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Abstract

Background The impact of specific baseline comorbid

conditions on the relative risk of postoperative mortality

and periprosthetic joint infection (PJI) in elderly patients

undergoing TKA has not been well defined.

Questions/purposes We calculated the relative risk of

postoperative mortality and PJI associated with 29

comorbid conditions in Medicare patients undergoing

TKA.

Patients and Methods The Medicare 5% sample was used

to calculate the relative risk of 90-day postoperative mor-

tality and PJI as a function of 29 preexisting comorbid

conditions in 83,011 patients who underwent primary TKA

between 1998 and 2007.

Results The independent risk factors for 90-day postoper-

ative mortality (in decreasing order of significance) were

congestive heart failure, metastatic cancer, renal disease,

peripheral vascular disease, cerebrovascular disease, lym-

phoma, cardiac arrhythmia, dementia, pulmonary circu-

lation disorders, and chronic liver disease. The independent

risk factors for PJI (in decreasing order of significance) were

congestive heart failure, chronic pulmonary disease, preoper-

ative anemia, diabetes, depression, renal disease, pulmonary

circulation disorders, obesity, rheumatologic disease, psy-

choses, metastatic tumor, peripheral vascular disease, and

valvular disease.

Conclusions We believe this information important when

counseling elderly patients regarding the risks of mortality

and PJI after TKA and risk-adjusting publicly reported

TKA patient outcomes.

Level of Evidence Level II, prognostic study. See the

Guidelines for Authors for a complete description of levels

of evidence.

Introduction

Despite the success of TKA in terms of alleviating pain and

improving function in patients with disabling arthritis of the

knee, devastating complications such as periprosthetic joint

infection (PJI) and death can and do occur [8]. Multiple

clinical risk stratification classification systems, including

the Charlson CoMorbidity Index [4], the American Society

of Anesthesiologists physical status classification (ASA

Class) [1], and the All Patient Revised-Diagnosis Related

Group Severity of Illness and Risk of Mortality [10], are

reliable predictors of morbidity and mortality in certain sur-

gical patients. However, none of these classification systems

has been validated in patients undergoing TKA. Furthermore,
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most surgeons and patients are not familiar with them, and

therefore, they are not helpful for preoperative counseling

regarding the risks of death and PJI after TKA.

Kurtz et al. [8] previously used the Medicare adminis-

trative claims data set to study the risk of PJI after TKA in

Medicare patients. This study identified the presence of

preexisting patient comorbidities, as defined by the Charlson

CoMorbidity index, as a risk factor for PJI along with other

factors such as longer procedure duration, lower socioeco-

nomic status, and male gender. However, although the

Charlson CoMorbidity Index provides a useful surrogate for

the overall health status of surgical patients based on a

composite score from 19 conditions, it is not helpful in elu-

cidating the impact of specific diseases on patient outcomes,

because patients with different combinations of preexisting

conditions may have similar Charlson scores. As a result, the

impact of specific baseline comorbid conditions on the rel-

ative risk of postoperative mortality and PJI, particularly in

the elderly TKA population, has not been well defined. We

therefore evaluated the impact of specific baseline comorbid

conditions on the relative risk of postoperative mortality and

PJI in Medicare patients undergoing TKA.

Patients and Methods

We used the 5% national sample of the Medicare database to

evaluate the association between baseline medical comor-

bidities and the relative risk of 90-day postoperative

mortality and PJI in 83,011 patients who underwent primary

TKA between 1998 and 2007 with at least 1 year of enroll-

ment before the surgery. International Classification of

Diseases, Ninth Revision, Clinical Modification (ICD-9-

CM) code 81.54 and Current Procedural Terminology,

Fourth Edition, code 27447 were used to identify patients

undergoing unilateral primary TKA. This study excluded

patients who were younger than 65 years old or health

maintenance organization enrollees. We excluded health

maintenance organization enrollees because their expendi-

tures are not submitted to the Centers for Medicare &

Medicaid Services for processing and, therefore, claims from

these beneficiaries were not available or may be incomplete.

