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This paper is a comprehensive review that describes indications, contraindications, clinical outcomes,
and pearls and pitfalls of 1.5-stage revision total knee arthroplasty (TKA) utilizing a primary TKA femoral
component, all-polyethylene tibial component, and hand-crafted antibiotic cement for the management
of chronic periprosthetic joint infection. The 1.5-stage exchange TKA details placement of an articulating
spacer for an indefinite period, prolonging revision until reinfection, deterioration of functional status, or
construct failure. A 1.5-stage revision TKA technique is a viable option for treatment of chronic peri-
prosthetic knee infections. The inherent advantages of decreased health-care costs, decreased morbidity
and mortality, and improved emotional ease from having a single procedure is attractive, especially if
reinfection rates are determined to be equivocal to 2-stage revision.
© 2022 The Authors. Published by Elsevier Inc. on behalf of The American Association of Hip and Knee
Surgeons. This is an open access article under the CC BY-NC-ND license (http://creativecommons.org/

licenses/by-nc-nd/4.0/).
Introduction

Periprosthetic joint infection (PJI) remains a serious problem
resulting in significant morbidity and mortality to patients and
increased health-care costs [1]. PJI has an estimated prevalence of
up to 3% in total knee arthroplasty (TKA) [1]. TKA is one of the most
common procedures performed in the United States with PJI pro-
jections reaching 10,000 by 2030, [2] and PJI is the most common
cause of early failure after TKA [1]. Typically, surgical management
is indicated for PJI, with multiple different techniques being
described [3,4]. The goal of revision surgery is complete eradication
of infection with preservation of knee function.

Historically, 2-stage revision TKA was the gold standard for
treatment of chronic PJI, [4] with success rates varying in the
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literature from 73% to 96% [5]. Originally described by Insall et al.
[6] in 1983, a variety of different techniques have been described,
including static spacer, preformed molds, and other hand-crafted
spacers [4,5,7]. The long-term functional data after replantation
have also deemed this treatment a success; however, interim
functional outcomes between procedures are not as promising [8].
More recently, there have been promising results demonstrating
equivocal reinfection rates of 1-stage revision TKA compared to
2-stage revision [9e16] (Table 1).

Single-stage revision TKA was originally described by Borden
and Gearen in 1987, and it is currently gaining popularity as a
viable alternative associated with decreased patient morbidity
and mortality, shorter hospital length of stay, improved func-
tional scores, and decreased health-care costs [9]. Much of the
early literature for these techniques came from Europe, while
there has been a recent increase in popularity in North America
[4]. A meta-analysis of 687 patients with chronic TKA PJI
concluded an 87.1% eradication rate [4]. This procedure entails
resection of infected TKA components with subsequent thorough
debridement and implantation of revision TKA components in a
single surgery. Subsequent PJI after single-stage revision TKA can
sociation of Hip and Knee Surgeons. This is an open access article under the CC BY-
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Table 1
Eradication rates of recent 1-stage and 2-stage revision TKA studies for chronic PJI.

Author Year Stage Spacer type Patients (n) Mean follow-up (y) Eradication rate (%)

Haddad et al. [9] 2015 Two stage Articulating antibiotic-loaded cement spacer 74 6.5 93
Lichstein et al. [10] 2016 Two stage Static spacer 121 3.7 94
Massin et al. [11] 2016 Two stage Static spacer 177 4.6 69
Siddiqi et al. [12] 2019 Two stage All cement articulating spacer 137 4.6 70.8
Petis et al. [13] 2019 Two stage 240 (98%) nonarticulating spacer, 5 (2%)

articulating spacer (femoral component, all-poly tibia)
245 14 83

Tibrewal et al. [14] 2014 Single d 50 10.5 92
Zahar et al. [15] 2016 Single d 46 10 90
Haddad et al. [9] 2015 Single d 28 6.5 100
Massin et al. [11] 2016 Single d 108 3.5 77
Jenny et al. [16] 2016 Single d 114 3.2 61.8
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be devastating, requiring further surgeries with resection of
revision components. This is both costly and, more importantly,
morbid to the patient. The 1.5-stage revision TKA offers the pa-
tient a well-functioning articulating spacer possibly delaying a
second procedure indefinitely. However, if a second procedure is
ultimately needed, the resection of the spacer will be more facile
than revision components, possibly more cost-effective, and
preserve more bone, incurring less morbidity to the patient. The
1.5-stage exchange TKA details placement of a prosthetic artic-
ulating spacer intended to remain for an indefinite period, pro-
longing revision until reinfection, deterioration of functional
status, or construct failure from aseptic loosening. Our institu-
tional results of this novel technique have demonstrated 85%
infection-free survivorship at nearly 3 years [10].

