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Abstract

Background Multiple clinical trials have shown that

arthroscopy for knee osteoarthritis is not efficacious. It is

unclear how these studies have affected orthopaedic prac-

tice in the USA.

Questions/purposes We questioned whether, in the

Veterans Health Administration system, rates of knee

arthroscopy in patients with osteoarthritis have changed

after publication of the initial clinical trial by Moseley

et al. in 2002, and whether rates of arthroplasty within 2

years of arthroscopy have changed during the same period.

Methods Patients 50 years and older with knee

osteoarthritis who underwent arthroscopy between 1998

and 2010 were retrospectively identified and an annual

arthroscopy rate was calculated from 1998 through 2002

and from 2006 through 2010. Patients who underwent knee

arthroplasty within 2 years of arthroscopy during each

period were identified, and a 2-year conversion to

arthroplasty rate was calculated.

Results Between 1998 and 2002, the annual arthroscopy

rate decreased from 4% to 3%. Of these arthroscopies, 4%

were converted to arthroplasty within 2 years. Between

2006 and 2010, the annual arthroscopy rate increased from

3% to 4%. Of these arthroscopies, 5% were converted to

arthroplasty within 2 years.

Conclusions Rates of arthroscopy in patients with knee

osteoarthritis and conversion to arthroplasty within 2 years

have not decreased with time. It may be that evidence alone

is not sufficient to alter practice patterns or that arthroscopy

rates for arthritis for patients in the Veterans Health

Administration system were already so low that the results

of the initial clinical trial had no substantial effect.

Level of Evidence Level III, Retrospective cohort study.

Introduction

Randomized trials have shown that arthroscopic treatment

of knee osteoarthritis is not efficacious. A landmark ran-

domized controlled trial was published in the New England

Journal of Medicine in 2002, which compared arthroscopic

débridement for osteoarthritis with placebo surgery, and it

found no difference in outcomes [18]. Subsequent studies

have consistently shown the same findings [14, 15].

Despite high-quality evidence against arthroscopic

treatment of degenerative knee arthritis, the effect of this
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evidence on clinical practice is less clear. Studies regarding

the use of arthroscopic procedures for knee arthritis are

inconsistent—some show decreasing use of arthroscopy

with time [10, 12, 19], whereas another does not [1]. Some

studies also show high rates of conversion from arthro-

scopy to arthroplasty within a short time, suggesting that

the worst candidates for arthroscopy (ie, those with sub-

stantial enough degenerative changes to warrant knee

arthroplasty) continue to be selected for the procedure [5,

8, 9, 22, 23]. Such findings raise concerns regarding the

translation of evidence from major studies to real clinical

practice.

With this study, we sought to determine if, in the

Veterans Health Administration (VHA) system, (1) rates of

knee arthroscopy in patients with osteoarthritis decreased

with time after publication of the trial by Moseley et al.

[18] and (2) rates of conversion from arthroscopy to

arthroplasty within 2 years have decreased during this same

period.

Patients and Methods

With the approval of our institutional review board,

467,977 patients 50 years and older who had a new diag-

nosis of knee osteoarthritis (based on International

Classification of Diseases, 9th Revision [ICD-9] codes

715.16, 715.26, 715.36, 715.86, 715.96) between 1998 and

2010 were retrospectively identified through the VHA

National Patient Care Database. The VHA National Patient

Care Database includes full diagnostic and procedural data

from all inpatient and outpatient encounters at all VHA

facilities throughout the country [16]. Patients 50 years and

older were selected to focus on those who were most likely

to have osteoarthritis. Laterality was not available in this

database.

Patients with knee osteoarthritis were divided into two

groups: ‘‘prestudy’’, which was composed of patients who

were diagnosed before the study by Moseley et al. [18]

(1998–2002) and ‘‘poststudy’’ was composed of patients

who were diagnosed after their study was published (2006–

2010). A 3-year lag period was intentionally placed

between the two periods to allow time for potential adap-

tations in practice after publication of the study by Moseley

et al. During the prestudy period (1998–2002), 190,659

patients with an average age of 67 years had a diagnosis of

knee osteoarthritis (Table 1). There were 184,054 men

(97%) and 6605 women (3%). During the poststudy period

(2006–2010), 277,318 patients with an average age of 67

years had knee osteoarthritis. There were 262,415 men

(95%) and 14,903 women (5%).

