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Aims

The aim of this study was to compare patient-reported outcomes (PROMs) following isolated
anterior cruciate ligament reconstruction (ACLR), with those following ACLR and concomitant
meniscal resection or repair.

Methods

We reviewed prospectively collected data from the UK National Ligament Registry for patients
who underwent primary ACLR between January 2013 and December 2022. Patients were
categorized into five groups: isolated ACLR, ACLR with medial meniscus (MM) repair, ACLR
with MM resection, ACLR with lateral meniscus (LM) repair, and ACLR with LM resection. Linear
regression analysis, with isolated ACLR as the reference, was performed after adjusting for
confounders.

Results

From 14,895 ACLR patients, 4,400 had two- or five-year Knee injury and Osteoarthritis Outcome
Scores (KOOS) available. At two years postoperatively, the MM repair group demonstrated
inferior scores in KOOS pain (B = —3.63, p < 0.001), symptoms (B = — 4.88, p < 0.001), ADL (B =
— 243, p = 0.002), sport and recreation (f = — 5.23, p < 0.001), quality of life (QoL) (B = — 5.73,
p < 0.001), and International Knee Documentation Committee (f = — 4.1, p < 0.001) compared
with the isolated ACLR group. The LM repair group was associated with worse KOOS sports and
recreation scores at two years (B = — 4.264, p < 0.001). At five years, PROMs were comparable
between the groups. At five years, PROMs were comparable between the groups. Participants
undergoing ACLR surgery within 12 weeks from index injury demonstrated superior PROMs at
two and five years.

Conclusion

Our study showed that MM repair, and to a lesser extent LM repairs in combination with
ACLR, were associated with inferior patient-reported outcome measures (PROMs) compared to
isolated ACLR at two years postoperatively, while meniscal resection groups exhibited compara-
ble outcomes. However, by five years postoperation, no significant differences in PROMs were
evident. Further longer-term, cross-sectional studies are warranted to investigate the outcomes
of ACLR and concomitant meniscal surgery.
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Take home message

« This study indicates that medial meniscus repair, and to a
lesser extent lateral meniscal repair, combined with anterior
cruciate ligament reconstruction (ACLR), were linked to
lower patient-reported outcome measures (PROMs)
compared to isolated ACLR at two years postoperatively,
while meniscal resection groups showed similar outcomes.

- However, at five years postoperatively, PROMs differences
were no longer significant.

Introduction

Anterior cruciate ligament (ACL) injury is one of the most
frequently treated knee conditions with an estimated annual
incidence rate of 68.6 per 100,000 population.” ACL injuries are
commonly associated with meniscal tears.® The menisci have
a vital role in load transmission, joint lubrication, propriocep-
tion, and knee stability.*® Surgical management of meniscal
tears has evolved from total and partial meniscectomy to
meniscal repair with emphasis on meniscal preservation. There
is well documented evidence in the literature that meniscal
resection leads to increased contact stresses and accelerated
degenerative changes in the knee.”” Consequently, there
has been a growing trend towards meniscal preservation
surgery.'® Multiple studies have reported higher success rates
for meniscal repair when associated with ACL reconstruction
(ACLR) compared to isolated meniscal repair.'"'? This could
potentially be attributed to the stability provided by the
ACLR, and the favourable healing environment fostered by the
haemarthrosis and release of bone marrow elements during
femoral and tibial tunnel drilling."* "

Several studies have reported lower subjective
outcome measures and higher incidence of osteoarthritis
at long-term follow-up for patients who have undergone
meniscal resection with concomitant ACLR compared to
patients with isolated ACLR."*"® However, there is conflicting
evidence concerning the short- and medium-term impact of
meniscal resection or repair with concomitant ACLR on clinical
outcomes. In a prospective study involving 313 athletes,
Byrne et al” reported no difference in subjective or objec-
tive outcomes between patients who had meniscal repair
or resection with concomitant ACLR compared to patients
with isolated ACLR at ten months postoperatively. Conversely,
Phillips et al’' studied 15,392 patients from the Swedish
Ligament Registry and reported worse outcomes for patients
who underwent meniscal resection alongside ACLR compared
to those with isolated ACLR or concomitant meniscal repair at
two years’ follow-up.

Previous studies have examined the unique biome-
chanical contributions of the medial and lateral menisci
in the ACL-deficient knee. The medial meniscus (MM),
particularly its posterior horn, has critical secondary stabil-
izer function in resisting anterior tibial translation, while
the lateral meniscus (LM) is a significant dynamic restraint
against rotation and translation under a coupled valgus stress
and internal rotation.”? However, existing literature remains
unclear regarding potential differences in clinical outcomes
between MM and LM surgeries when associated with ACLR.
Thus, the primary objective of this study was to com-
pare patient-reported outcome measures (PROMs) following
meniscal resection or repair for MM and LM injuries with
concomitant ACLR, versus isolated ACLR. Our hypothesis was
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that patients undergoing meniscal interventions alongside
ACLR would manifest inferior preoperative PROM scores
and two-year postoperative PROM scores, but comparable
five-year postoperative PROM scores when compared to
patients undergoing isolated ACLR. Additionally, we hypothe-
sized there would be no difference in outcomes between
medial and lateral meniscal surgeries.

Methods

This retrospective cohort study encompassed all patients in
the UK National Ligament Registry (NLR) undergoing primary
ACL reconstruction over a ten-year period between 1 January
2013 and 31 December 2022. All patients included in this
study had signed informed consent before their ACLR surgery,
allowing for their data to be collected and stored on the
UK NLR database for both clinical and research purposes.
This study did not require ethical committee approval as it
only involved retrospective data analysis from data collec-
ted on the NLR. Data are entered by both surgeons and
patients on the NLR through a web-based platform. Data
capturing is performed via this platform and commences
with the surgeon generating a patient’s encounter before
registering the patient’s demographics, surgical details, and
complications. Once informed consent is obtained, patients
are invited to record details related to the injury and complete
PROM questionnaires. The PROMs and quality of life (QoL)
metrics captured in the NLR include the Knee injury and
Osteoarthritis Outcome Score (KOOS),? subjective Interna-
tional Knee Documentation Committee (IKDC) score,** EuroQol
five-dimension (EQ-5D) index, and EQ-5D visual analogue
scale (VAS).” Invitations are sent to the patients to complete
the PROMs questionnaires at specified intervals: preopera-
tively, six months, one year, two years, five years, and ten years.

