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Background: Knee osteoarthritis risk is high after anterior cruciate ligament reconstruction (ACLR) and arthroscopic
meniscal surgery, and higher among individuals who undergo both. Although osteoarthritis development is multifactorial,
altered walking mechanics may influence osteoarthritis progression. The purpose of this study was to compare gait
mechanics after ACLR among participants who had undergone no medial meniscal surgery, partial medial meniscectomy,
or medial meniscal repair.

Methods: This was a secondary analysis of data collected prospectively as part of a clinical trial. Sixty-one athletes
(mean age of 21.4 ± 8.2 years) who had undergone primary ACLR participated in the study when they achieved impairment
resolution (5.3 ± 1.7 months postoperatively), including minimal to no effusion, full knee range of motion, and ‡80%
quadriceps-strength symmetry. Participants were classified by concomitant medial meniscal treatment: no involvement
or nonsurgical management of a small, stable tear; partial meniscectomy; or meniscal repair. Participants underwent
comprehensive walking analyses. Joint contact forces were estimated using a previously validated, electromyography-
driven musculoskeletal model. Variables were analyzed using a mixed-model analysis of variance with group and limb
comparisons (a = 0.05); group comparisons of interlimb differences in measurements (surgical minus contralateral limb)
were performed to determine significant interactions.

Results: The participants in the partial meniscectomy group walked with a higher peak knee adduction moment (pKAM) in
the surgical versus the contralateral limb as compared with those in the meniscal repair group and those with no medial
meniscal surgery (group difference for partial versus repair: 0.10 N-m/kg-m, p = 0.020; and for partial versus none: 0.06
N-m/kg-m, p= 0.037). Participants in the repair group walked with a smaller percentage ofmedial to total tibiofemoral loading
in the surgical limb compared with both of the other groups (group difference for repair versus partial:212%, p = 0.001; and
for repair versus none:27%, p = 0.011). The participants in the repair group loaded the medial compartment of the surgical
versus the contralateral limb 0.5 times body weight less than did the participants in the partial meniscectomy group.

Conclusions: Participants in the partial meniscectomy group walked with higher pKAM and shifted loading toward the
medial compartment of the surgical limb, while participants in the repair group did the opposite, walking with lower pKAM
and unloading the surgical limb relative to the contralateral limb. These findings may partially explain the conflicting
evidence regarding pKAM after ACLR and the elevated risk for osteoarthritis (whether from overloading or underloading)
after ACLR with concomitant medial meniscectomy or repair.

Level of Evidence: Therapeutic Level III. See Instructions for Authors for a complete description of levels of evidence.

A
n estimated 250,000 anterior cruciate ligament (ACL)
ruptures occur annually within the United States1. ACL
ruptures are traumatic injuries, and thus, other knee

structures are often involved2. The co-occurrence of meniscal
injuries with ACL rupture is especially common2-6, with a
rate of >61% among individuals undergoing primary ACL
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reconstruction (ACLR)2. During or after ACLR, concomi-
tant meniscal tears may be treated nonsurgically or surgi-
cally via partial meniscectomy or meniscal repair. Regardless
of how the meniscus is treated, however, the risk for developing
knee osteoarthritis is elevated greatly after ACLR with con-
comitant meniscal tear compared with ACLR when both the
lateral and medial menisci are intact4,5,7-10. Knee osteoarthritis
may be especially common in the medial tibiofemoral com-
partment11,12. Therefore, the investigation of factors associated
with its development and progression is a critical step to im-
proving treatment options and rehabilitation strategies for this
debilitating disease.

While the development and progression of knee osteo-
arthritis is multifactorial, alterations in walking gait mechanics
are associated with the early development of osteoarthritis after
ACLR13-15 and with knee osteoarthritis progression and sever-
ity16-19. Several biomechanical variables may be of particular
interest when discussing medial tibiofemoral osteoarthritis
development. Loading of the medial compartment of the tib-
iofemoral joint is likely of chief importance because it en-
compasses all factors contributing to compressive joint loading;
moreover, medial compartment unloading during walking
6 months after ACLR has been associated with radiographic
evidence of knee osteoarthritis 5 years postoperatively14. Eval-
uating the proportion of medial compartment to total tibio-
femoral joint loading is also important because it shows the
degree to which joint loading is concentrated in the medial
compartment versus distributed across the medial and lateral
compartments. Directly measuring medial compartment or
total tibiofemoral loading, however, is not feasible, and thus,
musculoskeletal modeling approaches are necessary to estimate
joint loading. Many studies are limited to using kinetic varia-
bles as surrogates for joint loading, in part because of the
complexity of musculoskeletal modeling. While both sagittal
and coronal-plane kinetics contribute to joint loading20, the knee
adduction moment is likely the most widely reported kinetic
variable implicated in the development of knee osteoarthritis.

