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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-
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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 approximately 1 per
3,500, equating to nearly 95,000 new ACL reconstruc-
tion (ACLR) cases annually in the United States alone
[1]. Alarmingly, incidence rates among high-risk popu-
lations, particularly adolescents and young adults aged
16-39 years, are even higher, reaching 85 per 100,000,
with Australia reporting the highest global incidence of
91 per 100,000 people under the age of 25 [2]. Given
that these figures are derived predominantly from surgi-
cal 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, approximately 60,000-75,000 ACLRs
are performed annually, 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 elu-
sive. 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% successfully return to competitive-level sport
[3]. Among soccer players, up to 40% do not believe
they will return to their sport following ACL injury, re-
flecting the profound psychological and physical bar-
riers to successful RTS [4]. Among those who have
successful RTS, reinjury rates remain alarmingly high,
with 23.5% experiencing reinjury and 24.5% requiring
reoperation. These sobering statistics underscore a fun-
damental 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
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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

Spring 2026. Vol 27. Num 1

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

Spring 2026. Vol 27. Num 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
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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)

o8 g Bty (53003l 51 omt (99509 42 St 3590 13 (6 1o ol (g1t (S84 Sy Jdo Sy oy Sk g 5y T

A



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

Y 03lans YV 095 1F+F s

ACLR 3l (g G509 &2 SS 3k (o)l (Gaminr ooleidy o2 )lz ¥ Josor

ojsn B ol 3 diges

b

20l (Sl
ol Pivot shift ¢e2Y cus KT1000/2000
[ yloss fawsgs o 48,5 Lo
ST :"’““u") 55 5 Tampa wbie ACLRSI< IKDC: KOOS« Lysholm« Tegner
Bl
. . «Ssigigil cuud PRE) 0839582 soglin (31305 MIMTc HHD
Mac RIS A X992 9INE 529 Ol
« e 9 &y U; RFD « S“‘"“f’};‘
S g Skl Juaie Carbgo o (530S (as i o Jole5
o,Shae LS5L Vail Sport Cord «eMal Jlg LEFT aple (glacans by (slocuws
test
S L] S8 Sl gD o o s
g el (Sl Sty slaasly ¢ STy slacy el {CULting) Ca e (S

«3ssl (ROM) (S y> il MIRI 0 €l 8 ol oS5y Al

5l oy ity sl a9 Juado Sl Camdg s
ome Gl ) i g 3y quidle ¢ puisaalazel syl

solais] (e slaal 5 ol pie o9 LlgF Shoxte
Juaie Sealizd JyuS g 8T 50
S0 plal eyl 5,Shee )l
S ol sl g S el olulis

Uiy srolasdl (SallEs (ol (Solel et

o8 (oulo bl (55l ACLR

‘575 Ite als :ROM

St B plade (6 ,x503hil gl g3l sl y2eg 3,1 KT1000/KT2000
el 31 g 309 42 S8l elidie ACLRSI

95 (g3 twaine (Mall oy azieS ACL IKDC

a5l g 15 cnmsl dolsy 4l st 5 KOOS

Lagdgs 35S (8l Lals ywliiio Tampa Scale

o aiibg o A8 Gl i S5 ol 4 oo See
bl (5 Bls ¢ JLs 8 ammans jo ¢l S asas gl b
i Jelo gt S i Ll o el
Al 4z (Sl o)) (agd Jed g ¢85 o]y b )
aS 1) sloailendl o ats wily oo by ybg, (pl i o
P 0)494) ‘..\_v)_,_i: OJJ.)L: | UiM ‘5]94.’.4 QS"’JL’ L;LD‘M
0SS Gl pwalidibge S ojlail as ailass 5 ol a5 g0l 3l
QRS WIS jgue (5559 43 St b 8 lailinl sla 2S5l B

DO

F 3 oNgd g dyely Judou plesl ( casedlys oS aus

BRI SC I -3 W Py TR E SRR Xy R CON ST
GRS L L as aibe oo S sdadlre  SolSegn Curds
ygeiianST a8l 2alS (gl jgliiS i >l plail ST
S sl g @bl Gljes SLET il
Wb ciily @l o ol 0 [V 09 so aseive ailblize
ey 3,Sha s 5 (2315 5] cblis (sancagly &
S5 g e as > (5390130 0y s (Sroglio (203 1
60,8 Caylbbg o 4y 8 iy a0 dnldl ol S >
S 2 aals (JeB B ol ol a4 bgie b YL mhas
Gl 0o VY B ol Sylaals jo Sl B ogupn g ¢ SIS

s )08  wd ¢yg03] MMT
s yagalys :HHD

gy sy (shoglie (52 o3 :PRE
393l <,u8 9031 dsotonic
SS9l (5 yegeliso dsokinetic
925 dnavgs ¢ 5 RFD

S pldl 69 Slae (yg03T LEFT

Seeliad Sl Gals T3k sl b eite (ol e o &l s
c(Jlie o aizns Jad po )l ool ] ;S Ce s ialS g 55
oS wSaise yiie (CKC) vy &5 1> 0,065 sl ol )
5 Jolas lojen 1) s Jlisg plal Sales o,Slas
J b VFlares oo il al) soaxie Sdlac slaog 5
as Gali;.ﬁb Canwl NS o3l led 4 LQQT (S oS Cudgdone
BB e gl g0 0310 aseid CKC anbsg S o el S
Gl (Juds e 4 all (asinl cul (Soe Pl
wd)S ks o JoSe (ale S Oloreds b a4z LS5 5 lime
b OlgSul 5 s anbog G j0 4 (6 Lo - (B, 4 gl
adsi o ol jee Cuwl (Sew )l o9 0, Slas oy
O (6,550 aS J jo il ails oy ez (lime (59,0
Lyl i jol) s 55 coaS Ll Cga (gliome & jad

Ao ol Sl

Ol (IS5, Sodse I b oo Sles cud plply

Sl (e S piey (il IS Sy (o559 ullg S
o> b (S e Shl (ies e g oS s el
o Sl (LS > CohS slagl)) (Jate Coadye
6,8 i aiile Sl pludl (60,8les s il g
045 39 sobalSl Cud Coles o o (LEFT) " Sl el
2ol 45 Sl ! o 4555 3l 58 o plonil _xdly Lyl

11. Lower Extremity Functional Test (LEFT)
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