Case Report Journal of Orthopaedic Case Reports 2024 April:14(4):Page 78-83

Concomitant Cement Spacer and Peri-spacer Fractures Seven Years After
First-stage Revision Knee Arthroplasty: A Case Report

Li Yi Tammy Chan', Wen Loong Paul Yuen’, Raghavan Raghuraman’

Learning Point of the Article:
In patients who may have difficulty complying with long-term follow-up, alternative methods to a two-stage arthroplasty should be
recommended to treat prosthetic joint infections to prevent mechanical complications of retained spacers.

Introduction: Prosthetic joint infections (PJIs) remain an undesirable complication after total knee arthroplasties. Two-stage revision
arthroplastyis the current standard of care for treating PJIs. However, the incidence of spacer retention for prolonged periods is increasing, with
little known aboutits potential complications.

Case Report: We presenta case of a 64-year-old female of Southeast Asian descent who had a cement spacer maintained in-situ for 7 years due to
poor patient compliance with subsequent follow-up.

Conclusion: While patients have satisfactory functional outcomes with the cement spacer, it is not meant for permanent weight bearing. Two-
stage revision arthroplasties are only as effective as patients’ compliance with subsequent follow-up and surgery. Clinicians must discourage
patients from forgoing subsequent follow-up visits and surgery despite satisfactory function and quality of life with the cement spacer in situ to
prevent complications related to prolonged retention of cement spacers.

Keywords: Total knee replacement, complications, implant retention, implant failure, bone loss.

Introduction antibiotics, followed by a second-stage arthroplasty [2].

With an increasing number of total knee arthroplasties (TKAs) Morbidity associated with spacer-related complications and

performed, the incidence of complications is also rising. multiple operations remains a concern [3]. There are limited

Prosthetic joint infections (PJIs) remain an undesirable studies investigating spacer-related complications and detailing

complication of joint replacement procedures, occurring in the appropriate management of these complications.

1-2% of primary TKAs [1]. Surgical options for the treatment of The aim of the cement spacer in two-stage revision is to deliver

PJIs include debridement, antibiotics, implant retention intra-articular antibiotics, maintain knee alignment, and prevent

(DAIR) procedures, and one- or two-stage revision
arthroplasties. The current standard of care for the treatment of
late-chronic PJIsinvolves two-stage revision arthroplasty.

soft tissue contractures. Several types of cement spacers exist:
static versus dynamic, pre-fabricated versus molded, and
custom-made ones [4]. Known complications of articulating

Two-stage revision arthroplasties involve the removal of the cement spacer insertion include implant loosening, cement

initial implants, thorough joint debridement, insertion of SPacer fractures, and cement debris [2]. Cement spacers used in

antibiotic-impregnated cement spacer, and intravenous the treatment of PJIs are typically implanted for 2-3 months,
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Figure 1: Plain radiographs of the patient’s primary right total knee
arthroplasty in (A) anteroposterior and (B) lateral views (October
2013).

during which patients are given a course of culture-specific
antibiotics and monitored for eradication of infection before
second-stage revision arthroplasty. There have been instances
where cement spacer implants are left in-situ longer than
expected, but the long-term safety profile and longevity of
cement spacerimplants have not been well established.

We present a rare case of concomitant cement spacer and peri-
spacer fractures occurring in a patient 7 years after initial first-
stage revision knee arthroplasty. We discuss the technical
challenges and management of this patient, who successfully
underwent revision surgery with knee megaprosthesis. We
highlight the current literature surrounding the potential
complications of cement spacers, risk factors for implant failure,
and the fate of spacers implanted for longer periods than
expected.

Case Report

Our patient was a 64-year-old female of Southeast Asian
descent with no significant past medical history. She underwent
right TKA for primary knee osteoarthritis in 2013 (Fig. 1),
utilizing the Stryker Triathlon Total Knee System (Stryker,
Mahwah, New Jersey). Her post-operative recovery and
rehabilitation were uneventful. Unfortunately, she developed a
PJI 1 year later, confirmed by positive knee joint aspiration for
beta-hemolytic Group G streptococci. She was treated with the
DAIR procedure and 6 weeks of intravenous penicillin G, which
led to the biochemical and clinical resolution of PJI. However,
she was re-admitted the following year for a recurrence of right

Figure 2: Plain radiographs of the patient’s right knee after insertion of
the cement spacer in the first stage of revision total knee arthroplasty
(February2015) in (A) anteroposterior and (B) lateral views.

knee PJI. Repeatknee joint aspirations showed positive cultures
again for pan-sensitive Group G streptococcus. A decision was
made to perform a two-stage revision knee arthroplasty.

