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LITERATURE REVIEWS

Question 1

McMurray’s test

In the systematic review of Smith et al. (2015) the pooled
sensitivity for McMurray’s test was 61% (95% CI 45-74)
and the pooled specificity 84% (CI 69-92). The positive
likelihood ratio (LR+) was 3.2 (CI 1.7-5.9) and the nega-
tive likelihood ratio (LR-) was 0.52 (CI 0.34-0.81). In other
words, information from McMurray’s test contributes only
mildly to the probability that the patient in question has a
meniscal injury.

Apley’s test

In the systematic review of Smith et al. (2015), the Apley’s
test data was not pooled due to insufficient data. 2 studies
included in the review (Karachalios et al. 2005, Rinonapoli et
al. 2011) investigated the diagnostic accuracy of Apley’s test
with varying results. For instance, values of sensitivity were
found ranging from 41% to 84%. Furthermore, Karachalos et
al. (2005) used as the gold standard MRI and Rinonapoli et al.
(2011) arthroscopy.

Thessaly’s test

In the systematic review of Smith et al. (2015) the pooled sen-
sitivity for Thessaly’s test at 20° was 75% (CI 53-89) and the
pooled specificity 87% (CI 65-96). The positive likelihood
ratio (LR+) was 5.6 (CI 1.5-21.0) and the negative likelihood
ratio (LR-) was 0.28 (CI 0.11-0.71). The data of the Thessaly
test at 5° was not pooled due to insufficient data.

Goossens et al. (2015) reported a sensitivity of 64% (CI
60-68) for medial and/or lateral meniscus tears. The corre-
sponding specificity was 53% (CI 43-63). The reported LR+
and LR— were 1.37 (CI 1.10-1.70) and 0.68 (CI 0.59-0.78).

Although the results of Goossens are not in line with the
pooled estimates from Smith et al. (2015), we suggest that
Thessaly’s test contributes only mildly to the probability that
a patient has a meniscal injury.

Joint line tenderness (JLT) test

In the systematic review of Smith et al. (2015) the pooled
sensitivity for the JLT test at 20° was 83% (CI 73-90) and
the pooled specificity 83% (CI 61-94). The LR+ was 4.0
(CI 2.1-7.5) and LR- was 0.23 (CI 0.12 to 0.44). In other
words, information from the JLT test contributes only
mildly to the probability that the patient in question has a
meniscal injury.

Combination of physical tests
Goosens et al. (2015) also evaluated the combination of the
Thessaly test followed by the McMurray test.

The combination of tests contributes only mildly to the prob-
ability of meniscal injury. Although the sensitivity of a com-
bined negative test score is higher than 70%, this result con-
tributes only mildly to the probability of having a meniscus
injury. With other words, not much information is gained after
performing the Thessaly test followed by the McMurray test.

Level of evidence

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

McMurray’s test: The level of evidence for McMurray’s
test is moderate, as 1 study used MRI as the reference stan-
dard, which consequently was the largest study in the meta-
analysis (indirectness).

Apley’s test: As the results of Apley’s test could not be
pooled because of insufficient data, the level of evidence could
not be evaluated.

Thessaly’s test (at 20°): The level evidence for Thessaly’s
test is moderate, as 1 study used MRI as the reference stan-
dard, which consequently was the largest study in the meta-
analysis (indirectness).

Joint line tenderness test: The level evidence for the JLT
test is moderate, as 1 study used MRI as the reference stan-
dard, which consequently was the largest study in the meta-
analysis (indirectness).

Thessaly’s test (at 20°) followed by McMurray’s test: the
level of evidence is high.

Question 2

1. MRI

Medial meniscal injury

In the systematic review of Phelan et al. (2016), the pooled
sensitivity and specificity of MRI for detection of medi-
cal meniscal tears were 0.89 (CI 0.83-0.94) and 0.88 (CI
0.82-0.93) respectively. This means that 11% of patients with
meniscal tears could be missed, and 12% of patients could
have meniscal tears while the MRI diagnosis was normal. The
pooled LR+ was 8.0 (CI 4.7-13.4) and the pooled LR— was
0.1 (C10.7-0.2).
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In the systematic review of Smith et al. (2016), the pooled
sensitivity and specificity of 3T MRI to diagnose medial
meniscal injury were 0.94 (CI 0.91-0.96) and 0.79 (CI 0.75—
0.83) respectively.

