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Systematic search strateqy

Search

Search term

Results

Pubmed (MEDLINE)

1

((((anterior cruciate ligament[MeSH Terms]) OR (anterior cruciate ligament
reconstruction[MeSH Terms])) OR (anterior cruciate ligament[Title/Abstract])) OR
(ACL[Title/Abstract])) OR (ACLR[Title/Abstract])

28,221

((CCC(postoperative care[MeSH Terms]) OR (physical therapy
modalities[MeSH Terms])) OR (recovery of function[MeSH Terms])) OR (exercise
therapy[MeSH Terms])) OR (pain management[MeSH Terms])) OR (pain
measurement[MeSH Terms])) OR (patient education[MeSH Terms])) OR (weight
bearing exercise program[MeSH Terms])) OR (range of motion[MeSH Terms])) OR
(treatment outcome[MeSH Terms])) OR (cryotherapy[MeSH Terms])) OR
(continuous passive motion therapy[MeSH Terms])) OR (biofeedback[MeSH
Terms])) OR (training activitiesfMeSH Terms])) OR (proprioception[MeSH Terms]))
OR (muscle strength[MeSH Terms])) OR (muscle strength dynamometer[MeSH
Terms])) OR (patient outcome assessment[MeSH Terms])) OR (plyometric
exercise[MeSH Terms])) OR (resistance training[MeSH Terms])

1,759,895

(Ccceceececeecececeececeecececceceeccrehabilitation(Title/Abstract]) OR
(physiother*[Title/Abstract])) OR (prehab*[Title/Abstract])) OR (pre-

op*[Title/Abstract])) OR (home program[Title/Abstract])) OR
(supervised[Title/Abstract])) OR (accelerated[Title/Abstract])) OR (continuous
passive motion[Title/Abstract])) OR (electrotherapy[Title/Abstract])) OR
(stimulation[Title/Abstract])) OR (neuromuscular[Title/Abstract])) OR (dry
needling[Title/Abstract])) OR (kinesio[Title/Abstract])) OR (tape[Title/Abstract]))
OR (feedback[Title/Abstract])) OR (mobilization[Title/Abstract])) OR (kinetic
chain[Title/Abstract])) OR (laxity[Title/Abstract])) OR (stability[Title/Abstract])) OR
(effusion[Title/Abstract])) OR (balance[Title/Abstract])) OR
(stretching[Title/Abstract])) OR (strengthening[Title/Abstract])) OR
(training[Title/Abstract])) OR (exercise[Title/Abstract])) OR
(propriocept*[Title/Abstract])) OR (plyometric[Title/Abstract])) OR
(vibration[Title/Abstract])) OR (motor learning[Title/Abstract])) OR
(perturbation[Title/Abstract])) OR (measure*[Title/Abstract])) OR
(test*[Title/Abstract])) OR (performance[Title/Abstract])) OR
(function*[Title/Abstract])) OR (criteria[Title/Abstract])) OR
(asymmetr*[Title/Abstract])) OR (cross education[Title/Abstract])) OR
(compliance[Title/Abstract])) OR (predict*[Title/Abstract])) OR
(psycholog*[Title/Abstract])) OR (blood flow restriction[Title/Abstract])) OR
(prevent*[Title/Abstract])) OR (cost[Title/Abstract])) OR
(econom*[Title/Abstract])) OR (return to play[Title/Abstract])) OR (return to
sport[Title/Abstract])

13,699,716

#2 OR #3

14,492,265
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5 #1 AND #4 21,263
6 #5 AND filters iHumans, EnglishT 14,606
EMBASE (MEDLINE)

Query('postoperative care':ab,ti OR "physical therapy":ab,ti OR ‘exercise 13,150
therapy':ab,ti OR 'pain management index':ab,ti OR 'patient education':ab,ti OR
‘weight bearing exercise program':ab,ti OR ‘range of motion':ab,ti OR ‘treatment
outcome':ab,ti OR cryotherapy:ab,ti OR 'movement therapy':ab,ti OR
biofeedback:ab,ti OR proprioception:ab,ti OR 'muscle strength':ab,ti OR 'outcome
assessment':ab,ti OR plyometrics:ab,ti OR 'resistance training":ab,ti OR
rehabilitation:ab,ti OR physiotherapy:ab,ti OR 'preoperative exercise'.ab,ti OR
‘supervised exercise therapy':ab,ti OR electrotherapy:ab,ti OR 'dry needling":ab,ti
OR kinesiotherapy:ab,ti OR 'joint laxity':ab,ti OR stability:ab,ti OR effusion:ab,ti OR
balance:ab,ti OR stretching:ab,ti OR 'strengthening exercise":ab,ti OR
vibration:ab,ti OR perturbation:ab,ti OR performance:ab,ti OR test:ab,ti OR
criteria:ab,ti OR 'cross education':ab,ti OR 'blood flow restriction':ab,ti OR
cost:ab,ti OR prevention:ab,ti OR prediction:ab,ti OR 'return to play:ab,ti OR
"return to sport':ab,ti) AND (‘anterior cruciate ligament reconstruction':ab,ti OR
acl:ab,ti OR "anterior cruciate ligament':ab,ti) AND ‘human’/de AND [english]/lim
COCHRANE
ianterior cruciate ligament reconstructiont OR TACLT OR ianterior cruciate 3,487
ligamentT
CINAHL (EBSCO)
1 ianterior cruciate ligament reconstructiont 7,139
2 iphysiotherapyT OR irehabilitationT OR iexerciseT OR iinterventionT OR ipain 1,919,720
managementT OR itrainingT OR idry needlingT OR icryotherapy® OR
ibiofeedbacki OR ibalanceT itreatmentT ireturn to sportt
3 #1 AND #2 4,197
4 #3, Limited to English language, Humans 2,757
SPORTDiscus (EBSCO)
1 Tanterior cruciate ligament reconstructiont 3,717
2 iphysiotherapyT OR irehabilitationT OR iexerciseT OR TinterventionT OR ipain 65,504
managementT OR itrainingT OR idry needling® OR icryotherapyT OR
ibiofeedbacki OR ibalanceT itreatmentT ireturn to sport?
3 #1 AND #2 3,523
4 #3, Limited to English language, Humans 2,349
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Study selection and criteria

