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ABSTRACT

[T9TEATE Return to sport (RTS) after anterior cruciate ligament reconstruction (ACLR) is commonly guid-
ed by time-based milestones and isolated functional pass/fail criteria. However, many athletes return
with persistent biomechanical deficits that can increase the risk of reinjury and contribute to long-term
joint degeneration. This study aims to synthesize time-specific changes in gait and running biomechan-
ics at 6, 12, and 18 months after ACLR, and to propose an integrated, multidimensional RTS decision-
making model that links rehabilitation fidelity with serial biomechanical assessment. We critically discuss
whether the injury-to-surgery time (early vs delayed) may influence locomotor recovery trajectories.
This is an editorial review. Evidence from the ACLR rehabilitation and biomechanics
literature is reviewed narratively to summarize task-dependent recovery patterns in gait and running and
to highlight the limitations of conventional RTS batteries. Based on this synthesis, two practical tools are
presented: (i) a milestone-based table of gait and running biomechanical deficits at 6, 12, and 18 months
post-surgery, and (ii) a multidimensional RTS decision-making framework integrating three domains of
clinical, functional/neuromuscular, and biomechanical readiness.

(ST Biomechanical recovery after ACLR appears nonlinear and task-specific. Gait parameters may be
normal up to 12 months, whereas running mechanics, frontal-plane control, limb-loading symmetry, and
neuromuscular coordination can remain impaired beyond this time. Athletes may therefore pass hop
or strength symmetry thresholds while still demonstrating compensatory landing strategies, reduced
knee extensor contribution, trunk/pelvic compensations, or persistent underloading of the surgical limb
features associated with increased reinjury risk. Serial gait and running analyses at 6, 12, and 18 months
post-surgery can help identify early protective strategies, detect deceptive recovery at mid-term follow-
up, and reveal residual high-demand deficits at later stages (e.g. under speed, fatigue, and cutting). The
literature on early versus delayed ACLR remains mixed, underscoring the need for more granular, time-
specific evaluation of who benefits from differences in post-surgical time.

[@TEIERY Successful RTS after ACLR should be viewed as a continuum rather than a single clearance
event. Time since surgery is necessary but insufficient. For RTS decision-making, it should integrate clini-
cal status, psychological readiness, strength and sensorimotor recovery, movement quality, and sport-
specific performance, with gait and running biomechanics serving as a clinically meaningful bridge be-
tween progression in anterior cruciate ligament rehabilitation and safer RTS decision-making.
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Introduction

nterior cruciate ligament (ACL) rupture

is one of the most prevalent and debili-

tating orthopedic injuries worldwide,

with global incidence estimated at ap-

proximately 1 per 3,500, equating to
nearly 95,000 new ACL reconstruction (ACLR) cases
annually in the United States alone [1]. Alarmingly, in-
cidence rates among high-risk populations, particularly
adolescents and young adults aged 1639 years, are even
higher, reaching 85 per 100,000, with Australia report-
ing the highest global incidence of 91 per 100,000 peo-
ple under the age of 25 [2]. Given that these figures are
derived predominantly from surgical databases, the true
incidence of ACL injury is likely substantially greater,
reflecting a global epidemic that continues to expand
across athletic populations [2]. In the United States, ap-
proximately 60,000-75,000 ACLRs are performed an-
nually, with reported long-term success rates ranging
from 75 to 95% [1]. However, the ability to successfully
return to sport (RTS) following ACLR remains highly
variable and, for many patients, it is elusive. Evidence
demonstrates that while approximately 80% of patients
return to some form of sports activity, only 65% return
to their pre-injury level of performance, and 55% suc-
cessfully return to competitive-level sport [3]. Among
soccer players, up to 40% do not believe they will return
to their sport following ACL injury, reflecting the pro-
found psychological and physical barriers to successful
RTS [4]. Among those who have successful RTS, rein-
jury rates remain alarmingly high, with 23.5% experi-
encing reinjury and 24.5% requiring reoperation. These
sobering statistics underscore a fundamental question:
what distinguishes a high-quality, sustained RTS from a
dangerous, injury-prone one?