Lateral meniscal injury

In the systematic review of Phelan et al. (2016), the pooled
sensitivity and specificity of MRI for detection of lateral
meniscal tears were 0.78 (CI 0.66-0.87) and 0.95 (CI 0.91-
0.97) respectively. The pooled LR+ was 14.5 (CI 8.7-24.3)
and the pooled LR— was 0.2 (CI 0.2-0.4).

In the systematic review of Smith et al. (2016), the pooled
sensitivity and specificity of 3T MRI to diagnose lateral menis-
cal injury were 0.81 (CI 0.75-0.85) and 0.87 (CI 0.84-0.89)
respectively.

Knee cartilage lesions

In the systematic review of Zhang et al. (2013), the pooled
sensitivity and specificity of MRI for detection of knee carti-
lage lesions were 0.75 (CI 0.62—-0.84) and 0.94 (CI 0.89-0.97)
respectively. The pooled LR+ was 13 (CI 6.5-24) and the
pooled LR— was 0.27 (CI 0.17-0.42).

In the systematic review of Quatman et al. (2011), no meta-
analysis was performed. The sensitivity of MRI for detection
of articular cartilage abnormalities among included studies
ranged from 0.29 to 0.96 and the specificity ranged from 0.50
to 1.00.

2. Ultrasonography (US)

Meniscal injury

The meta-analysis of Dai et al. (2015) showed a moderate
pooled sensitivity of 0.88 (C10.84-0.91) and a high specificity
of 0.90 (CI 0.86-0.93) of US in diagnosing meniscal injury.
This means that 12% of patients with meniscal injury could be
missed, and 10% of patients could have meniscal injury while
the ultrasonography diagnosis is normal. The pooled LR+
was 7 (CI 4-12) and the LR— was 0.17 (CI 0.10-0.26). There
was moderate to high heterogeneity of these values (73% for
sensitivity and 61% for specificity). Therefore, a sensitivity
analysis was performed by excluding each study. This analysis
decreased the heterogeneity, but the results were similar to the
overall results.

The systematic review of Phelan et al. (2016) included only 3
studies evaluating the diagnostic accuracy of ultrasound in the
diagnosis of meniscal injury and only one study in the diagno-
sis of ACL injury. The results of these study were not shown,
and no meta-analysis was performed. However, all three studies
were included in the meta-analysis of Dai et al. (2015).

In the systematic review of Xia et al. (2016) the pooled sen-
sitivity and specificity for diagnosing meniscal injury using
US were 0.78 (CI 0.75-0.80) and 0.84 (CI 0.82-0.86) respec-
tively. However, in this pooled analysis the data of 9 studies
published before 2006 were also included. The diagnostic per-

formance of US was specified for each included study for dif-
ferent meniscal injuries (lateral, medial, total).

Level of evidence

MRI and meniscal injury: The level of evidence for diag-
nosing meniscal injury was downgraded by 1 level because
of limitations in the study design (risk of bias, due to patient
selection (nonrandomized) and interpretation of MRI).

MRI and chondral lesions: The level of evidence for diag-
nosing chondral lesions was downgraded by 2 levels because
of limitations in the study design (risk of bias, due to patient
selection (nonrandomized) and interpretation of MRI) and
inconsistency of results (wide variance of point estimates
across studies).

Ultrasonography: The level of evidence for diagnosing
meniscal injury was not downgraded.

Question 3

RCTs

Vives et al. (2003) compared the accuracy of nonenhanced
MRI with that of intraarticular contrast-enhanced direct MRI
arthrography and intravenous contrast-enhanced indirect MRI
arthrography for detection 10 of recurrent meniscal tears. 41
patients previously treated for a meniscal tear were random-
ized into 3 groups: conventional MRI, indirect arthrography
(intravenous contrast), and direct arthrography (intraarticular
contrast). All patients underwent a second-look arthroscopy
(i.e., the gold standard).

