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Prospective Long-Term Outcomes of the
Medial Collagen Meniscus Implant Versus
Partial Medial Meniscectomy
A Minimum 10-Year Follow-Up Study
Stefano Zaffagnini,*y MD, Giulio Maria Marcheggiani Muccioli,* MD,
Nicola Lopomo,* PhD, Danilo Bruni,* MD, Giovanni Giordano,* MD,
Giovanni Ravazzolo,z MD, Massimo Molinari,z MD, and Maurilio Marcacci,* MD
Investigation performed at ‘‘Istituto Ortopedico Rizzoli,’’ Bologna, Italy
Background: Loss of meniscal tissue can be responsible for increased pain and decreased function.
Hypothesis: At a minimum 10-year follow-up, patients receiving a medial collagen meniscus implant (MCMI) would show better clinical, radiological, and magnetic resonance imaging (MRI) outcomes than patients treated with partial medial meniscectomy (PMM).
Study Design: Cohort study; Level of evidence 2.
Methods: Thirty-three nonconsecutive patients (men; mean age, 40 years) with meniscal injuries were enrolled in the study to
receive MCMI or to serve as a control patient treated with PMM. The choice of treatment was decided by the patient. All patients
were clinically evaluated at time 0 and at 5 years and a minimum of 10 years after surgery (mean follow-up, 133 months) by
Lysholm, visual analog scale (VAS) for pain, objective International Knee Documentation Committee (IKDC) knee form, and Tegner
activity level scores. The SF-36 score was performed preoperatively and at final follow-up. Bilateral weightbearing radiographs
were completed before the index surgery and at final follow-up. Minimum 10-year follow-up MRI images were compared with
preoperative MRI images by means of the Yulish score. The Genovese score was also used to evalute MCMI MRI survivorship.
Results: The MCMI group, compared with the PMM one, showed significantly lower VAS for pain (1.2 6 0.9 vs 3.3 6 1.8; P = .004)
and higher objective IKDC (7A and 10B for MCMI, 4B and 12C for PMM; P = .0001), Teger index (75 6 27.5 vs 50 6 11.67; P = .026),
and SF-36 (53.9 6 4.0 vs 44.1 6 9.2; P = .026 for Physical Health Index; 54.7 6 3.8 vs 43.8 6 6.5; P = .004 for Mental Health Index)
scores. Radiographic evaluation showed significantly less medial joint space narrowing in the MCMI group than in the PMM group
(0.48 6 0.63 mm vs 2.13 6 0.79 mm; P = .0003). No significant differences between groups were reported regarding Lysholm
(P = .062) and Yulish (P = .122) scores. Genovese score remained constant between 5 and 10 years after surgery (P = .5). The
MRI evaluation of the MCMI patients revealed 11 cases of myxoid degeneration signal: 4 had a normal signal with reduced size,
and 2 had no recognizable implant.
Conclusion: Pain, activity level, and radiological outcomes are significantly improved with use of the MCMI at a minimum
10-year follow-up compared with PMM alone. Randomized controlled trials on a larger population are necessary to confirm
MCMI benefits at long term.
Keywords: knee; arthroscopy; meniscal scaffold; collagen meniscus implant

avoid degenerative joint progression.6,14,15 Arthroscopic
partial meniscectomies demonstrated better clinical
results than complete meniscus removal, but at longterm follow-up, a substantial number of patients suffered
the effect of a lost meniscus cartilage.4,7,10,12,20 Meniscus
allografts are indicated when it is necessary to restore all
or nearly all of the injured natural meniscus, with good
success reported at long-term follow-up.21,33,34,37
The Collagen Meniscus Implant (CMI, now called
Menaflex; ReGen Biologics, Hackensack, New Jersey) has
successfully replaced partial loss of meniscal tissue in
humans. The CMI, made of collagen type I fibers (purified
from bovine Achilles tendon), is suitable to fill meniscus
defects after a partial/subtotal meniscectomy because it