Using each patient’s unique encrypted Medicare benefi-

ciary identifier, the patients were followed longitudinally

throughout the 10-year study period. We tracked the

patient’s enrollment status and 90-day postoperative mor-

tality using a linked ‘‘denominator’’ file that accompanied

the analytic data sets. The annual Medicare denominator file

contains information regarding the date of death, if appli-

cable, of the enrollees and was used to determine the

prevalence of 90-day postoperative mortality. Any PJI that

was diagnosed during the time period under study (ie, up to

the latest followup, December 31, 2007) was identified with

ICD-9-CM diagnosis code 996.66 (infection resulting from

an internal joint prosthesis) from services provided in any

setting, including inpatient, outpatient, office, skilled nurs-

ing facility, hospice care, and home health agencies. This

ICD-9-CM code is reportedly associated with a high degree

of specificity and concordance with the corresponding clin-

ical diagnosis of PJI in the medical record [3]. Preoperative

comorbid conditions were compiled from diagnoses in either

Part A (inpatient) or Part B (outpatient) claims submitted

during the 12-month period before the operation. We

included only patients who were enrolled during the entire

12-month period in the study so that a full year of baseline

comorbidities could be observed. To minimize misclassifi-

cation of postoperative complications (eg, postoperative ane-

mia) as preexisting comorbid conditions, we only included

those comorbid conditions that were identified in the

administrative claims records at least 30 days before surgery.

We used multivariate Cox regression to evaluate the

association between the 29 comorbid conditions (Table 1)

and 90-day postoperative mortality and PJI. The analysis

controlled for age, gender, race, Census region, receipt of

public assistance (identified by Medicare buy status for

patients whose Medicare premiums and deductibles were

subsidized by the state as a result of their financial status),

and all other baseline comorbidities. These comorbid con-

ditions were based on the specific diseases that are used to

determine the composite Charlson CoMorbidity Index [4] as

well as other diseases that are used as comorbidity measures

for administrative databases, which were associated with

increases in length of hospital stay, hospital charges, com-

plications, and mortality [5]. In addition, preexisting

diseases that have been identified in clinical studies as risk

factors for PJI were also included [17]. We calculated both

the crude relative risk and adjusted hazard ratio associated

with each comorbid condition. The p value associated with

the test of significance (Wald’s chi square statistic) for the

hazard ratio was used to rank the strength of the association

of each comorbid condition with 90-day postoperative

mortality or PJI while controlling for the other comorbid

conditions and other patient factors, as noted previously. The

corresponding p values associated with the test statistics for

the hazard ratio indicated the relative degree of association or

significance of the presence of that specific condition to the

outcomes of interest (eg, postoperative mortality or PJI).

Results

The results of our analyses demonstrated 10 conditions that

are independently associated with an increase in the risk of

90-day postoperative mortality (Table 2). In decreasing

order of significance (p \ 0.005 for all comparisons), the

risk factors for postoperative mortality after TKA in
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Medicare patients were congestive heart failure (hazard

ratio [HR], 2.15; 95% confidence interval [CI], 1.71–2.69),

metastatic cancer (HR, 4.40; CI, 2.67–7.26), renal disease (HR,

2.23; CI, 1.68–2.96), peripheral vascular disease (HR, 1.49; CI,

1.20–1.87), cerebrovascular disease (HR, 1.49; CI, 1.19–1.87),

lymphoma (HR, 2.20; CI, 1.22–4.0), cardiac arrhythmia (HR,

1.26; CI, 1.04–1.54), dementia (HR, 1.84; CI, 1.10–3.07),

pulmonary circulation disorders (HR, 1.72; CI, 1.07–2.76), and

chronic liver disease (HR, 1.50; CI, 1.01–2.21). Hypercho-

lesterolemia was associated with a decreased risk of

postoperative mortality (HR, 0.64; CI, 0.50–0.80).

Our analyses identified 13 conditions that are indepen-

dently associated with an increase in the risk of PJI

(Table 3). In decreasing order of significance, the inde-

pendent risk factors for PJI were congestive heart failure

(HR, 1.28; 95% CI, 1.13–1.46), chronic pulmonary disease

(HR, 1.22; CI, 1.10–1.36), preoperative anemia (HR, 1.26;

CI, 1.09–1.45), diabetes (HR, 1.19; CI, 1.06–1.34),

depression (HR, 1.28; CI, 1.08–1.51), renal disease (HR,

1.38; CI, 1.11–1.71), pulmonary circulation disorders (HR,

1.42; CI, 1.06–1.91), obesity (HR, 1.22; CI, 1.03–1.44),

rheumatologic disease (HR, 1.18; CI, 1.02–1.37), psycho-

ses (HR, 1.26; CI, 1.02–1.57), metastatic tumor (HR, 1.59;

CI, 1.03–2.47), peripheral vascular disease (HR, 1.13; CI,

1.01–1.27), and valvular disease (HR, 1.15; CI, 1.01–1.31).