Altered walking patterns are often present in individuals
after isolated ACLR18,21-30 or isolated arthroscopic partial men-
iscectomy31,32. After isolated ACLR, smaller sagittal-plane knee
angles, excursions, and moments are demonstrated during
walking22,25,26,28-30. Alterations in coronal-plane knee gait
mechanics after ACLR, however, have been less consistently
reported. Among individuals who have undergone ACLR,
previous studies typically have found similar33-35 or small-
er34,36-38 peak knee adductionmoments (pKAMs) in the surgical
limb compared with the uninvolved (contralateral) limb or
control limbs, but conflicting evidence exists18. In contrast,
after isolated arthroscopic partial meniscectomy, the pKAM and
impulse were seen to increase from preoperatively to 12 months
after surgery31. These findings suggest that meniscectomy may
lead to an opposite pattern of coronal-plane kinetics and joint
loading compared with what is more commonly found after
ACLR.

While studies investigating the effect of ACLR on gait
mechanics may include individuals with meniscal pathology33,

the effect of concomitant meniscal tear and surgical interven-
tion involving the meniscus has not been thoroughly investi-
gated. The purpose of the current study was to compare knee
mechanics and joint loading during level walking among par-
ticipants who had undergone ACLR and had had no medial
meniscal surgery (minimal to no tear), had partial medial
meniscectomy, or hadmedial meniscal repair. We hypothesized
that there would be differences in coronal-plane gait mechanics
and medial tibiofemoral compartment loading according to
medial meniscal treatment among participants after ACLR.

Materials and Methods
Participants

This was a secondary analysis of data collected prospectively
as part of a clinical trial (ClinicalTrials.gov identifier:

NCT01773317). Institutional review board approval was ob-
tained, and all participants provided informed consent prior to
study enrollment.

Data were collected at the University of Delaware between
October 2011 and December 2016. Sixty-one athletes (mean age
[and standard deviation] of 21.4 ± 8.2 years) who had under-
gone primary ACLR participated in the study after physical
therapy and impairment resolution (5.3 ± 1.7 months postop-
eratively). Impairment resolution was operationally defined as
minimal to no effusion39, full and symmetrical knee range of
motion, a quadriceps strength index of at least 80%, and the
initiation of a running progression40-43. Individuals were excluded
if (1) they did not participate regularly (>50 hours/year) in
Level-I or II sports (i.e., sports involving jumping, cutting, and/or
pivoting, such as basketball, football, baseball, or racket
sports)44,45, (2) the duration of time since undergoing ACLR
was <3 months or >10 months, (3) they had previously under-
gone ACLR and/or had a history of serious lower-extremity injury
to either limb, or (4) the knee had an osteochondral defect of
>1 cm2. Participants were classified according to concomitant
medial meniscal pathology and intervention, on the basis of
operative reports. The 3 mutually exclusive categories were no
involvement or nonsurgical management of a small, stable tear
(“none”; n = 37); partial meniscectomy (“partial”; n = 12); or
meniscal repair (“repair”; n = 12).

Motion Analysis Testing
Participants underwent motion analysis during over-ground
walking at a self-selected speed maintained to ±5% across
trials. Kinematic data were captured at 120 Hz using an
8-camera motion-capture system (VICON; Oxford Metrics)
and 39 retroreflective markers and shells affixed to the
lower extremities bilaterally. Kinetic data were captured at
1,080 Hz using an embedded force platform (Bertec); joint
moments were calculated via inverse dynamics using com-
mercial software (Visual3D; C-Motion). Surface electro-
myography (EMG; Motion Lab Systems) was also performed
bilaterally at 1,080 Hz at 7 muscle sites per limb that cross
the knee joint: the medial and lateral aspects of the gas-
trocnemius, the medial and lateral sides of the hamstring,
the vastus medialis, the vastus lateralis, and the rectus
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femoris. Skin preparation, electrode placement, and filter-
ing were performed as previously described46. EMG signals
were normalized to maximum values obtained during
maximum volitional isometric contractions or dynamic
trials (whichever was greater).

