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The Proportion of Meniscus Tears Considered
Repairable, and Thus Repaired, Increased During a

Single Surgeon’s Practice of 20 Years
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María Josefa Espejo-Reina, M.D., M.Sc., Maximiano Lombardo-Torre, M.D., M.Sc.,
Ana Pérez-Blanca, D.Eng., and Alejandro Espejo-Baena, M.D.
Purpose: The purpose of this study was to evaluate practice patterns of a single surgeon with respect to meniscectomy
and meniscal repair over a 20-year period at a single institution.Methods: A cross-sectional descriptive study was carried
out by reviewing the surgical data from the past 20 years (2002-2021) of patients who underwent arthroscopic primary
meniscal surgery. Age, sex, knee and meniscus affected, morphology of the meniscal tear, meniscal radial location,
location on the axial plane, tissue quality, and associated injuries were recorded. An analysis of the evolution of the
characteristics of the meniscal lesions was performed according to the presence of degenerative tissue, the repairability of
the lesion, and the treatment performed. Categorical data were represented in contingency tables and compared using the
c2 test for significance of differences, which was set at P < .05. Results: In total, 1,892 cases were included. A decrease in
degenerative meniscal tears was found, from 63.2 in 2002 to 2006 to 9.7% in 2017 to 2021 (P < .001), while repairable
tears increased from 1.6% to 82.3% P < .001); in the same periods, arthroscopic partial meniscectomy procedures
declined from 75.7% to 17.7% (P < .001) while meniscal repair increased from 0.4% to 81.3% (P < .001). All types of
tears increased significantly their repairability, although longitudinal tears, root tears, and ramp lesions showed the
highest possibilities for repair. Conclusions: In the present study, a drastic change in the attitude toward meniscal
preservation in the past 20 years was observed, with a large increase in the proportion of tears considered repairable found
in primary arthroscopic surgery (to 80% of cases) and a decrease in degenerative meniscus tears (to less than 10%).
Clinical Relevance: In the past 2 decades, arthroscopic knee surgery has evolved such that more meniscus tears are
deemed repairable, and fewer tears considered degenerative are indicated for arthroscopy.
eniscal tears can be divided into 2 different types,
Maccording to the way they are generated: trau-
matic tears happen after an accident in which the knee
exceeds its limits while degenerative meniscus tears
(DMTs) happen insidiously and progressively.1

Although there is a wide variety of different meniscal
tears, combining aspects of both traumatic and
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Arthroscopy, Sports Medicine, and Rehabilitati
degenerative types, their treatment has traditionally
been surgical in both situations and mainly by per-
forming arthroscopic partial meniscectomy (APM),2

although meniscal repair was already a well-
established tool 20 years ago.3

In the past years, the attitude toward the treatment of
meniscal tears has shifted to a more conservative
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Fig. 1. Flowchart showing the selection of the patients. A
total of 2,785 surgical reports were reviewed: 507 were dis-
carded because they were operated on before 2002, while 386
of the remaining 2,278 were discarded because their surgery
did not imply a primary meniscal surgery.

Table 1. Demographical and Clinical Distribution of Patients

Characteristic N %

Total 1,892 100
Date of surgery
2002-2006 247 13
2007-2011 548 29
2012-2016 583 30.8
2017-2021 514 27.2

Sex
Female 459 24.3
Male 1433 75.7

Age, y
<16 60 3.2
16-30 629 33.2
31-45 769 40.6
>45 434 23

Knee
Right 1,019 53.9
Left 873 46.1

Meniscus
Medial 1118 59.1
Lateral 774 40.9

Region
Anterior horn 89 4.7
Middle third 176 9.3
Posterior horn 1167 61.7
Miscellaneous 460 24.3

Zone
1 1001 52.9
2 664 35.1
3 227 12

Type of tear
Complex 634 33.5
Longitudinal (bucket handle) 761 (178) 40.2 (9.4)
Flap 147 7.8
Radial 213 11.3
Horizontal 52 2.7
Root avulsion 71 3.7
Ramp 14 0.7

Anterior cruciate ligament tear
Yes 851 45
No 1,041 55
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approach,4 as the benefits of meniscal repair (MR) are
well known5; the concept of meniscal repairability has
evolved along the years, and more and more in-
dications for MR are considered nowadays (including
root tears, ramp lesions, or older patients, among
others), broadening the possibilities for surgical con-
servation of the menisci.6 Some national data show an
increase in such procedures,7 although none of them
exceeds 30% of MR indications; for this reason, a more
aggressive behavior toward meniscal preservation
seems possible and necessary.
The aim of the present study was to evaluate practice

patterns of a single surgeon with respect to meniscec-
tomy and meniscal repair over a 20-year period at a
single institution; we hypothesized that the proportion
of meniscal tears considered repairable (RTs) and
repaired has increased over the past 20 years.

