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Background: It is unknown whether unstable chondral lesions observed during arthroscopic partial meniscectomy (APM)
require treatment. We examined differences at 1 year with respect to knee pain and other outcomes between patients who
had debridement (CL-Deb) and those who had observation (CL-noDeb) of unstable chondral lesions encountered during APM.
Methods: Patients who were ‡30 years old and undergoing APM were randomized to receive debridement (CL-Deb group;
n = 98) or observation (CL-noDeb; n = 92) of unstable Outerbridge grade-II, III, or IV chondral lesions. Outcomes were
evaluated preoperatively and at 8 to 12 days, 6 weeks, 3 months, 6 months, and 1 year postoperatively. Outcome
measures included the Western Ontario and McMaster Universities Osteoarthritis Index (WOMAC), Knee Injury and
Osteoarthritis Outcome Score (KOOS), visual analog scale (VAS) pain score, Short Form-36 (SF-36) health survey, range of
motion, quadriceps circumference, and effusion. The primary outcome was the WOMAC pain score at 1 year. T tests were
used to examine group differences in outcomes, and the means and standard deviations are reported.
Results: There were no signiﬁcant differences between the groups with respect to any of the 1-year outcome scores.
Compared with the CL-Deb group, the CL-noDeb group had improvement in the KOOS quality-of-life (p = 0.04) and SF-36
physical functioning scores (p = 0.01) as well as increased quadriceps circumference at 8 to 12 days (p = 0.02); had
improvement in the pain score on the WOMAC (p = 0.02) and KOOS (p = 0.04) at 6 weeks; had improvement in SF-36
physical functioning scores at 3 months (p = 0.01); and had increased quadriceps circumference at 6 months (p = 0.02).
Conclusions: Outcomes for the CL-Deb and CL-noDeb groups did not differ at 1 year postoperatively. This suggests that
there is no beneﬁt to arthroscopic debridement of unstable chondral lesions encountered during APM, and it is recommended that these lesions be left in situ.
Level of Evidence: Therapeutic Level I. See Instructions for Authors for a complete description of levels of evidence.
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nee arthroscopy is extremely common (>900,000 patients per year in the U.S. alone), and several highquality clinical trials have helped to deﬁne its indications
in certain conditions1-5. Arthroscopic debridement for degen-

erative joint disease has not been shown to be beneﬁcial, and
initial nonoperative management is also recommended for
degenerative meniscal tears1-4,6-8. Current indications for arthroscopic partial meniscectomy (APM) are symptomatic
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meniscal tears that have failed nonoperative management after
at least 3 months, particularly when there are no associated
radiographic signs of degenerative joint disease7. It has also been
shown that the best results of APM are obtained in patients
without coexisting chondral lesions6,9,10. Treatment is complicated by the fact that up to 61% of patients undergoing knee
arthroscopy have been reported to have coexisting chondral
degeneration that may not be evident on preoperative radiographs, and surgeons have no evidence regarding how to treat
these lesions11. Standard treatment for unstable chondral lesions
encountered during APM has been to debride the lesion(s)12.
However, we know of no study comparing debridement of unstable chondral lesions with no debridement of such lesions in
patients undergoing APM. Given the high prevalence of comorbid chondral lesions found during APM and the potential
for progression of knee osteoarthritis, more research is needed to
determine the best course of treatment5,11,13-16.
The primary aim of the ChAMP (Chondral Lesions And
Meniscus Procedures) Trial was to evaluate the effect on knee
pain of arthroscopic debridement (CL-Deb group) compared
with observation (CL-noDeb group) of unstable Outerbridge
grade-II, III, or IV chondral lesions encountered during APM in
patients who were ‡30 years old. The secondary aim was to
compare the CL-Deb and CL-noDeb groups with respect to knee
function, symptoms, activity, quality of life, and general health.
The minimal perceptible clinical improvement using the Western
Ontario and McMaster Universities Osteoarthritis Index (WOMAC)
pain score for knee osteoarthritis has been shown to be 9.7 of
100 points, and thus we designed a study that could detect a
10-point difference between the groups17. It was hypothesized
that there would be no difference between the CL-Deb and
CL-noDeb groups with respect to knee pain and other patientreported outcomes 1 year after surgery.