Well-known studies have revealed that preserving the
meniscus as much as possible could be the key factor to
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requires a meniscal rim for attachment. Several studies
have shown the safety and early to midterm good clinical
results in using this scaffold.22,23,25,27-29
Recently, Rodkey et al22 published a large multicenter
randomized controlled trial (RCT) comparing medial CMI
with partial medial meniscectomy, demonstrating that
the CMI supports the formation of a new biomechanically
competent meniscus-like tissue just 1 year after implantation and ‘‘the utility of this device to replace irreparable or
lost meniscal tissue in patients with a chronic meniscal
injury’’ at medium-term follow-up. Bulgheroni et al3 have
investigated the medial CMI with radiological and magnetic resonance imaging (MRI) results at 5 years, but the
efficacy of this device in reducing the risk of degenerative
disease long term has not been reported.
The purpose of this prospective controlled trial was to evaluate the efficacy of the medial CMI (MCMI) compared with
a control group of partial medial meniscectomies (PMM).
The hypothesis of the present study was that the MCMI
group would show superior clinical, radiographic, and MRI
outcomes compared with their preoperative condition and
with the PMM group at a minimum 10-year follow-up.

MATERIALS AND METHODS
We performed this prospective controlled study enrolling 36
nonconsecutive patients with acute or chronic meniscal injuries. Patients with acute injuries had no prior surgery to the
involved meniscus, whereas patients with chronic injuries
reported 1, 2, or 3 prior meniscal surgical procedures.
More specifically, inclusion criteria were identified as (1)
irreparable acute meniscal tears requiring partial meniscectomy or chronic prior loss of meniscal tissue (traumatic or
degenerative) greater than 25%, (2) intact anterior and posterior attachments of the meniscus, (3) intact rim (1 mm or
greater) over the entire circumference of the involved meniscus, (4) anterior cruciate ligament (ACL) deficiencies stabilized at the time of the index surgery, (5) participant
between 15 and 60 years of age, and (6) contralateral healthy
knee. Exclusion criteria included (1) concomitant posterior
cruciate ligament (PCL) insufficiency of the involved knee;
(2) diagnosis of Outerbridge19 grade IV degenerative cartilage
disease in the affected joint; (3) uncorrected malformations or
axial malalignment in the lower extremity; (4) documented
allergy to collagen or chondroitin-sulfate of animal origin;
(5) systemic or local infection; (6) history of anaphylactoid
reaction; (7) systemic administration of any type of corticosteroid or immunosuppressive agents within 30 days of surgery;
(8) evidence of osteonecrosis in the involved knee; (9) history
of rheumatoid arthritis, inflammatory arthritis, or autoimmune diseases; (10) neurological abnormalities or conditions
that would preclude the patient’s requirements for the rehabilitation program; and (11) pregnancy.
Patient assignment to the MCMI or PMM group was not
randomized, and the choice was made by the patients
themselves. The patients received information concerning
each technique according to the available literature at
the time of recuitment27-29 at least 1 week before surgery.
They expressed their decision the day before surgery. No