This paper is a comprehensive review that describes indications,
contraindications, clinical outcomes, and pearls and pitfalls of
1.5-stage revision TKA utilizing a primary TKA femoral component,
all-polyethylene tibial component, and hand-crafted antibiotic
cement for the management of chronic PJI (https://www.vumedi.
com/video/15-stage-revision-with-prosthetic-articulating-spacer-
for-the-definitive-management-of-knee-peripros/).

Indications

Treatment of PJI is a multifactorial decision-making process
based on bacterial identification, virulence, health of host, bone and
soft-tissue quality, and timing of symptoms. Currently, single-stage
exchange may be reserved for patients unable to tolerate 2 sur-
geries or for patients with minimal or no comorbidities with an
identified low-virulent organism and a reasonable soft-tissue
window [5,9,11]. Higher failure rates have been reported for
single-stage revision in patients with fungal and gram-negative
infections, as well as patients with multiple medical comorbid-
ities [12]. The indications for 1.5-stage exchange TKA in treating
chronic PJI are broad because it offers preserved knee function and
local concentration of antibiotics, with the ability to perform a
second-stage if needed [13,14]. The indications will continue to
evolve potentially including culture-negative infections: In a recent
study, single-stage exchange TKA revision showed comparable
outcomes to 2-stage exchange TKA revision in chronic culture-
negative PJI [15]. All hosts and organisms may be considered for
this technique.

Contraindications

The major contraindications are massive bone loss, loss of
extensor mechanism, collateral ligament insufficiency resulting in
gross instability, or failure of multiple articulating spacers. In such
cases, a static antibiotic spacer is typically recommended. Relative
contraindications include extensive soft-tissue loss precluding
primary closure of wound, antibiotic-resistant organisms, and
presence of a sinus tract [13].
Preoperative evaluation

Preoperative evaluation necessitates a thorough surgical his-
tory, assessment of medical comorbidities, radiographic evalua-
tion, physical examination, and diagnostic evaluation for PJI.
Surgical history should include any surgical interventions prior to
the index procedure and history of prior PJI with subsequent
management including any antimicrobials that were adminis-
tered. Efforts should be made to obtain prior office notes and
operative notes to glean information regarding previous implant
selection and any intraoperative difficulties or perioperative
complications such as draining sinuses or wound healing issues.
Timing of symptoms from the index procedure, greater than
3 months, and symptom duration, greater than 6 weeks, are used
to differentiate acute from chronic PJI [16]. Some studies have
reported the cutoff between acute and chronic PJI with symptom
duration as early as 3 weeks [17]. History of recent dental pro-
cedures or invasive hematogenous procedures should also be
noted. Radiographic preoperative evaluation includes bilateral
weight-bearing anteroposterior, lateral and sunrise radiographs
to assess for radiolucencies, gross bone loss, level of constraint,
and implant selection. A CT scan or nuclear study is not routinely
used.

A thorough physical exam includes inspection of skin for
integrity, sinus tracts, previous scars, erythema, and swelling. This
soft-tissue envelope assessment is essential. Visual gait analysis can
detect gross dynamic knee instability throughout ambulation. A full
knee examination assesses passive and active range of motion,
flexion contracture, flexion-extension instability, and varus-valgus
laxity or deformity.

All patients should be medically optimized prior to surgery, and
a full panel of labs should be obtained including complete blood
count, complete metabolic panel, erythrocyte sedimentation rate,
C-reactive protein, thyroid-stimulating hormone, vitamin-D levels,
and nutritional labs (albumin, prealbumin). Particular attention
should be paid to preoperative kidney function, as nephrotoxic
antibiotics are typically utilized in the perioperative period, and
acute kidney injury has been reported after knee surgery and spacer
implantation [18,19].