Discussion

Death and PJI are rare but devastating complications of

TKA. Identifying the impact of specific baseline comorbid

conditions on the relative risk of postoperative mortality

and PJI, especially in elderly patients, is important for

informing discussions between patients and their surgeons

when considering elective TKA. Our results indicate that

certain baseline comorbid conditions, including congestive

heart failure, are associated with a substantially increased

risk of postoperative mortality and PJI in elderly patients

undergoing TKA.

Our study is limited by a number of factors. First, we

relied on administrative claims data, which may not always

correlate precisely with the clinical record [12], to identify

baseline patient comorbidities. However, the prevalence of

each comorbid condition (Table 1) is similar to what has

been reported in other population-based studies of patients

undergoing TKA [7, 18]. Further study is necessary to

better understand the correlation between administratively

coded and clinically valid comorbidities. Because our

findings are based on the elderly Medicare population, it is

unclear if our findings are generalizable to patients younger

than 65 years of age. In addition, potentially relevant

characteristics such as the patient’s body mass index to

indicate the degree of obesity is also not available in the

earlier years of the Medicare data set. Because we relied on

the diagnoses from the claims records, rather than using

clinical criteria such as positive culture or abnormal

serology, to identify cases involving PJI, the number of

patients with PJI may have been overestimated. However,

our previous work demonstrated most deep infections

recorded in the Medicare data set were diagnosed while the

patient was hospitalized, and most were diagnosed by an

orthopaedic surgeon or infectious disease specialists [15],

which lend support that these infections were adequately

identified from the database. Finally, although we have

identified specific comorbidities associated with an

increased risk of postoperative mortality and PJI, it is

unclear whether certain combinations of risk factors (eg,

diabetes and congestive heart failure) result in higher than

anticipated risk of mortality and PJI. Further study is

necessary to better understand the synergistic effect of

Table 1. Comorbid conditions included in the analysis of risk factors

for PJI and 90-day postoperative mortality after TKA

Comorbid conditions Disease prevalence

Hypertension 70%

Ischemic heart disease 27%

Hypercholesterolemia 25%

Diabetes 22%

History of malignancy 20%

Cardiac arrhythmia 19%

Chronic pulmonary disease 18%

Hypothyroidism 18%

Urinary tract infection 17%

Valvular disease 12%

Peripheral vascular disease 12%

Cerebrovascular disease 10%

Congestive heart failure 10%

Preoperative anemia 9%

Rheumatologic disease 7%

Depression 7%

Obesity 6%

Coagulopathy 4%

Psychoses 3%

Renal disease 3%

Chronic liver disease 2%

Pulmonary circulation 1%

Peptic ulcer disease 1%

Dementia 1%

Lymphoma 1%

Metastatic tumor 1%

Alcohol abuse 0%

Hemiplegia/paraplegia 0%

Drug abuse 0%

PJI = prosthetic joint infection.
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combinations of comorbid conditions on the risk of postop-

erative mortality and PJI in elderly patients undergoing TKA.

Previous investigators have attempted to evaluate the

risk factors for mortality and PJI after TKA (Table 4) [8].

In a study involving Medicare patients undergoing TKA,

Kurtz et al. [8] identified male gender, public assistance for

Medicare premiums, and patient comorbidities, based on

the Charlson CoMorbidity Index, as risk factors for PJI.

However, as noted, the Charlson CoMorbidity index,

which is a composite score reflecting the number and

severity of comorbid conditions, provides limited clinical

applicability. We focused on identifying which specific

patient comorbidities are associated with an increased risk

of postoperative mortality and PJI to provide a basis for

improved communication and clinical decision-making

between surgeons and their patients. Parvizi et al. [16]

reviewed the records of 22,540 patients who had undergone

elective TKA at a single institution between 1969 and 1997

to identify patients who died within 30 days after the

procedure. Mortality rates were determined according to

age, gender, diagnosis, implant type, and fixation mode.