Methods
The present work was carried out following the guide

principles from the Declaration of Helsinki (last
amendment in Fortaleza 2013)8 and the Standards for
Good Clinical Practice.9 Personal data were handled
according to the Regulation (EU) 2016/679 from the
European Parliament and Council from April 27, 2017,
relative to the protection of natural persons regarding
the treatment of personal data and their free circula-
tion,10 and the Organic law 3/2018, from December 5,
2018, about the protection of personal data and
guarantee of digital rights.11 A preprint version of the
present study has been previously published on a pre-
print server.
A cross-sectional descriptive study was carried out by

reviewing a database with data obtained from the sur-
gical notes of the past 20 years (2002-2021) from pa-
tients who underwent arthroscopic knee surgery in a
knee surgery specialized center, by the senior author
(A.E.-B.), who has more than 30 years of experience in
sports medicine and knee surgery; the data were
compiled in a specific model for knee arthroscopy in
which all the data from the patients, the meniscal tears
and associated injuries (which will be further
described), and the treatment performed were recorded
and where a demonstrative drawing was added to
clarify the lesion and the procedure; this model is
similar to the one published by the Meniscal Docu-
mentation Committee of the International Society of



Table 2. Evolution of Tissue Quality of Meniscal Tears
Through the Past 20 Years

Date

Tissue Quality, n (%)*

Total, nDegenerative Nondegenerative

2002-2006 156 (63.2) 91 (36.8) 247
2007-2011 197 (35.9) 351 (64.1) 548
2012-2016 101 (17.3) 482 (82.7) 583
2017-2021 50 (9.7) 464 (90.3) 514
Total 504 (26.6) 1,388 (73.4) 1,892

*Significant difference: P < .001.

Fig. 2. General evolution of arthroscopic findings according
to the quality of meniscal tissue. Diagram showing the evo-
lution of meniscal tears in the past 20 years according to the
presence of degenerative tissue. DMT, degenerative meniscus
tear; NDMT, nondegenerative meniscus tear.
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Arthroscopy, Knee Surgery and Orthopaedic Sports
Medicine.12 All patients had signed an informed con-
sent prior to surgery allowing the use of their clinical
data for scientific purposes.
The patients included in this study were those sub-

jected to primary meniscal surgery. Those with previous
surgery on the same knee, whether on the menisci or
other intraarticular structure, were excluded.
Several sociodemographic and clinical variables were

assessed: age (measured in years and stratified in 4
groups for comparative purposes: 0-15, 16-30, 31-45,
and >45 years), sex (male or female), knee (right or
left) and meniscus (medial or lateral) affected,
morphology of the meniscal tear (longitudinal, hori-
zontal, radial, flap, root avulsion, ramp lesion, or
complex), meniscal radial location (zone 1: periphery;
zone 2: middle third; zone 3: free edge), and location on
the axial plane (anterior horn, middle third, posterior
horn, or miscellaneous segments of the meniscus); all
the variables described were compiled in a model spe-
cifically designed for knee arthroscopy.
Tissue quality (i.e., degenerative or nondegenerative;

all DMTs were considered complex, and the presence of
degenerative tissue discarded the possibility of repair)
was registered, as well as the presence of accompanying
injuries. Meniscal tears considered RTs were the longi-
tudinal ones in zones 1 and 2, ramp lesions, root avul-
sions (except those with very degenerative tissue), and
those radial and horizontal that reached zone 1. Bucket
handle tears were considered longitudinal tears. Other
types of meniscal tears apart from the ones described
might have the potential for healing (namely, complex
tears in very young patients), so they were only
considered RTs when they were repaired. The moment
of the surgery was recorded in terms of years and
stratified in groups of 5 years (2002-2006, 2007-2011,
2012-2016, 2017-2021) for comparative purposes. The
treatment performed in each case was registered as
APM, benign neglect, suture, rasping, sealing, reinser-
tion, and a combination of more than onednamely,
suture plus APM, suture plus reinsertion, and reinser-
tion plus APM. Those treatment options were compiled
into 3 groups for comparative purposes: APM alone, MR
(including reinsertion and the combinations previously
stated), and other conservative surgical procedures
(rasping alone, sealing with electrofrequency, and
benign neglect).
All the characteristics were extracted from a database

built in a Microsoft Excel 2010 spreadsheet, which was
anonymized by a person not related with the study
(Francisca Balagué Jerez). The review of the data was
performed by a single orthopaedic surgeon (A.E.-R.),
who is specialized in arthroscopic knee surgery.

Statistical Analysis
A descriptive analysis of the variables described pre-

viously was carried out and presented in terms of
frequency. Categorical data were represented in con-
tingency tables and compared using the c2 test for
significance of differences. The presence of DMTs was
compared according to the moment of the surgery to
check the evolution in the past 20 years, as well as
the presence of a RT and the treatment performed. The
level of statistical significance was set at P < .05. The
data analysis was performed using the IBM SPSS sta-
tistics application, version 20.0 (SPSS).

