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Abstract

Purpose The purpose of this study was to assess in which proportion of patients with degenerative knee disease aged 50+
in whom a knee arthroscopy is performed, no valid surgical indication is reported in medical records, and to explore pos-
sible explanatory factors.

Methods A retrospective study was conducted using administrative data from January to December 2016 in 13 orthopedic
centers in the Netherlands. Medical records were selected from a random sample of 538 patients aged 50+ with degenerative
knee disease in whom arthroscopy was performed, and reviewed on reported indications for the performed knee arthroscopy.
Valid surgical indications were predefined based on clinical national guidelines and expert opinion (e.g., truly locked knee).
A knee arthroscopy without a reported valid indication was considered potentially low value care. Multivariate logistic
regression analysis was performed to assess whether age, diagnosis (“Arthrosis” versus “Meniscal lesion”), and type of care
trajectory (initial or follow-up) were associated with performing a potentially low value knee arthroscopy.

Results Of 26,991 patients with degenerative knee disease, 2556 (9.5%) underwent an arthroscopy in one of the partici-
pating orthopedic centers. Of 538 patients in whom an arthroscopy was performed, 65.1% had a valid indication reported
in the medical record and 34.9% without a reported valid indication. From the patients without a valid indication, a joint
patient—provider decision or patient request was reported as the main reason. Neither age [OR 1.013 (95% CI 0.984-1.043)],
diagnosis [OR 0.998 (95% CI 0.886-1.124)] or type of care trajectory [OR 0.989 (95% CI 0.948-1.032)] were significantly
associated with performing a potentially low value knee arthroscopy.

Conclusions In a random sample of knee arthroscopies performed in 13 orthopedic centers in 2016, 65% had valid indica-
tions reported in the medical records but 35% were performed without a reported valid indication and, therefore, potentially
low value care. Patient and/or surgeons preference may play a large role in the decision to perform an arthroscopy without a
valid indication. Therefore, interventions should be developed to increase adherence to clinical guidelines by surgeons that
target invalid indications for a knee arthroscopy to improve care.

Level of evidence 1V.
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DTC Diagnosis Treatment Code
ACL Anterior Cruciate Ligament

Introduction

Approximately 25% of people aged 50 years and over experi-
ence knee symptoms from degenerative knee disease [16].
Degenerative knee disease is typically the result of wear and
tear of the cartilage of the knee joint. Patients with degen-
erative knee disease may suffer from pain and stiffness of
the knee [9, 19] and experience locking, clicking, or other
mechanical symptoms [16].

Clinical guidelines [1, 7, 16, 20] recommend non-surgical
treatments (e.g., physical therapy, pain medication (aceta-
minophen, NSAIDs and opioids), and dietary advice (for
weight loss)) for patients aged 50 years and over with degen-
erative knee disease. Arthroscopy is only warranted, in case
of a truly locked knee due to an intra-articular mechani-
cal blockage (when a patient is objectively unable to fully
extend his/her knee) [16], or if pain is not reduced after non-
surgical treatments [1, 7, 20]. These clinical guidelines are
based on evidence showing that a knee arthroscopy for these
patients has no benefit compared to non-surgical treatment
[4, 8, 10, 18]. Moreover, undergoing a knee arthroscopy can
cause harm for patients and waste resources [4, 14], and are,
therefore, considered as low value care in Dutch Choosing
Wisely recommendations and similarly by medical societies
in other countries [2, 12, 21, 22].

Despite the availability of guidelines and Choosing
Wisely recommendations to treat degenerative knee disease
primarily with non-surgical treatments, previous studies
have shown that patients worldwide are not treated accord-
ingly [3, 11, 17]. A recent study showed, for example that
70% of the patients did not receive physical therapy and
89% did not have regular pain medication (> 2 prescrip-
tions within 6 months) prior to a knee arthroscopy [11].
On a global scale, arthroscopic knee surgery for degenera-
tive knee disease is performed more than two million times
each year [16]. However, previous research did not assess the
surgical indications for patients undergoing a knee arthros-
copy, and which proportion was valid or not, with the latter
suggesting potentially low value care. Insight in the extent
to which such low value knee arthroscopies are performed
and what reasons are reported for them, is needed to develop
tailored interventions to reduce them.

Therefore, the aim of this study is to assess which propor-
tion of performed knee arthroscopies among patients aged
50 years and over is performed without a valid surgical indi-
cation being reported and thus potentially low value care,
in 13 Dutch hospitals/private clinics as well as to explore
factors associated with undergoing such a low value knee
arthroscopy. Based on findings in other countries showing
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that patients frequently do not receive non-surgical treat-
ments before a knee arthroscopy, it is hypothesized that a
considerable proportion of the performed knee arthroscopies
do not have a valid indication.

