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Abstract

Once coined the “Forgotten Disease,” Lemierre s syndrome also known as human necrobacillosis is a rare condition that results
from oropharyngeal infection with an obligate anaerobic gram-negative bacterium Fusobacterium necrophorum characterized
by septic thrombophlebitis of the internal jugular vein, high fevers, and metastatic septic emboli. Necrobacillosis is the English
term describing the necrotic abscesses associated fusobacterium sepsis. Most cases of F. necrophorum occur in association with
an antecedent pharyngitis or head/neck infection;, We describe an unusual case of necrobacillosis later complicated by lower
extremity nocardial pyomyositis and necrotizing fasciitis in a 9-year-old otherwise healthy female child with a history of a preceding
pharyngotonsillitis which required incision and drainage with surgical washout in addition to long term systemic broad antibiotics.
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Introduction

Lemierre Syndrome (LS), also known as human necrobacillosis,
was first described in 1900 by Courmont and Cadebut in 1936, the
French bacteriologist Andre Lemierre published a report detailing
the link between septicemia and pharyngitis that he had observed
while working at the Claude Bernard Hospital in Paris [1]. The
postanginal septicemia which now bears his name is most often
precipitated by a suppurative oropharyngeal infection. The infec-
tion is typically caused by the gram-negative, anaerobic Fusobac-
terium necrophorum. Fusobacteria can be found as normal flora in
the upper respiratory tract of humans [2]. Other anaerobic bacteria
have been identified as sources of infection, but these are atypical
[3]. The disease mostly affects young, otherwise healthy adults.
The first symptom is typically a sore throat secondary to exudative
tonsillitis or peritonsillar abscess. The infection then spreads into
adjacent structures, such as the internal jugular vein and carotid
artery. Thrombophlebitis of the neck veins can cause pain, swell-
ing, and dysphagia. Sepsis with complicating metastatic spread of
septic micro emboli is the typical progression of illness [4]. The
most common site of metastatic spread is the lungs, with 85% of
cases demonstrating pulmonary infiltrates [5]. Other feared com-
plications include spread of infection along the carotid sheath and
into the mediastinum [4]. Mortality rate before advent of antibi-
otics was extremely high, with 18 of Andre Lemierre’s 20 iden-

tified patients succumbing to their disease [1]. In the modern era
of medicine, mortality rates range from 6.4 to 17% [6,7]. Timely
recognition and prompt treatment are cornerstone’s in prevention
of complications.

Case Report

An otherwise healthy 9-years-old female child from rural Bangla-
desh presented with 1-week history of sore throat and high fever.
The pain was continuous and was radiating to the right ear and
the right side of the neck. The pain was aggravated by swallow-
ing both solid and liquid diet. The pain was also aggravated by
neck movements. There was no breathing difficulty. 4 days before,
she had started amoxicillin by a local physician (250 mg od) for
suspected streptococcal acute pharyngotonsillitis, obtaining only
partial relief of the throat pain. She denied any recent dental pro-
cedures or tooth infections. She had no significant past medical
history and was taking no medications. On examination, she was
alert, conscious but hypotensive (blood pressure 90/50 mm of Hg),
her temperature in the emergency department was 104° Fahren-
heit, and her heart rate was 120 beats per minute (bpm), respiratory
rate 15 breaths per minute. Neck palpation revealed swollen neck
with fullness and tenderness in the anterior and posterior cervical
lymph nodes bilaterally. She was unable to open his mouth more
than 1.5-2 inches due to pain and swelling. Her oropharynx ap-

