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Introduction

i~ » ACL reconstruction (ACLR)

"~ ::‘.:;E: « Current standard surgical treatment to regain knee joint stability and improve knee
N see s e function
g% %o %

However, still have difficulty returning to pre-injury sports participation levels after
Isolated ACLR

Therefore, the addition of anterolateral ligament reconstruction (ALLR) to ACLR
recently emerged as a potential solution
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Studies have reported good clinical outcomes, including the pivot-shift test, graft
failure rate, and patient-reported outcomes

Na et al. Orthop. J. Sports Med 2021
Mogos et al. Phys. Sportsmed 2023

Improve anteroposterior and anterolateral rotational stability of the knee joint and
reduce the risk of failure

Lai et al. Orthop. J. Sports Med 2023

However, there is still controversy regarding functional outcomes, such as knee
muscle strength, between combined ACLR and ALLR and isolated ACLR Therefore,
to our knowledge, few studies have compared the functional outcomes of combined

ACLR and ALLR versus isolated ACLR over time
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Introduction

Purpose

= > To compare the functional outcomes of combined ACLR and ALLR with
those of isolated ACLR at four different time points (preoperatively and 3,
6, and 12 months postoperatively) up to 1 year following surgery

Hypothesis

The functional outcomes would be superior with combined ACLR and ALLR
versus isolated ACLR
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Methods: prospective comparative study

Inclusion criteria

A total of 250 patients who underwent primary
ACLR using hamstring tendon autografts (2018-

2021) 24 combined ACLR and ALLR
VS.
Exclusion criteria 26 isolated ACLR
Bilateral ACL injury

» Muscle performance, proprioception, functional

Revision. performance, and patient-reported outcomes
ACLR using allograft (PROs)

Concomitant injury (meniscus, another ligmament)
Kellgren—Lawrence grade > 1

_ » Preoperative and 3, 6, and 12 months
Incomplete medical data or loss to follow-up

postoperative
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Methods: outcome measures

» The strength of
iIsokinetic knee
extension/flexion

» Acceleration time(AT, msec)

« Time for attaing a pre-set
angular velocity (180°/s for
knee joint in our study)
during maximal muscle
contraction

* Indicating the acceleration
ability of the muscle

v Afast AT was indicated
greater muscle activation
ability

« Each test consisted of 15
repetitions of
extension/flexion (ROM,
90° to 0°) for each leg at
180°/s
Resting time of 30 s
between the tests
Flexor and extensor
strengths were regarded
as hamstring and
quadriceps muscles
strength, respectively

Lee et al. Sports Health 2021

Lee et al. Sports Health 2021
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> Joint position sense » Limb Symmetry

£ . . Index (LSI)
* The reproduction of passive
positioning (RPP) to assess joint * Involved
position sense limb/uninvolved limb
« Target angle: 45° of knee x 100%
v Positive values indicate that the * Quad-LSI|, Hams-LS],
and SLHD-LSI

angle instructed by the patient

exceeded the target angle > Single-leg hop

distance (SLHD)
 The average

distances between
the two trials were

» Dynamic postural stability

« Gradual progression platform
 Level 12 (stable) ~ 1 (unstable)

« Overall stability index (OSI) used
v" Alower stability index indicates good Ohji. J Exp Orthop 2021
postural stability
Lee et al. PLoS One 2015
» Lysholm
» Tegner
: " * In particular, a patient with a Tegner Activity Scale score =6 is
ISAKOS mUHICH presumed to participate in strenuous knee sports
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Results: demographic

Takble 1. Participants” demosraphic data by stuody sroup

Combined ACT B ard Iscolated ACT R P wvalue
AT T E
(o= 26
(m = 247
Sex (malefemale)) 13711 15510 0_Z65
29 4+=16.2 31 5135 D095
Aoge wvears
=+ ==
izl cm 174 2=8_1 177075 D298
=
Weight, 1 6o d4=10.a T1_1=11_4 D175
=
Body mass ind keim? 25 _B=x4 3 27 12 8 o112
Inmjured zide, rightleft 193 200G 1.0
Drosmmimnarnt knes might/lefi 2155 2452 D.oasl
Time from ingury to surgery., days A0 . T7=31.2 29 T=9 8 D094
Sports and activity, i, low/high TALT L= L
FPreoperative pivot shift grade (071725537, n D085 1S 0110515 D185
""""""" T T T T
Postoperative 1-year pivot shift grade 18/6/0/0 137100370 0.026 |
1

(01523 n

ACT B anterior crneciate lgament reconstraction; AT T R anterco-lateral igament reconstroction
TWalues are expressed as mean = standard dewiaticn or 11 as appropriate.

