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coefficient time (s) deviation similarity
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B 50°10° 275 [ 368 418 13.75% 86.25%
4 10107 313 | 395 7.68 18.82% 81.18%
5 25107 270 473 675 10.12% 89.88%
6 50107 259 402 636 7.97% 92.03%
7 10°10° 420 492 558 22.93% ‘ 77.07%
8 25'10° 347 | 445 579 7.57% 9243%
9 50°10° | 384 | 450 588 1571% 84.29%

The bold values were obtained from DSA image data.





OPS/images/fbioe-12-1481336/fbioe-12-1481336-g008.gif
A (B)





OPS/images/fbioe-12-1481336/fbioe-12-1481336-g007.gif





OPS/images/fbioe-12-1481336/fbioe-12-1481336-g006.gif





OPS/images/fbioe-12-1481336/fbioe-12-1481336-g005.gif





OPS/images/fbioe-12-1481336/fbioe-12-1481336-g004.gif





OPS/images/fbioe-12-1481336/fbioe-12-1481336-g003.gif





OPS/images/fbioe-12-1481336/fbioe-12-1481336-g002.gif
setup
e PMmodel





OPS/images/fbioe-13-1514568/fbioe-13-1514568-g001.gif
Elevation Control

Mechgnism






OPS/images/fbioe-13-1514568/crossmark.jpg
©

|





OPS/images/fbioe-13-1517471/inline_5.gif





OPS/images/fbioe-13-1517471/inline_4.gif





OPS/images/fbioe-13-1517471/inline_3.gif





OPS/images/fbioe-13-1517471/inline_2.gif





OPS/images/fbioe-13-1517471/inline_18.gif





OPS/images/fbioe-13-1517471/inline_17.gif
l<n<«< N, l<«<m<«N





OPS/images/fbioe-13-1517471/inline_16.gif





OPS/images/fbioe-13-1517471/inline_1.gif





OPS/images/fbioe-12-1420047/math_qu3.gif





OPS/images/fbioe-12-1420047/math_qu4.gif
E=6,5/0-p.app .37





OPS/images/fbioe-12-1441005/crossmark.jpg
©

|





OPS/images/fbioe-12-1441005/fbioe-12-1441005-g001.gif





OPS/images/fbioe-12-1420047/fbioe-12-1420047-t004.jpg
Paramete

2

SED

HS

ealing phase

Adjusted R?

Fracture gap size

Stroke of plate

0ss

Percent of fracture gap in the ‘perfect healing window’

0594 <0.001, 0.654, 0443 <0.001, ~6.601, ~0.641
0751 <0001, 0.048, 0361 <0001, ~0.734, ~0.793
0817 <0.001, 0.004, 0307 <0.001, ~0.069, ~0.854
0.680 <0.001, ~0.020, ~0.460 <0001, 0213, 0.692
0848 <0.001, ~0.043, ~0.330 <0.001, 0.795, 0.863
0925 <0001, ~0.011, ~0.157 <0001, 0.457, 0.950
0.893 | <0.001, 0.007, 0449 <0.001, ~0.088, ~0.834
0952 <0.001, 0.000, 0329 <0001, ~0.009, ~0.919
0.986 | <0.001, 0.000, 0.180 <0.001, ~0.004, ~0.977
0942 <0001, ~0.017, ~0.316 | <0001, 0344, 0919
099 <0.001, ~0.001, ~0.087 <0.001, 0.097, 0.994
1.000 0450 <0001, 0.031, 1.000
0206 0054 <0001, ~0.578, ~0.425
0933 <0001, 0.036, 0.226 <0001, ~1.055, ~0.940
0368 <0.001, 0.037, 0397 <0001, 0.314, 0.481
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Paramete ealing phase Adjusted R Fracture