patient refused to participate during the recruitment
period. Between October 1997 and March 2000, the
enrolled patients underwent arthroscopic treatment (18
MCMI and 18 PMM); all surgeries were performed by the
same experienced senior surgeon. Among the selected
patients, 33 were available for the last follow-up (.90%
follow-up of the enrolled patients), 17 of the MCMI group
and 16 of the PMM group; 3 patients were excluded because
1 MCMI patient sustained a tibial plateau fracture during
the follow-up period, and 2 PMM group patients did not
complete the entire planned follow-up evaluations. By
chance, all patients enrolled in the study were men. The
average age of the patients at index surgery was 40 years
(range, 24-60 years).
The technique for arthroscopic CMI implantation is well
described in literature.23,41 Specifically, after the implant
site preparation (creating a full-thickness meniscus defect
without degenerative tissue), we provided extra blood supply by making puncture holes in the peripheral rim with
a Steadman awl; we also trimmed square the anterior and
the posterior meniscal attachment points to accept the scaffold. Once the implant site was prepared, we measured the
meniscus defect using a specifically designed instrument.
The dehydrated CMI was removed from the sterile packaging, measured, and trimmed to fill the defect. After the
implant was inserted into the defect, it was sutured to the
host meniscus remnant with a standard in-out suturing
technique, using a 2-0 nonabsorbable suture. We placed vertical stitches every 5 mm (with a zone-specific meniscal
repair cannulae; Linvatec Corp, Largo, Florida), using horizontal stitches only in the posterior and anterior junctions.
For arthroscopic PMM, we used a standard approach.
We used the same measuring instruments described above
to measure the length of the removed meniscus in the
PMM group.
Patients requiring an ACL reconstruction procedure
were treated after the PMM or MCMI procedure by means
of a ‘‘single bundle plus lateral extra-articular plasty hamstrings’’ technique (Table 1).17 Grade III Outerbridge19
chondropathy of femoral condyles was treated with the
microfracture technique according to Steadman et al.26
Physical therapy started from the first postoperative
day and was different for each group. The control patients
(PMM group) underwent a standard physical therapy program, including full weightbearing, unrestricted range of
motion, quadriceps and hamstring strengthening, and
resumption of activity as tolerated. In the MCMI group,
a knee brace was applied and locked in full extension immediately after the surgery, and it was worn by the patient for
6 weeks; it was removed 4 times per day to allow continuous
passive motion (CPM). When a CPM range from 0° to 60°
was achieved, the CPM was increased to 90° of flexion after
2 weeks, and after 2 more weeks, complete passive motion
was allowed. During the first 2 weeks, weightbearing was
not allowed; ambulation was permitted only using crutches.
After 2 weeks, progressive weightbearing was started, and
patients usually used 1 crutch for the first period (on the
basis of evidence derived from basic science and preclinical
studies).16,27,28 Muscle strengthening started on the second
postoperative day with isokinetic exercises. Cycling was
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TABLE 1
Demographic and Anthropometric Dataa
MCMI (n = 17)

Patients enrolled
Patients evaluated
Follow-up time, mo
Range
Mean
Age, y
Range
Mean
Sex
Body mass index
Mean (SD) at surgery
Mean (SD) at last follow-up
ACL reconstructions at time of index surgery

PMM (n = 16)

Acute

Chronic

Acute

Chronic

8
7

10
10

10
10

8
6

120-152
135

122-145
130

24-60
38
All men

28-60
44
All men

25.24 (1.65)
26.15 (3.23)
2

26.03 (1.88)
27.28 (3.30)
2

a

There were no statistically significant differences between groups. MCMI, medial collagen meniscus implant; PMM, partial medial
meniscectomy.

allowed the second postoperative week. Elastic resistance
and isotonic strengthening programs were started the
fourth postoperative week. All patients followed a rehabilitation protocol for 6 months until they returned to full unrestricted activity as tolerated.
The PMM group patients who underwent a microfracture procedure followed the same MCMI group rehabilitation program.
All patients underwent preoperative and then postoperative clinical evaluation at 3, 6, 12, and 24 months after
surgery. The medium-term and long-term follow-up evaluations were completed at 5 and 10 years.
Clinical evaluations included the following:
 Clinical evaluation at times noted above:
Visual analog scale (VAS) for knee pain (assessed during rest and activity; 0 indicates no pain and 10 the
worst possible pain, measured on a 10 cm scale)13
The objective International Knee Documentation
Committee (IKDC) form11
Lysholm knee score and Tegner activity level
questionnaires2
 Self-administered SF-36 health-related quality questionnaire1 (preoperative and 10-year follow-up controls):
Physical Health Index (PHI) normalized for age and
gender1
Mental Health Index (MHI) normalized for age and
gender1
 Radiographic and MRI evaluation (preoperative and
10-year follow-up visits):
Preoperatively, every patient underwent a bilateral
longstanding anteroposterior (AP) weightbearing
radiograph and a lateral view in 30° of flexion of
the involved knee. A bilateral double-leg posteroanterior (PA) weightbearing roentgenogram at 35° to