appeared to represent an impending loose body (i.e., a ﬂap that was barely
attached to native cartilage and appeared about to detach completely) were
excluded from the study (Fig. 1). At the time of surgery, 12 of 48 patients were
excluded solely on the basis of this criterion (see Appendix).
Patients were randomly assigned to CL-Deb or CL-noDeb in a 1:1
ratio using a random-number generator. The randomization sequence was
created by an independent study coordinator with no other involvement in
this study, and the sequence was stratiﬁed by surgeon and allocated in random blocks of 2 and 4. The surgeon opened a sealed envelope during surgery
that contained an index card with the treatment allocation written on it.
Patients and data collectors were blinded to treatment assignment until the
end of the study at 1 year from surgery.
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Materials and Methods
Study Design

T

he ChAMP Trial is a double-blind randomized controlled trial that
investigated the effect of debridement of unstable chondral lesions on
pain in patients undergoing APM. Details of the study design and proce18
dures have been published previously . This study is registered at ClinicalTrials.gov
(NCT01527201) and was approved by the institutional review board at our
university.

Screening and Randomization
Subjects were recruited by 6 sports medicine fellowship-trained orthopaedic
surgeons, and informed consent was obtained from all participants (2012 to
2015). Preoperative inclusion criteria were patients who were ‡30 years old
who had persistent symptoms of a meniscal tear for ‡3 months, no evidence
of degenerative joint disease on weight-bearing radiographs, and conﬁrmation of a meniscal tear on magnetic resonance imaging and who were
scheduled to undergo APM. Intraoperative inclusion criteria were a tear of
1 meniscus or both, and at least 1 unstable chondral lesion, which typically
would be treated by debridement. Study exclusion criteria are presented in
Table I. All study surgeons met multiple times during the study design phase
to review arthroscopic photographs and videos to reach a consensus about
deﬁning unstable chondral lesions, and it was agreed that lesions of >1 cm2
with ﬂaps that could be displaced >5 mm with a probe, or that were >1 cm2
and contained ﬁbrillated cartilage involving >50% of the depth of the cartilage, were deemed to be unstable. Patients with unstable chondral ﬂaps that

Intervention
APM of the medial or lateral menisci, or both, was performed on all patients, at which time the articular cartilage was examined. Patients with
unstable chondral lesions in any compartment of the knee were randomized
14,18
to CL-Deb or CL-noDeb
. For the CL-Deb group, unstable chondral
ﬂaps or ﬁbrillated cartilage were excised with a motorized shaver. No osseous debridement or microfracture was performed for any grade-IV lesions. For the CL-noDeb group, all chondral lesions were left intact. Patients
received an intra-articular injection of 20 mL of 0.5% bupivacaine at the
end of the procedure.
Postoperatively, all patients received a prescription for Lortab (acetaminophen and hydrocodone; one or two 7.5-mg tablets by mouth twice a
day as needed) and an order for physical therapy centered on eliminating
effusion, regaining full range of motion, and progressive strengthening.