Patients are typically diagnosed with PJI using the most recent
Musculoskeletal Infection Society Definition of PJI [16]. Per the
International Consensus Meeting, ideally the organism should be
identified preoperatively and susceptible to antibiotics [16].

https://www.vumedi.com/video/15-stage-revision-with-prosthetic-articulating-spacer-for-the-definitive-management-of-knee-peripros/
https://www.vumedi.com/video/15-stage-revision-with-prosthetic-articulating-spacer-for-the-definitive-management-of-knee-peripros/
https://www.vumedi.com/video/15-stage-revision-with-prosthetic-articulating-spacer-for-the-definitive-management-of-knee-peripros/
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Surgical technique

Setup

The patient is placed in the supine position, all bony promi-
nences are padded, and the nonoperative leg is appropriately
secured to the table. A nonsterile thigh tourniquet is applied to the
operative extremity prior to skin preparation and draping unless a
sterile tourniquet is needed depending on the length of the prior
incision. Perioperative antibiotics are administered based on pre-
operative aspiration cultures. In culture-negative infections, it is
the authors’ standard protocol to administer weight-based cefa-
zolin and 1 gram of vancomycin prior to incision. One gram of
tranexamic acid is also routinely given intravenously prior to the
procedure at the discretion of the anesthesiologist and surgeon.
The previous incision is delineated using a sterile marking pen, and
an antimicrobial incision drape is applied. Two sterile tables are
utilized including instruments, gowns, gloves, and drapes. The
second “clean” setup is covered during the “first stage” of the
procedure.

Approach

The previous incision is most often used; however, if multiple
incisions are present, the most lateral incision is utilized, as the
main blood supply to the skin over the anterior knee comes from
the medial aspect of femoral and popliteal vessel anastomosis.
Allow for at least a 6-cm skin bridge between incisions to avoid skin
necrosis and subsequent wound complications. If there are trans-
verse incisions, be sure to make your incision at 90 degrees to said
incision, and no less than a 60-degree angle should be created.
Develop thick medial and lateral flaps to preserve vascularity and
perform medial parapatellar arthrotomy. It is important to create
subfascial flaps as the creation of subcutaneous flaps are likely to result
in wound complications. Extensile exposure may be achieved with a
quadriceps snip, V-Y turndown, or tibial tubercle osteotomy.

Upon entering the knee joint, initial exposure can be aided by
performing a generous medial release past the mid-sagittal line. It
is important to be cognizant of medial and lateral dynamic and
static stabilizers when performing synovectomy and extensive
debridement of medial and lateral gutters. Take a minimum of 5
tissue samples for aerobic and anaerobic cultures with additional
fungal and acid-fast bacillus cultures if clinically warranted.

Technique

Removing components
Several different techniques and tools are available for compo-

nent removal, but the typical progression is to remove the modular
tibial polyethylene, followed by the femoral component and then
the tibial baseplate. The patellar component is usually removed last
to protect the extensor mechanism during removal of other com-
ponents. All efforts should be made to minimize iatrogenic bone
loss during component removal along the prosthesis-cement
interface rather than the cement/bone interface. The author’s
preferred method is to use a 13 � 90 � 1.37-mm sagittal saw blade
as the workhorse for removing the components along the cement-
implant junction. Small osteotomes may be used for the posterior
femoral condyle interface. Once the adhesion between prosthesis
and cement has been disrupted, use appropriate extraction tools to
remove the components. A small white-handled curved bone tamp
and mallet will facilitate removal. Remove all cement from the
remaining bone and intramedullary canal with a long pituitary
rongeur, rigid or flexible reamers, and an intramedullary canal
brush. It may be prudent to have a diamond-tipped saw or burr, a
cement removal set, or even ultrasonic devices for cement removal.
Making note of the explanted component sizes and preoperative
templating of the contralateral nonoperative knee can aid in
determining appropriate implant sizes for reconstruction.

