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Background and purpose — A guideline committee of
medical specialists and a physiotherapist was formed on the
initiative of the Dutch Orthopedic Association (NOV) to
update the Guideline Arthroscopy of the Knee: Indications
and Treatment 2010. This next Guideline was developed
between June 2017 and December 2019. In part 1 we focused
on the meniscus; this part 2 addresses all other aspects of
knee arthroscopy.

Methods — The guideline was developed in accor-
dance with the criteria of the AGREE instrument (AGREE
II: Appraisal of Guidelines for Research and Evaluation II)
with support of a professional methodologist from the Dutch
Knowledge Institute of Medical Specialists. The scientific
literature was searched and systematically analyzed. Con-
clusions and recommendations were formulated according
to the Grading of Recommendations Assessment, Devel-
opment, and Evaluation (GRADE) method. Recommenda-
tions were developed considering the balance of benefits and
harms, the type and quality of evidence, the values and pref-
erences of the people involved, and the costs.

In this part 2 we focus on anterior knee pain, patellar ten-
dinopathy, the role of arthroscopy in the osteoarthritic knee,
arthroscopy and patellar dislocation, and osteochondral frac-
tures, and additionally ask what the role is of arthroscopy
in bacterial arthritis or ligamentous injury of the knee, and
whether arthroscopy is supplemental in the treatment of tibial
plateau fractures. We did not address the role of arthroscopy in
the discoid meniscus and osteochondritis dissecans in children.

The guideline is published online, in Dutch, and is available
from the Dutch Guideline Database (https://richtlijnendata-
base.nl/?query=Artroscopie+van+de+knie+&specialism=)

Like most musculoskeletal injuries, knee injuries can be
painful and debilitating. Most knee injuries occur during
activities of daily living or while participating in sports.
In the Netherlands 17% of patients with knee complaints
are referred to an orthopedic surgeon (Wagemakers 2010).
The most frequent indication for arthroscopy is (suspected)
meniscal injury, but other causes of persistent knee com-
plaints may also necessitate arthroscopic surgical treatment.
Technical advances in both diagnostic modalities and sur-
gical possibilities as well as shifting insights on indications
warrant the necessity for the guideline to address meniscal
and non-meniscal injury.

7 clinical questions on non-meniscal related intra-articular
pathology of the knee were formulated by a steering group of
the Dutch Orthopedic Association (see Guideline recommen-
dations below).

This guideline aims to provide a uniform policy for the care
of patients with knee disorders that could possibly be treated
with an arthroscopic procedure.

It is written for orthopedic surgeons, sports medicine spe-
cialists, physiotherapists, radiologists, and trauma surgeons
who are involved in the care of patients with (acute) knee inju-
ries. In addition, this guideline is intended to inform healthcare
providers who are also involved in the care of these patients,
including pediatricians, rehabilitation doctors, general practi-
tioners, physician assistants, and nurse practitioners.
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Method

See Dutch Guideline on Knee Arthroscopy, Part 1 (van Arkel
et al. 2020).

Guideline recommendations according to 7
clinical questions, for literature reviews, see
Supplementary data

1. What is the value of arthroscopy in patients with
anterior knee pain (AKP), apexitis patella (Jumper’s
knee) or patellar tendon tendinopathy?

Recommendation

* Do not perform arthroscopy in patients with AKP, because
there is no difference in level of pain or function in patients
with AKP after arthroscopy compared with nonopera-
tive treatment. In patients with apexitis patella or patellar
tendon tendinopathy, most patients do well with nonopera-
tive treatment, but there was a positive effect of arthroscopic
shaving compared with nonoperative treatment on level of
pain.

2. Is there a role for arthroscopy of the knee in
patient with osteoarthritis?

Recommendation

* Do not perform an arthroscopy in patients with osteoarthritis
of the knee with or without debridement or lavage except
if the knee is locked due to a sizable loose fragment in the
knee.

3. Is arthroscopy indicated after patellar dislocation?

Recommendation

* Do not perform an arthroscopy in patients in the acute phase
after a patellar dislocation; only consider an arthroscopy in
case of osteochondral fracture.

4. Is arthroscopy indicated for treatment of (osteo)
chondral fracture?

Recommendation

* Do not perform a diagnostic arthroscopy in patients with a
suspected chondral lesion. Consider an arthroscopy in the
treatment of an osteochondral fracture.

5. Is there a role for arthroscopy in the case of septic
arthritis of the knee?

Recommendation

* An arthroscopic treatment of septic arthritis combined with
systemic antibiotics provides a good treatment option.