Study population and outcomes

Research participants were selected for analysis in this study if
all of the following were satisfied: 1) they underwent primary
ACL reconstruction with the use of autograft; 2) the index
procedure was performed between 1 January 2013 and 31
December 2022; 3) no associated fracture or neurovascular
injuries present; 4) they had either ACL reconstruction alone or
combined with medial or lateral meniscal repair or reconstruc-
tion; and 5) KOOS scores were available at two or five years
following the index procedure.

Patients were excluded from the study if they 1)
underwent ACL repair; 2) had any of the following associated
surgical procedures in addition to primary ACL reconstruction:
lateral tenodesis, anterolateral ligament surgery, collateral
ligament surgery, high tibial osteotomy, posterior cruciate
ligament (PCL) surgery, or posterolateral corner surgery; 3) if
allograft or synthetic graft was used; 4) if no KOOS scores were
available at two or five years; or 6) if they underwent both
medial and lateral meniscal surgery in the injured knee.

We extracted the following demographic data and
patients characteristics: age, sex, BMI, smoking status, time
from injury to surgery, type of autograft used, and presence
of concomitant chondral injury. The following PROMs were
also extracted: KOOS, EQ-5D Index, EQ-5D VAS, and and IKDC
score. Patients were categorized into five groups based on
the presence of any associated surgery: ACL reconstruction
alone, ACL reconstruction and medial meniscus repair, ACL
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Table I. Comparison of baseline and patient characteristics between patients on the registry among the groups.

ACLR + LM
Isolated ACLR  ACLR + MM repair ACLR + MM resection ACLR + LM repair resection

Variable (n=2,423) (n=604) (n=625) (n=334) (n=414)
Sex, n (%)
Female 1,032 (42.6) 223 (36.9) 208 (33.3) 115 (34.4) 95 (22.9)
Male 1,391 (57.4) 381 (63.1) 417 (66.7) 219 (65.6) 319 (77.1)

29.4(23.1
Median age, yrs (IQR) to 38.8) 28.3(22.2t037.1) 36.7 (27.7t045.7) 26.1(20.1t034) 28.6(23t036.1)

25.1

(22.9to0 25.1 26.5 24.7 25.85
Median BMI, kg/m? (IQR) 27.9) (26.5 t0 29.6) (24.1 t0 29.6) (22.9to0 27) (23.5t0 28.9)
Median time from injury to surgery, mths 49(2.7 to
(IQR) 8.8) 43(1.9t08.3) 6.2(3.7t0 12.4) 4.1(2.11t08.5) 5.5(3t010.2)
Time from injury to surgery < 12 wks, n (%) 394 (28.7) 99 (35.2) 40(17.9) 87 (41.2) 51(7.6)
Autograft type, n (%)
Hamstring 2,223 (91.9) 551(91.5) 582(93.1) 300 (90.1) 373(90.1)
Patella tendon 186 (7.7) 49 (8.1) 43 (6.9) 28 (8.4) 40 (9.7)
Quadriceps 9(0.4) 2(0.3) 0(0) 5(1.5) 1(0.2)
Smoking status, n (%)
Non-smoker 1,707 (77.3) 427 (76.8) 374 (66.8) 265 (83.3) 288 (76.8)
Smoker 190 (8.6) 53 (9.5) 49 (8.8) 16 (5) 41(10.9)
Ex-smoker 310(14) 76 (13.7) 137 (24.5) 37(11.6) 46 (12.3)
Concomitant cartilage pathology, n (%) 510(21.1) 177 (29.3) 255 (40.8) 69 (20.7) 123 (29.7)

ACLR, anterior cruciate ligament reconstruction; LM, lateral meniscus; MM, medial meniscus.

Table Il. Depicting the types of medial and lateral meniscus tears
within the study’s population.

Medial meniscus Lateral meniscus

Variable tears, n (%) tears, n (%)
Bucket handle tear 433 (36.7) 129 (16.8)
Complex tear 175 (14.8) 114 (14.8)
Posterior horn 198 (16.7) 165 (21.4)
Vertical 138(11.7) 65 (8.5)
Other 104 (8.8) 86(11.2)
Radial 47 (3.9) 102 (13.2)
Parrot beak (flap) 44 (3.7) 65 (8.5)
Degenerate horizontal 27 (2.3) 23(3)
Cleavage tear 17 (1.4) 20(2.6)

reconstruction and medial meniscus resection, ACL recon-
struction and lateral meniscus repair, and ACL reconstruction
and lateral meniscus resection. The primary objective of this
study was to report PROMs at different timepoints and assess
whether any differences were evident at two or five years
among the groups.
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Statistical analysis

The absolute number and percentage were used for catego-
rical data and the Pearson chi-squared test or Fisher's exact
test were used for comparisons. PROM scores are presented
using the median (IQR). To evaluate whether any differen-
ces were evident in PROM scores at baseline and two and
five years among the groups, linear regression was used,
with isolated ACLR as the reference group, after adjusting
for age, sex, presence of chondral injury, and time from
injury to surgery (< 12 or > 12 weeks). Subgroup analyses
were performed to evaluate whether time to surgery was
associated with differences in postoperative PROM scores.
The independent samples Mann-Whitney U test was used
for subgroup comparisons regarding time to surgery, while
the Kruskal-Wallis one-way analysis of variance (ANOVA) was
used for differences among the different autograft types.
Pairwise comparisons were performed after adjusting with the
Bonferroni correction. All analyses were performed using the
IBM SPSS statistics software for Mac v. 29 (IBM, USA). The
statistical significance threshold was set at p < 0.05; two-tailed.

Results

Study population

Interrogation of the UK NLR yielded 17,491 participants
registered on the database between 1 January 2013 and 31
December 2022. After excluding patients with an associated
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Eligible participants _
N = 14,895 N‘Zi%
Patients in the NLR not
Isolated ACL surgery having reached the 2
N=8,399 year-postoperative
ACL + Medial meniscus repair timepoint
N=1,974
ACL + Medial meniscus resection
N = 2,005
ACL + Lateral meniscus repair
N=1,161
ACL + Lateral meniscus resection
N =1,356
. ( ; w Excluded due to ineligibility
ACLR + ACLR + ACLR + ACLR+ N=10,495
Isolated Medial Medial Lateral Lateral Patients with no
ACLR MEN S meniscus meniscus meniscus postoperative PROMs
N=2423 Lepal; resection repair resection available, associated
{ N=604 N =625 N =334 N=414 collateral ligament,

Fig. 1

anterolateral ligament,
extensor mechanism, PCL,
posterolateral corner
surgery or HTO

Schematic representation delineating the flow of the participants throughout the study. ACLR, anterior cruciate ligament reconstruction; HTO,
heterotopic ossification; NLR, National Ligament Registry; PCL, posterior cruciate ligament; PROM, patient-reported outcome measure.

procedure defined in the exclusion criteria, 14,895 patients
were eligible. Out of those, 4,400 patients had KOOS scores
either at two or five years and were included in the final
analysis (Figure 1). We compared 2,423 participants who had
undergone isolated ACLR, with 604 patients who had ACLR
and MM repair, 625 who had ACLR and MM resection, 334
who had ACLR and LM repair, and 414 who had ACLR and LM
resection.

