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A
17-year-old girl present-
ed to the emergency de-
partment with bilateral 
ear pain, worsening dys-
phagia, and throat pain 

of about 7 days’ duration. She also 
had fever.

Physical examination revealed 
a temperature of 39.5ºC (103.1ºF), 
blood pressure of 95/49 mm Hg, 
heart rate of 104 beats per minute, 
respiration rate of 20 breaths per 
minute, and oxygen saturation of 
97% on room air. She had a muffled, 
high-pitched voice. Head and neck 
examination revealed pain and de-
creased range of motion of the neck 
with 3+ enlarged right tonsil and 
normal left tonsil without uvular de-
viation. The remaining examination 
findings were normal.

Initial laboratory results 
showed an elevated white blood 
cell count of 22,700/µL; a hemoglo-
bin level of 11.7 g/dL, hematocrit 
of 32.6%; and platelet count of 
66,000/µL. Electrolyte and initial 
liver enzyme levels were normal. 
The patient received 1 g IV ceftri-
axone and was transferred to our 
center for further management.

Prerenal azotemia was noted 
(with blood urea nitrogen, 59 mg/dL; 
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Figure – A CT scan of the neck with contrast showed a right parapharyngeal abscess 
(A, arrow) and thrombosis of the right external jugular vein (B, arrow).
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creatinine, 1.1 mg/dL). The C-reac-
tive protein level was 266.9 mg/L; 
albumin was 2.1 g/dL. Coagulation 
studies were abnormal: D dimer, 
1.42 mg/L (normal, less than 0.59 
mg/L); fibrinogen, 473 mg/dL (nor-
mal, 158 to 474 mg/dL); activated 
partial thromboplastin time (APTT), 
50.4 s (normal, 23.2 to 34.1 s); and 
prothrombin time (PT), 14.8 s (nor-
mal, 9.6 to 11.8 s).

The 1 g IV ceftriaxone was con-
tinued every 12 hours and 600 mg 
IV clindamycin every 6 hours. 
Lateral neck radiographs showed 
asymmetric soft tissue swelling 
more prominent on the right. Carot-
id Doppler ultrasound examination 
of the neck revealed normal analy-
sis of the bilateral internal jugular 
veins (IJVs) and bulky bilateral sub-

mandibular glands. A CT scan of 
the neck with contrast revealed a 
right parapharyngeal abscess and 
thrombosis of the right external 
jugular vein (EJV) (Figure).

After drainage of the right para-
pharyngeal abscess, respiratory 
distress with hypoxia developed. A 
CT scan of the thorax revealed sep-
tic emboli to the lungs. Serial chest 
radiographs showed bilateral opaci-
ties and pleural effusions more 
prominent on the left side and left 
lower lobe pneumonia. Ultrasound-
guided thoracocentesis was per-
formed and 660 mL of nonclotting, 
serosanguinous fluid was drained. 
The patient required transfusion 
with 2 units of platelets and 1 unit of 
packed red blood cells during the 
course.

Parapharyngeal abscess anaer-
obic culture grew clindamycin-resis-
tant Prevotella species. Aerobic 
cultures of the abscess grew coagu-
lase-negative Staphylococci and
viridans group Streptococci. All 
blood, respiratory, and pleural fluid 
culture results were negative.

The CT evidence of EJV throm-
bosis prompted consultation with a 
hematologist, who recommended 
anticoagulation with intravenous 
heparin for 4 days followed by tran-
sition to subcutaneous injection of 
low molecular weight heparin 
(LMWH), 60 mg twice daily.

A comprehensive thrombophil-
ia workup revealed a normal lipid 
profile but abnormal clotting profile: 
antithrombin III activity, 146% 
(normal, 78% to 130%); factor II (pro-

Table – Lemierre syndrome with external jugular vein thrombosis: 6 cases

WBC, white blood cells; Hgb, hemoglobin; CRP, C-reactive protein; IJV, internal jugular vein; EJV, external jugular vein; ICA, internal carotid artery; 
US, ultrasound; IV, intravenous; TM, tympanomyringotomy; LMWH, low molecular weight heparin; BUN, blood urea nitrogen; 
EBV VCA, Epstein-Barr virus viral capsid antigen; ESR, erythrocyte sedimentation rate; sp, species; CONS, coagulase-negative Staphylococci.
a All units given as reported in individual cases.