A growing body of literature has identified several key
determinants of successful RTS. The Delaware-Oslo
ACL cohort study established international consen-
sus on six measures defining successful outcome after
ACL injury and reconstruction: absence of knee joint
giving way, RTS, quadriceps and hamstrings’ strength
>90% of the uninvolved limb, having no more than mild
knee joint effusion, and patient-reported outcomes [5].
Moreover, prospective evidence has demonstrated that
premature RTS, specifically before 9 months postopera-
tively, may increase the risk of a second ACL injury by
up to 7-fold, whereas delaying clearance by each addi-
tional month up to 9 months can reduce reinjury risk by
approximately 50%.
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The consequences of incomplete or inadequate re-
habilitation are profound and enduring. Inadequate
rehabilitation, combined with an unprepared RTS, not
only limits athletic performance but also significantly
increases the reinjury risk [6]. Persistent gait abnor-
malities are frequently observed even at 6—12 months
postoperatively and may last up to 2 years or longer [7].
Such biomechanical impairments, including reduced
peak knee flexion angles, diminished knee flexion mo-
ments, and altered gait symmetry, are associated not
only with heightened ACL reinjury risk but also with
early-onset post-traumatic osteoarthritis (PTOA) [7].
Alarmingly, over 80% of patients undergoing ACLR
with hamstring tendon autografts exhibit radiographic
evidence of PTOA during a 15.6-year follow-up [8].

This editorial introduces a novel conceptual frame-
work that bridges the critical gap between structured
rehabilitation programming and systematic biomechani-
cal assessment. Specifically, we propose the integration
of comprehensive kinematic and kinetic analyses during
walking and running at three distinct postoperative mile-
stones, 6, 12, and 18 months, to differentiate the biome-
chanical trajectory of patients who adhere to rigorous,
criteria-based rehabilitation protocols from those who
do not. While numerous studies have characterized gait
abnormalities following ACLR [9], no study has sys-
tematically mapped the temporal evolution of locomotor
mechanics in relation to adherence to structured rehabil-
itation, nor prospectively compared these biomechani-
cal outcomes with the timing of surgical intervention.
This editorial further contributes a unique examination
of the temporal relationship between injury and surgery,
specifically, whether immediate ACLR (<6 weeks after
injury) confers biomechanical advantages over delayed
reconstruction (>6 months), or whether prolonged pre-
surgical periods with inadequate rehabilitation engender
persistent, unfavorable gait and running mechanics that
undermine long-term joint health.

Emerging evidence suggests that early ACLR may
be more beneficial in improving knee extension move-
ment and knee extension moment during walking at 12
months postoperatively compared to delayed surgery
[10]. Conversely, other studies have reported that >80%
of early and delayed ACLR patients ultimately develop
PTOA at long-term follow-up, with no significant dif-
ferences between groups [8]. These conflicting findings
highlight the urgent need for a granular, timespecific
analysis of when and for whom surgical timing truly
matters. Accordingly, the primary goal of this editorial
is twofold: (a) to establish a bridge between comprehen-
sive rehabilitation adherence and serial biomechanical

Piri E & Jafarnezhadgero AA. Return to Sport or Return to Risk. RJ. 2026; 27(1):2-15.




Archives of

Rehabilitation

assessment at 6, 12, and 18 months postsurgery; and (b)
to critically evaluate the influence of the injurytosurgery
time on walking and running mechanics. By linking pro-
cess (rehabilitation fidelity) to outcome (biomechanical
recovery), this editorial seeks to provide clinicians, sur-
geons, and sports scientists with actionable, evidence-
based guidelines for determining not only the time of
RTS, but also how the patient should return with qual-
ity, resilience, and sustained joint health as the ultimate
endpoints. Six months after ACLR, patients commonly
demonstrate protective walking and running patterns
characterized by unloading of the surgical limb, re-
duced knee extensor moment, marked neuromuscular
inhibition, and substantial interlimb asymmetry. After
12 months, many spatiotemporal gait parameters return
to normal values; however, running mechanics often
remain impaired, particularly in loading symmetry and
knee control, indicating that apparently normal gait may
mask persistent deficits during higher-demand tasks. By
18 months, gait biomechanics are typically near normal
in most individuals, and many gait variables improve
substantially, although subtle asymmetries, especially in
frontal-plane knee mechanics and hip control, may per-
sist in some patients, potentially contributing to reinjury
risk and long-term joint degeneration [9].