Materials and methods

The Medical Ethical Committee (CME P16.190/NV/nv) of
the Leiden University Medical Center waived the need for
ethical approval under Dutch law for this retrospective study
using administrative data and medical record review in 13
Dutch orthopedic centers (hospitals and private clinics). The
data used were collected as part of the baseline measure-
ment of the ‘SMART (Step-down MRI’s and ARThrosco-
pies) study’, an intervention study that aimed to reduce the
use of low value MRI and arthroscopies for patients with
degenerative knee disease.

Administrative data were collected and all patients aged
50 years and over with knee complaints (surgical Diagnosis
Treatment Codes (DTC) 1801-1899), treated in 2016 in one
of the 13 Dutch orthopedic centers, were selected. Collected
data included: a unique anonymized patient ID, Diagnosis
Treatment Code, type of care trajectory (initial or follow-
up treatment), performed arthroscopy (yes/no), age at the
start of the care trajectory. An initial care trajectory starts
when a patient first visits a hospital for knee complaints. A
follow-up trajectory can be opened after the initial trajectory
when the patient still suffers from the same complaints. The
maximum duration of an initial and follow-up trajectory is
120 days.

Each orthopedic center kept a data file which linked the
unique anonymized patient IDs to the actual local patient
numbers, which was not accessible for the researchers. Sub-
sequently, the researchers randomly selected a sample of 50
patients who underwent a knee arthroscopy in each orthope-
dic center for retrospective chart review, and each orthopedic
center looked up the patient charts matching the anonymized
ID. All participating orthopedic centers gave permission
and if required by hospital regulations, individual patients’
permission was asked for reviewing their medical record.
From the medical records, the surgical indications for knee
arthroscopy (recorded on a date preceding the knee arthros-
copy) were retrieved for each patient. Based on the Dutch
knee arthroscopy guideline [1] and expert opinion from an
orthopedic surgeon specialized in knee problems, an arthros-
copy was coded as performed for a valid or invalid surgi-
cal indication (Table 1). An arthroscopy performed without
a valid indication was considered as potentially low value
care. The valid indications in the category “other symptoms”
were all reviewed by an orthopedic surgeon specialized in
knee problems (RD) and considered as being potentially
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Table 1 Valid and invalid surgical indications for knee arthroscopy

Valid indications

Invalid indications

Anterior Cruciate Ligament (ACL) symptoms

A truly locked knee (an extension limitation of the knee due to an intra-articular

blockage, e.g., a meniscal tear)

Ineffective previous non-surgical treatment, defined as having at least physical

therapy

Pseudo locking symptoms (‘locking’, ‘clicking’ or other
mechanical symptoms without an objective extension
limitation of the knee), reported in a medical record of a
patient with words like ‘pseudo-locking symptoms’ and
‘locking symptoms without a real blockage’

Arthroscopy performed as a result of a patient-provider
decision (yes/no), defined as a decision that was made in
consultation with the patient or on patient’s request. Since
the study is retrospective, this can only be determined if
this information was written in the patient medical record

All other cases without a valid or invalid indication reported

Symptoms caused by a traumatic moment. A traumatic moment is defined as a

sport injury, cycling accident or a fall

Other symptoms (cyst, biopsy, synovitis, loose bodies, complications after arthros-
copy, complications after knee replacement, complex lesion, bucket handle

lesion, bone bruise, infection)

performed for a valid indication (based on the information
reported in the medical record).

From the random sample of 650 patients with knee com-
plaints aged 50 + who underwent a knee arthroscopy, only
the medical records of patients with degenerative knee dis-
ease (surgical DTC 1801 “Arthrosis” and 1805 “Meniscal
lesion”) were included in the analyses (n=1542, 83.5%).
The patient selection for degenerative disease was based on
surgical DTC codes 1801 and 1805 which are, according
to expert opinions and a survey among Dutch orthopedic
surgeons, the DTC codes used for these patients in daily
practice. The minimal sample size (n=335) for the medi-
cal record review was calculated using a single population
proportion formula; with the assumption of 0.5 without a
valid indication, acceptable margin of error 0.05, a 95% con-
fidence level, and a total population undergoing arthroscopy
of 2556.

