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Cutibacterium acnes Infection of Hip Bipolar Hemiarthroplasty
Resulting in Protrusio Acetabuli: A Case Report and Review of Literature
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Learning Point of the Article:
Cutibacterium Acnes is increasingly identified as a pathogen involved in prosthetic joint infections, and positive isolated cultures must be
interpreted with great caution and treated adequately.

Abstract
Introduction: Hip bipolar hemiarthroplasty is commonly done for elderly patients who suffer from femoral neck fractures, with good functional
outcomes. Prosthetic acetabular protrusio is a rare complication following bipolar hemiarthroplasty and can occur in prosthetic joint infections
(PJIs) due to destructive osteolysis and resorption of surrounding bone. Among PJI pathogens, Cutibacterium acnes is increasingly being
implicated. In our paper, we review the current literature of C. acnes PJIs and report a unique case of C. acnes infection of hip bipolar
hemiarthroplasty complicated by protrusio acetabuli.
Case Report: The patient is a 77-year-old Asian-Chinese man who suffered from left hip pain 10 years after bipolar hemiarthroplasty surgery.
Radiographic evaluation showed acetabular protrusio with extensive femoral osteolysis. Subsequent intraoperative cultures revealed C. acnes
infection. The patient successfully underwent antibiotic treatment and a two-staged revision total hip arthroplasty.
Conclusion: C. acnes is an increasingly recognized cause of PJIs and can cause significant morbidity. It should not be simply regarded as a
contaminant of tissue or cultures. C. acnes PJIs require antibiotic treatment and early surgery with debridement and revision. This reported case
presented technical challenges due to the infection resulting in prosthetic acetabular protrusio.
Keywords: Bipolar hemiarthroplasty, protrusio acetabuli, Cutibacterium acnes.

Introduction
Bipolar hemiarthroplasty and total hip arthroplasty are widely
accepted treatment options for displaced femoral neck fractures
in the elderly with good functional outcomes [1]. Total hip
arthroplasties have better functional outcomes and lower
revision rates while hemiarthroplasties are preferred for lower
dislocation rates and faster operative timings [2]. With an everaging population, there are increasing numbers of hip
arthroplasties done, with longer prosthesis implantation times
[3]. Naturally, there are higher numbers of prosthesis failures of
which a significant portion is secondary to prosthetic joint

infections (PJIs). It is imperative to diagnose PJIs as treatment
strategies are profoundly different, and misdiagnosis will lead to
relapse of untreated infection and prosthetic failures [3].
Acetabular protrusio is an uncommon cause of bipolar
hemiarthroplasty failure. It is thought to happen in PJIs due to
destructive osteolysis and resorption of surrounding bone
resulting in loss of bony structure and prosthetic migration [4, 5,
6]. Surgical intervention is typically challenging, due to the
possible involvement of intrapelvic vital structures including the
external iliac vessels and femoral nerve, and scarring of the
protruded prosthesis [4].
Author’s Photo Gallery

Access this article online

Website:
www.jocr.co.in

Dr. Yuen Wen Loong Paul

Dr. Raghuraman Raghavan

Dr. Omar Mohamed
Hussein El Dishish

Dr. Adrian Lau Cheng Kiang

1

DOI:
10.13107/jocr.2021.v11.i09.2404

Department of Orthopaedic Surgery, Changi General Hospital, Singapore.

Address of Correspondence:
Dr. Yuen Wen Loong Paul,
Department of Orthopaedic Surgery, Changi General Hospital, Singapore.
E-mail: Paulyuen.nushs@gmail.com

Submitted: 10/04/2021; Review: 07/05/2021; Accepted: July 2021; Published: September 2021

DOI:10.13107/jocr.2021.v11.i09.2404
This is an open access journal, and articles are distributed under the terms of the Creative Commons Attribution-NonCommercial-ShareAlike 4.0 License https://creativecommons.org/licenses/by-ncsa/4.0/ , which allows others to remix, tweak, and build upon the work non-commercially, as long as appropriate credit is given and the new creations are licensed under the identical terms
© 2021 Journal of Orthopaedic Case Reports| Published by Indian Orthopaedic Research Group

33

www.jocr.co.in

Paul YWL et al

Figure 1: (a, b) The comparison of the left hip AP X-rays done for this patient.
(a) The post-operative radiograph after index operation, 8 years before current
presentation. (b) The radiograph at the current presentation, demonstrating
prosthetic acetabular protrusio with extensive femoral osteolysis.