6. Is arthroscopy indicated for ligamentous injury of
the knee?

Recommendation

* Do not perform a diagnostic arthroscopy in patients with
suspected ligamentous injury.

7. Is arthroscopy helpful in the treatment of tibial
plateau fracture?

Recommendation

e Arthroscopy can have added value in the treatment of uni-
condylar tibial plateau fracture.

Discussion

For each question, the scientific level of evidence on which
the conclusion was based was graded using the 4 levels of
evidence of the GRADE approach (Schiinemann et al. 2013).
RCTs start with a high level of evidence but must be down-
graded if risk of bias (RoB) exists. The RoB tables for RCTs
are based on the recommendation made by the Cochrane
Collaboration (Higgins et al. 2011). The recommendations
given are influenced by many considerations apart from the
scientific evidence—such as patient preferences, availability
of facilities, or organizational aspects. The recommendations
for each question have been based on the scientific evidence,
combined with the most important considerations, such as
input from the guideline committee experts and feedback
from the participating medical societies. The 1st question
addresses the role of arthroscopy in patients with anterior
knee pain (AKP). The term “anterior knee pain” is a descrip-
tive term that covers all the pain surrounding the patello-
femoral joint. It is therefore not a diagnosis in the narrow
sense, but a symptom. The working group regarded pain and
self-reported knee function as the 2 critical outcome mea-
sures. The evidence for this is low grade, because of the small
sample size of the included RCT (Kettunen et al. 2007,2012),
which found no difference between the effect of arthroscopy
and the effect of nonoperative therapy on level of pain and
self-reported function in patients with patellofemoral pain
syndrome. In patients with apexitis patella (jumper’s knee) or
patellar tendinopathy there was low-grade evidence that there
was a positive effect of arthroscopy compared with nonopera-
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tive therapy on level of pain in patients with apexitis patella
(jumper’s knee) or patellar tendinopathy (Willberg et al.
2011). Due to this low grade of evidence a reticent approach
with regard to advising arthroscopy for patients with apexitis
is advisable.

The 2nd question regards the relevance of whether arthros-
copy of the knee is of value in patients with osteoarthritis,
because in older patients a degenerative meniscal lesion can
be diagnosed in up to 50% in men in the age range 70-90
years old (Englund et al. 2008), and it can be difficult to dif-
ferentiate between symptoms caused by the degenerative
meniscal injury and symptoms due to early osteoarthritis of
the knee. The guideline committee considered self-reported
pain scores and self-reported knee function to be critical out-
come measures for decision-making. and complications to be
an important outcome measure.

It was concluded with moderate-grade evidence that knee
arthroscopy did not result in an extra reduction in pain scores
or function in the short or long term when compared with
nonoperative management in patients with osteoarthritis. The
level of evidence was downgraded by 1 level due to serious
risk of bias (4 out of 5 trials did not blind the participants, care
providers, or outcome assessors) (Brignardello-Petersen et al.
2017). With low-grade evidence it was concluded that arthros-
copy may have a small risk of venous thromboembolism
and a very small risk of infection compared with nonopera-
tive management in patients with degenerative knee disease.
The level of evidence for the outcomes VTE and infections
was downgraded for both by 2 levels due to serious risk of
bias (used data were not collected for the study) and serious
inconsistency (Brignardello-Petersen et al. 2017). To diagnose
(early) osteoarthritis of the knee the working group advises
making a standing full weight-bearing conventional radio-
graph in AP, lateral, and fixed flexion in patients over 50 years
old. Additional imaging, such as MRI, is necessary only in the
absence of osteoarthritis. Arthroscopy in osteoarthritis can be
considered when repeated or persistent locking occurs, which
is based on engagement of sizable loose fragments in the knee.

The 3rd question addresses the treatment of knee complaints
after patellar dislocation. After a patellar dislocation chondral
fractures frequently occur; osteochondral fractures are seen
less often (Sillanpaa et al. 2008). Chondral and osteochondral
fragments can form loose bodies in the knee and arthroscopic
removal of the loose bodies is propagated by some sur-
geons, sometimes combined with other arthroscopic or open
operative procedures. This early surgical repair is now more
common, without clear evidence to support this approach. We
found no recent literature in the databases Medline (via OVID)
and Embase (via Embase.com) between 2009 and January 17,
2018 that met the selection criteria. The guideline committee
concluded (expert opinion) that only in patients with accom-
panying osteochondral fractures that can possibly be reat-
tached is arthroscopic or open surgery indicated; in all other
cases conservative treatment is the best first treatment option.