Debridement

Perform a complete synovectomy and extensive debridement of
all nonviable tissues including cement, bone, tendon, fascia, sub-
cutaneous tissue, and capsule. Remove intramedullary cement with
osteotome, curettes, and cement extractor tools. Complete removal
of cement may require a drill or flexible reamer over a long
guidewire. Be sure to preserve collateral ligaments and the
extensor mechanism during excisional debridement to allow for
implantation of an unconstrained prosthesis. Thorough irrigation
and debridement of the wound is a crucial step in the process.
Several different irrigant solutions and combinations have been
proposed and reviewed, including chlorhexidine, povidone-iodine,
as well as commercial irrigant adjuncts, without 1 solution
conferring a distinct advantage. However, certain irrigation solu-
tions, and their combinations, have been found to be potentially
harmful [20e22]. It is the authors’ preferences to irrigate the
wound using low-pressure pulsatile lavage with at least 9 liters of
0.9% normal saline in conjunction with a triple-wash full-strength
povidone-iodine solution. A femoral canal brush with the handle
cut is chucked on to a power drill and used for further mechanical
debridement of both femoral and tibial canals (Fig. 1).

Reconstruction

Prosthetic articulating knee spacers have been utilized for
several years, with the advent of several technique modifications as
the procedure has become more popular [23]. The goal of this
procedure is to reconstruct a balanced knee by making freshening
osteotomies to produce neutral alignment and balanced gaps while
being able to eradicate the infection. Recently, a gap-balancing
technique has been described, in which the authors create a sta-
ble tibial cut, restore the distal femoral cut, and then use gap ten-
sioners and metallic augments to balance the joint [23]. With our
technique, we utilize a tibial osteotomy based on tibial anatomy
and preoperative templating along with a combination of
measured resection and soft-tissue balancing techniques. A neutral
tibial osteotomy is created to obtain a stable tibial platform; this
can be done either using an intramedullary or extramedullary
cutting guide or by hand. Proper rotation of the tibial component is
established using the tibial tubercle and a floating trial as refer-
ences. Proper rotation of the femur is established using the trans-
epicondylar axis, and rotation is confirmed based on the neutral
tibia osteotomy in flexion. Soft-tissue releases may be performed to
obtain soft-tissue balance. It is important to note the gaps since the
largest available all-polyethylene tibial thickness is typically
approximately 16 mm. Some manufacturers make a full-tibial 5- to
10-mm augment that the all-polyethylene tibial keel will fit
through. This can be used to “build up” the tibial side in cases of
massive bone loss. Antibiotic cement buildup can also be used for the
spacers to remain cost-effective. The tibial sizing is based on optimal
tibial coverage. The femoral size is determined based on having
approximately 1- to 2-mm cement mantle. In addition, onemust be
cognizant to restore posterior condylar offset since some posterior
bone loss is likely present. In extreme cases, we have employed
short femoral stems, posterior condyle augments, and/or distal
augments. For the tibia, a tibial Schanz or Knowles pin can be
drilled into and attached to the bottom of the all-polyethylene tibia
to act as a stem if needed when bone loss is significant [3]. The trial
is then built and preliminarily placed to make sure it will fit



Figure 1. Chucked femoral canal brush.
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appropriately and to allow the surgeon to evaluate the soft-tissue
balance. We typically use cruciate-retaining polyethylene trials,
even if a posterior-stabilized final implant is intended, to allow for a
better assessment of balance.

Once a clean wound bed is established, the entire surgical team
rescrubs, regowns, and regloves. A blue surgical towel is placed
over the wound, and 1 assistant stays “contaminated” to hold the
extremity with slight traction. The operative leg is reprepped while
a new down sheet, split sheets, stockinette, and then finally ex-
tremity drape are placed. All previous surgical instruments are
isolated on a separate table and noted as contaminated. A new
sterile setup with new instrumentation is obtained for implanta-
tion (Fig. 2).
Implantation of articulating spacer

