Supplementary Table S3: Clinical outcomes

Author Int‘?rven- IKDC KOOS (Pain) KOOS (Symp- Lysholm TAS VAS (T(?tal or SF-36 Physical SF-36 Mental Complications
tion toms) Severity) Health Health
Marlovits ety a ¢ N/A N/A N/A N/A N/A N/A N/A N/A N/A
al., 2005 [50]
Preoperative
mean: 37.0 (range
) 18.0 to 64.0), fol-
Selmi et al.,
MACI  low-up mean: N/A N/A N/A N/A N/A N/A N/A N/A
2008 [51]
77.8 (range 42.0
to 96.0), matched
t-test p <0.001;
Post-operative Post-operative  Post-operative
change 12 change 12 change 12 Effusion ob-
months: 20.9 + months: 49 + months: 0.1 £2.1, served at 6
20.9, m-ACI vs 19.0, m-ACI vs m-ACI vs ACI-P months: 5/11
ACI-P Wilcoxon- ACI-P Wilcoxon- Wilcoxon-Mann- (45.5%), trans-
Mann-Whitney Mann-Whitney Whitney Test, p= plant hypertro-
Zeif . Test, p=0.5573 Test, p=0.0449 0.4063 phy at 6 months:
al e;;;g[zo] MACI N/A N/A N/A N/A N/A 1/11 (9.1%),
7 Post-operative Post-operative  Post-operative transplant hyper-
change 24 change 24 change 12 trophy at 12
months: 19.0 + months: 1.2+ months: 0.6 £2.7, months 6/11

26.8, m-ACI vs
ACI-P Wilcoxon-
Mann-Whitney
Test, p=0.4994

22.3, m-ACIvs m-ACI vs ACI-P

ACI-P Wilcoxon- Wilcoxon-Mann-
Mann-Whitney Whitney Test, p=
Test, p=0.0487 0.1043

(54.5%), revision

arthroscopy: 3/11

(27.3%)
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Post-operative
change 12
months: 24.6 +
19.3, m-ACI vs
ACI-P Wilcoxon-
Mann-Whitney

Post-operative  Post-operative
change 12 change 12
months: 25.0 + months: 0.9 +2.5,
22.8, m-AClvs m-ACI vs ACI-P
ACI-P Wilcoxon- Wilcoxon-Mann-

Mann-Whitney Whitney Test, p=

Delamination ob-
served by MRI at
6 months 1/9
(11.1%), effusion
observed at 6

Test, p=0.5573 Test, p=0.0449 0.4063 (612‘;22?5&19 .
ACI-P N/A N/A N/A N/A N/A Y
. . . plant hypertro-
Post-operative Post-operative  Post-operative
phy at 6 months
change 24 change 24 change 12 in 7/9 (77.8%)
months: 25.2 + months: 22.7 + months: 1.7 + 2.0, fransplant hypei‘r-
23.2, m-AClI vs 25.9, m-ACIl vs m-ACI vs ACI-P trophy at 12
ACI-P Wilcoxon- ACI-P Wilcoxon- Wilcoxon-Mann- hs 6/9
Mann-Whitney Mann-Whitney Whitney Test, p= m06r;t i/
Test, p=0.4994 Test, p=0.0487 0.1043 (66.7%)
Graft hypertro-
phy: 3 months:
1/34 (2.9%), 12
months: 5/34
MACI & 24 months post- 24 months post- 24 months post- 24 months post-  (14.7%), 24
Ebert et al. Tradi- operation: 82.5, operation: 82.86, operation: 47.02, operation: 56.11, months: 11/34
2011 [38] ’ tional re- N/A traditional vs. ac-traditional vs. ac- N/A N/A N/A traditional vs. ac-traditional vs. ac-  (32.4%); 24
habilita- celerated p= celerated p= celerated p= celerated p=  months demon-
tion 0.422 0.197 0.289 0.669 strating subchon-

