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Lemierre’s syndrome
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Abstract

Lemierre’s syndrome is a condition characterized by thrombophlebitis of the internal jugular vein and bacteremia
caused by primarily anaerobic organisms, following a recent oropharyngeal infection. This has been an uncommon
illness in the era of antibiotic therapy, though it has been reported with increasing frequency in the past 15 years.
Lemierre’s syndrome should be suspected in young healthy patients with prolonged symptoms of pharyngitis
followed by symptoms of septicemia or pneumonia, or an atypical lateral neck pain. Diagnosis is often confirmed
by identification of thrombophlebitis of the internal jugular vein and growth of anaerobic bacteria on blood
culture. Treatment involves prolonged antibiotic therapy occasionally combined with anticoagulation. We review
the literature and a case of a child with Lemierre’s syndrome.

Keywords: Lemierre; Lemierre’s syndrome; Lemierre’s disease; Lemierre syndrome; Fusobacterium necrophorum;
Fusobacterium; Septic thrombophlebitis
Review
In 1936, Andre Lemierre published a case series of 20 pa-
tients with a syndrome characterized by a history of recent
oropharyngeal infection, clinical or radiological evidence of
internal jugular (IJ) venous thrombosis, and anaerobic septi-
cemia caused primarily by Bacillus funduliformis (now
known as Fusobacterium necrophorum) [1]. Lemierre classi-
fied this syndrome as “anaerobic postanginal sepsis” because
of the onset of sepsis occurring shortly after the patients
had experienced a sore throat. It was not until the 1980s
that anaerobic postanginal sepsis was routinely referred to
as Lemierre’s syndrome [2]. With the introduction of antibi-
otics in the 1940s and their widespread use for streptococcal
pharyngitis, the incidence of Lemierre’s syndrome fell dra-
matically. In fact, some authors in the 1980s and 1990s re-
ferred to it as a “forgotten disease” [3-5]. For reasons that
are not clear, there has been an increase in the reporting of
Lemierre’s syndrome since the late 1990s [6-8]. We report
here a case of Lemierre’s syndrome in an adolescent and re-
view the literature on this uncommon condition.
Case report
History
A previously healthy 13-year-old boy was brought to our
emergency department (ED) by his mother complaining
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of right-sided throat pain present for 5 days. The pain
radiated to his right ear and down the right side of his
neck. It was aggravated by swallowing as well as flexion,
extension and rotation of his neck. His mother reported
a tactile fever also present for 5 days, though noted no
change in the child’s voice. The patient had been evalu-
ated by his pediatrician 2 days before coming to the ED
and was prescribed amoxicillin for suspected streptococ-
cal pharyngitis. His mother was concerned as the throat
pain had worsened despite the antibiotics.
Physical exam
The patient arrived to the ED with a temperature of 37.8°C,
though was found to have a temperature of 38.1°C 1 h later.
He appeared to be in no distress, and examination of the
heart, lungs, abdomen and skin was unremarkable. Head
examination revealed normal tympanic membranes and ex-
ternal auditory canals bilaterally and no mastoid tenderness
or edema. His oropharynx was noted to be nonerythema-
tous and without exudates, and his uvula was midline. His
neck was supple with enlarged, tender lymph nodes palp-
able in the right anterior cervical chain.
Diagnostic testing
A complete blood count included a white blood cell
count of 9,400 cells/mcL with 69% neutrophils. Serum
electrolytes were all within normal limits, and urinaly-
sis was negative for signs of infection. Computed
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tomography (CT) of the neck with intravenous (IV) con-
trast was obtained because of concern for a possible
deep space abscess. While the CT showed no abscess, an
opacification of the right IJ vein was seen extending
from the jugular foramen to the common jugular conflu-
ence, suspicious for high-grade partial occlusion
(Figure 1).