Case 1: 16-year-old male (Ridgway et al1)

Presenting features
Fever, sore throat, right neck pain, right facial swelling, 
right eye ptosis

Laboratory resultsa

WBC, 22.3; Hgb, 14; platelets, 10; CRP, > 20

Blood culture: Fusobacterium necrophorum

Imaging
Head and neck CT: right peritonsillar and 
parapharyngeal abscess, right mastoiditis, right IJV 
and EJV thrombosis

Head MRI: narrowing of right cavernous ICA

Chest CT: septic emboli to lungs

US after neck CT: No EJV thrombosis

Neck CT angiogram: thrombosis limited to right IJV 
and EJV

IV ceftriaxone and penicillin G, 5 wk

Main therapy
Surgery: right tonsillectomy, drainage of parapharyngeal 
abscess and TM tube, ligation of right EJV

LMWH, duration not reported

Case 2: 16-year-old male (Ramirez et al7)

Presenting features
Vomiting, diarrhea; pharyngitis; weight loss; fever; 
shoulder, elbow, and knee pain

Laboratory resultsa

WBC, 11.4 � 103/µL; platelets, 55 � 103/µL; 
albumin, 2.5 g/dL; BUN, 39 mg/dL; 
creatinine 1.3 mg/dL

Blood culture: F necrophorum

Monospot: positive EBV VCA IgM and IgG positive

Imaging
Neck CT: EJV thrombophlebitis, septic pulmonary emboli, 
multifocal osteomyelitis (elbow, shoulders, knees)

No report of US findings

Main therapy
IV clindamycin, 8 wk
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thrombin) activity, 166% (normal, 
75% to 133%); factor VIII activity, 
350% (normal, 63% to 136%); protein 
C activity, 146% (normal, 73% to 
144%); protein S activity, 105% (nor-
mal, 70% to 128%); and von Wille-
brand antigen, 166% (normal, 43% to 
138%). Hexagonal phase lupus anti-
coagulant and PTT-LA (partial 
thromboplastin time-lupus anticoag-
ulant) were positive, but antinuclear 
antibody was not detected. Cardio-
lipin antibodies IgG and IgM were 
both positive. Genetic testing re-
vealed that the patient was not a 
carrier of factor V Leiden or pro-
thrombin 20210G>A.

Because of increasing hepatic 
enzyme levels, the patient’s antibi-

otic therapy was switched to ampi-
cillin/sulbactam. She was hospital-
ized for 19 days and discharged 
home to continue treatment 
through a peripherally inserted 
central catheter for 6 weeks. She 
received anticoagulation with 
LMWH for 3 months.

At 3-month follow-up, circulat-
ing anticoagulant and lupus antico-
agulant were no longer detectable; 
factor VIII activity was persistently 
elevated at 230% (from 350%) but 
normalized after 9 months. Chest 
radiograph findings at treatment 
completion were normal, and a sec-
ond CT scan of the neck with con-
trast showed resolution of the right 
parapharyngeal abscess and patent 

bilateral IJVs. The right EJV ap-
peared smaller in caliber but patent.

LEMIERRE SYNDROME: 
AN OVERVIEW

Lemierre syndrome, also known 
as postanginal septicemia or necro-
bacillosis, classically consists of oro-
pharyngeal infection with bacteremia 
and suppurative thrombophlebitis of 
the cervical veins complicated by met-
astatic septic emboli.1 Andre Lemierre 
first characterized the disease in 1936 
in a series of 20 cases.1,2 The mortality 
rate at that time was 90%.

The usual etiologic agent, Fuso-
bacterium necrophorum, is a normal 
inhabitant of the oral cavity, female 
genital tract, and GI tract.3 Other 

Table – Lemierre syndrome with external jugular vein thrombosis: 6 cases (continued)

WBC, white blood cells; Hgb, hemoglobin; CRP, C-reactive protein; IJV, internal jugular vein; EJV, external jugular vein; ICA, internal carotid artery; 
US, ultrasound; IV, intravenous; TM, tympanomyringotomy; LMWH, low molecular weight heparin; BUN, blood urea nitrogen; 
EBV VCA, Epstein-Barr virus viral capsid antigen; ESR, erythrocyte sedimentation rate; sp, species; CONS, coagulase-negative Staphylococci.
a All units given as reported in individual cases.

Case 3: 18-year-old female (Morris et al8)

Presenting features
Sore throat; malaise; left neck pain; generalized 
erythematous rash; febrile; left submandibular and 
cervical lymphadenopathy

Laboratory resultsa

WBC, 19.09 � 109/L; BUN, 9.3 mmol/L; 
ESR, 67 mm/h

Monospot: negative

Blood cultures: negative

Imaging
Neck, thorax CT: thrombosis of EJV and pulmonary 
septic emboli

No report of US findings

Main therapy
IV clindamycin and ciprofloxacin, 4 wk

LMWH, duration not reported

Case 4: 15-year-old female (Waterman et al9)