During the first-stage revision surgery, the arthroplasty
implants were removed, followed by a thorough knee joint
washout and debridement. Vancomycin-impregnated cement
spacers were created via molds (COPAL® Exchange G
Preformed Spacers, Heraeus Medical GmbH, Wehrheim,
Germany) with Palacos R+G cement (Heraeus Medical
GmbH, Wehrheim, Germany) and inserted (Fig. 2). The
patient was treated with 6 weeks of intravenous penicillin G and
allowed full weight-bearing ambulation 6 weeks after surgery.
She was a follow-up outpatient and demonstrated a good
recovery with resolution of infective symptoms and
normalization of inflammatory markers. Serial radiological
evaluations showed a stable cement spacer with no significant
bone loss or fractures. However, she refused second-stage
revision surgery despite repeated counseling and expressed that
she was satisfied with her knee range of motion and functional
status with the cement spacer. She was last reviewed in
December 2016 and demonstrated a knee range of motion of
30-100°with an intact extensor mechanism, was ambulant with
awalking frame, and was fully independent in activities of daily
living. She declined further follow-up appointments.

Seven years after first-stage revision surgery, she fell while
walking to the toilet and presented with severe right knee pain.
Clinical examination of the right knee showed tenderness over
the distal femur, healed previous surgical scars, and no effusion,
erythema, warmth, or sinus tracts. Radiological evaluation
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Figure 3: Plain radiographs of the patient’s right knee on admission (December2021) after a mechanical
fallin (A) anteroposterior and (B) lateral views. There is a transverse fracture of the right distal femurjust
proximal to the cement spacerwith inferior displacement of the femoral spacer component. Thereisalsoa
fracture through the femoral implant in the midline, resulting in two separate fragments seen on lateral
projection and separation of the distal femur from the implant. These findings are also seen in (C) axial
and (D) sagittal cuts of computed tomographyimaging of the right knee.

showed a displaced transverse distal femoral fracture with a

done via the previous midline incision and medial
parapatellar approach. Intraoperative samples of
surrounding soft tissue and bone were taken for
culture and returned negative for infection. The
cement spacer components were removed, and the
knee joint was washed thoroughly. Additional caution
is taken during the removal of cement spacer
components to prevent fracturing of the bone intra-
operatively. The interval between cement spacer and
bone is first developed with an oscillating saw using a
thin saw blade. Once the correct interval has been
entered, flexible osteotomes are stacked under the
cement space to lift the component off the bone
cleanly. The distal femoral fragment was excised and
measured to assess the resection level. The femoral
fracture was exposed, and the femur was resected
based on pre-operative and intraoperative
measurements. The final implants used were the
Depuy Limb Preservation System Size XXS Femoral
Component with a 12 x 125 mm cemented stem and
the Depuy Mobile Bearing Tibial Revision Tibia Size
1.5 witha 13 x 60 mm cemented stem and size XXS 14
mm tibial hinge insert (DePuy Synthes, Warsaw, IN)
(Fig. 5). In the post-operative period, the patient was
allowed to bear full weight as tolerated. Rehabilitation
started on the first post-operative day, where the
patient was able to achieve ambulation with the aid of
a walking frame and gait training with 4-inch kerb
step-ups. The patient was given a course of
prophylactic antibiotics in view of the high risk of

concomitant fracture of the femoral component of the cement  repeat PJI, as discussed with the inpatient infectious disease
spacer (Fig. 3). Knee joint aspirate cultures pre-operatively specialists. The patient was followed up in clinic for 6 weeks and
were negative for infection. The patient underwent surgery for 3 months postoperatively; however, defaulted on subsequent
the removal of the cement spacer and revision arthroplastywith  clinic visits. During the two follow-up visits, the patient
megaprosthesis (Fig. 4) under general anesthesia. Exposurewas  recovered well and reported no pain or swelling. She was

Figure 4: Intraoperative images depicting (A) removed articulating cement spacer with fractured femur component and intact tibial

component, (B) excised distal femoral fracture fragment, and (C) final placement of megaprosthesis before closure.
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Figure S: Plain radiographs of the patient’s right knee in the immediate
post-operative period after revision total knee arthroplasty with
megaprosthesis in (A) anteroposterior and (B) lateral views. The same
knee is imaged at the latest follow-up 1-year post-operation in (C)
weightbearing anteroposteriorand (D) lateral views.

ambulating independently in the community with the aid of a
walking frame. Clinical evaluation at the last follow-up visit
showed healed wounds, a range of motion of 0-110° good
patella tracking, and stability with varus and valgus stress.

