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Infection following total hip arthroplasty can be a devastating complication, often necessitating a 2-stage
surgery with the temporary placement of an antibiotic spacer. Fracture around this spacer is an un-
common complication that presents serious treatment challenges. Our manuscript details the successful
surgical treatment of a previously unreported fracture around an antibiotic spacer, treated with revision
to a hemiarthroplasty and placement of an antibiotic plate.
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Introduction

Total hip arthroplasty is a reliable and effective surgery that
accounts for significant improvement in patient pain and reported
quality of life measures [1]. As the American population continues
to age, the number of patients receiving total joint replacement will
continue to rise. Current numbers suggest that more than 4 million
total joint arthroplasties will be performed in the United States by
2030 [2]. As the total number of joint arthroplasties increase,
complications such as periprosthetic infections and periprosthetic
fractures are becoming more common clinical problems [3]. In fact,
the number of revision surgeries is expected to rise exponentially
faster than primary surgery [4]. Even though the device industry is
focusing on new implant design and ongrowth surfaces, the largest
economic burden in total joint arthroplasty is periprosthetic
infection [5]. Significant time and effort has been invested in
developing protocols to prevent periprosthetic infection and
minimize the cost associated with treating periprosthetic infection
[5,6]. The current gold standard of treating periprosthetic infections
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remains a 2-stage approach with explantation of components and
insertion of a temporary antibiotic-loaded spacer [7,8]. The success
of this approach has a reported 70%-90% cure rate [9]. Unfortu-
nately, a 2-stage procedure is not without complications, often
leading to further bone loss, stiffness, dislocation, and even peri-
prosthetic fracture. The combination of deep infection and subse-
quent periprosthetic fracture around an antibiotic spacer is
uncommon, devastating, and likely necessitates prolonged anti-
biotic treatment, multiple operative interventions, and leads to
poor outcomes [10-12].

The current published literature suggests that the combination
of infection, spacer placement, and subsequent periprosthetic
fracture is a very rare occurrence and has only been previously
described in case reports. As a result, there is no consensus on an
appropriate treatment protocol. We present the case of a patient
who sustained a femoral neck fracture and was treated acutely with
a total hip arthroplasty at an outside facility. She subsequently
developed a deep periprosthetic infection 3 years after her index
surgery, which was treated with explantation and placement of
antibiotic spacer. Her clinical course was further complicated by a
postoperative Vancouver C periprosthetic femur fracture distal to
her antibiotic spacer that was placed to treat the infection [13]. To
address this clinical problem, we report on a novel method of
treatment with the use of an antibiotic-coated locking plate in
combination with revision arthroplasty using an antibiotic-loaded
cemented hemiarthroplasty for definitive treatment of her frac-
ture and infection.
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Case history

A 63-year-old healthy female sustained a left femoral neck
fracture and presented to an outside hospital where she was
treated with a cemented stem total hip arthroplasty. Her only
comorbidities at the time of injury were hyperlipidemia and hy-
pertension. The patient tolerated the procedure well, sustained no
complications, and had a full functional recovery. Three years after
her index surgery, she returned to her treating physician with
increasing left hip and thigh pain. Inflammatory labs were elevated,
imaging was concerning for early osteolysis, and her hip aspirate
was inconclusive. She returned to the operating room, where
frozen section and gross inspection were consistent with infection.
Complete explant of the total hip commenced through a top-out
technique not requiring osteotomy. During the surgery, it was
noted that a cortical breach occurred; this was used as a window to
remove cement and was later prophylactically stabilized with a
cerclage wire. Her implants were removed, and a PROSTALAC
(DePuy Synthes, West Chester, PA) prefabricated antibiotic hip
spacer impregnated with tobramycin and vancomycin was placed.
Intraoperative cultures grew out Enterobacter cloacae and Staphy-
lococcus epidermidis, and she was started on a course of intravenous
vancomycin and oral levofloxacin. Two months later, she had
continued hip pain, increasing erythrocyte sedimentation rate and
C-reactive protein, and concern for persistent infection. The deci-
sion was made to return to the operating room for repeat
debridement, removal of antibiotic spacer, and placement of a new
prefabricated antibiotic hip spacer. Cultures from this second
intervention grew Staphylococcus hominis, and, according to sen-
sitivities, intravenous vancomycin was continued. Unfortunately, 2
weeks following this operative intervention, she fell at home and
sustained a femur fracture around the stem of her antibiotic spacer.
The patient was transferred to our Level 1 Trauma tertiary referral
center for further care. She provided informed consent for the
publication of her clinical material at the time of admission. Im-
aging revealed a Vancouver C femur fracture distal to the implant

Figure 2. Lateral approach to the fracture site with the PROSTALAC implant dislocated.

and also the presence of a retained intramedullary cement plug
from a previous surgery (Fig. 1). C-reactive protein was 71 mg/L, and
erythrocyte sedimentation rate was 60 mm/h.

