
Case Reports in
Gastroenterology

Case Rep Gastroenterol 2024;18:144–152
DOI: 10.1159/000536619
Received: March 3, 2023
Accepted: January 29, 2024
Published online: March 18, 2024

© 2024 The Author(s).
Published by S. Karger AG, Basel
www.karger.com/crg

This article is licensed under the Creative Commons Attribution-NonCommercial 4.0 International License
(CC BY-NC) (http://www.karger.com/Services/OpenAccessLicense). Usage and distribution for commercial
purposes requires written permission.

Single Case

Gastrointestinal Variant of Lemierre
Syndrome due to Fusobacterium
nucleatum: A Case Report
Reshad Salama Abhiroop Vermaa Michael Noeskeb Lynna Alnimera

Eric M. Sieloffc Marc S. Piperc

aDepartment of Internal Medicine, Ascension Providence Hospital, Michigan State University
College of Human Medicine, Southfield, MI, USA; bDivision of Radiology, Metrohealth Medical
Center, Case Western Reserve University, Cleveland, OH, USA; cDivision of Gastroenterology,
Department of Internal Medicine, Ascension Providence Hospital, Michigan State University
College of Human Medicine, Southfield, MI, USA

Keywords
Liver · Abscess · Liver abscess · Pyogenic liver abcess · Fusobacterium

Abstract
Introduction: Pyogenic liver abscess is a noteworthy health concern in North America, char-
acterized by a mortality rate ranging from 2 to 12%. This condition is often polymicrobial, with
Streptococcus species and Escherichia coli as the predominant causal pathogens in Western
countries. Fusobacterium species, typically commensals of gastrointestinal, genital, and oral
flora, have been implicated in the rare formation of tonsillar abscesses and Lemierre syndrome,
including its gastrointestinal variant known as pylephlebitis. Case Presentation:We present the
case of an immunocompetent male with a 2-week history of abdominal distention and pain.
Abdominal magnetic resonance imaging revealed multiseptated cystic hepatic masses and
portal vein thrombosis. A subsequent liver biopsy confirmed Fusobacterium nucleatum etiology.
The patient was initiated on intravenous cefepime and oral metronidazole antibiotics.
Unfortunately, the patient succumbed to cardiac arrest before a final diagnosis could be
established. Conclusion: Fusobacterium species-associated liver abscess, coupled with the
rare gastrointestinal variant of Lemierre syndrome (pylephlebitis), poses a significant
mortality risk. This case underscores the rarity and clinical challenges associated with these
conditions. Increased awareness among clinicians is crucial for early diagnosis and prompt
intervention, potentially improving outcomes in such cases.
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Introduction

The etiology of pyogenic liver abscess (PLA) exhibits geographical variation, with Es-
cherichia coli being the predominant organism in North America, Staphylococcus and
Streptococcus species in Europe, and Klebsiella spp. in Asia [1]. PLA represents 13% of all
intra-abdominal abscesses, with a propensity to occur in the right liver lobe due to its larger
size and rich blood supply as compared to other liver segments [2–4]. The pathogenesis of
PLA is postulated to stem from the introduction of bacteria to the liver during intra-abdominal
infection, namely, those involving the biliary tract [3–5]. A less common source of infection
involves spread through the portal vein or hematogenous seeding from other sources [3, 5–7].
PLA is a significant health concern and has an estimated incidence of approximately 2.3 and
3.6 per 100,000 population in the USA and carries a mortality risk between 2 and 12% [7, 8].

