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Objective: To develop evidence-based consensus recommendations for the optimal timing of hip and
knee arthroplasty to improve patient-important outcomes including, but not limited to, pain, function,
infection, hospitalization, and death at 1 year for patients with symptomatic and radiographic moderate-
to-severe osteoarthritis or advanced symptomatic osteonecrosis with secondary arthritis of the hip or
knee who have previously attempted nonoperative therapy, and for whom nonoperative therapy was
ineffective, and who have chosen to undergo elective hip or knee arthroplasty (collectively referred to as
TJA).
Methods: We developed 13 clinically relevant population, intervention, comparator, outcomes (PICO)
questions. After a systematic literature review, the Grading of Recommendations Assessment, Devel-
opment and Evaluation (GRADE) approach was used to rate the quality of evidence (high, moderate, low,
or very low), and evidence tables were created. A Voting Panel, including 13 physicians and patients,
discussed the PICO questions until consensus was achieved on the direction (for/against) and strength
(strong/conditional) of the recommendations.
Results: The panel conditionally recommended against delaying TJA to pursue additional nonoperative
treatment including physical therapy, nonsteroidal antiinflammatory drugs, ambulatory aids, and
intraarticular injections. It conditionally recommended delaying TJA for nicotine reduction or cessation.
The panel conditionally recommended delay for better glycemic control for patients who have diabetes
mellitus, although no specific measure or level was identified. There was consensus that obesity by itself
was not a reason for delay, but that weight loss should be strongly encouraged, and the increase in
operative risk should be discussed. The panel conditionally recommended against delay in patients who
have severe deformity or bone loss, or in patients who have a neuropathic joint. Evidence for all rec-
ommendations was graded as low or very low quality.
Conclusion: This guideline provides evidence-based recommendations regarding the optimal timing of
TJA in patients who have symptomatic and radiographic moderate-to-severe osteoarthritis or advanced
symptomatic osteonecrosis with secondary arthritis for whom nonoperative therapy was ineffective to
improve patient-important outcomes, including pain, function, infection, hospitalization, and death at 1
year. We acknowledge that the evidence is of low quality primarily due to indirectness and hope future
research will allow for further refinement of the recommendations.
Copyright © 2023 American Association of Hip and Knee Surgeons and American College of
Rheumatology. Published by Elsevier Inc on behalf of American Association of Hip and Knee Surgeons
and Published by Wiley Periodicals LLC on behalf of American College of Rheumatology All rights
reserved.

Guidelines and recommendations developed and/or endorsed by the American College of Rheumatology (ACR) are intended to
provide guidance for patterns of practice and not to dictate the care of a particular patient. The ACR considers adherence to the
recommendations within this guideline to be voluntary, with the ultimate determination regarding their application to be made by
the clinician in light of each patient's individual circumstances. Guidelines and recommendations are intended to promote
beneficial or desirable outcomes but cannot guarantee any specific outcome. Guidelines and recommendations developed and
endorsed by the ACR are subject to periodic revision as warranted by the evolution of medical knowledge, technology, and
practice. ACR recommendations are not intended to dictate payment or insurance decisions, and drug formularies or other third-
party analyses that cite ACR guidelines should state this. These recommendations cannot adequately convey all uncertainties and
nuances of patient care.

The American College of Rheumatology is an independent, professional, medical, and scientific society that does not guarantee,
warrant, or endorse any commercial product or service.

Introduction

Patients who have osteoarthritis (OA) and advanced symptom-
atic osteonecrosis (ON) with secondary arthritis can benefit from
nonoperative treatment, e.g., physical therapy, nonsteroidal anti-
inflammatory drugs (NSAIDs), braces, intraarticular injections, and
weight reduction (1—4). However, none of these treatments are
disease modifying, and progressive pain and loss of function lead
many patients to choose arthroplasty when nonoperative therapy

™ Drs. Hannon, Goodman, Austin, Yates, and Singh contributed equally to this
work.

has lost efficacy. While projected increases in the utilization of total
joint arthroplasty (TJA), including total hip (THA) or knee arthro-
plasty (TKA), vary widely (from estimates of >4 million people in
the US by 2030, to models projecting a slower rise, with a plateau in
2009 (5)), there is consensus that utilization will increase (6—11).
Both procedures have demonstrated success in reducing pain,
restoring function, and improving quality of life for patients who
have radiographic moderate-to-severe OA or advanced symptom-
atic ON with secondary arthritis after insufficient relief from
nonoperative treatments (12,13). As the volume of these proced-
ures continues to rise, the comparative value of these surgeries
versus nonoperative treatment has been questioned (10). Nonop-
erative treatments include, but are not limited to, activity



C.P. Hannon et al. / The Journal of Arthroplasty 38 (2023) 2193—2201 2195

modification, analgesic medications such as NSAIDs or acetamin-
ophen, physical therapy, intraarticular injections, bracing, weight
loss, and gait aids (2).