The 4th question addresses the indication for arthroscopy in
the case of knee complaints caused by chondral or osteochon-
dral fractures in the acute phase. The working group regarded
the development of osteoarthritis and response to treatment as
critical outcome measures. We found no recent literature that
met the selection criteria, the old guideline concerned 3 case
series and a dissertation on fixation techniques that are not eli-
gible according to the current selection criteria. The guideline
committee advises, based on expert opinion, that arthroscopy
is not indicated in case of chondral fracture, but can be con-
sidered in the case of refixation of an osteochondral fracture or
removal of sizable fragments engaging persistent or recurrent
locking.

Concerning the clinical questions 5 to 7 we could not find
new literature in our search that we could analyze according
to the GRADE criteria; therefore the old text of the guideline
Knee Arthroscopy 2010 was adopted.

The 5th question addresses the treatment of ligamentous
injury of the knee. Because the treatment of anterior cruci-
ate ligament (ACL) injury is described in a separate guide-
line (Meuffels et al. 2012), ACL injury is excluded from this
guideline. In former years the use of arthroscopy to address
concomitant injury in case of hemarthrosis was widespread
because the incidence of additional injury is high: in more
than 50% of patients 1 or more ligamentous injuries are pres-
ent. Based on expert opinion, the working group concludes
that there is no role for diagnostic arthroscopy. Clinical exami-
nation, conventional radiographs (to exclude fractures), and
MRI are the diagnostic tools of choice.

The treatment of septic arthritis, addressed in the 6th ques-
tion, is controversial, and differences persist between clini-
cal specialties (orthopedic surgeons, rheumatologist, family
physicians). We found no recent literature that met the selec-
tion criteria; all evidence on the treatment of septic arthritis
is based on older, retrospective studies. Based on these stud-
ies and expert opinion, the working group concludes that
arthroscopic debridement of septic arthritis seems to provide
favorable results when combined with systemic antibiotics
(Stutz et al. 2000, Wirtz et al. 2001). In addition, arthroscopic
debridement in the acute phase seems to provide better results
than recurrent needle aspiration (Ayral 2005). In the case of
persistent septic arthritis arthroscopic debridement can be
repeated (Stutz et al. 2000).

In the case of tibial plateau fractures (question 7), arthroscopy
was advocated in the literature in the 1990s (Jackson 1995).
More recent literature focused on selected fractures (unicon-
dylar fractures type II [split depression], and type III [isolated
depression]). In these fracture types arthroscopic-assisted tech-
niques resulted in fewer complications and faster rehabilitation
(Ohdera et al. 2003, Musahl et al. 2009). Based on the limited
literature and expert opinion the working group concludes that
arthroscopic treatment can be indicated in the treatment of uni-
condylar tibial plateau fracture. Diagnostic arthroscopy is not
indicated in the treatment of tibial plateau fracture.
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In recent years evidence has accumulated that questions
the effectiveness and rationalization of arthroscopy for the
treatment of AKP and osteoarthritis. This observation might
have induced a more critical appraisal of other indications for
arthroscopy, such as after a patellar dislocation, osteochondral
fracture, bacterial arthritis, ligamentous injury of the knee, or
tibial plateau fracture. This guideline provides evidence-based
consideration of the current indications for arthroscopy.

Supplementary data

Literature reviews are available as supplementary data in the
online version of this article, http://dx.doi.org/10.1080/17453
674.2020.1850081
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LITERATURE REVIEWS

Question 1

The updated systematic literature search resulted in 221 hits.
Studies were selected based on the following criteria: sys-
tematic reviews and randomized controlled trials (RCTs) that
compared arthroscopy with conservative treatment or open
surgery in patients with patellofemoral pain syndrome, apex-
itis patella (jumper’s knee), or patellar tendinopathy. 1 or
more of the following outcomes had to be studied: pain, self-
reported knee function and stability, and range of motion.
Self-reported knee function had to have been measured with
either the KOOS, Kujala, or IKDC questionnaire. In addi-
tion, studies with patients aged > 16 years were eligible for
inclusion.

26 studies were initially selected based on title and abstract.
After reading the full text, 24 studies were excluded and 2
studies were included. Based on hand search of the reference
list of 1 of the included studies, one additional study was
included. In the previous version of this guideline, one sys-
tematic review was included (Lattermann et al. 2006). This
systematic review contained one RCT, which was not eligi-
ble for inclusion in the current literature analysis as patients
< 16 years were included. Therefore, in total, 3 studies were
included in the literature analysis, 1 on the treatment of
patients with apexitis patella (jumper’s knee) or patellar tendi-
nopathy (Willberg et al. 2011) and 2 on the patients with AKP
(Kettunen et al. 2007, 2012).