To be included, an article had to meet the following selection criteria:

Study was of rehabilitation after ACL surgery.

Study was performed in humans.

Study design was a systematic review, a meta-analysis, or a randomized controlled trial, peer reviewed in English
language.

Study that compared physical therapy interventions or against no intervention, placebo, or standard care.

Study results included outcomes of interest: strength, muscle atrophy, pain, range of motion, patient-reported

outcome measures (PROMs), swelling, laxity, functional activities, adverse events, return to activity.

The following publications were excluded:

=

= =4 =4 -4 -4 -

Animal or laboratory studies

Studies performed on cadavers.

Non-randomised trials, observational studies, case series and case reports, analyses of medical records,
narrative reviews, editorials, letters, and commentaries

Studies that did not report on any outcomes of interest.

Rehabilitation in a paediatric population

Studies in patients after ACL treated conservatively.

Studies in patients after completion of their rehabilitation

Studies reporting only biomechanical results.

Studies reporting specifics only on other concomitant injuries such as other knee ligament injuries, meniscal or

cartilage injuries surgical decisions (e.g., brace), nutritional, and psychological interventions.
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PRISMA flow diagram
g N\
Records identified through
s databases searching (n=36349)
= PubMed (n=14606)
2 EMBASE (n=13150)
c COCHRANE (n=3487) . o
3 CINAHL (n=2757) Recordstf;”:ﬁget?m“gh
\ ) SPORTDiscus (n=2349) (n=42)
Duplicates removed
(n=15487)
(e
=
c
g v
3 Records screened by title and Records excluded after title
abstract (n=20904) —> and abstract screening
(n=19044)
—
— Full text articles excluded,
E Full text articles assessed for W|(trfl1:r1(-,\7als:1))ns
.g eligibility (n=1860) ’ - study design (n=1563)
(I - out of scope (n=151)
—
S
2
5 Studies included (n=146)
=
—

Figure S1 PRISMA study selection flow chart.

Aspetar clinical practice guideline on rehabilitation after ACLR: Supplementary file

Kotsifaki R, et al. Br J Sports Med 2023; 57:500-514. doi: 10.1136/bjsports-2022-106158



BMJ Publishing Group Limited (BMJ) disclaims al liability and responsibility arising from any reliance