Results
A total of 1,892 patients met the criteria for inclusion

in the present study and underwent data analysis (Fig
1). The general demographic and clinical distribution
of the patients is shown in Table 1. Mean (SD) age was
36.21 (13.628) years (range, 7-76 years). Surgery in
males was more frequent than in females (3:1). The
main group of patients operated on was between 31
and 45 years old (40.6%). The right knee (53.9%), the
medial meniscus (59.1%), the posterior horn (61.7%),
and zone 1 (52.9%) were the most frequent locations
for meniscal tears found in the general data. Longitu-
dinal tears (40.2%) were the most prevalent type of
tear; the most commonly performed treatment in
general was APM (63.6%).



Table 3. Evolution of Arthroscopic Findings According to the Quality of Meniscal Tissue Analyzed by Sex, Age, and Knee Affected

Date TQ

Sex, n (%) Age, n (%) Knee, n (%)

Male Female P Value <16 16-30 31-45 >45 P Value Right Left P Value

2002-2006 NDMT 77 (41.4) 14 (23) .01 4 (100) 15 (68.2) 56 (50.9) 16 (14.4) <.001 49 (38.9) 42 (34.7) .496
DMT 109 (58.6) 47 (77) 0 (0) 7 (31.8) 54 (49.1) 95 (85.6) 77 (61.1) 79 (65.3)

2007-2011 NDMT 276 (68.1) 75 (52.4) .001 9 (81.8) 140 (97.2) 141 (63.8) 61 (35.5) <.001 176 (63.3) 175 (64.8) .713
DMT 129 (31.9) 68 (47.6) 2 (18.2) 4 (2.8) 80 (36.2) 111 (64.5) 102 (36.7) 95 (35.2)

2012-2016 NDMT 381 (82.6) 97 (82.9) .941 21 (100) 230 (88.8) 203 (84.2) 28 (45.2) <.001 260 (83.6) 222 (81.6) .528
DMT 81 (17.4) 20 (17.1) 0 (0) 29 (11.2) 38 (15.8) 34 (54.8) 51 (16.4) 50 (18.4)

2017-2021 NDMT 348 (92.6) 116 (84.1) .004 22 (91.7) 200 (98) 186 (94.4) 56 (62.9) <.001 274 (90.1) 190 (90.5) .897
DMT 28 (7.4) 22 (15.9) 2 (8.3) 4 (2) 11 (5.6) 33 (37.1) 30 (9.9) 20 (9.5)

DMT, degenerative meniscus tear; NDMT, nondegenerative meniscus tear; TQ, tissue quality.

Table 4. Evolution of Arthroscopic Findings According to the Quality of Meniscal Tissue Analyzed by Meniscus Affected, Zone and Region of the Lesion, and Type of Tear

Date TQ

Meniscus, n (%) Zone, n (%) Region, n (%) Type of Tear, n (%)

P ValueMED. LAT. P Value 1 2 3 P Value MISC. AH MT PH P Value COMP. LONG. FLAP RADIAL HORIZ. ROOT RAMP

2002-2006 NDMT 57 (33.9) 34 (43) .166 24 (34.3) 47 (36.4) 20 (41.7) .710 18 (30) 4 (30.8) 21 (60) 48 (34.5) .020 40 (26.5) 5 (33.3) 28 (66.7) 14 (46.7) 4 (44.4) <.001
DMT 111 (66.1) 45 (57) 46 (65.7) 82 (63.6) 28 (58.3) 42 (70) 9 (69.2) 14 (40) 91 (65.5) 111 (73.5) 10 (66.7) 14 (33.3) 16 (53.3) 5 (55.6)

2007-2011 NDMT 216 (61.7) 135 (68.2) .130 217 (76.1) 105 (54.7) 29 (40.8) <.001 123 (66.8) 15 (50) 25 (58.1) 188 (64.6) .274 50 (25.8) 206 (93.6) 24 (57.1) 57 (79.2) 11 (78.6) 3 (50) <.001
DMT 134 (38.3) 63 (31.8) 68 (23.9) 87 (45.3) 42 (59.2) 61 (33.2) 15 (50) 18 (41.9) 103 (35.4) 144 (74.2) 14 (6.4) 18 (42.9) 15 (20.8) 3 (21.4) 3 (50)

2012-2016 NDMT 237 (86.5) 245 (79.3) .022 241 (88.3) 180 (82.9) 61 (65.6) <.001 119 (80.4) 15 (50) 58 (81.7) 290 (86.8) <.001 102 (54.5) 224 (96.1) 46 (100) 80 (95.2) 18 (90) 11 (91.7) 1 (100) <.001
DMT 37 (13.5) 64 (20.7) 32 (11.7) 37 (17.1) 32 (34.4) 29 (19.6) 15 (50) 13 (18.3) 44 (13.2) 85 (45.5) 9 (3.9) 0 (0) 4 (4.8) 2 (10) 1 (8.3) 0 (0)