Approximately two-thirds of the study population were
male. The age of the study cohort ranged from 26.1 to
36.7 years. Baseline and patients’ characteristics are presented
in Table I. Bucket handle tears were the most common type of
MM tear (37%) (Table I1).

Baseline patient-reported outcome measures

Table lll presents the baseline PROM scores among the groups,
whereas the linear regression models after adjusting for age,
sex, chondral pathology, and time to surgery (less or more
than 12 weeks) can be found in Table IV. Compared with
the isolated ACL reconstruction group, the medial repair
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and resection groups had significantly worse preoperative
KOOS and IKDC scores. In detail, the medial meniscal repair
group had significantly worse KOOS symptoms, QoL, and IKDC
scores, while the medial meniscal resection group had worse
baseline scores across all KOOS subscales except sport and
recreation function and IKDC. The lateral meniscus repair and
resection groups had inferior baseline scores compared with
the isolated ACL group; however, this did not reach statistical
significance.

PROMs comparison at follow-up

Tables V and VI present the PROM scores across the differ-
ent timepoints captured in the NLR. Comparisons of KOOS
subscales, IKDC, and EQ-5D scores at two years postopera-
tively showed statistically significant differences between the
ACL reconstruction group and the medial meniscal repair
group (Table VII): KOOS pain (B = -3.63, p < 0.001), KOOS
symptoms (B = -4.88, p < 0.001), KOOS ADL (B = -243, p
= 0.002), KOOS sports and recreation ( = -5.23, p < 0.001),
and KOOS QoL (B = -5.73, p < 0.001), IKDC (B = -4.1, p
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Table Ill. Baseline Knee injury and Osteoarthritis Outcome Scores, EuroQol five-dimension index scores, and International Knee Documentation
Committee scores among the groups. All data are presented as medians (IQRs).

Isolated ACLR ACL + MMrepair  ACL + MM resection  ACL + LM repair ACL + LM resection

PROM (n=2,423) (n=604) (n=625) (n=334) (n=414)

KOOS pain 72 (58 to 83) 67 (53 to 81) 67 (50 to 81) 70.5 (56.5 to 83) 69 (56 to 83)
KOOS symptoms 64 (50 to 79) 61 (46 to 75) 61 (46 to 79) 61 (50 to 75) 64 (50 to 75)
KOOS ADL 84 (68 t0 94) 79 (63 t0 91.5) 80 (60 to 93) 81 (66 to 94) 79 (65 to 94)
KOOS sport and recreation function 40 (20 to 60) 35(15to 55) 35 (15 to 60) 40 (20 to 60) 40 (20 to 60)

KOOS QoL 31(19to 44) 25(13to 38) 25(13t0 38) 31(14.5 to 44) 31 (1910 39.5)
IKDC score 49.4 (37910 60.9) 46 (35.6 to 57.5) 44.8 (34.5t0 57.7) 47.1(36.8t062.1) 47.1(35.6 t0 59.8)
EQ-5D index 0.69 (0.55t00.79) 0.68(0.52t00.77) 0.67 (0.48 to 0.78) 0.68 (0.53t00.78) 0.67 (0.52t0 0.77)
EQ-5D VAS 75 (64 to 85) 75(61.75 to 87) 75 (60 to 85) 76 (60.25 to 85) 75 (60 to 85)

ACL, anterior cruciate ligament; ADL, activities of daily living; EQ-5D, EuroQol five-dimension questionnaire; IKDC, International Knee Documentation
Committee Subjective Knee Form; KOOS, Knee injury and Osteoarthritis Outcome Score; LM, lateral meniscus; MM, medial meniscus; PROM, patient-
reported outcome measure; QoL, quality of life; VAS, visual analogue scale.

Table IV. Linear regression models with respect to preoperative patient-reported outcome measures, after adjusting for age, sex, chondral pathology,
and time to surgery.

PROM MM repair MM resection LM repair LM resection
B 95% ClI p-value B 95% Cl value B 95%Cl  p-value B 95%Cl  value
-5.54 to -3.71to -5.26 to
KOOS pain -2.34 -49t00.22 0.073 -296 -0.38 0.024 -042 287 0.802 -226 0.74 0.14
-5.33to -5.95to
KOOS symptoms -3.26 -59t0-0.61 0.016 -2.76 -543t0-0.1 0.042 -1.94 145 0.263 -2.85 0.25 0.072
-5.51to -4.7 to -5.25to
KOOS ADL -2.38 -5.08t00.32 0.085 -2.78 -0.06 0.045 -122 225 0.49 -207 1.1 0.201
KOOS sport and recreation -7.12to -6.55 to -5.7 to -6.43 to
function -3.51 0.098 0.057 -292 0.72 0.116 -1.06 3.58 0654 -22 204 0.309
-6.41 to -5.29to -4.55to
KOOS QoL -3.85 -1.28 0.003 -27 -0.12 004 -05 -38t028 0.764 -1.54 147 0.315
-5.43 to -4.47 to -5.1to
IKDC score -2.94 -5.2t0-0.67 0.011  -3.15 -0.87 0.007 -1.56 1.36 0295 -245 0.21 0.071
-0.02 -0.58to -0.047 to -0.052 to
EQ-5D index -0.01 -0.45t00.22 0.49 5 0.009 0.15 -0.004 0.039 0.86 -0.013 0.026 0.53
-343to -5.19to -531to
EQ-5D VAS 0.53 -2.19t03.26 0.701 -0.68 -5.19 0.625 -1.68 1.82 0347 -211 1.09 0.196

ADL, activities of daily living; EQ-5D, EuroQol five-dimension questionnaire; IKDC, International Knee Documentation Committee; KOOS, Knee injury and
Osteoarthritis Outcome Score; LM, lateral meniscus; MM, medial meniscus; PROM, patient-reported outcome measure; Qol, quality of life; VAS, visual
analogue scale.