For this guideline, our population consists of patients who have
moderate-to-severe pain and loss of function and moderate-to-
severe radiographic OA or ON with secondary arthritis, using stan-
dard radiographic measures such as Kellgren/Lawrence (K/L) grade
(14), and who have also completed >1 trials of appropriate nonop-
erative therapy and elected to undergo TJA after a shared decision-
making process with their physician. This does not include pa-
tients who have mild radiographic OA or ON with secondary
arthritis, patients who have minimal pain and/or disability, or pa-
tients who have not tried some form of nonoperative therapy. Prior
to being indicated for TJA, patients' medical comorbidities and prior
nonoperative treatments are evaluated. However, patients may have
their procedure postponed if they did not try specific treatments for
nonoperative arthritis or to pursue medical optimization (15,16).
While nonoperative treatment has benefits for most patients who
have OA or advanced symptomatic ON with secondary arthritis
(1-4), there is no consensus on the effectiveness of specific addi-
tional nonoperative treatments after nonoperative therapy has been
ineffective in patients in the defined population for this guideline,
those who have radiographically moderate-to-severe OA or ON with
secondary arthritis of the hip or knee and moderate-to-severe pain
or loss of function who have completed >1 trials of appropriate
nonoperative therapy (17).

Patients who have certain risk factors, such as obesity, diabetes
mellitus, and nicotine use, may also have surgical treatment
delayed by hospital policy or third-party payers in order to meet
specific criteria to mitigate their surgical risk. However, while these
factors are clearly associated with increased risk for adverse events,
it is unknown whether delaying surgery in order to achieve a
specific glycemic end point, weight or body mass index (BMI)
target, or absolute nicotine cessation leads to improved outcomes
after TJA (18—22).

The purpose of this clinical practice guideline was to develop
consensus on evidence-based recommendations for the optimal
timing of TJA in patients with symptomatic moderate-to-severe OA
or advanced symptomatic ON with secondary arthritis for whom
nonoperative therapy has been ineffective and who elected to un-
dergo TJA, and to evaluate benefits of delays of surgery for addi-
tional nonoperative arthritis treatments or to achieve specific
targets for medical optimization. This guideline is intended for use
during a shared decision-making process with this defined group of
patients and their physicians after nonoperative therapies have
ceased to be effective; this is not a guideline on the efficacy of
nonoperative therapies in patients who have OA or ON with sec-
ondary arthritis who are not candidates for THA or TKA. Although
patients who have inflammatory arthritis may also have OA, either
primary or secondary, they also have moderate systemic inflam-
matory disease activity and are likely to be taking immunosup-
pressant medications at the time of surgery, the management of
which was felt to be beyond the scope of this guideline. This was
the focus of the 2022 American College of Rheumatology (ACR)/
American Association of Hip and Knee Surgeons (AAHKS) Guideline
for the Perioperative Management of Antirheumatic Medication in
Patients With Rheumatic Diseases Undergoing Elective Total Hip or
Total Knee Arthroplasty (23).

Methods

This guideline follows the ACR guideline development process
and ACR policy guiding management of conflicts of interest
and disclosures (https://rheumatology.org/clinical-practice-guide
lines), which includes Grading of Recommendations Assessment,

Summary

e The decision of when to proceed with total joint arthro-
plasty (TJA) in patients who have symptomatic and
moderate-to-severe radiographic osteoarthritis (OA) or
advanced symptomatic osteonecrosis (ON) with second-
ary arthritis for whom nonoperative therapies were inef-
fective should be made by the physician and patient
through a shared decision-making process during which
the unique risks and benefits for the individual patient are
considered.

In patients who have moderate-to-severe symptomatic
OA or advanced symptomatic ON with secondary arthritis
who are indicated for TJA and for whom nonoperative
therapy has been ineffective, we conditionally recom-
mend proceeding directly to surgery without delay for
additional nonoperative treatment of the joint problem.
e For patients who have obesity and moderate-to-severe
symptomatic OA or advanced symptomatic ON with
secondary arthritis who are indicated for TJA, we condi-
tionally recommend against delaying surgery to meet a
rigid weight or body mass index threshold. Patients
should be educated on the increased risk of medical and
surgical complications due to their obesity as well as
counseled on how to lose weight.

In patients with diabetes mellitus and moderate-to-severe
symptomatic OA or advanced symptomatic ON with
secondary arthritis who are indicated for TJA, we condi-
tionally recommend delaying surgery to allow for
improved glycemic control.

In patients with nicotine dependence and moderate-to-
severe symptomatic OA or advanced symptomatic ON
with secondary arthritis who are indicated for TJA, we
conditionally recommend delaying TJA to achieve nico-
tine cessation or decreased use of nicotine products.
While all recommendations in this guideline are condi-
tional based at least in part on the quality of evidence, we
have systematically reviewed all the evidence available to
date, which can be used to make treatment decisions, and
the consensus was high among the expert panel.