Figure 2: The pre-operative imaging done for this patient. (a) The AP pelvis X-ray, (b) the coronal CT cut of the left hip
and (c) the CT 3D reconstruction model of the left hip. The images show left hip bipolar hemiarthroplasty Grade 2
protrusio acetabuli with osteolysis seen in the proximal femoral component involving Gruen Zones 1, 8, and 14, and
inferior medial wall defect of the acetabular.

Among the typical pathogens causing PJIs, Cutibacterium
acnes, formerly Propionibacterium acnes, is increasingly being
found. C. acnes is a slow-growing, anaerobic, Gram-positive
rod-shaped bacterium. It is part of normal flora of the skin,
found in pilosebaceous follicles. It has been shown to persist
even with adequate pre-operative skin antiseptic procedures
and antibiotics [7, 8].
It is an opportunistic pathogen and can be associated with PJIs
through biofilm production [9, 10]. It has low virulence and
typically only results in symptoms and signs of infection
months to years after surgery [9, 11]. A study by Rienmuller
showed a median time from prosthesis implantation to PJI
diagnosis of 44.2 months with majority diagnosed either
delayed (>3 months) or late (<24 months) [11].
Recent research suggests that infections caused by C. acnes
account for a larger percentage of PJIs than assumed, thought to
be because of difficulties in culturing the bacteria,
misinterpretation of positive results as contamination, and
previously limited knowledge regarding the pathogenicity of
the bacteria [12]. C. acnes has a higher incidence in prosthetic
shoulder infections, but is also increasingly found in hip
arthroplasties [11]. Patients with C. acnes PJIs typically present
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Figure 3: Intraoperative image of the left hip demonstrating
extensive osteolysis of the femur cumulating in two uncontained
bony defects over the greater trochanter.

with symptoms such as pain and stiffness, and other signs such
as persistent sinus tract formation or radiological loosening of
implant are less common [12]. Their non-specific presentation
coupled with difficulties with cultivating the bacterium on
cultures make C. acnes PJIs a diagnostic challenge.
The gold standard of C. acnes PJI treatment has not been
established, but current strategies typically involve eradication
of the infection with antibiotic treatment and early surgery with
debridement and revision (one or two staged) [10, 13].
In our paper, we review the current literature of C. acnes PJIs
and report a case of C. acnes infection of hip bipolar
hemiarthroplasty complicated by protrusio acetabuli. Initial
intraoperative culture specimens were negative at 48 h, but two
samples grew C. acnes after undergoing extended culture. The
patient successfully underwent eradication of the bacteria and
eventually underwent a two-staged revision total hip
arthroplasty. To the best of our knowledge, this is the first
repor ted case of C. acnes PJI resulting in bipolar
hemiarthroplasty protrusio acetabuli.
Case Report
The patient was a 77-year-old Asian-Chinese ambulant retiree

Figure 4: Post-operative AP pelvis X-ray done for patient after
the 1st stage of revision surgery with cement spacer in situ.

Figure 5: The bacteria culture report for a positive intraoperative
sample that subsequently grew Cutibacterium acnes (formerly
Propionibacterium acnes) on day 10 of extended cultures with
sensitivities as described. Two out of 10 intraoperative samples
turned positive for C. acnes.
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Figure 6: Post-operative AP pelvis X-ray done for patient after the 2nd stage of
revision surgery with total hip arthroplasty in situ.