dral bed devoid
of any significant
repair tissue: 1/34
(2.9%)
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Graft hypertro-
phy: 3 months:
2/35 (5.7%), 12
months: 6/35
(17.1%), 24
24 months post- 24 months post- 24 months post- 24 months post- months: 8/35
MACI & . . . . (22.9%); graft loss
Acceler- operation: 86.15, operation: 8.04, operation: 49.79, operation: 55.95, between 6 and 9
N/A traditional vs. ac-traditional vs. ac- N/A N/A N/A traditional vs. ac-traditional vs. ac-
ated reha- months: 1/35
bilitation celerated p= celerated p= celerated p= celerated p= (2.9%), 24
0.422 0.197 0.289 0.669
months post-sur-
gery subchondral
bed devoid of
any significant
repair tissue: 1/35
(2.9%)
IKDC subjective
score: pre-opera-
tively: 50.5% =
16.1, latest fol-
low-up 78.4 + . )
13.4%; IKDC ob- ;);ez-iﬂzr?)h;iege' Pre-operatively:
Ochs et al., jective score: nor- e 3508, Time of No complications
2011 [43] MA mal: 8/26 (30.8%), N/A N/A Soé fSOE(;v;—up; follow-up: 4.6 + N/A N/A N/A noted
nearly normal: ' 0_061’ P 1.2, p=0.002
15/26 (57.7%), ab- ’
normal: 2/26
(7.7%), severely

abnormal: 1/26
(3/8%)
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IKDC Subjective
score: Basal level:

39.6 +15.0, 12
months: 73.6 +
18.8, 24 months:
76.5+20.7, 84
months: 77.3
+21.5

IKDC objective
score before
treatment level:
21% normal and
nearly normal
knees, 12
months: 90%, 84
months: 93%, p <
0.0005

N/A

N/A

N/A

Tegner sport Ac-
tivity level pre-
treatment: 1.7 +
1.3, 84-months:
5.7 £2.6, pre-in-

jury level: 6.9
+2.0, p < 0.0005

Basal evaluation:
61.2+16.7,12
months: 81.9 +

16.6, p < 0.0005,

84 months: 84.3 +

15.3

N/A

Failed grafts:
7/62 (11.3%), ad-

Filardo et ACI
al., 2011 [52]
Ebert et al., MACI
2012 [53]

N/A

Before surgery:
58.06 (SE: 5.57), 3

months: 76.17
(SE: 3.07), 6
months: 80.92
(SE: 2.75), 12
months: 80.07
(SE: 3.24), 24

Before surgery:
59.46 (SE: 4.38), 3
months: 83.93
(SE:2.57), 6
months: 87.5 (SE:
1.94), 12 months:
85.3 (SE: 2.15), 24
months: 85.94

N/A

Before surgery:
Before surgery: 38.51 (SE: 2.52), 3

5.48 (SE: 0.55), 3 months: 39.43

months: 3.26 (SE:
0.48), 6 months:
2.24 (SE: 0.48), 12
months: 2.21 (SE:
0.35), 24 months:
1.94 (SE: 0.28), p

N/A

(SE: 2.81), 6
months: 43.84
(SE: 1.86), 12
months: 47.21
(SE: 1.87), 24
months: 49.98

N/A hesions: 3/62
(4.8%)
Before SUTBETY: i1 oertro.

49.79 (SE: 1.79), 3
months: 53.2 (SE:
2.17), 6 months:
55.47 (SE: 1.67),
12 months: 53.66
(SE: 1.89), 24
months: 55.19

phy: 3 months:
5%, 12 months:
20%, 24 months:
20% (all medial
femoral), graft
failure on lateral
condyle: 1/20