2017-2021 NDMT 300 (92) 164 (87.2) .078 353 (94.6) 98 (77.8) 13 (86.7) <.001 56 (82.4) 11 (68.8) 24 (88.9) 373 (92.6) .001 69 (67.6) 284 (96.9) 14 (82.4) 25 (92.6) 9 (100) 50 (94.3) 13 (100) <.001
DMT 26 (8) 24 (12.8) 20 (5.4) 28 (22.2) 2 (13.3) 12 (17.6) 5 (31.3) 3 (11.1) 30 (7.4) 33 (32.4) 9 (3.1) 3 (17.6) 2 (7.4) 0 (0) 3 (5.7) 0 (0)

AH, anterior horn; COMP., complex; DMT, degenerative meniscus tear; HORIZ., horizontal. LAT., lateral; LONG., longitudinal; MED., medial; MISC., miscellaneous regions affected;
MT, middle third; NDMT, nondegenerative meniscus tear; PH, posterior horn; TQ, tissue quality.
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Table 5. Evolution of Meniscal Tears Through the Past 20 Years According to the Possibility of Repair and According to the
Treatment Performed

Date

Possibility to Repair, n (%)* Treatment, n (%)*

TotalRepairable Nonrepairable Meniscectomy Meniscal Repair Other

2002-2006 4 (1.6) 243 (98.4) 187 (75.7) 1 (0.4) 59 (23.9) 247
2007-2011 248 (45.3) 300 (54.7) 501 (91.4) 16 (2.9) 31 (5.7) 548
2012-2016 255 (43.7) 328 (56.3) 425 (72.9) 108 (18.5) 50 (8.6) 583
2017-2021 423 (82.3) 91 (17.7) 91 (17.7) 418 (81.3) 5 (1) 514
Total 930 (49.2) 962 (50.8) 1,204 (63.6) 543 (28.7) 145 (7.7) 1,892

*Significant difference: P < .001.
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Degenerative Tears
DMTs were present in 26.6% of the cases (Table 2);

however, this percentage has significantly evolved
through the years (from 63.2% in 2002-2006 to 9.7%
in 2017-2021; Fig 2). Regarding sex (Tables 3 and 4),
although the figures are lower in males in 2017 to 2021
(7.4 vs 15.9%; P < .05), the decrease was higher in
female patients (61.1% vs 51.4%). Patients <30 years
old had DMTs in less than 20% at all times. The main
drop in DMTs happened in patients >45 years old (from
85.6% in 2002-2006 to 37.1%; P < .001). A just over
50% decrease in DMTs was found in both knees and
both menisci. The peripheral zone and the posterior
horn of the meniscus experimented the highest drop in
DMTs, reaching 5.4% and 7.4%, respectively, in 2017
to 2021, while the anterior horn kept over 30% of DMT
(P < .001). The percentage of DMT dropped in all of
types of tears, with the longitudinal tears having a
stronger decrease.

Repairable Tears
RTs represented 49.2% of the cases (Table 5), but

they evolved from 1.6% in 2002 to 2006 to 82.3% in
2017 to 2021 (P < .001). Males and females experi-
enced an increase >80% in RTs (Tables 6 and 7), which
rose >90% in the group between 16 and 30 years old
and reached 50% in the group >45 years old in 2017 to
2021. No statistical differences were found between
both legs and both menisci (except in 2012-2016, when
the RTs of the lateral meniscus declined). An increment
of RTs of almost 90% was found in zone 1 while an
86.4% increase was found in the posterior horn, which
were the most common locations for RTs (P < .001).
Longitudinal and horizontal tears, root avulsions, and
ramp lesions were the most repairable ones in 2017 to
2021. Complex tears underwent a rise in RTs of almost
40%, and flap tears showed their first RTs in the same
period.

Treatment
MR raised from 0.4% to 81.3% (Table 5; Fig 3) in

2017 to 2021, matching the figures of RT (82.3%;
.001). No significant differences were found in terms of
sex and knee treated; other treatments, which
accounted 21.5% for the period 2002 to 2006, almost
disappeared in 2017 to 2021 (Tables 8 and 9). MR
surpassed 95% in 2017 to 2021 in patients <30 years
old (P < .001), while APM was slightly over 50% in
patients >45 years old. The treatment performed on
both menisci was different before 2017 to 2021 (more
APMs on the medial meniscus [1.4:1], more conserva-
tive treatments different from MR on the lateral one
[2.5:1]; P < .001); in 2017 to 2021, the figures for both
menisci matched due especially to the increase in MR.
APM in zone 3 dropped from 20.1% of the cases in
2002 to 2006 to 2.9% (only 15 cases) in 2017 to 2021;
on the other hand, MR increased from 0% to 93% (P <
.001) in zone 1, while the proportion of tears in this
zone increased from 28.3% in 2002 to 2006 to 72.6%
in 2017 to 2021. All zones rose for MR, surpassing 80%
on the posterior horn and when several regions were
affected (P < .001). All kinds of tears expanded their
rates of MR from 2002 to 2006 and 2017 to 2021; the
main case was longitudinal tears, which reached 98%,
as well as root tears. APM declined in radial and hori-
zontal tears from 66.7% to 37% and 22.2%, respec-
tively (P < .001).
Discussion
The most important finding of the present study was