Treatment
The patient was given a dose of IV ampicillin/sulbactam
for suspected septic thrombophlebitis of the right IJ vein
and transferred to a nearby children’s hospital for admis-
sion and further treatment. During his 5-day hospital
course, the patient had no signs of metastatic infection.
Two sets of blood cultures drawn on hospital days 1 and
5 grew no organisms. Workup for the presence of a hy-
percoagulable state was negative, and the patient was
anticoagulated with enoxaparin. He was discharged
home to complete a 6-week course of antibiotics and
anticoagulation. At a clinic visit 1 month later, the pa-
tient was doing well with only a complaint of mild
weight loss.

Discussion
Epidemiology and pathophysiology
In all major case series and reviews, Lemierre’s syndrome is
primarily an affliction of previously healthy children, ado-
lescents and young adults [2,8-17]. In a review of 114 pa-
tients, Karkos et al. [17] found that most cases presented in
the 2nd decade of life (51%), followed by the 3rd decade
(20%) and then the 1st decade (8%). There is no clear gen-
der predominance with Lemierre’s syndrome, and most
cases are diagnosed during the “sore throat season” in the
late winter and early spring [18]. While not uncommon in
the preantibiotic era, Lemierre’s syndrome is now a rare
condition with an incidence of 3.6 cases per 1 million per
year [8]. Several authors have noted an increase in the
number of cases of Lemierre’s syndrome since the late
a b
Figure 1 Computed tomography of the neck with intravenous contra
vein (arrows) seen on the transverse (a) and coronal (b) views.
1990s [6-8]. Theories as to the cause of this slight resur-
gence include an increased awareness of the syndrome,
population changes and the more judicious use of antibi-
otics for the treatment of streptococcal pharyngitis [2,7,14].
Fusobacterium species, most commonly Fusobacterium

necrophorum, are responsible for the majority of bacteremia
in cases of Lemierre’s syndrome [7,9-13,15-17,19,20]. Up to
one third of patients will have a polymicrobial bacteremia,
with anaerobic streptococci and other miscellaneous gram-
negative anaerobes frequently present [9,17]. F. necro-
phorum is a gram-negative anaerobic rod that is part of the
normal flora of the oropharynx. It is not known what
causes this typically noninvasive organism to penetrate mu-
cosal surfaces, though some authors have proposed an al-
teration in the pharyngeal mucosa by a viral or bacterial
pharyngitis might play a role. Several cases of Lemierre’s
syndrome preceded by infectious mononucleosis have been
reported [21,22]. The palatine tonsils and peritonsillar tis-
sue are the primary sources of infection in most cases
[2,7,8,10,11,13,15-17,19]. Other primary sources of infection
include the lungs, middle ear, mastoid, teeth and sinuses
[8,10,13,15,17,19]. Following the primary infection, there is
local invasion of the lateral pharyngeal space and septic
thrombophlebitis of the IJ vein.
Metastatic infections following the IJ thrombophlebitis

occur in 63%-100% of patients [9,13,15,16,19]. The lungs
are by far the most common site of metastatic infection
in Lemierre’s syndrome, followed by the major joints.
Metastatic infections of the liver, muscle, pericardium,
brain and skin have also been described [9,12,15,19].

Clinical presentation
The common presenting symptoms of Lemierre’s syn-
drome are listed in Table 1 [2,9-12,15,17]. Sore throat is
the most common symptom in all major series and re-
views [2,7,10,15,17,19]. The onset of the sore throat typ-
ically precedes all other symptoms by 4–5 days, though
this interval may be up to 12 days [12,18]. Some patients
st demonstrating partial occlusion of the right internal jugular