months: 86.81
(SE: 2.04), p < (SE'Oz(';(l)%)l' p< <0.0001 (SE: 1.64), p= (SE: 01'1092’ P~ (5.0%)
0.0001 ) 0.001 '
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MACI &
2.29 (SE: 0.31 47.74 (SE: 2.02 4. E: 1.64
Tradi- 86.04 (SE: 2.34), 83.50 (SE: 4.23), .9. (SE: 0.31), o\ (5E:2.02), 5 00 (SE: 1.64), .
. L. . traditional vs. ac- traditional vs. ac- traditional vs. ac- Graft failures:
tional re- N/A traditional vs. ac- traditional vs. ac- N/A N/A ) ) )
. celerated rehabi- celerated rehabi- celerated rehabi-  3/29 (10.3%)
habilita- celerated p=0.892celerated p=0.545 o . .
Ebertetal, . litation p=0.905 litation p=0.665 litation p=0.506
2012 [39]
MACI 2.22 (SE: 0.4 48.87 (SE: 1.66 42 (SE: 1.36),
Cl& 85.49 (SE: 3.06), 86.36 (SE: 13.07), . ,(S 040), . ( ) 55 . G 6) .
Acceler- . . traditional vs. ac- traditional vs. ac- traditional vs. ac- Graft failures:
N/A traditional vs. ac- traditional vs. ac- N/A N/A . . .
ated reha- celerated b= 0.545celerated b= 0.545 celerated rehabi- celerated rehabi- celerated rehabi-  2/29 (6.9%)
bilitation p=7 p= litation p= 0.905 litation p=0.665 litation p=0.506
Baseline (n =71): Baseline (n =72): Baseline (n=72): SF-12: Baseline (n SF-12: Baseline (n
32.9+13.3, year 2 37.0 £ 13.5 (n:72), 14.9 + 14.7 (n:72), =72):-1.77+0.86, =72):0.04+1.2,
(n=72):65.7+ year2(n=72): year2(n=72): year2 (n=72):- year2 (n=72):
MACI N/A N/A N/A
18.5, MACIvs 82.5+16.2, MACI60.9 +27.8, MACI / / / 0.32+0.89, MACI 0.45+ 0.9, MACI
MEFX Improve- vs MFX Improve-vs MFX Improve- vs MFX Improve-vs MFX Improve-
ment p=0.069 ment p<0.001 mentp<0.001 ment p=0.001  ment p=0.523
Saris et al, Function: Base- Not Reported
2014 [47] Baseline (n =72): Baseline (n="71): line (n = 7'1). 126 SF-12: Baseline (n SF-12: Baseline (n P
29.3+13.4, year 235.5 +12.1, year 2 +16.7 vear 2 (n'— =69):-1.93£0.82, =69):-0.17 + 1.3,
Micro- (n=71):588+ (n=70):709= _70)'_ A,Lg7+303 N/A N/A N/A year2 (n="71):- year2(n="71):
fracture 22.3, MACIvs 242, MACIvs M A CI.VS_MP:X, 0.82+1.12, MACI 0.49+ 1.0, MACI
MEX Improve- ~MFX Improve- Improvement p < vs MEX Improve-vs MFX Improve-
ment p=0.069 ment p <0.001 P 0.001 P ment p=0.001  ment p=0.523
Svn. Pre-operative: ~ Pre-operative: Severity: Pre-op-
e 6349+250,6  66.33+349,6 erative: 4.86 +
;live de months: 81.35+ months: 77.55 + 0.69, 6 months:
Akgun et 3.09, 12 months: 5.34, 12 months: 2.00+0.58, 12
al,, 2015 [42] Cl\gg;; N/A 86.51+337,24 87.24+4.05,24 N/A N/A months: 1.29 + N/A N/A Not Reported
CD73+ ! months: 88.10 + months: 89.80 + 0.49, 24 months:
’ 2.64. Time effect: 4.34. Time effect: 0.57 £ 0.53. Time
CD90+
P=0 P=0 effect. P=0
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Pre-operative: ~ Pre-operative:
67.46+2.64,6  67.46+2.64,6
months: 66.27 + months: 61.22 +
3.74, 12 months: 6.33, 12 months:
81.75+2.71,24 81.63+3.21,24