Archives of Infect Diseases & Therapy, 2022

www.opastonline.com

Volume 6 | Issue 1 | 118



peared erythematous. On respiratory system examination, she had
good air entry bilaterally without wheezes or crackles. Laboratory
tests showed neutrophilic leukocytosis (white blood cells count
16.26x109/L, neutrophils 87%), and elevated C-reactive protein
(135.9mg/dL). An unexpectedly high procalcitonin value (29.4 ng/
mL) raised the suspicion of bacterial sepsis. Other lab reports were
normal: creatinine was 1.03mg/dl, glucose 105mg/dl, albumin low
at 2.6, sodium 138 mmol/L, potassium 3.7mmol/L, and alanine
aminotransferase (ALT) 30U/L. The chest radiograph showed
a right perihilar infiltrate. After drawing blood culture (aerobic,
anerobic culture was not available), an empirical treatment with
meropenem was started. Two days later, the patient was still fe-
brile and mildly lethargic, with toxic appearance. Blood culture
failed to revealed growth of any organism. A neck ultrasound was
performed, showing multiple enlarged cervical lymph nodes, bilat-
eral peritonsillar multiloculated enhancing fluid collections. It also
showed punctate foci within the right internal jugular vein, which
was thought to represent partial thrombosis. Surgical debridement
was done and as wound swab gram stain showed Fusobacterium
necrophorum, an anaerobic gram-negative rod in Figure 1, intrave-
nous clindamycin was added to meropenem.

Figure 1: Gram staining of neck collection showing fusiform
gram-negative bacilli (Fusobacterium necrophorum)

Five days later, which she noted right calf pain that she attributed
tom “slipping and hyperextending her ankle”. On local examina-
tion Her right calf was moderately swollen compared to the left
and was tender. She had good pulses in both dorsalis pedis and
posterior tibialis in both legs in addition to full range of motion in
his ankles. A right lower extremity ultrasound was ordered due to
the pain and swelling in his right calf. This study was negative for
deep vein thrombosis. There was edema within the fascial com-
partments between the gastrocnemius and soleus muscles, as well
as in the superficial Ifascia. A crescent-shaped sub fascial fluid col-
lection was also noted over the medial head of the gastrocnemius
muscle, indicative of right lower leg fasciitis. The decision was
made to proceed with incision and drainage of the fluid collection,
in addition to a debridement of the right leg necrotizing fasciitis
in Figure 2. Abscess drainage resulted in approximately 500 ml

of purulent foul-smelling fluid, some of which was sent for gram
stain and culture. A wash out of the right lower extremity wounds
would be performed several days later with subsequent placement
of negative pressure wound dressing. Gram smear in Figure 3
showed Gram-positive filamentous bacteria which were weakly
acid fast (Nocardia sp).

N -

Figure 2 and 3: Showing necrotizing fasciitis of right calf and
gram stain showing branching gram-positive bacilli respectively.

She was initiated on treatment with intravenous amoxycilin and
clavulanic acid. With regular dressing and antibiotic treatment her
condition improved. On discharge, antibiotics were switched to
oral from. There was a plan to continue clindamycin for 6 weeks
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and amoxycilin and clavulanic acid for 6 months. On follow up, 4
weeks later she was asymptomatic and doing well.

Discussion

The increased use of antibiotics to treat pharyngitis has led to a de-
creased occurrence of Lemierre’s Syndrome, earning it the moni-
ker “the forgotten disease.” One source states incidence in the early
1990s was as low as 0.8-1.5 per million persons per year [8]. How-
ever, there have been an increased number of cases reported over
the last 20 years [9]. There have been several proposed reasons for
this increase in incidence. One possible cause is a decreased use of
antibiotics to treat uncomplicated pharyngitis. Another postulate is
that improved anaerobic culturing techniques have led to increased
detection of Fusobacterium infection. Yet another theory is that the
increased number of cases is due to emerging antibiotic resistance
amongst Fusobacterium species. A recent study showed the resis-
tance rate to erythromycin was as high as 15% amongst strains of
Fuso bacterium necrophorum [10]. Penicillin resistance has also
been reported due to production of beta-lactamase by some strains
of Fuso bacterium necrophorum [11].

The first case of human necrobacillosis was reported in 1900 by
Courmont and Cade [12]. This was followed by a report in 1936
by Lemierre, which identified a series of patients with Fusobacteri-
um spp. infections; since this report, the eponym “Lemierre’s syn-
drome” has been used to describe Fusobacterium spp. infections
of the internal jugular vein complicated by metastatic abscesses
[1]. In both original and recent case descriptions, most patients had
an antecedent pharyngotonsillitis presenting as a sore throat and
pharyngeal hyperemia. In a recent review among 87% of cases, the
primary source of infection was the palatine tonsils and peritonsil-
lar tissue [6]. Up to one third of patients presents a mixed infection
frequently with streptococci and other gram-negative anaerobes.