45° of flexion (tunnel view) and a lateral view in
30° of flexion were taken at the 10-year follow-up
evaluation. Radiographs were evaluated by a single
experienced musculoskeletal radiologist, blinded to
patient identification and surgical status, to maximize the reliability of the knee assessment. The
radiologist measured, using an electronic digital system (PACS; Kodak, Rochester, New York), the
medial joint line heights of the involved and contralateral healthy knees on the tunnel view radiographs obtained (with the same XRay machine:
Omni Diagnost; Philips Medical Systems Nederland,
Best, Netherlands) at the 10-year follow-up.
All MRI examinations were performed with a 1.5-T
unit using gradient-echo (GE) T2-weighted, spinecho (SE) T1-weighted, FatSat fast spin-echo (FSE)
DP, and T2-weighted sequences, with different orientations. Preoperative MRIs were collected from
patients. All postoperative examinations were done
at our institute with the same machine (Twin Speed;
GE Medical Systems, Milwaukee, Wisconsin). All
MRIs were examined by a single independent radiologist, blinded to patient identification and surgical
status, evaluating CMI implant signal and articular
cartilage alterations using the Genovese et al9 system and the Yulish score.39 Not all patients of the
PMM group completed the 5-year follow-up MRI, so
these data were not taken into account for the final
Yulish score39 evaluation.
Tegner activity scores were obtained preinjury (retrospectively, on the basis of patient recall), preoperatively,
and postoperatively; thus, we could calculate the Tegner
index, the percentage of the loss of activity level that was
regained as a result of the treatment.22 The Tegner index
is calculated by subtracting the preoperative Tegner score
from the latest score and then dividing the difference by
the difference of the preinjury minus the preoperative
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Ethics
Approval of the study was obtained from the Institutional
Review Board. Informed consent complied with European
Union laws and was signed by the patient before the
operation.

RESULTS

Figure 1. Flow diagram showing the patient recruitment and
dropout. FU, follow-up; MCMI, medial collagen meniscus
implant; PMM, partial medial meniscectomy.
score. The quotient multiplied by 100% yields the percentage of lost activity due to the original inciting injury
regained from the treatment intervention.
Every complication and/or revision surgery during the
follow-up period was assessed.

Statistical Methods
The statistical analysis was performed with SPSS
(Analyse-it Software, Ltd, Leeds, UK). A priori sample size
definition was prospectively estimated for unpaired Student
t test with a power .80%, starting from the hypothesis of
2.00 mm of difference between groups (MCMI vs PMM)
for joint space height and the same variance in measurements (1.00 mm). Considering an expected high dropout
rate for the long-term follow-up planned, we decided to
enroll at least 16 patients for each group (Figure 1).
Differences between the 2 groups (MCMI and PMM)
were compared using the nonparametric Mann-Whitney
test for nonparametric variables (Lysholm, Tegner
activity, 10-year follow-up Tegner index, and Yulish scores)
and the independent Student t test for parametric ones
(demographic and anthropometric data reported in Table 1;
arthroscopic measurements, VAS for pain and SF-36 scores,
medial joint line height, and side-to-side difference).
The nonparametric Wilcoxon and the paired Student
t test were used to prospectively assess outcomes changes
in the MCMI group respectively for nonparametric
(Lysholm, Tegner activity, and Genovese scores) and parametric (VAS for pain and SF-36 scores) variables.
The objective IKDC grading results were compared
between the 2 groups using the Pearson x2 test. The medial
joint line height differences between the operated and the
healthy knee were compared between groups by means of
the paired Student t test. The level of significance was
set at P \ .05.
Results are expressed using mean values 6 standard
deviation (SD) for parametric values and median 6 interquartile range (IQR) for nonparametric ones.