Aspetar clinical practice guideline on rehabilitation after ACLR

: Supplementary file

Supplemental material placed on this supplemental material which has been supplied by the author(s) Br J Sports Med
Pre-operative rehabilitation
Preop Controls Total
n M F age graft n M F age graft n M F age graft
Shaarani 2013 preop 14 14 0 27.6£¢79 BTB no preop 9 9 0 32+8.3 BTB 23 23 0 NR 23BTB
Kim 2015 preop 40 40 0 NR NR no preop 40 40 0 NR NR 80 80 0 2846 80 NR
Reddy 2020 preop 20 19 1 282 HS no preop 21 19 2 27.5 HS 41 38 3 NR 41 HS
Hartigan 2009 Perturbation 9 6 3 28+10.7 HS or strength 10 7 3 30+9.4 HS or 19 13 6 NR 19
+strength allograft allograft HS/ALLO
Hartigan 2010 Perturbation 18 12 6 27.1+10.2 HSor strength 22 17 5 29.5+10.8 HS or 40 29 11 NR 40
+ strength allograft allograft HS/ALLO
184 170 14 23BTB
41 HS
40
HS/ALLO
80 NR
Unsupervised vs supervised rehabilitation
Unsupervised Clinic Total
n M F age graft n M F age graft n M F age graft
Schenck 1997 Unsupervised 22 NR NR NR BTB Clinic 15 NR NR NR BTB 37 28 9 241 37BTB
. Home+
Beard 1998 Unsupervised 13 10 3 27 BTB supervised 3 11 2 29 BTB 26 21 5 28(20-46) 26BTB
Fischer 1998 Unsupervised 27 16 11 33(16-44) BTB/ALLO  Clinic 27 13 14 28(15-39) BTB/ALLO 54 29 25 g?’B/ALLO
Grant 2005 Unsupervised 73 47 26 29.1+9.2 BTB Clinic 72 38 34 29.5+10.2 BTB 145 85 60 145 BTB
Ugutmen 2008 Unsupervised 52 NR NR NR HS Clinic 52 NR NR NR HS 104 103 1  31.5(18-43) 104 HS
. 16 BTB - 7BTB 23BTB
Revenas 2009 Unsupervised 24 15 9  25(16-40) 8 HS Clinic 14 11 3  21(16-35) 7HS 38 26 12 23(16-40) 15 HS
Grant 2010 Unsupervised 40 27 13 30.8£10.1 BTB Clinic 48 23 25 30.3#11.1 BTB 88 50 38 88 BTB
Hohmann 2011 Unsupervised 20 14 6 27(19-35) BTB Clinic 20 16 4 28(20-34) BTB 40 30 10 40BTB
Lim 2019 Unsupervised 15 9 6 38.79£12.58 HS Clinic 15 10 5 32.25¢826 HS 30 19 11 30 HS
562 391 171 359 BTB
149 HS
54
BTB/ALLO|
Rehabilitation duration
Accelerated Rehabilitation
(19-week) Controls Total
n M age graft n M F age graft n M F age graft
Beynnon 2011 ACC 19 13 6 29.7#10.1 BTB Non-ACC 17 9 8 30.2+9.9 BTB 36 22 14 36 BTB
Gupta 2017 ACC 20 20 0 26.5x4.7 HS Non-ACC 20 8 2 28.946.3 HS 40 38 2 40 HS
106 60 16 36 BTB
40 HS
6
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Continuous passive motion (CPM)
CPM Controls Total
n M F age graft n M F age graft n M F age graft
CPM vs no CPM
Anderson 1989 CPM 19 11 8 228 HS No CPM 20 11 9 20.4 HS 39 22 17 NR 39 HS
Yates 1992 CPM 15 6 9 255+105 BTB No CPM 15 9 6 25.3+7.7 BTB 30 15 15 254+#9.1 30BTB
McCarthy 1993a CPM 10 4 6 251+105 BTB No CPM 10 4 6 24.8+8.2 BTB 20 8 12 NR 20BTB
McCarthy 1993b CPM 15 6 9 25.5+105 BTB No CPM 15 9 6 25.3+7.7 BTB 30 15 15 254+9.1 30BTB
CPM vs active motion
Engstrom 1995 CPM+Active 17 NR NR BTB Active 17 NR NR AR BTB 34 25 9 2718 34BTB
Friemert 2005 CPM 30 29 1 NR 12 BTB Active 30 28 2 NR 10BTB 60 57 3 23+3.6 22 BTB
18 HS 20 HS 38 HS
Rosen 1992 CPM 25 20 5 25#8 BTB Active 25 19 6 299 BTB 50 39 11 NR 50 BTB
Long term vs short term use of CPM
Richmond 1991 CPM-14d 9 5 4 BTB CPM-4d 10 7 3 BTB 19 12 7 NR 19 BTB
282 193 89 205 BTB
77 HS
Cryotherapy
Cryotherapy Controls Total
n M F age graft n M F age graft n M F age  graft
Cryotherapy
Cohn 1989 Ice 26 17 9 229 BTB No cold 28 15 13 251 BTB 54 32 22 NR 54 BTB
Daniel 1994 Icepad (5°C) 16 11 5 27 BTB No cold 42 30 12 26 BTB 58 41 17 NR 58 BTB
Brandsson 1996 Cold 20 NR NR NR BTB No cold 10 NR NR NR BTB 30 NR NR 26 30BTB
Konrath 1996 Polarcold 27 * * 27 BTB No cold 27 6 11 26 BTB 54 * * NR 54 BTB
Edwards 1996 Ice 26 18 8 28.7 BTB No cold 24 15 9 28 BTB 50 33 17 NR 50 BTB
Barber 1998 ice water 51 34 17 NR BTB No cold 49 40 9 NR BTB 100 74 26 34 100 BTB
Dervin 1998 ice water 40 27 13 30.6x10.2 BTB No cold 38 27 11  26.9+6.2 BTB 78 54 24 NR 78 BTB
Ohkoshi 1999 Cold (5°C) 7 NR NR NR HS No cold 7 NR NR NR HS 14 NR NR NR 14 HS
Koyonos 2014 Coldpreop) 27 NR NR NR 16 ALLO No cold (preop) 26 NR NR NR 15ALLO 53 30 23 29 31 ALLO
11 AUTO 11 AUTO 22 AUTO
Compressive cryotherapy
Schroder 1994 cold 21 15 6 24.8 BTB ice 23 8 5 24.2 BTB 44 33 11 NR 44 BTB
compression
Waterman 2012 cold 18 15 3 28.7 8ALLO ice 18 15 3 30.9 10 ALLO 36 30 6 NR 18 ALLO
compression 10 AUTO 8 AUTO 18 AUTO
Ruffilli 2015 cold 23 14 9 322 HS ice 24 15 9 314 HS 47 29 18 NR 47 HS
compression
Kijkunasathian 2017 cold 20 18 2 25.1 HS ice 20 18 2 29.6 HS 40 36 4 NR 40 HS
compression
Dambros 2012 cold 10 10 0 319 HS No cold 9 9 0 27.2 HS 19 19 0 NR 19 HS
compression
*Authors report 11 male and 6 female participants 677 411 168 468 BTB
98 NR 120 HS
49 ALLO
40 AUTO
7
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Neuromuscular Electrical Stimulation (NMES)