that a shift toward meniscal preservation has been
established in the authors’ practice for the past 20 years,
confirming our hypothesis; an increase in the amount
of RT found in primary arthroscopic surgery from 1.6%
from 2002 to 2006 to 82.3% in 2017 to 2021 was
shown, matching the figures for conservative surgery
(including MR and other conservative options).
Furthermore, meniscal surgery on DMTs decreased
from 63.2% in the 2002 to 2006 period to 9.7% be-
tween 2017 and 2021 (6.5:1).
APM has been the most frequent surgical treatment in

meniscal tears for many years,13 becoming almost a
part of the popular knowledge, so changing such
practice is difficult,14,15 probably because it means not
only a shift in scientific evidence but also a cultural



Table 6. Evolution of Arthroscopic Findings According to the Repairability of the Meniscal Tear Analyzed by Sex, Age, and Knee Affected

Date Repairability

Sex, n (%) Age, n (%) Knee, n (%)

Male Female P Value <16 16-30 31-45 >45 P Value Right Left P Value

2002-2006 RT 4 (2.2) 0 (0) .248 1 (25) 1 (4.5) 2 (1.8) 0 (0) .001 2 (1.6) 2 (1.7) .967
NRT 182 (97.8) 61 (100) 3 (75) 21 (95.5) 108 (98.2) 111 (100) 124 (98.4) 119 (98.3)

2007-2011 RT 202 (49.9) 46 (32.2) <.001 6 (54.5) 114 (79.2) 86 (38.9) 42 (24.4) <.001 123 (44.2) 125 (46.3) .630
NRT 203 (50.1) 97 (67.8) 5 (45.5) 30 (20.8) 135 (61.1) 130 (75.6) 155 (55.8) 145 (53.7)

2012-2016 RT 190 (40.8) 65 (55.6) .004 13 (61.9) 135 (52.1) 94 (39) 13 (21) <.001 138 (44.4) 117 (43) .742
NRT 276 (59.2) 52 (44.4) 8 (38.1) 124 (47.9) 147 (61) 49 (79) 173 (55.6) 155 (57)

2017-2021 RT 311 (82.7) 112 (81.2) .683 23 (95.8) 195 (95.6) 160 (81.2) 45 (50.6) <.001 244 (80.3) 179 (85.2) .146
NRT 65 (17.3) 26 (18.8) 1 (4.2) 9 (4.4) 37 (18.8) 44 (49.4) 60 (19.7) 31 (14.8)

NRT, nonrepairable meniscus tear; RT, repairable meniscus tear.

Table 7. Evolution of Arthroscopic Findings According to the Repairability of the Meniscal Tear Analyzed by Meniscus Affected, Zone and Region of the Lesion and Type
of Tear

Date Repairability

Meniscus, n (%) Zone, n (%) Region, n (%) Type of Tear, n (%)

MED. LAT. P Value 1 2 3 P Value MISC. AH MT PH P Value COMP. LONG. FLAP RADIAL HORIZ. ROOT RAMP P Value

2002-2006 RT 3 (1.8) 1 (1.3) .763 3 (4.3) 1 (0.8) 0 (0) <.001 0 (0) 0 (0) 4 (11.4) 0 (0) <.106 0 (0) 2 (13.3) 0 (0) 2 (6.7) 0 (0) <.001
NRT 165 (98.2) 78 (98.7) 67 (95.7) 128 (99.2) 48 (100) 60 (100) 13 (100) 31 (88.6) 139 (100) 151 (100) 13 (86.7) 42 (100) 28 (93.3) 9 (100)

2007-2011 RT 165 (47.1) 83 (41.9) .238 197 (69.1) 51 (25.6) 0 (0) <.001 104 (56.5) 11 (36.7) 6 (14) 127 (43.6) <.001 5 (2.6) 201 (91.4) 0 (0) 29 (40.3) 10 (71.4) 3 (50) <.001
NRT 185 (52.9) 115 (58.1) 88 (30.9) 141 (74.4) 71 (100) 80 (43.5) 19 (63.3) 37 (86) 164 (56.4) 189 (97.4) 19 (8.6) 42 (100) 43 (59.7) 4 (28.6) 3 (50)

