aureus have also
been reported [2]. One study of 96 patients with LS confirmed
by imaging and pathogen growth with blood culture showed that
52% of cases were caused by Fusobacterium spp., 18% Strep-
tococcus spp., 6.3% Staphylococcus aureus, with the remaining
23.7% due to other, often gram-negative, bacteria [2].

Fusobacterium spp. are pleomorphic gram-negative
curved rods that are commensal flora of the alimentary canal,
especially the oral cavity and pharynx [1-3, 5]. Fusobacterium
spp. are non-motile, filamentous, obligate anaerobes [1, 3].
These bacteria are considered opportunistic pathogens because
they do not invade intact mucosal membranes [1, 3]. How-
ever, when a host’s mucosal surfaces are damaged through
oropharyngeal infections by other pathogens, Fusobacterium
spp. can invade the parapharyngeal space [1, 3, 5, 6]. Once in
the parapharyngeal space, this organism uses several virulence
factors including lipopolysaccharide, hemagglutinin, hemoly-
sin, lipase and leukocidin to facilitate further infiltration into
the IJV through the tonsillar vein or into local lymphatic chan-
nels causing thrombophlebitis [5, 7].

Presenting symptoms of LS, such as high fevers and rig-
ors, commonly initiate 1 week following the onset of an oro-
pharyngeal infection [2, 5, 7]. Neck pain, dysphagia and swell-
ing at the angle of the mandible and parallel to the anterior
border of the sternocleidomastoid will often accompany initial
symptoms [1, 5, 6]. By the time fever has started, 79-100% of
patients will already have septic emboli to the lungs resulting
in cough, pleuritic chest pain, dyspnea/tachypnea and hemop-
tysis [2, 3, 5, 7]. Arthralgias are present in 11-27% of patients
[1], liver enzyme elevation is found in approximately 50% of
patients [1] and jaundice is reported in 11-49% of patients [6,
7]. Coagulopathies occur in 4% of patients but are usually mild
and not clinically significant [1, 5]. Differential diagnosis of
LS should include infective mononucleosis, parapharyngeal
abscess, pneumonia, lymphoma, leukemia and diseases con-
sistent with septic emboli such as endocarditis [1, 5, 6].

The diagnosis of LS is based on index of suspicion and
should be considered with substantial neck swelling, respira-
tory involvement, or if early signs of toxicity/sepsis are present
in the week succeeding an acute oropharyngeal infection [4-7].
In addition, a recent Epstein-Barr virus infection may induce
immunosuppression with a transient decrease in T-cell-mediat-
ed immunity and may be a predisposing risk factor for LS or a
more severe course of illness [8]. Laboratory studies may show
increased acute phase reactants such as C-reactive protein or
erythrocyte sedimentation rate [1-3, 5, 6], absolute neutrocyto-
sis in the presence of leukocytosis, elevated liver enzymes and
thrombocytopenia [1, 7]. CT imaging aids in both diagnosis
and management of disease progression [3, 5-7]. The presence
of thrombi in the 1JV and cavitary lesions in the lung fields on
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contrast CT of the neck and chest are highly suggestive of LS
[2, 5-7]. Fusobacterium spp. have been historically difficult to
culture but their presence on blood or fluid culture confirm the
diagnosis [2, 5, 6, 9]. Blood cultures should be drawn prior to
the initiation of empiric antibiotic therapy [2, 5, 6].

Antibiotics should be directed at anaerobic coverage [5-
7]. Fusobacterium spp. have 100% sensitivity to metronida-
zole, imipenem, cefoxitin and ticarcillin-clavulanate [10], and
are resistant to quinolones and gentamicin [5-7]. Monotherapy
with metronidazole is not recommended due to the severity of
the infection [5]. Clindamycin has been effective in treatment
of septic emboli and lung abscesses, though susceptibilities
should be examined first because of resistance patterns [1, 5,
6]. Most causative agents are shown to have beta-lactamase
activity, therefore beta-lactamase resistant beta-lactams are
recommended for empiric treatment [2, 5, 6]. In recent years,
beta-lactamase resistant beta-lactams have been recommended
for empiric treatment due to treatment failures and increasing
beta-lactam resistance [5, 6]. There are no generalized guide-
lines for the treatment of LS, leading to variability in treatment
[5-7]. Patients are generally treated for 2 weeks with intrave-
nous antibiotic (or longer depending on severity of illness) and
then transitioned to oral antibiotics for a total of 4 - 6 weeks of
therapy [2, 3, 5-7]. Antibiotics should be narrowed as soon as
susceptibilities are received [1, 5, 6].

The use of anticoagulation therapy remains controversial
in LS management [1-3, 6, 7, 9]. There have been no rand-
omized controlled clinical trials testing the efficacy of antico-
agulation therapy and thus there are no universally adopted
guidelines [1, 6, 7, 9]. Most pediatric patients in recent years
have received some form of anticoagulation therapy as an at-
tempt to prevent or slow thrombus expansion into the cavern-
ous sinus [1, 5, 7, 9, 11]. Some studies state that anticoagula-
tion therapy could reduce production of septic emboli, though
the evidence is not overwhelming [3, 6, 9]. Therefore, treat-
ment should focus on initiating appropriate antibiotic therapy
as this is the only treatment proven to significantly decrease
mortality to less than 10% [2, 5, 6, 9]. Cardiovascular and res-
piratory support may be required in severe cases of sepsis [4,
7]. Surgical excision of thrombus is rarely indicated [1, 5-7].
Peritonsillar or parapharyngeal abscesses, empyema of the
lung and septic joints should be drained surgically after the
initiation of antibiotic therapy [5-7].

Patients with untreated LS will progress to symptoms of
metastatic infection with septic emboli that can seed bones,
meninges, lung parenchyma, blood vessels and heart valves
[1, 2, 5-7]. Untreated LS can lead to serious neurologic (men-
ingitis), cardiac (endocarditis), respiratory (septic pulmonary
emboli), skeletal complications (osteomyelitis and septic joint)
and even death for an otherwise healthy child [1, 5, 6]. If treat-
ed the mortality of LS is 2% [2] but delayed treatment of 4 or
more days has been shown to have fatality between 10% and
25% [1, 2, 6, 7] and meningeal infection has been shown to
have a fatality of approximately 30% [7].

Conclusion

LS is a potentially serious complication occurring in the weeks
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following oropharyngeal infections. This case highlights an
atypical presentation of LS that was confirmed with CT imag-
ing which leads to rapid treatment and a full recovery of the
patient. Early antibiotic therapy directed at anaerobic cover-
age with or without the use of anticoagulation can significantly
reduce morbidity and mortality in otherwise healthy children.
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