F. necrophorumis a non-spore-forming gram-negative anaerobic
rod belonging to the normal flora of the oropharynx and is recog-
nized as the causal agent of approximately 10% to 20% of pharyn-
gitis cases in adolescents [2, 13-15]. The disease is often initially
misdiagnosed as a viral pharyngitis, especially mononucleosis [2].
Several clinical clues can be helpful in distinguishing Lemierre’s
syndrome from mononucleosis. For instance, mononucleosis typi-
cally presents with more generalized lymphadenopathy in contrast
to the more localized cervical lymphadenopathy of Lemierre’s
syndrome. Another clue, and one of the most typical findings of a
Lemierre’s syndrome, is the presence of lung infiltrates. In young
patients with pharyngitis, the presence of concurrent lung lesions
should raise the clinical suspicion for Lemierre’s syndrome. Crit-
ical to the diagnosis of Lemierre’s syndrome is the prompt collec-
tion of blood cultures and the culturing of any fluid drained from
abscesses that may be present. However, Fusobacterium necro-
phorum takes at least 48 hours to grow in culture and sometimes
as long as seven days, so clinicians may find it necessary to treat
empirically while awaiting culture results [2].

Infection typically occurs in distinct stages beginning with phar-

yngitis followed by local invasion into the pharyngeal space lead-
ing to thrombophlebitis of the internal jugular vein. Timing of the
second stage is variable, but usually occurs within one week. Pa-
tients with Lemierre’s syndrome may have a proceeding bacterial
or viral (e.g., infectious mononucleosis) pharyngitis, which may
contribute to the translocation of the Fusobacterium spp. into the
deep spaces of the neck. The third stage of infection is metastatic
spread, most commonly to the lungs (80%) followed by the joints
(17%); occasionally, the liver, spleen, bones, kidneys, and menin-
ges are involved [6]. Today, the term “Lemierre’s syndrome” is
used to describe Fusobacterium spp. infections originating not
only in the pharynx, but in any structure in the head and neck (e.g.,
otitis, sinusitis, mastoiditis, parotitis, odontogenic infection, or fa-
cial skin infection) [7].

Most cases of classic Lemierre’s syndrome occur in young, oth-
erwise healthy, adults, ages 16-23 years, with a propensity for
development among males [10]. Necrobacillosis may occur in
association with a primary infection of the skin, genitourinary or
gastrointestinal systems, as F. necrophorum is part of the normal
flora of these areas as well as in the oropharynx [16]. Bacteremia
may occur when host defenses are compromised and the organ-
ism penetrates the mucosal surfaces such as cancer patients un-
dergoing chemotherapy who develop mucositis. The diagnosis of
Lemierre’s syndrome requires full awareness of this rare condi-
tion and high index of clinical suspicion. The disease should be
suspected in young patients with history of oropharyngeal infec-
tion who failed to improve either spontaneously or after antibi-
otic treatment and developed clinical and laboratory evidences
of sepsis, respiratory symptoms, or atypical unilateral neck pain
and swelling. The latter symptoms are characteristic of Lemierre’s
syndrome, being the consequence of unilateral jugular vein throm-
bosis. Confirmation of the diagnosis requires the detection of the
internal jugular thrombophlebitis and septic embolization to lung
and other organs by imaging studies (duplex ultrasound, computed
tomography, and magnetic resonance) and by blood and wound
cultures that demonstrate F. necrophorum; anaerobic cultures are
required for growth of this organism. Laboratory data may reveal
leukocytosis (75%), thrombocytopenia (24%), increased bilirubin
(19%), or hematuria (6%)6; elevated liver function tests and cre-
atinine have also been described [17,18]. Chest radiography may
show a cavitating pneumonia, pulmonary infiltrates, an abscess,
pleural effusions, pneumothorax, pneumatoceles, or may be nor-
mal.

