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Abstract
Purpose The place of arthroscopic treatment in osteoarthri-
tis of the knee has generated much controversy. A survey
was initiated to collect the opinion of experienced surgeons.
Methods Of the 211 surgeons interviewed, 170 (80.6 %)
replied to the electronic questionnaire. Respondents had at
least ten years of experience in arthroscopy and currently
perform more than 100 arthroscopies per year. Various in-
dications and treatment modalities for arthroscopy in osteo-
arthritis of the knee had to be evaluated on a scale from
“excellent” to “no indication”.
Results The respondents generally believe that an improve-
ment is more likely in low-grade osteoarthritis (p<0.001) and
in neutral leg axis (p<0.001). The outcome was rated better if
symptoms had persisted for less than six months (p<0.001)

and for patients that were younger than 60 years (p<0.001).
Partial meniscectomy and notchplasty in cases of extension
deficit were considered as successful treatment options. De-
bridement was an accepted indication, with an outcome main-
ly rated as fair. A majority saw no indication for joint lavage,
arthroscopic treatment of arthrofibrosis and removal of
osteophytes. The outcome appears to be poor if a bone edema
is diagnosed on magnetic resonance imaging prior to arthros-
copy. Only 55.9 % of respondents were comfortable with the
current definition of osteoarthritis.
Conclusions Experienced arthroscopic surgeons all over
Europe believe arthroscopy in osteoarthritis is appropriate,
under certain conditions. The major task for surgeons is to
select the right patients who are likely to benefit from this
intervention.

Introduction

Arthroscopic treatment in osteoarthritis of the knee is routine-
ly performed in clinical practice. In 2002 Moseley et al.
initiated the debate on its usefulness, after conducting a widely
respected placebo-controlled trial [1]. They reported that the
outcome after arthroscopic lavage or debridement did not
show better results than placebo procedures. Potts et al. [2]
in 2012 analysed practice patterns for arthroscopy in osteoar-
thritis in the USA and reported that the number of knee
arthroscopies significantly decreased after publication of the
study by Moseley et al. The total number of knee arthros-
copies decreased and the percentage of knee arthroscopies in
osteoarthritis cases fell from 19.8 % (2003) to 13.4 % (2007).

During the last decade, various randomised controlled
trials have questioned this issue and concluded that arthro-
scopic surgery for osteoarthritis is not effective [3–5]. The
American Academy of Orthopaedic Surgeons (AAOS)
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advises against performing arthroscopic debridement or la-
vage in patients with a primary diagnosis of symptomatic
osteoarthritis of the knee [6].

In contrast, several studies, mainly case series, showed that
subgroups of patients sustained benefit from arthroscopic
intervention [7–9]. Dervin et al. showed in a trial including
126 patients with osteoarthritis of the knee that it is difficult to
predict the outcome of arthroscopic interventions [10].

The aim of our survey was to highlight the results of
treatment by experienced European arthroscopic surgeons
and to analyse whether the AAOS recommendations should
be incorporated into clinical practice.

Materials and methods

This study was initiated to explore indication modalities and
outcome after arthroscopy in osteoarthritic knees. Therefore, a
survey of highly experienced surgeons of the European Soci-
ety of Sports Traumatology Knee Surgery and Arthroscopy
(ESSKA) was started. The survey addressed ESSKA mem-
bers with a minimum of ten years practical experience in the
field of arthroscopy who currently perform at least 100 knee
arthroscopies per year. To select suitable participants, ESSKA
requested all members to indicate their experience via email.
Members had to choose between working in the field of
arthroscopy for less than two, less than five, under ten or more
than ten years. A second question was the number of knee
arthroscopies performed per year. Of 377 responding mem-
bers, 227 matched the inclusion criteria and received an invi-
tation to fill out the 25-item electronic questionnaire (Table 1).
The questionnaire was designed to collect data on selection
criteria, clinical, radiological and arthroscopic findings as well
as results after arthroscopic treatment in the osteoarthritic
knee. For each question, there was only one possible answer,
which could be marked using common check boxes. The
questionnaire could only be returned after complete response
to the survey. The respondents were asked to repeat a descrip-
tion of their personal status and field of expertise. Subsequent-
ly they had to evaluate the outcome of arthroscopy in
osteoarthritis with regard to different indications and modali-
ties. A 6-point scale was used for evaluation containing grades
from “excellent” to “poor” and “no indication”. At the end,
participants were asked to decide whether or not they felt
comfortable with the current definition of osteoarthritis. For
classification of osteoarthritis grades, the generally accepted
radiological classification of Kellgren and Lawrence was ap-
plied [11]. The time frame for electronically completing and
submitting the survey ranged from 7 December 2011 to 21
March 2012. Respondents were identified by their email
address to exclude repetitive completions, but were processed
anonymously for further data analysis. To reach a representa-
tive return rate of 80 %, four reminders had to be sent.