Fusobacterium is a facultative anaerobic Gram-negative bacilli and is considered a
member of the normal microbial flora of the gastrointestinal (GI), genital, and oral mucosa.
The two main species of the group are Fusobacterium nucleatum and Fucobacterium nec-
rophorum [7, 9]. Fusobacterium species are an extremely rare cause of PLA and are rarely
isolated in the clinical setting. There are only 15 reported cases of PLA caused by F. nucleatum
in immunocompetent individuals and merely 22 cases of Fusobacterium-related pylephlebitis
reported in literature [4, 10]. The majority of intra-abdominal and pelvic Fusobacterium
infections are caused by F. nucleatum, affecting mostly immunodeficient hosts and older
individuals with chronic medical conditions and/or malignancies [8, 11, 12]. Lemierre
syndrome (LS) is a dreaded complication of Fusobacterium species-associated tonsillar ab-
scess with subsequent progression to internal jugular vein septic thrombosis. The most
common causal pathogen linked to LS is F. necrophorum [7, 10]. Interestingly, Fusobacterium
spp. can cause a unique GI variant of LS presenting with an intra-abdominal infection and
associated septic thrombophlebitis of the portal venous system known as pylephlebitis [7, 10,
12, 13]. We present the case of a 50-year-old immunocompetent male who was found to have
PLA and septic pylephlebitis secondary to F. nucleatum. To the best of our knowledge, this is
the second reported case of cryptogenic F. nucleatum-associated liver abscess and septic
thrombophlebitis in an immunocompetent patient with no concomitant oropharyngeal
disease or GI infection.

Case Presentation

A 51-year-old Gulf War veteranwith a medical history of diabetes mellitus type II, alcohol
use disorder, and chronic pancreatitis presented to the emergency department with a 2-week
history of abdominal pain, abdominal distension, nausea, and intermittent chills. Pain was
described as a constant pressure, rated 10 out of 10 in intensity and reported to feel as if his
abdomen is “about to burst.”At times, changing positions by leaning forward or crouching into
a ball temporarily improved his symptoms. Eating meals made the pain worse. Patient tried
alleviating his symptoms with acetaminophen, which did not help.

Regarding his alcohol usedisorder, he hadquit alcohol use 9 years prior to presentation. Hewas
a former smoker, admitting to smoking 1 pack of cigarettes per day for 20 years. He denied recent
travel, had 2 dogs at home, but denied any exposure to livestock. His medication list included
semaglutide, omeprazole, and acetaminophen. His last colonoscopy was 4 years prior to admission.

Vital signs upon presentation revealed tachycardia with a heart rate of 134 beats per
minute, temperature of 100.4 F, blood pressure 130/96 mm Hg, and 100% oxygen saturation
while on room air. On examination, he had a firm and distended abdomen with tenderness to
palpation over the right upper and lower quadrants and palpable hepatomegaly.
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Laboratory evaluation revealed a white blood cell count of 13,360 cells/mm3 with a
neutrophilic predominance, thrombocytosis with 529 platelets per μL, and hemoglobin 8.0 g/
dL. A complete metabolic panel showed alanine aminotransferase (ALT) of 73 IU/L, aspartate
transaminase (AST) of 171 IU/L, alkaline phosphatase (ALP) 625 IU/L, total bilirubin (TB) of
1.9 mg/dL, and direct bilirubin (DB) 1.3 mg/dL. Moreover, acute kidney injury was evident as,
BUN 50 mg/dL, creatinine 1.2 mg/dL, he had lactic acidosis with an elevated lactic acid of
5.2 mmol/L. An initial computed tomography (CT) scan of the abdomen and pelvis with
contrast showed multiple masses throughout the liver and an associated partial splenic vein
and portal vein thrombosis (PVT) (shown in Fig. 1). A CT scan from 6months prior showed no
liver pathology (shown in Fig. 1). Magnetic resonance imaging of the abdomen with and
without contrast did not disclose any biliary obstruction, however revealed evidence of
hepatomegaly with the craniocaudal liver span in the mid clavicular line measuring up to
26 cm and several multiseptated cystic hepatic masses with an associated PVT (shown in
Fig. 2). The largest of these cystic lesions was measured at 9.0 cm × 5.4 cm.