Severity: Pre-op-
erative: 4.71 +
1.11, 6 months:
3.43+1.13,12
months: 1.57 +

C;;E?egj_ months: 82.54 + months: 83.67 + 0.53, 24-months:
chondro- 3.48. Time effect: 2.81. Time effect: 1.14 + 0.69. Time
N/A P=0 P=0 N/A N/A effect: P=0.001 N/A N/A Not Reported
cytes,
CDad+ Group effect: p= Group effect: p= Group effect: p=
CD73+’ Pre-operative: p= Pre-operative: p= Pre-operative: p=
0.021, 6 months: 0.558, 6 months: 0.839, 6 months:
p=0.002, 12 p=0.002, 12 p=0.02, 12
months: p=0.018, months: p=0.020, months: p=0.298,
24-months: p= 24 months: p= 24 months: p=
0.009 0.015 0.114
Pre-operative: 45
Bhattachar- (IQR, 24), 1 year:
jeeetal, MACI N/A N/A N/A 77 (IQR, 35), 5 N/A N/A N/A N/A Not Reported
2016 [44] years: 70 (IQR,
35)
Pre-operative: Prez-operailve. Pre-operative: Pre-operative: 2.7 Severity: Pre-op- 3 months: o hi
59.6+3.9,3 623+34,3 53.8+69,3 +0.3,3months: erative:5.7 +0.4, 407 +1.9 [Pre-op-  JPertrophic
months: 80.9 + . graft: 3 months:
months: 19 . m70;1tklls: 1 2.9 t3044, 05 3 gn:nlths: 2.8+ elratlve: ?;98161 1192] 3/30 (10.0%), 5
Ebert et al., 76.1 +2.4, 1 years: / 5+7.5,1 vears: 1 years: 3.4 +0.3, 4,1 years: ears: 48.6 + 1. 4
201749 MACT N/A 843+19,2 zearS'l years:87.0 £1.5, 0 3 4 4.7,2 zears: 2 zearsz 45+05, 22+ 0.3,y2 years: N/A 2 zearsz 510610 | Years:7/30

R
91.2+1.8, time ef-" > o> OO0 E &Y

fect: p <0.0001

82.3 £4.0, 5 years: 5 years: 5.5+ 0.5,
86.8 4.2, time ef- time effect: t <

i ffect:
time effect: p < fect: p <0.0001 0.0001

0.0001

1.7+0.2, 5 years:
1.7 £ 0.3, time ef-
fect: P <0.0001

(23.3%). Graft
failure: 2/30
(6.7%)

5years: 51.0 £ 1.4,
time effect: p <
0.0001
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Pre-operative:
63.2+3.9,4

Pre-operative:
64.0+43,4

weeks: 70.2 + 4.6, weeks: 71.7 £ 4.0,

Severity: pre-op-
erative: 5.7 = 0.6,

Pre-operative:

35.1+1.9,4 Pre-operative: 51.1

+2.4, 4 weeks: 52.7

weeks: 30.9 + 1.8, )
A;i::s 8 weeks: 779+ 8 weeks: 77.9 + 04 6W8e i\ljeselfsg 2i3 8 weeks: 39.7 + * E?' 98 ;Vrene:rit}?:é;
return to 3.6, 3 months: 2.9, 3 months: +' 6 5 3 mor{th.S' 2.1, 3months: 5'7'5 15 6 ’
full N/A 80.1+34,6 80.5+2.6,6 N/A N/A B 1'4' L 046 ’ 41.6+£2.0,6 montl:15'_57.4,+ 15
. months: 86.2+  months: 86.2 + oo months: 45.6 + I
weight- months: 1.9 + 12 months: 59.3 +
bearin 2.3, 12 months: 3.2, 12 months: 0.4 12 months: 2.1, 12 months: 14
caring 86.8+2.1, 85.8 +2.9, o 0‘; 245' 46718, o
24 months: 88.0 + 24 months: 86.1 + UE SR o4 months: 49.1 + <7 OIS ORTE
33 95 months: 1.7 + 0.4 25 1.7 Graft hypertro-
) ) ’ phy: 9/35 evalu-
ated at 2 months
Ebert et al., Pre-operative: ~Pre-operative: Severity: pre-op- Pre-operative: Pre-operative: 51.5 (4in th5e _6_::}71%1;
2017 [54] 66.9+4.2,4 73.1+4.6,4 eraﬁve?’-Slg N Olz 396:21,4 P 1491 WEEkS: 51.8 group, 5 in the 8-
weeks: 65.5 + 4.9,weeks: 68.4 + 4.3, ST weeks: 30.6+19,7 7 015 week group),
4 weeks: 4.5 + + 3.2, 8 weeks: 58.6 Graft failure: 2 at
8 weeks: 77.3 + 8 weeks: 78.8 + 8 weeks: 31.6 +
0.6, 8 weeks: 3.4 +2.1,3months: 24 months in 8-
3.6, 3 months: 3.1, 3 months: + 06,3 months: 2.2, 3 months: 588416 6
ACT and 75.5+3.6,6 775+28,6 T a0 soae | F2r226 o0 week group
months: 82.6 + months: 82.9 + DR months: 44.8 + e
8-week months: 2.4 + 12 months: 57.1 +
return to 2.5, 12 months: 3.4, 12 months: 0.4 12 months: 2.3, 12 months: 15
full N/A 88.3+2.2, 88.7 +3.1, N/A N/A 1,8 4 0424 ’ 496+1.9, 24 mont.h;- 580+
oht 24 months: 90.2 £24 months: 88.8 + 'th_‘ 1'8’+ 04 24 months: 1 9' T
welght 3.6 26 months: 1.6 £ 05 500427 '
bearing

Time effect: p < Time effect: p <
0.0001, Group ef-0.001, Group ef-
fect: p = 0.865, Infect: p =0.778, In-
teraction effect: pteraction effect: p

=(0.703

=0.680

Time effect: p <
0.0001, Group ef-
fect: p=10.702, In-
teraction effect: p

=0.835

Time effect: p
<.0001, Group ef-
fect: p=0.193, In-
teraction effect: p

=0.472

Time effect: p =
0.004, Group ef-
fect: p=0.839,
Interaction ef-
fect: p=0.844
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Pre-operative: 7.3 Pre-operative: = Pre-operative:

ACI seg- +1.9, Final Fol- 36.3+8.9, Final 47.3+7.9, Final
Ogura et al, mental low-up: 2.8 £ 1.5, Follow-up: 47.8 Follow-up: 53.8 + No complications
N/A N/A N/A N/A N/A
2019 [45] sandwich / / / / / p<0.001 (in- +8.6,p<0.001 6.6, p=.0116 (in- reported
technique cludes patellar le- (includes patel- cludes patellar le-
sions) lar lesions) sions)
. Pre-operative:
Pg:’; felrg'g"; © 56.8:142,3
oo ths: 58, 6
Pre-operative: months: 75, 6 rrr?(;)rﬂh; 55 12 Pre-operative:
y ol 46.6+18.1,5 months: 68, 12 months: 6OI o4 38.0+18.6,5 No complications
;5’2%‘E4Z]" GACI years: 63.7+152, months:77,24 """ N/A N/A years: 20.5 +10.1, N/A N/A o Srte P
time effect: p=  months: 81, 5 cars: 71 8 N 17 . time effect: p = P
0.041 years: 79.2+7.3, y e 0.045
time effect: b = time effect: not
0.025 ‘P statistically sig-
' nificant
Arthralgia: 12/40
(30%), Joint effu-
Pre-operative: 45 . sion: 7/40
Pre- tive: 52
ACcomn. (1QR:30-53), 3 (Ir&gf Za_“ég) 53 (17.5%), Joint
. months: 44 (IQR: , , ’ swelling: 5/40
bined 37-51),6 Pre-operative: 62, Pre-operative: 62, months (IQR: 15 (12.5%), De-
5 » twi’ch bone months: 52' (IOR: 3 months: 67,6 3 months: 65, 6 - 50), 6 months: . ’ ;I'{ OM:
fy oo [1498] marrow " 1y months:i7412 months: 69, 12 N/A N/A 21 (IQR: 7 - 42), N/A N/A 5 /Z?)S(QS %), As
al., - ’ 0), -
m u- months: 75,24  months: 73, 24 12 months: 18 . :
months: 58 (IQR: ) ) ) throfibrosis: 2/40
cleated months: 80 months: 81 (IQR: 6-37),24 o .
cells 45-71),24 months: 15 (IQR: (5%), Delamina-
months: 70 (IQR: 4 ' 38) ' tion of scaffold:
53 - 83) 1/40 (2.5%), Post-