Figure 7: Pelvis (a), AP left hip (b), lateral left hip (c) X-ray done for patient 6-months postoperatively showing healed
medial defect with stable implant positioning.

with comorbid of hypertension, dyslipidemia, and ischemic
heart disease. He had a significant history of left hip bipolar
hemiarthroplasty done in 2010 for left femoral neck fracture
sustained after a mechanical fall. He was followed until 2012
where he was asymptomatic and recovering well, after which he
defaulted follow-up. (Fig. 1a) shows the X-ray of his hip bipolar
hemiarthroplasty at his last visit.
He presented again in May 2020 due to worsening left hip pain
for a few months with noted shortening of his left leg. He denied
any fever, falls, or trauma.
Clinical examination showed 10° of fixed flexion deformity over
his left hip with profound stiffness in internal and external
rotation of his hip. He did not have elevated temperature,
wound breakdown, or sinus tracts noted.
X-ray and subsequent computer tomographic (CT) evaluation
showed left hip bipolar hemiarthroplasty Grade 2 (SoteloGarza and Charnley classification) protrusio acetabuli,
osteolysis seen in the proximal femoral component involving
Gruen zones 1, 8, and 14 with lateral cortical body defect (Fig.
1b and 2). Biochemical evaluation showed white cell count of
8.1 × 103/uL, ESR of 80 mm/hr, and CRP of 7.6 mg/L. Initial
CT-guided left hip biopsy and sampling showed granulation
tissue with no evidence of malignancy, and negative Gram
stains and cultures.
In view of high index of suspicion of PJI, the patient underwent
two-stage revision surgery. The first stage of the surgery
involved removal of the left hip bipolar implant, debridement of
biofilm, and insertion of cement spacer. The patient was
positioned lateral, with posterior approach used over the
previous incision scar. Intraoperative findings showed two
uncontained bony defects over the greater trochanter, extensive
granulation over the acetabulum and femoral canal, and intact
acetabular rim with inferior medial wall defect (Fig. 3). The
femoral stem was retrieved, and vancomycin-impregnated
cement spacer was inserted into the acetabulum and cement
dowel into the femoral canal (Fig. 4). Intraoperative cultures
subsequently grew C. acnes on day 10 of extended cultures (2
out of 10 cultures, Fig. 5), sensitive to penicillin G (MIC <
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0.016), clindamycin (MIC < 0.016), vancomycin (MIC < 0.5),
and rifampicin (MIC < 0.002). Infectious disease specialist was
consulted, and joint decision made to cover with 6 weeks of
intravenous penicillin G monotherapy.
Interval CT-guided left hip biopsy was taken after antibiotics
course which demonstrated negative cultures. The patient
subsequently underwent 2nd stage surgery 3 months after the
1st stage, through posterior approach. The cement spacers were
removed, redebrided and washout was performed. Acetabular
wall medial defect was filled with cancellous bone chips,
reversed reamed, and fitted with Trabecular Metal™ Acetabular
Revision System cup (Zimmer Biomet) though jumbo cup
technique, augmented with four screws. Femur shaft was
reamed and Wagner Revision Hip Stem and femoral head
inserted (Zimmer Biomet) (Fig. 6). The patient recovered well
and was discharged 2 weeks post-operative.
He was reviewed 6-month postoperatively where he was
recovering well, walking full weight on his left hip with healed
wounds. Serial X-ray monitoring showed healed medial defect
with stable implant positioning (Fig. 7).
Discussion
The frequency of PJI continues to rise as more and more
arthroplasty surgeries are done for an increasingly elderly
population. Among the routinely involved bacterium, C. acnes
has been increasingly recognized as a pathogen involved in PJIs,
up to about 10% of PJIs in recent studies [10].
C. acnes-associated PJIs continue to be a challenge to diagnose
and treat. It has an indolent and non-specific clinical
presentation, with symptoms of pain and stiffness as main
complains, difficult to differentiate from normal post-operative
pain, and stiffness. Biochemical markers such as CRP and
leukocytosis are also generally not useful, as they are often not
markedly raised [10].
C. acnes is known to be a slow-growing bacterium, difficult to
culture and identify. Longer culture incubation times up to 15
days and sonication of removed implants are strategies to
improve detection [11, 12]. It is recommended to take at least
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three samples, and optimally more than 5–6 periprosthetic
intraoperative tissues for culture to improve the diagnostic rates
and exclusion of contamination from skin. In our case, the
cultures only returned positive on day 10 of extended cultures.
Isolation of C. acnes from cultures must be interpreted with
great caution instead of empirically labeling as a contaminate of
tissue or cultures. C. acnes has been increasingly recognized as a
pathogen involved in PJIs and can result in significant soft-tissue
damage and unstable implants [10, 12]. Correlation with
clinical and histopathological criteria is critical when reviewing
positive cultures for C. acnes [14]. In our case, C. acnes was the
implicated pathogen resulting in extensive femur and acetabular
osteolysis and ultimately acetabular protrusio.
Till date, there is not clear guideline with regard to the
management of C. acnes PJI. Treatment generally follows the
principles of PJI management including antibiotic treatment
and early surgery with debridement and revision. Conservative
managements may be considered for cases up to 1 month from
contamination.
C. acnes is typically susceptible to a wide spectrum of
antibiotics including beta-lactams, quinolones, clindamycin,
and rifampicin [15]. Recent study by Khassebaf et al. showed
that combination antimicrobial therapy was generally not
synergistic and had an indifferent effect on isolates of C. acnes,
and combination therapy with rifampicin with benzylpenicillin
had an additive effect [9, 12]. Resistance to clindamycin is also
shown to be increasing [16]. The current studies suggest a
course of 3–6 months of total antibiotic treatment with 2–6
weeks of intravenous antibiotics, with present IDSA guidelines
recommending 4–6 weeks of initial treatment with either
penicillin G or ceftriaxone monotherapy [16, 17].
Cornerstones of surgical treatment include clearance of biofilm,
irrigation, debridement, and synovectomy, and either one- or
two-staged implant revision [10, 13]. Studies have shown about
86% success rates for the treatment of C. acnes PJI, comparable
to PJIs caused by other pathogens [10, 18].
There is no definitive evidence to favor single- versus two-