Statistical analysis was performed using SPSS (Version 19,
SPSS Inc., Chicago, IL, USA). The data were compared using
the Wilcoxon test for compound samples. A p value less than
0.05 (p<0.05) was considered statistically significant.

Results

Of the 227 surgeons interviewed, 186 (81.9 %) completed the
survey. Sixteen respondents initially declaring that they
performed more than 100 knee arthroscopies per year had
indicated less than 100 when returning the survey. After ex-
cluding those respondents from data analysis, 170 answers of
211 ESSKAmembers were left. The result was a representative
return rate of 80.6 %. There were 157 (92.4 %) respondents
who indicated that they specialised in orthopaedic surgery and
eleven (6.5 %) who marked traumatology. Of the surgeons
surveyed, 64.7 % perform over 200 knee arthroscopies per
year, while 35.3 % perform between 100 and 200. The majority
of respondents work in private practices (44.7 %), followed by
university (22.9 %) and public (22.4 %) hospitals.

One of the central questions of this survey was to eval-
uate the differences in the outcome of arthroscopy in mild
and severe osteoarthritis. Results show significantly (p<
0.001) better rates for grades 1 and 2 according to the
Kellgren and Lawrence classification in comparison to
grades 3 and 4 (Fig. 1). Of the surgeons surveyed, 39.4 %
do not recommend arthroscopy in severe osteoarthritis com-
pared to 18.2 % in mild forms. In grades 1 and 2, 7.1 %
report excellent, 18.2 % very good and 35.9 % good results.
In contrast, in higher grades of osteoarthritis 0.6 % obtained
excellent, 1.2 % very good and 14.7 % good results.

A finding of bone edema on magnetic resonance imaging
(MRI) was connected with a poor outcome. It was evaluated
worst of all indication modalities including 17.1 % fair and
8.8 % poor results. A total of 58.8 % replied that they saw no
indication for arthroscopic intervention in these cases (Fig. 2).

The outcome of patients with an axis deviation was
described as significantly inferior in comparison to patients
with a neutral leg axis (p<0.001). Only a marginal differ-
ence was seen comparing valgus or varus malalignment. Of
the interviewees, 34.7 % marked no indication in these cases
compared to 28.8 % in neutral leg axis (Fig. 3).

In women and men aged less than 60 years results seem
to be significantly better compared to older patients (p<
0.001). Concerning men younger than 60, 3.5 % of the
interviewees considered the outcome of an arthroscopic
intervention as poor compared to 12.4 % in men over
60 years. Results in women generally seem to be less
satisfying than in men. In women aged over 60 years,
29.4 % of respondents do not recommend performing ar-
throscopy, whereas only 18.2 % see no indication for wom-
en under 60 years of age (Fig. 4).
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Table 1 25-item ESSKA survey. One answer per item was possible. Respondents had to evaluate different indications and treatment modalities
(2.1–2.21) on a scale from “excellent” to “good”
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The persistence of symptoms appears to be an important
factor influencing success of the arthroscopic treatment. A
presence of symptoms shorter than six months (p<0.001) is
favoured. Of the physicians questioned, 16.5 % experienced
very good results when symptoms had been present less than
six months in contrast to 5.3 % if symptoms prevailed longer.

In evaluating partial meniscectomy consensus is shown
amongst the respondents on indication in osteoarthritic knees;
11.8 % of the surgeons reported an excellent outcome. This
item achieved the best assessment in the survey (Fig. 5).