< 0.001). The lateral meniscus repair group was associated
with worse KOOS sports and recreation scores at two years’
follow-up (B = -4.264, p < 0.001). With regard to the five-year
timepoint, no significant differences were demonstrated when
the isolated ACL group was compared with either the medial
or lateral meniscus groups (Table VIII). There was no statisti-
cally significant difference between meniscal resection groups
and isolated ACLR group at two and five years’ postoperative
follow-up (Tables V to VIII).

Time from index injury to surgery

In a subgroup analysis evaluating the impact of time to
surgery, participants undergoing surgical procedure within
12 weeks of the index injury demonstrated superior PROM
scores with regard to IKDC, EQ-5D, and KOOS subscales, except
KOOS symptoms, at two and five years (Supplementary Table
i).
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Table V. Knee injury and Osteoarthritis Outcome Score, EuroQol five-dimension questionnaire, and International Knee Documentation Committee

scores among the groups at two years’ follow-up. Data are presented as median (IQR).

Isolated ACL surgery ACL + MM repair

PROM (n=2,423) (n=604)

KOOS pain 94 (83 to 100) 92 (8110 97)
KOOS symptoms 86 (75 to 96) 82 (68 to 93)
KOOS ADL 99 (94 to 100) 99 (91 to 100)
KOOS sport and

recreation function 85 (70 to 95) 80 (65 to 95)
KOOS QoL 75 (56 to 88) 69 (50 to 88)
IKDC score 85.1(72.4t0 94.3) 82.2 (66.7 t0 92)
EQ-5D index 0.88(0.77to 1) 0.84(0.74to 1)
EQ-5D VAS 85 (76 t0 91) 85 (75 to 90)

ACL + MM resection
(n=625)

94 (83 to 100)

89 (75 to 96)

99 (93 to 100)

85 (70 to 100)

75 (56 to 88)

83.9 (69 to 93.1)
0.88 (0.74t0 1)

85 (75t0 91)

ACL + LM repair
(n=334)

94 (83 t0 97)

86 (71 to 93)

99 (94 to 100)

80 (65 to 95)

75 (50 to 88)

83.9(70.1t0 92)
0.88(0.77to 1)

85(75to091)

ACL + LM resection
(n=414)

94 (86 to 97)

86 (75 to 93)

99 (94 to 100)

85 (70 to 95)

75 (56 to 88)
83.9(72.4t0 94.3)
0.84(0.77to 1)

85 (75 to 90)

ACL, anterior cruciate ligament; ADL, activities of daily living; EQ-5D, EuroQol five-dimension questionnaire; IKDC, International Knee Documentation
Committee; KOOS, Knee injury and Osteoarthritis Outcome Score; LM, lateral meniscus; MM, medial meniscus; Qol, quality of life; VAS, visual analogue

scale.

Table VI. Knee injury and Osteoarthritis Outcome Score, EuroQol five-dimension questionnaire, and International Knee Documentation Committee

scores among the groups at five years’ follow-up. Data are presented as median (IQR).

Isolated ACL surgery ACL + MM repair

PROM (n=2,423) (n =604)

KOOS pain 94 (83 to 100) 94 (83 to 100)
KOOS symptoms 89 (75 to 96) 86 (71 to 93)
KOOS ADL 99 (93 to 100) 99 (93 to 100)
KOOS sport and recreation

function 90 (70 to 95) 85 (65 to 95)
KOOS QoL 75 (56 to 94) 75 (56 to 88)
IKDC score 86.2 (71.3t094.3) 83.9 (69 t0 93.1)
EQ-5D index 0.88(0.77to 1) 0.88(0.77to 1)
EQ-5D VAS 85 (76 to 91) 88 (8010 92)

ACL + MM resection
(n=625)

94 (86 to 100)

89 (75 to 96)

99 (94 to 100)

90 (70 to 100)

75 (63 to 94)

85.1(70.1t093.1)
0.88(0.77to 1)

85 (7810 91)

ACL + LM repair
(n=334)
94 (86 to 100)
89 (75 to 93)
100 (96 to 100)

85 (75 to 100)

75 (56 to 94)

88.5 (74.7 t0 95.4)
0.88(0.77to 1)

85 (80 to 93)

ACL + LM resection
(n=414)

92 (83 to 100)

86 (71 to 96)

99 (92 to 100)

85 (67.5 t0 95)

75 (50 to 94)
85.1(65.5 to 94.3)
0.85(0.74to 1)

85 (75 to 90)

ACL, anterior cruciate ligament; ADL, activities of daily living; EQ-5D, EuroQol five-dimension questionnaire; IKDC, International Knee Documentation
Committee; KOOS, Knee injury and Osteoarthritis Outcome Score; LM, lateral meniscus; MM, medial meniscus; PROM, patient-reported outcome; Qol,

quality of life; VAS, visual analogue scale.

Discussion
The most important findings of our study were that, at two
years post ACL reconstruction, patients undergoing concom-
itant medial or lateral meniscectomy had similar postopera-
tive PROMs to patients undergoing isolated ACLR. Patients
with concomitant LM repair had comparable PROMs, with the
exception of KOOS sport and recreation subscale, and patients
with concomitant MM repair had lower PROM scores across all
KOOS subscales, IKDC, and EQ-5D index. However, at five years
post ACL reconstruction, the scores were similar in all groups.
LaPrade et al*® analyzed 4,691 primary ACLR patients
from the Norwegian Ligament Registry. Akin to our observa-
tions, the authors reported lower preoperative KOOS scores,
across all subscales, in patients with concomitant medial or
lateral meniscal pathology compared to patients with isolated
ACL injury. However, two-year postoperative KOOS showed no
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statistically significant difference between patients who had
concomitant MM or LM surgery and those who only under-
went isolated ACLR. The lone exception was the presence of
lower KOOS symptoms and QoL scores in the MM repair group.
In a retrospective cohort study of 6,138 primary ACLR patients,
Svantesson et al”’ also reported that patients who under-
went concomitant medial meniscal repair had lower KOOS
symptoms and ADL scores at one-year follow-up compared to
patients who had alternative or no meniscal procedures.
Subsequent surgeries resulting from failed meniscal
repairs can adversely influence subjective clinical outcomes.
Recent literature underscores a higher reoperation rate for
meniscal repairs, particularly for the MM, leading to poten-
tially diminished short-term clinical outcomes. Sarraj et al*®
demonstrated a 13.3% reoperation rate for concomitant
meniscal repair compared to 0.08% for concomitant meniscal
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Table VII. Linear regression models for patient-reported outcome measures at two years postoperatively, after adjusting for age, sex, chondral

pathology, and time to surgery.