The patient was started on intravenous (IV) cefepime and oral metronidazole for empiric
coverage of abdominal microorganisms in addition to therapeutic IV heparin given the intra-
abdominal thrombosis. Given the acute onset of symptoms and radiologic findings, there was
a concern for parasitic or bacterial infectious etiology of multiple hepatic cystic lesions.
Bacterial and fungal blood cultures obtained on admission did not reveal growth of any
organism and remained negative throughout hospital stay. Laboratory testing was negative
for hepatitis A IgM, hepatitis B core antibody IgM, hepatitis B surface antigen, hepatitis C
antibody, HIV antibody 1 and 2, Entamoeba histolytica IgG, and Echinococcus IgG antibody. The
patient underwent a CT-guided liver biopsy with aspiration of abscess material. The H&E
stain from the aspirate showed inflamed and degenerating liver parenchyma with scant
identifiable portal tracts and abundant fibrinopurulent inflammation; however, the resultant
cultures showed no growth (shown in Fig. 3). The antibiotics were changed from IV cefepime
and oral metronidazole to IV ampicillin-sulbactam and oral trimethoprim-sulfamethoxazole;
however, the patient showed no clinical improvement. A 16S PCR sent for next-generation
sequencing from the aspirate returned positive for F. nucleatum. Unfortunately, the patient
passed away due to cardiac arrest before the etiology of the liver lesions could be established.

Discussion

Infectious liver abscesses are separated into two classes based on the type of pathogen
involved: pyogenic and amoebic. Amoebic liver abscesses are primarily caused by infection
with Entamoeba histolytica, which is a parasite commonly present in tropical areas and spread
via mature cysts in contaminated food or water [14]. Most PLAs are polymicrobial and result
from infection with mixed enteric and anaerobic species [7, 8]. Streptococcus species and
Escherichia coli are the most common causal pathogens of PLA in Western countries, but
Klebsiella pneumonia is the predominant cause in Asian nations [4]. The incidence of PLA in
the USA is reportedly increasing, with the rise being attributed to the increase in hepatobiliary
interventions and multidrug-resistant organisms [15].

F. nucleatum is a rare cause of PLAs with only 20 cases reported in literature, of which 15
patients are described as immunocompetent [4]. General risk factors for liver abscess include
male gender, malignancy, biliary tract procedures, alcohol-use disorder, diabetes mellitus,
cirrhosis, renal failure, immunosuppression, liver transplantation, dialysis, advanced age [5, 9,
11]. Forty-three percent of patients with PLA have underlying biliary disease and individuals
with diabetes have 3.6 times greater risk [4]. However, these risk factors occur at a lower
frequency in those with liver abscesses associated with Fusobacterium species and instead
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Fig. 1. a Transverse CT image of the abdomen taken 6 months prior to presentation. b Transverse CT
image of the abdomen demonstrating multiple lesions throughout the grossly enlarged liver indicated
by black arrows and hypoattenuation indicating thrombosis within the portal vein showcased by white
arrow.

Fig. 2. aMRI of the abdomen, showing numerous lesions throughout the grossly enlarged liver by white
arrowheads. bWhite arrows point to an area of increased attenuation within the portal vein indicative
of thrombus.
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other potential sources are thought to play a role in the development of Fusobacterium-
associated abscesses, including the GI tract, cryptogenic, recent pharyngitis, and periodontal
disease [9]. The patient described in the case had no underlying immunodeficiency or
oropharyngeal disease. The initial working differential was broad and included disseminated
hepatic malignancy, pyogenic or amoebic liver abscess, and Echinococcus hydatid cyst.

PLAs are difficult to diagnose as history and physical examination often yield non-specific
results. The main presenting symptoms in most patients include fever (90%), abdominal pain
(50–75%), and chills (69%) with other less frequent complaints being nausea, vomiting,
headache, anorexia, weight loss, and diarrhea [3]. Early identification and treatment of PLA is
crucial given the high mortality rate in untreated cases. Risk factors associated with increased
risk of mortality are history of congestive heart failure, liver disease, abscess greater than 5 cm
in size, presence of anaerobic infection, polymicrobial bacteremia, failure to drain abscess,
increasing total bilirubin, and need for open surgical drainage [3, 8, 16]. Laboratory ab-
normalities most frequently observed in PLA include hypoalbuminemia, elevated levels of
CRP, gamma-glutamyl transferase or alkaline phosphatase, leukocytosis, and elevation in liver
tests [5, 11]. Clinical diagnosis of pylephlebitis is challenging, yet a common thread among all
reported cases is the presence of a triad of symptoms: dull pain in the right upper quadrant,
fever, and leukocytosis [17].