The patient was taken to the operating room with plan for
explantation of components, extensive irrigation and debridement
including recovery of the remaining cement, fracture fixation, and
placement of a new antibiotic spacer. In the lateral decubitus po-
sition, her previous posterolateral approach was used and extended
distally into a subvastus approach to visualize the fracture (Fig. 2).
The hip did not show any gross signs of infection. Once her anti-
biotic hip spacer was removed, a thorough debridement was un-
dertaken, and samples from the hip joint, spacer, fracture site, soft
tissues, and canal were sent for gram stain and culture. The fracture
site was opened, and the distal cement fragments were retrieved
using curettes and a long pituitary rongeur. Interestingly, we
identified and removed the plastic centralizer from her index sur-
gery, which had not been mentioned in prior operative reports. To
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Figure 1. Injury films demonstrating retained cement distal to the fracture site, and the PROSTALAC spacer.
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Figure 3. To allow for adequate debridement and removal of all remaining cement, the
reamer was introduced to the distal fragment.

ensure all cement was removed, the proximal and distal fragments
were reamed before fracture reduction (Fig. 3). Once debridement
was complete, the wound and canal were thoroughly irrigated with
9 L of pulse lavage fluid, covering all surfaces including the entire
femur using a long nozzle tip.

Attention was then turned to the femur fracture, which was
reduced and provisionally stabilized with two 18-gauge wires prior
to the placement of one Dall-Miles cable (Stryker Inc, Kalamazoo,
MI) (Fig. 4). After reduction, the canal was again reamed with
flexible reamers up to 16.5 mm. Then 2 packets of cement were
impregnated with 600 mg of rifampin, 2.4 g of tobramycin, and 4 g
of vancomycin, which was used to coat the implant inside the split
chest tube (Fig. 5) [13]. Although the femur was being irrigated,
reduced, and stabilized, a Synthes Endurance Revision Stem 250
mm bowed hemiarthroplasty (DePuy Synthes) was prepared on the
back table. This implant was placed into a 36 French chest tube,
which served as an antibiotic cement mold; the chest tube was split
so the implant would fit. A 16-hole, 4.5-mm Synthes Lateral Locking
plate (DePuy Synthes) was contoured, locking towers were applied
so that the screw holes would remain patent and not be covered by
cement, and then the impregnated cement was applied to the
lateral border of the plate with the cement spatula (Fig. 5) [12]. By
using rifampin, the cure rate of cement was slowed drastically
which allowed plenty of time for molding and contouring [14].

Figure 4. Provisional reduction of the femur undertaken with Dall-Miles cable passers
and two 18-gauge wires.

Figure 5. Cement coating of hemiarthroplasty using a split chest tube. Cement
application to the locking plate with locking towers in place to maintain patency of
screw holes. Lateral plate applied to the femur with cerclage cables placed for fixation.

Once all surfaces were prepared, the hemiarthroplasty implant
was then seated by careful impaction, essentially obtaining press-
fit stability. A metal hemiarthroplasty head was used filling the
hollow hemiarthroplasty head with remaining cement. The hip was
reduced and appeared to be stable both anteriorly and posteriorly,
while leg length remained symmetrical. The lateral locking plate
was fixed using cerclage wires and cables proximally, and a com-
bination of locking screws, nonlocking screws, and cerclage wires
distally (Fig. 6). The wound was closed, and an incisional negative
pressure vacuum dressing (Kinetic Concepts Inc, San Antonio, TX)
was used. Postoperatively, the patient was kept on intravenous
vancomycin and levofloxacin for 6 weeks. Her intraoperative cul-
tures were negative; this is likely due to her previous courses of
antibiotics, and we treated this as a culture negative infection and
antimicrobial therapy was selected based on her previous sensi-
tivities. She was made touchdown weight bearing for 4 weeks
followed by transition to partial weight bearing and full weight
bearing by 10 weeks.

At 6-month follow-up, the patient was independent with no
assistive devices. All of her wounds had healed. She had a mild limp
which was expected considering her multiple surgeries, muscle
scarring, and atrophy. The patient denied any thigh or groin pain and
declined any further revision surgery to a total hip replacement.
Imaging showed interval healing and consolidated callus formation
around her initial fracture site (Fig. 7). Also at 6 months, her in-
flammatory markers had normalized. At 18 months, the patient was
ambulating without pain, her fracture had healed (Fig. 8), she had
not reaccumulated infection, and her Short Form- 36 physical
functioning score was 60 and her Harris Hip Score was 67.6.

Discussion

Periprosthetic infection represents a devastating complication
associated with total joint arthroplasty, leading to disability, sig-
nificant pain and suffering, and a huge expense to the healthcare
system [15,16]. The gold standard for chronic periprosthetic infec-
tion involves explantation of components and revision to prosthetic
with antibiotic-loaded acrylic bone cement. Nevertheless, the
success of cure after a failed 1 or 2 stage is variable and often re-
ported at less than 65% [17,18]. Retention of the antibiotic spacer is
common, and chronic suppression is an option that may improve
outcomes [19,20].
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Figure 6. Postoperative films demonstrating fracture fixation and a long stem hemiarthroplasty.