operative adhe-
sions: 1/40 (2.5%)
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Pre-operative:

Pre-operative:  Pre-operative:

Pre-operative: Pre-operative: 4.6

Re-operation: 3/9
(33.3%) Reason

4612512 65.1+21.6,12 +2.7, 12 months: 29.2+13, 12 12.120.5, 12 for re-operation:
months: 69.1 + months: 30.9+1.8, months: 11.8+0.3,
3.6, 24 months: months: 88+29, 24 39+2,24 24 months: 24 months: 1 for sympto-
MACI it ) N/A N/A months: 78+29, months: 4.2 +3, ) ) N/A matic hypertro-
65.1 +29.4, last 31+2.3, last fol- 11.6+0.7, last fol-
last follow-up: last follow-up: 4.9 phy at 9 months,
follow-up: 70.4 + . . low-up: 31.5+1.2. low-up: 12.6+1.3. .
. 72.4+16.4. Time +2.3. Time effect: . 2 for pain and
19.3. Time effect: offect: b = 0.374 _0.498 Time effect: p= Time effect: p = cartilace thinnin
p=0.021 P p=5 0.008 0515 & S
at 3 years
Barié et al., v - v - T - v -
- tive: re-operative: re-operative: re-operative:
2020 [41] re-opera p - ive: 3. p p
48.8+9.6,12 57.311.9, 12 liri é’plezr?ntwrelt}‘:’ 2 303112, 12 11.9+0.6, 12
months: 82 + 14.1, months: 92+7.2, ~ 7 oS onths: 31.9+1, months: 11.9+0.4,
51+21,24
24 months: 82.1 + 24 months: months: 5.6 + 1.9 24 months: 24 months: Graft hvpertro
18.1, last follow- 87+19.1, last fol- last follc')w. u_' 5 ,6 32+1.1, last fol- 11.7#0.5, last fol- e 1 /7y(1:£ 43%)
up: 81.6+ 122, low-up: 82+17.2. : Pr o0 ow-up: 32£0.7. low-up: 13.6£1. Py >0
; . +2. Time effect: p . . 2 Re-operation:
Time effect: p = Time effect: p = Time effect: p= Time effect: p =
0.018 0.063 =0017 0.018 0.018 217 (28.6%), Rea-
ACI-P ' N/A N/A ' ' ' N/A son for re-opera-

Group effect: 3

Group effect: 3 Group effect: pre- Group effect: 3 Group effect: 3

operative: p =

tion: synovec-
tomy at 2 years

months: p = months: p = . months:p= months: p =
0.396, 12 months: 0.265, 12 months: 0'112'03 41;1(;) nlt; 5 0.081, 12 months: 0.315, 12 months: and 7 }:Cais after
p=0.426, 24 p=0.185, 24 Ir)non;chS' o p=0.340, 24 p=2999, 24
months: p = months: p = 0.255. last fopilow- months: p = months: p =
0.315, last follow- 0.137, last-follow- ’ 0.560, last follow- 0.832, last fol-
up: p=0.204 up: p=0.289 up: p = 0459 up: p=0.368 low-up: p=0.186

Mean values are used unless specified. Abbreviations: SE, standard error; n, number of participants; IQR, inter-quartile range.