Of these patients, those who underwent knee arthro-

scopy were identified using Current Procedural

Terminology (CPT) codes 29877 (chondroplasty), 29880

(medial AND lateral meniscectomy), or 29881 (medial OR

lateral meniscectomy). CPT code 29877 was selected

because arthroscopic débridement was the main procedure

evaluated by Moseley et al. [18]. Although studies evalu-

ating meniscectomy in osteoarthritis were published more

recently, we elected to include meniscectomy codes in the

current study to concurrently evaluate the use of this pro-

cedure, which is commonly used in osteoarthritis and may

be coded in lieu of a débridement code [12, 21].

The arthroscopy rate was defined as the number of

patients with the diagnosis of knee osteoarthritis within a

given year who underwent arthroscopy within 1 year of the

diagnosis divided by the total number of patients with the

diagnosis of knee osteoarthritis within that given year. The

arthroscopy rate was calculated for each of the 5 years from

1998 through 2002 (prestudy period) and from 2006

through 2010 (poststudy period).

Patients with the diagnosis of knee osteoarthritis who

underwent knee arthroscopy during either of the two study

periods were further reviewed. Those who underwent uni-

compartmental or TKA within 2 years of knee arthroscopy

in each period were identified by ICD-9 code 81.54. The

2-year conversion to arthroplasty rate was defined as the

number of patients in a given year with the diagnosis of knee

osteoarthritis who underwent arthroscopy and subsequently

underwent a knee arthroplasty within 2 years of arthroscopy

divided by the total number of patients with the diagnosis of

knee osteoarthritis who underwent arthroscopy within that

given year. The 2-year conversion to arthroplasty rate was

calculated for each of the 5 years from 1998 through 2002

and from 2006 through 2010 with the same interposing

3-year lag period as described previously.

Statistical Analysis

An interrupted time-series analysis was performed to assess

changes in use of knee arthroscopy and 2-year conversion

to arthroplasty between the start and end of each period and

between the two periods of study. The statistical signifi-

cance of the change in each of these annual rates in the

prestudy period, between the pre- and poststudy periods,

and in the poststudy period was determined. SAS1 soft-

ware (SAS1 Inc, Cary, NC, USA) was used to perform all

analyses.

Results

There was no change in rates of knee arthroscopy with

time, even after publication of the article by Moseley et al.

[18]. During the prestudy period, 6972 patients (4%)
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underwent knee arthroscopy within 1 year of diagnosis. The

mean age of these patients was 59 years (SD, 7.8 years)

(Table 1). There were 6645 men (95%) and 327 women

(5%). During this time, the annual rate of knee arthroscopy

for patients with osteoarthritis decreased from 4% in 1998

to 3% in 2002 (p = 0.001) (Fig. 1). During the poststudy

period, 10,645 patients (4%) underwent arthroscopy within

1 year of diagnosis. The mean age of patients undergoing

arthroscopy was 59 years (SD, 6.5 years) (Table 1). There

were 9924 men (93%) and 721 women (7%). The arthro-

scopy rate at the beginning of the second period (3.09% in

2006) was higher than the rate at the end of the first period

(2.86% in 2002; p = 0.013). In addition, the yearly

arthroscopy rate increased during the second period, from

3.09% in 2006 to 4.07% in 2010 (p\ 0.001) (Fig. 1).

There was no change in the conversion rates between

the pre- and poststudy periods (p = 0.15). The 2-year

conversion to arthroplasty rate during the prestudy period

was 4% (266 patients). The mean age of these patients

was 62 years (SD, 8.5 years) (Table 1). Two hundred

fifty-five (96%) were men and 11 (4%) were women. This

rate was stable during this period, varying between 3%

and 4% each year (p = 0.98) (Fig. 1). The 2-year con-

version rate from arthroscopy to arthroplasty in the

poststudy period was 5% (496 patients). The mean age of

these patients was 60 years (SD, 6.7 years) (Table 1).

There were 466 men (94%) and 30 women (6%). The

annual conversion rate was between 4% and 5%, which

was stable (p = 0.19) (Fig. 1).