NMES Controls Total
n M F age graft n M F age graft n M F age graft

Neuromuscular Electrical Stimulation (NMES)

Sisk 1987 NMES 11 6 5 234475 HS/ITB NoNMES 11 7 4  23.9+9.2 HS/ITB 22 13 9 NR 22 HS/ITB
Delitto 1988 NMES 10 NR NR NR NR NoNMES 10 NR NR NR NR 20 NR NR 29(19-44) 20NR
Wigerstad-Lossing 1988 NMES 13 11 2 28(21-45) BTB NoNMES 10 5 5  26(21-33)BTB 23 16 7  28(21-45) 23BTB
Snyder-Mackler 1991  NMES 5 NR NR NR NR NoNMES 5 NR NR NR NR 10 6 4 1828 2BTB
8 HS
Snyder-Mackler 1995  NMES 31 NR NR NR NR NoNMES 34 NR NR NR NR 65 NR NR 25 65 NR
Lieber 1996 NMES 20 16 4 28482 NR NoNMES 20 16 4  27.3:85 NR 40 32 8 1544 40 NR
Paternostro-Sluga 1999  NMES 16 9 7 27.8:7.1 BTB NoNMES 17 7 10 28.6+11.3 BTB 33 16 17 NR 33BTB
Fitzgerald 2003 NMES 21 12 9 29.2¢101 5BTB NoNMES 22 14 8  31.9+10.9 5BTB 43 26 17 NR 10BTB
12 HS 9HS 21 HS
4ALLO 8ALLO 12 ALLO
Hasegawa 2011 NMES 10 8 2 23593 HS NoNMES 10 8 2  29.4+141 HS 20 16 4  26.3+11.8 20HS
Feil 2011 NMES 33 25 8 311#152 HS NoNMES 34 27 7  31.6+1.36 HS 67 52 15 313 67 HS
Ediz 2012 NMES 13 10 3 28399 HS NoNMES 13 11 2  27.6:9.6 HS 26 21 5 NR 26 HS
Taradaj 2013 NMES 40 40 0 22458 HS NoNMES 40 40 0  21.3t57 HS 80 8 0 2245 80 HS
Wright 2019 NMES 14 9 5 29(17-51)  AUTO/ NoNMES 11 10 1  32.9(16- AUTO/ 25 19 6  30.8+11.7 25AUTO/
ALLO 54) ALLO ALLO
Toth 2020 NMES 12 5 7 2582 10 BTB Sham 9 4 5 2443 7BTB 21 9 12 AR 17 BTB
2ALLO 1ALLO 3ALLO
1HS 1HS
Functional NMES
Ross 2000 NMES+CKC 10 6 4 27.1+49  BTB CcKC 10 7 3 284#59 BTB 20 13 7 AR 20 BTB
Labanca 2018 NMES+sit-to- 16 16 0 23.2+46  BTB Usualcare 17 17 0 22432 BTB 33 33 0 NR 33BTB
stand
Moran 2019 NMES+walkin10 10 0 204#1.1  BTB/HS  NMES 13 13 0  21.6#42 BTB/HS 26 26 0 NR 26 BTB/HS
g
574 378 111 138 BTB
85 NR 245 HS
15ALLO
125 NR
26 BTB/HS
25 AUTO/
ALLO

Electromyographic biofeedback (EMG-BFB)

EMG-BFB Controls Total
n M F age graft n M F age graft n M F age graft
Draper 1990 EMG-BFB 11  NR NR NR BTB NoEMG-BFB 11 NR NR NR BTB 22 15 7 23(16-36) 22BTB
Christanell 2012 EMG-BFB 8 NR NR 32.9+9.3 BTB No EMG-BFB 8 NR NR  27.1#6.2 BTB 16 12 4 30(20-49) 16BTB
[38 27 1 38BTB |

Blood flow restriction (BFR)

BFR Controls Total
n M F age graft n M F age graft n M F age graft
Ohta 2003 BFR 22 13 9 28+9.7 HS no BFR 22 12 10 30%9.7 HS 44 25 19 44 HS
Iversen 2016 BFR 12 7 5 24974 HS no BFR 12 7 5 29.8+9.3 HS 24 14 10 24 HS
Hughes 2019a BFR 12 7 5 2947 HS no BFR 12 10 2 29+7 HS 24 17 7 24 HS
Hughes 2019b BFR 12 7 5 2947 HS no BFR 12 10 2 29+7 HS 24 17 7 24 HS
Curran 2020 BFR 18 10 8 15.7#13 13BTB no BFR 16 5 11 17.4#35 12 BTB 34 15 19 25BTB
3HS 3HS 6 HS
2QT 1QT 3QT
Grapar Zargi 2016 BFR 10 8 2 33%7 HS sham 10 8 2 34+10 HS 20 16 4 20 HS
Zargi 2018 BFR 10 8 2 3446 HS sham 10 8 2 3515 HS 20 16 4 20 HS
190 120 70 28 25BTB
162 HS
3QT
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Kinesiology taping