At the same time, the rise of repeat surgery and revision hip
arthroplasty has led to a rapid rise in periprosthetic fracture rates
that account to over 4% in primary cases and more than 6% after
revisions [21]. These fractures are difficult to treat and are associ-
ated with poor outcomes and increased mortality following total
joint arthroplasty [22]. One study reports up to 7.3% mortality at 6
months and 7.3% of re-revision in the periprosthetic fracture

patients compared to matched controls [23]. There are several
accepted treatment protocols proposed based on the Vancouver
classification [24-26]. The management of Vancouver B fractures is
still open to debate, with 1 study suggesting a 3-fold increase in
mortality with fixation compared to revision arthroplasty [27]. In
the case of Vancouver C fractures, open reduction with internal
fixation is the standard recommended treatment, often with locked

Figure 7. Follow-up films 6 months after hemiarthroplasty/plate fixation procedure showing robust interval callus formation.
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Figure 8. Follow-up films 18 months after surgery showing a united fracture.

plating using cerclage wires or cables proximally to reinforce the
construct [26,28,29]. The combination of a Vancouver C fracture in
the presence of the antibiotic hip spacer is more difficult to address.

Few case reports exist for infections associated with peri-
prosthetic fractures, and there are no case reports of fractures
around the base of antibiotic spacers with active infection. Liporace
et al [12] describe a case in which a patient developed a deep
infection after an intraoperative fracture during total hip arthro-
plasty. This infection was treated with an antibiotic spacer and
antibiotic plate, and was later revised to a cementless total hip
replacement. In this case, the infection seemed to have been related
to fracture fixation, rather than the index arthroplasty procedure.
Sherman et al [11] present a similar report wherein a patient
developed a periprosthetic infection subsequent to a total hip
revision complicated by a postoperative fracture requiring fixation.
The authors report on a novel antibiotic spacer and revision to total
femur, which was necessary because of the massive bone loss.
Similarly to Liporace et al, the infection reported by Sherman et al
was related to the periprosthetic fracture treatment rather than the
total joint replacement.

Considering that the most recent revision for active infection in
our patient was 2 weeks prior to the femur fracture and the chronic
nature of her case, this would still be considered an active infection
requiring further management as a periprosthetic deep infection.
Although the primary goal would seem to be fracture management,
the presence of deep infection required a change from the standard
protocol. We surveyed 5 fellowship-trained academic arthroplasty
surgeons from 3 different Level 1 institutions and received varied
input regarding management. The possible treatment options
suggested included (1) a lateral approach to the femur and fracture
fixation with periprosthetic plate, (2) revision arthroplasty with a
long stem antibiotic hip spacer, (3) revision arthroplasty as a single
stage procedure to a long stem press-fit implant, (4) revision
arthroplasty to a long stem antibiotic hip spacer and fracture fix-
ation with lateral plate, and (5) explantation of components and
protected weight bearing as in the case of resection arthroplasty
with possible placement of an antibiotic-impregnated cement nail.

Considering that the presence of cement remnants in the med-
ullary canal was a likely nidus of infection, we felt that the combi-
nation of an antibiotic-coated cemented hemiarthroplasty and
antibiotic plate would achieve both fracture union and treatment of
the patient’s periprosthetic infection. We hoped that this would be
the patient’s final procedure even though the option to perform a
final stage revision total hip arthroplasty remains available. In a
shared decision process with the patient, all available options were
carefully presented to the patient. The decision was that simulta-
neously stabilizing the fracture and treating the infection, with the
possibility of not performing any additional surgeries in the future,
would be the optimal solution. Eighteen months after her proced-
ure, the patient is able to ambulate comfortably and independently,
and she does not desire any further operative interventions.

Summary

We report on the novel combination of an antibiotic-coated
plate and an antibiotic-coated long stem hemiarthroplasty for
the treatment of a Vancouver C femur fracture around a pre-
fabricated antibiotic hip spacer. The current case is unique and
represents the first case report of a Vancouver C femur fracture
around an antibiotic hip spacer. The use of rifampin in antibiotic
cement allowed significantly slower cure rates, allowing for easier
coating and careful molding of cement around the implants [14].
Ultimately, this combination of treatment modalities addresses
the need to treat both the fracture and the deep infection during a
single stage procedure. This approach maximizes the patient’s
return to normal function and ambulatory status, while limiting
the number of future operations that the patient would require.
Although there is currently no standard treatment protocol for
this specific clinical scenario, the management approach used in
this case was effective and may be applicable to similar cases.
Nevertheless, we recommend great caution, careful planning,
extensive patient counseling, and consideration of individual pa-
tient goals prior to the initiation of any treatment for a peri-
prosthetic fracture in the setting of deep infection.
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