Table 1 synthesize evidence-based, time-specific
biomechanical findings after ACLR, at 6, 12, and 18
months post-surgery, with emphasis on limb-to-limb
asymmetry, locomotor loading strategies, and neuro-
muscular control during walking and running factors
central to RTS quality and reinjury risk.

Integrating biomechanical recovery with RTS testing

Although the time since surgery is frequently used as
a practical benchmark in ACLR rehabilitation, it is not a
sufficient criterion. Biomechanical recovery after ACLR
is task-specific and nonlinear. Gait mechanics may be
normal up to 12 months, whereas running mechanics,
frontal-plane control, limb-loading symmetry, and neu-
romuscular coordination may remain impaired beyond
this time. Accordingly, RTS decision-making should
not be based solely on chronological recovery but rather
on a multidimensional framework that integrates graft
status, knee function, psychological readiness, strength
recovery, movement quality, and sport-specific perfor-
mance.

A major limitation of conventional RTS decision-
making is the overreliance on isolated pass/fail criteria,
particularly when these criteria are assessed without
consideration of underlying movement strategies. For
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example, an athlete may demonstrate acceptable hop
test or quadriceps limb symmetry while still exhibit-
ing altered landing mechanics, reduced knee extensor
contribution, compensatory trunk motion, or persistent
underloading of the surgical limb. In other words, the
athlete may be able to resume sports exposure while still
maintaining a movement pattern that can increase rein-
jury risk or accelerate long-term joint degeneration [11].
To address this gap, we propose that RTS testing after
ACLR should be interpreted within three interrelated
domains: clinical readiness, functional/neuromuscular
readiness, and biomechanical readiness.

Clinical readiness includes physician approval; evi-
dence of adequate graft healing or, when available, graft
maturity; restoration of knee range of motion (ROM);
minimal or absent effusion; a stable ligament examina-
tion; and acceptable anterior knee laxity measured with
devices such as the KT-1000 or KT-2000 arthrometer
[12]. These indicators provide a necessary foundation
for progression, but they do not confirm readiness for
high-demand athletic activity.

Functional/neuromuscular readiness includes patient-
reported outcome measures, muscle performance test-
ing, proprioceptive assessment, and progressively de-
manding functional tasks [13]. Relevant self-reported
measures include the ACL-return to sport after injury
(ACL-RSI) scale, the International Knee Documenta-
tion Committee (IKDC) score, the knee injury and os-
teoarthritis outcome score (KOOS), the Tegner activity
scale, the Lysholm score, kinesiophobia scales such as
the Tampa Scale, activities of daily living measures, and
sport-specific questionnaires where appropriate [14].
These tools are particularly important because fear of
reinjury, low confidence, and perceived instability fre-
quently persist even when objective impairments appear
mild. Psychological readiness is therefore not an adjunct
consideration, but a central determinant of success-
ful and sustainable RTS. Muscle performance testing
should encompass both open kinetic chain (OKC) and
closed kinetic chain (CKC) assessments. OKC testing
(manual muscle testing, hand-held dynamometry, pro-
gressive resistive exercise testing, and especially iso-
kinetic dynamometry) allows more isolated examina-
tion of quadriceps and hamstring function [15]. This is
particularly relevant after ACLR because isolated weak-
ness may remain hidden during compound tasks through
compensatory changes at the hip, ankle, or contralateral
limb. Isokinetic testing remains especially valuable de-
spite criticism of its functional relevance, as it provides
quantifiable information on peak torque, angle-specific
torque, strength asymmetry, and, in some cases, rate of
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Table 1. Summary of key gait and running biomechanics after ACLR at 6, 12, and 18 months post-surgery