The 30-day mortality rate was higher for patients with

preexisting cardiovascular disease and/or pulmonary dis-

ease and simultaneous bilateral TKA. Gill et al. [6]

Table 2. Results of multivariable Cox regression analysis to evaluate the independent risk factors for 90-day postoperative mortality in

Medicare patients undergoing TKA

Comorbid conditions Risk of 90-day

postoperative

mortality with

condition

Risk of 90-day

postoperative

mortality without

condition

Crude relative

risk (95% CI)

Adjusted hazard

ratio (95% CI)

Wald’s

chi-square

p

Congestive heart failure* 1.93% 0.49% 3.94 (3.27–4.75) 2.15 (1.71–2.69) 43.64 \0.0001

Metastatic cancer* 3.43% 0.61% 5.64 (3.60–8.86) 4.40 (2.67–7.26) 33.61 \0.0001

Renal disease* 2.20% 0.58% 3.80 (2.87–5.03) 2.23 (1.68–2.96) 30.82 \0.0001

Hypercholesterolemia� 0.45% 0.69% 0.65 (0.52–0.82) 0.64 (0.50–0.80) 14.14 0.0002

Peripheral vascular disease* 1.30% 0.54% 2.42 (1.98–2.95) 1.49 (1.20–1.87) 12.63 0.0004

Cerebrovascular disease* 1.31% 0.55% 2.39 (1.95–2.94) 1.49 (1.19–1.87) 12.02 0.0005

Lymphoma* 1.76% 0.62% 2.84 (1.57–5.14) 2.20 (1.22–4.0) 6.78 0.0092

Cardiac arrhythmia* 1.12% 0.51% 2.19 (1.82–2.62) 1.26 (1.04–1.54) 5.39 0.0203

Dementia* 2.44% 0.61% 3.98 (2.43–6.51) 1.84 (1.10–3.07) 5.36 0.0206

Pulmonary circulation disorders* 2.11% 0.61% 3.47 (2.27–5.29) 1.72 (1.07–2.76) 5.07 0.0243

Chronic liver disease* 1.20% 0.61% 1.96 (1.29–2.96) 1.50 (1.01–2.21) 4.14 0.0420

Chronic pulmonary disease 0.95% 0.56% 1.70 (1.41–2.07) 1.18 (0.97–1.43) 2.75 0.0973

Diabetes 0.79% 0.58% 1.37 (1.14–1.66) 1.17 (0.96–1.42) 2.35 0.1249

Ischemic heart disease 0.97% 0.50% 1.95 (1.64–2.32) 1.16 (0.96–1.39) 2.29 0.1304

Depression 0.87% 0.61% 1.43 (1.06–1.91) 1.25 (0.91–1.72) 1.94 0.1639

Anemia 1.03% 0.59% 1.76 (1.38–2.24) 1.17 (0.90–1.53) 1.32 0.2503

Peptic ulcer disease 0.75% 0.63% 1.21 (0.54–2.69) 0.65 (0.29–1.47) 1.07 0.3002

Alcohol abuse 1.66% 0.62% 2.67 (1.11–6.39) 1.43 (0.56–3.65) 0.56 0.4549

Urinary tract infection 0.80% 0.59% 1.36 (1.11–1.67) 1.07 (0.87–1.32) 0.40 0.5266

Obesity 0.56% 0.63% 0.88 (0.61–1.28) 0.89 (0.60–1.31) 0.36 0.5464

Valvular disease 1.00% 0.57% 1.73 (1.40–2.15) 0.93 (0.74–1.18) 0.33 0.5654

Rheumatologic disease 0.67% 0.62% 1.08 (0.78–1.49) 0.92 (0.66–1.28) 0.27 0.6065

Hypertension 0.66% 0.55% 1.21 (0.99–1.47) 0.95 (0.78–1.16) 0.22 0.6374

Drug abuse 0.62% 0.63% 0.99 (0.14–7.01) 0.64 (0.09–4.70) 0.20 0.6584

Coagulopathy 1.05% 0.61% 1.73 (1.23–2.43) 1.07 (0.76–1.52) 0.17 0.6843

Hypothyroidism 0.63% 0.63% 1.00 (0.80–1.26) 0.97 (0.77–1.23) 0.06 0.8073

Malignancy 0.82% 0.58% 1.40 (1.15–1.71) 0.98 (0.79–1.22) 0.02 0.8773

Psychoses 0.93% 0.62% 1.51 (1.02–2.23) 0.98 (0.61–1.59) 0.01 0.9411

Hemiplegia/paraplegia 1.36% 0.62% 2.18 (0.82–5.79) 1.01 (0.37–2.78) 0.00 0.9838

* Condition that is statistically significantly associated with an increased adjusted risk of 90-day post operative mortality in Medicare patients

undergoing THA; conditions are listed in descending order of the degree of association with 90-day postoperative mortality based on the p value

associated with the hazard ratio; �condition that is associated with a decreased risk of 90-day postoperative mortality; PJI = prosthetic joint

infection; CI = confidence interval.
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prospectively collected data on 3048 patients who under-

went primary elective TKA between 1976 and 1996.