le Stroke of plate

2 1 0.896 <0001, ~0.011, ~0217 <0.001, ~4.871, 0.922
2 [ 0933 <0.001, ~0.001, ~0.137 <0.001, -0.538, ~0.957
3 0929 <0.001, ~0.000, ~0.152 <0.001, ~0.061, ~0.952
SED 1 [ 0908 [ <0001, 0.000, ~0.231 [ <0001, 0.113, 0925
2 0905 <0.001, ~0.002, ~0.249 <0001, 0.569, 0.919
3 0908 <0001, ~0.001, ~0.238 <0001, 0.344, 0.924
HS 1 0.897 <0.001, 0.000, 0.585 <0.001, ~0.046, ~0.746
2 0.889 <0.001, 0.000, 0.563 <0001, ~0.005, ~0.757
3 0824 <0.001, 0.000, 0.644 <0.001, -0.002, ~0.641
0ss 1 0990 <0001, 0.001, 0.157 <0001, 0.399, 0.982
2 0994 <0.001, 0.000, 0.126 <0.001, 0.122, 0.989
3 0992 <0001, 0.000, 0.143 <0001, 0.040, 0.986
Percent of fracture gap in the ‘perfect healing window” 3 0.120 0.165 <0.001, ~0.664, -0.346
2 0938 0.677 <0001, ~1.393, ~0.969
3 0344 0.026, 0.001, 0.153 <0001, 0.282, 0575
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Healing phase Fracture gap size [mm]

15 2.0
Initial connective tissue to fibro cartilage 010 015 015 020 025 0.10-0.25
Fibro cartilage to soft callus 010 010 010 010 015 0.10-0.15

Soft callus to hard callus 035 040 045 045 045 0.35-0.45
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Healing phase Fracture angle [degrees]

25° | 30" | 35° | 407

Initial connective tissue to fibro cartilage | 0.15 = 0.5 | 020 020 | 020 | 025 | 025 025 | 020 025 025 025 | 015-025

Fibro cartilage to soft callus 010 010 | 010 005 | 010 010 010 010 | 005 010 010 010  005-0.10

Soft callus to hard callus

040 040 | 040 030 | 035 035 040 040 | 045 045 045 045 | 030-045
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5 cm step 15 cm step 25 cm step 35 cm step B (2
(height)  (leading
N ] N D N D N D foot)
Veorwi | 977+189 1090214 | 1203184 | 1351£340 | 1485+282 1413373 | 1670£273 1732513 | <0001 0206
(mm/s)
Veor.ap 5502+ | 5009 £893 | 6023 % 55.15 % 66.04 & 6322+ 7763+ | 7599146 | <0001 0057
(mm/s) 1164 13.03 1204 1230 1054 1198
Veop (mmfs) | 5755+ 53294886 6379 % 5958 + 7074 % 6739+ | 8223+117 | 8L07% <0001 0091
142 1295 1254 1243 1036 1514
95% 454670 £ 367398+ | 536630 | 445146 % | 704309+ | 561920% 803993+  7,14878 £ <0001 0013
confidence 2,531.80 1895.43 179434 2,165.48 342052 193027 3,737.14 21949
circle
area (mm?)
Reor. 1811+ 660 1885490 | 2164 %652 2380+ 611 2705922 2340+578 2853596 2821%7.56  <0.001 0802
i (mm)
Reop.ap (mm) | 116.06 + 109.13 + 11833 + 11084 + 12327 + 12186 + 13252+ 13713 ¢ <0001 0362
1830 1838 2193 2152 1746 19.84 1964 178
Sinax (mm) 4350 & 4743+ 4135+ 36.96 + 4301 | 4326147 | 4793 % 46,68 + 0682 0890
1602 2036 18.93 1033 1039 1561 1495
Smin (mm) | 9.90E-03+ | LO9E-02% | LI2E02% | LIZE-02+ = 102E-02% | 129E-02%  LI9E-02+ = 136E-02 = 0010 0116
474E-03 527E-03 6.08E-03 392E-03 7.74E-03 435E-03 545E-03 8.23E-03

lon-Dominant. D: dominant.
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Kinematic parameters

COP-ML adjustment velocity

COP-AP adjustment velocity

COP adjustment velocity

Abbreviation

Veorm

Veor.ar

Veor

95% confidence circle area

Formula

Nt
COP - MLad justment velocity (mis) = /T Y. |[ML[n+1] - MLn]]|

=

N
COP - APad justment velocity (m/s) = 1/T Y |[AP[n+1] - AP[n])|

=

Nt
COP ad justment velocity (m/s) = T Y. [([AP[n+1]] = AP[n])® + (ML[n+1] - ML[n])*]"*
=

X
Mean Distance = 1INy, [AP(n]* + ML[n]*]"*

-
RMS Distance = [uNg [AP[N]* + MLINP]]"?
=

95%con fidence circle area = n(MDIST + 1.645[RDIST? - MDIST?]'"?)?