Demographic and anthropometric data are summarized in
Table 1. Differences between the 2 groups were not statistically significant.
The average length of the implanted MCMI was 36 6
9 mm, and this length was similar to the size of defect measured in the PMM group (35 6 8 mm). All the MCMIs and
the PMMs were performed in the red/red (14 in the MCMI
group and 14 in the PMM group) or the red/white (3 in the
MCMI group and 2 in the PMM group) zone. Four patients
(2 in each group) required an ACL reconstruction procedure at the time of meniscus surgery. During arthroscopy,
grade III Outerbridge19 medial femoral condyle chondropathy was diagnosed in 4 patients (2 in each group) and
treated by the microfracture technique.26 None of these differences was significant.
At the 10-year minimum follow-up, all the MCMI group
clinical, general health, and activity level outcomes showed
a statistically significant improvement compared with the
preoperative status (VAS P \ .0001; Lysholm P = .001;
SF-36 PHI P \ .0001, SF-36 MHI P = .016; objective
IKDC P = .003; Tegner activity level P = .001) (Figures 2
and 4). In the MCMI group, there was no significant
medial joint line narrowing of the operated knee compared with the contralateral healthy one, as noted for
the PMM group (P = .0002) (Figure 5a). The MRI evaluation of the MCMI patients revealed in 11 cases a myxoid
degeneration signal; 4 had a normal signal with reduced
size, and 2 patients had no recognizable implant. The
median Genovese score value, both for signal intensity
and morphologic evaluation, was 2 (CMI with reduced
size and irregular shape). Nevertheless, differences between
the 5-year and the 10-year follow-up MRI evaluations were
not statistically significant (P = .5) (Figure 6b). The MCMI
group showed significantly lower VAS for pain (P = .004)
(Figure 2a), higher objective IKDC (P = .0001) (Figure 3),
and higher Tegner index (P = .026) (Figure 4b) scores compared with the PMM group at minimum 10-year follow-up,
starting from comparable preoperative values. The SF-36
results showed a similar trend (P = .026 for PHI and P =
.004 for MHI) (Figure 2c). No statistically significant differences between groups were reported regarding Lysholm
scores (P = .062). Radiographic evaluation showed significantly less medial joint space narrowing side-to-side difference (P = .0003) in the MCMI group compared with
the PMM group at final follow-up (Figure 5b). Starting
from comparable preoperative levels (2 6 1.5 for MCMI,
2 6 1 for PMM), Yulish score results for the MCMI group
at 10-year follow-up were encouraging compared with
those of controls; however, these differences were not significant (P = .122) (Figure 6a).
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Figure 3. Prospective objective International Knee Documentation Committee (IKDC) evaluation (a) preoperatively
and at the (b) 5-year and (c) 10-year follow-up. FU, followup; MCMI, medial collagen meniscus implant; PMM, partial
medial meniscectomy. *Statistically significant differences
between the MCMI and control groups.

50.0
40.0
30.0
20.0
10.0
0.0

10Y FU

Pre-OP
PHI

Pre-OP

10Y FU
MHI

Figure 2. Prospective clinical and general health evaluation. a,
Visual analog scale (VAS) for pain score; b, Lysholm score; c,
SF-36 score normalized for age and gender. FU, follow-up;
MCMI, medial collagen meniscus implant; MHI, Mental Health
Index; PHI, Physical Health Index; PMM, partial medial meniscectomy. *Statistically significant differences between the
MCMI and control groups.
Reoperation was necessary in 4 cases, 2 for each group.
The reason was swelling in 2 cases (1 for each group) and
pain and swelling in 2 cases (1 for each group). These symptoms developed and were treated during the last 3 years of
follow-up. The procedures performed were arthroscopic
debridement in the case of swelling, associated with
a high tibial osteotomy (HTO) in the others, yielding successful symptom relief in all cases. No other complications
were reported.