Fourteen of the 3048 procedures resulted in death within 90

days after surgery. Patients with cardiac comorbidities had

a 16 times higher risk of mortality and risk of mortality in

patients who were 85 years and older was 14 times higher.

Six patients had a history of cardiac disease defined as a

previous hospital admission with a diagnosis of myocardial

infarction or ischemic heart disease and cardiac failure.

Pulido et al. [17] previously evaluated the risk factors

associated with PJI after TJA from 4185 patients under-

going TKA from a single institution from January 2001 to

April 2006 using a retrospective cohort study design.

Higher ASA score, morbid obesity, bilateral arthroplasty,

knee arthroplasty, allogeneic transfusion, postoperative

atrial fibrillation, myocardial infarction, urinary tract

infection, and longer hospitalization were all identified as

risk factors associated with the development of PJI within

the first year after TJA. Lee et al. [11] used a case-control

study design to evaluate risk factors for surgical site

infections in elderly patients who underwent orthopaedic

surgery at Duke University Medical Center and seven

community hospitals in North Carolina and Virginia

between 1991 and 2002. In the bivariate analysis, six

Table 3. Results of multivariable Cox regression analysis to evaluate independent risk factors for PJI in Medicare patients undergoing TKA

Comorbid conditions Risk of PJI

with condition

Risk of PJI

without condition

Crude relative

risk (95% CI)

Adjusted hazard

ratio (95% CI)

Wald’s

chi-square

p

Congestive heart

failure*

4.27% 2.60% 1.64 (1.47–1.84) 1.28 (1.13–1.46) 14.97 \0.0001

Chronic pulmonary

disease*

3.57% 2.58% 1.38 (1.26–1.52) 1.22 (1.10–1.36) 14.58 \0.0001

Preoperative anemia* 3.71% 2.67% 1.39 (1.23–1.58) 1.26 (1.09–1.45) 10.18 0.0014

Diabetes* 3.32% 2.60% 1.28 (1.17–1.40) 1.19 (1.06–1.34) 9.17 0.0025

Depression* 3.69% 2.69% 1.37 (1.19–1.58) 1.28 (1.08–1.51) 8.53 0.0035

Renal disease* 3.99% 2.72% 1.46 (1.20–1.79) 1.38 (1.11–1.71) 8.68 0.0038

Pulmonary circulation

disorders*

4.98% 2.73% 1.82 (1.39–2.38) 1.42 (1.06–1.91) 5.37 0.0205

Obesity* 3.72% 2.70% 1.38 (1.19–1.59) 1.22 (1.03–1.44) 5.25 0.0219

Rheumatologic disease* 3.43% 2.71% 1.27 (1.10–1.46) 1.18 (1.02–1.37) 4.85 0.0277

Pyschoses* 4.03% 2.72% 1.48 (1.23–1.79) 1.26 (1.02–1.57) 4.54 0.0331

Metastatic tumor* 4.69% 2.75% 1.71 (1.17–2.49) 1.59 (1.03–2.47) 4.36 0.0369

Peripheral vascular

disease*

3.37% 2.68% 1.26 (1.12–1.41) 1.13 (1.01–1.27) 4.30 0.0381

Valvular disease* 3.48% 2.66% 1.31 (1.17–1.47) 1.15 (1.01–1.31) 4.26 0.0390

Ischemic heart disease 3.37% 2.53% 1.33 (1.22–1.45) 1.11 (1.00–1.23) 3.62 0.0572

Cardiac arrhythmia 3.35% 2.62% 1.28 (1.16–1.41) 1.11 (0.99–1.24) 3.41 0.0649

Coagulopathy 3.76% 2.72% 1.38 (1.16–1.65) 1.16 (0.96–1.41) 2.26 0.1327

Urinary tract infection 3.08% 2.59% 1.14 (1.03–1.27) 1.09 (0.97–1.21) 2.08 0.1488