ML range Reop-m MLrange = max,<p<m=<N|ML[n] = ML[m]|

AP range Reor-ap APrange = max, <y < n|AP(n] - AP[m]|
Maximum swing S Maximum swing = max, <p<n-1 [(AP[n+1] = AP[n])* + ([ML[n+ 1]] - ML[n])*]'*
Minimum swing Senin VMim'mum swing = miny < u<n-1 [(AP[n+1] = AP[n])> + (ML[n+ 1] - ML[n])*]'
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Drilling Maximum von mises stress  Average von mises stress Maximum von mises Average von mises
depth (mm) at the edge of the hole in  at the edge of the holein  stress in the pores of stress in the pores of
the stress area (MPa) the stress area (MPa) the stress area (MPa) the stress area (MPa)
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Average von mises stress Maximum von mises

Average von mises

Drilling Maximum von mises stress
spacing at the edge of the hole in  atthe edge of the holein stress in the pores of stress in the pores of
(mm) the stress area (MPa) the stress area (MPa) the stress area (MPa) the stress area (MPa)
10 39143 21823 39143 12240
20 3.7081 18744 3.7081 0.9899
30 47674 1.9681 47674 09178
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Drilling

Maximum von mises

diameter stress at the edge of the
(mm) hole in the stress
area (MPa)
10 38189
20 46067
30 39643

Maximum von mises
stress in the pores of
the stress area (MPa)

Average von mises
stress at the edge of the
hole in the stress

area (MPa)
15723 38189
21395 46067
23129 39643

Average von mises
stress in the pores of
the stress area (MPa)

09166

1.0639

11513
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Number of holes in the
stress concentration
area

Maximum von mises
stress at the edge of the

hole in the stress
area (MPa)

33881

44085

39424

Average von mises
stress at the edge of
the hole in the stress
area (MPa)

1.6065
20928

2304

Average von mises
stress in the pores
of the stress

Maximum von mises
stress in the pores of
the stress area (MPa)

area (MPa)
33881 09715
44085 10711
39424 10254
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Microfracture Number of drill Maximum von Average von Maximum von Average von

drilling holes in the stress mises stress at the mises stress at mises stress in mises stress in
parameters (mm)  concentration area  edge of the holein the edge of the  the pores of the  the pores of

the stress hole inthe stress  stress area (MPa) the stress
area (MPa) area (MPa) area (MPa)

1110 9 34443 1.686 34443 12975

1,130 [ 9 25579 17288 25579 083991

1210 9 52533 | 16232 52533 1.0648

1230 9 22968 13881 22968 0.68387

13,10 4 42882 13298 42882 091412

1330 4 [ 50728 16776 50728 069922

I 21,10 4 38067 | 22081 3.8067 15168
2,130 4 3.9069 | 2269 3.9069 09123

22,10 4 4.2571 20626 4.2571 1.302

2230 4 43109 21045 43109 0.80924

23,10 4 37532 19921 37532 L1311

2330 4 7.6053 22008 7.6053 071176

3,110 4 45415 25162 4.5415 1.7103

3,130 4 [ 52287 26854 5.2287 10673

3210 4 3.0258 19985 3.0258 12715

3230 4 [ 31048 20695 31048 0.8078

33,10 1 3.8607 22995 | 3.8607 12747

3330 1 4024 23085 4024 0.77605
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Calcific content (%]
Lipid content (%]
Fibrous content [%]
Calcific content [mm’]
Lipid content [mm?]
Fibrous content [mm’]

Total plaque [mm’]

N statids for- the:constdered sammple: size:

Vulnerable plaque (N = 40)

10.47 (12.61)
6.06 (14.96)
7378 (26.42)
4241 (65.66)
2050 (69.78)
264.09 (489.66)

397.44 (566.09)

Stable plaque (N = 49)
25.94 (46.56)
096 (681)
63.35 (39.472)
101.62 (200.41)
209 (21.15)
197.47 (251.83)

376.10 (370.49)

Trats sie orvscimed a inedsss GO, Senthcait ol dov highkuhd i hoid.