DISCUSSION
Current concepts in meniscus surgery advocate to preserve, suture, or replace (when necessary) this important

articular structure.24 The best-known meniscal substitute
is meniscus allograft transplantation, but it is indicated
when all or nearly all of the native meniscus is destroyed
or removed. It requires a certified and available tissue
bank to decrease as much as possible infectious disease
transmission. The sizing procedure is another critical issue
of this technique, even though recently, van Thiel et al31
described a new reliable algorithm to better predict the
allograft size by easily collected parameters (height,
weight, and gender).
Compared with allograft replacement, the scaffold
meniscal replacement was appealing because of restoring
the lost meniscal tissue after partial meniscectomy, with
the aim to avoid the progression of joint degeneration
and no need for tissue bank allografts or complex sizing
procedures. Many different scaffolds have been evaluated
in recent years for replacement of the meniscus. After
past unsatisfying experimental experiences with nonbiologic materials,18,30,35,38 only the CMI was proved to be
safe and useful as a meniscus allograft in the mediumterm follow-up, protecting the knee from the likely degenerative effects of a partial meniscectomy.22 Recently, an in
vivo research study in dogs proposed a new synthetic
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Figure 4. Tegner evaluation. Prospective Tegner activity level scores (a), and 10-year follow-up Tegner index (b). FU, follow-up;
MCMI, medial collagen meniscus implant; PMM, partial medial meniscectomy. *Statistically significant differences between the
MCMI and control groups.

Figure 5. Radiographic measurements at 10-year follow-up. a, Medial joint line height comparison between the operated and
contralateral healthy knee for each group. b, Medial joint line height side-to-side difference between the MCMI and the PMM
groups. FU, follow-up; MCMI, medial collagen meniscus implant; PMM, partial medial meniscectomy. *Statistically significant differences between groups.

Figure 6. Outcomes of magnetic resonance imaging (MRI) evaluation. a, Yulish score comparison between the MCMI and the
PMM groups at 10-year follow-up. b, MRI signal morphologic and intensity comparison between the 5-year and the 10-year
follow-up in the MCMI group based on the Genovese score. There were no statistically significant differences between the
groups. FU, follow-up; MCMI, medial collagen meniscus implant; PMM, partial medial meniscectomy.
Downloaded from ajs.sagepub.com by JAMES FLOUNLACKER on June 1, 2011
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Figure 7. Examples of magnetic resonance imaging (MRI) studies. a, MRI of a left knee (40-year-old man) 10 years after the
implantation of a medial collagen meniscus implant. b, MRI of a left knee (38-year-old man) 10 years after a partial medial
meniscectomy.
material36 to be used to restore physically and functionally
a deficient meniscus, but it is still under investigation.
In our work, inclusion and exclusion criteria for CMI
implantation were the same as used by Steadman and Rodkey,25 Rodkey et al,22 and Bulgheroni et al.3 The clinical
evaluation showed significant improvement of all measured
scores at the 5-year follow-up in the MCMI group compared
with the preoperative status, and this level was maintained
up to the final 10-year follow-up evaluation. Pain and
Lysholm scores were somewhat reduced, and Tegner activity level did not change during the last 5 years. These
results were different from those previously published at
medium-term follow-up,3,22,25,40 suggesting that stabilization of the pain allowed activity to remain level after the
5-year follow-up.
In this study, we observed that MCMI provides statistically significantly improved clinical and radiological
outcomes compared with PMM at long-term follow-up
(minimum 10 years to maximum 12.5 years). The VAS
for pain, objective IKDC, Tegner index, and SF-36 scores
confirmed this difference. The Lysholm score may not be
sensitive enough to detect differences in a study of this
type, or differences may not have been great enough to
matter clinically.
The most distinctive feature of this work compared
with other previously published studies was the quantitative radiological assessment of CMI function in preserving the radiographic medial joint space. These data
represent an indirect demonstration of the biomechanical
effectiveness of the new meniscus-like fibrochondrocytic
tissue (whose formation was previously demonstrated
in a large population by Rodkey et al22) at long-term
follow-up.
The evolution of the MCMI over the time was estimated with MRI. The FatSat FSE T2-weighted sequence
signals were hyperintense compared with normal meniscus (Figure 7a). Our results are consistent with those of
Zaffagnini et al40 and Bulgheroni et al3 in medium-term
findings, but they differ from the ‘‘progressive CMI signal
maturation’’ found by Steadman and Rodkey.25 In fact, in
this study, the MCMI patients’ signal in more than 50% of