Development and Evaluation (GRADE) methodology (24,25). Sup-
plementary Appendix 1, available on the Arthritis Care & Research
website at http://onlinelibrary.wiley.com/doi/10.1002/acr.25175,
includes a detailed description of the methods. Briefly, the core
leadership team drafted 13 clinical population, intervention,
comparator, outcomes (PICO) questions (see Supplementary Ap-
pendix 2, available on the Arthritis Care & Research website at
http://onlinelibrary.wiley.com/doi/10.1002/acr.25175). The litera-
ture review team performed systematic searches with the guidance
and oversight of a medical research librarian, based on the PICO
questions, on September 27, 2021, and later updated on June 19,
2022; in total, 8,283 abstracts were identified. For the purpose of
this guideline, our defined population is patients who have radio-
graphically moderate-to-severe OA or advanced symptomatic ON
with secondary arthritis of the hip or knee and moderate-to-severe
pain or loss of function for whom nonoperative therapy was inef-
fective. Radiographic severity may be measured by validated
grading systems such as K/L or Tonnis (14,26).

After abstract and full-text review, 176 papers were included to
serve as the evidence base for the development of recommenda-
tions. The literature review team then graded the quality of
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evidence (high, moderate, low, very low) and produced the evi-
dence report (see Supplementary Appendix 3, available on the
Arthritis Care & Research website at http://onlinelibrary.wiley.com/
doi/10.1002/acr.25175). A Patient Panel of 8 patients, who were
either candidates for or had prior TJA, was convened and moder-
ated by a rheumatologist and ACR staff (LR, AT, RP). Patients
reviewed the evidence report and provided their perspectives and
preferences for consideration by the Voting Panel. The evidence
was reviewed, and recommendations were formulated and voted
on by an expert Voting Panel consisting of rheumatologists, or-
thopedic surgeons, and patients.

Consensus required >70% agreement on both direction (for or
against) and strength (strong or conditional) of each recommen-
dation, as per ACR practice. A recommendation could be either in
favor of or against the proposed intervention and either strong
or conditional. According to GRADE, a recommendation was
categorized as strong if the panel was very confident that the
benefits of an intervention clearly outweigh the harms or burdens
(or vice versa); a conditional recommendation denoted uncertainty
regarding the balance of benefits and harms, such as when the
evidence quality is low or very low, when the decision was sensitive
to individual patient preferences, or when costs were expected to
impact the decision. Thus, conditional recommendations referred
to decisions in which incorporation of patient preferences was a
particularly essential element of decision-making. Rosters of the
Core Leadership Team, Literature Review Team, and Voting Panel
are included in Supplementary Appendix 4, available on the
Arthritis Care & Research website at http://onlinelibrary.wiley.com/
doi/10.1002/acr.25175.

Target population and guiding principles

These recommendations are for patients who have radio-
graphically moderate-to-severe OA or advanced symptomatic ON
with secondary arthritis of the hip or knee, using standard
radiographic grading such as K/L or Tonnis, and moderate-to-
severe pain or loss of function who have been indicated for elec-
tive TJA through a shared decision-making process with their
physician and have completed and did not improve with >1 trials
of appropriate nonoperative therapy such as physical therapy,
NSAIDs, and/or intraarticular injections (e.g., glucocorticoids or
viscosupplementation). This does not include patients who have
mild radiographic OA, patients who have minimal pain and/or
disability, or patients who have not tried nonoperative therapy.
This guideline does not address arthroplasty for patients who have
rheumatic diseases, as they were the focus of the recent ACR/
AAHKS guideline for the perioperative management of antirheu-
matic medications in patients undergoing total hip and total knee
arthroplasty (23).

A conditional recommendation means that the panel has
inferred that the majority of informed patients would choose the
recommended course of action, but that an appreciable minority
would not. A shared decision-making process with full consider-
ation of patient preferences and individualized risk estimates
should determine the appropriate course of action.

For recommendations regarding modifying risk factors prior to
surgery, including BMI, glycemic control, and nicotine dependence,
patients should be educated on the increased risk of medical and
surgical complications associated with their specific condition.
Patients should be counseled on effective methods to modify the
risk factors (e.g., weight loss, improved glycemic control, nicotine
cessation) and be provided resources to assist them through that
process. However, it is recognized that not all patients have the
medical, financial, or social resources or support available to them
to modify some or all these risk factors.

Recommendations

All recommendations in this guideline are conditional due to the
low or very low quality of evidence (Table 1). There are no strong
recommendations in this guideline, although there was high or
unanimous consensus for all recommendations.

In our defined population, we conditionally recommend
proceeding to TJA without delay over delaying arthroplasty 3
months.

