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Lemierre syndrome was first reported by Courmont and

Cade in 1900 (1), but it was best characterized by Le-

mierre in his review of 20 cases in 1936 (2). In the pre-

antibiotic era it was not uncommon, and often had a fulmi-

nant and fatal course (2). Since then, with the common prac-

tice of treating oropharyngeal infections with antibiotics, its

reported incidence has greatly declined and is currently esti-

mated at 0.8/1,000,000 persons/year (3). The mean age of

patients is between 17 and 22 years, with two-thirds of

patients being male (3-5). The illness typically begins in a

previously healthy patient who first develops an acute tonsil-

litis or pharyngitis (5). Septicemia usually occurs within a

week, although the signs and symptoms of the oropharyngeal

infection may have abated, even without previous antibiotic

treatment, by the time that the patient develops internal

jugular vein thrombosis and metastatic infection (6). Despite

its unique morphological appearance on Gram stain, Fuso-

bacterium necrophorum, by far the most common causative

organism in this syndrome, is seldom identified initially (4).

To complicate matters further, the organism may take several

days to grow in culture (7). These factors, along with the non-

specific physical findings of internal jugular vein thrombophle-

bitis and physical findings of metastatic infection, frequently

lead to a delay in diagnosis or a misdiagnosis of endocarditis,

mononucleosis or Legionnaires disease (5). Septic emboli

are frequent, especially to the lungs (3-5). Respiratory failure
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Lemierre syndrome is a severe, septicemic illness most
commonly caused by the anaerobic Gram-negative bacillus
Fusobacterium necrophorum. It is characterized by an acute
oropharyngeal infection, with secondary septic thrombophle-
bitis of the internal jugular vein and frequent metastatic infec-
tions. This report of a patient with the Lemierre syndrome
is complemented by a review of the literature on the sub-
ject.
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Complications thoraciques du syndrome de
Lemierre
RÉSUMÉ : Le syndrome de Lemierre est une maladie septicémique
grave le plus souvent causée par un bacille gram-négatif anaérobie,
Fusobacterium necrophorum. Il se caractérise par une infection
oro-pharyngée aiguë accompagnée de thrombophlébite septique
secondaire de la jugulaire interne et par de fréquentes infections
métastatiques. Nous présentons ici le cas d’un patient atteint du syn-
drome de Lemierre, ainsi qu’une revue de la littérature sur le sujet.
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is not uncommon, and death still occurs (3-5,8-12). It is not

surprising that patients are usually quite ill and have a pro-

tracted clinical course.

We reviewed the cardiothoracic complications of this ill-

ness. The details of the case presented here and 58 cases col-

lected since 1990 form the basis of this discussion.

CASE PRESENTATION
A previously healthy 27-year-old male presented 10 days

before admission with a sore throat and enlarged anterior cer-

vical lymph nodes. He was initially diagnosed as having a

viral pharyngitis. He then developed fever, hemoptysis, or-

thopnea, right-sided pleuritic chest pain, nausea, vomiting,

epigastric pain and right-sided knee pain with stiffness.

On admission, he looked ill with a temperature of 39.6�C,

pulse rate of 120 beats/min, blood pressure of 100/60 mmHg

and respirations of 36 breaths/min. He had scleral icterus, non-

exudative pharyngitis, and mild bilateral anterior cervical,

occipital and supraclavicular adenopathy. There was mild

induration and tenderness of the right jugulodigastric soft

tissues. On auscultation of his chest, he had decreased air en-

try bilaterally with bibasilar rales. He had nontender hepa-

tomegaly (20 cm), and pain of his right knee on active and

passive motion but without signs of inflammation or effu-

sion.

Laboratory values were as follows: white blood cell count of

18,900/mm
3

and platelet count of 23,000/mm
3
; total bilirubin

79 �mol/L (normal 0 to 20 �mol/L); aspartate aminotransferase

38 U/L (normal 5 to 38 U/L); alkaline phosphatase 236 U/L

(normal 25 to 100 U/L). Monospot test was negative. Arterial

blood gas values (patient breathing 100% oxygen) were:

pH 7.52; partial pressure of carbon dioxide 34 mmHg; partial

pressure of oxygen 61 mmHg; and bicarbonate 30 mEq/L.

Initially a chest radiograph showed moderate bilateral locu-

lated pleural effusions and diffuse airspace disease involving

the right lower, left upper and left lower lobes. Blood cul-

tures were obtained, and he was treated with intravenous ce-

furoxime and erythromycin for presumed pneumonia.

Two days later he developed respiratory failure necessi-

tating ventilatory support. Chest radiographs showed in-

creasing pleural effusions and worsening airspace disease

compatible with adult respiratory distress syndrome (ARDS).