A trial with the final components is performed prior to
cementation for confirmation of alignment and size. The author
Figure 2. “Contaminated” table covered with a sterile drape, and a new “clean” table
with new sterile instrumentation.
typically implants a metal femoral component and an all-
polyethylene tibial component. Antibiotic calcium sulfate beads
(STIMULAN; Biocomposites, Wilmington, NC) are placed in the
canal prior to implantation. The final femoral component and all-
polyethylene tibial component are cemented using a third-
generation cement technique. The implants are cemented in with
a dry bone surface to allow for stable components and to ensure
spacer longevity. Typically, 2-4 bags of cement are mixed according
to bone loss. Mix the powder and polymer first and then add the
antibiotics for better elution. Each 40-gram bag of cement is hand-
crafted with culture-specific, heat-stable antibiotics, which often
include vancomycin, gentamycin, and tobramycin. A typical 40-
gram bag of cement contains 1 gram of vancomycin powder and
an additional 2.4 grams of tobramycin antibiotic powder to ensure
approximately 10% antibiotic concentration [24]. In the case of a
fungal infection, several different antifungals can be utilized,
including voriconazole, fluconazole, and amphotericin B, with the
appropriate medication and dosage based on the identified fungus
[14]. Extra care must be taken to cement the components in the
correct alignment and rotation due to preexisting bone loss. The
surgeon must confirm and maintain the rotation and alignment
when impacting the components while allowing the cement to
cure. For instance, a plastic impactor along the lateral femoral
flange can be utilized to maintain external femoral rotation while
holding the knee in extension without excessive compression. The
tibia and femur can be cemented in 2 separate batches if main-
taining alignment poses a challenge. Once cured, excess cement
around the rim is carefully removed with an osteotome, making
sure not to disrupt the cement mantle.
Closure

The wound is once again copiously irrigated with normal saline.
A standard multilayer closure of the arthrotomy, subcutaneous
tissue, and skin is performedwithmonofilament sutures. Antibiotic
calcium sulfate beads are placed along the capsule prior to closure.
A recent systematic review has reported favorable results with the
use of beads as an adjunct in the treatment of PJI [25]; however, the
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literature is not robust enough to declare their superiority as a
treatment. Furthermore, adverse outcomes including persistent
wound drainage, purulent exudate, and local tissue irritation have
been reported when large volumesdgreater than 30 ccdof these
beads are used or when placed in a subcutaneous position [25].
Vancomycin powder can also be placed during multilayer closure,
which has been reported to decrease early postoperative infections
after revision arthroplasty [25]. Our preferred technique is to leave
the antibiotic powder coarse as this may increase its elution proper-
ties. Closed incisional negative pressure wound therapy is used in
obese patients (body mass index >35) or those with a tenuous
closure for 7 days. A recent randomized clinical trial has shown that
this may decrease the rate of wound complications in these higher
risk patients [26]. A large compressive ace wrap is placed. The
patient is allowed to bear weight as tolerated with full range of
motion. If there is concern for soft-tissue compromise requiring a
period of rest/immobilization, patients wear a knee immobilizer or
a hinged knee brace locked in extension for 2-6 weeks. Standard
postoperative radiographs are taken in the recovery room (Fig. 3).
Postoperative considerations

Postoperatively, broad-spectrum antibiotics are continued
intravenously and transitioned to culture-specific therapy for an
average of 6 weeks or until a downtrend in erythrocyte sedimen-
tation rate and C-reactive protein is established. Infectious disease
consultation is typically obtained, unless the infectious agent and
specific sensitivities are known. Routine clinical and radiographic
examinations are performed periodically, looking for clinical signs
of infection, instability, or failure of the prosthesis. Bilateral
standing anteroposterior, lateral, and sunrise radiographs are taken
at 6 weeks postoperatively and then every 3 months up to 1 year to
look for signs of interval alignment changes, loosening, or osteol-
ysis. After the 1-year follow-up visit, this interval is increased to
every 6 months. Second-stage revision is not considered unless
infection recurs or clinical or radiographic failure occurs from re-
ported increased pain and radiographic evidence of loosening.
Well-functioning prosthetic articulating spacers are retained with
Figure 3. (a) Preoperative anteroposterior and lateral radiographs of a patient with a right
after placement of an articulating antibiotic spacer. Note that cruciate-retaining componen
antibiotic beads (STIMULAN; Biocomposites, Wilmington, NC) can also be appreciated.
periodic clinical and radiographic follow-up as described above,
with the caveat that the patient should return immediately for re-
evaluation if they experience a change in their clinical status.
Cost

