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Prosthetic joint infection after total hip
arthroplasty caused by Sneathia sanguinegens

A case report (CARE-complaint)
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Abstract N
Introduction: Sneathia sanguinegens(S sanguinegens) is a gram-negative rod-shaped bacterium mostly reported to cause a \
perinatal infection, and there are no reports of S sanguinegens in prosthetic joint infection (PJI). The purpose of this report is to
describe a very rare case of PJI after total hip arthroplasty (THA) caused by S sanguinegens.

Patient concerns: A 79-year-old woman presented with right coxalgia, inability to walk, and a fever of 39°C. She had undergone
THA 28 years earlier for osteoarthritis of the hip.

Diagnoses: The diagnosis was acute late-onset PJI, because blood tests revealed marked inflammatory reaction and
computed tomography showed an abscess at the right hip joint; synovial fluid analysis resulted in detection of a gram-negative

bacillus.

Intervention: Surgical debridement with retention of the implant and antibiotic therapy was performed.

Outcomes: One month after surgery, polymerase chain reaction (PCR) assay showed that the pathogen was 99.9% likely to be S
sanguinegens. There has been no recurrence of infection or loosening of the implant in the 2 years since her surgery.

Lessons: PCR should facilitate detection of previously unknown pathogens and potentially novel bacterial species.
Abbreviations: DAIR = debridement, antibiotics and implant retention, PCR = polymerase chain reaction, PJI = prosthetic joint

infection, THA = total hip arthroplasty.
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1. Introduction

Total hip arthroplasty (THA) improves quality of life in patients
with osteoarthritis or other diseases of the hip. However, patients
who undergo this procedure are at risk of prosthetic joint
infection (PJI), which requires surgery and long-term antibiotic
therapy. Although prophylactic antibiotic therapy is recom-
mended to prevent PJL,I"! 0.4% to 1.4% of patients have been
reported to develop the condition within 1 year of THA.*?!
Here, we report the rare case of a patient who developed
anaerobic PJI caused by Sneathia sanguinegens (S sanguinegens).
This organism is known to cause infection in obstetric patients'™~
¢ but, to our knowledge, has never been reported in patients who
have undergone PJI. This study was approved by the IRB of the
author’s affiliated institution (the study number, 29-213). The
patient and her family provided informed consent for data from
the case to be published.

2. Case report

A 79-year-old woman was referred to us by another hospital
with right hip pain, inability to walk, and a fever of 39°C. She
began to feel right coxalgia 2 days before and visited the
previous hospital 1 day before. She had undergone bilateral
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Figure 1. Radiological images. Plain radiograph of the right hip at the time of
admission showing slight osteolytic changes at around the implant (black
arrow), but no evidence of loosening of the implant.

THA at our hospital 28 years earlier for bilateral osteoarthritis
of the hip joint. Her past medical history included rheumatoid
arthritis that had been treated with methotrexate 4 mg orally for
12 years. She had a C-reactive protein level of 228.4mg L~ " and
a white blood cell count of 17,700 pL~", indicating an
inflammatory state. Blood culture was negative. Range of
motion at the right hip joint was limited. Plain radiography of
the right hip at the time of admission showed a slight peri-
implant osteolytic change (Fig. 1, black arrow), but no evidence
of loosening of the implant. Contrast-enhanced computed
tomography showed a ring-enhancing region suggestive of
abscess formation around the right hip joint (Fig. 2, black
arrow). Synovial fluid analysis resulted in detection of a gram-
negative bacillus (Fig. 3, black arrow). PJI was suspected and
the plan was to treat with surgical debridement, antibiotic
therapy, with retention of the implant. Surgery was performed
via the previous incision using a posterolateral approach.
Although pus and synovial inflammation were found in the right
hip joint, we considered that the implant could be retained
because there was no loosening of the femoral stem, the
acetabular cup was stable, and the polyethylene liner showed an
acceptable level of wear. After debridement of infectious soft
tissue, the wire and screw were removed and sufficient lavage
was performed (Fig. 4). A gram-negative bacillus was detected
in the synovial fluid intraoperatively, so antibiotic therapy
(intravenous cefepime 4g and oral rifampicin 600mg and
levofloxacin 500mg per day) was started. Nine days after
surgery, at which time it was confirmed that the causative

Figure 2. Radiological images. Contrast-enhanced computed tomography
scan showing a ring-enhancing region around the right hip joint suggesting
abscess formation (black arrow).

pathogen was an anaerobe, the patient was switched from
cefepime to ampicillin/sulbactam 9g per day for 6 weeks. One
month after surgery, this isolate was identified by sequencing
1400bp of the 16S rRNA gene after amplification by
polymerase chain reaction (PCR). The isolate showed 99.9%
(1440/1442) sequence similarity with S sanguinegens. After
administration of ampicillin/sulbactam, the patient was
switched to oral amoxicillin 500 mg and clavulanic acid 250
mg per day. At 3 months after surgery, she was discharged
and continued on the same oral antibiotics for 3 months. At
the most recent follow-up 2 years after surgery, she was able to
walk without pain. There was no evidence of recurrence of
infection or loosening of the implant, and Harris hip score
was 85.8 points out of a maximum of 100 points.”) The
timeline for this case is summarized in Figure 5.