Discussion

There is Level I evidence against arthroscopy in the setting

of knee osteoarthritis [14, 15, 18], yet the effect of this

evidence on clinical practice has been unclear. It is

important to evaluate the effect of high-quality studies in

orthopaedics, to confirm the wide adoption of evidence-

based practices, and to justify the commitment of the

Table 1. Patient demographics

Demographics Prestudy period (1998–2002) Poststudy period (2006–2010)

Patients with

osteoarthritis

Patients with

osteoarthritis

treated with

arthroscopy

Patients with osteoarthritis

treated with arthroscopy

followed by arthroplasty

Patients with

osteoarthritis

Patients with

osteoarthritis

treated with

arthroscopy

Patients with osteoarthritis

treated with arthroscopy

followed by arthroplasty

Total number of patients 190,659 6972 266 277,318 10,645 496

Gender

Male (%) 184,054

(97%)

6645

(95%)

255

(96%)

262,415

(95%)

9924

(93%)

466

(94%)

Female (%) 6605

(3%)

327

(5%)

11

(4%)

14,903

(5%)

721

(7%)

30

(6%)

Age

Average

age (years)

67.1 59.3 62.0 67.0 59.3 60.3

Patients 50

–55 years (%)

35,850

(19%)

3036

(44%)

75

(28%)

38,054

(14%)

3218

(30%)

118

(24%)

Patients 55

–65 years (%)

44,355

(23%)

2429

(35%)

100

(38%)

109,103

(39%)

5963

(56%)

294

(59%)

Patients 65 years

and older (%)

110,454

(58%)

1507

(21%)

91

(34%)

130,161

(47%)

1464

(14%)

84

(117%)

Fig. 1 This graph shows the trend in the use of arthroscopy for knee

osteoarthritis and 2-year conversion rate to arthroplasty in the

Veterans Administration hospital system from 1998 to 2010.
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resources necessary to conduct such studies. Our study

shows that the rates of arthroscopy for knee osteoarthritis

have not decreased with time in the VHA population after

the initial study by Moseley et al. [18]. Additionally, the 2-

year conversion to arthroplasty rate did not change sig-

nificantly throughout the period of study.

This study has limitations, which should be noted. First,

we used an administrative database that relies on coding

data, which may be inconsistent with physician records

[11, 17]. It does not provide laterality of the diagnosis or

surgical procedures, so it is possible that the procedures

were performed on the knee contralateral to the arthritic

one. However, even if that is true, our reported arthroscopy

rates would include procedures on nonarthritic knees and

these rates therefore would be over- rather than underes-

timated. Thus, it is unlikely to change our conclusions.

This administrative database also does not provide any

clinical context for the procedures in question. Although

there is sufficient evidence against arthroscopic débride-

ment for osteoarthritis [15, 18], indications such as a loose

body or a bucket handle meniscal tear blocking full ROM

may still be considered appropriate [13, 24]. Presumably,

by restricting arthroscopy codes, we have eliminated many

of those cases. However, because clinical details were not

available, it is possible that some cases in this study were

performed for such reasons. Another limitation of this

database is that it does not indicate the severity of arthritis.

It is possible that many patients had only mild degenerative

changes. This could explain the continued use of arthro-

scopy and the overall low conversion rate to arthroplasty.

Finally, we have no information regarding outcomes in this

patient population, and it is possible that patients benefited

from these surgeries.

Despite the limitations of using an administrative data-

base, it allows an opportunity to evaluate the use of

arthroscopy in patients with osteoarthritis on a wide scale.

Our results differ from those in previously published

studies on the US population [10, 12, 19]; however, each of

the studies has its own limitations, making comparisons

difficult. Potts et al. [19] reported a 40% decline in cases of

knee arthroscopy for osteoarthritis among orthopaedic

surgeons in their American Board of Orthopaedic Surgery

examination case-collection period between 2003 and

2009. However, their data are based on the practices of new

surgeons at a time when their cases are subject to sub-

stantial scrutiny; therefore, it behooves these surgeons to

follow evidence-based practices during this time. It is

possible that outside the board collection period, their

practices would be different. Another study reviewed the

Florida State Ambulatory Surgery Database—which

includes all outpatient surgeries covered by any payer in

Florida—for trends in arthroscopic débridement and lavage

and found a 47% decrease between 2001 and 2010 [12].

Howard et al. [12] noted significant decreases in this pro-

cedure after publication of the studies by Moseley et al.

[18] and Kirkley et al. [15], but they also noted significant

decreases after the Centers for Medicare & Medicaid Ser-

vices discontinued coverage for this procedure in 2003 [3].