Clinically, amoebic and pyogenic liver abscesses are difficult to tell apart with overlapping
symptoms and no clear difference in laboratory findings. Abdominal imaging such as ul-
trasonography and CT scan are initially used to assess for evidence of a liver abscess but are
unable to distinguish between ALA and PLA. The gold standard for diagnosis of PLA is fine-
needle aspiration and subsequent culture; however, aspirate cultures are positive in only
70–80% of cases [18]. Blood cultures are positive in merely 30–60% of PLA cases [3, 18].
Additionally, while positive blood cultures provide definitive proof of infection, they are not
always essential for diagnosis. Many patients may have infected portal system thrombus
without positive blood cultures as blood cultures are positive in up to 62% of cases [19]. It is
crucial to recognize that negative blood cultures should not exclude the diagnosis of PLA or
pylephlebitis, particularly when signs, symptoms, and imaging support it. Therefore, it is
essential to initiate empiric broad spectrum antibiotic therapy while awaiting final cultures
and sensitivities. In our case, an aspirate sample was sent to the microbiology department of
another hospital to be analyzed using 16s rRNA PCR analysis. This is a ribosomal RNA (rRNA)
gene polymerase chain reaction (PCR) used for detection and identification of bacterial
pathogens. 16s RNA gene polymerase is present in all bacteria and is amplified through this

Fig. 3. Low (×40) H&E image of abscess material with granulation tissue (a) and high magnification (×200)
H&E image of adjacent liver parenchyma with neutrophilic infiltrate (b).
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method for identification. While isolation of an organism on culture media requires viable
growth of the bacteria from the clinical specimen, rRNA PCR can detect non-viable bacterial
DNA after the initiation of antibiotics from sterile sites [20]. This technique has become an
important clinical tool for the detection and identification of bacterial pathogens in those
patients with high clinical suspicion of infection but negative bacterial cultures and has been
repeatedly proposed as an important technique especially in cases of suspected septic
thrombophlebitis [21, 22]. In a study conducted by Miller et al. [23], the use of PCR with 16s
rRNA testing on all heart valve tissues exhibited notable diagnostic performance in identifying
infectious endocarditis (IE). The sensitivity, specificity, negative predictive value, and positive
predictive value of PCR were reported as 92%, 77.8%, 77.8%, and 92%, respectively, con-
trasting with culture’s values of 44%, 100%, 39.1%, and 100% for the diagnosis of definite IE
[23]. PCR demonstrated a superior ability to identify the microbiologic agent in 83% of cases
characterized by definitive IE and negative blood cultures. For prosthetic heart valve tissue,
16S rDNA PCR displayed a sensitivity of 93% and specificity of 83%, surpassing the values of
35% and 100% observed with culture [23]. In our patient, the negative aspirate culture was
most likely a result of early antibiotic administration; however, the 16s PCR analysis allowed
for accurate pathogen identification.

Treatment of PLA is mainly through needle aspiration or percutaneous catheter
drainage alongside selective antimicrobial therapy [18, 24]. Criteria for percutaneous
drainage include ongoing fever despite >48–72 h of appropriate medical therapy, abscess
size >3 cm, and clinical or imaging features concerning for impending perforation [18,
24]. Surgical drainage is indicated in the event of abscess rupture, incomplete percu-
taneous drainage, inadequate clinical improvement after 4–7 days of percutaneous
drainage, and multiloculated abscesses [24]. Parenteral antibiotics are generally em-
ployed for ≥2 weeks before transition to oral antibiotics for an additional 4–6 weeks of
therapy [24]. In Fusobacterium-associated PLA, the optimal treatment and duration of
therapy is still undefined. Blood cultures obtained during hospitalization did not reveal
any growth for our patient; therefore, antibiotic susceptibility could not be ascertained.
However, metronidazole, ampicillin-sulbactam, cephalosporins, and carbapenems gen-
erally demonstrate high susceptibility (95–100%) against Fusobacterium species, while
resistance to penicillin within this group ranges from 5 to 17% [25–27]. Clindamycin
resistance rates vary regionally, ranging from 6.7% to 25% [25, 27]. The patient was
initially treated with IV cefepime and oral metronidazole but switched to IV ampicillin-
sulbactam and oral trimethoprim-sulfamethoxazole for broader coverage. These anti-
biotics should have provided adequate coverage with great susceptibility against Fu-
sobacterium species. The total duration of antibiotic therapy recommended is generally
4–6 weeks, depending on clinical and imaging findings [7, 12].