One of the major benefits of using a 1.5-stage prosthetic anti-
biotic TKA spacer is the cost saving by potentially avoiding a
second revision surgery. Previous literature has demonstrated the
increased costs of using a knee spacer with explantation and
replantation stages, particularly in comparison with aseptic
revision [27]. Further studies have also supported that a 1-stage
revision not only leads to lower overall costs but also is cost-
effective compared to a 2-stage approach [27]. There is also the
emotional cost of doing multiple surgeries in a short interval time
period, as revision surgery has been shown to be related to
decreased emotional health and satisfaction [28]. There is a
“psychological savings” for the patient knowing that another
procedure will not have to be performed a few months after the
first stage. This allows for more normal recovery and rehabilitation
and allows the patient to be able to get back to their life, and
employment, on a more regular schedule. Another important
aspect of the procedure is being able to apply the appropriate
procedural codes. While any procedure for PJI can pose its
inherent challenges to the surgeon and patient, remuneration and
coding is an important aspect to discuss. The authors typically
code as an “extensive excisional debridement including deep tis-
sue, tendon and bone of tibia, femur and patella, revision TKA
using permanent components, and application of handcrafted
antibiotic cement”, which captures the true complexity of the case.
Clinical outcomes

This technique has shown excellent short-term outcomes and
promising midterm results. In evaluating 31 chronic PJI cases
treatedwith 1.5-stage exchange TKA using a cobalt-chrome femoral
component and an all-polyethylene tibial component, Hernandez
et al. [28] noted a 16% reimplantation rate and a 90% PJI eradication
total knee periprosthetic joint infection. (b) Postoperative radiographs of a right knee
ts were used, as the patient had a functional posterior cruciate ligament. Absorbable



Table 2
Grades of recommendation for the management of chronic periprosthetic TKA
infections.

Reconstruction Grade of recommendation

1-Stage exchange B
1.5-Stage exchange B
2-Stage exchange B

According to Wright [32], grade A indicates good evidence (level I studies with
consistent findings) for or against recommending intervention; grade B, fair evi-
dence (level II or III studies with consistent findings) for or against recommending
intervention; grade C, poor-quality evidence (level IV or V studies with consistent
findings) for or against recommending intervention; and grade I, insufficient or
conflicting evidence not allowing a recommendation for or against intervention.
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rate at a mean follow-up of 2.7 years. Reimplantation occurred at a
mean of 1.5 years after placement of the initial articulating spacer.
Additionally, of the 5 knees that were reimplanted, none showed
radiographic evidence of loosening, and none were clinically loose
on reimplantation. These 5 elective reimplantations were due to
persistent pain and instability [29]. Similarly, Zamora et al. [29]
evaluated 19 chronic PJI cases treated with 1.5-stage TKA exchange
arthroplasty, and at a mean 3.7 years of follow-up, infection was
eradicated in 90%, and 26% had reimplanted for recurrent pain and
instability after 12 months. Furthermore, infection rate, knee range
of motion, and quality of life score differences between 1.5-stage
exchange and 2-stage exchange arthroplasties were not statisti-
cally significant [30]. Choi et al. [31] evaluated 7 patients with
unplanned retained articulating TKA spacers, and at a mean 2.64
years of follow-up, 86% eradicated the infection and retained their
spacer with good pain control and knee function [31].

In a multicenter study, Siddiqi et al. [13] evaluated 57 chronic PJI
cases treated with a retained articulating spacer, and at a mean of
4.4 years, 78.9% eradicated the infection. The retained spacer cohort
demonstrated noninferiority in reinfection and reoperation rates to
the conventional 2-stage revision group. Due to pain and unsatis-
factory postoperative motion, 38.6% of patients elected to have the
second-stage reimplantation at a mean of 4.4 years. Both 1.5-stage
and 2-stage exchange cohorts had comparable mean final range of
motion of 105.8 and 101.8 degrees, respectively, [13].