0.003

0.005

0.015

0.013

0.005

0.147

0.692
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QAS and pSWE parameters

Inerable plaque (N = 43)

Stable plaque (N

Distension (] 302.00 (173.00) 281,00 (210.50) 0382
Diameter [mm] 9.17 (163) 846 (1.89) 0.064
DC [kPa™'] 0,01 (0.00) 001 (0.01) 0930
CC [mm?/kPa] 055 (038) 048 (0.54) 0304
a 867 (412) 8.50 (10.30) 0694

[ 1761 (8.17) 1732 (20.68) 0699

PWV [m/s] 1054 (3.54) 10.64 (6.07) 0704
YMpaque [kPa] 1240 (34.50) 3470 (82.15) 0.008
YMc [kPa] 65 (2990) 6.00 (39.90) 0709
YMcea [kPa] 11.90 (38.40) 5.80 (4225) 0335

N stinds for the considared aaminle e, Significant H-valiies ave Kighlighted i bold:






OPS/images/fbioe-13-1478408/fbioe-13-1478408-t003.jpg
Histological features Score

Vulnerable plaque (N

Stable plaque

Atheroma/necrosis 0 1p (3%) 8p (16%) 0.018
 § 19p (50%) 29p (56%)
2 18p (47%) 14p (28%)
Fibrous cap thickness 0 6p (16%) 6p (12%) 0179
1 11p (29%) 14p (28%)
2 10p (26%) 5p (10%)
3 11p (29%) 25p (50%)
Inflammation 0 20p (53%) 35p (69%) 0124
1 18p (47%) 16p (31%)
Cholesterol 0 8p (21%) 24p (47%) 0.011
1 30p (79%) 27p (53%)
CDe8 0 0p (0%) 16p (31%) <0.001
1 12p (31%) 15p (30%)
2 17p (45%) 16p (31%)
3 9p (24%) 4p (8%)
7 cpi63 0 0p (0%) 15p (29%) <0.001
1 17p (45%) 24p (47%)
2 13p (35%) 7p (14%)
3 7p (19%) 5p (10%)

St I shuls o fhe e dor Bl don Th wis Teunio 56 naihacs wilk b impoaling Saontas: Saalbat pvdei ios kishbahiat bl
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Demographic data Inerable plaque (N = 43p) Stable plaque 7p) p-value
Female sex 10p (23%) 23p (40%) 0072
Age [years] 74,00 (10.00) 75.00 (11.00) 0286
BMI 25.88 (6.04) 25.45 (5.11) 0786
Dyslipidemia 36p (84%) 49p (85%) 0972
CAD 10p (23%) 12p (21%) 0792
COPD 1p 2%) 3p (5%) 0458
Diabetes 14p (33%) 18p (32%) 0935
Cerebrovascular event 6p (14%) 7p (12%) 0.805

St e tha soinibind sl don Dbl dube:any Tomented o) S Wil e combmponda Serctin. Lotttk i raeted s madin D)
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Material 's modulus (kPa)
Plaque calcific component 20000

Plaque lipid component 4

Plaque fibrous component 100

CA healthy wall 550
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Component name

Young's modulus(MPa)

ss-sectional area(mm:

Cortical bone 12,000 03 -
Cancellous bone 100 03 .
Injured canellous bone 10 03 -
I Cartilage 10 04 2
Bony endplate 1,000 04 e
Nucleus pulposus 1 0.499 -
Annulus fibrosus 42 03 -

ALL 20 03 637

PLL 20 03 20

LF 195 03 40

ISL 16 03 40

SSL 15 03 30

L 587 03 36

cL 329 03 60
Instruments 110,000 03 -

ALL, anterior longitudinal ligament; PLL, posterior longitudinal ligament; LF, ligamentum flavum; ISL, interspinous ligament; SSL, supraspinal ligament; TL, transverse ligament; CL, capsular

—
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Plaque component Stress parameter [kPa] Inerable plaque (N = 40)  Stable plaque (N = 49)  p-value
Calcific component VMyy 10051 (77.79) 97.92 (130.63) 0314
MPS,, 17747 (179.02) 19136 (235.26) 0228
VMoean 25.06 (20.24) 28.03 (36.99) 0306
MPS,cin 1894 (16.48) 1876 (27.11) 0314
Lipid component VM, 032 (047) 016 (033) 0.021
MPSsy 094 (1.25) 062 (157) 0224
VMean 113 (0.16) 0,06 (0.17) 0062
MPSpcun -0.01 (067) 0.00 (0.124) 0.100
Fibrous component VM, 3621 (19.52) 3621 (17.07) 0882
MPS, 7357 (45.29) 9133 (49.52) 0242
VMean 12.46 (6.38) 11.96 (8.94) 0547
MPSpean 1203 (6.21) 1165 (7.86) 071
Stress index [kPa] Vulnerable plaque (N = 40) Stable plaque (N = 49)
VMsy 42.55 (25.30) 54.89 (45.89) ‘ 0.034
» MPS,, 90.92 (43.90) T 113.06 (88.25) 0011
VMoean 13.03 (8.87) 16.48 (1453) 0063
MPS pcn 1164 (831) 13.45 (11.23) 0094

