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A 42-year-old manwas referred to the Department of Orthopedic Surgery with pain over his right greater
trochanter and signs of systemic infection. CT showed an enhanced mass in his gluteus maximus as well
as gas in the biceps femoris over the underlying hip joint. Tissue biopsy yielded Fusobacterium nucle-
atum and Actinomyces turicensis. The patient was successfully treated for 6 weeks with amoxicillin/
clavulanic acid 875mg/125mg and metronidazole 500mg.
© 2021 The Authors. Published by Elsevier B.V. This is an open access article under the CC BY license

(http://creativecommons.org/licenses/by/4.0/).
1. Introduction

The majority of hip infections are caused by bacterial coloniza-
tion. Viruses or fungi are accountable for just a few cases. Peri-
prosthetic Joint infections are more common than infections of the
native joint. Native joint infection occurs usually by hematogenous
or lymphogenous seed of the pathogen. The most frequently
detected pathogens of joint infections are staphylococci since these
bacteria are virulent organisms [1]. Other gram-positive bacteria
causing hip joint infections are streptococci, especially Strepto-
coccus pyogenes, Enterococcus faecalis, and Corynebacteria species
[2]. Actinomyces spp. are common inhabitants of the gut and
genitourinary tract and Fusobacterium spp. are slow-growing
anaerobic and gram-negative microorganisms that are part of the
normal flora of the mouth and gastrointestinal tract [3,4]. There-
fore, reported cases of infections caused by Fusobacterium spp.
were mostly in the head and neck area and the underlying disease
dic Surgery Hospital Neu-

r B.V. This is an open access article
was chronic periodontitis or an odontogenic abscess [5]. A thor-
ough literature search revealed only one other report of hip infec-
tion caused by Fusobacterium spp. This article describes a case of
hip infection combined with muscle abscess caused by F. nuclea-
tum and A. turicensis in an adult patient.
2. Case report

A 42-year-old man presented to the emergency department in
July 2020, with pain over the right greater trochanter. Due to
congenital oligophrenia, the patient was accompanied by his
guardian as direct communication was impossible. The patient
lived in a nursing home with daily supervision and support. The
presentation was complicated and delayed by an ongoing Covid-19
outbreak in the nursing home with all patients living there being
placed in official quarantine. Only after convincing the nursing staff
about the importance of a medical examination, the patient was
transferred to the hospital under enforced Covid-19 prevention
measures, including the use of an FFP2 mask during transport and
within the hospital. There was no history of joint aches or myalgias,
no recent sexual contact. Anamnesis was negative for smoking,
alcohol intake, or risk factors for acquired human
under the CC BY license (http://creativecommons.org/licenses/by/4.0/).
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immunodeficiency viruses. Other concomitant diagnoses included
a history of pneumonia, dementia, and epilepsy. His body tem-
perature was 37.0 �C with a history of recent fever associated with
chills and sweats. Throat examination showed no exudate or ery-
thema. Aural examination was normal and there was no lymph-
adenopathy, nor was there a heart murmur and abdominal
examination was normal. After an initial examination by a general
physician, consultative orthopedic support was requested. During
orthopedic exploration, only pain over his right hip was noted.

Laboratory analysis showed an abnormal white blood count of
12.1 G/L (range: 4,0e10,0 G/L), elevated C-reactive protein of 30mg/
L (range: normal <0,5mg/L), interleukin 6558.3 pg/ml (range:
normal <10 pg/ml), hemoglobin 7.7g/dl (range: 14e18 g/dl),
fibrinogen 6.1g/L (range: 1,8 und 3,5 g/L), ferritin 1,858ng/ml
(range: 1,8e36,0 ng/ml), and albumin 26.9g/L (range: 34e48 g/L).

All other laboratory parameters, including urea and electrolytes,
were within normal ranges. A SARS-CoV-2 specific polymerase
chain reaction (PCR) test confirmed SARS-CoV-2 Infection.
Fig. 1. Computer tomography imaging of the pelvis demonstrating abscess related
contrast media enhancement of the gluteus muscle. Tissue gas within the quadriceps
compartment.
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Computed tomography (CT) of the pelvis showed an enhanced
mass in the gluteus maximus as well as gas in the biceps femoris
over the underlying hip joint (Figs. 1 and 2). Surgery was under-
taken on the day of admission. A biopsy was extracted during
surgery for conventional microbiological aerobic and anaerobic
cultures. The empiric antimicrobial therapy was started intra-
operatively with intravenous Ampicillin/Sulbactam 875mg/125mg,
Fosfomycin 8g, and Metronidazole 1,500mg every 24h and he was
transferred to the Intermediate Care Unit postoperatively.

During surgery, synovial fluid and joint tissues on the acetabulum
and around the femoral neck were sampled for aerobic and anaer-
obic bacterial culture and histopathological examination. F. nuclea-
tum and A. turicensis were isolated from three of seven
intraoperative specimens. Bacteriawere identified byMALDI-TOFMS
(Vitek 2 ID, knowledge database version 2.0, bioM�erieux, France) [6].
Themicroorganismwas not identified into subspecies level. Minimal
inhibitory concentrations (MICs) were determined by the E-test
procedure (bioM�erieux, France) on Mueller-Hinton Fastidious agar
plates (Oxoid, UK), incubated at 35 �C in an anaerobic atmosphere for
24e48 h. The isolates were susceptible to penicillin, piperacillin-
tazobactam, vancomycin, and metronidazole.