PROM

KOOS pain

KOOS symptom

KOOS
ADL

KOOS sport and
recreation function
KOOS QoL

IKDC score

EQ-5D index

EQ-5D VAS

MM repair
B 95% ClI
-5.526 to
-3.63 -1.736
-4.88 -7.04t0-2.73
243 -4 t0-0.864
-5.23 -8.173t0-2.28
-5.74 -8.886 t0 -2.59
-6.483 to
-4.11 -1.726
0,02 -0.47 to -0.002
-1.34 -3.71t01.022

p-value

<0.001

<0.001

0.002

<0.001

<0.001

<0.001

0.037

0.266

MM resection

p

-0.94

-0.26

-1.29

-1.06

-0.41

-1.41

0.01

-0.93

95% Cl

-2.85to
-0.97

-244t01.9

-2.87t00.29

-4.021 to
1.909

-3.583 to
2.76

-3.801 to
0.989

-0.29to
0.017

-3.303 to
1.453

LM repair
p-value B 95% Cl
-3.51to
0335 -1.078 1.36
-5.36 to
0.812 -2.584 0.19
-2.3to
0.109 -026 1.76
-8.05to
0485 -426 -05
-6.834 t
0798 -2.79 1.258
-5.29to
0.250 -222 0.835
-0.04 to
0.630 -0.01 0.024
-1.67 to
0.446  1.371 4.405

LM resection

p-value 95% ClI
-1.86 to
0.385 0.368 2.6
-3.54to
0.068 -1.01 1.52
-1.6to
0.802 0.238 2.08
-4.7 to
0.027 -1.22 223
(o] -4.52 to
0.177 -0.83 2386
-3.59to
0.154 -0.8 1.997
-0.03 to
0.704  -0.003 0.02
-2.74to
0.376 0.031 2.80

p-value

0.746

0.434

0.80

0.488

0.661

0.577

0.848

0.982

ADL, activities of daily living; EQ-5D, EuroQol five-dimension questionnaire; IKDC, International Knee Documentation Committee; KOOS, Knee injury and
Osteoarthritis Outcome Score; LM, lateral meniscus; MM, medial meniscus; PROM, patient-reported outcome measure; Qol, quality of life; VAS, visual

analogue scale.

Table VIII. Linear regression models for patient-reported outcome measures at five years postoperatively, after adjusting for age, sex, chondral

pathology, and time to surgery.

PROM

KOOS pain

KOOS symptoms

KOOS ADL

KOOS sport and

recreation function

KOOS QoL

IKDC score

EQ-5D index

EQ-5D VAS

ADL, activities of daily living; EQ-5D, EuroQol five-dimension questionnaire; KOOS, Knee injury and Osteoarthritis Outcome Score; LM, lateral meniscus; MM,

MM resection

MM repair

B 95% Cl p-value f
-3.839to

-1.08  1.672 0.441 0.327
-5.64 to

-248 0.678 0.124 -0.02
-3.08 to

-0.80 1.481 0.492 0.225
-6.419 to

-215 2112 0.322 -0.66
-7.362to

-2.87 1.621 0.210 1.155
-5.276 to

-1.8  1.682 0.311 -0.05
-0.037 to

-0.01 0.027 0.751 0.00
-1.345to

139 4115 0.320 -0.09

95% ClI p-value
-245to

3.102 0.817
-3.2to

3.165 0.992
-2.07 to

2.52 0.847
-4.96 to

3.632 0.762
-3.37to

5.678 0.617
-3.55to

3.457 0.979
-0.03 to

0.032 0.990
-2.84 to

2.662 0.950

LM repair
B 95% Cl
-2.598 to
0.943 4485
-3.777 to
0.283 4.342
-2.6to
0.331 3.26
-4.960 to
0.497 3.632
-5.972to
-0.2 5.573
-2.730 to
1.741 6.211
-0.04 to
0.001 0.042
-3.760 to
-0.252 3.257

medial meniscus; PROM, patient-reported outcome measure; Qol, quality of life; VAS, visual analogue scale.

resection in patients undergoing ACLR surgery. Rahardja et
al® retrospectively reviewed 3,024 patients from the New
Zealand ACL Registry undergoing ACLR with concomitant
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p-value

0.601

0.891

0.825

0.859

0.946

0.445

0.948

0.888

LM resection

p

-0.275

-1.149

-0.168

-1.108

-1.472

-1.345

0.001

-0.211

95% Cl

-3.509 to

2959  0.868

-4.856 to

2.559 0.543

-2.84to

2.509 0.902

-6.114 to

3.898  0.664

-6.743 to

3.799 0.584

-5.427 to

2.738 0.518

-0.036 to

0.039 0.953
-3415to

2.993 0.897

meniscal repair. The authors reported a reoperation rate of 8%
and 5% for medial and lateral meniscal repairs respectively
at 2.9 years postoperatively. Paxton et al** documented

p-value



reoperation rates of 12.4% and 8% at short-term follow-up
for ACLR with concomitant MM and LM repair. Cristiani et
al’' investigated the clinical outcomes of ACLR with con-
comitant meniscal surgery in over 5,000 ACLR patients. The
authors divided meniscal repair patients into two subgroups:
successful meniscal repair group and failed meniscal repair
group based on any further meniscal surgery following their
index ACLR procedure. The failed meniscal repair group had
significantly lower KOOS scores compared to the successful
repair group among all KOOS subscales at one year postopera-
tively and lower KOOS symptoms at two years postoperatively.

Such findings support the theory that reoperations
following unsuccessful meniscal repairs might be the driver
for the diminished PROMs associated with MM repair in
our study. The higher KOOS scores we observed in patients
who underwent concomitant LM repair compared to those
undergoing MM repair might possibly be attributed to higher
rates of MM repair failure. There is reduced mobility of the MM
compared to the LM,**?*?** and the MM acts as a secondary
restraint to anterior tibial translation potentially exposing it to
greater strain, especially when there is residual laxity following
ACLR.*

Emphasizing meniscal preservation is crucial, as
corroborated by previous biomechanical and clinical
studies.””® Therefore, efforts should invariably lean towards
meniscal repair, especially during ACLR procedures, given the
better clinical outcomes it offers over isolated repairs.'>* Our
study, along with others focusing on short-term results, might
inadvertently have overlooked the long-term ramifications of
meniscal resections, perhaps casting a more favourable light
on short-term outcomes of meniscal resection over meniscal
repair.*®

In our study, we noted no significant difference in
PROM scores between concomitant MM or LM surgery
groups (repair and resection) and isolated ACLR group
at five years postoperatively. This observation aligns with
reports from other large-scale studies. Ulstein et al*’ ana-
lyzing 8,408 patients from the Norwegian and Swedish
National Ligament Registries (NLR), observed similar five-year
PROM scores between isolated ACLR patients and those
with additional meniscal surgery, barring enhanced KOOS
ADL. Conversely, results from the Multicenter Orthopaedic
Outcomes Network (MOON) group showed worse IKDC and
KOOS scores at six years postoperatively in patients requir-
ing MM repair at the time of ACLR, compared to patients
requiring LM repairs.*® Furthermore, a ten-year follow-up study
by Brophy et al*® from the same cohort predicted worse IKDC
(odds ratio (OR) 0.73, p = 0.004), KOOS symptoms (OR 0.73,
p = 0.005), and KOOS QoL (OR 0.75,p = 0.014) in patients
with ACLR and concomitant MM repair compared to LM
repair. However, further work is needed to assess whether the
biomechanical and clinical benefits of meniscal preservation
previously suggested are borne out in long-term studies.”