Although the majority described results as fair (33.5 %),
followed by good (30 %), debridement is an accepted pro-
cedure amongst the respondents. Only 11.2 % replied there
was no indication in osteoarthritic knees. Arthroscopic joint
lavage in knee osteoarthritis seems to be less successful. Of

the interviewees, 30 % did not see an indication, while
17.1 % had experienced a poor outcome. Of the respon-
dents, 33.5 % marked no indication for removal of
osteophytes, whereas 25.3 % shared the opinion of a fair
outcome. Nevertheless, a small group (7.1 %) appeared to
be convinced of the procedure’s benefit while rating their
results as very good.

Concerning the indication of arthroscopy in osteoarthritis
after arthrofibrosis, the collected data show a limited benefit
for the patient. One third of the respondents saw no indica-
tion for arthroscopy in these cases, 28.2 % reported a fair
outcome and 21.2 % poor results. In contrast, arthroscopic
intervention seems to be beneficial in the therapy of exten-
sion deficits due to intercondylar notch stenosis. In these
cases 21.2 % of the interviewees marked a good indication

Table 1 (continued)
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for notchplasty, while 14.7 % reported very good results.
Disagreement is predominant in the respondents’ opinion
regarding lateral release in cases of osteoarthritis of the
patellofemoral joint; 12.4 % of the surgeons indicated very
good results, while 12.9 % estimated results to be poor,
20.6 % replied fair and 21.2 % good. Every third surgeon
(31.2 %) would not perform a lateral release in these cases.
In therapy of chondrocalcinosis, arthroscopy appears to be
established; 31.2 % of the respondents reported a fair out-
come, whereas a minority of 15.9 % saw no indication for
arthroscopy (Table 2).

In contrast, the outcome of synovectomy in osteoarthritic
knees seems to be more positive with 14.1 % very good and
29.4 % good answers. Finally, the majority of the surgeons
interviewed confirmed their comfort with the current defi-
nition of osteoarthritis. However, 44.1 % respondents of the
survey were not satisfied.

Discussion

The survey has revealed that almost two thirds of respondents
see an indication for arthroscopy in osteoarthritis, under

certain conditions. Osteoarthritis should not be very advanced.
Bone edema on MRI should not exist. In cases of short
duration symptoms better results are achieved, just as in
people who are younger than 60 years. Even in joint lavage,
where the usefulness was challenged by various level 1 studies
[1, 3–5] and criticism prevails in the survey, 7.1 % see a very
good up to an excellent outcome.

Almost 40 % of the experts surveyed do not recommend
performing arthroscopy in grades 3 and 4 according to the
Kellgren and Lawrence classification. The results of Aaron et
al. [7] support this recommendation. In a prognostic level 2
study, they reported in 84 % of knees substantial pain relief
post-operatively in grade 2, while in grade 4 the outcome was
significantly worse. Several other studies demonstrated good
results in low-grade osteoarthritis and described worse out-
comes in advanced stages and in multicompartmental disease
[8, 12, 13]. Moseley et al. used a grading system that rated
each compartment and summarised the results to a score for
the whole knee joint [1]. On this scale, low-grade osteoarthri-
tis in all compartments and severe osteoarthritis in one com-
partment cannot be differentiated, which makes interpretation
and comparison difficult. Kirkley et al. [4] found in a
randomised, controlled trial in patients with moderate to

Fig. 1 Osteoarthritis grades 1
and 2 according to the
radiological classification of
Kellgren and Lawrence were
evaluated significantly better
than grades 3 and 4 (p<0.001)

Fig. 2 Most respondents saw
no indication for arthroscopy in
knee osteoarthritis combined
with bone edema diagnosed by
MRI
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severe osteoarthritis of the knee no additional benefit of ar-
throscopic surgery compared to physical and medical therapy.
In our survey presence of a bone edema on MRI was the item
which received the worst evaluated outcome, and it was
mostly accepted among the informants that the results do not
justify arthroscopic treatment (58.8 % no indication). Xu et al.
[14] noted as the result of a review of recent papers about MRI
of subchondral bone marrow lesions in association with oste-
oarthritis that subchondral bone marrow lesions are associated
with the progression of articular cartilage loss and fluctuation
of pain in knee osteoarthritis. This may be the cause of poor
results in the arthroscopic therapies when bone edema is
present.