N iile e W6 ponidaied saineile sine. Thala: iee nossantod:ws dedian TIOR. Beaiflas v valace ate Hipkhahiod 15 beold.
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ize of mesh (mm Element Node Stress on vertebra (MPa)

05 2,229,305 3,157,044 20,09
693,194 1,030,241 2008
5 311,639 493,005 19.19

279,010 302,980 1815

90,017 173,045 16.86
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Anatom

CPD with pre-reg (mm

Low Humerus 103.1 20
Scapula 1154 15.1
Mid Humerus 892 72
Scapula 17.9 168
High Humerus 613 141
Scapula 96.5 27.5
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Anatomy

Scapula mean

ICP

Pre-reg Perfect initial Without
only estimate pre-reg

273 230
273 89.77

640 2126

|
15.80 ‘ 2144 [ 3746
|

37.37 99.90

With
pre-reg

Perfect initial
estimate

0.03

CPD

Without
pre-reg

With
pre-reg

0.04 0.04
0.04 0.04
003 0.03
003 0.03
0.03 0.03
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Registration

method

Registration type

Description

Performance
characteristics

icp ~Local approach Dependent on the initial “Fast Magnusson et al.
Iteratively minimizes the distance transform estimate ~Consistent/Predictable (2009)
between the closest corresponding points ~Highly susceptible to local minima
cPD Global, probabilistic density estimation Does not rely on an initial ~Slow Myronenko and
approach transformation estimate -More robust to noise, outliers and Song (2010)

missing points than ICP
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2

Strain energy density (SED)

escription

The second invariant of the deviatoric strain tensor, usually labelled J2, was identified as key quantity to | -
describe the influence of strain on fracture healing (Garcia et al,, 2003; Doblaré et al,, 2004). It reflects the
interplay of local volume change and local shape distortion. This was experimentally underpinned in the
work of Bishop and colleagues (Bishop et al., 2003)

In general, the strain energy density is a measure of how much energy a material can store and | N/mm2
release when it is deformed. In the modelling of fracture healing and even more for bone

remodelling, SED is often interpreted as a form of stimulus that causes adaptations (Weinans

et al,, 1992)

Hydrostatic strain (HS)

Octahedral shear strain (OSS)

Hydrostatic strain is the average of the three normal strains of any strain tensor and contributes to the | -
volume change (Ghiasi et al, 2017)

The maximum shear strain in any plane for a 3D state of strain. OSS, derived from the deviatoric part, | -
contributes to shape distortion (Ghiasi et al,, 2017)

Percentage of fracture gap in the ‘perfect healing
window"

Percentage of elements in the fracture gap with a deformation state corresponding to the mechanical | Percent
stimulus identified as promoting healing (Claes and Heigele, 1999; Shefelbine et al,, 2005), as used in (Braun
etal, 2021; Orth et al., 2023)
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tep 1: Randomized Location tep 2: Pre-Registration

Step 3: Registration Method Step 4: Error Quantificatio
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Web of Science

Scopus

Search strategies

(“flat foot" [All Fields] OR “flatfoot” [All Fields] OR “flat feet" [All Fields] OR “flatfeet” [All

Fields] OR “plane foot" [All Fields] OR “platypodia” [All Ficlds] OR “pes planus’ [All Ficlds]

OR “talipes planus” [All Fields]) AND (“inner sole” [All Fields] OR “insole” [All Fields] OR

“orthopedic insole" [All Fields]) AND (“biomechanics” [All Fields] OR “kinetic" [All Fields] OR
“kinematic" [All Fields]) AND 2019/01/01:2024/03/26 [Date - Publication]

