
B-ENT, 2019, 15, 147-153

Introduction

Lemierre syndrome refers to an infectious 
thrombophlebitis of the internal jugular vein caused 
by anaerobic organisms, which is Fusobacterium 
necrophorum in most cases. F. necrophorum is 
part of the normal oral, female genital tract, and 
gastrointestinal flora. Classic Lemierre syndrome 
is therefore mostly seen following a recent 
oropharyngeal infection.1 Other head and neck 
infections associated with F. necrophorum and 
similar thrombotic complications include sinusitis, 
parotitis, dental infections, mastoiditis, and middle 
as well as external ear infections.2 Its pathogenicity 
may result from an impaired host defense caused 
by a preceding infection with other pathogens 
that alters the mucosal barrier.3 Haemagglutinin is 
probably one of the components on the cell surface 
of F. necrophorum, underlying its thrombogenic 
propensity.4 The resulting thrombophlebitis is a 
serious, potentially fatal complication because it 
can lead to sepsis and metastatic septic emboli.5 
  It is important to be aware that although it is often 
referred to as the forgotten disease, the incidence of 

Lemierre syndrome is rising. Secondly, the location 
of the primary focus is age dependent. Typical 
pharyngitis and tonsillitis usually occurs in young 
adults, odontogenic and sinus infections are seen 
in adults, and otitis media usually affects young 
children.6 In the latter most vulnerable population, 
the diagnosis should be made promptly to avoid 
serious complications, but it is often delayed due 
to the lack of an overt mastoiditis and the initial 
characteristics of an uncomplicated acute otitis 
media. 
  This is illustrated by the history of two young 
children treated at our institution between March 
2015 and June 2016. 

Case reports

Case 1

A 2-year-old girl was admitted to the emergency 
department due to progressive fever, dehydration, 
stiffness of the neck, and otorrhea on her left side 
for one day. Two weeks before presentation, she had 
a common cold, with bilateral acute otitis media. 
No antibiotics were given at that time. 
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the internal carotid artery on the left side. She was 
then referred to our department and underwent an 
urgent mastoidectomy, with bilateral placement of 
ventilation tubes. 
  Remarkably, during the mastoidectomy, we found 
no pus collection but only granulation tissue with 
moderate osteitis. Additionally, corticosteroids for 
3 days and low-molecular weight heparin (LMWH; 
Clexane) were started. Blood cultures at the time of 
admission and peroperative samples were negative 
for bacterial growth. Screening for metastatic septic 
emboli with an X-ray of the lungs and abdomen, 
a cardiac ultrasound, and a Technetium bone scan 
were all negative. 
  Two days after surgery, the child’s fever raised 
again and her antibiotics, in consultation with 
the microbiologist, were switched to ceftriaxone 
(Rocephin), metronidazole (Flagyl), and vanco-
mycin.

  On physical examination, she showed moderate 
distress, profound irritability, and enlarged and 
tender upper cervical lymph nodes. There was a 
diminished range of motion on turning her neck 
to the left, secondary to pain. The pediatrician 
found pus draining out of her left ear. There was 
no displacement of the auricle antero-inferiorly and 
no redness or painful mastoid. Infection parameters 
were high; C-reactive protein (CRP) was 209 mg/l 
and the white blood cell (WBC) count was 8.8 × 
10ͤ9/l with a microcytic anemia. She was hospitalized 
at the pediatric department and given intravenous 
antibiotics (amoxicillin plus amoxicillin clavulanic 
acid). After two days, she developed a mild 
abducens paresis on the left side. A computed 
tomography (CT) scan of the temporal bone (Figure 
1) showed a partially opacified mastoid without 
signs of bone destruction, bilaterally enlarged 
lymph nodes, and thrombosis of the internal 
jugular vein, sigmoid sinus, cavernous sinus, and 