KT Controls Total
n M F age graft n M F  age graft n M F age graft
Boguszewski 2013 KT NR NR NR NR NR No KT NR NR NR NR NR 26 10 16 20-41 NR
Balki 2016 KT 15 15 0 28645 HS/ALLO Sham KT 15 15 0 27.66£7.45 HS/ALLO 30 30 0 28.1(18-39)30HS/ALLO
Oliveira 2016 KT 15 NR O NR HS No KT/Sham 30 0 NR HS 47 47 0 28.6%+3.8 47HS
Balki 2019 KT 13 13 0 27.7#41 HS/ALLO Sham KT 13 13 0 271475 HS/ ALLO 26 26 0 27.4+#59 26 HS/ALLO
Chan 2017 KT 30 22 8 274825 HS No KT 30 24 6 26.3t7.04 HS 60 46 14 60 HS
Gholami 2020 KT 10 9 1 32#£5.98 HS/BTB Sham KT 10 9 1 32.746.82 HS/BTB 20 18 2 20 HS/BTB
183 151 32 107 HS
20 HS/BTB
30 HS/ALLO
26 NR
Dry needling
Dry Needling Controls Total
n M F age graft n M F age graft n M F age graft
Velézquez-Saornil 2017 DN 22 16 6 31.4+83 11BTB No DN 22 12 10 34.448.6 10BTB 44 28 16 21BTB
11HS 12HS 23 HS
4 28 16 21 BTB
23 HS
Whole body and local vibration
Intervention group Control group Total
n M F age graft n M F age graft n M F age graft
whole-body vibration
Salvarani 2003 WBV 10 NR NR 29.7£7.8 BTB Usualcare 10 NR NR 26.8+5.2 BTB 20 17 3 20BTB
Moezy 2008 WBV 10 10 0 245+34 BTB Usualcare 10 10 0 22.7+3.8 BTB 20 20 0 20BTB
Fu 2013 WBV 24 18 6 233%5.2 HS Usualcare 24 14 10 25.2t7.3 HS 48 32 16 48 HS
Berschin 2014 WBV 20 14 6 27+4.2 BTB No WBV 20 15 5 28+6.8 BTB 40 29 11 40BTB
Pistone 2016 WBV 17 NR NR 2747 HS Usualcare 17 NR NR 29+7 HS 34 NR NR 34 HS
Costantino 2018 WBV 19 0 19 255+#£2 BTB Usualcare 19 0 19 254+24 BTB 38 0 38 38BTB
da Costa 2019 WBV 22 22 0 28455 HS Usualcare 22 22 0 26.8#6.8 HS 44 44 0 44 HS
local vibration
Brunetti 2006 Local 15 15 0 NR HS sham 15 15 0 NR HS 30 30 0 25#3 30 HS
vibration treatment
Park 2019 Local 11 NR NR 26.8+12.1 NR No local 13 NR NR 31.3x16.5 NR 24 NR NR NR
vibration vibration
Coulondre 2022 Local 11 6 5 30£10 1BTB No local 12 7 5 29%9 3BTB 23 13 10 4BTB
vibration 10HS vibration 9HS 19 HS
321 185 78 122 BTB
58 NR 175HS
24 NR
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EXERCISED-BASED REHABILITATION