Most of the surgeons interviewed described better outcome
in patients without deviation of the leg axis. This is consistent
with the findings of Aaron et al. [7] who reported significantly
worse results in the presence of malalignment. In their study,
treatment of knees with valgus deviation was more disap-
pointing than with varus deviation. A difference of results
between both types of malalignment could not be found in
our survey. Harwin [15] divided 204 knees into three groups
based on alignment and concluded that patients with less
deviated axis do better than those with pronounced axis

deviation. Ogilvie-Harris and Fitsialos had similar results
[16], whereas Steadman et al. [17] reported success in cases
of moderate to severe osteoarthritis and functional improve-
ment in knees with significant angular deformity, but they
defined failure as knees requiring arthroplasty.

The outcome of patients older than 60 was evaluated to be
significantly worse in our survey, regarding both male and
female patients. This observation was confirmed by Wai et al.
[18], who found that the rate of early total knee arthroplasty
following arthroscopic debridement rises with age. In their
analysis, patients of 70 years of age or more were 4.7 times
more likely to have total knee arthroplasty within one year
after debridement compared to patients less than 60 years of
age. Gender was not a determinant for the need for revision in
that study, but Dervin et al. [10] recognised a tendency for
female patients to suffer from a higher degree of pain. Further,
they reported a trend towards greater improvement in pain
after the intervention, which contradicts the prevalent opinion
in this survey. When analysing the influence of gender, it
should be remembered that the incidence of osteoarthritis
among women seems to be higher [19].

The polled experienced better results in patients with a
persistence of symptoms less than six months. That a short

Fig. 4 For patients less than
60 years results are significantly
better (p<0.001). Outcome in
women generally seems to be
less satisfying

Fig. 3 Nearly one third of
respondents generally saw no
indication, whereas one third of
respondents saw no indication
in valgus or varus
malalignment. Of those who
were performing arthroscopy in
osteoarthritis the best results
were seen in patients with
neutral leg axis (p<0.001)
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duration of symptoms improves the chances of a satisfying
outcome is supported by current literature [20–22]. Fond et
al. have shown that a persistence of symptoms for longer
than five years is connected with significantly worse results
[8].

Partial meniscectomy was evaluated by respondents as
most recommendable; 75.3 % of informants described re-
sults as excellent, very good or good, while only 2.9 %
recommended not performing it. It is the only indication
for arthroscopy in symptomatic osteoarthritis of the knee
that is given in the treatment recommendations of the AAOS
[6], and different authors have demonstrated its value [23,
24]. Dervin et al. [10] found a significant connection be-
tween improvement after debridement to remove an unsta-
ble meniscus fragment at arthroscopy. The study by
Moseley et al. [1] included partial meniscectomy even in
the lavage group, as leaving an unstable meniscus tear
untreated was considered unethical. The randomised con-
trolled study by Kirkley et al. [4], which doubted the use of
arthroscopy in osteoarthritis, excluded patients with large
meniscus tears from their trial. However, Herrlin et al. [3]
doubt the use of partial meniscectomy in degenerative me-
dial meniscus tears. They showed that followed by physio-
therapy it does not lead to greater improvement than
physiotherapy alone. Katz et al. [25] reported that
meniscectomy in the presence of cartilage damage in the
medial compartment can reduce the functional status after

surgery. Of the respondents in our survey, 44.2 % believed
debridement of cartilage lesions is a reasonable option in
osteoarthritis, whereas joint lavage was evaluated by 30 %
as having “no indication”, and 17.1 % of surgeons believed
its results were poor. In the literature success of debridement
was disputed [1, 4, 5]; nevertheless, some authors see evi-
dence that under certain conditions it provides satisfactory
results [7, 9, 13]. Lavage as a sole intervention came under
criticism and most authors assessed it sceptically or nega-
tively [1, 4]. Removal of osteophytes was rated even worse
than lavage in our survey, although it has been shown in the
literature that resection of osteophytes, which contribute to
locking of the knee in extension, can provide improvement
in function and decrease pain [8, 17, 26]. In osteoarthritis
after arthrofibrosis, 30 % did not see an indication for
arthroscopy; the results were evaluated as poor or fair by
49.4 % of respondents. Arthroscopic treatment of
arthrofibrosis is a very difficult intervention due to the
prevalence of thickened capsule, loss of joint space, adhe-
sions and scar tissue [27]. Mayr et al. [28] showed a signif-
icant relation between persistence of an extension deficit
and development of osteoarthritis. In limited range of mo-
tion, improvement of range of motion might help to prevent
this effect. The majority of surgeons interviewed for this
survey were convinced that in cases of extension deficit a
notchplasty can provide improvement. This is consistent
with the findings of León et al. [29]. They reported 90 %