Presenting features
Cough; right neck pain, swelling; 
right lower back pain; fever; weight loss; 
mass along right angle of mandible

Laboratory resultsa

WBC, 14.8 � 109/L; Hgb, 11.1 g/dL; 
platelets, 480 � 109/L; ESR, 108 mm/h

Blood and throat cultures: negative

EBV past infection

Imaging
Chest x-ray: cavity in right upper lobe

Doppler US: diffuse thrombosis of right jugular vein

Neck CT: thrombosis of right IJV, EJV, and common 
jugular vein

Thorax CT: 3 cavitary lesions and 2 nodular opacities 
in right upper lobe

Main therapy
IV clindamycin and ceftriaxone (duration not reported)

LMWH, duration not reported
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organisms, including Bacteroides 
species, Peptostreptococcus species, 
group B and C streptococci, Strepto-
coccus oralis, Staphylococcus epider-
midis, Enterococcus species, Proteus 
mirabilis, Eikenella corrodens, Lacto-
bacillus species, and Candida spe-
cies, have been reported to cause 
a Lemierre-like syndrome, and the 
infection may be polymicrobial.3-5

Most cases occur in young 
adults aged 16 to 25 years.4 Classic 
Lemierre syndrome has 4 findings:
•A primary oropharyngeal infection.
•Bacterial sepsis with at least one 
positive blood culture.
•Clinical or radiologic demonstra-
tion of thrombosis of a vein in the 
head or neck.

•Infection in at least one distant site.1,4

When pretreatment with antibi-
otics is given before a blood culture 
is obtained, as in this case, the 
blood culture may be negative. Seri-
ous thrombotic complications are 
associated with this syndrome and 
may involve nearly all body sys-
tems, but commonly the IJV.6 EJV 
thrombosis is a rare complication of 
Lemierre syndrome.1,7-10

THROMBOSIS IN 
LEMIERRE SYNDROME

Thrombosis in Lemierre syn-
drome and Lemierre-like syndromes 
is likely to be a multifactorial process 
that may result in chronic complica
tions.6 An underlying prothrombotic 

tendency may be caused by genetic 
mutations (ie, factor V Leiden muta-
tion) or by increased lipoprotein or 
factor VIII activity and antiphospho-
lipid antibody production.1,11 This is 
consistent with the results in this 
case, including elevated factor VIII 
activity and detectable anticardiolipin 
and lupus anticoagulant antibodies. 
The D dimer level was only slightly 
elevated. This is in contrast to other 
thrombotic disorders in which values 
much greater than 1.0 mg/L repre-
sent elevated thrombolysis

Our patient had elevated PT 
and APTT commonly found in 
the early post-thrombotic setting. 
Increased PT, APTT, and coagula-
tion factor activity may be the re-

Table – Lemierre syndrome with external jugular vein thrombosis: 6 cases (continued)

WBC, white blood cells; Hgb, hemoglobin; CRP, C-reactive protein; IJV, internal jugular vein; EJV, external jugular vein; ICA, internal carotid artery; 
US, ultrasound; IV, intravenous; TM, tympanomyringotomy; LMWH, low molecular weight heparin; BUN, blood urea nitrogen; 
EBV VCA, Epstein-Barr virus viral capsid antigen; ESR, erythrocyte sedimentation rate; sp, species; CONS, coagulase-negative Staphylococci.
a All units given as reported in individual cases.

Case 5: 16-year-old male (Westhout et al9)

Presenting features
Fever; sore throat; neck, abdominal pain; anorexia; 
decreased urine output; right facial swelling; trismus; 
right tonsillar enlargement, tenderness over anterior 
side of neck

Laboratory resultsa

WBC, 22,300/µL; platelets, 10,000/µL; 
ESR, 22 mm/h; CRP > 20 mg/dL; 
increased liver enzymes
Abscess culture: Prevotella sp, Porphyromonas sp, 
CONS, diptheroids, alpha-hemolytic Streptococcus sp
Blood culture: F necrophorum

Imaging
Chest x-ray: bibasilar atelectasis
No report of US findings
Neck CT: right peritonsillar abscess, IJV thrombosis, 
right facial cellulitis, otomastoiditis, sphenoid sinusitis
Intraoperative: EJV thrombosis
Chest CT: septic pulmonary emboli
Follow-up MRI: right tentorium subdural fluid collection, 
narrowing of right ICA

Main therapy
Intravenous ceftriaxone and penicillin G, 5 wk
Surgical: right peritonsillar abscess drainage, 
tonsillectomy and myringotomy

Case 6: 17-year-old female (Mutyala et al, present case)

Presenting features
Fever; right ear pain; throat pain; dysphagia; muffled, 
high-pitched voice; enlarged tonsils