There should be no mandate that patients wait 3 months prior
to TJA as an arbitrary cool-down period. The recommendation is
conditional because there may be exceptions, and the evidence
supporting the recommendation is indirect and very low quality.
Prior to presenting to an orthopedic surgeon and being indicated
for TJA, patients in the defined population have already attempted
nonoperative treatment for an extended period. Further delay to
TJA may lead to increased pain, loss of function, and worsening of
medical comorbidities due to limited mobility. Patients may elect to
delay surgery due to personal reasons (e.g., work or family obli-
gations) or ongoing medical comorbidities that can be optimized
prior to surgery. In these cases, patients may consider proceeding
with nonoperative treatment (excluding intraarticular injections in
some cases; see below) to provide pain relief while awaiting sur-
gery.

In our defined population, we conditionally recommend
proceeding to TJA without delay over delaying arthroplasty for a
trial of physical therapy.

In patients who are indicated for TJA, mandated physical ther-
apy is not recommended to delay or avoid surgery. While physical
therapy may provide benefit in knee and hip OA (2), and physical
therapy may be of benefit in anticipation of arthroplasty as a form
of prerehabilitation to improve the outcome of surgery (27),
delaying surgery for physical therapy may cause increased pain due
to the severity of an individual's disease (28). However, non-
ambulatory patients, patients recovering from medical comorbid-
ities (e.g., stroke) that may limit their rehabilitation
postoperatively, or patients who have major lower extremity
muscular weakness may benefit from delaying TJA for physical
therapy to help improve postoperative outcomes. This recom-
mendation does not apply directly to prerehabilitation, such as a
preoperative individualized exercise and lifestyle modification
program. Observational studies provided additional evidence for
prehabilitation alone and prehabilitation versus usual care for pa-
tients with knee or hip OA or knee or hip ON with secondary
arthritis awaiting TKA/THA. These studies had small sample sizes
and provided indirect comparisons, sometimes with lack of preci-
sion in effect estimates, so the evidence supporting the recom-
mendation is indirect or of low quality. Moreover, the included
randomized controlled trials either did not have a surgical arm or
randomized patients on surgical waiting lists. The effect of physical
therapy ranged from insignificant to borderline significant with
small effect sizes. This recommendation is conditional because
there may be exceptions to this recommendation, and the evidence
supporting the recommendation is indirect and low quality. The
exceptions listed for the first recommendation above, including
delay for personal reasons or other ongoing medical comorbidities,
apply to this recommendation as well.

In our defined population, we conditionally recommend
proceeding to TJA without delay over delaying surgical treat-
ment for a trial of NSAIDs.

The NSAIDs are one of the mainstays of nonoperative treatment
for OA and can provide pain relief for patients with mild disease.
Oral NSAIDs are, however, associated with adverse events (e.g.,
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Table 1
Recommendations for Defined Population.”

2197

Recommendation

Based on the evidence
report of the following

Certainty of evidence Page numbers of evidence

tables in the Supplementary

PICOs Appendix!

In our defined population, we conditionally recommend proceeding to TJA without ~ Very low 1 1-7
delay over delaying arthroplasty 3 months.

In our defined population, we conditionally recommend proceeding to TJA without ~ Low 2 8-37
delay over delaying arthroplasty for a trial of physical therapy.

In our defined population, we conditionally recommend proceeding to TJA without ~ Very low 3 38—-46
delay over delaying surgical treatment for a trial of NSAIDs.

In our defined population, we conditionally recommend proceeding to TJA without  Very low 4 47-53
delay over delaying surgical treatment for a trial of braces and/or ambulatory
aids.

In our defined population, we conditionally recommend proceeding to TJA without  Very low 5 54—63
delay over delaying surgical treatment for a trial of intraarticular glucocorticoid
injections.

In our defined population, we conditionally recommend proceeding to TJA without ~ Very low 6 64—76
delay over delaying surgical treatment for a trial of viscosupplementation
injections.

In our defined population with a BMI of >50, we conditionally recommend Very low 7 77-130
proceeding to TJA without delaying to achieve weight reduction to a BMI of <50.

In our defined population with a BMI of 40—49, we conditionally recommend Very low 8 77-130
proceeding to TJA without delaying to achieve weight reduction to a BMI of <40.

In our defined population with a BMI of 35—39, we conditionally recommend Very low 9 77—-130
proceeding to TJA without delaying to achieve weight reduction to a BMI of <35.

In our defined population with poorly controlled diabetes mellitus, we Very low 10 131-156
conditionally recommend delaying TJA to improve glycemic control.

In our defined population with nicotine dependence, we conditionally recommend Low 11 157—-180
delaying TJA for nicotine use reduction/cessation.

In our defined population with bone loss with deformity or severe ligamentous There were no studies 12 181

instability, we conditionally recommend proceeding to TJA without delay over
delaying TJA for optimization of non—life-threatening conditions.

In our defined population with a neuropathic joint, we conditionally recommend
proceeding to TJA without delay over delaying for optimization of non—life-
threatening conditions.

that either directly or

indirectly answered our

PICO question.

There were no studies 13 181
that either directly or

indirectly answered our

PICO question.