1. Pain. Willberg et al. (2011) compared sclerosing
polidocanol injections with arthroscopic shaving to treat
patellar tendinopathy/jumper’s knee and measured pain at
rest and pain at sport activity via a VAS (0-100, where a
higher score indicated more pain) and reported that pain
during follow-up was lower in patients who had received
arthroscopic shaving compared with patients who had
received sclerosing injections. For pain at rest, mean score
was 5 (SD 8) in the intervention group compared with 19
(SD 23) in the control group. For pain on activity, mean
score was 13 (SD 19) in the intervention group compared
with 41 (SD 29) in the control group. Kettunen et al. (2007,
2012) compared knee arthroscopy and exercise versus
exercise only for chronic patellofemoral pain syndrome at
short (9 and 24 months) and mid-term (5 years) follow-up.
Pain was measured when descending stairs, when ascend-
ing stairs, and when standing from a sitting position via a
VAS (0-100). At 9 months and 5 years’ follow-up pain did

not differ between patients who received arthroscopy and
nonoperative treatment, mean difference in change scores
between groups, at 9 months and 5 years respectively cor-
rected for baseline scores, was 1 (95% CI—10 to 12),—4 (CI
—16 to 8) for pain when descending stairs, 13 (CI 10 to 15),
-3 (CI -15 to 8) for pain when ascending stairs, and 4 (CI
-7 to 15), -6 (CI —17 to 5) for pain when standing from a
sitting position, respectively.

2. Self-reported knee function. Willberg et al. (2011) mea-
sured the PROM “self-reported satisfaction with treatment
result” via a VAS and found that during follow-up this was
higher in patients who had received arthroscopic shaving com-
pared with patients who had received sclerosing injections.
The mean score was 87 (SD 21) in the intervention group,
compared with 53 (SD 33) in the control group. Kettunen et
al. (2007, 2012) measured knee function by the Kujala score
(0-100, where a higher score indicated better function). There
was no difference in change scores between groups; mean
scores corrected for baseline were 1 (CI -7 to 5), 3 (CI 4 to
10), and 1 (CI -8 to 6) respectively.

3. Stability and range of motion. No data on stability and
range of motion was reported in either of the studies.

Level of evidence

Pain: There are 4 levels of evidence: high, moderate, low, and
very low. RCTs start at a high level of evidence.

With regard to outcome measure “pain” the level of evi-
dence in patients with apexitis patella (jumper’s knee) or
patellar tendinopathy function was downgraded by 2 levels
due a small sample of patients (N = 45) and risk of bias (Will-
berg et al. 2011). Risk of bias was suspected due to insuf-
ficient blinding of the participants, care providers, and out-
come assessors. In addition, it was not specified whether an
intention-to-treat analysis was performed. The level of evi-
dence for the outcome measure “pain” in patients with AKP
was downgraded by 2 levels due a relatively small sample of
patients (N = 56) and risk of bias (Kettunen et al. 2007,2012).
Risk of bias was suspected due to insufficient blinding of the
participants, care providers, and outcome assessors and due
to differences in loss to follow-up between the intervention
and control group.

Self-reported knee function: The level of evidence for the
outcome measure function was also downgraded by 2 levels
in patients with AKP. In patient with apexitis patella (jumper’s
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knee) or patellar tendinopathy function was not evaluated as
there were no studies that assessed this outcome.

Stability and range of motion: The level of evidence for the
outcome measure stability and range of motion was not evalu-
ated as there were no studies that assessed this outcome in
patients with AKP, apexitis patella (Jumper’s knee) or patella
tendinopathy.

Question 2

Brignardello-Petersen et al. (2017) set out to determine the
effects and complications of arthroscopic surgery compared
with conservative management strategies in patients with
degenerative knee disease. Their literature search identified
13 RCTs; 5 trials included more than 50% of patients with
radiographic osteoarthritis (Chang et al. 1993, Katz et al.
2013, Kirkley et al. 2008, Kise et al. 2016, Moseley et al.
2002). As these complications are related to arthroscopy
and not to osteoarthritis, all observational studies, which
included also studies not related to osteoarthritis, were
included.

1. Pain. Short-term benefits (< 3 months) were reported in
all 5 RCTs. The pooled difference in change from baseline
was on average 5.1 (CI 0.6-9.7). Long-term benefits (1 to 2
years) were also reported in all RCTs. The pooled difference
in change from baseline was on average 1.3 (CI 2.6 to 5.2).
With a minimal important difference (MID) of 12, the benefits
of arthroscopy in pain scores, both short and long term, were
not different from nonoperative treatment in patients with
osteoarthritis.