3. Discussion

S sanguinegens is an anaerobic bacterium that is part of the
normal flora of the oral cavity, gastrointestinal tract, and female
genital tract. It is a nonmotile, non-spore-forming, rod-shaped
gram-negative organism that requires complex nutrients and
develops into small colonies when incubated on blood agar plates
for several days at 37°C under anaerobic conditions.!!S
sanguinegens is mostly reported in the obstetric setting, including
in mothers postpartum and neonates.'*"®! Hanff et al originally
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Figure 3. Photograph of Gram staining of synovial fluid of hip joint. Analysis
reveals a gram-negative bacillus (black arrow). Scale bar, 10 um.

named this organism Leptotrichia sanguinegens; however,
Collins et al’®! renamed it S sanguinegens on the basis of
phenotypic and phylogenetic evidence. There has been a report of
S sanguinegens as the cause of infective endocarditis in a
prosthetic valve endocarditis;®! however, to our knowledge, the
present case is the first report of S sanguinegens as the causative
pathogen in PJI.

Our patient was an elderly postmenopausal woman whose
immunocompetence may have been compromised by treatment
for rheumatoid arthritis. She had had no episodes of
bacteremia or infectious events in the 28 years since bilateral
THA, suggesting a hematogenous infection. S sanguinegens
was identified by cloning and sequencing of the 16S rRNA
gene,!® and in this case there was 99.9% similarity to the
bacterial sequences deposited in GenBank. Beta-lactam anti-
biotics are generally effective for anaerobic infection, and
intravenous administration of ampicillin/sulbactam with oral
rifampicin achieved a good outcome in our patient. De
Martino et all® also reported good results for treating
S sanguinegens infection with amoxicillin and/or clavulanic
acid.

It is unknown which of the available treatments, namely,
debridement, antibiotics, and implant retention (DAIR) and 1-
stage or 2-stage revision, achieves the best functional outcomes
in patients with PJI at the hip.”~""! Grammatopoulos et al'!!
reported that the outcomes were significantly better if DAIR
was performed within 7 days of onset of symptoms. In our

Figure 4. Plain radiograph immediately after surgery. The implant is retained,
the wire and screw were removed.

patient, the onset of symptoms developed over a short period
and intraoperative findings confirmed that the stability of the
implant was not compromised. Furthermore, the tools needed
to remove the implant were not immediately available because
her implants were of an older type; therefore, we performed
DAIR to control local infection and there was no recurrence.
Treatment with debridement and appropriate antibiotics
achieved a successful outcome, consistent with the report by
Grammatopoulos et al.™'! There has been a report of PJI
caused by an unidentified anaerobe, but whether or not the
species was Sneathia was not clinically important because the
infection was treated successfully using broad-spectrum
anaerobic antibiotics.

PCR should facilitate detect previously unknown pathogens
and potentially novel bacterial species.">'3! Fenolla et all’!
proposed use of the 16S rRNA gene PCR assay for culture-
negative cases when infection is suspected on the basis of clinical
signs and symptoms or if inflammation is present. Even if
synovial fluid culture is negative, PCR is necessary because late
PJI can be caused by slow-growing bacteria, such as S
sanguinegens.

Author contributions

Investigation: Masashi Shimamura, Tasuku Mashiba, Kyoko
Yokota, Kiyoshi Negayama, Kiyofumi Ohkusu, Tetsuji Yama-
moto.
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Relevant Past Medical History

* Bilateral THA at our hospital 28 years earlier for bilateral osteoarthritis of the hip joint.
* Rheumatoid arthritis that had been treated with methotrexate 4 mg orally for 12 years.

Onset: 2 days before initial diagnosis |

Examination by previous doctor: 1 day before initial diagnosis |

Current Illness
* Right coxalgia, inability to walk, and fever of 39° C

! Initial diagnosis and surgery !

Intervention
»Surgery: debridement and implant retention
* Started antibiotic therapy: intravenous cefepime 4 g,
oral rifampicin 600 mg, and levofloxacin 500 mg /day

Examination

Blood tests: marked inflammatory reaction
*CT: abscess at the right hip joint

* Synovial fluid analysis: gram-negative bacillus
Diagnosis

* Acute late-onset PJI

9 days after surgery !

Intervention
*Changed antibiotic therapy:ampicillin/sulbactam 9g /day

| 1 month after surgery

PCR assay results
+99.9% (1440/1442) sequence similarity with
S. sanguinegens.

7 weeks after surgery 1|
Intervention
*Changed antibiotic therapy: oral amoxicillin 500 mg and
clavulanic acid 250 mg
3 months after surgery Jl
Intervention
*Discharged
+Continued antibiotic therapy: oral amoxicillin 500 mg
and clavulanic acid 250 mg

6 months after surgery

Follow-up visit
*Completed antibiotic therapy

-

2 years after surgery 4{

Follow-up visit
*No evidence of recurrence of infection or loosening of
the implant
+ Harris hip score was 85.8 points out of a maximum of
100 points

Figure 5. Timeline. Historical and current information from this episode of care.
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