TABLE I The ChAMP Trial Exclusion Criteria
Exclusion Criteria
Osteochondritis dissecans
Radiographic evidence of visible osteophytes of the medial or
lateral compartment of the knee
Weight-bearing radiographs with evidence of joint space loss in
the tibiofemoral compartment of >50% compared with the
nonoperatively treated knee
Previous knee surgery or major trauma to the operatively treated
knee
Inﬂammatory joint disease, chondrocalcinosis, or gout
Substantial ligamentous instability in the operatively treated knee
Major neurologic deﬁcit (e.g., dementia)
Serious medical illness with limited life expectancy or that poses
high intraoperative risk
Pregnancy
Workers’ Compensation claim
Absence of a meniscal tear*
Large chondral ﬂaps judged to be impending loose bodies†
Grade-IV chondral lesions in the patellofemoral compartment
of >4 cm2*†
Undergoing meniscal repair*
Microfracture for contained grade-IV chondral lesions*†
Root avulsion tears of either meniscus*
*Conﬁrmed arthroscopically. †The Outerbridge classiﬁcation was
14
used for grading chondral lesions .
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come measures included the 1-year differences in WOMAC stiffness and
function scores, Knee Injury and Osteoarthritis Outcome Scores (KOOS;
pain, symptoms, sports and recreation, and quality-of-life scores), visual
analog scale (VAS) pain score, Short Form-36 (SF-36), and physical knee
measures (range of motion, quadriceps circumference, and effusion). Outcome scores ranged from 0 (extreme problems) to 100 (no problems) for the
KOOS, 0 (no knee pain within the past 24 hours) to 10 (worst possible knee
pain within the past 24 hours) for the VAS pain score, and 0 (lowest level of
20-22
functioning) to 100 (highest level of functioning) for the SF-36
. Measures
of range of motion included degrees of extension, degrees short of neutral
extension, and degrees of ﬂexion. Quadriceps circumference was measured
in centimeters at the midportion of the patella and 10 cm proximal to the
superior pole. The presence (yes or no) and severity (mild, moderate, or
severe) of knee effusion were also assessed.

Assessments

Fig. 1

Arthroscopic photograph of a lesion that was considered an impending
loose body.

Demographic and Surgical Data
Demographic data included age at initial visit, sex, weight, body mass index
(BMI), and the affected knee. Surgical data were documented on standard
data forms by the surgeon and included the location and type of meniscal
14
tear, as well as the location and Outerbridge grade of chondral lesion(s) . For
the CL-Deb group, the amount of additional time spent in surgery for the
chondral debridement was also recorded.

Outcome Measures
The primary outcome was the difference between study groups with respect
to pain scores obtained from the WOMAC at 1 year from surgery. Scores
19
ranged from 0 (extreme problems) to 100 (no problems) . Secondary out-

Fig. 2

The ChAMP Trial sample ﬂowchart.

Outcomes were assessed preoperatively and at 8 to 12 days, 6 weeks ± 5 days, 3
months ± 2 weeks, 6 months ± 2 weeks, and 1 year ± 1 month after APM
(2012 to 2016) by an assessor who was blinded to treatment group assignment. All outcomes were primarily assessed at 1 year postoperatively, and
the earlier postoperative time points were assessed secondarily to examine
the overall trajectory of outcomes.

Statistical Analysis
Descriptive statistics were calculated for demographic data and surgical
characteristics. The t test for continuous data and the chi-square test (or
Fisher exact test) for categorical data were used to derive the p value for
comparisons between the CL-Deb and CL-noDeb groups. One outlier (420 lb;
190.5 kg) for weight and 2 outliers (52.46 and 50.63 kg/m2) for BMI, all from
the CL-noDeb group, were excluded.
The t tests were used to compare the CL-Deb and CL-noDeb groups
preoperatively and at each postoperative assessment. There was a loss to follow-up
in each group of approximately 15%. Group comparisons were made with
complete data (i.e., without missing data imputation) and after implementing the
multiple imputation technique (i.e., with missing data imputation), a popular
23,24
method for handling missing data in medical research
. The multiple
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TABLE II Demographic Data for the Chondral Debridement (CL-Deb) and No Chondral Debridement (CL-noDeb) Groups in the ChAMP
Trial (N = 190)*
CL-Deb (N = 98)
Demographics

CL-noDeb (N = 92)

No. Missing

Value

No. Missing

Value

Age† (yr)

0

54.9 ± 7.3

0

54.0 ± 7.9

Sex (no. [%])

0

0

Male
Female

62 (63.3)
36 (36.7)

Weight† (lb [kg])
BMI, continuous†

(kg/m2)

BMI categories (no. [%])