Task

Key Biomechanical
Feature

Months

6

12

18

Gait

Gait

Gait

Gait

Gait

Running

Running

Running

Running

Running

Total

Spatiotemporal sym-
metry

Knee sagittal-plane
mechanics

Limb loading

Frontal-plane/pelvic
control

Neuromuscular func-
tion

Spatiotemporal sym-
metry

Knee sagittal-plane
mechanics

Limb loading

Frontal plane control

Neuromuscular func-
tion

Interlimb asymmetry
and RTS relevance

Reduced gait speed, shorter

step length, and decreased

single-limb support on the
surgical limb

Reduced knee flexion and ex-
tension excursion; quadriceps-
avoidance

Protective unloading of the

surgical limb; lower vertical

ground reaction force and
loading rate

Mild pelvic drop and altered
knee adduction loading

Quadriceps inhibition,
increased hamstring co-
activation, and delayed gluteal
activation

Shorter stride length, longer
ground contact time, and
reduced flight time

Reduced knee flexion at con-
tact and stance; stiff landing
strategy

Reduced loading on the surgi-
cal limb and compensatory
contralateral overloading

Increased knee abduction
moment/angle and compen-
satory trunk lean

Reduced quadricep contribu-
tion, increased hamstring co-
activation, and delayed gluteal
recruitment

Marked asymmetry and pro-
tective movement strategies

Largely restored, with
minor residual asymmetry
in some patients

Improvement, although
mild deficits may persist

Loading symmetry im-
proves

Mostly improved, though
subtle deficits may remain

Improved muscle activa-
tion, but incomplete
recovery may persist

Partial recovery, though
asymmetry may persist

Improved but still often
abnormal compared to gait

More symmetrical, though
subtle, loading imbalance
may persist

Persistent deficits may
remain in some cases

Neuromuscular recovery
progresses, but may be
poorer compared to gait

Gait may appear normal,
but running deficits often
persist

Generally normalized

Near-normal in most patients

Usually normalized

Largely normalized, with isolated
abnormalities in some patients

Mostly normalized

Near-normal in most cases

Largely restored, with minor
residual deficits in some cases

Mostly normalized

Usually improved, but subtle
abnormalities may persist under
high demand

Largely normalized in most
patients

Most biomechanical variables
improve, although subtle asym-
metries may still influence reinjury
risk and long-term joint health
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force development. These variables are highly relevant
to restoring dynamic knee stability and enabling con-
trolled deceleration. In contrast, CKC assessments are
more reflective of coordinated lower-extremity func-
tion because they challenge multiple joints and muscle
groups simultaneously [16]. However, their interpretive
limitation is equally important. When a deficit is detect-
ed in a CKC task, the exact source of impairment may be
unclear. For this reason, isolated and integrated testing
should be viewed as complementary rather than compet-
ing approaches. A patient who performs well during a
squat-based or hopping task may still possess deficits in

isolated quadriceps’ force production, whereas another
may demonstrate good isolated strength but poor move-
ment quality under dynamic conditions. Functional
testing should therefore progress from basic movement
competency toward high-demand athletic tasks. This
progression may include balance and proprioceptive
testing, kinesthesia or joint position sense assessment,
quality-of-movement evaluations, jump and hop tests,
lower-extremity functional test, and sport-specific tests
under realistic conditions.
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Table 2. Proposed multidimensional testing framework for RTS post-surgery

2026. Vol 27. Issue 1

Domain

Assessments

Clinical purpose

Clinical readiness

Patient-reported/psychological
readiness

Strength and neuromuscular
readiness

Sensorimotor readiness
Functional readiness
Biomechanical readiness

Sport-specific readiness

Physician approval, graft maturity on MRI, ROM, effu-
sion, KT-1000/2000, Lachman test, Pivot shift test