Statistical analysis

Descriptive statistics were used to describe the character-
istics of orthopedic centers, the proportion of all patients
with degenerative knee disease treated in the 13 centers who
underwent an arthroscopy, the proportion knee arthrosco-
pies in the sample of medical records reviewed that were
performed with and without a valid indication, and which
specific indications were reported for the performed knee
arthroscopies.

A multivariate logistic regression was performed to assess
the extent to which age of the patient, diagnosis (arthrosis
or meniscal lesion), and care trajectory (initial or follow-up)
were associated with the decision to perform a knee arthros-
copy without a valid indication reported. All analyses were

performed using the software package SPSS (IBM SPSS,
version 23). A p value lower than 0.05 was considered sta-
tistically significant.

Results
Background characteristics

As shown in Table 2, six of the 13 participating orthope-
dic centers were teaching hospitals (46.2%), 3 were gen-
eral hospitals (23.1%), 2 were University Medical Centers
(15.4%) and 2 were private clinics (15.4%). In 2016, 31,184
patients aged 50 years and older with knee complaints vis-
ited one of the participating orthopedic centers, of whom
26,991 (86.6%) had degenerative knee disease. The number
of patients with knee complaints ranged from 371 to 4538
patients across centers (median 2126, IQR [1469-3451]).
Both the minimum and maximum number of patients with
knee complaints were from private clinics. The percent-
age of patients with degenerative knee disease ranged from
75.4% in a University Medical Center to 92.5% in a teaching
hospital (median 86.9%, IQR [84.9-87.4%]) (Table 2).

Patients undergoing a knee arthroscopy

Overall, 2556 of the 26,991 (9.5%, range 0.0-25.3%) patients
with degenerative knee disease underwent an arthroscopy in
one of the participating orthopedic centers. One center did
not perform any arthroscopy at all for patients with degen-
erative knee disease in 2016. From these 2556 patients,
the medical records of 542 patients were reviewed on indi-
cations reported for the arthroscopy. Four patients were
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excluded, because the medical records reported they under-
went a (total) knee replacement rather than an arthroscopy.
In 350 (65.1%) of the remaining 538 patients there was at
least one valid surgical indication to perform the arthros-
copy reported (in total 416 indications were reported). Inef-
fective previous non-surgical treatment (37.3%) and a truly
locked knee (33.9%) were most frequently mentioned in the
medical records as an indication to perform the arthroscopy
(Table 3).

In 188 (34.9%) of the 538 patients there was no valid
indication reported to perform a knee arthroscopy. The per-
centage of patients without a reported valid indication and,
therefore, potentially low value care, ranged between 10.8%
(in a University Medical Center) and 63.6% (in a general
hospital) (Table 2). In 4.7% of these patients without a valid
indication, pseudo locking symptoms were reported and
patient—provider decisions (including on patient request)
in 26.3% of patients (Table 3). Performing an arthroscopy
without a valid indication was not associated with age [OR
1.013 (95% CI 0.984—1.043)], diagnosis [OR 0.998 (95% CI
0.886—1.124)] nor type of care trajectory [OR 0.989 (95%
CI 0.948-1.032)].

Discussion

This study shows that while for a considerable part (35%) of
the knee arthroscopies performed in patients with degenera-
tive knee disease no valid surgical indication was reported
and could thus be considered potentially low value care, con-
firming our initial hypothesis, this also means that the major-
ity (65%) was performed with a valid indication reported.
Potentially low value knee arthroscopies were performed in
all types of hospitals. A frequently reported reason (for 26%
of the patients) was that it was a joint patient—provider deci-
sion or that the arthroscopy was performed on the patient’s
request. Age, diagnosis and type of care trajectory were not

associated with patients undergoing a potentially low value
knee arthroscopy.

Previous studies have shown that a considerable num-
ber of patients with degenerative knee disease received an
arthroscopy without first performing non-surgical treat-
ments as recommended by clinical practice guidelines [3,
11, 17]. Muheim et al. [11] for instance showed that 70% of
the patients in their study did not receive physical therapy
before they underwent a knee arthroscopy. However, it was
unknown whether the indication to perform a knee arthros-
copy in these patients was valid (e.g., a truly locked knee).
The results of the current study thus add to the literature
that in 65% of the patients with degenerative knee disease
who undergo arthroscopy there is a valid indication. In addi-
tion, from the 35% of patients without a valid indication for
their knee arthroscopy, our study showed that for 26% of
these patients this was the result of a patient—provider deci-
sion. Although the Choosing Wisely campaign encourages
physicians and patients to engage in conversations about
unnecessary tests, treatments and procedures [5], it can be
questioned whether low value treatments should be consid-
ered by orthopedic surgeons as result of a patient—provider
decision. If we believe the harms and costs of arthroscopies
outweigh any benefits and we are trying to reduce low value
care, orthopedic surgeons should practice evidence-based
decision making in which they clearly explain the evidence,
listen to a patient’s values and preferences, and not offer
to perform an arthroscopy unless there is a valid surgical
indication [15]. As already shown in a previous study of
Rietbergen et al. [13], such evidence-based decision mak-
ing may be hampered by orthopedic surgeons’ beliefs in the
added value of arthroscopies as well as positive experiences
with knee arthroscopies among friends and family in the
patient’s environment.