The pivot shift was graded as grade O (absent), grade 1 (glide]), grade 2 (clunlk), and grade 3 (gross).
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Results: post-hoc analysis (p <0.013)

Quadriceps strength in operated knees P = 0.020 —a—ACLR-AILLR
ACLR
- P = 0.003*
%0 15 P =0.217 P = 0.089
Z
1
0.5
o
Preoperative Postoperative 3M Postoperative 6M  Postoperative 12M
B " " " .
1.4 Hamstring strength in operated knees P < 0.001* 1.6 Hamstring strength in non-operated knees P < 0.001*
1.2 P < 0.001* 1.4 P < 0.001*
X . & P = 0.397 P = 0.168
o0 P = 0.064 P = 0.015 =0 1 — =2
- = 2
E — o o - A os
o.6
0.6
o4 o
0.2 0.2
o o
Preoperative Postoperative 3M Postoperative 60 Postoperative 12M Preoperative Postoperative 3M Postoperative 6M Postoperative 12M
C o TSK-11 score
3s P = 0.242 P = 0.020

- \\ v At 6 & 12 months, better quadriceps

o strength, hamstring strength, TSK-11
o scores, and SLHD for the combined

Preoperative Postoperative 3N Postoperative 6M Postoperative 12M
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Results: functional performance

Table S4. Comparative LLET and ST.HTY by study srounp asins repeated-smeasures ansly=is of varmiancs

Combimed Isclated
AT F oand AT B
AT T E
Wariable Timxye hAeant51T> Mleant=51T> Souwurce ¥ Pl Ty P (post-haoc
{operated side) arialsy=as]
o Pre Gl 3179 Gl T+=21. .2
1 1 _ _ Group 3. 541 0066 (007
I L.sI- | Fos=t 2D FEI_T7=20_4 F1 4=18_8 Ti
: guadriceps | = 1 341 D OD2Z2 (O 18D -
XS I = 44
| (5@ | Fostohd TB_1=14_8 T3 2205 Group 1. 303 o2 CO_03Y
| 1 = Titme
T I =l go.o=18.1 TR S=x=1a5_2
FPre T l=186_2 GO =14 8
SGroup
I =T . FPost 3D GE Sx=1a6.7 9. 2+=13 4 i 1.158 0.292 (002
(%j_hams“mg e 3.681 0.061 (007 =
Fost G 7 1+=12 8B T 6=15_7 Sroup
= Ti S.44a LIl oy
irm e
FPost 1% 883 2212 8 E7.2==15_0
I | SGrowp - = =
: _ | Post 3D B B _ F_Z8= D22 D 1O
I i.lsﬂtglﬂ‘;ef h“f'} : Time 12,117 =0.001 {0.20%
I smes e | Post 6D 101.6=30.7 83 .0=28.4 Group 0.022"
L I s Titme o144 DS DLy

1%, 1 wear; FWIL 5 months; Shil, @ months; ACT R antericr cruciate limsament reconstrouction: AT TR anterclateral
Iigarmment reconstrection; L ST, Limmb Symasmetssyy Index: ST, standarsrd dewvastion; SLEHIDD, sangle-leg hop distance
Pl povwalue of RRI-_ATIOWA o =< 005

-

P o-wvalus of post-hoc analvsis,
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Significant group-by-time interactions were identified for LSI-Quad and LSI-SLHD



Results: multiple linear regressional

Tahle 9. Multsple lmear regression analysss of predsctors of the single leg hop distance of the operated kness

Depend Unstandardized coafficients Standardized coefficients
Depead Uratandardizad coefficimts Standardized cosficisnts Ilnl Croup Indepondent variables
variable B 5E (B) p p-valus
et Group Independent vanables
vaniable
B SEB) f p-value Quadriceps strength 0221 0.096 0,470 0.32
Combined
ACL with
’ ALL
D:rmhqed Hametr 040 0230 0362 0.0 P econstruc Hamstring strength 0,053 0.284 0.041 0.849
ACL with DOSLHED | o o o o o o o o o
A e | at POD | | LSI.quad 0.694 0.276 0.423 0021 !
..... , feconstnuc ] 1 1Y I i

] 5 I L5[-guad 1311 0.311 0633 0001 1 b e

: SLHD : hon group :_________________________________________________‘l Quadrniceps strengih 0,139 0.123 0211 0,280

1 IlPUD.

i I ottt Attt Pt P B P P Bt B B Tislatad

P i . . 1 ACL . .

L S I [zolated :Hmﬂmg strength .68 0159 0338 0.001 | sl Hamstring sirength 0.372 0.279 0,244 0,194
AL ! ! HOB BFOUP mmmmmmm m mmm m mmm m m mm m o m m o m m e m e m e m
reconstruc | i | L8l.quad 1.032 0.209 0.513 0.002 |
tion group | LS]-quad 0705 0188 0511 oo | | ;

-------------------------------------------------- I LSI, Limb-wymmetry index, SLHD, single leg hop distance, ALL, antera-lateral hgament, ACLE antenar crugiate

lLigament reconstruction, POD, postoperative day.

v' At 6 months, LSI-quad was independent predictor for SLHD in the combined ACLR
and ALLR group, whereas hamstring strength and LSI-quad were independent
predictor for SLHD in the isolated ACLR group

v At 12 months, only LSI-quad was independent predictor for SLHD in the combined
ACLR and ALLR group and isolated ACLR group
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Conclusion

The addition of ALLR to primary ACLR resulted in better muscle
performance, fear of movement, and functional performance
than isolated ACLR up to 1 year postoperative

These results suggest that additional ALLR should be
considered to improve knee function, stablility, and fear of
movement in athletes or occupations requiring more dynamic
knee stability
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Thank you for your attention
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September 10 (Thuw) - 12 (Sat), 2026

Grand Hyatt, Incheon, Korea

== CONGRESS GERMANY
2025 June 8-11 1

7)) ISAKOS ' 5 MUNICH