ACL-RSI, IKDC, KOOS, Lysholm score, Tegner scale,
Tampa scale of Kinesiophobia

MMT, HHD, PRE, isotonic strength testing, isokinetic
dynamometry, RFD

Balance test, proprioception test, kinesthesia, joint-
position sense

Jump tests, hop tests, LEFT, wall slide, Vail sport cord
test

Gait analysis, running analysis, kinematics, and kinetics

Agility, cutting, reactive drills, and prevention programs

Establishing foundational joint status
and safety for progression

Assessing confidence, symptoms, func-
tion, and fear of reinjury

Quantifying force production, asymme-
try, and isolated muscle deficits

Assessing dynamic joint awareness and
control

Evaluating integrated lower-extremity
performance

Identifying compensatory mechanics
and hidden movement deficits

Determining readiness for sport-specific

demands
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Abbreviation: ROM: Range of motion; KT-1000/KT-2000: Knee arthrometers for anterior tibial translation (instrumented laxity);
ACL-RSI: Anterior cruciate ligament-return to sport after injury scale; IKDC: International Knee Documentation Committee;

KOOS: Knee injury and osteoarthritis outcome score; MMT: Manual muscle testing; HHD: Hand-held dynamometry; PRE: Pro-

gressive resistive exercise; RFD: Rate of force development; LEFT: Lower extremity functional test

Importantly, performance outcomes alone are not suffi-
cient. The qualitative execution of each task should also
be assessed, with particular attention to frontal-plane
knee control, pelvic stability, trunk alignment, landing
strategy, and interlimb loading symmetry. This is where
three-dimensional kinematic analysis, kinetic analysis,
gait assessment, and running analysis offer substantial
clinical value. These methods can detect residual deficits
that conventional clinical tests may overlook, particular-
ly in individuals who have learned to compensate suc-
cessfully enough to pass standard RTS batteries. From
a rehabilitation perspective, integrating serial gait and
running analyses at 6, 12, and 18 months after ACLR
offers a practical and conceptually powerful framework.
Atapproximately 6 months, many individuals remain in
a protective biomechanical state characterized by under-
loading of the surgical limb, reduced knee extensor mo-
ments, elevated co-contraction, and cautious locomotor
strategies [17].

At this stage, rehabilitation should continue to priori-
tize graft protection, restoration of quadriceps function,
progressive resistive exercise, proprioceptive retraining,
and foundational movement quality. Advancement to
higher-level functional tasks should be contingent on
acceptable clinical stability, adequate ROM, and de-
monstrable improvement in asymmetry. By 12 months,
many athletes appear clinically improved and may sub-
jectively feel ready to return; however, this stage may

represent a particularly deceptive phase of recovery.
Gait parameters often normalize earlier than running
mechanics, and standard strength or hop tests may sug-
gest acceptable progress even while deficits remain in
frontal-plane control, knee loading strategy, and neuro-
muscular timing during more demanding tasks [18].

Accordingly, athletes at this phase should undergo
more challenging testing, including running analy-
sis, jump-landing test, unilateral functional tasks, and,
if feasible, isokinetic evaluation of residual deficits in
quadriceps and hamstring performance. A patient who
demonstrates acceptable basic function but persistent
compensatory mechanics should not be considered fully
ready for unrestricted RTS. After 18 months, most gross
biomechanical deficits are expected to improve substan-
tially, particularly in individuals who have completed
structured, criteria-based rehabilitation. Nevertheless,
subtle impairments may remain in a subset of patients,
especially under conditions of speed, fatigue, cutting,
or sport-specific unpredictability [18]. These residual
deficits may be low but clinically meaningful, particu-
larly with respect to the risk of a second ACL injury and
the cumulative joint-loading patterns associated with
PTOA. Therefore, RTS testing at later stages should
extend beyond laboratory symmetry thresholds and in-
clude sport-specific power, repeated-effort performance,
reactive control, and movement quality under high-de-
mand conditions.
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Based on the mentioned framework detailed in Table 2,
we propose that RTS after ACLR should be considered
as a continuum rather than a single clearance event. Re-
turn to full sport participation should ideally reflect con-
vergence across several dimensions: physician approval,
graft and knee stability, adequate ROM, satisfactory pa-
tient-reported outcomes, low psychological avoidance,
acceptable strength symmetry, restored proprioceptive
and balance performance, high-quality movement me-
chanics, and appropriate sport-specific capacity. In this
model, biomechanical analysis of gait and running is
not an optional research tool, but a clinically meaning-
ful bridge between the rehabilitation process and the
RTS decision-making. A patient may be able to return to
sport before they are truly ready to return safely. If walk-
ing is normalized but running remains asymmetrical, if
hop distance is restored but landing control is poor, or if
strength symmetry is acceptable but frontal-plane knee
mechanics remain altered, the athlete may return not
to sports, but to injury risk. For this reason, clinicians
should move beyond time-based milestones and isolated
test thresholds toward a more integrated, longitudinal,
and biomechanically informed RTS model after ACLR.