A computed tomography (CT) scan of the chest (Figure 1)

demonstrated patchy consolidation of all lobes, moderate

bilateral loculated pleural effusions, right paratracheal

lymphadenopathy and bilateral lung nodules with cavita-

tion, in keeping with multiple septic emboli and lung ab-

scesses. Transesophageal echocardiogram showed no evi-

dence of endocarditis. Bilateral thoracostomy tubes were in-

serted. On the fifth hospital day, F necrophorum was isolated

from the admission blood cultures and antibiotics were

changed to intravenous penicillin G. Three days later the di-

agnosis of Lemierre syndrome was made after a CT scan of

the neck demonstrated an 8 mm right tonsillar abscess, non-

occlusive thrombosis of the right internal jugular vein and

complete thrombosis of the right external jugular vein (Fig-

ure 2). He was treated with intravenous heparin to produce

anticoagulation. Repeat CT scans of the chest and neck sug-

gested bilateral empyemas and a resolving tonsillar abcess.

The empyemas and two superficial lung abscesses were

drained via bilateral muscle-sparing thoracotomies. Cultures

of purulent pleural fluid were sterile. He improved and was ex-

tubated on day 16 in the hospital. The following morning during

chest physiotherapy, he had asphyxiating massive hemoptysis
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Figure 1) Computed tomography scan of the lower thorax. Note the
lung abscesses (arrow) and the bilateral pleural effusions

Figure 2) Computed tomography scan of the neck. Note the right
tonsillar abscess (upper horizontal arrow), the complete thrombo-
sis of the right external jugular vein (lower horizontal arrow) and
the nonocclusive thrombosis of the right internal jugular vein (ver-
tical arrow)
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from the right middle lobe. A left-sided, double-lumen endo-

tracheal tube was placed for pulmonary isolation, and antico-

agulation therapy was reversed. The hemoptysis resolved, and

shortly after he was extubated. The patient was discharged

home one week later on a 30-day course of oral penicillin. A re-

peat CT scan showed complete resolution of pulmonary ab-

scesses and jugular vein thrombosis.

DISCUSSION
F necrophorum is a Gram-negative, nonmotile, obligate

anaerobe found as part of the indigenous flora of the upper

respiratory, gastrointestinal and genitourinary tracts (13).

Unlike most other anaerobes, some strains have the unique

ability to produce toxins, such as lipopolysaccharide endo-

toxin, leukocidin and hemolysin, which allows them to in-

vade as a primary pathogen in a previously healthy host

(13,14). What causes the organism to become invasive is un-

known, although breaks in the oropharyngeal mucosa caused

by surgery or viruses have been implicated (8,9). Oropharyn-

geal infections can then spread via direct extension, lymphatic

extension or perivascular extension from the submandibular,

peritonsillar, retropharyngeal, parotid or masticator spaces to

the lateral pharyngeal space (15,16). The posterior (retrosty-

loid) compartment of F necrophorum contains the carotid ar-

tery, cranial nerves IX to XII and the internal jugular vein

(16). Infection of this space can lead to septic thrombophle-

bitis of the internal jugular vein, with multiple thromboem-

bolic metastases, especially to the heart, liver, soft tissues,

large joints, pleura and lungs (10,17-21).

Cardiothoracic complications occurred in 85% of patients

reviewed (Table 1). Patients with septic embolization to the

lungs often complain of dyspnea, pleuritic chest pain, fever

and hemoptysis. Arterial blood gases invariably show some

degree of hypoxemia and abnormal alveolar-arterial oxygen

gradient (22). Diffuse, bilateral, nodular or patchy infiltrates

are the most common findings on chest x-ray. These repre-

sent either pneumonias or septic pulmonary infarcts (1), and

were the most common cardiothoracic complications of Le-

mierre syndrome (incidences of 51% and 32%, respectively)

(Table 1).

As mentioned previously, F necrophorum can produce

virulent toxins. These may cause pneumonias to necrotize

(10%) and septic pulmonary infarcts to cavitate. The latter

will lead to multiple pulmonary abscesses (31%) or, more

rarely, pneumatoceles (1.7%) (Table 1). CT is invaluable in

identifying these and other cardiothoracic complications (23).