Table 1 Common presenting symptoms of Lemierre’s
syndrome

Sore throat Pleuritic chest pain

Neck mass Dyspnea

Neck pain Cough/hemoptysis

Ear pain Bone/joint pain

Dental pain Abdominal pain
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will have complete resolution of pharyngitis symptoms
prior to the onset of symptoms from the IJ thrombo-
phlebitis or metastatic infection. The neck pain with
Lemierre’s syndrome is typically unilateral and may be
aggravated by turning the head away from the involved
side as a consequence of irritation of the sternocleido-
mastoid muscle [15]. Since the lungs are the most com-
mon site of metastatic infection, chest pain and
pulmonary complaints are the most consistent indicators
of metastatic disease.
The physical exam findings of Lemierre’s syndrome

are variable and depend on the extent of metastatic dis-
ease (Table 2). Fever is the most common physical find-
ing reported, present in 92% to 100% of cases, followed
by pharyngitis or peritonsillar abscess and neck mass
[2,7,9,10,12-18,23,24]. A mass in the neck may be palp-
able at the angle of the jaw or along the anterior margin
of the sternocleidomastoid muscle. Frequently, a mass in
these locations is mistaken for enlarged lymph nodes
[18,23]. Chirinos et al. [15], in a review of 109 cases of
Lemierre’s syndrome, found 52% of patients had a swol-
len or tender neck, while 48% had no significant neck
findings. For reasons that are not clear, a significant per-
centage of patients (11%-49%) with Lemierre’s syndrome
will be jaundiced [10,12,13]. Not surprisingly, shock is a
late finding in the disease process and a predictor of
mortality.
Diagnosis
Lemierre [1] in his original case series stated: “The appear-
ance and repetition several days after the onset of a sore
throat (and particularly of a tonsillar abscess) of several
pyrexial attacks with an initial rigor, or still more certainly
Table 2 Common physical exam findings of Lemierre’s
syndrome

Fever Septic arthritis
(most commonly hip or knee)

Pharyngitis/peritonsillar abscess Jaundice/hepatomegaly

Neck mass/tenderness Cranial nerve 10, 11, 12 palsies

Anterior cervical lymphadenopathy Shock

Trismus
the occurrence of pulmonary infarcts and arthritic mani-
festations, constitute a syndrome so characteristic that
mistake is almost impossible”. While this may have been
true in the preantibiotic era, most ED physicians today will
likely never encounter a patient with this disease. Indeed,
Alvarez et al. [19] reported an average delay of 5 days from
the time of admission until the correct diagnosis was
made.
Karkos et al. [17] found that chest x-ray was the first-

line investigation in 92% of patients ultimately diagnosed
with Lemierre’s syndrome. This is probably a reflection
of the high percentage of patients with metastatic lung
infection. Lung lesions typically begin as multiple, usu-
ally nodular infiltrates that progress rapidly to cavitary
lesions and are frequently accompanied by pleural effu-
sions [23]. Not surprisingly, a significant number of pa-
tients with Lemierre’s syndrome are treated initially for
pneumonia or right-sided staphylococcal endocarditis
[12,18]. Between 13% and 27% of patients with
Lemierre’s syndrome will undergo arthrocentesis be-
cause of symptoms of septic arthritis [9,10,12,13,16].
Joint fluid analysis will be similar to other causes of sep-
tic arthritis, though several authors have noted the aspi-
rated pus to have a particularly foul odor [16].
The identification of thrombophlebitis of the IJ vein is

the first hard evidence to suggest Lemierre’s syndrome
in many patients [18]. It is likely true that, as with our
patient, these imaging studies are ordered in the major-
ity of patients to assess for deep space infections of the
neck and not IJ vein thrombophlebitis. Duplex ultrason-
ography, CT and magnetic resonance imaging have all
been used for IJ vein imaging, with CT being most com-
monly requested in patients with Lemierre’s syndrome
[17]. Many authors consider contrast-enhanced CT as
the preferred study in this setting as it allows for
visualization of surrounding structures and is the most
readily available [2,13,19,25].
Another key factor in the diagnosis of Lemierre’s

syndrome is the growth of characteristic anaerobic
bacteria from blood culture. This defining feature has
been reported in the overwhelming majority of cases
[9,10,12,13,16]. Unfortunately, this process may take
from 2 to 7 days to occur [14], and, as with our patient,
may be suppressed by the previous administration of
antibiotics.
Ultimately, the diagnosis of Lemierre’s syndrome may