Conclusion

We suggest that successful RTS after ACLR is not de-
fined merely by elapsed postoperative time or isolated
functional performance, but by the restoration of high-
quality, symmetrical, and task-appropriate movement
across clinical, neuromuscular, and biomechanical do-
mains.
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5. Post-Traumatic Osteoarthritis (PTOA)
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1. Anterior Cruciate Ligament (ACL)

2. Anterior Cruciate Ligament reconstruction (ACLR)
3. Return To Sport (RTS)

4. Delaware-Oslo ACL cohort

188 o B (53l 51 g (09509 41 oS3 3590 53 (955 mronad (g1t (GRs N S0 g 19,5015 pia (S puol g (5 g ol



http://rehabilitationj.uswr.ac.ir/index.php?slc_lang=fa&sid=1

Y oslasis YV 0,95 AFoF

09339 4 Sl 3l JST g1 b  SuilSogas 3L pleS

e G plgieas L (il eadig e (Ol 4z 5]
oolil golad oodo bbb, giluil cisudly o dee
iS5k 970 990 (6l (B e (ol 4 e Lol g oo
OL Y ojled Jaar )3 oudasdls waled Can (59
9 lSS 4y atly ACLR Sl oy (SelSog (50942 w830
o a6l VY B sl S 528 ol Sl unsl Lo
dxio J;uS (s Sl aS Jloys w09l o0 5 oanb
OSoe (s cras  Sislon gl (6 5L o))l JLSg,8
bl sl ailog Bl e (lizmas dlais gl 51 51,3 o
639 ol e s (559 40 ClS3L (sl (6 5 poenad
Coxdy Jold Gamaiz oozl loly aSh il Sl
CariS o)38 o3l ¢ iliadly, (Solol gl o Shoe 2dlS
el ()9 05329 9, es § 2S5 >

4 it S5l (gl Jgemo (6 5 el 50 00ee Lodgazme S
oSl anidge ailSlaz sl lore 43 0> 3l i G5 ¢ 4355
sl 4 azgs (9 balne (pl aS Sloj o9y ol
8559 S Jlaglysar Wl oo 2L 2luny S
stz sl o) (el b a8 BB Gy alols Conl (S
Bl s 9,8 Sl liores aS o s las |y ol
S b s S &8 o il pgiinS] 5 Lo 2l
O S o Lid 395 I ] 0als >l plail sl B
Sobel b ceaS il g oS Jlae 4y a3l o ples olaasily
@ Sl (e Ra ey AUS o Cul | (SeilSesen
I Gy (B 5 (585 )3 a5 09 esls ojlal IS5
S a5 S oo US> GlaigS 4y jeie oS o )0 0,
2y et ol ol Sas g a2 oo ial381 ) Suzes ol
Il RELI PRV FLINVS{JR)