59 (64.1)
33 (35.9)

1

192.3 ± 42.3 (87.2 ± 19.19)

1

202.3 ± 38.6 (91.76 ± 17.51)‡

1

29.1 ± 5.1

1

30.0 ± 4.6‡

1

Underweight (<18.5 kg/m2)

1
3 (3.1)

1 (1.1)

Normal weight (18.5 to 24.99 kg/m2)

15 (15.5)

10 (11.4)

Overweight (25 to 29.99 kg/m2)

42 (43.3)

30 (34.1)

Obese (‡30 kg/m2)

37 (38.1)

47 (53.4)‡

Affected knee (no. [%])

0

0

Right

43 (43.9)

42 (45.7)

Left

55 (56.1)

50 (54.3)

*There were no signiﬁcant differences between groups with respect to demographic data (p > 0.05 for all). †The values are given as the mean
and the standard deviation. ‡One outlier for weight (420 lb; 190.5 kg) and 2 outliers for BMI (52.46 and 50.63 kg/m2) were excluded from
group comparisons.

imputation technique uses the distribution of the observed data to estimate
multiple values that reﬂect the uncertainty around the true value to ﬁll in the
missing data. Then, each of the multiple “imputed” complete data sets was
analyzed separately, and the ﬁnal analysis combined the results from each analyzed data set. In our analysis, we imputed the data set 5 times (the SAS default),
and all analyses were done with SAS software (version 9.4; SAS Institute).

Our sample size calculation was based on a 10-point difference in the
WOMAC pain score, which has been shown to be the minimal perceptible
clinical improvement in the WOMAC pain score for knee osteoarthritis in a
17,18
study by Ehrich et al. (mean, 9.7 points; range, 9 to 12 points)
. To achieve
at least 80% power and accounting for a 15% loss to follow-up, it was determined that a total of 190 patients were needed for randomization.

Fig. 3

The WOMAC pain scores by study group and study visit (without imputation for missing data). The asterisk indicates that there was a signiﬁcant difference
between the groups at 6 weeks (p = 0.02). SD = standard deviation.
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Fig. 4

The WOMAC pain scores by study group and study visit (with imputation for missing data). The asterisk indicates that there was a signiﬁcant difference
between the groups at 6 weeks (p = 0.01). SD = standard deviation.

Results
Characteristics of the Study Sample
total of 1,591 patients were assessed for eligibility. Of those,
190 enrolled in the study and were randomized (Fig. 2).
There were no signiﬁcant differences between the groups with
respect to demographic data including age, sex, weight, BMI,
and affected knee (Table II).

A

Surgical Characteristics
The CL-Deb group had signiﬁcantly more longitudinal medial meniscal tears than the CL-noDeb group (see Appendix).
The CL-noDeb group had signiﬁcantly more chondral lesions
and speciﬁcally more grade-II and grade-III medial chondral
lesions on the patella, as well as more grade-III medial chondral
lesions on the tibia. The additional time needed for arthroscopic
debridement in the CL-Deb group was a mean (and standard
deviation) of 5.01 ± 3.31 minutes.
Outcomes
At 1 year after surgery, there were no signiﬁcant differences
in the primary (WOMAC pain score; Figs. 3 and 4) and secondary outcome measures (WOMAC stiffness and physical
function; VAS pain score; KOOS pain, other symptoms,
function in sport and recreation, and quality of life; SF-36
pain, physical functioning, and general health; and physical
knee measures; see Appendix). At 8 to 12 days after surgery,
the CL-noDeb group had more improvement than the
CL-Deb group with respect to quality-of-life scores on the
KOOS (p = 0.04) and physical functioning on the SF-36 (p =
0.01), as well as increased quadriceps circumference at the
midportion of the patella (p = 0.02). At 6 weeks after surgery,
the CL-noDeb group had more improvement than the CL-Deb