2012-2016 RT 171 (62.4) 84 (27.2) .<.001 172 (63) 82 (37.8) 1 (1.1) <.001 76 (51.4) 8 (26.7) 7 (9.9) 164 (49.1) <.001 7 (3.7) 219 (94) 0 (0) 13 (15.5) 8 (40) 7 (58.3) 1 (100) <.001
NRT 103 (37.6) 225 (72.8) 101 (37) 135 (62.2) 92 (98.9) 72 (48.6) 22 (73.3) 64 (90.1) 170 (50.9) 180 (96.3) 14 (6) 46 (100) 71 (84.5) 12 (60) 5 (41.7) 0 (0)

2017-2021 RT 271 (83.1) 152 (80.9) .515 351 (94.1) 71 (56.3) 1 (6.7) <.001 55 (80.9) 7 (43.8) 13 (48.1) 348 (86.4) <.001 43 (42.2) 288 (98.3) 2 (11.8) 19 (70.4) 9 (100) 52 (98.1) 13 (100) <.001
NRT 55 (16.9) 36 (19.1) 22 (5.9) 55 (43.7) 14 (93.3) 13 (19.1) 9 (56.3) 14 (51.9) 55 (13.6) 59 (57.8) 5 (1.7) 15 (88.2) 8 (29.6) 0 (0) 1 (1.9) 0 (0)

AH, anterior horn; COMP., complex; HORIZ., horizontal; LAT., lateral; LONG., longitudinal; MED., medial; MISC., miscellaneous regions affected; MT, middle third; NRT, nonrepairable
meniscus tear; PH, posterior horn; RT, repairable meniscus tear.
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Fig. 3. General evolution of repairable meniscal tears and
meniscal repairs performed. Diagram showing the general
evolution of repairable meniscal tears (RTs) found during
knee arthroscopy during the past 20 years and the evolution
of the meniscal repairs performed (MRs).
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change in surgeons’ and patients’ minds. However,
although still too mild, some green sprouts in the
decrease of APM can be seen in literature,16 especially
in patients older than 50 years, similar to the data
published in the present study.
APM on DMTs has shown not to improve outcomes

from conservative treatment,17 or from sham sur-
gery,18,19 so it has been proposed that it should not be
performed as a first-line treatment, but only after fail-
ure of nonsurgical procedures.17,20 Subsequently, the
goal when treating DMTs should be to decrease the
incidence of surgical treatment and, furthermore, tak-
ing into account that DMTs are less likely to be repaired
because of their lower healing potential and the tech-
nical complexity. Such change could be seen in the
present study and since 2002 to 2006, but it has
increased in the past 10 years, enhanced by the
emerging works19-21 that provided scientific evidence
that guides physicians and patients to treat degenerative
tears nonoperatively.
On the other hand, a decrease in the proportion of

arthroscopic surgery in DMTs would increase the per-
centage of RTs treated, as seen in this study. The general
percentage of RTs (49.2%) is higher than previously
published data,6,22 probably because in thepresent article,
only the cases operated on during the past 20 years were
included; however, the most interesting aspect found is
the growing proportion of RTs through the years. Such
rise in the presence of RTs during meniscal surgery has a
diverse origin: while age may have previously been used
as a hard contraindication to meniscal repair, the in-
dications have continued to expand and evolve for
middle-aged patients with nondegenerative tears23; it is
very stimulating to check thatmore than 95%of the tears
in patients under 30 years old were considered repairable
in 2017 to 2021, while it occurred in more than 50% in
patients over 45 years old: such proportions are very high
in both cases, compared to Espejo-Reina et al.6 and Fetzer
et al.,22 although the latter figures may be improvable in
the future, also fueled by the improvements in MR
technology.
Another reason for the rise in RTs is their location:

tears in zone 1 increased their incidence from 28.3% to
72.6%, while treatment shifted from 87.1% of APM in
that zone to 93% of MR; such change in the percentage
of tears in zone 1 depends mainly on the change of
indications for surgical treatment, which caused a great
decrease in tears in zones 2 and 3 (usually more
degenerative). Also, the improvement and availability
of meniscal suture devices must have influenced the
shift of the very poor 87% of APM in 2002 to 2006 to
the 93% of MR in 2017 to 2021. Tears in zone 2
reached 56.3% of MR while tears in zone 3 almost
disappeared (2.9%). According to the type of tear,
longitudinal tears became almost repairable per se
through the years, reaching 98% of the cases; bucket
handle tears (9.4% of all longitudinal tears) were
included as longitudinal tears in the present study
because, although having less healing potential than
those, their repair is justified.24,25