@ STl S meiS oe Sleiin SIS (nl &) sl
395 yand ;50085 b a0 0592w 3 ACLR 5l Gy (559
Sobel g ( las—grae 5 59,8es (Solol (2l (Sl
Sonte 5l galg (S an b Jeles oy Solel . SlSage
S aneld Lbjbszg yge po IS gl L il SIS
ki 5 el Bl anles (o 0g2g pae by Bl (3508l ol
Voo oKT ytag T aiile _olaolSiiws baS oy ahid Jgu3 8
oY il o asls ol VY] sgs o s 5ol Yo o KT L
@l Toll ol 4 Lol wiiS oo eal 3 1) iyt (ol
—sras 5 63 8koe (Solal S o 0l (8559 clad
lows Lawgs oals 45135 el gl lxe Jolis b SHlac
&9 S as by 5 hos > ()l e Has o Sles Zs
Dl sl ooy cd e b

e ugs g idely jo Jlul Callasl slagSIl 4 S
aalel ol go s a1y Jass Guaeaidy Codles a5 39 oo
9 9y ORST &S > 50 A Sgnte (S U o b
>z T om ol VY o 8 ol sl (o 5l ST lew
G los,S 5138 Slalllae S e blie ,o [V o] auS slx!
Sy 9 3L plSimag) (22 b e Sl 0 A
9 gl oo Log 3 5l ey Coiylarinl s Culd o Caead,
loazsly ol Al 5 a5 5929 oy S s (sl sime glis
s7eile) 9 S35 Jolow 4 (5568 5l eanmslis aslie
pll ley goly8l ax (sly g siloj az aS conl (ol s (6l

S Caotl el >,

Bt 13,00 Az g0 allae pu ol ol Bos (ol il

Sloislis) 5 il 4 ol sainly oo g Sl
5 ¢z 3l om ole YA 5 VY F o SUilSegn Jb e
Pz 5 el o ey abals b ol bl g
9 SadeS) Wuld ol Wigm b iygd 9 oi8yel, Sl
e oo (al ((SilSagi gg) ol 42 (2505155 4 gy
Slrly ga2lsd p i g (Jos lagleial; wiS o AU
WS wald (o559 pele laedls g (ol (b plaasis
00,53k (539 4 Wl o0 Lo (Sloj 4z Leiiai 095 Jasie b
691l (S > oS a8 (gligS e 00,5 3b sl 4igS oSy
g i85 a5 50 oles Slaal lgieds Jade luly cdl g

bbb losS Ygaxe Jylass ACLR 3 oy olo # 4o

pladl A5 L rals b sy oo lis yaugd g (8 j0ly 4o
VY )0 098 oo aduie pladl (o ol o )5 soc g azg5 |18
Lo glad=lej sl el 5l sl (> 5l g oo
SlSe ol 1035 o 3055 xmebs ol 4y 28 0l Ly
095 515 3 50 o g Bl e plizman 2l g
b Lalls (580l aas oo (i a5 gily S5 5505k
oleis | s gLl b GdlSs o gl sloai Con Sas
ol Bl el yo 28 0l ) SeilSagus o >y 5l s 0lo \/\)f..\.;f
gt b h9S S erie Sl ()l 9 358 o0 (sl Ly
ogts i )b (slagy 5 pas diz o ais so (LIS (295 B
S oy e Sy g U, dmis o 5l SulSe o
ol a3 4 09l g wiley (Bb olews 5 ot 5o
oylesds Joazr [A] S S5 faie Sdedtly 55 5 s0oe
3o (SeilSage slaaidly o)l o 1) loj 2 (giie Salels )
L S o 4ods 1> 5 g oo YA 5 VY & 5 ACLR
S 635 sl el daplal e ()E pac p w5
G S (alge (ygs g (el 0 (s sras S5
513 30ome ol SlaS 5 (59 4 ClSL CedsS )3 655 0