Musculoskeletal Modeling
Joint contact forces were estimated using a previously vali-
dated, patient-specific musculoskeletal model47,48. Anthropo-
metric measurements were used to scale the model individually
for each subject. Five walking trials per limb were used for
musculoskeletal modeling. Muscle parameters were adjusted
within physiological norms via simulated annealing to match
the EMG-driven sagittal-plane knee moment to the sagittal
knee moment derived from inverse dynamics. Using these
tunings, 3 predicted trials per limb were selected byminimizing
the root mean squared error and maximizing the r2 values of
the 2 sagittal knee moment curves. A frontal-plane-moment
balancing algorithm was used subsequently to estimate the
distribution of tibiofemoral loading to the medial and lateral
compartments49.

Quadriceps Strength Index
Quadriceps femoris strength was assessed for both lower extrem-
ities of each participant. Participants were seated securely in the
chair of an electromechanical dynamometer (Biodex Medi-
cal Systems), with their knees flexed to 90�. Testing was per-
formed isometrically using an electrical burst superimposition
technique50,51. The contralateral limb was tested first, followed
by the surgical (ACLR) limb; approximately 3 trials per limb
were recorded. The highest volitionally achieved values for each
limb were used to calculate the quadriceps strength index (QI =
ACLR/contralateral · 100%).

Variables of Interest
Primary variables of interest included the peak knee adduction
moment (pKAM) and peak medial compartment contact force
(pMCCF). Secondary variables of interest were the peak knee
flexion angle (pKFA) and moment (pKFM), the peak knee
adduction angle (pKAA), and the percentage of medial to total
joint contact force at the pKFA (medial to total loading). (Medial
to total loading comparisons were made at the pKFA because of
its general temporal coincidence with peak tibiofemoral joint

TABLE I Demographic Characteristics, Quadriceps Strength Index, and Gait Speed

Group by Medial Meniscal Treatment*

Variable None (N = 37) Partial (N = 12) Repair (N = 12) P Value

Sex† 0.200

Female 19 7 3

Male 18 5 9

Age‡ (yr) 21.0 ± 7.9 23.7 ± 11.4 20.3 ± 4.8 0.539

BMI‡ (kg/m2) 24.9 ± 3.1 27.1 ± 3.5 27.4 ± 3.5 0.034

Pre-injury sport level† 0.675

Level I 34 10 11

Level II 3 2 1

Graft type† 0.780

Allograft 9 4 2

BPTB 8 1 3

Hamstring autograft 20 7 7

Lateral meniscal treatment*† 0.221

None 20 3 8

Partial 12 7 4

Repair 5 2 0

No. of weeks after ACLR‡ 24.0 ± 8.1 22.5 ± 5.0 19.0 ± 4.8 0.114

Quadriceps strength index‡ (%) 91.9 ± 9.6 93.4 ± 8.9 90.9 ± 6.7 0.799

Gait speed‡ (m/s) 1.54 ± 0.12 1.50 ± 0.14 1.56 ± 0.07 0.542

*None = no involvement or nonsurgical management of a small, stable tear; partial = partial meniscectomy; and repair = meniscal repair. †The
values are given as the number of participants. Level-I sports involve jumping, pivoting, and hard cutting (e.g., basketball, football, soccer), and
Level-II sports involve lateral motion but less jumping or hard cutting than Level-I sports (e.g., baseball/softball, racket sports, skiing). BPTB =
bone-patellar tendon-bone autograft.‡The values are given as the mean and the standard deviation. Body mass index (BMI) was higher in both the
partial (post-hoc p =0.049) and repair (post-hoc p=0.031) groups comparedwith none but did not differ between the partial and repair groups (post-
hoc p = 0.872). ACLR = anterior cruciate ligament reconstruction.
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loading and to standardize across participants46,52.) Moments
were normalized by body mass · height, while joint contact
forces were normalized by body weight, to allow for compari-
sons among participants53. Gait speed and the quadriceps
strength index were also compared across the groups.