Another finding was that patients with ACLR trea-
ted within 12 weeks of the index injury showed improved
two- and five-year outcomes compared to those undergoing
surgery after 12 weeks. Similar findings were noted in studies
from the Swedish and Norwegian NLR.?'*° The latter revealed
a 1% monthly rise in cartilage lesion odds from injury to
surgery.”” In a large single-centre cohort study, Cance et al*
reported that younger patients are at higher risk of chondral
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injury when ACLR is delayed. One potential determinant for
superior outcomes could be that ACLR performed within
12 weeks might have enabled early surgical repair for
associated meniscal tears. Venkatachalam et al** reported a
91% success rate for meniscal repair performed within three
months post injury versus 58% for later repairs. However,
some recent studies argue that the time gap between the
injury and meniscal repair does not notably influence clinical
outcomes.”*

The strength of our study is its large sample size,
diversity of the population, and use of a prospective national
database enhancing the external validity of our study and
suggesting applicability of our findings to community-based
practices. However, there are several limitations that warrant
consideration. As the study is based on registry data, variations
are inherent in surgical approaches, the level of surgeon
expertise, decision-making, and the adoption of rehabilitation
protocols. Patients with concomitant meniscal repair may have
adhered to different rehabilitation protocols including knee
bracing with or without restriction in weightbearing to protect
the meniscal repair,” potentially affecting the subjective
outcome scores. However, recent studies have demonstra-
ted no difference in clinical outcomes between accelerated
and restrictive rehabilitation programmes following menis-
cal repair.*® A significant proportion of patients in the NLR
database were excluded from this study due to poor com-
pliance with postoperative PROMs, potentially limiting the
generalizability of the study’s findings. Nevertheless, the
patient and surgical characteristics of the included cohort in
this study were similar to the larger NLR patient population.**
Our study relied solely on subjective outcome scores without
objective data or reoperation rates. The potential for selection
bias of registry-based studies must also not be overlooked,
especially considering the voluntary participation of surgeons
and patients on the UK NLR.

This study showed that MM and to a lesser extent
LM repairs, in combination with ACLR, were associated with
inferior PROMs compared to isolated ACLR at two years
postoperatively in a large UK registry, while meniscal resection
groups exhibited comparable outcomes. Superior outcomes
were noted when patients were treated within 12 weeks of the
index injury. At five years, no significant differences in PROMs
were evident. Further cross-sectional studies are warranted
to investigate the longer-term outcomes of meniscal surgery
alongside ACLR.

Supplementary material
Subgroup analysis for impact of time from injury to surgery on
patient-reported outome measures.

References

1. Sanders TL, Maradit Kremers H, Bryan AJ, et al. Incidence of anterior
cruciate ligament tears and reconstruction: a 21-year population-based
study. Am J Sports Med. 2016;44(6):1502-1507.

2. Borchers JR, Kaeding CC, Pedroza AD, et al. Intra-articular findings in
primary and revision anterior cruciate ligament reconstruction surgery: a
comparison of the MOON and MARS study groups. Am J Sports Med.
2011,39(9):1889-1893.

3. Michalitsis S, Vlychou M, Malizos KN, Thriskos P, Hantes ME.
Meniscal and articular cartilage lesions in the anterior cruciate

Bone & Joint Open  Volume 5, No. 11 November 2024



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

The impact of concomitant meniscal surgery on the clinical outcomes of ACL reconstruction

ligament-deficient knee: correlation between time from injury and knee
scores. Knee Surg Sports Traumatol Arthrosc. 2015;23(1):232-239.

Radin EL, de Lamotte F, Maquet P. Role of the menisci in the
distribution of stress in the knee. Clin Orthop Relat Res. 1984;185:290-294.
Ahmed AM, Burke DL. In-vitro measurement of static pressure
distribution in synovial joints--Part I Tibial surface of the knee. J Biomech
Eng. 1983;105(3):216-225.

Aagaard H, Verdonk R. Function of the normal meniscus and
consequences of meniscal resection. Scand J Med Sci Sports. 1999;9(3):
134-140.

Pengas IP, Assiotis A, Nash W, Hatcher J, Banks J, McNicholas MJ.
Total meniscectomy in adolescents: a 40-year follow-up. J Bone Joint Surg
Br.2012;,94-B(12):1649-1654.

Fairbank TJ. Knee joint changes after meniscectomy. J Bone Joint Surg
Br. 1948;30-B(4):664-670.

Petty CA, Lubowitz JH. Does arthroscopic partial meniscectomy result
in knee osteoarthritis? A systematic review with a minimum of 8 years'
follow-up. Arthroscopy. 2011;27(3):419-424.

Razi M, Mortazavi SMJ. Save the meniscus, a good strategy to preserve
the knee. Arch Bone Jt Surg. 2020;8(1):1-4.

Krych AJ, Pitts RT, Dajani KA, Stuart MJ, Levy BA, Dahm DL. Surgical
repair of meniscal tears with concomitant anterior cruciate ligament
reconstruction in patients 18 years and younger. Am J Sports Med.
2010;38(5):976-982.

Konan S, Haddad FS. Outcomes of meniscal preservation using all-
inside meniscus repair devices. Clin Orthop Relat Res. 2010;468(5):1209—
1213.

Cannon WD, Vittori JM. The incidence of healing in arthroscopic
meniscal repairs in anterior cruciate ligament-reconstructed knees
versus stable knees. Am J Sports Med. 1992;20(2):176-181.

Wasserstein D, Dwyer T, Gandhi R, Austin PC, Mahomed N, Ogilvie-
Harris D. A matched-cohort population study of reoperation after
meniscal repair with and without concomitant anterior cruciate
ligament reconstruction. Am J Sports Med. 2013;41(2):349-355.