2. Function. Short-term and long-term data on function was
available in all 5 trials. The mean score difference from base-
line in function after 3 months was 4.3 (CI -0.2 to 8.8) in favor
of arthroscopy and after 1 to 2 years 2.5 (CI -1.6 to 6.5). With
a MID of 13, the benefits of arthroscopy in function scores,
both short and long term, were no different from conservative
treatment in patients with osteoarthritis.

3. Complications. In line with the systematic review by
Brignardello-Petersen et al. (2017), the working group chose
to report the outcomes “venous thromboembolism” (VTE)
and “infections” as potential complications. The difference in
proportion of patients with a VTE between arthroscopy versus
nonoperative management was 5 per 1,000 patients (CI 2-10).
Arthroscopy may have a small risk for VTE. For infections,
the difference between arthroscopy versus nonoperative man-
agement was 2 per 1,000 patients (CI 1-4). Arthroscopy may
have a very small risk for infection.

Level of evidence

Pain: The level of evidence for the outcome “pain” (both short
and long term) was downgraded by 1 level due to serious risk
of bias (4 out of 5 trials did not blind the participants, care
providers, or outcome assessors).

Function: The level of evidence for the outcome “function”
(both short and long term) was downgraded by 1 level due to
serious risk of bias (4 out of 5 trials did not blind the partici-
pants, care providers, or outcome assessors).

Complications: The level of evidence for the outcomes
VTE and infections were both downgraded by 2 levels due to
serious risk of bias (data was used not collected for the study)
and serious inconsistency. There was no evidence of publica-
tion bias.

Question 3

The literature search resulted in 364 hits. Studies were selected
based on the following criteria: systematic reviews and ran-
domized controlled trials (RCTs) that compared arthroscopy
with nonoperative treatment in patients with (recurrent) patel-
lar dislocation. 1 or more of the following outcomes had to
have been studied: pain, self-reported knee function, or qual-
ity of life. Self-reported knee function had to have been mea-
sured with either the KOOS, Kujala, or IKDC questionnaire.
In addition, studies with patients aged > 16 years were eligible
for inclusion.

21 articles were initially selected based on title and abstract.
After reading the full text all 21 articles were excluded.

Question 4

The literature search resulted in 369 hits. Studies were selected
based on the following criteria: systematic reviews and ran-
domized controlled trials (RCTs) that compared arthroscopy
and fixation with arthroscopy without fixation in case of
patients with (osteo)chondral fractures; systematic reviews
and RCTs that compared arthroscopy and fixation with non-
operative treatment in case of patients with osteochondritis
dissecans.

1 or more of the following outcomes had to be studied:
arthrosis, quality of life (IKDC, KOOS), physical activity
(Tegner score), or response to treatment (WOMAC). In addi-
tion, studies with patients aged > 16 years were eligible for
inclusion. 8 studies were initially selected based on title and
abstract. After reading the full text, all 8 studies were excluded
(reason for exclusion: 4 narrative reviews, 1 pediatric popula-
tion, 3 case report or case series).

Question 5

In the search between 2010 and 2017, we could not find new
literature that could be analyzed according to the GRADE
criteria; therefore the old text of the guideline Knee Arthros-
copy 2010 was adopted. We advise that when an acute bacte-
rial arthritis is suspected a puncture of the knee is indicated.
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If a puncture confirms the suspicion of a bacterial arthritis
the knee can be lavaged, which can be done using arthros-
copy. If bacterial arthritis cannot be excluded by puncture a
patient must be treated as if bacterial arthritis of the knee is
confirmed.

Question 6

We could not find new literature that could be analyzed
according to the GRADE criteria; therefore the old text of the
guideline Knee Arthroscopy 2010 was adopted. The working
group concludes that an isolated ligamentous injury is not an
indication for an arthroscopy, but concomitant injury can war-
rant an indication for an arthroscopy. In the acute phase of a
suspected multiligamentous injury of the knee an MRI scan
is the imaging technique of choice; if osseous injury is sus-
pected a CT can be considered. The working group considers
that patients with acute knee injuries should have access to a
hospital 24 hours a day, 7 days a week. For optimal care, an
orthopedic surgeon or trauma surgeon must be available for
consultation.

Question 7

We could not find new literature that could be analyzed
according to the GRADE criteria therefore the old text of the
guideline Knee Arthroscopy 2010 was adopted. The work-
ing group considers that there is no indication for diagnostic
arthroscopy for tibial plateau fractures. Arthroscopy may be
of added value in the treatment of unicondylar tibial plateau
fractures.
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