Cerebrovascular disease 2.93% 2.74% 1.07 (0.94–1.21) 0.91 (0.78–1.06) 1.57 0.2108

Lymphoma 3.99% 2.75% 1.45 (0.99–2.14) 1.34 (0.85–2.11) 1.53 0.2155

Peptic ulcer disease 4.40% 2.74% 1.60 (1.16–2.22) 1.23 (0.87–1.75) 1.43 0.2321

Malignancy 2.99% 2.70% 1.11 (1.00–1.22) 1.07 (0.95–1.20) 1.33 0.2484

Hypercholesterolemia 2.72% 2.77% 0.98 (0.89–1.08) 0.94 (0.85–1.05) 1.18 0.2763

Hemiplegia/paraplegia 4.42% 2.75% 1.61 (0.94–2.74) 1.32 (0.77–2.27) 1.00 0.3175

Chronic liver disease 3.54% 2.74% 1.29 (1.02–1.64) 1.08 (0.84–1.39) 0.40 0.5285

Alcohol abuse 3.99% 2.76% 1.45 (0.83–2.52) 1.11 (0.63–1.97) 0.13 0.7174

Hypothyroidism 2.72% 2.77% 0.98 (0.88–1.09) 0.98 (0.87–1.10) 0.11 0.7413

Drug abuse 4.35% 2.76% 1.58 (0.76–3.26) 1.14 (0.49–2.66) 0.10 0.7569

Hypertension 2.81% 2.64% 1.07 (0.97–1.17) 1.01 (0.92–1.12) 0.06 0.8025

Dementia 3.35% 2.76% 1.22 (0.80–1.84) 1.03 (0.66–1.61) 0.02 0.8839

* Condition that is statistically significantly associated with an increased adjusted risk of periprosthetic joint infection in Medicare patients

undergoing TKA; conditions are listed in descending order of the degree of association with PJI based on the hazard ratio’s p value; PJI =

prosthetic joint infection; CI = confidence interval.
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variables were associated with surgical site infections.

These included admission from a healthcare facility,

chronic obstructive pulmonary disease, a Charlson score of

3 or greater, the inability to bathe independently, and the

inability to dress independently. Finally, in a retrospective

case-control study, Lai et al. [9] examined the individual

and cumulative effects of various medical comorbidities on

the risk of developing PJI after hip or knee arthroplasty in

51 patients with 52 joint infections. Both diabetes mellitus

and total number of medical conditions were associated

with higher risk of infection.

Although these studies all provide valuable insights into

the risk factors for mortality and PJI after TKA, they are

limited by inadequate sample sizes (ranging from 51 to

9245 patients) to detect baseline risk factors for such rare

outcomes as death and PJI and inclusion of patients from a

single or small number of institutions. Our study builds on

these previous findings by identifying the impact of spe-

cific baseline comorbid conditions on the relative risk of

postoperative mortality and PJI in a large, nationally rep-

resentative cohort of Medicare patients undergoing TKA.

Additionally, our finding that hypercholesterolemia may be

associated with a decreased risk of postoperative mortality

is interesting in light of recent evidence from the Danish

Hip Arthroplasty Registry that suggests the use of

cholesterol-lowering agents (eg, statins) may be associated

with a decreased risk of revision surgery after primary

THA [18]. Although previous authors have identified dia-

betes and rheumatologic disease as predictors of PJI [9], we

found that congestive heart failure, chronic pulmonary

disease, preoperative anemia, and depression are also

associated with an increased risk of PJI. Depression may

also be associated with poor nutritional status, and one

study suggests patients undergoing major joint arthroplasty

who have preoperative anemia are more likely to receive

allogeneic blood transfusions [2], which have been asso-

ciated with an increased risk of postsurgical infection [14].

In summary, we identified the impact of specific base-

line comorbid conditions on the relative risk of 90-day

postoperative mortality and PJI after TKA in Medicare

patients. Recent literature suggests medical management of

diabetes may contribute to lowering the risk of complica-

tions after total joint arthroplasty procedures [13], and

therefore we recommend optimizing the medical manage-

ment of the conditions identified in this study before

considering elective TKA in this elderly patient population.

This information is important when counseling elderly

patients regarding the risks associated with TKA. Fur-

thermore, these variables should be included in risk

adjustment models for public reporting of TKA outcomes.
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