" The defined population is patients with radiographically moderate-to-severe osteoarthritis or osteonecrosis of the hip or knee using standard radiographic grading such as
Kellgren/Lawrence or Tonnis, and for patients with moderate-to-severe pain or loss of function who have been indicated for elective total joint arthroplasty (TJA) through a
shared decision-making process with their physician and have completed trials of >1 appropriate nonoperative therapy. BMI = body mass index; NSAIDs = nonsteroidal

antiinflammatory drugs; PICO = population, intervention, comparator, outcomes.

 In Supplementary Appendix 3, available at http://onlinelibrary.wiley.com/doi/10.1002/acr.25175.

peptic ulcer disease, acute kidney injury, increased cardiovascular
risk, and bleeding) (29). Delaying TJA for treatment with oral
NSAIDs may cause increased harm to the patient with limited
clinical benefit. This recommendation is conditional because there
may be exceptions to this, and the evidence supporting it is indirect
and very low quality. The exceptions listed for the first recom-
mendation above, including delay for personal reasons or other
ongoing medical comorbidities, apply to this recommendation as
well.

In our defined population, we conditionally recommend
proceeding to TJA without delay over delaying surgical treat-
ment for a trial of braces and/or ambulatory aids.

This recommendation is conditional because there may be ex-
ceptions to this recommendation, and the evidence supporting the
recommendation is indirect and very low quality. The exceptions
listed for the first recommendation above, including delay for
personal reasons or other ongoing medical comorbidities, apply to
this recommendation as well. Patients who are recovering from
another lower limb surgery (e.g., contralateral THA or TKA) may
benefit from delaying TJA and using an ambulatory aid during the
recovery period. However, delaying TJA for treatment with a brace
or ambulatory aid can place a burden on the patient given the need
for education on the proper use of ambulatory aids such as canes, as
improper use may lead to altered gait mechanics, increased pain,
and worsened function (30—32).

In our defined population, we conditionally recommend
proceeding to TJA without delay over delaying surgical treat-
ment for a trial of intraarticular glucocorticoid injections.

This recommendation is conditional because there may be
exceptions to this recommendation, and the evidence supporting
the recommendation is indirect and very low quality. The ex-
ceptions listed for the first recommendation above, including
delay for personal reasons or other ongoing medical comorbid-
ities, apply to this recommendation as well. Patients who have an
acute flare of their OA or other inflammatory arthropathy (e.g.,
gout, calcium pyrophosphate deposition disease) may be inter-
ested in delaying TJA for treatment with a glucocorticoid injection
to provide immediate pain relief. There are, however, potential
harms associated with delaying surgery for glucocorticoid injec-
tion treatment, particularly in patients with diabetes mellitus
who have an increased risk of hyperglycemia with intraarticular
glucocorticoids or the increased risk of joint infection if the sur-
gery is performed within 3 months of the intraarticular injection
(33,34).

In our defined population, we conditionally recommend
proceeding to TJA without delay over delaying surgical treat-
ment for a trial of viscosupplementation injections.

This recommendation is conditional because there may be ex-
ceptions to this recommendation, and the evidence supporting the
recommendation is indirect and very low quality. The data on
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viscosupplementation for patients who are otherwise candidates
for TJA were very limited. Viscosupplementation may place an un-
necessary burden on the patient, with limited benefit on pain and
function (30,35,36). The exceptions listed for the first recommen-
dation above, including delay for personal reasons or other ongoing
medical comorbidities, apply to this recommendation as well.

In our defined population with a BMI of >50, we condition-
ally recommend proceeding to TJA without delaying to achieve
weight reduction to a BMI of <50.

In our defined population with a BMI of 40—49, we condi-
tionally recommend proceeding to TJA without delaying to
achieve weight reduction to a BMI of <40.

In our defined population with a BMI of 35—39, we condi-
tionally recommend proceeding to TJA without delaying to
achieve weight reduction to a BMI of <35.

Recommendations 7—9 are conditional because there may be
exceptions to these recommendations, and the evidence sup-
porting a preoperative weight reduction and a rigid BMI or weight
threshold is indirect and very low quality. A majority of the studies
supporting all 3 recommendations were based on comparing TJA
outcomes in patients who underwent bariatric surgical procedures
to the outcomes of those who did not, which are confounded by
effects of bariatric surgery, including malnutrition and metabolic
syndrome, or comparing outcomes in patients with obesity to
outcomes in patients who had a lower BML. It is well-established
that a greater BMI in TJA patients is associated with greater
medical and surgical risks, particularly periprosthetic joint infec-
tion (21,22). Patients who had an elevated BMI should be informed
of these risks when undergoing surgery at their current weight
and should be strongly encouraged to reduce weight prior to TJA, if
possible, to mitigate such risk; it is not clear, however, that post-
poning TJA for weight reduction improves outcomes. Additionally,
pain and function improvements are similar for those who have a
BMI of >35 compared to patients without obesity (37). Although
weight reduction may be used as a criterion for TJA, the use of
absolute BMI or rigid thresholds is discouraged. Not all patients
have the necessary medical, financial, or social support and re-
sources to effectively lose weight at all or within a suitable
timeframe. In addition, patients in whom weight loss is unlikely
and who would benefit markedly from the increased mobility
afforded by TJA in improving their quality of life should have the
information needed to engage in a shared decision-making pro-
cess with their surgeon. The shared decision-making process ed-
ucates the patient about their role in deciding among treatment
options and helps them understand the expected outcomes and
risks, including the increase in technical challenges for the sur-
geon, associated with TJA in patients with obesity. This process
helps patients understand the pros and cons and make the deci-
sion that is right for them.

