











ACCURACY OF DIGITAL 2D TEMPLATING IN THA

Proportion %
Type of Prosthesis and Paper (95% Cl) Weight
Cemented cup
Bertz et al, 2012 . 1 0.60 (0.52,0.68)  1.97
Crooijmans et al, 2009 -+ 1 0.15 (-0.02, 0.32) 1.64
Crooijmans et al, 2009 0.37 (0.14, 0.60) 1.38
The et al, 2005 0.36 (0.27, 0.45) 1.95
Subgroup, PL (P = 89.6%) < 0.38(0.22,0.54)  6.94

1
I
Cemented stem 1
Bertz et al, 2012 : 0.65 (0.55, 0.76) 1.90
1
1

-
e 0.64 (0.52, 0.76) 1.83

0.07 (-0.05,0.20)  1.82

Jassim et al, 2012
Crooijmans et al, 2009 ER
Crooijmans et al, 2009 —— 0.32 (0.10, 0.55) 1.41
The et al, 2005 - 0.35 (0.26, 0.44) 1.95
Gonzalez Della Valle et al, 2008 1 + 0.58 (0.46, 0.70) 1.84
Fottner et al, 2011 L 3 0 0.01(-0.01,0.03) 2.10
Subgroup, PL (P = 98.3%) <> 0.37(0.19,0.56) 12.85

1

I

Uncemented cup

Holzer et al, 2019 < 0.37(0.33,0.41)  2.08
Strgm et al, 2018 - 0.07 (-0.01,0.15)  1.98
Dong et al, 2017 & | 0.18 (0.15,0.21)  2.09
Dong et al, 2017 —— 0.35(0.12,0.58)  1.39
Riddick et al, 2014 —— 0.54 (0.41,0.67)  1.79
Kniesel et al, 2014 % 0.27 (0.15, 0.39) 1.84
Sharaani et al, 2013 - 0.38 (0.28, 0.48) 1.93
Schmidutz et al, 2012 - 0.35(0.25,0.44)  1.94
Whiddon et al, 2011 0.39(0.26,052)  1.79
Gamble et al, 2010 3: 0.38(0.23,0.53)  1.72
Shemesh et al, 2017 - 0.45 (0.37, 0.53) 1.98
Wedemeyer et al, 2018 —— 0.40 (0.25,0.55)  1.71

I —— 0.61 (0.43, 0.79) 1.59
Shichman et al, 2020 - 0.31(0.22,0.40)  1.95
Shichman et al, 2020 - 0.24(0.15,0.32)  1.97
Crooijmans et al, 2009 0.25 (0.04, 0.46) 1.45
Crooijmans et al, 2009 3_3; 0.25 (0.04, 0.46) 1.45
The et al, 2005 9 0.16 (0.07, 0.25) 1.94
Gonzalez Della Valle et al, 2008 —‘—' 0.25 (0.14, 0.36) 1.89
Kumar et al, 2009 : + 0.56 (0.41, 0.71) 1.74
Subgroup, PL (P = 88.6%) <> 0.33(0.27,0.39)  36.22

Uncemented stem

Holzer et al, 2019 < 0.42 (0.38,0.46)  2.07
Strgm et al, 2018 —— 0.34(0.20,0.48) 174
Dong et al, 2017 <® 0.23(0.20,0.26)  2.08
Dong et al, 2017 . 0.48 (0.30,0.66)  1.61
Riddick et al, 2014 —— 0.49 (0.36,0.62)  1.78
Issa et al, 2012 - 0.52(0.42,0.62)  1.92
Issa et al, 2012 . 0.58 (0.48,0.68)  1.93
Schmidutz et al, 2012 H— 0.48 (0.35, 0.62) 1.77
Schmidutz et al, 2012 1—’— 0.47 (0.34, 0.61) 1.77
Whiddon et al, 2011 I 0.61(0.48,0.74)  1.79
Gamble et al, 2010 —— 0.35(0.20,050)  1.73
Shemesh et al, 2017 b a1 0.42 (0.34,0.50)  1.98
Wedemeyer et al, 2018 —— 0.38(0.22,0.53)  1.72
—— 0.36 (0.18,0.53)  1.60
Shichman et al, 2020 < 0.19 (0.11,0.26) 1.9
Shichman et al, 2020 - 0.29(0.20,0.38)  1.95
Bertz et al, 2012 I 0.61(0.47,0.74)  1.79
Crooijmans et al, 2009 -—‘— ! 0.11 (-0.04, 0.26) 1.71
Crooijmans et al, 2009 —— 0.42 (0.18, 0.66) 1.33
The et al, 2005 . 0.34(0.22,0.46)  1.85
Fottner et al, 2011 ¢ i 0.01 (-0.02,0.03)  2.09
Sharaani et al, 2013 = 5 0.36 (0.27, 0.45) 1.94
Kniesel et al, 2014 —— 027 (0.13,0.41)  1.76
Kumar et al, 2009 S | 0.01 (-0.02,0.03)  2.09
Subgroup, PL (P = 97.5%) <> 0.36 (0.29, 0.43)  43.99
1
Overall, PL (F = 97.0%) & 0.35(0.31, 0.40) 100.00
Heterogeneity between groups: p = 0.890
-1 0 1