Root tears and ramp lesions, which have been
“discovered” in the past 10 years, added new in-
dications for MR26-28: in the present study, both of
them were considered repairable in >98% of the cases
and were not subjected to APM in the same proportion.
Furthermore, the indications of MR in radial29 and
horizontal30 tears have also risen due to the new evi-
dence that justifies such a procedure; development of
the knowledge of the benefits of MR has also allowed
surgeons to explore its limits, and complex (42.2%) and
flap (11.8%) tears also increased their repairability,
more because they were repaired than due to the
currently established indications. These limits were
pushed especially in very young patients, who have a
better healing potential and in whom the consequences
of meniscectomy are more deleterious than in middle-
aged or older patients: further studies on the out-
comes of MR in those kinds of tears are warranted in
the future.
MR has widely shown improved clinical outcomes

compared to APM, with less progression to osteoar-
thritis24,31; furthermore, it has also proven higher cost-
effectiveness32,33: Feeley et al.34 stated that a 10%
decline in APM in favor of MR would result in $43
million savings per year. These data should encourage
surgeons to perform less APMs and more MRs: a recent
article7 studied the trends in meniscal surgical proced-
ures in 4 different countries, confirming this tendency,
with decreases in the proportion of APM between 16%
and 30%, but the change still seems too mild. A survey
in the same study demonstrated that 50% of the re-
spondents repair less than 25% of the cases of root
tears, a clear niche where MR indications can be risen,
as shown here. The present study, although showing a



Table 8. Evolution of Arthroscopic Findings According to the Treatment Performed on Meniscal Tears Analyzed by Sex, Age, and Knee Affected

Date Treatment

Sex, n (%) Age, n (%) Knee, n (%)

Male Female P Value <16 16-30 31-45 >45 P Value Right Left P Value

2002-2006 APM 147 (79) 40 (65.6) .074 3 (75) 14 (63.6) 92 (83.6) 78 (70.3) <.001 100 (79.4) 87 (71.9) .204
MR 1 (0.5) 0 (0) 1 (25) 0 (0) 0 (0) 0 (0) 1 (0.8) 0 (0)
Other 38 (20.5) 21 (34.4) 0 (0) 8 (36.4) 18 (16.4) 33 (29.7) 25 (19.8) 34 (28.1)

2007-2011 APM 373 (92.1) 128 (89.5) .443 7 (63.6) 126 (87.5) 208 (94.1) 160 (93) <.001 254 (91.4) 247 (91.5) .768
MR 11 (2.7) 5 (3.5) 3 (27.3) 6 (4.2) 3 (1.4) 4 (2.3) 11 (3.9) 5 (1.8)
Other 21 (5.2) 10 (7) 1 (9.1) 12 (8.3) 10 (4.5) 8 (4.7) 13 (4.7) 18 (6.7)

2012-2016 APM 349 (74.9) 76 (65) .136 9 (42.9) 172 (66.4) 187 (77.6) 57 (91.9) <.001 216 (69.5) 209 (76.8) .300
MR 78 (16.7) 30 (25.6) 10 (47.6) 68 (26.3) 29 (12) 1 (1.6) 63 (20.3) 45 (16.6)
Other 39 (8.4) 11 (9.4) 2 (9.5) 19 (7.3) 21 (10.4) 4 (6.5) 32 (10.2) 18 (6.6)

2017-2021 APM 64 (17) 27 (19.6) .830 1 (4.2) 8 (3.9) 36 (18.3) 46 (51.7) <.001 60 (19.7) 31 (14.8) .215
MR 307 (81.7) 111 (80.4) 23 (95.8) 194 (95.1) 158 (80.2) 43 (48.3) 241 (79.3) 177 (84.3)
Other 5 (1.3) 0 (0) 0 (0) 2 (1) 2 (1.5) 0 (0) 3 (1) 2 (0.9)

APM, arthroscopic partial meniscectomy; MR, meniscal repair; Other, other conservative treatments different from repair.

Table 9. Evolution of Arthroscopic Findings According to the Treatment Performed on Meniscal Tears Analyzed by Meniscus Affected, Zone and Region of the Lesion,
and Type of Tear

Date Treatment

Meniscus, n (%) Zone, n (%) Region, n (%) Type of Tear, n (%)

MED. LAT. P Value 1 2 3 P Value MISC. AH MT PH P Value COMP. LONG. FLAP RADIAL HORIZ. ROOT RAMP P Value

2002-2006 APM 140 (83.3) 47 (59.5) <.001 61 (87.1) 107 (82.9) 19 (39.6) <.001 44 (73.3) 7 (53.8) 21 (60) 115 (82.7) .009 111 (73.5) 10 (66.7) 40 (95.2) 20 (66.7) 6 (66.7) .001
MR 1 (0.6) 0 (0) 0 (0) 1 (0.8) 0 (0) 0 (0) 0 (0) 1 (2.9) 0 (0) 0 (0) 1 (6.7) 0 (0) 0 (0) 0 (0)
Other 27 (16.1) 32 (40.5) 9 (12.9) 21 (16.3) 29 (60.4) 16 (26.7) 6 (46.2) 13 (37.1) 24 (17.3) 40 (26.5) 4 (26.7) 2 (4.8) 10 (33.3) 3 (33.3)