In our defined population with poorly controlled diabetes
mellitus, we conditionally recommend delaying TJA to improve
glycemic control.

It is well-established that patients who have poor glycemic
control have an increased risk of poor outcomes after TJA (19).
There is likely a benefit to delaying TJA to improve glycemic control;
however, the optimal measure and optimal threshold of glycemic
control to predict surgical outcomes is not known. Measures of
glycemic control include, but are not limited to, glycosylated he-
moglobin (HbA1), fructosamine, and fasting glucose. Thus, we do
not recommend a specific measure or threshold, but recommend
improved glycemic control overall. This recommendation is con-
ditional because the evidence supporting the recommendation is
indirect and very low quality.

In our defined population with nicotine dependence, we
conditionally recommend delaying TJA for nicotine use reduc-
tion/cessation.

Nicotine use is associated with both increased medical and
surgical risks in TJA (18,20). Similar to BMI and poor glycemic
control, patients should be educated on these risks and counseled
to modify the risk prior to TJA through nicotine use reduction or
cessation. In addition, patients should be provided resources to
assist with their nicotine use reduction or cessation. For these pa-
tients presenting with nicotine dependence, there is a potential
benefit of delaying TJA for nicotine use reduction or cessation. This
recommendation is conditional because there are exceptions, and
the quality of evidence supporting the recommendation is low. The
decision to proceed with TJA should not be contingent on complete
nicotine cessation. Instead, the patient should be educated about
the increased surgical risks associated with nicotine use and ideally
engage in nicotine-reduction strategies.

In our defined population with bone loss with deformity or
severe ligamentous instability, we conditionally recommend
proceeding to TJA without delay over delaying TJA for optimi-
zation of non—life-threatening conditions.

There was no evidence for this recommendation; thus, the
recommendation is based on clinician and patient opinion and ex-
periences. In these patients, delaying TJA may lead to increased
instability and increased juxtaarticular bone loss or deformity, which
may increase the technical difficulty of the procedure as well as in-
crease the risk of failure and need for revision. Although patients who
have severe bone loss, deformity, or instability have an increased risk
of revision or reoperation, this risk will likely only increase over time,
with further delay in surgery. Thus, timely TJA should be performed
in these cases when medically appropriate. This recommendation is
conditional because of the very low quality of evidence.

In our defined population with a neuropathic joint, we
conditionally recommend proceeding to TJA without delay over
delaying for optimization of non—life-threatening conditions.

There was no evidence for this recommendation; thus the
recommendation is based on clinician and patient opinion and ex-
periences. Patients who have neuropathic joints in the early stages of
their disease may not have major pain or loss of function but may
have severe joint destruction. As the disease progresses, patients
develop pain, and the extent of bone loss and joint destruction
worsens. These procedures are more technically challenging and
often necessitate the use of more constrained implants typically
reserved for revision arthroplasty. Proceeding with operative treat-
ment in these cases is recommended because delaying surgery in-
creases the technical difficulty of the procedure and does not
improve outcomes after the procedure (38). The recommendation is
conditional because of the very low quality of the evidence in addi-
tion to the rare exceptions that may apply. The exceptions listed for
the first recommendation above, including delay for personal rea-
sons or other ongoing medical comorbidities, apply to this recom-
mendation as well. In addition, there may be a benefit to delaying TJA
in patients whose underlying condition associated with the neuro-
pathic joint is not known to allow for further diagnostic workup.

Discussion

This guideline provides evidence-based recommendations
regarding the optimal timing of elective TJA in patients who have
symptomatic moderate-to-severe OA or advanced symptomatic ON
with secondary arthritis who have chosen to undergo surgical
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treatment after a shared-decision making process with their
physician after nonoperative therapy has lost efficacy. Further
recommendations regarding the timing of TJA in patients with
specific medical comorbidities and risk factors are also provided.
The evidence for each PICO question was very low quality except for
physical therapy and nicotine cessation, which had low quality of
evidence, primarily due to indirectness, as the studies that would
address our questions directly would compare results in patients
randomized to immediate arthroplasty versus those delayed for the
proposed intervention. We included observational studies but
acknowledge that they describe associations of outcomes with the
conditions of interest and were rated down for risk of bias,
imprecision, as well as indirectness. No recommendations were
supported by high or moderate quality evidence.