Early phase rehabilitation

Early Controls Total
n M F age graft n M F age graft n M F age graft
Early mobilisation
Haggmark 1979 Brace 8 7 1 289i57 BTB Cast 8 7 1 278t25 BTB 16 14 2 283+45 16BTB
Henriksson 2002 Brace 22 18 4 2445 BTB Cast 23 16 7 2446 BTB 45 34 11 NR 45BTB
Hiemstra 2009 No Imob 44 27 17 29.4+5.8 HS Imob 44 26 18 27.8458 HS 88 53 35 NR 88 HS
Ito 2007 3 days 15 10 5 29.2¢10 HS 2w immobilization15 6 9  27.3t10.9 HS 30 16 14 NR 30 HS
immobilization
Noyes 1987 Early CPM 9 5 4 237498 ALLO/B Delayed CPM 9 7 2 22643 ALLO/BT 18 12 6 23.1+7.6 ALLO/BTB
B B
Isberg 2006 Early EXT 11 5 6 25(16-41) BTB Late EXT 11 9 2  21(17-38) BTB 2 14 8 NR 22 BTB
Vadala 2007 Early Mob 18 13 5 29(16-42) HS Late Mob 23 17 6 30(17-44) HS 45 33 12 NR 45 HS
Christensen 2013 Early Mob 19 10 9 30.1+10.5 HS Late Mob 17 15 2 33.1£109 HS 36 25 11 31.5+10.6 36 HS
+imm WB +late WB
Immediate weight bearing
Tyler 1998 Early WB 25 NR NR NR BTB Late WB 20 NR NR NR BTB 45 21 24 30:1 45BTB
Early open-kinetic chain exercises
Heijne 2007 Early OKC-BTB 19 11 8 318 BTB Late OKC-BTB 15 11 4 2745 BTB 34 22 12 NR 34BTB
EarlyOKC-HS 17 7 10 3048 HS Late OKC-HS 17 7 10 3149 HS 34 14 20 NR 34 HS
Fukuda 2013 Early OKC 23 16 7 26.5#85 HS Late OKC 2 13 9 23.9+55 HS 45 29 16 NR 45 HS
Early (quadriceps and hamstring) strengthening
Shaw 2005 EarlyISOM 55 41 14 28.8+9.3 31BTB Usual care 48 34 14 28.4#81 32BTB 103 75 28 28.6t+8.8 63BTB
24 HS 16 HS 40 HS
Kinikli 2014 Early LegPress 16 NR NR 33.87+8.19 HS Usual care 17 NR NR 3264821 HS 33 31 2 332481 33HS
Sekir 2010 EarlyHISOK 26 26 0 24.8+7.2 BTB Late H ISOK 22 22 0 25153 BTB 48 48 0 NR 48 BTB
Early eccentric training
Gerber 2007a Early ECC 16 9 7 29.4+94 6 BTB Usual care 6 9 7 3149.8 6 BTB 32 18 14 NR 12 BTB
10 HS 10 HS 20 HS
Gerber 2007b Early ECC 20 12 8 29.3t86 10BTB Usual care 20 12 8  29.3t9.7 10BTB 40 24 16 NR 20BTB
10 HS 10 HS 20 HS
Gerber 2009 Same as Gerber
2007b
682 465 217 293 BTB
371HS
18
ALLO/BTB
Strength training
Resistance Controls Total
n M F age graft n M F age graft n M F age graft
Open vs closed kinetic chain exercises
Bynum 1995 OKC 47 45 2 26 BTB CKC 50 a3 7 27 BTB 97 8 9 97BTB
Morrissey 2000 OoKC 18 17 1 289 BTB CKC 18 12 6 318 BTB 36 29 7 36BTB
Mikkelsen 2000 OKC+CKC 22 17 5 NR BTB CKC 22 17 5 NR BTB 44 34 10 18-40 44BTB
Hooper 2001 OKC 19 16 3 NR BTB CKC 18 13 5 NR BTB 37 29 8 NR 37BTB
Morrissey 2002 OKC 22 19 3 288 BTB CKC 21 15 6 1948 BTB 43 34 9 43BTB
Perry 2005 OKC 24 17 7 337 BTB/HS CKC 25 20 5 3348 BTB/HS 49 37 12 49 BTB/HS
Kang 2012 OKC 18 12 6  29.9+23 NR cKC 18 12 6 294 NR 36 24 12 36 NR
Chrzan 2013 oKe 20 NR NR 27.3:85 ;g;’; CKC 20 NR NR 262¢42  20HS 40 14 26 265 ggs?s
Ucar 2014 OKC 28 23 5  281+119 HS CKC 30 24 6  27.4+105 HS 58 47 11 58 HS
Eccentric training
Friedmann-bette 2018  ECC 21 NR NR 24:4 QT/HS CON/ECC 16 NR NR 2615 QT/HS 37 NR NR 37 QT/HS
overload
Milandri 2021 ECC 12 12 0 258t64 HS CON 10 10 0 25246 HS 2 22 0 22 HS
Kasmi 2021 ECC 10 0 10 20331 BTB Usual care 10 0 10 20.3#33 BTB 20 0 20 203 20BTB
Isokinetic training
Tsaklis 2002 ECC 15 15 0 NR BTB CON 15 15 0 NR BTB 30 30 0 25 30BTB
Vidmar 2020 ISOK 15 15 0  26.9+58 HS Control 15 15 0  243%46 HS 30 3 0 30 HS
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Low intensity vs high intensity resistance training

Bieler 2014 Low 26 16 10 29.2+1.1 14BTB High 24 5 9 29.2¢£1.5 13BTB 50 31 19 1845 27BTB
intensity 12HS intensity 11HS 23 HS
resistance resistance
training training

629 449 143 336 BTB
37NR 171 HS

49 BTB/HS

37 QT/HS
36 NR

Motor control training

Intervention group Control group Total
n M F age graft n M F age graft n M F age graft

Motor control training

Cappellino 2012 Neurocogni- 7 7 0 276 BTB No neuro-cognitive 7 7 0 284 BTB 14 14 0 14 BTB
tive exercises exercises

Cho 2013 Unstable surface 14 14 0 28.8:7.2 NR Stable surface 14 14 0 29.9+5.5 NR 28 28 0 28 NR
exercise exercises