Figure 1
Case one before treatment: Low-dose CT scan of the neck and 

skull base after intravenous contrast administration.
1.a: Right: normal flow in the internal carotid artery. Left: 
thrombosis of the internal carotid artery (small white arrow) 
and cavernous sinus (large white arrow). 1.b: Right: normal 
flow in the sigmoid sinus. Left: thrombosis of the sigmoid sinus 
(white arrow). 1.c: Right: normal flow in the jugular vein. Left: 
thrombosis of the jugular vein (white arrow)
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prior to her presentation, the patient had already 
completed a course of antibiotics for otitis media 
in Australia.
  On the day of her referral to our hospital, she 
was unwilling to drink, had a fever, and had pain 
in the neck region that increased with motion to 
the left. A clinical examination revealed purulent 
drainage from the left ear, tenderness, and redness, 
but no remarkable swelling in the mastoid 
region and torticollis to the right. A neurological 
examination including eye movements was normal. 
The laboratory evaluation was remarkable for 
leukocytosis, with a WBC of 17.7 × 109/l and CRP 
of 232.1 mg/l. The CT scan (Figure 3) revealed an 
opacified mastoid without signs of bone destruction, 
with thrombosis of the internal jugular vein and 
sigmoid sinus on the left side.
  After referral to our department, bilateral 
ventilation tubes were placed immediately. At that 
time, we did not perform a mastoidectomy based on 
the minor peroperative findings in the first case and 
her prompt improvement after switching antibiotics. 
After consultation with the microbiologist, triple 
antibiotic therapy was immediately started, in 
combination with LMHW (Clexane).
  However, since there was no clinical improvement 
after 48 hours, an urgent cortical mastoidectomy 

  Subsequently, her infection parameters quickly 
improved as did the abducens paresis. A control 
ultrasound of the neck after one week showed a 
regression of the thrombus in the jugular vein. 
After three weeks of intravenous antibiotic therapy, 
she was discharged from the hospital with oral 
antibiotics (amoxicillin plus amoxicillin clavulanic 
acid) and LMWH for another 3 weeks. Magnetic 
resonance imaging (MRI) of the temporal bone 
after four month (Figure 2) showed blood flow 
through the internal jugular vein, sigmoid sinus, 
and the cavernous sinus, but revealed a residual 
thrombus in the internal carotid artery. 
Unfortunately, she was lost to follow-up due to a 
problematic home situation with a drug-addicted 
mother. 

Case 2

A 6-year-old girl was referred to the emergency 
department of another institution for persisting left-
sided otalgia after an intercontinental flight from 
Australia to Belgium. Assuming it was otitis media, 
oral antibiotics (amoxicillin) were prescribed by the 
generalist, followed two days later by a myringotomy 
and intravenous antibiotics (amoxicillin plus 
piperacillin/tazobactam [Tazocin]). Three weeks 

a   b

Figure 2
Case 1 four months after treatment: 3D TFE T1+ Gd coronal MR temporal bone and skull base.

2.a: Right: normal flow in the internal carotid artery. Left: no clear signal void, indicating thrombotic flow obstruction in the internal 
carotid artery (small white arrow) and return of flow seen as re-appareance of the enhancement in the still widened cavernous sinus 
(large white arrow). 2.b: Right: normal flow in the sigmoid sinus. Left: reduced flow/enhancement in the sigmoid sinus (white arrow).
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of the peripheral blood and secretions did not yield 
growth.

on the left side had to be performed. Again, only 
moderate signs of osteitis and granulation without 
purulent secretions were noted. Bacterial cultures 

 a  b

Figure 3
Case 2 before treatment 

Computed tomography of the neck and skull base after intravenous contrast administration
(taken at another institution). 

3.a: Right: normal flow in the sigmoid sinus. Left: delta-sign indicating thrombophlebitis of the sigmoid sinus (white arrow). 
3.b: Right: normal flow in jugular vein and bulb. Left: thrombus in the jugular vein (small white arrow) and bulb (large white arrow).

Figure 4
Case 2 after five weeks of treatment: 3D TFE T1+ Gd coronal MR temporal bone

4.a: Right: normal flow in the jugular bulb. Left: persistent thrombus or flow turbulence inside the jugular bulb (white arrow). 
4.b: Right: normal flow in the sigmoid sinus. Left: flow inside the sigmoid sinus, with residual inflammation and an irregular blood 
vessel wall (white arrow).

 a b
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caused by the thrombus in the internal jugular 
vein.7,9,10,11,12 Indeed, both of our patients showed 
only discreet retro-auricular erythema, but both had 
pathognomonic neck complaints.
  Inflammatory markers are elevated and, 
according to a study of Havatzelet et al., they are 
significantly higher in patients with mastoiditis 
due to F. necrophorum than in those without it.13 
In the workup, radiology is extremely important 
and should not be delayed in suspected cases. CT 
and MRI of the temporal bone are the first choices 
to reveal mastoiditis, thrombophlebitis, and other 
complications. Doppler ultrasound could be con-
sidered in the follow-up of the thrombus in the 
internal jugular vein in order to minimize radiation 
exposure in young children. The most frequent 
extracranial site of thrombophlebitis is the internal 
jugular vein; other sites include the facial, external 
jugular, and brachiocephalic veins. Intracranially, 
the sigmoid sinus is mostly affected and as well 
as the transverse, sagittal, and cavernous sinuses.14 