NOTE: Weights and between-subgroup heterogeneity test are from random-effects model

Fig. 2 Forest plot for exact size accuracy meta-analysis results.
Note. Cl, confidence interval; PL, profile likelihood.
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Proportion %
Type of Prosthesis and Paper (95% CI) Weight
Cemented cup
Bertz et al, 2012 | @ 094(090,098) 167
Mittag et al, 2012 e o 0.73 (0.54, 0.92) 1.31
Mittag et al, 2012 : —4— 091(0.79,1.03) 1.51
Crooijmans et al, 2009 + | 0.37 (0.14, 0.60) 1.16
Crooijmans et al, 2009 + 0.81 (0.62, 1.00) 1.30
The et al, 2007 -:0— 0.80(0.71, 0.89) 1.58

The et al, 2005 E 0.72(0.64,0.80)  1.60
Subgroup, PL (12 = 87.3%) <> 0.78 (0.67,0.89)  10.14
I
Cemented stem :
Mittag et al, 2012 . @ 094(0.89,099 1.66
Mittag et al, 2012 I 4 098(0.951.01) 1.69
Crooijmans et al, 2009 —’—: 0.56 (0.32, 0.80) 1.14
Crooijmans et al, 2009 | + 0.94 (0.83, 1.05) 1.53
The et al, 2007 > 0.84(0.76,0.92)  1.60
The et al, 2005 o 0.79(0.71,0.87)  1.62
Gonzalez Della Valle et al, 2008 I 4 094(0.88,1.000 1.5
Subgroup, PL (I? = 84.2%) ;<> 089(0:83,095) 10.90
I
Uncemented cup !
Holzer et al, 2019 * 0.78(0.75,0.81)  1.68
Strom et al, 2018 —— 0.41(0.26,0.56)  1.42
Dong el 2017 o et 1
ong et al, 2 .64, 1. .
Riddick et al, 2014 : 4 087(0.78,096)  1.59
Kniesel et al, 2014 —.T 0.67 (0.54, 0.80) 1.49
Sharaani et al, 2013 “- 0.80 (0.72, 0.88) 1.61
Schmidutz et al, 2012 R & 0.76 (0.67,0.84)  1.60
Whiddon et al, 2011 R = 0.78(0.67,0.89)  1.53
Zhao et al, 2011 —— 0.49 (0.33, 0.64 1.4
mZﬁ :t :I, 2011 - 0.71 Eo.ss, 0.84; 1.48
Gamble et al, 2010 = 0.80(0.68,0.92)  1.50
Shemesh et al, 2017 ' @  089(0.84,094) 166
Wedemeyer et al, 2008 + 0.78 (0.65, 0.90) 1.48
44— 089(0.78,1.01)  1.52
Shichman et al, 2020 B 0.77(0.69,0.85)  1.61
Shichman et al, 2020 i 0.64(0.55,0.74)  1.58
Mittag et al, 2012 - 0.61(0.51,0.71)  1.55
Mittag et al, 2"} 2 @ 087(0.80,094) 1.63
Crooijmans et al, 2009 ‘
Crooijmans et al, 2009 (O)gi (gii' gg? 112‘2‘
The et al, 2007 4 A@FLOY)
The et al, 2007 —4— 084(071,097) 148
The et al, 2005 o ! 0.52(0.39,0.65  1.49
Gonzalez Della Valle et al, 2008 -’— 0.81(0.71, 0.91) 1.57
Kumar et al, 2009 I 4  091(0.83,099  1.60
Subgroup, PL (12 = 94.0%) < 0.73(0.67,0.79)  37.85
I
Uncemented stem :
Holzer et al, 2019 K 0.87 (0.84, 0.90) .69
Strem et al, 2018 —?— 0.76 (0.63, 0.89) .48
Dong et al, 2017 ¢ | 0.52(0.48, 0.56) .68
Dong et al, 2017 —@—  087(0.75,0.99) 51