Kaya 2019 Neuromuscular 20 NR NR 29.4£9.7  ALLO No neuromuscular 20 NR  NR  31.6+8.5 ALLO 40 36 4 40 ALLO
exercises exercises

Shen 2021 15° treadmill 10 6 4 329+115 3BTB No backward 10 7 3 35.5+10.1 2BTB 20 13 7 5BTB
angle backward 5HS walking THS 12 HS
walking 2ALLO 1ALLO 3ALLO

Hajouj 2021 Proprioception 15 15 0 23.1#3.0 HS No proprioception 15 15 0 24.3+3.7 HS 30 30 O 30 HS
training training

Bartels 2016 SpeedCourt 28 22 6 31475 HS Regular stabilization22 14 8 34.4£12.5 HS 50 36 14 50 HS
system training

Baltaci 2013 Nintendo WiiFit 15 15 0 28.616.8 HS Usual care 15 15 0 29.3¢5.7 HS 30 30 O 30 HS

Motor control training vs strength training

Liu-ambrose 2003 Balance, agility, 5 1 4 25%37 HS Strength training 5 3 2 24.7+2.7 HS 10 4 6 10 HS
perturbation
training
Cooper 2005 Balance training 14 12 2 31.3+7.8 1BTB Strength training 15 8 7 24.7+¢5.1 2BTB 29 20 9 3BTB
13HS 13HS 26 HS
251 211 40 22 BTB
158 HS
43 ALLO
28 NR

Plyometric and agility training

Intervention group Control group Total
n M F age graft n M F age graft n M F age graft
Plyometric and agility training
Risberg 2007 Balance, 39 26 13 27 BTB Usual care 3% 21 14 285 BTB 74 47 27 74 BTB
plyometrics,
agility training
Risberg 2009 Balance, 39 26 13 NR BTB Usual care 35 21 14 NR BTB 74 41 27 74 BTB
plyometrics,
agility training
Souissi 2011 Plyometricand 8 8 0 21.7+43 NR Usual care 8 8 0 215+41 NR 16 16 0 16 NR
agility training
Kasmi 2021 Plyometric 10 0 10 20334 BTB Usual care 10 0 10 20.3x3.1 BTB 20 0 20 20BTB
training

Low intensity vs high intensity plyometric training
Chmielewski 2016 lowintensity 12 7 5  20.7¢49  AUTO/ Highintensity =~ 12 8 4  19.3t3.8 AUTO/ 24 15 9 1530 24 AUTO/ALLO

plyometric ALLO plyometric ALLO
training training
134 78 56 94 BTB
16 NR
24
AUTO/ALLO
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Cross education