There are many existing appropriateness criteria, insurance
coverage determination policies, and other guidelines that
comment on the indications for elective TJA (17,39—47). After the
patient elects to proceed with TJA, third parties evaluate the
medical necessity of the procedure using these criteria (15—22).
These guidelines and policies focus on the general diagnosis of OA
or ON with secondary arthritis and prompt a dichotomous choice of
nonoperative versus operative treatment. Coverage determination
policies are utilized by insurance companies to determine if pa-
tients have met the policy indications for TJA and are cited to delay
surgical treatment in favor of continued nonoperative management
or medical risk-factor modification prior to surgery. However,
coverage determination policies are often not based on evidence
studying patients in our defined population with symptomatic
moderate-to-severe radiographic OA or advanced symptomatic ON
with secondary arthritis who have passed the threshold for TJA
indication after a shared decision-making process with their
physician. A prior review of the literature cited by 4 of the major
commercial payers' coverage determination policies found that
<10% of the literature cited in these policies discussed the effec-
tiveness of nonoperative treatments specifically in our defined
population of patients who have moderate-to-severe OA or
advanced symptomatic ON with secondary arthritis who were
indicated for TJA (15). Coverage determination policies are further
limited because they are rarely created from a formal systematic
review process (15,16). In contrast, clinical practice guidelines are
based on a formal systematic review of the current state of the
scientific literature and provide evidence-supported, consensus-
driven best practices for operative and nonoperative treatment of
OA or ON with secondary arthritis of the hip and knee that may
predict optimal outcomes (48). This guideline is the first to provide
evidence-based recommendations developed from a systematic
review on the efficacy of these nonoperative treatments in our
defined population of patients indicated for elective TJA.

The Voting Panel recommended against delaying TJA in our
defined population for additional nonoperative treatment
including physical therapy, NSAIDs, braces or ambulatory aids, as
well as intraarticular injections. Importantly, our defined popula-
tion consists of patients who have moderate-to-severe symptom-
atic and radiographic OA or advanced symptomatic ON with
secondary arthritis who already unsuccessfully tried a course of
nonoperative treatment prior to indication for TJA. The results from
this systematic review found that the efficacy of additional
nonoperative treatments in these patients indicated for TJA is
limited. However, it is not uncommon for patients to have their
surgical procedure delayed by a third party for additional nonop-
erative treatment, creating a major barrier to care. In an 8-year
follow-up study of 3,417 knees deemed appropriate for TKA,
Ghomrawi et al found that only 9% underwent a timely TKA
(defined as within 2 years of meeting appropriateness criteria) (6).
In this cohort, 91% were considered potentially appropriate for TKA

but delayed their surgery. This delay in elective arthroplasty may
lead to further pain and limitations in physical function and sub-
sequently increased risk of disability and chronic disease (6,49).
Patients who are indicated for TJA also prefer to proceed directly
with surgical treatment. In a survey of 200 patients scheduled for
TJA in a 3-month period, 93% stated they would not want to delay
TJA for mandatory physical therapy (50). Our Patient Panel agreed.
Both the Patient Panel and Voting Panel highlighted the clinical and
economic value of timely TJA, which leads to improved pain,
function, quality of life, and satisfaction for patients.

As noted, TJA is the only approved definitive therapy for
moderate-to-severe symptomatic OA of the hip or knee, yet racial
disparities in arthroplasty utilization have persisted for decades
(51). Rigid cutoffs for BMI, HbA1, or smoking status could increase
disparities in arthroplasty utilization by decreasing eligibility
among vulnerable populations and those with lower household
income or social status (52). Pooled data from 21,294 adults who
were >50 years of age from the 1999—2014 National Health and
Nutrition Examination Survey demonstrated that fewer non-
Hispanic Black patients and those with lower household incomes
would be eligible for TJA if the criteria were a BMI of <40, an HbA{
level of <8%, or complete nicotine cessation (52).