2007-2011 APM 337 (96.3) 164 (82.8) <.001 260 (91.2) 187 (97.4) 54 (76.1) <.001 175 (95.1) 15 (50) 35 (81.4) 276 (94.8) <.001 172 (88.7) 207 (94.1) 42 (100) 65 (90.3) 14 (100) 1 (16.7) <.001
MR 2 (0.6) 14 (7.1) 14 (4.9) 2 (1) 0 (0) 0 (0) 11 (36.7) 5 (11.6) 0 (0) 5 (2.6) 4 (1.8) 0 (0) 4 (5.6) 0 (0) 3 (50)
Other 11 (3.1) 20 (10.1) 11 (3.9) 3 (1.6) 17 (23.9) 9 (4.9) 4 (13.3) 3 (7) 15 (5.2) 17 (8.7) 9 (4.1) 0 (0) 3 (4.2) 0 (0) 2 (33.3)

2012-2016 APM 180 (65.7) 245 (79.3) <.001 169 (61.9) 179 (82.5) 77 (82.8) <.001 128 (86.5) 20 (66.7) 57 (80.3) 220 (65.9) <.001 169 (90.4) 121 (51.9) 46 (100) 69 (82.1) 19 (95) 1 (8.3) 0 (0) <.001
MR 83 (30.3) 25 (8) 87 (31.9) 20 (9.2) 1 (1.1) 16 (10.8) 7 (23.3) 4 (5.7) 81 (24.2) 7 (3.7) 91 (39.1) 0 (0) 2 (2.4) 0 (0) 7 (58.3) 1 (100)
Other 11 (4) 39 (12.7) 17 (6.2) 18 (8.3) 15 (16.1) 4 (2.7) 3 (10) 10 (14) 33 (9.9) 11 (5.9) 21 (9) 0 (0) 13 (15.5) 1 (5) 4 (33.4) 0 (0)

2017-2021 APM 57 (17.5) 34 (18.1) <.001 23 (6.2) 55 (43.7) 13 (86.6) <.001 13 (19.1) 9 (56.3) 15 (55.6) 54 (13.4) <.001 58 (56.9) 4 (1.4) 15 (88.2) 10 (37) 2 (22.2) 1 (1.9) 0 (0) <.001
MR 267 (81.9) 151 (80.3) 346 (93) 71 (56.3) 1 (6.7) 55 (80.9) 7 (43.8) 12 (44.4) 344 (85.4) 43 (42.1) 287 (98) 2 (11.8) 17 (63) 7 (87.8) 52 (98.1) 10 (76.9)
Other 2 (0.6) 3 (1.6) 4 (1.1) 0 (0) 1 (6.7) 0 (0) 0 (0) 0 (0) 5 (1.2) 1 (1) 2 (0.6) 0 (0) 0 (0) 0 (0) 0 (0) 3 (23.1)

AH, anterior horn; APM, arthroscopic partial meniscectomy; COMP., complex; HORIZ., horizontal; LAT., lateral; LONG., longitudinal; MED., medial; MISC., miscellaneous regions affected;
MR, meniscal repair; MT, middle third; Other, other conservative treatments different from repair; PH, posterior horn.
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REPAIRABLE MENISCAL TEARS 9
low rate of MR in the first period, has demonstrated a
similar trend but with a much more aggressive change
toward the increase of MR (81.3% in the last period)
and the decrease of APM (only a 17.7%). Moreover, in
the last period, the figures for MR matched the ones for
RTs, which would be the ideal situation. Other con-
servative treatments, like rasping or sealing, were
frequent in 2002 to 2006 (23.9%); however, they
almost disappeared through the years with the increase
in MR, due to its great evolution and the improvement
and availability of the technology necessary to perform
it, as well as the drop in the surgical treatment of DMTs.
Other previous studies have also revealed a decrease

in APM and an increase in meniscal repairs35,36 like in
the present study; however, the changes presented
seem low according to the current standards6 in general
(<25% probability of repair). On the other hand, the
trends presented by Wassenburger et al.35 are stronger
in sports medicineetrained surgeons: the absence of
official fellowship programs could explain that the
trends seen in countries like France,37 Japan,38 or the
United States39 are not reproduced in other countries.40

Limitations
This study is not without limitations. The data

regarding ligament injuries, especially anterior cruciate
ligament tears, were not completely available, so the
authors decided not to use them for comparative pur-
poses to avoid bias. Ramp lesions and root tears were
only recorded during the last periods, so previous data
were not available; however, the authors believed that
such differentiation should be made in order to provide
a complete view of the evolution of the kinds of tears
found during knee arthroscopy. Moreover, further
analysis on the specific types of root tears could be of
interest. Since the study was conducted at 1 center, the
results may not be generalizable to other populations.
The study design of the present work does not allow for
outcome assessment.
Conclusions
In the present study, a drastic change in the attitude

toward meniscal preservation in the past 20 years was
observed, with a large increase in the proportion of
tears considered repairable found in primary arthro-
scopic surgery (to 80% of cases) and a decrease in
DMTs (to <10%).
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