Distant septic metastasis can be diagnosed with 
whole body scintigraphy, but this is not routinely 
done.
  In the literature, Lemierre’s syndrome is treated 
with a third-generation cephalosporin (ceftriaxone) 
or penicillin in combination with an antibiotic 
with anti-anaerobic activity such as metronidazole 
or clindamycin. In case of improvement of the 
inflammatory markers and regression of the thrombus, 
there can be a switch to oral therapy. The parenteral 
treatment took an average of 2 weeks before being 
switched to oral therapy for a total of 6 weeks.7,11,13  
Besides ceftriaxone and metronidazole, the micro-
biologist at our institution recommended triple 
antibiotic therapy with the additional administration 
of vancomycin, based on literature data of a similar 
clinical picture caused by methicillin-resistant 
Staphylococcus aureus.15 
  Given the rarity of Lemierre syndrome, there is 
a lack of randomized controlled trials to investigate 
the use of anticoagulation, especially in children. 
In a study by Rebelo et al,14 all ten children 
received anticoagulation therapy without any 
hemorrhagic complications, whereas progression 
of the thrombus due to non-compliance was 
reported. Also, Goldenberg et al11 advocated the 
use of antithrombotic therapies since 44% of his 
patients had persistent jugular vein thrombosis at 
the 3 to 6 months follow-up, including one patient 
who received no anticoagulation and those with 

  Postoperatively, there was a good clinical and 
biochemical evolution, with normal hearing.
A control MRI of the temporal bone (Figure 4) after 
5 weeks showed an almost complete resolution of 
the thrombosis, with only a little thrombus left in 
the jugular bulb. There were still minimal signs of 
infection in the mastoid. The last outpatient visit, 
before returning to Australia, took place 2 months 
after presentation when we advised continuing the 
LMWH for a total of 3 months and a check-up in 
Australia upon return. 

Discussion

We present two cases of the otogenic variant of 
Lemierre syndrome, a condition that is known 
by most clinicians as a complication of an 
oropharyngeal infection with F. necrophorum 
in young adults. However, in young children it 
is more common as a complication of an acute 
otitis media.7 A possible explanation could be 
that younger children are more vulnerable to 
middle ear infections and subsequent mastoiditis, 
whereas adolescents more frequently experience 
tonsillitis and peritonsillar abscesses.8 In the largest 
retrospective study by Le Monnier et al consisting 
of 25 pediatric patients with F. necrophorum middle 
ear infections diagnosed between 1995 and 2006, 
the median age was 2.1 years. This group recognized 
3 clinical entities of otogenic F. necrophorum 
infections; uncomplicated acute otitis media (44%), 
acute mastoiditis (40%), and a minority with the 
otogenic variant of Lemierre syndrome (16%).9 
More alarming, Lemierre syndrome following 
middle ear infection with F. necrophorum occurred 
in up to 58% in another study of 12 pediatric cases.10 
Importantly, the syndrome develops in healthy, 
non-immunocompromised children, without a 
relevant medical history and even with no history 
of recurrent otitis media.
  Clinical characteristics with high suspicion for 
Lemierre syndrome include high fever, a toxic 
appearance, profound irritability, and increasing 
otalgia or otorrhea. Most children at this time 
are already being treated with antibiotics. There 
can be swelling, erythema, and tenderness in the 
retroauricular area or displacement of the auricle 
antero-inferiorly, yet a classical presentation of an 
acute mastoiditis is certainly not the rule. Typically, 
there is a tender mass in the jugulodigastric region 
and pain increasing with motion (torticollis) 
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An alternative, which was not performed in our 
patients, is polymerase chain reaction (PCR). PCR 
seems to be a simple, quick, and very sensitive 
technique, but its cost prevents widespread use of 
the assay as a diagnostic tool.18 As a comparison, 
Stergiopoulou et al reported two children where 
the bacterial identification was determined by PCR, 
while the cultures remained negative.10 In a recent 
communication at the Belgian ENT Society, due to 
the risk of inappropriate sampling and inadequate 
identification of anaerobic bacteria, the inclusion 
of anaerobic antibiotic coverage in the treatment 
protocol of complicated pediatric ENT infections 
was also advocated.

Conclusion

In young children with a severe, progressive 
ear infection, particularly in the presence of 
torticollis, clinicians must be on alert for Lemierre 
syndrome. It should be a clinical diagnosis based 
on the presence of an otitis complicated by venous 
thrombophlebitis on imaging, even in the absence 
of an overt mastoiditis. Therapy cannot be delayed 
for identification of the pathogen, and immediate 
management should be started with intravenous 
antibiotics that include coverage for anaerobic 
bacteria such as metronidazole or clindamycin. 
Furthermore, the anaerobic condition should 
be countered both by ventilation tubes and a 
mastoidectomy. 
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