Lyons LP, Weinberg JB, Wittstein JR, McNulty AL. Blood in the joint:
effects of hemarthrosis on meniscus health and repair techniques.
Osteoarthr Cartil. 2021;29(4):471-479.

Melton JTK, Murray JR, Karim A, Pandit H, Wandless F, Thomas NP.
Meniscal repair in anterior cruciate ligament reconstruction: a long-term
outcome study. Knee Surg Sports Traumatol Arthrosc. 2011;19(10):1729-
1734.

Magnussen RA, Mansour AA, Carey JL, Spindler KP. Meniscus status
at anterior cruciate ligament reconstruction associated with radio-
graphic signs of osteoarthritis at 5- to 10-year follow-up: a systematic
review. J Knee Surg. 2009;22(4):347-357.

Curado J, Hulet C, Hardy P, et al. Very long-term osteoarthritis rate
after anterior cruciate ligament reconstruction: 182 cases with 22-year’
follow-up. Orthop Traumatol Surg Res. 2020;106(3):459-463.

Shelbourne KD, Gray T. Results of anterior cruciate ligament
reconstruction based on meniscus and articular cartilage status at the
time of surgery. Five- to fifteen-year evaluations. Am J Sports Med.
2000;28(4):446-452.

Byrne L, King E, Mc Fadden C, Jackson M, Moran R, Daniels K. The
effect of meniscal pathology and management with ACL reconstruction
on patient-reported outcomes, strength, and jump performance ten
months post-surgery. Knee. 2021;32:72-79.

Phillips M, Ronnblad E, Lopez-Rengstig L, et al. Meniscus repair with
simultaneous ACL reconstruction demonstrated similar  clinical
outcomes as isolated ACL repair: a result not seen with meniscus
resection. Knee Surg Sports Traumatol Arthrosc. 2018;26(8):2270-2277.
Grassi A, Dal Fabbro G, Di Paolo S, et al. Medial and lateral meniscus
have a different role in kinematics of the ACL-deficient knee: a
systematic review. J [SAKOS. 2019;4(5):233-241.

Roos EM, Roos HP, Lohmander LS, Ekdahl C, Beynnon BD. Knee
injury and osteoarthritis outcome score (KOOS)--development of a self-
administered outcome measure. J Orthop Sports Phys Ther. 1998;28(2):
88-96.

Irrgang JJ, Anderson AF, Boland AL, et al. Development and
validation of the international knee documentation committee
subjective knee form. Am J Sports Med. 2001,29(5):600-613.

Rabin R, de Charro F. EQ-5D: A measure of health status from the
euroqol Group. Ann Med. 2001;33(5):337-343.

A. Gabr, A. Fontalis, J. Robinson, et al.

26.

27.

28.

29.

30.

31.

32.

33.

34,

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

LaPrade CM, Dornan GJ, Granan L-P, LaPrade RF, Engebretsen L.
Outcomes after anterior cruciate ligament reconstruction using the
norwegian knee ligament registry of 4691 patients: how does meniscal
repair or resection affect short-term outcomes? Am J Sports Med. 2015;
43(7):1591-1597.

Svantesson E, Cristiani R, Hamrin Senorski E, Forssblad M,
Samuelsson K, Stalman A. Meniscal repair results in inferior short-term
outcomes compared with meniscal resection: a cohort study of 6398
patients with primary anterior cruciate ligament reconstruction. Knee
Surg Sports Traumatol Arthrosc. 2018;26(8):2251-2258.

Sarraj M, Coughlin RP, Solow M, et al. Anterior cruciate ligament
reconstruction with concomitant meniscal surgery: a systematic review
and meta-analysis of outcomes. Knee Surg Sports Traumatol Arthrosc.
2019;27(11):3441-3452.

Rahardja R, Love H, Clatworthy MG, Young SW. Meniscal repair failure
following concurrent primary anterior cruciate ligament reconstruction:
results from the new zealand ACL registry. Knee Surg Sports Traumatol
Arthrosc. 2023;31(10):4142-4150.

Paxton ES, Stock MV, Brophy RH. Meniscal repair versus partial
meniscectomy: a systematic review comparing reoperation rates and
clinical outcomes. Arthroscopy. 2011;27(9):1275-1288.

Cristiani R, Parling A, Forssblad M, Edman G, Engstrom B, Stalman A.
Meniscus repair does not result in an inferior short-term outcome
compared with meniscus resection: an analysis of 5378 patients with
primary anterior cruciate ligament reconstruction. Arthroscopy. 2020;
36(4):1145-1153.

Thompson WO, Thaete FL, Fu FH, Dye SF. Tibial meniscal dynamics
using three-dimensional reconstruction of magnetic resonance images.
Am J Sports Med. 1991;19(3):210-215.

LaPrade CM, Ellman MB, Rasmussen MT, et al. Anatomy of the
anterior root attachments of the medial and lateral menisci: a quantita-
tive analysis. Am J Sports Med. 2014;42(10):2386-2392.

Kim S-G, Kim S-H, Baek J-H, et al. High incidence of subsequent re-
operation following treatments for medial meniscus tears combined
with anterior cruciate ligament reconstruction: second-look arthro-
scopic study. Knee Surg Relat Res. 2019;31(1):11.

Weber J, Koch M, Angele P, Zellner J. The role of meniscal repair for
prevention of early onset of osteoarthritis. J Exp Orthop. 2018;5(1):10.
Cinque ME, Chahla J, Mitchell JJ, et al. Influence of meniscal and
chondral lesions on patient-reported outcomes after primary anterior
cruciate ligament reconstruction at 2-year follow-up. Orthop J Sports
Med. 2018,6(2):2325967117754189.

Ulstein S, Aroen A, Engebretsen L, Forssblad M, Retterud JH. Effect
of concomitant meniscal lesions and meniscal surgery in ACL recon-
struction with 5-year follow-up: a nationwide prospective cohort study
from norway and sweden of 8408 patients. Orthop J Sports Med. 2021;
9(10):23259671211038375.

Cox CL, Huston LJ, Dunn WR, et al. Are articular cartilage lesions and
meniscus tears predictive of IKDC, KOOS, and Marx activity level
outcomes after anterior cruciate ligament reconstruction? A 6-year
multicenter cohort study. Am J Sports Med. 2014;42(5):1058-1067.
Brophy RH, Huston LJ, Briskin |, et al. Articular cartilage and meniscus
predictors of patient-reported outcomes 10 years after anterior cruciate
ligament reconstruction: a multicenter cohort study. Am J Sports Med.
2021,49(11):2878-2888.