Discussion

PJIs remain one of the leading causes of TKA revisions. Surgical
options for the treatment of PJIs include DAIR and one- or two-
stage revision arthroplasties. This patient initially underwent
DAIR as she was diagnosed with an acute hematogenous PJI.
Recent studies have shown that patients who undergo DAIR
have a higher risk of septic re-revision compared to those who
undergo an initial two-stage revision [S]. This was observed in
our patient, who had a re-infection and subsequently had to
undergo a two-stage revision arthroplasty. Two-stage revision
surgery is a widely accepted treatment strategy, especially for
late-chronic infections. The purpose of the cement spacer is for
local delivery of antibiotics as well as maintaining the knee joint
[6]. They have demonstrated good outcomes, with a reported
infection clearance rate of 85-100% in various studies [7, 8].

However, spacers come with their own set of complications and
limitations.

Bone cement has a porous internal structure, which can actasa
stress riser and lead to decreased strength [9]. Cement-on-
cement articulating spacers can lead to wear, the generation of
cement particles, implant fatigue, and cement spacer or peri-
spacer fractures [10]. Risk factors for spacer fractures include
surgeon-constructed spacers, higher antibiotic doses, non-
congruent femoral component fit, and significant flexion
contracture post-cement spacer insertion [ 10]. Risk factors for
peri-spacer fractures include loose spacers, knee varus or valgus
malignments, femoral notching, and poor bone quality around
the spacer [10]. Antibiotic choice also affects the
biomechanical properties of cement, with vancomycin-loaded
bone cement showing favorable properties over cephazolin-
loaded bone cement and meropenem-loaded bone cement
demonstrating excellent biochemical properties [11].

Spacers are typically left in situ for 6-8 weeks to allow PJI to be
treated with culture-directed antibiotics and skin wounds to
heal. This universally accepted duration was first described by
Insall et al. [12]. Sometimes, cement spacers are left for longer
than expected due to continued infection, patient refusal for
second-stage revision, medical conditions rendering the patient
unfit for surgery, or other unforeseen circumstances such as
operative postponements. Despite prolonged spacer retention,
many patients, including ours, remain satistied with their
functional status while on the cement spacer. Alden reported 31
patients in his case series with an average implantation time of
26 weeks who were allowed full weight bearing with a cement
spacer, of which only one femoral component dislocation and
one spacer fracture were reported [6]. Choi etal. reported seven
patients who were also allowed full weight bearing and range of
motion on an articulating knee cement spacer insertion for
more than 12 months. Six patients had well-functioning
articulating spacers at an average follow-up of 42 months, with 1
spacer failure due to loosening at a S0-months follow-up [13].
Since patients are satisfied with the cement spacer, it may be a
major factor in several patients forgoing or delaying further
surgery. In more extreme cases, such as our patient, they may
choose to default subsequent follow-up appointments,
resulting in prolonged spacer retention.

Spacer retention is an increasingly common complication, so
much so that Hernandez et al. have proposed it as a 1.5-stage
revision arthroplasty option for PJI treatment with an
acceptable rate of infection recurrence and implant durability at
a mean follow-up of 2.7 years [14]. Although patients can
tolerate cement spacers for a longer implantation time than
expected, spacers frequently fail for mechanical reasons
compared to other reasons, such as re-infection [15]. It is
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expected that prolonged loading of the cement spacers will lead
to progressive implant fatigue and bone wear, predisposing to
implant loosening and spacer or peri-spacer fractures [ 16]. Even
in the study by Hernandez et al.,, 20% of patients with spacer
retention showed progressive radiolucent lines on follow-up
radiographs, suggestive of progressive bone wear at the latest
follow-up [14]. Therefore, cement spacers are not meant for
prolonged weight bearing due to the risk of mechanical failure.

Conclusion

Opverall, two-stage revision arthroplasties are only as effective as
patients’ compliance with regular follow-up and subsequent
surgery. Clinicians must make a conscious effort to educate
patients regarding the risk of mechanical failure with retained
spacers and discourage patients from forgoing subsequent
follow-up visits and surgery despite achieving satisfactory
function and quality of life with the cement spacer in-situ. In this
case, the patient maintained the cement spacer in the right knee
for 7 years without major complications. Bone wear and implant

fatigue progressed insidiously, cumulating in fractures of both
the cement spacer and distal femur after a low-energy fall.
Regular evaluation for the development and progress of bone

wear and implant fatigue is recommended in patients with

prolonged retention of cement spacers. Further research is
required to study the long-term safety profile of cement spacers
left in-situ and the potential implications of retained spacers for
subsequent surgeries.

Clinical Message

There is a lack of data on the long-term safety profile of cement
spacers left in-situ and the mechanical complications of retained
spacers. In patients whose compliance with two-stage revision
arthroplasty follow-up is expected to be difficult, regular evaluation
for the progress of bone wear and implant fatigue is required.
Alternatively, clinicians should recommend other methods to treat
PJTs in the above patients to prevent mechanical complications of
retained spacers.
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