Our patient was a young, immunocompetent children who pre-
sented with fever, neck pain, dysphagia, pharyngitis later compli-
cated with pyomyositis and fasciitis of his lower extremity. The
origin of his Fusobacterium spp. infection remains unclear (as in
8% of cases) [6]. We searched the English literature (MEDLINE,
1950-2006; EMBASE 1980-2006) for cases of pyomyositis due
to Fusobacterium spp. using the search terms “Fusobacterium” or
“Lemierre’s” and “pyomyositis” or “myositis”. Four cases with
detailed clinical information have been published in the literature,
all of which occurred in association with an adjacent septic joint
(most frequently the hip, shoulder, or knee), and all were due to
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F. nucleatum. Our case is unique in that there was no evidence on
arthroscopic examination or synovial fluid cultures of a concurrent
septic arthritis and that the organism was the more virulent species
of Fusobacterium, F. necrophorum [19-22].

Pyomyositis, classically an infection of the tropics, is defined as a
primary suppurative infection of the skeletal muscle, first described
by Scriba in 1885 [23]. Predisposing factors include conditions
characterized by immunodeficiency (T cell deficiency, Chronic
granulomatous disease, hyper-IgE syndrome, HIV, Malignancy,
Diabetes, use of steroids and immune suppressants), trauma, con-
current infection (with Toxocariasis, Varicella or Arbovirus) and
malnutrition [24,25]. The common causative organisms are Gram
positive bacteria, such as Staphylococcus aureus (90% in tropics
and 75% in temperate regions) and Group A Streptococcus (1-5%)
[25]. Seventy-five percent of cases occur in immunocompromised
individuals, the thigh being a common site. Nocardial pyomyo-
sitis is extremely rare but responds well to treatment if initiated
early [26,27]. Three clinical stages of disease process have been
described: invasive (bacterial seeding), suppurative (abscess for-
mation) and septicemic stage (dissemination in blood with mul-
tiple organ dysfunction). The presentation of localized muscle
pain, edema, low grade fever in first stage leads to misdiagnosis of
muscle strain or contusion. Pain and swelling in the second stage
lead to differentials of deep vein thrombosis, septic arthritis or os-
teomyelitis. By definition, pyomyositis never occurs secondary to
contiguous infection of soft tissue or joints nor due to penetrating
trauma. However, in third stage as a part of septicemia when it
involves skin, leading to cutaneous gangrene, it can present as nec-
rotizing fasciitis like picture.

Aspiration of pus from the muscle or muscle biopsy (in case of
absent macro abscess as in the early invasive stage) with culture
and gram staining is the gold standard for diagnosis. But in tropical
regions, pus cultures are sterile in 15-30% cases whereas 90-95%
of patients in tropics and 70-80% in temperate regions have sterile
blood cultures [28,29]. Radiologically, USG is useful during the
purulent stage of pyomyositis when it may detect diffuse muscle
hyper echogenicity with or without localized hypo echogenicity
(suggestive of collection) and diffuse hyperemia [30]. Contrast en-
hanced CT reveals segments of low attenuation with loss of muscle
planes and a surrounding rim of contrast enhancement. Magnetic
resonance imaging is considered the gold standard for the diag-
nosis of pyomyositis at any stage. It can differentiate pyomyositis
from necrotizing soft tissue infections [31].

The basic modalities of treatment include supportive therapy, an-
tibiotics, and surgical drainage/debridement. If identified in first
stage, antibiotic therapy covering Gram positive organisms is
sufficient, while an immunocompromised patient would require
additional gram-negative coverage. But in later stages, broad
spectrum antibiotics (covering Gram positive including MRSA
and gram-negative organisms) are used empirically, which can be
de-escalated if indicated after culture reports. Clindamycin is in-
dicated in severe cases as in necrotizing infections or toxic shock

syndrome and empirically in later stages in immunocompromised.
The duration should be tailored to clinical and radiographic fea-
tures. Moreover, there is spontaneous resolution of thrombus even
without anticoagulation. Whether anticoagulation is beneficial for
antibiotic penetration into the septic emboli and leads to faster res-
olution of thrombus is debatable [32].