It is important to note that reimplantation is not considered a
treatment failure. The 1.5-stage exchange arthroplasty allows for a
second stage to occur with the goal of PJI eradication and preserved
knee function. This surgery is proposed to the patient as the initial
stage of a 2-stage exchange arthroplasty but with plans to maintain
the articulating spacer in situ for as long as the patient tolerates or
until infection recurs or the implant fails. This novel technique
results in competitive success rates compared to 1- and 2-stage
exchange arthroplasty with the clinical difference that it prevents
infection-free patients with maintained knee function from
undergoing a potentially avoidable surgery.

Case series

More recently, our own institutional cohort review analyzed all
patients undergoing 1.5-stage (n ¼ 114) and 2-stage TKA exchange
(n¼ 48)with amean2.6-year follow-up [10]. The infectingorganism
profile was similar between the 2 groups (Staphylococcus coagulase
negative, 14.9% vs 16.7%, respectively; methicillin-sensitive staphy-
lococcus aureus (MSSA) 13% vs 12.5%, respectively; methicillin-
resistant staph aureus (MRSA) 11.4% vs 10.4%, respectively; culture
negative 36% vs 44%, respectively). The 1.5-stage exchange TKA
resulted in a 10.1% difference in infection-free survival (85.1% vs
75.0%, P ¼ .158) compared to 2-stage exchange. Postoperative com-
plications were lower among 1.5-stage exchanges (8.8% vs 31.3%, P <
.001) while The Knee Injury and Osteoarthritis Outcome Score, Joint
Replacement (KOOS, JR) scores improved more from baseline in the
1.5-stage group (24.7-point difference vs 16.6-point difference, P <
.001) than those in the 2-stage cohort. At our institution, we have
found that 1.5-stage exchange may be an effective alternative to the
traditional 2-stage exchange with noninferior infection eradication
and lower postoperative complications.

Pearls and pitfalls

There are several surgical “pearls” that the authors have
discovered over the past several years. The most important aspect
of the surgery is to do a thorough debridement, but care must be
taken to preserve collateral ligaments, if possible. As a draping tip,
when changing to the “clean” setup, have 1 person stay
“contaminated” and support the leg while everyone else changes
and places new drapes; then the leg can be prepped and then
passed off to a “clean” person. When evaluating joint line restora-
tion in cases of bone loss, several different techniques can be
employed, including utilizing the location of the meniscus scar,
location of patella, or measuring approximately 28 mm from
medial epicondyle and 24 mm from lateral epicondyle. When
placing the femoral component, pay attention to the anterior flange
and, if necessary, apply posterior pressure on the lateral flange to
prevent the femoral component from internally rotating and
anteriorization of the femoral component, as posterior condylar
bone loss is not uncommon. Finally, when allowing the cement to
cure, hold the leg in extension but do not apply excessive axial
pressure, as it could cause slight subsidence of the components in
the weaker subchondral bone and cause the knee to be too loose or
unstable.

There are also several issues thatwehave learned to avoid during
the procedure. Many surgeons make the error of rushing to remove
components andplace trials; performing a satisfactory debridement
of all surfaces is paramount in resolution of the infection. When
evaluating bone loss and sizing trial components, it may be neces-
sary to place augmentsdparticularly distal or posterior femurdin
order to attain proper bone contact and gap balance; do not rely on
cement to fill (>4 mm) sites of excessive bone loss when augments
are available. Finally, when cementing, be meticulous and always
check in the back of the joint prior to closure, as cement used to
correct small posterior condylar defects may escape posteriorly.
Summary

A 1.5-stage revision TKA technique is a viable option for treat-
ment of chronic periprosthetic knee infections (Table 2). The
inherent advantages of decreased health-care costs, decreased
morbidity andmortality, and improved emotional ease fromhaving
a single procedure are attractive, especially if reinfection rates are
determined to be equivocal to 2-stage revision [13]. Further studies
are needed to determine the generalizability and indications of
performing a 1.5-stage revision as treatment for chronic PJI in TKA.
The author’s current practice is to perform this 1.5-stage revision
technique on nearly all patients with PJI unless there is significant
soft-tissue or bony compromise. We have found that this technique
provides patients a knee with excellent function and avoids the
need to quickly plan the next revision surgery. If a second stage is
ever required in the future, this can be done on a more-elective
basis with more emotional ease and ample time for patient and
surgeon planning.
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