Table 2 Evaluation of chondrocalcinosis, lateral release, notchplasty
and arthrofibrosis. The majority of the respondents saw no indication
for arthroscopic treatment in osteoarthritis after arthrofibrosis or for a

lateral release in osteoarthritis of the patellofemoral joint. The outcome
in chondrocalcinotic cases was rated as fair, while the results of a
notchplasty in cases of extension deficits were evaluated better

Answer options Excellent Very good Good Fair Poor No indication

Osteoarthritis after arthrofibrosis 1.8 6.5 12.4 28.2 21.2 30.0

Notchplasty in cases of stenosis and extension deficit 5.3 14.7 21.2 24.1 12.9 21.8

Lateral release in osteoarthritis of the patellofemoral joint 1.8 12.4 21.2 20.6 12.9 31.9

Chondrocalcinosis 0.0 12.4 26.5 31.2 14.1 15.9

Fig. 5 Partial meniscectomy
was seen as an indication with
the best evaluated outcome.
Only five respondents
recommended no indication
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good to excellent pain relief, 81 % significant decrease of
flexion contracture and 74 % excellent relief of subjective
instability in a case series of 69 knees with degenerative
arthritis. A survey by Fithian et al. [30] reflects the disagree-
ment concerning lateral release in osteoarthritis of the
patellofemoral joint that has been revealed in our survey.
Among experienced knee surgeons, with a special interest in
diseases of the patellofemoral joint, agreement was poor
concerning which clinical evidence provides the most appro-
priate indication for this procedure. Fithian et al. concluded
that isolated lateral release is believed to be indicated only
under rare circumstances.

In a retrospective study by Ogilvie-Harris and Fitsialos
[16], 441 arthroscopic procedures in degenerative and ar-
thritic knees, including 51 patients with chondrocalcinosis,
showed relatively poor results. In our survey, 51.2 % of
respondents did not see an indication for arthroscopy in
chondrocalcinosis or observed fair and poor results. Our
survey results were not much better for synovectomy, al-
though Kuzmanova et al. reported good therapeutic results
maintained for five years after this procedure [31].

The majority of surgeons interviewed confirmed they
were comfortable with the current definition of osteoarthri-
tis, although 44.1 % replied they were not. These findings
express a certain discontent and could be a sign of the wish
for a more precise definition and clearer methods for assess-
ment of the disease.

The strengths of the study are to be found in the represen-
tative return rate, which was above 80 %, and in the fact that
every respondent answered every question of the survey. A
weakness of the study might be the complex structure of the
survey, by including grading options with the additional pos-
sibility to select “no indication”. Thus, evaluation of outcome
and the question about indication are combined, which might
have led to conflicting decisions between conveying poor
outcome and indicating that one does not see an indication.

Conclusion

It has been shown that arthroscopy is not universally helpful in
the therapy of osteoarthritis [1, 3–5]; nonetheless, the results
show that experienced surgeons in Europe believe it is appro-
priate and that in certain cases patients can profit from arthro-
scopic treatment. Selecting patients who are likely to benefit
from this therapy is the major task for surgeons. The findings
of this survey show that specialists believe there is improve-
ment in cases of low-grade osteoarthritis, neutral leg axis,
persistence of symptoms less than six months and in patients
with an age of less than 60 years. Partial meniscectomy and
notchplasty in cases of extension deficit were considered as
successful treatment options. Debridement was an accepted
indication, with an outcome mainly rated as fair. In joint

lavage, arthroscopic treatment of arthrofibrosis and resection
of osteophytes a majority saw no indication for arthroscopy.
The outcome appears to be unsatisfactory if a bone edema can
be found on MRI prior to arthroscopy.
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