White et al. (2002) investigated the accuracy of conven-
tional MRI, direct MRI arthrography, and indirect MRI
arthrography in assessment of possible recurrent or resid-
ual meniscal tears. 364 patients were prospectively exam-
ined. However, only 94 patients underwent a second-look
arthroscopic surgery (i.e., the gold standard). It was unclear
why only 94 patients underwent a second-look arthroscopy
and whether these patients were a representative (random-
ized) sample.

Observational studies

Kececi et al. (2015) evaluated the diagnostic value of direct
MRI arthrography in detection of re-torn or unhealed menisci
that were previously repaired. 24 symptomatic patients were
included, all of whom underwent a second-look arthroscopy
(i.e., the gold standard). Authors decided to include patients
who received an arthroscopy for both diagnostic and thera-
peutic purposes.

Magee (2014) assessed the accuracy of conventional MRI
and direct MR-arthrography in the diagnosis of menis-
cal retears as compared with arthroscopy. 100 patients were
included. All patients underwent a second-look arthroscopy
(i.e., the gold standard).
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1. Accuracy

All included studies reported data on the accuracy of the
arthrography. LR+ and LR— were calculated using the reported
sensitivity and specificity.

The accuracy of a direct MR arthrography was high in all
4 studies. Results were consistent across all parameters of
accuracy.

The accuracy of an indirect MR arthroscopy was reported
by only 2 studies. 1 study (Vives et al. 2003) reported that the
accuracy was high (LR+ > 10 and a LR— < 0.1). The accu-
racy in another study (White et al. 2002) was somewhat lower,
however, and pointed in the same direction.

3 of the 4 included studies evaluated the diagnostic accuracy
of the conventional MRI. All 3 studies suggested that the diag-
nostic accuracy is moderate.

Overall, direct MR arthrography seemed to be able to diag-
nose a recurrent meniscal tear in a patient with complaints
after a therapeutic arthroscopy. There was no difference in the
results from an RCT or a cohort study.

2. Costs
None of the included studies reported any data on costs.

3. Clinical outcome: meniscal retears

Vives et al. (2003) and Kececi et al. (2015) did not report
the number of recurrent meniscal tears. Others (White et al.
2002) found 71 recurrent meniscal tears; however, it was
unclear among how many patients. Magee (2014) reported
that among 100 patients 94 had a meniscal retear. The results
from the last 2 studies cannot be pooled or compared to draw
a conclusion.

Level of evidence

Accuracy: The level of evidence was downgraded by 2 levels
because of risk of bias (in 3 of 4 studies the results of the
arthroscopy (i.e., the gold standard) were not interpreted
blinded from the imaging results), imprecision (less than 300
patients included in total).

Costs: None of the included studies reported data on the
costs.

Clinical outcome: It was not possible to assess the level of
evidence as the results from 2 studies could not be pooled or
compared.

Question 4

Patients with (acute) traumatic meniscus injury
No studies were included as none of the studies met the selec-
tion criteria.

Patients with a degenerative meniscal tear
Brignardello-Petersen et al. (2017) in a meta-analysis deter-
mined the effects and complications of arthroscopic sur-

gery compared with nonoperative management strategies
in patients with degenerative knee disease. 13 RCTs were
included to inform on effects of knee arthroscopy and 15 stud-
ies (12 observational studies and 3 RCTs) provided data on the
complications of knee arthroscopy.

1. Pain

Short-term benefits (< 3 months) were reported in 10 RCTs.
The pooled difference in change from baseline was on aver-
age 5.4 (CI 1.9-8.8). Long-term benefits (1 to 2 years) were
reported in 8 RCTs. The pooled difference in change from
baseline was on average 3.1 (CI 0.2-6.4). The benefits of
arthroscopy in pain scores, both short and long-term, were no
different from that of nonoperative treatment.

