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A B S T R A C T

Objective: The purpose of this study was to determine the effectiveness of knee arthroscopy (KA) in patients with
symptomatic meniscal tears or mechanical symptoms and OA, by using conversion to TKA as a final outcome
measure.
Methods: Retrospective review of all patients with OA who underwent KA in our practice.
Results: 1215 KAs were reviewed; 3.9% underwent conversion to TKA at an average of 3.2 years.
Conclusion: KA plays a role in delaying TKA in knees with meniscal tears and mechanical symptoms with
concurrent OA.

1. Introduction

Arthroscopic knee meniscectomy is the most commonly performed
orthopaedic procedure,1 but the indications have been called into
question following the publication of several large randomized control
trials.2,3 The results of these trials have suggested that KA in the setting
of moderate or severe OA is of no benefit compared to physical and/or
medical therapy. Based on the well publicized papers by Moseley et al.,
Kirkley et al., and the Cochrane Review of the literature before 2006,4

routine KA is not recommended in the setting of severe OA.5 However,
despite recent evidence, the number of arthroscopies for OA has not
decreased,6 as many orthopaedic surgeons continue to advocate for its
role in certain settings, such as when patients suffer from mechanical
symptoms, or in isolated medial compartment OA.7 While arthroscopy
does not cure OA, many point to evidence in the literature that ar-
throscopy has a temporizing effect upon patients’ symptoms,8 and may
potentially delay more invasive surgery, such as total knee arthroplasty
(TKA).9 Although it is generally accepted that patients with advanced
OA do not benefit from KA, patients with mild to moderate OA, me-
niscal pathology, or loose bodies show improvement when treated with
KA.10 Currently there is a lack of consensus regarding the benefit of KA
in the treatment of degenerative medical tears and mechanical symp-
toms in the presence of knee OA.

In a recent systematic review of the literature, Barlow et al.11

question why the recent evidence against arthroscopy has not yet been
met with widespread acceptance, pointing out that the methodological

flaws in the paper by Moseley et al.2 were corrected for by Kirkley
et al.,3 who demonstrated similar results. Barlow et al.11 conclude that
although widespread use of KA for the treatment of OA is contra-
indicated, there remains a body of evidence that suggests that certain
groups of patients still benefit from the procedure. Katz et al.10 com-
pared arthroscopic debridement and lavage to physical therapy in pa-
tients with mild to moderate osteoarthritis and a meniscal tear, and
found no difference in outcomes after 6 and 12 months, however, 30%
of patients crossed over from the non-operative group to the operative
group before 6 months. The study therefore counselled that an initial
nonoperative course was appropriate for this patient population, but
cautioned that physical therapy alone might not suffice in a subset of
patients. The paper by Hubbard et al.7 provides some information about
which subset of patients with OA may benefit from arthroscopy. In their
study, those patients with isolated Outerbridge 3 or 4 lesions of the
medial femoral condyle showed improvement in pain relief with KA.
Although there was deterioration of this effect within the first two years
post-operatively, 65 percent of patients were still pain free at five year
follow-up.

Steadman et al.12 also attempted to clarify which patients with OA
benefit from KA. They identified that younger (< 70) patients with
mechanical symptoms, low-grade OA, limited mal-alignment, and no
tibial osteophytes showed improvements with KA. They also pointed
out that only 20 percent of patients return to higher-impact sport
(squash, tennis, jogging) after TKA, and the majority only return to low-
impact activities such as bicycling. For those patients seeking to
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maintain a higher activity level, while temporizing their symptoms of
OA, KA proved to delay TKA for up to 5 years in 70 percent of patients
with KL grade 3 OA. Even at 10 year follow-up, 40 percent of patients
had still avoided TKA, although it is unclear whether these patients
were still maintaining a high activity level.

There have been few studies examining the long-term outcomes of
KA in patients with degenerative meniscal tears and mechanical
symptoms in the presence of OA. In addition, there has been little
consensus on the specific clinical, intra-operative, and radiographic
findings related to favourable outcome following KA. The purpose of
this study was to further investigate the effectiveness of KA by using
conversion to TKA as a final outcome measure, as well as to identify
specific patient, intra-operative, and radiographic factors that might be
predictive of successful management of OA-related symptoms (meniscal
tears, or mechanical symptoms), with KA.

2. Materials and methods

We reviewed the records of all patients with OA who underwent KA
in our practice. Detailed operative notes and arthroscopic records were
reviewed that provided an Outerbridge score, and the percentage size
and location of cartilage damage in all compartments of the knee, as
well as the size and side of a meniscal tear. In addition, on radiographs,
the pre-operative Kellgren and Lawrence (KL) grade was calculated for
all patients.

