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A B S T R A C T

In this case report, we present a young man with Lemierre’s syndrome, which is a potentially fatal condition
most commonly caused by the bacterium Fusobacterium necrophorum. When Lemierre’s syndrome is sus-
pected, it is important to consider X-ray, ultrasound, and CT scan, as they can bring tremendous diagnostic
value.

© 2023 The Author(s). Published by Elsevier Inc. This is an open access article under the CC BY license
(http://creativecommons.org/licenses/by/4.0/)
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1. Introduction

Lemierre’s syndrome (LS) is a rare condition most commonly
caused by the gram-negative, anaerobic rod-shaped bacterium Fuso-
bacterium necrophorum (FN) that can pose a serious threat with a fatal
outcome if not recognized and treated properly [1].

In this case report we present a young man with LS and highlight
the diagnostic value of imaging techniques.
2. Case

A 29-year-old, otherwise healthy male was admitted to our emer-
gency department due to fever, productive cough, throat pain, slight
dysphagia, and a sparse amount of brownish expectoration that had
developed over a few days. The patient did not exhibit a history of
poor orodental hygiene prior to admission and had not undergone
any recent dental procedures. The physical examination showed a
slightly erythematous palate with white circular areas and pro-
nounced redness of both tonsils, as well as submandibular lymphade-
nopathy. His temperature was 40.4°C and C-reactive protein (CRP)
was elevated to 319 mg/L. He had been treated with oral roxithromy-
cin for 1 day. This was replaced by intravenous (IV) cefuroxime due
to suspicion of tonsillitis since he previously had an anaphylactic
reaction to penicillin. After 24 hours he became afebrile and was feel-
ing subjectively better.

A few days after admission, blood cultures flagged positive for FN
in 1 of 3 cultivation flasks, which raised suspicion of LS. A computed
tomography scan (CT scan) showed multiple bilateral infiltrates in
both lungs compatible with septic emboli and the final diagnosis of
LS was made. Metronidazole was added as a complementary antibi-
otic.

The patient was discharged to outpatient parental antibiotic ther-
apy (OPAT) for a total of 3 weeks of IV ceftriaxone and oral metroni-
dazole. However, metronidazole had to be discontinued due to
severe nausea and elevated alanine aminotransferase (ALT), after
which the patient was successfully treated with ceftriaxone as mono-
therapy for the remainder of the treatment course.

A repeat CT-scan approximately 6 weeks after the start of treat-
ment showed significant regression in the affected pulmonary areas.
Figs. 1A−C show the initial CT scans performed as part of the diagnos-
tic process compared to the repeat CT scans after 6 weeks of treat-
ment in the coronal plane.
3. Discussion

Sinave et al. reviewed the literature on LS and analyzed a total of
38 cases and found that LS was associated with FN in 81% of the cases.
However, other pathogenic species have also been associated with LS
[2]. In the classical presentation of LS, the primary infection consists
of pharyngitis, whereafter a local invasion of the parapharyngeal
space and internal jugular vein (IJV) can occur, leading to septic
thrombophlebitis. The infection can progress by hematogenous
spread to other organs, most commonly to the lungs [3]. There is a



Fig. 1. Initial CT scans of the thorax after early antibiotic commencement compared to repeat CT scans after 6 weeks of treatment, demonstrating significant regression of infiltrates
(arrows) and development of small areas of cavitation. (A) Shows an infiltrate located in the upper lobe of the right lung (first segment). The infiltrate was significantly reduced in
size. (B) Shows an infiltrate located in the upper lobe of the left lung (fourth segment). The infiltrate was partially reduced in size with cavitary formation. (C) Shows an infiltrate
located in the lower lobe of the left lung (10th segment). The infiltrate was significantly reduced in size with cavitary formation.
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general consensus in the literature regarding the diagnostic criteria of
LS:

1. Case report or clinical findings consistent with pharyngeal illness,
such as tonsillitis.

2. Septic emboli (e.g., in the lungs).
3. Either thrombosis of the IJV or findings of FN in blood culture [4].

However, it is important to be aware of the existence of literature
that has presented other diagnostic criteria [5].

A systematic review conducted by Karkos et al. revealed that X-
ray was the first-line investigation in the majority (92%) of LS patients
in acute care. In 75% of the cases, some degree of pulmonary consoli-
dation was shown on the X-ray, whereas 10% of the X-rays were
reported as normal [4]. Furthermore, septic emboli, a key feature of
LS, can to some degree be detected in plain radiography in 23% to
47% of cases as cavitation [6].