Granan L-P, Bahr R, Lie SA, Engebretsen L. Timing of anterior cruciate
ligament reconstructive surgery and risk of cartilage lesions and
meniscal tears: a cohort study based on the Norwegian National Knee
Ligament Registry. Am J Sports Med. 2009;37(5):955-961.

Cance N, Erard J, Shatrov J, et al. Delaying anterior cruciate ligament
reconstruction increases the rate and severity of medial chondral
injuries. Bone Joint J. 2023;105-B(9):953-960.

Venkatachalam S, Godsiff SP, Harding ML. Review of the clinical
results of arthroscopic meniscal repair. Knee. 2001;8(2):129-133.
Barber-Westin SD, Noyes FR. Clinical healing rates of meniscus repairs
of tears in the central-third (red-white) zone. Arthroscopy. 2014;30(1):
134-146.

van der Wal RJP, Thomassen BJW, Swen J-WA, van Arkel ERA. Time
interval between trauma and arthroscopic meniscal repair has no
influence on clinical survival. J Knee Surg. 2016,29(5):436-442.
Cavanaugh JT, Killian SE. Rehabilitation following meniscal repair. Curr
Rev Musculoskelet Med. 2012;5(1):46-58.

1011



46. O'Donnell K, Freedman KB, Tjoumakaris FP. Rehabilitation protocols
after isolated meniscal repair: a systematic review. Am J Sports Med.
2017;45(7):1687-1697.

47. Gabr A, Fontalis A, Robinson J, et al. Ten-year results from the UK
National Ligament Registry: patient characteristics and factors
predicting nonresponders for completion of outcome scores. Knee Surg
Sports Traumatol Arthrosc. 2024;32(4):811-820.

Author information

A. Gabr, MBChB, MRCS, MD(Res), FRCS (Orth), Dip SEM, Consultant
Orthopaedic Surgeon,

West Suffolk Hospital NHS Trust, Bury St Edmunds, UK;

University College London Hospitals NHS Trust, London, UK.

A. Fontalis, MD (Dist), MSc (Res), MRCS (Eng), Specialist Trainee in
Trauma & Orthopaedics

F.S.Haddad, BSc, MD, MCh, FRCS, FFSEM, Consultant Orthopaedic
Surgeon

University College London Hospitals NHS Trust, London, UK.

J. Robinson, MBBS, MRCS, FRCS(Orth), Consultant Orthopaedic
Surgeon, North Bristol NHS Trust, Bristol, UK.

W. Hage, FRCS(Orth), Consultant Orthopaedic Surgeon, North
Cumbria NHS Trust, Cumbria, UK.

S. O'Leary, FRCS(Orth), Consultant Orthopaedic Surgeon, The
Royal Berkshire Hospital NHS Trust, Reading, UK.

T. Spalding, FRCS(Orth), Consultant Orthopaedic Surgeon,
Cleveland Clinic London, London, UK.

Author contributions

A. Gabr: Conceptualization, Formal analysis, Writing - original
draft.

A. Fontalis: Conceptualization, Formal analysis, Writing - original
draft.

J. Robinson: Supervision, Writing - review & editing.

W. Hage: Supervision, Writing - review & editing.

S. O'Leary: Supervision, Writing - review & editing.

T. Spalding: Supervision, Writing - review & editing.

F. S. Haddad: Supervision, Writing - review & editing.

Funding statement
The authors received no financial or material support for the
research, authorship, and/or publication of this article.

ICMJE COI statement

A. Fontalis reports an EFORT Robotic Fellowship supported by
Stryker, an Onassis Foundation Scholarship, and a Freemasons'
Royal Arch Fellowship with support from the Arthritis Research
Trust, unrelated to this study. F. S. Haddad reports multiple
research study grants from Stryker, research grants from Smith
& Nephew, Corin, International Olympic Committee, National
Institutes of Health and Care Research, royalties or licenses from
Smith & Nephew, Stryker, Corin, and MatOrtho, consulting fees

1012

48. Gabr A, Mancino F, Robinson J, et al. Satisfactory 5-year functional
outcomes following primary ACL reconstructions from the UK national
ligament registry. Knee Surg Sports Traumatol Arthrosc. 2024,32(4):798-
810.

from Stryker, speaker payments from Stryker, Smith & Nephew,
Zimmer, AO Recon, and Mathys, and support for attending
meetings and/or travel from Stryker, Mathys, AO Recon, and

The Bone & Joint Journal, all of which are unrelated to this

study. F. S. Haddad is also Editor-in-Chief of The Bone & Joint
Journal, President of the International Hip Society, and Vice
President of the European Hip Society. J. Robinson reports
educational consultancy payments from Smith & Nephew, Joint
Operations, Conmed, and Newclip Technics, all of which are
unrelated to this study. J. Robinson is also Chairman of the
ISAKOS Sports Knee Preservation Committee and a member of
the Scientific Committee for the ACL Study Group. T. Spalding
reports royalties or licenses from Conmed, consulting fees

from Episurf, Conmed, Joint Operations, and Orthonika, speaker
payments from Conmed and Smith & Nephew, reimbursements
for meetings and/or travel from Conmed, and patents from
Conmed, all of which are unrelated to this study.

Data sharing

The data that support the findings for this study are available
to other researchers from the corresponding author upon
reasonable request.

Ethical review statement

This study did not require ethical committee approval as it
only involved retrospective data analysis from data collected
on the NLR. All patients on the NLR have signed informed
consent allowing data utilisation for further clinical and
research purposes. The study was approved by the NLR
research committee. No patient contact was required, and no
patient received any additional appointments, investigations,
correspondence or any other contact from the study
investigators.

Open access funding
The authors report that the open access funding for this
manuscript was self-funded.

© 2024 Gabr et al. This is an open-access article distributed
under the terms of the Creative Commons Attribution Non-
Commercial No Derivatives (CC BY-NC-ND 4.0) licence, which
permits the copying and redistribution of the work only, and
provided the original author and source are credited. See https://
creativecommons.org/licenses/by-nc-nd/4.0/

Bone & Joint Open  Volume 5, No. 11 November 2024


https://creativecommons.org/licenses/by-nc-nd/4.0/
https://creativecommons.org/licenses/by-nc-nd/4.0/

	The impact of concomitant meniscal surgery on the clinical outcomes of anterior cruciate ligament reconstruction
	Introduction
	Methods
	Study population and outcomes
	Statistical analysis

	Results
	Study population
	Baseline patient-reported outcome measures
	PROMs comparison at follow-up
	Time from index injury to surgery

	Discussion