All intra-operative findings and pre-KA radiographs of patients that
did not convert to TKA (KA-only group) were reviewed, and compared
with a 2:1 age matched selection of patients who converted to TKA.

2.1. Statistical analysis

For descriptive statistics, comparisons were made across knee scores
using Student t-tests. Time to failure was analyzed using the method of
Kaplan and Meier.13 Failure was defined as conversion to TKA. Sig-
nificance was defined at p < 0.05.

2.2. Source of funding

This study was funded by the Insall Scott Research Foundation.
Funds were used to pay for the salaries for a research assistant and a
biostatistician and for supplies and mailings.

Institutional review board approval was obtained for this study.

3. Results

Between the years 2005 and 2012, 1215 KAs were performed by one
of two senior authors (Table 1). These patients were followed for a
mean of 6 (minimum 2) years. The incidence of conversion to TKA was
3.9 percent (46 patients) at an average time interval of 3.2 years (range
2–8 years). The mean patient age was 51.3 years for the KA-only group
and 56.4 for the TKA group. There were more females in the TKA group
(67.3 percent compared to 32.7 percent in the KA-only group).

3.1. Percentage of compartment and meniscus affected

When comparing the KA-only to the TKA group with a 2:1 age
matched selection of patients, a statistically significant difference was
found when examining for the affected surface areas of each respective
knee compartment, with worse wear identified in the TKA group
(Table 2). This difference was most pronounced in the medial femoral
condyle (MFC), with the KA-only group showing only 19.2 percent
involvement compared to 35.4 percent involvement in the TKA group
(p < 0.001).

In the KA-only group, the mean size of the tear within the medial
meniscus was 13.7 percent of the total area. In the TKA group, the mean
size of the tear was 20.2 percent of the total area of the medial meniscus

(p = 0.016). The size of the tear relative to the total area of the medial
meniscus was significantly greater in the TKA group (Table 2). The
results of a two sided t-test did not find a significant difference in lateral
meniscal tears between the two groups (p = 0.485).

3.2. Outerbridge grade

When comparing the KA-only to the TKA group with a 2:1 age-
matched selection of patients, a statistically significant difference was
found between the Outerbridge scores in almost all respective com-
partments of the knee, with worse scores found in the TKA group
(Table 3). The greatest difference was seen in the MFC, where the KA-
only group averaged 2.6 compared to 3.5 in the TKA group. The ex-
ception was the patellar (PAT) articular surface; in the KA-only group
the mean Outerbridge grade was 3.3 compared to 3.5 (p = 0.262) in
the TKA group.

3.3. Kellgren and Lawrence grade

The mean Kellgren and Lawrence (KL) grades of the two groups
were compared with a 2:1 age-matched selection of patients. The mean
KL grade of the KA-only group was 1.5. Of the 46 patients that un-
derwent TKA, the mean KL grade was 2.5. The mean KL grade of the
TKA group was found to be significantly greater than the mean KL
grade of the KA only group, with a p < 0.001 (Table 4).

4. Discussion

The use of KA as a treatment for degenerative meniscal tears, or
mechanical symptoms in the presence of OA is controversial. Small
randomized controlled trials2,3,14 have recommended restricting its use,
but many continue to advocate for KA in specific subsets of patients
with OA. In their meta-analysis, Spahn et al.15 identify that KA suc-
cessfully treats OA in a “middle-term” time interval (good or excellent
results after 5 years), but they point out that information is lacking to
guide proper patient selection. Our study identifies several patient,
intra-operative, and radiographic factors that are predictive of suc-
cessful treatment of OA-related symptoms with KA, and also demon-
strates the temporizing effect of KA, as it delayed TKA in these patients
at an average follow up of 6 years.

This study reviewed the data from 1215 KA’s, and identified a rate

Table 1
Patient demographics, and average scores for percentage involvement, and Outerbridge
grade, in each compartment.

KA-only TKA

N 1169 46
Male (%) 49.0 32.7
Female (%) 51.0 67.3
Age 51.3 56.0
Size MM Tear 17.7 20.2
Size LM Tear 9.5 9.4
Grade MT 2.2 3.2
Size MT (%) 19.8 31.3
Grade LT 2.8 3.4
Size LT (%) 23.6 35.1
Grade MFC 2.4 3.5
Size MFC (%) 20.6 35.4
Grade LFC 1.3 2.4
Size LFC (%) 13.8 23.7
Grade Troch 2.4 3.3
Size Troch (%) 25.2 35.9
Grade PAT 2.9 3.5
Size PAT (%) 25.7 31.8
Time to TKA NA 3.2
Converted to TKA (%) 3.9

*KA − Knee arthroscopy, **TKA − Total knee arthroplasty.
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