Riddick et al, 2014
Issa et al, 2012
Issa et al, 2012

: 4 092(0.85,0.99)
e 0.84 (0.77, 0.91)
e 0.89 (0.83, 0.95)
Schmidutz et al, 2012 } x 0.89 (0.80, 0.98)
Schmidutz et al, 2012 | 0.89 (0.80, 0.97)
Whiddon et al, 2011 | 4 0.90(0.82 098)
Zhao et al, 2011 - 0.73 (0.60, 0.87)
Zhao et al, 2011 R
Gamble et al, 2010 g 4
Shemesh et al, 2017 -’- |
Wedemeyer et al, 2008 ! ’-

g
g
1
:
g
g
g
1
:
g
g

0.79(0.68,0.91) 1

0.85(0.74,0.96)  1.54

0.42(0.34,0.50) 1

0.95(0.88,1.02) 1

:
:
:
;
g
g
1
:
g
g

49— 086(0.73,099) 48
Shichman et al, 2020 e 0.61(0.52, 0.71) .58
Shichman et al, 2020 & 0.83 (0.76, 0.90) 62
Mittag et al, 2012 —— 0.63 (0.39, 0.87) 14
Mittag et al, 2012 I —@— 0.94(0.82,1.06) .52
Crooijmans et al, 2009 —— 0.50 (0.26, 0.74) nm
Crooijmans et al, 2009 — 44—  0.83(0.64,1.01) 31
The et al, 2007 —— 0.58 (0.41, 0.75) 34
The et al, 2005 & 0.66 (0.54, 0.78) 51
Sharaani et al, 2013 -‘ 0.75 (0.67, 0.83) 60
Kniesel et al, 2014 —— 0.53(0.37,0.69)  1.39
Kumar et al, 2009 L 2 | 0.01(-0.02,0.03)  1.69
Subgroup, PL (I = 99.2%) <> 0.74(0.66,0.82)  41.11
Overall, PL (12 = 98.5%) é 0.75(0.71,0.80) 100.00

Heterogeneity between groups: p = 0.002

-1 0 1

NOTE: Weights and bet bgroup test are from rand ffects model

Fig. 3 Forest plot for one-size difference (+1) accuracy meta-analysis results.
Note. Cl, confidence interval; PL, profile likelihood.

1030



ACCURACY OF DIGITAL 2D TEMPLATING IN THA

Type of Prosthesis and Paper
Cemented stem

Gonzalez Della Valle et al, 2008
Subgroup, PL (I? = 0.0%)

Uncemented cup
Strgm et al, 2018
Dong et al, 2017

Dong et al, 2017
Sharaani et al, 2013
Schmidutz et al, 2012
Whiddon et al, 2011
Shemesh et al, 2017
Wedemeyer et al, 2008

Shichman et al, 2020
Shichman et al, 2020

Gonzalez Della Valle et al, 2008
Kumar et al, 2009

Subgroup, PL (12 = 71.0%)

Uncemented stem
Strem et al, 2018
Dong et al, 2017
Dong et al, 2017

Issa et al, 2012

Issa et al, 2012
Schmidutz et al, 2012
Schmidutz et al, 2012
Whiddon et al, 2011
Shemesh et al, 2017
Wedemeyer et al, 2008

Shichman et al, 2020
Shichman et al, 2020
Sharaani et al, 2013

Kumar et al, 2009 >

Subgroup, PL (I? = 99.7%)

Overall, PL (1> = 99.4%)
Heterogeneity between groups: p = 0.005

-1 0

Proportion %

(95% Cl) Weight
| ®  1.00(1.00, 1.00) 3.52
:() 1.00 (0.98, 1.02) 3.52
!

—— : 0.73 (0.59, 0.87) 3.08
®  0.94(0.92,0.96) 3.52
| 1.00(1.00, 1.00) 3.38
:0 0.98 (0.95, 1.01) 3.51
#®  093(0.88,0.98) 3.46
®  0.96(0.91,1.01) 3.45
:0 0.99 (0.97, 1.01) 3.52

0.93 (0.84, 1.01) 3.35
0.96 (0.89, 1.03) 3.40
0.93 (0.88, 0.98) 3.46
0.93 (0.88, 0.98) 3.46
0.94 (0.88, 1.00) 3.44
1.00 (1.00, 1.00) 3.50

0.96 (0.94, 0.98) 44.53

0.90 (0.81, 0.99) 3.31
0.97 (0.96, 0.98) 3.52
0.97 (0.91, 1.03) 3.43
0.98 (0.95, 1.01) 3.51
0.99 (0.97, 1.01) 3.52
1.00 (1.00, 1.00) 3.51
0.97 (0.93, 1.02) 3.48
0.96 (0.91, 1.01) 3.45
0.84 (0.78, 0.90) 3.43
1.00 (1.00, 1.00) 3.50
0.96 (0.89, 1.03) 3.40
0.81 (0.74, 0.89) 3.37
0.98 (0.95, 1.01) 3.51
0.98 (0.95, 1.01) 3.51

0.01 (-0.02, 0.04) 3.51
0.89 (0.77, 1.01) 51.95

0.92 (0.85, 0.98) 100.00

< <> : ;';t }';f Wigna }'o‘+ e e

NOTE: Weights and between-subgroup heterogeneity test are from random-effects model; continuity correction applied to studies with zero cells

Fig. 4 Forest plot for two-size difference accuracy (+2) meta-analysis results.