A CT scan is optimal for clearly showing septic emboli and IJV
thrombosis, but ultrasound can also play an important role in the
diagnosis of LS. It is an inexpensive, simple, safe, and quick method
for detecting IJV thrombosis; however, it is a highly operator-depen-
dent examination [7].

In our case, the suspicion of LS did not arise until the pathogen
was identified in blood culture. The CT-scan revealed signs of septic
emboli in both lungs, and if this examination had been performed
before the results of the blood culture were available, it would more
likely have given rise to the suspicion earlier. Regardless, the final
diagnosis would have been made when the blood culture was avail-
able because only then were all 3 diagnostic criteria of the disease
met.

Although apical cavitary lesions, as shown in the CT-scan of our
patient, could have other causes, such as tuberculosis, nontuberculo-
sis mycobacteria (NTM), or fungal infections [8], we ascribe these
radiological findings to the infection caused by FN. First, these infec-
tions are most often associated with certain risk factors, such as
immunosuppression [8,9] and exposure in an endemic setting. Our
patient neither showed signs of immunosuppression nor had any his-
tory of likely previous exposure to these pathogens. Secondly, since
the patient quickly responded to the initiated treatment, we did not
find indication to investigate for other, less likely causes.



Table 1
Overview of published case reports with LS caused by FN.

Reference, year Age, gender Symptomatology Antibiotic treatment

Panchani et al., 2021 [10] 65, M Fever, rigors, chills, dysuria, urinary frequency, vomiting Piperacillin/tazobactam, metronidazole
Alves et al., 2019 [11] 12, F Fever, epistaxis, petechial lesions, odynophagia Amoxicillin/clavulanate, metronidazole
Whittle et al., 2018 [12] 16, M Fever, diarrhea, vomiting, abdominal pain Benzylpenicillin, metronidazole
Singh et al., 2018 [13] 32, M Fever, sore throat, abdominal pain, cough, dyspnea, hemoptysis Ampicillin-sulbactam
Vijay et al., 2018 [14] 21, M Fever, sore throat, cough, dyspnea, odynophagia, rigors, neck/ ear/chest pain Piperacillin/tazobactam, metronidazole
Hedenmark et al., 2018 [15] 16, F Fever, sore throat, breathing difficulties Benzylpenicillin, metronidazole, clindamycin
Quast et al., 2017 [16] 18, F Fever, headache, meningeal signs Meropenem, metronidazole
Mellor et al., 2017 [17] 64, M Fever, abdominal pain, diarrhea, emesis Ertapenem
He et al., 2015 [18] 17, M Fever, sore throat, generalized myalgia, vomiting Meropenem, metronidazole
Murata et al., 2013 [19] 37, F Fever, sore throat, rigors, cough, nausea Ampicillin
Iwasaki et al., 2012 [20] 44, M Fever, sore throat Doripenem

M. Bedan et al. / Diagnostic Microbiology and Infectious Disease 107 (2023) 116023 3
At the time blood samples were collected from our patient, he had
been treated with oral roxithromycin for 1 day, which could explain
why only 1 out of 3 cultivation flasks were positive for FN. Thus, it is
important for physicians to consider potentially on-going antibiotic
treatment prior to sampling of patients when results of samples are
negative. Only 1 positive cultivation flask could also be suggestive of
contamination; however, the symptoms, and radiological findings
were strongly indicative for LS. Table 1 contains an overview of pub-
lished case reports of LS caused by FN, including symptomatology
and choice of antibiotic treatment.

Another clinical challenge that could constitute a diagnostic problem
is if the blood samples show other possible variants or pathogenic spe-
cies instead of FN, such as staphylococcus aureus or streptococcus spe-
cies. These pathogens are not included in some of the diagnostic
criteria of the disease, which unfortunately could result in some
patients being overlooked. Thus, it is likely that the diagnostic criteria,
as they are established today, are not sensitive enough to include all
patients with LS and need to be revised in order to effectively encom-
pass all patients with LS. Finally, it is highly possible that due to the rar-
ity of the disease, the physician has never experienced similar cases,
and therefore cannot narrow down the diagnosis quickly enough.
4. Conclusion

LS is a rare disease, and often the suspicion of the disease arises
only when the blood cultures become available after several days. LS
should be particularly suspected in young, otherwise healthy patients
with a history of prolonged oropharyngeal infection and fever, espe-
cially if there are signs of metastatic infection, which most commonly
occurs in the lungs. We hope physicians take the importance of chest
X-ray, ultrasound, and finally CT scan into consideration, as they can
bring tremendous diagnostic value to initiating appropriate antibiotic
therapy as fast as possible.
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