Laboratory resultsa

WBC, 22,700/µL; Hgb, 11.7 g/dL; 
platelets, 66,000/µL; CRP, 266.9 mg/L
Monospot: negative
Abscess culture: Prevotella sp, CONS, 
viridans group Streptococci

Imaging
Neck US: bulky submandibular glands
Neck CT: right peritonsillar abscess and thrombosis 
of right EJV
Thorax CT: septic emboli to lungs
Serial chest x-rays: bilateral opacities and pleural 
effusions more prominent on the left and left lower lobe 
pneumonia

Main therapy
Empiric IV ceftriaxone and clindamycin, 
IV ampicillin/sulbactam, 6 wk
LMWH, 3 mo
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sult of circulating anticoagulants. 
The presence of these anticoagu-
lants is almost universal in previ-
ous reports of thrombosis in 
Lemierre syndrome.6 Circulating 
anticoagulants may behave more 
like prothrombotic anticoagulants 
than like transient anticoagulants 
(seen in other childhood infec-
tions) and thus increase the risk 
of thrombosis.6 

In addition to inherent host fac-
tors, another proposed mechanism of 
thrombosis in patients with Lemierre 
syndrome is vascular inflammation 
associated with infection adjacent to 
the jugular veins. Fusobacterium is 
known to induce endothelial damage 
and cause platelet aggregation factor 
effects,5,7 which may increase throm-
bosis risk.

Thrombosis of the jugular veins 
may be secondary thrombophlebitis 
of the tonsillar veins from underly-
ing pharyngeal infection, causing 
thrombus propagation to the IJV—
and potentially to the EJV—or cause 
perivenous inflammation.1,4 EJV 
thrombosis may represent an exten-
sion or progression of the inciting 
infectious process with associated 
venous stasis and thrombophlebitis 
occurring in anatomical close prox-
imity to the more commonly in-
volved IJV via connecting venous 
vasculature.

The findings of 6 pediatric cases 
of EJV thrombosis in Lemierre 
syndrome, including our case, are 
listed in the Table.1,7-10 All 6 cases 

had similar presenting features, 
with most having fever, sore throat 
or pharyngitis, and neck pain. 
Three of the 6 cases, including our 
case, had isolated EJV thrombosis; 
the other 3 cases reported concomi-
tant IJV thrombosis. One EJV 
thrombosis was noted intraopera-
tively with tonsillectomy and peri-
tonsillar abscess drainage.10 EJV 
thrombosis was missed on Doppler 
ultrasound examination in 2 cases, 
including ours.

All 6 cases had evidence of 
septic pulmonary emboli on chest 
imaging. Four of the 6 patients, in-
cluding our patient, received antico-
agulation therapy, namely with 
LMWH, with varying degrees of re-
turn of patency.1,8,9 All 6 patients 
were treated with prolonged intrave-
nous antibiotics and had apparent 
recovery at therapy completion.

MANAGEMENT OF 
LEMIERRE SYNDROME

Treatment of Lemierre syn-
drome consists of antimicrobial 
therapy with surgical drainage of 
neck abscesses when present.1,7 
Because ß-lactamase production 
has been documented in cases of 
Lemierre syndrome caused by 
Fusobacterium species, antimicrobi-
al therapy often includes intrave-
nous ß-lactamase–resistant antibiot-
ics, such as ticarcillin/clavulanate, 
ampicillin/sulbactam, metronida-
zole, and clindamycin.1,3,4,7 How-
ever, no treatment guideline exists. 

Prolonged antimicrobial therapy 
for 3 to 6 weeks may be necessary 
to eradicate infection due to its 
endovascular nature.4

Anticoagulation in Lemierre 
syndrome is controversial.4,6 Anti-
coagulation may help rapidly dis-
solve septic emboli and thrombi 
and may potentially limit the dura-
tion of bacteremia and propagation 
of further embolic events leading 
to less chronic vascular occlu-
sion.6,7 However, consideration 
must be given to the risk of bleed-
ing in the setting of thrombocyto-
penia (such as in our patient), and 
particularly after septic brain em-
boli. Although it took 9 months for 
factor VIII activity to normalize in 
our patient, the right EJV thrombus 
resolved after only 3 months of 
anticoagulation therapy. ■
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TAKE-HOME POINTS
❑  External jugular vein (EJV) thrombosis may be missed on 

ultrasound examination.

❑  Lemierre syndrome with EJV thrombosis is not necessarily 
associated with worse outcomes than Lemierre syndrome 
without EJV thrombosis, in patients who receive prolonged 
intravenous antimicrobial therapy.

❑  The decision to anticoagulate is controversial and must be 
individualized with careful assessment of risk versus benefit.