BFR Controls Total
n M F age graft n M F age graft n M F age graft
Papandreou 2007 3d/week 14 14 0 23.6x2.6 HS No cross- 14 14 0 23.1x2.7 HS 42 42 0 42 HS
5d/week 14 14 0 25124 HS training
Papandreou 2009 Same
population
Papandreou 2013 Same
population
Zult 2018 Cross-training 22 16 6 289 18 HS No cross- 21 8 13 28+10 19 HS 43 24 19 37HS
3BTB training 2BTB 5BTB
1ALLO 1ALLO
Zult 2019 Same
population
Harput 2019 CON 16 NR NR 29.7+6.9 HS No cross- 16 NR NR 28.1+6.1 HS 48 NR NR NR 48HS
ECC 16 NR NR 30.4%7.5 HS training
Minshull 2021 Cross-training 22 15 7 33.3x10 10 HS No cross- 22 10 12 30.4+94 10 HS 44 25 19 NR 20HS
12 BTB training 11BTB 23BTB
1QT 1QT
77 91 38 28 BTB
48 NR 147 HS
1ALLO
1QT
Core stability training
Core training Controls Total
n M F age graft n M F age graft n M F age graft
Panchal 2017 Coretraining 30 27 3 29455 HS Usualcare 30 27 3 29+5.5 HS 60 54 6 NR 60HS
Li 2019 Coretraining 37 37 0 26.5#3.1 HS Usual care 37 37 0 27.6£2.4 HS 74 74 0 NR 74HS
[134 128 6 134HS |
Aquatic therapy
Aquatic
therapy Controls Total
n M F age graft n M F age graft n M F age graft
Tovin 1994 Hydro 10 6 4 NR BTB Usualcare 10 8 2 NR BTB 20 14 6 29 20BTB
Zamarioli 2008 Hydro 5 NR NR NR BTB Usualcare 5 NR NR NR BTB 10 10 0 NR  10BTB
Hydro 32 26 6 28.2+74 HS Usual care 35 21 14 29.9+7.3 HS 67 47 20 29 67HS
Peultier-Celli 2017 +usual care
07 71 26 30BTB
67 HS
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Summary of critical and important outcomes
ROM Swelling Laxity PROM Pain Balance Proprioception | Functional Atrophy Strength RTS
Pre-operative rehab IMPORTANT CRITICAL IMPORTANT CRITICAL CRITICAL CRITICAL
Unsupervised rehab CRITICAL CRITICAL CRITICAL CRITICAL IMPORTANT IMPORTANT CRITICAL CRITICAL
Accelerated rehab CRITICAL CRITICAL IMPORTANT CRITICAL CRITICAL
CPM CRITICAL CRITICAL CRITICAL CRITICAL CRITICAL IMPORTANT IMPORTANT | IMPORTANT
Cryotherapy CRITICAL CRITICAL CRITICAL
Compressive cryotherapy CRITICAL CRITICAL CRITICAL CRITICAL IMPORTANT | IMPORTANT | IMPORTANT
NMES IMPORTANT | IMPORTANT CRITICAL CRITICAL CRITICAL IMPORTANT CRITICAL CRITICAL
Functional NMES CRITICAL CRITICAL | IMPORTANT IMPORTANT CRITICAL CRITICAL
EMG-Biofeedback IMPORTANT | IMPORTANT CRITICAL CRITICAL CRITICAL
BFR IMPORTANT CRITICAL CRITICAL CRITICAL CRITICAL | IMPORTANT CRITICAL CRITICAL
Kinesio-tape CRITICAL CRITICAL CRITICAL CRITICAL | IMPORTANT IMPORTANT | IMPORTANT | IMPORTANT
Dry needling IMPORTANT CRITICAL CRITICAL | IMPORTANT
Whole body vibration IMPORTANT CRITICAL CRITICAL CRITICAL CRITICAL IMPORTANT CRITICAL
Local vibration IMPORTANT CRITICAL CRITICAL CRITICAL IMPORTANT CRITICAL
Early mobilization CRITICAL CRITICAL CRITICAL CRITICAL CRITICAL IMPORTANT IMPORTANT | IMPORTANT | IMPORTANT
Immediate WB CRITICAL CRITICAL CRITICAL CRITICAL
Early start OKC CRITICAL CRITICAL CRITICAL CRITICAL | IMPORTANT IMPORTANT CRITICAL
Early isometric CRITICAL CRITICAL CRITICAL CRITICAL IMPORTANT CRITICAL
Early leg press CRITICAL IMPORTANT CRITICAL
Early HSs isokinetic CRITICAL CRITICAL
Early ECC CRITICAL CRITICAL CRITICAL CRITICAL IMPORTANT CRITICAL CRITICAL
OKC vs CKC IMPORTANT CRITICAL CRITICAL CRITICAL IMPORTANT CRITICAL CRITICAL CRITICAL
Eccentric training CRITICAL IMPORTANT IMPORTANT CRITICAL
Isokinetic vs isotonic CRITICAL IMPORTANT CRITICAL CRITICAL
Low vs high intensity CRITICAL CRITICAL IMPORTANT CRITICAL
Z?;or ST U3 UEE IMPORTANT | IMPORTANT |  CRITICAL CRITCAL | crmicat | criTIcAL CRITICAL IMPORTANT |  CRITICAL CRITICAL
Motor control vs strength | IMPORTANT CRITICAL IMPORTANT CRITICAL
tprlgic:]rirr']zt”c, gal] CRITICAL CRITICAL CRITICAL | IMPORTANT IMPORTANT CRITICAL CRITICAL
Cross education CRITICAL IMPORTANT IMPORTANT IMPORTANT CRITICAL
Core stability training IMPORTANT CRITICAL CRITICAL IMPORTANT
Aquatic therapy CRITICAL CRITICAL CRITICAL CRITICAL CRITICAL | IMPORTANT IMPORTANT IMPORTANT CRITICAL CRITICAL
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Risk of Bias assessment

Outcome / Author D1 D2 D3 D4 D5  Overall

Pre-operative e

rehabilitation Shaarani 2013 E H . @ owrisk
Kim 2015 ! . ! ! Someconcerns
Atrophy . High risk

Shaarani 2013 ! !

Functional activities D1 Randomisation process

Shaarani 2013 ! ! ! D2 Deviations from the intended interventions
Kim 2015 ! ‘ D3 Missing outcome data

Patient reported outcomes D4 Measurement of the outcome

Shaarani 2013 ! !

Reddy 2020 ! ‘

Return to sport

D5 Selection of the reported result

Shaarani 2013 ! !
Laxity

Reddy 2020 ! @]

Outcome / Author D1 D2 D3 D4 D5  Overall
Perturbation in pre- Strength
habilitation Hartigan 2010 ! ' 1 .

Patient reported outcomes
Hartigan 2010 !
Functional activities

Hartigan 2009 !

Hartigan 2010 !

=]
N
o
*
g

D5

H

Outcome / Author D1

Unsupervised exercise StuEngih
execution Grant 2005

Revenas 2009

@

:
Grant 2010 s
@

;

Hohmann 2011

Lim 2019

Beard 1998 !
Range of motion

Schenck 1997 !
Fischer 1998 !
Grant 2005 .
Ugutmen 2008 !
Revenas 2009 !

Grant 2010 .

Patient reported outcomes

Schenck 1997 !
Beard 1998 !
Fischer 1998 !
Grant 2005 .
Ugutmen 2008 !
Revenas 2009 !

Grant 2010 .
®

Hohmann 2011

P00090000® 000900 000OO0O
00000000 000000 HCO0LOO0
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