Fusobacterium species have been implicated in the formation of LS, which classically
presents as septic thrombophlebitis of the internal jugular vein and oropharyngeal
infection, most commonly abscesses [28]. Our patient was found to have portal vein and
splenic vein thromboses in the setting of F. nucleatum-associated hepatic abscess for
which therapeutic IV heparin was initiated. This unusual presentation is considered a GI
variant of LS, which has rarely been reported in literature [7, 10]. Thus far, there has been
only 1 case of F. nucleatum-associated hepatic abscess and associated thrombophlebitis
in an immunocompetent host, as reported by Rahmati et al. [7] The thrombogenic nature
of Fusobacterium species is explained by their ability to activate the intrinsic pathway of
coagulation via the human Hageman factor (Factor XII), incite platelet aggregation, and
display hemagglutination activity on human erythrocytes. The consistent association of
Fusobacterium spp. and other bacteria, especially anaerobes, with forms of septic
thrombophlebitis in different venous locations has led to the hypothesis that these
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conditions may share similarities in pathogenesis, prognosis, and optimal management
[28]. As in other forms of septic thrombophlebitis, the role of anticoagulation in pyle-
phlebitis as well is controversial and hindered by insufficient data.

Some studies report similar mortality in patients who were treated with therapeutic
anticoagulation therapy and antibiotics versus antibiotics only [29]. However, a recent
retrospective study by Naymagon et al. [30] examined a cohort of 67 pylephlebitis
patients, with those treated with anticoagulation demonstrating significantly higher rates
of PVT resolution compared to non-anticoagulated patients (58% vs. 21%, p = 0.0201)
[27]. This also led to lower rates of future chronic portal hypertensive symptoms in
anticoagulated patients (11% vs. 47%, p = 0.0034). The study showed that treatment with
IV heparin, followed by transition to enoxaparin, warfarin, or direct oral anticoagulants,
resulted in similar PVT resolution rates, with mean and median times to resolution being
4.4 months and 3 months, respectively [30]. Repeat abdominal imaging to assess for
resolution prior to discontinuation of anticoagulation might be warranted and PVTs,
which do not resolve, would need a longer course of anticoagulation.

In conclusion, we urge clinicians to be mindful of Fusobacterium species-associated
PLA and the GI variant of LS, which may accompany it. Patients often present with non-
specific symptoms and elevated infectious and/or inflammatory markers. Although the
gold standard for PLA diagnosis is biopsy for aspirate culture, 16s RNA PCR testing can
provide accurate diagnostic yield especially in culture-negative bacterial cultures pos-
sibly associated with septic thrombophlebitis. Clinicians should consider PCR and
magnetic resonance imaging imaging in patients with unclear abdominal infection be-
cause it may affect treatment by revealing antibiotic sensitivities and by bringing the
possibility of anticoagulation among the options. Treatment involves prompt adminis-
tration of appropriate antimicrobial therapy and drainage of the abscess. Studies suggest
there is a role of anticoagulation for management of septic thrombophlebitis in the GI
variant of LS; however, uncertainties persist regarding the optimal anticoagulant and
duration. The CARE Checklist has been completed by the authors for this case report,
attached as online supplementary material (for all online suppl. material, see https://doi.
org/10.1159/000536619).
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