Based on the results of the current study, 35% of the knee
arthroscopies in these 13 Dutch hospitals potentially do not
add value for patients with degenerative knee disease, could
possibly cause harm and waste resources. Data of Dutch

Table 3 Valid and invalid indications to perform knee arthroscopy in degenerative knee disease

Valid indications knee arthroscopy

Amount, n (%) Invalid indications (low value) knee arthroscopy

Amount, n (%)

13 (3.1%)
141 (33.9%)

ACL symptoms
Locking symptoms

Failed previous non-surgical treatment 155 (37.3%)

Symptoms caused by traumatic moment 46 (11.1%)
Other (cyst, biopsy, synovitis, loose bodies, complica- 61 (14.7%)
tions after arthroscopy, complications after knee
replacement, complex lesion, bucket handle lesion,
bone bruise, infection)
Total 416

9 (4.7%)
50 (26.3%)

Pseudo locking symptoms

Arthroscopy performed as a result of a patient—pro-
vider decision

All other cases without a valid or invalid indication
reported

131 (68.9%)

Total 190
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Hospital Data show that in 2016 12,374 knee arthroscopies
(based on 61 hospitals but without any private clinics) were
performed for degenerative knee disease [6]. Assuming that
one third of these knee arthroscopies are potentially low value,
this means that more than 1.6 million euros were spent on
these knee arthroscopies in 2016 [23]. Therefore, it remains
important to advocate increased adherence to clinical guide-
lines by surgeons and to develop interventions that target inva-
lid indications for a knee arthroscopy.

This study also has limitations. First, the hospitals partici-
pating in this study were likely a non-representative sample
of Dutch hospitals and private clinics. They have participated
voluntarily in the SMART study and agreed to the retrospec-
tive review of medical records, which may have resulted in
selection bias, e.g., because of interest in this issue, and could
mean that these are conservative estimates if other hospitals
would for instance have strong beliefs in the added value
of arthroscopy. The second limitation is that the results are
based on information written in medical records. It can only
be assumed that all important information about indications
for a knee arthroscopy were in fact reported. If documentation
was incomplete, the frequency of potentially low value knee
arthroscopies may have been overestimated if these were per-
formed for valid surgical indications but not recorded. How-
ever, incomplete documentation could also have underesti-
mated pseudo-locking symptoms and arthroscopies performed
due to patient—provider decisions and thereby potentially low
value knee arthroscopy, if these were not routinely reported
which seems likely given that these are not valid indications for
performing a knee arthroscopy according to clinical guidelines
and corresponding literature. A third limitation is that we only
examined the indication for which the knee arthroscopy was
conducted based on the clinical guideline and corresponding
literature. However, including clinical outcomes for patients
after knee arthroscopies or whether patients have perceived the
surgery to have had added value (e.g., reassured them) could
have changed the results, both whether those considered as
low value indeed did not add value for them but also whether
the potentially high-value knee arthroscopy also resulted in,
e.g., better patient outcomes. However, that would be a dif-
ferent study rather than a limitation of the way this study is
conducted, and since it is not included in the guidelines what
would be considered sufficient improvement or not, including
patient’s outcomes and their perspective may also introduce
subjectivity and inter-rater variability in the assessment as well
as hindsight bias.

Conclusions
In a random sample of patients with degenerative knee dis-

ease aged 50 years and over who underwent an arthroscopy,
65% had valid indications reported in the medical records

@ Springer

but 35% were performed without a valid indication reported
and, therefore, potentially low value care, inconsistent with
clinical guidelines. Patient and/or surgeons preference may
play a large role in the decision to perform an arthroscopy
without a valid indication. Therefore, interventions should
be developed to increase adherence to clinical guidelines by
surgeons that target invalid indications for a knee arthros-
copy to improve care. Objective patient information should
be provided to support and improve the patient—provider
decision making process.
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