TS= ((“flat foot” OR “flatfoot” OR “flat feet” OR “flatfeet” OR “plane foot” OR “platypodia” OR
“pes planus” OR “talipes planus”) AND (“inner sole” OR “insole” OR “orthopedic insole”)
AND (“biomechanics” OR “kinetic” OR “kinematic’)) AND PY= (2019-2024)

((“flat foot” OR “flatfoot” OR “flat feet” OR “flatfeet” OR “plane foot” OR “platypodia” OR “pes

planus” OR “talipes planus”) AND (“inner sole” OR “insole” OR “orthopedic insole”) AND
(“biomechanics” OR “kinetic” OR “kinematic')) AND PUBYEAR >2018 AND
PUBYEAR <2025
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Author

and year

Han et al.
(2019)

Ho et al.
(2019)

Karimi et al.
(2019)

Sample
size
(total)

28

26

15

Gender
(Male/
Female)

Experimental
insole

28/0 Normal insole (control)
Type A (arch support
function)

Type B (arch support

and cushion pads)

Neutral flat insole
Prefabricated foot
orthose

26/0

- None
Arch support foot insole

‘Walking speed: 80 beats per
minute

Vertical countermovement
jump (CM))
Standing broad jump (SBJ)

Walk with a comfortable
speed

Biomechanical
parameters

Key findings

Joint kinematics (Joint
angle)
Joint kinetics
(Joint moment)
GRE

Peak everted position (Type A,
Type BLVS Control)
Range of rearfoot motion in
the longitudinal axis (Type
ALVS Control)

Peak evertor moment (Type A,
Type BLVS Control)

CMJ take off: ankle eversion|
B take off: ankle eversion],,
peak horizontal GRE] peak
ankle frontal moment|

Joint kinematics (Joint
angle)

Joint kinetics
(Joint moment)
GRF
(Peak GRF)

Joint kinematics
Joint kinetics (Joint
moment)
GRE
(Peak GRF)

First and second peaks of ankle
adductor moment |
Second peak of vertical force|
First peak of anteroposterior]
Mediolateral component|

Lee et al.
(2019)

Lin et al.
(2019)

Xuet al.
(2019)

Zhai et al.
(2019)

12

12

90

15

= None
Customized arch
support orthoses
(CASO)
Orthotic heel lft (HL)

418 Standard shoe (Shoe)
Standard shoe with 3D
Printed FOs (Shoe
+ FO)

- 3D printed customized
(experimental group)
Prefabricated insole
(control group)

None
Orthotic insole

015

Run on the runway at a self-
selected speed

Walk at a self-selected speed

Walk at speed of 3.12 +
1.95 km/h

Walk on level surface,
walking up and down 10 cm
and 20 cm stairs

Peak dorsiflexion angle
(CASOT,HLIVS None;
CASOTVS HL)

Peak plantarflexion moment
(CASOL, HLLVS None)
Peak ATL (Achilles Tendon
load)

(CASOL, HLLVS None)
Time to peak Achilles tendon
force
(CASOT, HLTVS None)
Achilles tendon loading rate
(CASOL, HL|VS None)

Joint kinematics (Joint
angle)
Joint kinetics
(Joint moment, Achilles
tendon force)

Maximum ankle evertor

‘moment|
Peak external rotator
moment |,
Maximum ankle plantar flexor
moment]

Joint kinetics (Joint
‘moment)
GRE

Plantar pressure and
kinetics (Peak pressure,
Peak force)

Week 0: peak pressure in the
3rd metatarsal region| peak
force in the Ist
‘metatarsal |,mid-foot
pressure] Week 8: the peak
pressure and force in mid-
foot]

Control group: the peak
pressures of the 4th and 5th
‘metatarsal areas |, peak force of
the 5th metatarsal area |, peak
force of 1st metatarsal area]
(Week 8 VS Week 0)
Experimental group: the peak
pressure of the 2nd to 5th toe]
the lateral heel area of the big
toe] (Week 8 VS Week 0)

Plantar pressure and
kinetics (Peak force)

Plantar max force| (especially
when walking downstairs)

Huang et al.
(2020)

Cheng et al.
(2021)

Desmyttere
et al. (2021)

Jiang et al.
(2021)

Khorasani
et al. (2021)

Ataabadi et al.
(2022)

Cherni et al.
(2022)

Ho et al.
(2022)

Hsuet al.
(2022)

Jandova et al.
(2022)

Alsaafin et al.