staged revision procedures, but two-staged procedures are more
favored for chronic difficult to treat cases, especially for
concerns of wound complexity and soft-tissue involvement in
protrusio cases [6, 19].
Implant acetabular protrusio cases are technically challenging,
as there is often extensive scarring of the protruded implants
and possible involvement of the intrapelvic structures such as
external iliac artery and femoral nerve [4]. This makes preoperative imaging of the pelvic structures important, including
obtaining CT scans of the pelvis and femoral angiogram. Other
key considerations for protrusio cases include the need for bone
grafting the medial acetabular defect to restore bone stock and
provide medial buttress for the acetabular cup. In this case, the
defect was anteromedial, and there was sufficient rim to accept a
hemispherical cup. The senior author decided to fill the defect
with cancellous bone chips and used a large trabecular metal
hemispherical cup for his reconstruction. The cup integrated
successfully at 6 months and the patient was able to full weightbearing and regain his mobility.
In our case report, we describe the successful treatment of a rare
case of C. acnes PJI resulting in bipolar hemiarthroplasty
acetabular protrusio through two-staged revision surgery and
antibiotic treatment.
Conclusion
PJIs continue to increase as more arthroplasty surgeries are
done for an increasingly elderly population. We report a PJI case
which contributes to literature on C. acnes infections and
prosthetic acetabular protrusio.
Clinical Message

C. acnes is increasingly recognized as a pathogen involved in
PJIs and can cause extensive soft-tissue damage and unstable
implants. Positive isolated cultures from periprosthetic tissue
should not be simply labeled as a contaminant and must be
correlated to the clinical and histopathological picture.
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