As a matter of fact, due to his mental disability, the patient
removed his intravenous catheter repeatedly after 5 days of intra-
venous administration of antibiotics, therefore the antibiotic ther-
apy had to be changed to oral amoxicillin/clavulanate 875mg/
125mg andmetronidazole 500mg twice daily for 2 weeks, followed
by 6 weeks oral antibiotic therapy at his nursing home.

Clinically, the patient improved significantly after 9 days in the
hospital, without any evidence of fever, hematuria, or abdominal
pain. C-reactive protein decreased to 4.3 mg/L, and the white blood
count was 8.84 G/L. Debridement had to be performed twice, at 10
days and 47 days, as a wound-healing disorder occurred. Biopsies
and cultures of the final intervention showed negative bacterio-
logical findings.

At 5-months follow-up, the patient's inflammatory markers
returned to normal values, and the infection resolved clinically. He
Fig. 2. Computer tomography imaging of the right hip demonstrating tissue gas within
the gluteus maximus muscle.
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did not suffer any hip sequelae and remains clinical well. A naso-
pharyngeal swab tested for SARS-CoV-2 using rRT-PCR was nega-
tive on day 10.

3. Discussion

The incidence of infection with Fusobacterium spp. in the pop-
ulation reported by Afra et al. is 0.55/10,000/year and the majority
of the Fusobacterium bacteremia cultured were F. nucleatum (61%).
Intra-abdominal infection (26%) and active hematologic disorders
(18%) were the most commonly reported primary diagnoses at the
time of F. nucleatum bacteremia [7]. Fusobacterium spp. can be
found in the mouth of humans and they are a natural part of the
microbiota at these sites [8]. However, as they have been frequently
isolated from other tissues in clinical samples during active disease,
they are regarded as opportunistic pathogens and F. nucleatum
shows an increasing number of connections to extraoral diseases
[8]. Recent direct sequencing studies describe that F. nucleatum
mechanistically influences colorectal tumorigenesis. The authors
suggest that intratumoral F. nucleatum strains have an oral origin,
as patients who harbor F. nucleatum in their tumors also have oral
F. nucleatum strains that share matching arbitrarily primed PCR
strain-typing patterns [8].

3.1. Fusobacterium nucleatum

Joint infections caused by F. nucleatum are not often described in
literature. A search within the PubMed database with the following
terms was initiated: “Fusobacterium” and “hip joint infection”.
Additional cases were identified by analyzing the references of each
report. Prosthetic joint infections were excluded. Only one docu-
mented septic arthritis of the hip due to Fusobacterium nucleatum in
an otherwise healthy adult patient could be found [9].

Abscesses can occur at other sites including the knee joint, hip
joint, liver, and submandibular gland [10]. There is only a small
number of cases with Fusobacterium spp. infection caused by
pyomyositis. The case of a 34-yr-old man presenting with pyo-
myositis, in whom F. nucleatum was isolated from the left quadri-
ceps muscle has to be highlighted [11].

There was no history of any abdominal intervention in our pa-
tient, nevertheless, an intra-abdominal fistula may have been
present which may have facilitated the spread of infection. This
specific case is similar to a patient who presented with vertebral
osteomyelitis possibly due to intra-abdominal fistula and F. nucle-
atum [12].

Fusobacterium spp. are sensitive to antibiotics including peni-
cillin, metronidazole, and clindamycin [13], but there is a rising
resistance in some Fusobacterium isolates [5]. Our patient received
amongst other antibiotics parenteral penicillin as empiric treat-
ment and this therapy was maintained successfully. Current liter-
ature supports the use of penicillin in orthopedic patients with
invasive Fusobacterium infections together with debridement to
prevent possible abscess formations. Delayed therapy is associated
with significant higher mortality [10,14].

3.2. Actinomyces turicensis

Actinomyces spp. s are facultative anaerobic Gram-positive
bacilli [15] which are common inhabitants of the gut and genito-
urinary tract [16]. These organisms are normally present in healthy
individuals and should be considered opportunistic pathogens.
Abdominopelvic actinomycosis can manifest as fistula, inflamma-
tory pseudotumor, or abscess formation [17]. Searching the litera-
ture for “hip joint infections” and “Actinomyces spp.” and excluding
prosthetic joint showed the following case: Hip arthritis with
3

involvement of Actinomyces israelii [18]. However, an additional
review of the literaturewithout excluding prosthesis revealedmore
cases, where Actinomyces species caused prosthetic joint infection
[19]. Drug resistance is not considered a problem in actinomycosis,
therefore penicillin G or amoxicillin are considered first-line drugs
for the treatment of actinomycosis together with surgical
debridement of abscesses [20].

3.3. Covid19

Considering the restricted emergency room visits during the
ongoing Covid-19 pandemic, our case highlights the possibility of
delays in treatment for non-Covid-19 conditions such as infections,
heart attack, and stroke. Due to the current rising numbers of
Covid-19 infections globally patients with acute and chronic dis-
ease are less likely to attend facilities because of the fear of con-
tracting Covid-19. There is a need to continue to provide adequate
health care and to encourage individuals to continue visiting
healthcare facilities even amid the Covid-19 pandemic [21].

4. Conclusion

There are only a few cases of joint infections due to Actinomyces
and Fusobacterium species reported in the literature and till now
this is the second hip infection of an adult patient caused by F.
nucleatum in the literature. In case of joint infections with signs of
bacteremia, early surgical intervention with debridement and
adequate antibiotic therapy according to antimicrobial suscepti-
bility should be considered.
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