group with respect to the pain scores on the WOMAC (p = 0.02)
and KOOS outcome measures (p = 0.04). At 3 months after
surgery, the CL-noDeb group had more improvement than the
CL-Deb group in terms of physical functioning on the SF-36
(p = 0.01). At 6 months after surgery, the CL-noDeb group
had increased quadriceps circumference at 10 cm proximal to
the superior pole compared with the CL-Deb group (p =
0.02).
Adverse Events
No adverse events were reported during this study.
Discussion
revious studies have shown that arthroscopic debridement is not superior to lavage, sham surgery, and physical
and medical therapy for knee osteoarthritis1-4. Study inclusion
was based on the presence of knee osteoarthritis and not
meniscal injury. The primary aim of the current study was to
examine the difference in knee pain at 1 year after debridement compared with observation of unstable chondral lesions
encountered in patients undergoing APM. The secondary aim
was to examine the differences between the groups at 1 year
with respect to knee function, symptoms, activity, quality of
life, general health, and physical knee measurements. As hypothesized, we found no signiﬁcant differences in the primary
or secondary outcomes at 1 year. We found that average
postoperative pain scores were improved for patients randomly assigned to the CL-noDeb group compared with the
CL-Deb group, with the CL-noDeb group having signiﬁcantly
less pain than the CL-Deb group at 6 weeks after surgery.
Chondral lesions and meniscal tears are also associated with
other knee symptoms including swelling, clicking, and locking,

P
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which can subsequently affect range of motion, activity, and
general health13,25. Knee function, symptoms, activity, quality of
life, and general health were generally better for patients randomly assigned to the CL-noDeb group than for those assigned
to the CL-Deb group. However, group differences were only
signiﬁcant for quality of life and physical functioning at 8 to 12
days and for physical functioning at 3 months. Also, there was a
signiﬁcant increase in quadriceps circumference at 8 to 12 days
and 6 months after surgery for the CL-noDeb group compared
with the CL-Deb group. The CL-noDeb group may have had
better outcomes at the earlier time points because debridement
resulted in the release of some chondral breakdown products in
the knee, causing an inﬂammatory response and increased
pain26. These chemical breakdown products may be absorbed
with time, but could delay recovery.
To our knowledge, the ChAMP Trial is the ﬁrst study
to compare outcomes after debridement and those after
observation of unstable chondral lesions seen during APM.
Several studies have examined outcomes after arthroscopic
debridement for knee osteoarthritis1-3,27,28. Two studies have
demonstrated a reduction in pain 1 year after arthroscopic
debridement for knee osteoarthritis; however, 1 study was
lacking a control group27,28. In 3 randomized controlled
trials of arthroscopic debridement compared with lavage 1-3,
sham surgery 3, and physical as well as medical therapy for
knee osteoarthritis 2, no signiﬁcant differences with respect
to pain, function, and quality of life were found at 1 year.
Several studies also examined outcomes after APM4,6,9,10.
Haviv et al. conducted a case series that demonstrated improved function and pain 1 year after APM in patients
without comorbid osteoarthritis9. In a sample of patients
with symptomatic meniscal tears and mild to moderate
knee osteoarthritis, Katz et al. found no signiﬁcant differences in pain, physical function, and activity at 6 months
and 1 year after APM compared with physical therapy4.
Herrlin et al. found no signiﬁcant differences in pain,
physical function, and activity after APM and exercise
compared with exercise alone in patients with nontraumatic
medial meniscal tears with or without minimal osteoarthritis10. Sihvonen et al. found no signiﬁcant differences in
knee symptoms including pain, as well as function and
quality of life, at 1 year after APM compared with sham
surgery in patients with a degenerative medial meniscal tear
without osteoarthritis 6.
Our results suggest that arthroscopic debridement is
not superior to observation in treating unstable chondral
lesions encountered during APM. Standard practice among
orthopaedic surgeons has been to debride these lesions;
however, our ﬁndings challenge the current standards4. We
expect our ﬁndings to be challenged on the basis of (1) our
study sample, (2) our deﬁnition of unstable chondral lesions, (3) the exclusion of patients with impending loose
bodies, (4) the fact that we did not limit our study to patients who only had chondral lesions in the same compartment as the meniscal tear, and (5) our method of
debridement of unstable lesions. Our response to these