(2023)

Dami et al.
(2024)

15

10

19

10

18

20

19

12

10

31

15

015 Arch-support insole

Flat insole

46 Reinforced and undercut
arch support (R + U+)
Reinforced without
undercut arch support
R +U)
Without reinforced and
undercut arch support
(R-U+)
Control without insole

6/13 Shoe only
3D printed flexible Fos
+with posting

3D printed rigid Fos

82 Ordinary flat insole
General orthotic insole
Plantar pressure
redistribution insole

(PPRI)

‘Without insole
Prefabricated soft insole
Custom-molded rigid
‘medical insole

8/10

128 SHOD
Custom-made FOs with
medial heel wedge
LDT (Low-dye tape)

6/13 Shoe only
3D printed flexible Fos
3D printed flexible FOs
with posting
3D printed rigid Fos

5/8 Shoe without Fos
Shoe with 3D printed
Shoe with traditionally

made Fos

55 ‘Without insoles
Auto-scan insole

Total contact insole

Medial wedge insole

== Original insole (INS1)
Customized

thermoplastic (INS2)
3D printed insole (INS3)

0/31 Shoes only
Foot orthoses (15"
inverted angle)
Foot orthoses.
(25" inverted angle)

- Without Fos
MWEOs (medially
wedged Fos)
TFOs
(thin-flexible Fos)

Walk on treadmill: 9-degree
incline (uphill walking)
9-degree decline (downhill
walking), a level surface
(level walking) at 2.7 km/h
speed for all slopes

Walk at their comfortable
speed

Walk for 3 min at
predetermined speed

‘Walk on the treadmill at

speed 0.8 m/s, 1.0 m/s, and
12 mis

Walk at a self-selected speed
and rhythm

Run at running speed (7.9 &

06 km/h)

Walk as normal as possible

‘Walk within 5% of their
preferred time

‘Walk at a self-selected speed

‘Walk

‘Walk

Drop landing on the level
surface
Drop landing on the valgus
inclined surface

Plantar pressure and
kinetics (Peak pressure)

Peak pressure of the BT on
the uphill and level surface
Peak pressure of the MH|
on the uphill, downhill, and

level surface

Peak pressure of the M2,
M3 and M4T
while the LH|

Peak ankle dorsiflexionfand
peak pressurel at the medial
‘midfoot region (insole vs.
control)

Peak pressurelat the hindfoot
region
(insole vs. control)

Peak medial midfoot
pressurefand medial hindfoot
pressure](R + U- vs. R+ U+
and R-U+)

Peak pressure at lateral
forefoot |, lateral midfoot]
(R+U+ vs. R + U- and R-U+)
Pressure-time integral at the
medial midfoot region
(R-U+Tand R + U+Tvs.
control, R + U|vs. R-U+)

Joint kinematics (Joint
angle)
Plantar pressure and
kinetics
(Peak pressure, Pressure-
time integral)
GRE

Midfoot eversion |and forefoot
abduction| (rigid foot orthoses
vs. other)

Ankle eversion angle],
inversion moment |and knee
abduction moment(posting
vs. other)

Joint kinematics (Joint
angle)
Joint kinetics
(Joint moment)

Plantar pressure and
kinetics (Peak pressure)

Peak pressure in T area at slow
speed (PPRITvs. flat insole)
Peak pressure in M2 area at

slow speed
(PPRIvs. orthotic insole)
Peak pressure in MH area at all
speed
(PPRI]vs. flat insole)
Peak pressure in MH area at
slow speed
(PPRIys. orthotic insole)
Peak pressure in MH area at
fast speed

(orthotic insole vs. flat insole)

Peak pressure in LH area at
normal speed
(PPRI]vs. flat insole)

Peak pressure in LH area at all

speed

(orthotic insole/vs. flat insole)

Mean pressure and force in the
heel, MTP2,3 MTP4,5
(insolevs. control)
Pressure in the medial midfoot
(insoleTvs. control)

No differences between two
insoles

Plantar pressure and
kinetics (Peak pressure,
Peak force)

Joint kinematics (Joint
angle)
Joint kinetics
(Joint moment)