Statistical Analyses
Statistical analyses were conducted using SPSS (version 24.0;
IBM). Demographic characteristics were analyzed using 1-way
analysis of variance (ANOVA) and chi-square tests of proportions.
Peak variables during gait were analyzed using a 3 · 2 mixed-
model ANOVAwith group (none versus partial versus repair) and
limb (surgical versus contralateral) comparisons (a = 0.05). Post-
hoc t tests were conducted using the least-significant-difference

method; between-group comparisons of interlimb differences in
measurements (surgical minus contralateral limb) were per-
formed, with 95% confidence intervals (CIs) and effect sizes
(Cohen d value)54 calculated, to identify significant interactions.

Results

There were no differences among the groups with respect to
demographic characteristics, with the exception of body

mass index (BMI) (Table I). BMI was higher in both the partial
meniscectomy group (post-hoc p = 0.049) and the meniscal
repair group (post-hoc p = 0.031) compared with the group
with no involvement or nonsurgical management of a small,
stable tear (“none”). However, BMI did not differ between the
partial and repair groups (post-hoc p = 0.872). The quadriceps
strength index and gait speed did not differ among the 3
groups. The vast majority of subjects in each group participated
in Level-I sports prior to injury, and pre-injury sports level
(Level I versus II) was similar across the groups.

There were 3 biomechanical variables that demonstrated
significant interaction effects between group (partial versus
repair versus none) and limb (surgical versus contralateral).
There was a group-by-limb interaction effect (p = 0.010) for
the peak knee adduction moment, pKAM, characterized by
differing responses between the partial meniscectomy and
meniscal repair groups with respect to the surgical (i.e., ACLR)
versus contralateral (i.e., uninvolved) limb (Fig. 1). We found
that the pKAM during walking was significantly higher in the
surgical versus the contralateral limb in the partial group
compared with both the repair group and those with no medial
meniscal surgery (Table II). In contrast, the pKAM during
walking tended to be relatively lower in the surgical versus the
contralateral limb in the group that underwent repair com-
pared with no medial meniscal surgery.

Fig. 1

An interaction effect was found for the peak knee adduction moment

(pKAM) (p = 0.010). Note that pKAM during walking for the partial medial

meniscectomy group was greater in the surgical (ACLR) versus the con-

tralateral limb, while pKAM was lesser during walking for the surgical

versus the contralateral limb in the medial meniscal repair group. Among

those who did not undergomedial meniscal surgery (“none”), pKAMduring

walkingwassimilar between the2 limbs. Theerror bars indicate1standard

deviation above and below the mean.

TABLE II Group Comparisons of Interlimb Differences (Surgical Minus
Contralateral Limb) for Peak Knee Adduction Moment

pKAM

Group
Comparison*

Difference (95% CI)†
(N-m/kg-m)

Cohen D
Value P Value

Partial vs. repair 0.10 (0.02 to 0.18) 1.03 0.020‡

Partial vs. none 0.06 (0.00 to 0.13) 0.71 0.037‡

Repair vs. none 20.03 (20.09 to 0.02) 0.38 0.262

*Partial = partial medial meniscectomy, repair = medial meniscal
repair, and none = no medial meniscal surgery. †CI = confidence
interval. Positive values indicate that the group listed first walked with
greater surgical versus contralateral limb peak knee adductionmoment
(pKAM) compared with the second group; negative values indicate
lesser relative pKAM. ‡Significant (p < 0.05).

Fig. 2

A pronounced group difference (Cohen d = 0.99) in interlimb loading was

found: participants in the meniscal repair group loaded the medial com-

partment in the surgical (ACLR) versus contralateral limb 0.5 times body

weight (95% CI, 0.1 to 1.0 times body weight) less than did those in the

partial meniscectomy group. None= nomedial meniscal surgery. The error

bars indicate 1 standard deviation above and below the mean.
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We found no interaction effect (p = 0.112) or main effect
of the limb (p = 0.259) for peak medial compartment contact
force, pMCCF, but participants in the repair group walked with
meaningful55 underloading in the surgical limb (Fig. 2). There
was also a pronounced difference between groups (Cohen d =
0.99) in interlimb measurements for pMCCF loading: partic-
ipants in the repair group loaded the medial compartment in
the surgical versus the contralateral limb 0.5 times body weight
(95% CI, 0.1 to 1.0 times body weight) less than did partici-
pants in the partial group.