M8 o By (53l 5 g (0909 41 bS5 3590 53 (595 maonsd (g1t (Gry N S0 g 19,515 pia (S yuol g (6 g o]l



http://rehabilitationj.uswr.ac.ir/index.php?slc_lang=fa&sid=1

Y oylosds YV 0,90 .1F+F

Pz o e VA 9 VY & 5l s (98 9 (53801, (SilSloges (g0lS s asdls ) Jgo
oo YA ol VY obo Gl Slagy Sy ST
. sis i 28 s Job (b 30bS oyidpely sy lS
e loges N N P R (sl gloj a5
Olos: (B 2 50 25l A
a.\w@l)?
. . O i (Sl yall iy cdiBly 90t s tgilj iz g oyt ialy tals ot dohn s s €
b 4 S5 Glilen <l ey 3 cad el gl ez ) ks Jjls dxiuo 5 95 Sl
, ) foddb My el g9 )b dabloee ytals )
ENCY P b go 3900 S5 0B 05 53905 Jodll S g9y 20 plal 5 38k iy,
&)k &5 9 (VGRF)
b b (b5 a0 U . . . .
e SWBT b e g il e Btee 5l M IS g oS e
NP 35"’:{");‘5‘“(5)]’.“‘“[’ Slay us“ ol K S8l sl 3529 ol K l.’g/ JL‘S)S Ao J)..S
. Lol ckibly sy e (il Jlb Ky ptanads Jnbd I35 eyunylay Al Jlgo
aee St 2 99k (o [13) 2, et < J Mas s
il 235 Juols ol (San JolS JElS (gl Jlb 5 555 Phisguasyslos
ol (5o 5 pis iz b g gty b polaT (ol el S gl 05 sibisS , )
& 5035 Syl sii 33 QW P -3 st 290 2ol gley gl o Lad— slos a5
u“tﬁ“’ d B s S -ﬁlo-!u"l-: 5'3)%(3[‘5;;‘“L{$L‘x‘5 « L))
Slaga b Sl g3l 3B fizen ly o LN Bl gy 01y ol i o gy S falS
S oxilo Bl inis. by sl dgputin CSun 9 Cadan 9,9 (5N J&s PHI
y %w &85k Gy ol pas Ll ¢ lize Shadlsl g o oy pluil )38, tals ool i

wley 3 ool Kan

Jlo plail g9, Sy

G
Lilyd p Ul ekl Spus Ygons . . . s Dol A
claug fonials o g by Dot Sl e iy cln e crds 9 o5 S Ais‘J‘u}j‘ ot g 3 domin 118
oy 3l i o iy B ol S0 ol s by lasyo a5 >
R . Lol S g0 ity S s Dgutys Sedpn (hl58l o <5 Lk  gals’ .
b Bios ot bl e gy 4o e IS a3 g s B
Sgstp, Sloges (sla yeie 2l
d.L: U;)b: f:-m,—\j%)h ‘Mljf Ll cas o a5 &y gmaabe Cand (9S00 o5ty S bl g g B oyl e bl g ekl o o)l pas
clioped ol pfan o oo 3l ] (1300 (sl o ol g iladloco RTSL, o
Cadlas g e sl o
3K 3t Jaie coresily
o

opy ool Jols Wb dlac o, Sles cons ol
Cans 2ol (CKC) " s 35,5 0,255 9 (OKC) V5L S >
S gwd (6 ogalind «Mlae Slws cod ol OKC
SeiS sl (5 ytegelins 0394y g w0disyhuy (Sieglie () yod
) S e 9 o)) po sl 0, 8oe 51 (6 5T5mme (om0 Sl

YN IREC RN

(ACLR) (oola3 ooelio Ly (55L3le 5l g 0329 £ 9290 0]

» Sl oyl &bl oS5 el (b
SS9l cud wiles ey Blis pll b b e oyl Jate
Ao )| liored (60 Sae bl )l 4y bogs po lolil 0924 b
)gliisS zol o)l )0 (5 pSoslail LB leMbl )5 ils g0 (Bb

9. Open Kinetic Chain (OKC)
10. Closed Kinetic Chain (CKC)
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6.ACL-Return to Sport after Injury (ACL-RSI)
7. International Knee Documentation Committee (IKDC)
8. Knee injury and Osteoarthritis Outcome Score (KOOS)
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11. Lower Extremity Functional Test (LEFT)
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