The Patient Panel was instrumental in the development of this
guideline and provided valuable insight into how best to apply
these recommendations in the clinical setting. In particular, the
Patient Panel stressed the importance of the shared decision-
making process when indicating a patient for TJA. Each patient is
unique in terms of their goals, preferences, risk tolerance, social
support, socioeconomic status, medical and psychiatric comorbid-
ities, and disease severity. It should be left to the shared decision-
making process for the patient and their physician to determine
whether and when to proceed with TJA. This shared decision-
making process should comprehensively include a discussion of
the unique risks and benefits of the procedure for the individual
patient. Patients who have medical or surgical risk factors as
described in this guideline should be counseled as to their
increased risks, and preoperative attempts to modify these risk
factors through efforts such as weight loss, glycemic control, or
smoking cessation should be encouraged. However, both the Voting
and Patient Panels did not support universal thresholds or inflex-
ible cutoffs for these modifications (e.g., BMI or HbA;.) because
they limit access to care, particularly for racial and ethnic minority
populations, and do not consider the unique medical, surgical, and
social situation of each patient (53). Although lower BMI cutoffs
and HbA;. cutoffs may result in fewer complications in a small
number of patients, the larger impact is increasingly limited access
to complication-free THA and TKA for many more patients
(52,54—58). This practice could result in increased health care
disparities. In addition, the Patient Panel stressed the importance of
providing patients with ample resources to assist with modifying
their risk factors, recognizing that some patients have less access to
resources than others to meet preoperative goals. The Voting Panel
made all recommendations conditional because they also recog-
nized that there are exceptions to these recommendations, such as
a delay for personal reasons due to family or work obligations. It is
important that these unique circumstances be considered during
the shared decision-making process.

The major potential limitation to this guideline is the indirect-
ness and low quality of the available evidence. Moderate- and high-
quality studies addressing these PICO questions will be challenging
to perform. Direct evidence for our questions would entail
randomizing patients indicated for TJA to receive surgical treat-
ment or delay for a trial of additional nonsurgical treatment such as
physical therapy, intraarticular injections, or bracing, and then
assessing long-term patient-important outcomes. Patients and
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surgeons may have concerns about participating in studies in
which patients could be randomized to delayed surgery or not
being offered resources for risk factor modification such as poor
glycemic control. It may be difficult to complete studies with
enough power to demonstrate the effectiveness of risk factor
modification in part due to the relatively low rate of specific com-
plications associated with TJA, even in high-risk patients. Never-
theless, future research is clearly needed in this distinct patient
population. Quasi-experimental study designs may be more fit to
answer some of these questions. Another limitation of the guide-
line is that we grouped several separate populations for our PICO
questions (e.g., knee OA, hip OA, hip ON with secondary arthritis,
and knee ON with secondary arthritis) based on a clinical consensus
from the orthopedic surgeons and the rheumatologists on the Core
Team and lack of knowledge of the proportion of cases of ON with
secondary arthritis that would be included in the literature review,
with an understanding that subgroups might be created if evidence
of differences in clinical outcomes was found by joint type (hip
versus knee) and pathology (OA versus ON with secondary
arthritis). No such evidence was found, and therefore, these were
treated as a group despite the clear heterogeneity of the pop-
ulations. Additional cost to the patient and cost effectiveness of
nonoperative treatments were considered when the recommen-
dations were made, but these were made based on a priori as-
sumptions because there was a lack of cost effectiveness data on
these treatments in our defined population. We did not include
specialists in nonoperative therapy, such as physical therapists, as
this guideline is intended for those patients who had more
advanced and symptomatic disease for whom nonoperative ther-
apy is no longer helpful; however, absence of their perspective is
recognized as a limitation. Also, our population is those patients
who have attempted nonoperative treatment and for whom that
treatment is no longer effective. The determination that a treat-
ment is no longer effective is individualized as determined by a
shared decision-making process between a patient and the
physician.

We did not include patients who have rheumatoid arthritis (RA)
in this guideline, which is a limitation but was beyond our scope, as
questions regarding the timing of surgery in patients who have RA
prioritize medication management to decrease infection risk,
which was the focus of the updated 2022 ACR/AAHKS Guideline for
the Perioperative Management of Antirheumatic Medication in
Patients With Rheumatic Diseases Undergoing Elective Total Hip or
Total Knee Arthroplasty (23). Although patients who have RA may
receive TJA for primary or secondary OA, their perioperative man-
agement is driven by their systemic inflammatory disease.

This guideline has several strengths. The recommendations
were made and voted on by a multidisciplinary collaboration group
of orthopedic surgeons, rheumatologists, and patients who have
undergone or are scheduled to undergo elective TJA who provided
their expertise and insights. In addition, the GRADE methodology is
well validated and was utilized to make these consensus-based
recommendations (24,25). In addition, there was high consensus
for most of the recommendations, with over one-half of the rec-
ommendations unanimously agreed upon.

In conclusion, this guideline provides evidence-based recom-
mendations regarding the optimal timing of elective TJA in patients
who have symptomatic moderate-to-severe OA or advanced
symptomatic ON with secondary arthritis for whom nonoperative
treatment has been ineffective and who have chosen to undergo
surgical treatment after a shared decision-making process with
their physician. Further recommendations regarding the timing of
TJA in patients who have specific medical comorbidities and risk
factors are also provided. Through a systematic review process
incorporating the insight, expertise, and experience of expert

clinicians and patients, consensus recommendations were made
based on the best available evidence for this specific cohort of pa-
tients. We acknowledge that the data supporting these recom-
mendations are of low quality and hope that future research will
allow for further refinement and strengthening of the recommen-
dations for the benefit of patients who suffer from moderate-to-
severe OA or ON with secondary arthritis.
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