We found a group-by-limb interaction effect (p = 0.025)
for the percentage of medial to total joint contact force at the
peak knee flexion angle, pKFA (medial to total loading). Sim-
ilar to our findings for the pKAM, participants in the repair
group walked with a relatively lesser amount of medial to total
loading in the surgical versus the contralateral limb (Fig. 3). In
contrast, participants in the partial group walked with a rela-
tively greater amount of medial to total loading in the surgical
versus the contralateral limb. Those in the repair group shifted
loading away from the medial compartment of the surgical
limb compared with the partial group and those who did not
undergo medial meniscal surgery (Table III). The participants
in the partial group tended to walk with relatively more loading
distributed to the surgical limbmedial compartment compared
with those with no medial meniscal surgery.

We also found a group-by-limb interaction effect (p= 0.023)
for the peak knee adduction angle, pKAA (Table IV). The pKAA
during walking was relatively greater in the surgical versus the
contralateral limb for participants in the partial group compared
with those who did not undergo medial meniscal surgery (p =
0.041). There were, however, no significant differences between
the repair group and either of the other groups.

There were main effects of the limb for both the peak
knee flexion angle, pKFA (p < 0.001), and the peak knee flexion

moment, pKFM (p < 0.001); however, these differences were
moderated by the quadriceps strength index (controlling for
QI, main effect of limb p = 0.637 and p = 0.794, respectively).
Pooling across groups, participants walked with a smaller pKFA
(mean interlimb difference [95% CI],22.3� [24.2� to20.4�],
Cohen d = 0.43) and pKFM (20.09 [20.14 to20.04] N-m/kg-
m, d = 0.65) in the surgical versus the contralateral limb.

Discussion

The purpose of this study was to determine if meniscal
treatment influences walking mechanics after ACLR. Our

findings suggest that coronal-plane gait mechanics and tibio-
femoral joint loading patterns differ among patients who
undergo ACLR plus medial meniscal repair compared with
ACLR plus partial medial meniscectomy. Our hypothesis, that
there would be different loading patterns according to meniscal
treatment, was supported: the repair group walked with a
smaller peak knee adduction moment, pKAM, and shifted
loading away from the medial compartment in the surgical
versus the contralateral limb, while the partial group walked

TABLE III Group Comparisons of Interlimb Differences (Surgical
Minus Contralateral Limb) for Medial to Total Loading*

Medial to Total Loading

Group
Comparison*

Difference
(95% CI)†

Cohen D
Value P Value

Partial vs. repair 12% (5% to 19%) 1.50 0.001‡

Partial vs. none 5% (21% to 11%) 0.58 0.089

Repair vs. none 27% (213% to 22%) 0.88 0.011‡

*Partial = partial medial meniscectomy, repair = medial meniscal
repair, and none = no medial meniscal surgery. †CI = confidence
interval. Positive values indicate that the group listed first walked with
greater surgical versus contralateral limb medial to total loading com-
pared with the second group; negative values indicate lesser relative
medial to total loading. ‡Significant (p < 0.05).

TABLE IV Group Comparisons of Interlimb Differences (Surgical
Minus Contralateral Limb) for Peak Knee Adduction
Angle

pKAA

Group
Comparison*

Difference
(95% CI)†

Cohen D
Value P Value

Partial vs. repair 1.8� (22.0� to 5.6�) 0.40 0.334

Partial vs. none 2.4� (0.1� to 4.7�) 0.70 0.041‡

Repair vs. none 20.6� (22.9� to 1.6�) 0.18 0.582

*Partial = partial medial meniscectomy, repair = medial meniscal repair,
and none = no medial meniscal surgery. †CI = confidence interval.
Positive values indicate that the group listed first walked with greater
surgical versus contralateral limb peak knee adduction angle (pKAA)
compared with the second group; negative values indicate lesser relative
pKAA, or more abduction. ‡Significant (p < 0.05).

Fig. 3

An interaction effect was found for the percentage ofmedial to total loading

at the peak knee flexion angle (pKFA) (p = 0.025). Note the relative shifts

toward and away from the surgical (ACLR) limb medial compartment in the

partial and repair groups, respectively. None= nomedialmeniscal surgery.

The error bars indicate 1 standard deviation above and below the mean.
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with a higher pKAM and shifted loading toward the medial
compartment in the surgical limb. In contrast, the group with
no medial meniscal surgery walked with relatively symmetrical
medial compartment loading profiles.