cases was compatible with a myxoid degeneration. This
variation could be related to different MRI protocols.
However, Genovese scores9 remained constant between
the medium-term and the long-term follow-up in our population. This finding and the good clinical and radiographical results support our hypothesis of scaffold
stabilization over time, although we could not verify it
directly by means of second-look arthroscopies and
biopsies.
The chondral surface was evaluated in both study
groups by means of MRI (Figure 7) using the Yulish
score.39 This system was developed for chondromalacia
patellae, but recently, Verdonk et al33 used it to classify
femoral and tibial cartilage degeneration after meniscus
allograft transplantation. From comparable preoperative
values, an apparent chondroprotective effect of the
MCMI compared with controls was detected, but this
observation was only a trend without reaching statistical
significance. This finding could be related to the avoidance
of intra-articular contrast material injections in our
protocol, or more likely it is because of the low MRI sensitivity for knee chondral lesions rather than second-look
arthroscopy.8 Moreover, this score is very reader dependent; therefore, the results must be considered with
caution.
An ACL reconstruction procedure was carried out in 4
patients (2 for each group), but as previously reported by
Rodkey et al,22 this procedure has no influence on the
amount of new tissue growth.
Reoperations were necessary in 2 patients for each
group (13%) during the follow-up time period: adverse
events (swelling and pain) in the MCMI group were
assumed related to the device (6%) and were successfully
treated by means of arthroscopic debridement and HTO
(to treat pain by properly redistributing the weight
between knee compartments). Patients recovered without
sequelae. The MCMI long-term survival rate in this trial
(approximately 85%) is comparable with that reported
after open meniscal repair5 and is superior to the 75%
reported by Verdonk et al32 for an open meniscus allograft
transplantation.
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This study has several limitations. The more important
weakness of this study is the lack of randomization. This
fact probably led to the meniscectomy group being older
than the MCMI one, even if this difference was not statistically significant. It seems that older and more sedentary
patients, who were mainly interested in ‘‘getting it over
with,’’ self-selected themselves into the PMM group,
whereas younger, more active patients chose the MCMI.
In addition, the study was not blinded, and a lack of blinding could lead to patient reporting bias. Patients were not
divided into 2 study arms (acute and chronic) because of
the low number of enrolled patients, but both MCMI and
PMM groups were homogeneous regarding this variable
and included a similar number of acute and chronic cases.
Rodkey et al22 were not able to find clinical differences
between treated patients and controls in the acute group
at 5-year follow-up in their study, but we speculate that
the follow-up time was not enough for significant changes
to be observed.
The rehabilitation protocols were very different between
groups, but we hypothesize that those differences would
have minimal effects 10 years after surgery.
Another weakness is the possibility of recall bias in preinjury Tegner activity levels, but as addressed by Rodkey
et al,22 ‘‘if patients overestimated their pre-injury activity
levels, in most instances this overestimation would have
resulted in an underestimation of the Tegner index.’’ An
additional weakness is the lack of preoperative medial joint
line height measurements. We decided to not include these
data in the evaluation because the radiographs were executed with different machines by different technicians at
different sites. Consequently, we compared the operated
knee to the contralateral healthy knee, and we also calculated the side-to-side difference between knees. To our
knowledge, this is the best method to evaluate differences
in degenerative knee progression because it takes into
account each patient’s related physiological differences.
Therefore, we used this method as primary radiographic
outcomes to compare the MCMI group with the PMM group.
In conclusion, improvements in pain relief, activity
level, general health, and radiological outcomes were documented with the use of MCMI at a minimum 10-year follow-up compared with PMM. On the basis of available
results, 87% of the patients benefited from this scaffold
implantation. The possibility to improve function while
decreasing the risk of degenerative changes related to
meniscectomy led us to believe that for irreparable meniscal lesions, the use of a scaffold to regrow meniscal tissue
would help to maintain patient activity level for a longer
time while protecting the joint against pain and degeneration. This study supports that belief; hence, we recommend
use of scaffolds in such cases.
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