Dorsiflexion angle (Fos|vs.
SHOD)
Ankle eversion (Fos |vs. SHOD
and LDT)
Knee adduction angle (FosTvs.
SHOD and LDT)
Hip adduction angle (LDTvs.
Fos and SHOD)
Hip external rofation (FosTvs.
LDT)
Plantar flexor moment
(Fos|vs. SHOD)
Knee extensor moment
(FosTvs. SHOD)
Knee external rotation
moment
(FosTvs. SHOD and LDT)
Knee abductor moment
(FosTvs. SHOD)
Hip extensor moment
(LDT1vs. Fos and SHOD)

Plantar pressure and
kinetics (Peak pressure)

Peak pressures, mean
pressures in the midfoot area
(FosTvs. control)

‘The latter was reinforced by
increasing the stiffness

Joint kinematics (Arch
height drop)
Joint kinetics

(Joint moment, Joint

power)
GRF

(Peak GRF)

Arch height drop (3D
printed|vs. traditional)
Ankle plantarflexion moment
(3D printed and traditional [ vs.
control)

Ankle power absorption
(3D printed and traditional [ vs.
control)

VGRF (3D printed and
traditional |vs. control)

Joint kinematics (Navicular
height, Joint angle)
Joint kinetics

Navicular height1, ankle
dorsiflexion angleand
comfort[with insole
Wedge insole was the most
efficient in navicular
heightand ankle dorsiflexion

anglel

Pressure in middle foot
(INS1 [vs. INS2 and 3)
Peak pressure in middle foot
(35% higher in INS2 and 23%
higher in INS3 compared to
INS1)

Peak pressure in the rearfoot
(INS2vs. INSI)

Plantar pressure and
kinetics (Peak pressure)

Joint kinematics (Joint

angle)

Maximum ankle plantarflexion
angle maximum ankle
dorsiflexion angle (foot
orthose|vs. shoe)
Maximum ankle external
rotation angle maximum ankle
internal rotation angle (foot
orthose|vs. shoe)
Maximum ankle plantarflexion
angle
(25'inverted angle|vs. 15"
inverted angle and shoe)
Maximum hip external
rotation angle
(foot orthoseT vs. shoe)

Level surface: midfoot
dorsiflexion angle midfoot
abduction angle (MWFOsvs.
SHOD)

Ankle eversion angle
(MWEOs < TFOs < SHOD)
Valgus inclined surface:
midfoot dorsiflexion angle
(MWEOs < TFOs < SHOD)
Midfoot abduction angle
(MWEOs| vs. TFOs and
SHOD)

Ankle eversion angle
(MWEOs < TFOs < SHOD)
Hip flexion angle
(MWEOs]vs. TFOs)
Hip internal rotation angle
(MWFOs|vs. TFOs and
SHOD)

Hip abduction moment
(MWFOs| and TFOs| vs.
SHOD)

Joint kinematics (Joint
angle)
Joint kinetics
(Joint moment)
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Lee et al. (2019) Yes Yes Yes Yes Yes Yes Yes 7 A
Lin et al. (2019) Yes Yes Yes Yes Yes No Yes 6 A
Xu et al. (2019) Yes Yes Yes Yes Yes No Yes 6 A
Zhai et al. (2019) Yes Yes Yes Yes Yes No Yes 6 A
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Cheng et al. (2021) Yes Yes Yes Yes Yes No Yes 6 A
Desmyttere et al. (2021) Yes Yes Yes Yes Yes No Yes 6 A
Jiang et al. (2021) Yes Yes Yes Unclear Yes Yes Yes 65 A
Khorasani et al. (2021) Yes Yes Yes Yes Yes No Yes 6 A
Ataabadi et al. (2022) Yes Yes Yes Yes Yes Yes Yes 7 A
Cherni et al. (2022) Yes Yes Yes Yes Yes No Yes 6 A
Ho et al. (2022) Yes Yes Yes Yes Yes Yes Yes 7 A
Hsu et al. (2022) Yes Yes Yes Unclear Yes No Yes 55 B
Jandova et al. (2022) Yes Yes Yes Yes Yes No Yes 6 A
Alsaafin et al. (2023) Yes Yes Yes Yes Yes Yes Yes 7 A
Dami et al. (2024) Yes Yes Yes Yes Yes Yes Yes 7 A

Note: @The study design was scientific and rigorous; @The data collection strategy is reasonable; @ The research reports sample response rates; @ The total representativeness of samples was
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