The distinct gait strategies of the participants in the partial
and repair groups may help explain their elevated risk for
posttraumatic osteoarthritis4,5,7-10, although for different rea-
sons: overloading versus underloading14-16,56. While overloading
has traditionally been associated with osteoarthritis (as may be
the case for the partial participants), underloading the medial
compartment (as is the case with repair participants) after
ACLR has been associated with future osteoarthritis develop-
ment14. Wellsandt and colleagues found lower surgical limb
loading in the medial tibiofemoral compartment 6 months
after ACLR among participants who subsequently developed
radiographic evidence of osteoarthritis 5 years after ACLR14.
Similarly, Pietrosimone et al. found that lesser biomechanical
loading of the surgical versus the contralateral limb 6 months
after ACLR was associated with higher levels of biochemical
markers indicative of harmful joint metabolism15. Therefore,
patients after ACLR with concomitant partial medial menis-
cectomy or medial meniscal repair may each benefit from dif-
ferent, targeted interventions to restore symmetry in the medial
tibiofemoral compartment during walking. Interventions could
be developed to gradually increase loading among those with
combined ACLR and meniscal repair and decrease loading
among those with combined ACLR and partial meniscectomy.

Our findings for both the partial and repair groups, while
interesting, are not surprising. Previous studies noted varying
results for pKAM among participants after ACLR18,33-38 but did
not control for medial meniscal pathology. Thorlund et al.
reported that the pKAM and impulse increased in the surgical
versus the contralateral limb from before to 12 months after
arthroscopic partial meniscectomy (without ACLR)31. Although
we did not have preoperative measures in the present study,
pKAM was greater in the surgical versus the contralateral limb
of the participants in the partial group compared with both the
repair group and “none.” In contrast, those in the repair group
not only walked with relatively lesser pKAM andmedial to total
loading compared with the partial group but also walked with
meaningful peak medial compartment contact force, pMCCF,
underloading in the surgical versus the contralateral limb.
Patients undergoing meniscal repair (with or without ACLR)
often have weight-bearing restrictions for upward of 4 to
6 weeks postoperatively57, whereas arthroscopic meniscectomy
rarely has weight-bearing precautions. All participants in the
present study who underwent meniscal repair had protected
weight-bearing restrictions ranging from non-weight-bearing
to weight-bearing-as-tolerated with the knee locked in full
extension for 4 weeks. It is plausible that during this period of
off-loading following meniscal repair, and in the subsequent
months of rehabilitation, patients learn to shift loading away
from the medial compartment in the surgical limb and toward
the lateral compartment and/or contralateral limb. This
explanation could, at least in part, explain why participants in
the repair group in the present study shifted loading away from

the medial compartment in the surgical limb compared with
those in the other groups.

There are some limitations to consider when evaluating
and interpreting the findings of the present study. We did not
control for the location of medial meniscal tear. Surgical
decision-making regarding the selection of repair versus men-
iscectomy is, however, based largely on the location (i.e., vas-
cular versus avascular zone58) and the extent of the meniscal
tear; thus, it is unclear whether the location or extent of the
pathology, or the quality of surgical intervention itself, had
greater impact on the results. To a large degree, however, it does
not matter if the cause is the initial injury or iatrogenic, as the
implications for rehabilitation remain either way. We also did
not control for lateral meniscal pathology, graft type, or patient
sex; there were no differences, however, among the groups for
any of these variables. Moreover, by not controlling for these
variables, our findings may be more generalizable to individ-
uals after ACLR. The musculoskeletal modeling approach also
comes with limitations; it estimates values that cannot be
measured in vivo without a device like an instrumented knee
prosthesis. The modeling approach is both patient-specific
and previously validated and thus provides informative es-
timations of values that cannot be measured. The present
study lacks long-term follow-up; the time frame assessed,
however, may be critical for understanding the risk of early
osteoarthritis development14 at a time when patients are still
undergoing rehabilitation. Treatments to target gait impair-
ments could be developed at this relatively early stage to
potentially mitigate future osteoarthritis risk.

In conclusion, our results suggest that concomitant
medial meniscal tear and treatment may influence walking
mechanics after ACLR. Those who underwent partial medial
meniscectomy walked with a higher pKAM and shifted loading
toward the medial compartment in the surgical limb while
those who had meniscal repair did the opposite, walking with a
lower pKAM and unloading the surgical versus contralateral
limb. These findings may help to explain the conflicting evi-
dence regarding pKAM after ACLR and the elevated risk for
osteoarthritis after ACLR with concomitant medial meniscec-
tomy or repair. n
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