Effective antibiotics against Fusobacterium spp. include penicil-
lin’s, cephalosporins, metronidazole, clindamycin, chloramphen-
icol, and tetracyclines. Since B-lactamase production may occur,
therapy with penicillin alone should be avoided [23]. Furthermore,
these infections may be polymicrobial in nature. Antibiotic op-
tions include an intravenous broad-spectrum B-lactamase-resistant
agent (e.g., aminopenicillins), penicillin with metronidazole, or
clindamycin. Despite appropriate antibiotics, fevers may persist
for days given the endovascular nature of the infection and con-
current necrotic abscesses, as demonstrated by our case [7]. Time
from antibiotic administration to resolution of fever can last up-
wards of 8-12 days [2]. The slow response time is thought to result
from sequestration of the infection with resulting poor penetration
of antibiotics.

The duration of antibiotic treatment is poorly defined. Most reports
recommend a three- to six-week course. Initial treatment should
utilize intravenous antibiotics until the patient is afebrile and clin-
ically improved [6]. Another point of controversy is whether to
administer anticoagulants in treatment of Lemierre’s syndrome
due to the propensity for thrombus formation. Some reports have
supported use of anticoagulants in addition to systemic antibiotics,
but no clear guidelines exist [33]. A retrospective study has shown
that use of anticoagulants did not affect thrombus outcome in cas-
es of Lemierre’s syndrome, with thrombus resolution occurring in
all 24 cases regardless of anticoagulant use [34]. However, anti-
coagulants may be indicated for high-risk patients, such as those
with extensive internal jugular thrombosis, or those who have not
responded to antimicrobial therapy or unless propagation of the
clot towards the cavernous sinus is noted [7,17,33]. Occasionally,
thrombectomy and 1JV ligation is necessary in cases of ongoing
septic embolization, despite antimicrobial therapy. Surgical evac-
uation of necrotic abscesses is recommended to speed resolution
of the infection.

The mortality rate in the pre-antibiotic era was almost universal,
with most patients dying within 7-15 days of presentation [1]. The
mortality rate remains substantial (6-18%), but most cases have
a favorable outcome when appropriate therapy is administered
[6,7,35]. Prevention of invasive infection may be accomplished by
treating the initial pharyngitis before involvement of the internal
jugular vein. Epidemiologically, the number of invasive Fusobac-
terium spp. infections decreased after the introduction of antibiot-
ics in the 1940s and 1950s, but have recently risen, as fewer phy-
sicians now treat non-streptococcal pharyngitis cases with empiric
antibiotics in an attempt to diminish the spread antimicrobial re-
sistance [10,18]. The rate of occurrence remains overall low, with
estimates of 0.9-2.3 cases per million per year in Europe [8,36].
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This report serves to remind clinicians to consider a Fusobacte-
rium spp. infection among patients with classic presentations of
Lemierre’s syndrome as well as among infectious processes with
septic embolic phenomena. Although necrobacillosis has been re-
ferred to as the “forgotten disease,” it remains an important diag-
nosis for all clinicians to recognize and treat.

Conclusion

Lemierre disease is suppurative thrombophlebitis of internal jugu-
lar vein secondary to oropharyngeal infection and can be compli-
cated by septic emboli. Early diagnosis and prompt treatment with
long term antibiotics with beta-lactamase anaerobic activity results
in complete resolution of the condition.

The present case suggests that

1. The recommended oral antibiotic treatment for acute pharyn-
geal infections does not always prevent the progression of the
disease into the life-threatening Lemierre’ssyndrome;

2. An anaerobic infection and the Lemierre’s syndrome should
be suspected in patients affected by pharyngotonsillitis with a
severe and unusual course;

3. In these patients an empirical antibiotic therapy, active also
against anaerobic microorganism, has to be started early;
moreover, an imaging study of the neck, searching for jugu-
lar thrombophlebitis and parapharyngeal abscesses, should be
obtained as soon as possible.
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