Pleural complications are also quite prevalent: over one-

third of patients (21 of 59) were affected, with pleural effu-

sions being the most common pleural complication (32%)

(Table 1). Most pleural effusions are bilateral, reactive exu-

dates to pneumonias, subpleural abscesses or septic embolic

infarctions (1). A subpleural necrotizing pneumonia or lung

abcess can also spread directly into the pleural space, causing

either an empyema (14%) or pneumothorax (12%) (Table 1).
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TABLE 1
Thoracic complications of Lemierre syndrome – review of the literature from 1990 to 1999

Complication Number of reported cases (%) Reference(s)
Pulmonary complications (total) 46 (78)

Pneumonia (total) 30 (51) 6,8-11,16,18,19,21-24,27-32,40,45,*
Necrotizing pneumonia 6 (10) 10,11,28
Septic pulmonary emboli 19 (32) 6,10-13,15,16,20,21,24,27,29,30,32,33,40*
Lung abscess 18 (31) 11,13,14,20,22,23,26,28,31,35,36,*
Respiratory failure 17 (29) 9-13,18,22-24,32,37,45,*
Adult respiratory distress syndrome 10 (17) 8,9,11,12,23,32,45,*
Pneumatocele 1 (1.7) 10
Bronchiectasis 1 (1.7) 21
Massive hemoptysis 1 (1.7) *

Pleural complications (total) 21 (36)
Pleural effusion 19 (32) 6,8,10,11,13,16,19-23,27,29,37,46,*
Empyema 8 (14) 9-11,20,27,35,*
Pneumothorax 7 (12) 8,22,23,32,35,*

Cardiac complications (total) 3 (5)
Myocardial microabscesses 2 (3) 10,11
Cardiac arrest 2 (3) 10,11
Supraventricular tachycardia 1 (1.7) 11
Purulent pericarditis 1 (1.7) 8

Mediastinal complications (total) 2 (3)
Mediastinitis 2 (3) 8

Mortality 6 (10) 8-12
Cardiothoracic complications (total) 50 (85)
No cardiothoracic complications (total) 9 (15) 17,38,39,41-44
Total reported cases 59

*Complication of present case
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Cardiac complications, on the other hand, are distinctly un-

common, observed in three of the 59 (5%) patients (Table 1).

However, all of these patients died, with the diagnoses of

myocardial microabscesses (two patients) (10,11) and puru-

lent pericarditis (one patient) (8) being made on postmortem

examination only. Patients with myocardial microabscesses

can suffer a cardiac arrest (10,11) or other malignant arrhyth-

mia (11). In this review, we did not identify any cases of endo-

carditis, although this complication has been previously

reported in older literature (24).

It is surprising that mediastinitis is not more prevalent, es-

pecially given the high incidence of deep neck and pleuro-

pulmonary sepsis. In the present series, the incidence was 3%

(Table 1), with only two cases in the past 25 years (1,3-5,8).

Both patients had a fatal outcome; in one patient, the diagno-

sis was made late in his hospital course, while, in the other, it

was made postmortem (8).

Many of the patients in the present series had multiple car-

diothoracic complications (59%). Thus, it is not surprising

that respiratory failure and the need for mechanical ventilation

was quite frequent (29%). In 59% (10 of 17) of these patients,

the reason for respiratory failure was ARDS (17% overall in-

cidence) (Table 1). Sixty per cent (six of 10) of patients with

ARDS died (8,9,11,12). Overall mortality for the present series

was 10% (Table 1), suggesting that diagnosis of Lemierre

syndrome is still not being made in a timely fashion (3-5).

The patient in the present case report had a unique clinical

course. Not only did he have all of the above pleuropulmon-

ary complications, respiratory failure and ARDS, but he also

experienced massive hemoptysis. This complication has not

been reported in the Lemierre syndrome. The cause was

probably multifactorial, with anticoagulation therapy, lung

abscesses and necrotizing pneumonia contributing.

Intravenous antibiotics such as penicillin, metronidazole

or clindamycin are the mainstay of treatment. For those with

pulmonary involvement, it is recommended that antibiotics

continue until complete resolution of abscesses and infil-

trates is observed on chest x-ray (usually six to eight weeks)

(14). Patients with persistent or uncontrolled sepsis require

active investigation to identify and drain purulent collections

such as oropharyngeal abscesses, pyoarthrosis, empyemas,

mediastinitis and unresolving lung abcesses (8,19,26-28).

The role of anticoagulation is controversial. Some authors

suggest that it may hasten clinical resolution, although the

evidence for this is anecdotal (14). However, anticoagulation

carries with it the potential risks of serious hemorrhage, as in

our patient (25). If septicemia and septic emboli persist de-

spite all of the above measures, then internal jugular vein

ligation or excision should be considered, although it has sel-

dom been required (3% in the present series) (16,29).

Although uncommon, Lemierre syndrome should be con-

sidered in a previously healthy adolescent or young adult

who has had a recent oropharyngeal infection and who devel-

ops septicemia, especially if they have multiple pleuropul-

monary complications. Early recognition using a CT scan,

rapid institution of intravenous antibiotics and timely drain-

age of purulent collections are required for a successful out-

come.
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