concerns is that (1) we included patients best indicated for
meniscal surgery on the basis of current evidence-based
practice set forth by the European Society of Sports Traumatology, Knee Surgery and Arthroscopy (i.e., failure after at
least 3 months of nonoperative management, the absence of
degenerative joint disease on standing radiographs, and evidence of a meniscal tear on magnetic resonance imaging);
(2) we deﬁned unstable chondral lesions on the basis of the
consensus of 7 fellowship-trained sports medicine surgeons;
(3) only 6% (12) of 190 patients were thought to have a
lesion that was an impending loose body; (4) during the
study planning phase, we collected pilot data that indicated
that few patients undergoing arthroscopy had unstable
chondral lesions only in the same compartment as the meniscal tear, so using this criterion would have prolonged
study enrollment and limited the generalizability of our results; and (5) we removed only unstable ﬂaps or ﬁbrillated
cartilage, and did not extend our debridement to normal
cartilage or expose any unexposed subchondral bone.
In 2012, Medicare changed reimbursement for arthroscopic debridement by bundling code 29877 (debridement or
shaving of articular cartilage) with 29880 (medial and lateral
APM) and 29881 (medial or lateral APM)29,30. Reimbursement
for meniscectomies with chondral debridement that would
have been coded with 29877 has since decreased by 35%, but the
impact of this coding change on the actual number of chondroplasties being performed with APM remains unknown29. A
recent study also found that arthroscopic debridement is not
cost-effective compared with nonoperative management of
knee osteoarthritis31. The results of the current study and
changes in reimbursement may alter current clinical practice and lead to a reduction in the rate of arthroscopic
debridement.
The strengths of this study include random treatment
assignment and the blinding of patients and data collectors
to treatment assignment until completion of the study.
Outcomes were assessed with standard tools that have
been shown to be valid and reliable for patients with knee
osteoarthritis 19,20,22,32-34 . Outcomes were assessed over the
course of 1 year, which is an adequate amount of time for
patients to achieve the full beneﬁt of APM. We were able to
examine the trajectory of outcomes since baseline measures
were obtained as well as multiple follow-up measures
throughout 1 year. The rate of loss to follow-up was only
15%, which was anticipated and accounted for in the a
priori sample size calculation.
There are several limitations to this study. The study
ﬁndings may not be generalizable to patients on Workers’
Compensation, who were excluded from this study, and to
patients diagnosed by a general orthopaedist since the recruiting physicians in this study were fellowship-trained
sports medicine surgeons. Surgeon judgment regarding
treatment of chondral lesions may have differed, although
all surgeons followed a standard randomization protocol,
and the randomization scheme was stratiﬁed by surgeon
to ensure balance between study groups 18. Patient-reported
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outcomes may be subject to recall bias; however, patients
were blinded to treatment allocation throughout the study.
Several data collectors performed knee examinations at
each follow-up visit, which could have affected the interrater reliability of the knee measurements; however; all data
collectors were blinded to treatment assignment and followed a standard protocol.
In conclusion, we did not ﬁnd a difference in knee
pain, function, symptoms, activity, quality of life, or general
health at 1 year after APM in patients randomized to debridement or observation of unstable chondral lesions. These
results suggest that there is no beneﬁt to debridement of unstable chondral lesions encountered during APM, and that
debridement may actually delay recovery. It is recommended
that these lesions be left in situ.

for the ChAMP Trial and the arthroscopic ﬁndings for
the chondral debridement (CL-Deb) and no chondral
debridement (CL-noDeb) groups are available with the
online version of this article as a data supplement at jbjs.
org (http://links.lww.com/JBJS/C965). n
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Appendix
Figures comparing the outcome scores by study group
and study visit for all instruments as well as tables
showing the frequency of intraoperative exclusion criteria
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