be made only when considered in the appropriate clin-
ical setting. Wright et al. [2] suggested increased suspi-
cion for this illness when any of the following are true:
pharyngitis that does not resolve in 3 to 5 days; pharyn-
gitis followed by systemic or respiratory symptoms such
as fever, chills, rigors or dyspnea; pharyngitis associated
with lateral cervical pain and dysphagia; and pharyngitis
followed by sepsis or multiple pulmonary abscesses.
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Morbidity and mortality
Lemierre [1] reported a mortality rate of 90% from his
original case series in the preantibiotic era. Studies from
the modern era have reported mortality rates from
0%−18% [8-10,12,13,15,16]. Disseminated intravascular
coagulation has been reported in 3%−9% of cases
[10,12,16]. Thrombosis may propagate from the IJ vein
inferiorly into the subclavian vein or superiorly into the
cavernous, sigmoid or transverse sinuses [7,14,16-18].
Meningitis may also complicate up to 3% of cases
[12,13,16].
Treatment
Prolonged antibiotic therapy constitutes the mainstay of
treatment of Lemierre’s syndrome in the modern era.
Since no controlled clinical trials exist to identify an op-
timal antibiotic regimen, decisions must be based on
known in vitro sensitivities together with anecdotal clin-
ical evidence. While penicillin monotherapy has been
used in the past, more recent antimicrobial studies have
indicated beta-lactamase activity acquired by many F.
necrophorum strains [26]. Suggested empiric antibiotic
options for the treatment of Lemierre’s syndrome are
listed in Table 3 [2,8,14,18,19,25,27]. It should be noted
that some authors have recommended against the use of
monotherapy with metronidazole because of the fre-
quent occurrence of mixed infection with other oral
flora [14]. The duration of antibiotic therapy should be
from 2 to 6 weeks [2,18,25].
The use of anticoagulation is controversial, and no con-

trolled studies exist. Case series have reported 21%−30%
of patients are treated with anticoagulation [17,18,28]. A
few authors have advocated for the use of anticoagulants
in all cases of Lemierre’s syndrome [20,24]. Others have
recommended anticoagulation only if thrombosis extends
into the cerebral sinuses or if there has been no im-
provement in symptoms with antibiotic therapy alone
[8,14,18,25,29].
Surgical treatment of Lemierre’s syndrome may involve

drainage of abscesses in the neck, most commonly peri-
tonsillar or lateral pharyngeal abscesses. In the pre-
antibiotic era, IJ vein ligation or excision was frequently
performed to prevent septic embolization [30]. In the
modern era, this drastic measure is taken only when
there is evidence of continued septic embolization des-
pite appropriate medical therapy [15,18,19,25,27].
Table 3 Suggested empiric antibiotic options for
Lemierre’s syndrome

Metronidazole Ampicillin – sulbactam

Clindamycin Ticarcillin – clavulanate

Penicillin plus metronidazole Imipenem
Conclusion
Lemierre’s syndrome occurs primarily in young, other-
wise healthy individuals and is characterized by a history
of recent oropharyngeal infection, clinical or radiological
evidence of IJ venous thrombosis and anaerobic
bacteremia caused primarily by F. necrophorum. This is
a rare illness in the modern era of antibiotic therapy,
though it has been reported with increasing frequency in
the twenty-first century. Lemierre’s syndrome should be
suspected in young, healthy patients with prolonged
symptoms of pharyngitis followed by symptoms of septi-
cemia or pneumonia, or an atypical lateral neck pain.
Diagnosis is often confirmed by the identification of IJ
vein thrombophlebitis by an imaging study and growth
of anaerobic bacteria on blood culture. Prolonged anti-
biotic therapy is the cornerstone of treatment, occasion-
ally combined with anticoagulation.
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