2. Function

Short-term data on function was available in 7 studies and
long-term data in 6 studies. The mean score difference from
baseline in function after 3 months was 4.9 (CI 1.5-8.4) in
favor of arthroscopy and after 1 to 2 years 3.2 (CI 0.48-6.8).

3. Complications

In line with the recommendation, 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 of VTE.

For infections, the difference between arthroscopy versus
conservative management was 2 per 1,000 patients (CI 1-4).
Arthroscopy may have a very small risk of infection.

Level of evidence

Pain: The level of evidence for the outcome pain (both short-
and long-term) was not downgraded. Although risk of bias due
to lack of blinding was a concern in most trials, trials with a
low risk of bias reported similar results to those in which there
were risk of bias concerns.

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 and borderline imprecision.

Complications: The level of evidence for the outcomes
VTE and infections were both downgraded by 2 levels due to
serious risk of bias and serious inconsistency. There was no
evidence of publication bias.

Question 5

1. Pain

(steras et al. (2014) measured pain using a visual analogue
scale (VAS), which ranged from 0 to 10 (none to most pain).
(steras et al. (2014) reported that pain was lower in patients
who received physical therapy after arthroscopy compared
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with patients who did not receive a postoperative rehabilita-
tion program at 12 months’ follow-up. Compared with base-
line, the mean difference between the intervention and control
group was —1.0 (CI -1.3 to-—0.6) at 12 months’ follow-up.
Analyses were adjusted for baseline score.

2. Psychological problems

Osterds et al. (2014) measured symptoms of anxiety and
depression via the Hospital Anxiety and Depression Scale
(HADS), which ranged from 0 to 21 (least to worst). Psteras
et al. (2014) reported that there were fewer psychological
problems in patients who received physical therapy after
arthroscopy compared with patients who did not receive a
postoperative rehabilitation program at 12 months’ follow-
up. Compared with baseline, the mean difference between
the intervention and control group was —0.7 (CI —1.1 to —0.3)
at 12 months’ follow-up. Analyses were adjusted for baseline
score.

3. Function
Osterds et al. (2014) measured function via the Knee injury
and Osteoarthritis Outcome Score 10 (KOOS), which ranged
from O to 100 (worst to best function). However, the results
suggested a decrease in KOOS score in both groups, but the
results were interpreted as a beneficial effect for function.
Because of this discrepancy, the results were not described.
Dsteras et al. (2014) also measured function with a one-
leg hop test. The pretest values were 85.6% (SD 7.8) in the
group who received physiotherapy and 73.2% (SD 8.5). At
12 months’ follow-up, the values were 96.7% (SD 5.1) and
81.4% (SD 8.3), respectively. The mean difference at 12
months’ follow-up and adjusted for baseline values was 3.3
(CI 0.6-6.1), meaning that the group who received physio-
therapy performed the test better than the group who did not
receive physiotherapy.

4. Range of motion
@Osterds et al. (2014) reported no data on the range of motion.

5. Muscle strength

Osterds et al. (2014) also measured strength as quadriceps
muscle strength using a five-repetition maximum on a leg
extension bench. @sterds et al. (2014) reported that strength
as measured by the quadriceps muscle strength was better
in patients who received physical therapy after arthroscopy
compared with patients who did not receive a postoperative
rehabilitation program at 12 months’ follow-up. Compared
with baseline, the mean difference between the intervention
and control group was 4.4 (CI 3.2-5.6) at 12 months’ follow-
up. Analyses were adjusted for baseline score. The group who
received physiotherapy were able to press more weight at 12
months follow-up than the group who did not receive physio-
therapy.

Levels of evidence

The level of evidence for the outcome measures pain, psycho-
logical problems, and strength were downgraded by 2 levels
due to a relatively small sample of patients (N = 75) and risk of
bias (Qsterds et al. 2014). Risk of bias was suspected because
of unclear or lack of blinding regarding the treatment alloca-
tion for participants, care providers, and outcome assessors. In
addition, there was significant dropout during the study and an
intention-to-treat analysis was not performed.
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