However, the study by Howard et al. [12] is limited by its

exclusion of meniscectomy procedure codes from the

analysis, which they acknowledge could be used to bill for

débridement of osteoarthritis. Another study using the

same database included all arthroscopic knee procedures

for the primary diagnosis of osteoarthritis and noted a 49%

decrease between 2000 and 2008; however, only cases

from one state were evaluated [10]. It is difficult to dis-

tinguish the effect of clinical evidence from the effect of

other outside forces such as board certification examina-

tions, changes in insurance coverage, and geographic

practice variability, from these studies. We attempted to

mitigate these potential confounders by using data from a

single national healthcare system that is shielded from the

influence of outside payers and financial incentives to

perform more surgeries, as VHA surgeons are salaried

employees; however, other differences in methodology

further preclude reasonable comparisons between our study

and the published studies. We evaluated trends in the

number of arthroscopies in patients with knee osteoarthritis

relative to the number of patients with the diagnosis. Other

studies use different denominators, including total adult

population (which includes patients without knee

osteoarthritis) [10, 12] and a finite number of surgical cases

(which includes nonarthroscopic and nonknee cases) [19].

Although these other representations allow for historical

comparisons in the same study, our methodology most

directly answers the question of how many patients with

knee osteoarthritis are being treated arthroscopically.

Nevertheless, the arthroscopy rates in our study were rel-

atively low—approximately 3% to 4% of patients with a

diagnosis of knee osteoarthritis underwent knee arthro-

scopy in our study, before and after the study by Moseley

et al. [18]. It is possible that this rate is already sufficiently

low, leaving minimal room for further reduction.

Another important finding in our study is the relatively

low conversion rate of knee arthroscopy to arthroplasty

within 2 years. Our overall 2-year conversion to

arthroplasty rate of less than 4% was much less than rates

reported in other studies. Harris et al. [8] reported a 2-year

conversion rate greater than 20% in patients 65 years and

older in Australia; however, the minimum age of patients

in their study was older than that in our study and advanced

age has been shown to be a risk factor for early conversion

to arthroplasty [9, 25]. Another study of patients in Ontario,

Canada, showed a 1-year conversion rate of 9% and 3-year

conversion rate of 18% among patients 50 and older [25].

Multiple factors could contribute to the differences
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between our study and these previously published reports,

including geographic variability in practices, differences in

patient population, and variability in the reporting of con-

version rates, ranging between 1 and 3 years after

arthroscopy. It also is possible that, relative to other stud-

ies, a preponderance of the patients in our cohort had mild

degenerative disease such that they were not candidates for

arthroplasty. Another possibility is that patients in our

cohort with failed arthroscopies did not or were unable to

undergo arthroplasty within 2 years owing to patient

preference and/or systemic constraints in the VHA system.

Finally, similar to our low arthroscopy rate, our 2-year

conversion rate might be so low that there no room for

additional improvement.

We initially expected the rates of arthroscopy and 2-year

conversion to arthroplasty to decrease with time. However,

physician behavior has been shown to be difficult to change,

even with high-quality evidence [4, 7]. For instance, beta

blockade has been shown to decrease mortality after acute

myocardial infarction, yet the adoption of this practice has

been slow [2, 6, 26]. Active interventions, such as educa-

tional outreach visits and reminders, rather than passive

methods like publications, typically are required to foster

evidence-based changes in practice [7]. Clinical practice

guidelines, such as the American Academy of Orthopaedic

Surgeons guideline entitled ‘‘Treatment of Osteoarthritis of

the Knee (Non-Arthroplasty),’’ which incorporated findings

from the study by Moseley et al., may help to facilitate

changes in practice as well [20]. However, even with such

interventions, targets for behavioral change are unclear.

Should scientific evidence—even high-quality evidence—

be expected to be applied universally to clinical practice, or

are there exceptions to every rule? Despite that the rates did

not decrease, they were very low to start with, even before

the study by Moseley et al. Expectations that the rates

would approach 0% are likely unrealistic. Most states of

disease, including osteoarthritis, are a spectrum; yet the

adoption of evidence-based recommendations typically is

viewed from a black-and-white perspective. It is beyond the

scope of this study to set standards for rates of arthroscopy

in patients with osteoarthritis. Perhaps future studies can

help to define appropriate goals for the adoption of evi-

dence-based practices, including the use of arthroscopy in

patients with knee osteoarthritis.
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