Note. Cl, confidence interval; PL, profile likelihood.

different magnification techniques within the same study.
X-ray magnification reference objects are considered
standard practice because they allow the calculation of
an accurate and reliable magnification factor. In three
of the studies no X-ray magnification reference objects
were used in the preoperative X-ray procedure. In two of
these studies a manual preoperative X-ray magnification
technique was used instead. In the studies that did use a
magnification reference object, there was significant vari-
ability in the positioning of the reference object, with the
most common location being adjacent to the greater tro-
chanter (13 studies). In some studies, the location of the
reference object was not clearly specified (e.g. ‘placed at
bone level’).

The study-specific limitations have been presented in
the critical appraisal of the quality of evidence (Table 2).
One of the more generic limitations, which was not spe-
cific to any particular study, was the fact that there was no
consistent, objective method for determining whether or
not the size of prosthesis that had actually been implanted
was suitable. Consequently, most of these studies were
investigating the accuracy of templating in prosthesis size
prediction based upon the implanted prosthesis, regard-
less of whether or not it was suitable, rather than the accu-
racy of templating in determining the correct size, shape
and position of the prosthesis. For this reason, surgical
inaccuracy, rather than templating inaccuracy, may well
have negatively affected the accuracy measurements, and
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0.07 (-0.01, 0.15)  2.02
0.18 (0.15,0.21)  2.13

4
Strgm et al, 2018 Ex
Dong et al, 2017 <
Dong et al, 2017
Kniesel et al, 2014
Sharaani et al, 2013

X-Ray Magnification Proportion %
Technique and Paper (95% CI) Weight
Templating software
Crooijmans et al, 2009 —— 0.15 (-0.02,0.32) 1.67
The et al, 2005 -9 0.36 (0.27,0.45)  1.99
Bertz et al, 2012 U —— 0.65 (0.55,0.76)  1.93
Crooijmans et al, 2009 R o : 0.07 (-0.05, 0.20) 1.86
The et al, 2005 - 0.35(0.26, 0.44)  2.00
Gonzalez Della Valle et al, 2008 : + 0.58 (0.46, 0.70) 1.87
Fottner et al, 2011 | 0.01 (-0.01, 0.03) 2.15
Holzer et al, 2019 ’ 0.37 (0.33, 0.41) 212

1

I

|

— 0.35(0.12,0.58)  1.41
—- 0.27(0.15,0.39)  1.88
1
. 0.38(0.28,0.48) 1.97
Schmidutz et al, 2012 - 0.35(0.25,0.44) 1.98
Whiddon et al, 2011 —— 0.39(0.26,0.52)  1.82
Gamble et al, 2010 — 0.38(0.23,0.53)  1.75
Shemesh et al, 2017 - 0.45(0.37,0.53)  2.02
|
Wedemeyer et al, 2008 + 0.40 (0.25, 0.55) 1.74
 —— 0.61(0.43,0.79)  1.61
- 0.31(0.22,0.40)  1.99
1
-, 0.24(0.15,0.32)  2.01
—— 0.25(0.04,0.46)  1.48

Shichman et al, 2020
Shichman et al, 2020
Crooijmans et al, 2009

The et al, 2005 - : 0.16 (0.07,0.25)  1.98
Gonzalez Della Valle et al, 2008 e 0.25(0.14,0.36)  1.93
Kumar et al, 2009 | —— 0.56 (0.41,0.71)  1.77
Holzer et al, 2019 '& 0.42(0.38,0.46)  2.12
Strem et al, 2018 0.34 (0.20, 0.48) 1.77

Dong et al, 2017 ® 0.23(0.20,0.26)  2.13

Dong et al, 2017 —— 0.48 (0.30,0.66)  1.64

Issa et al, 2012 | 0.52(0.42,0.62) 1.96

Issa et al, 2012 = 058 (0.48,0.68)  1.97

Schmidutz et al, 2012 —— 0.48(0.35,0.62)  1.80
=

Schmidutz et al, 2012 0.47 (0.34,0.61)  1.80

Whiddon et al, 2011 L —— 0.61(0.48,0.74)  1.82
Gamble et al, 2010 + 0.35(0.20,0.50) 1.76
Shemesh et al, 2017 - 0.42 (0.34,0.50)  2.02
Wedemeyer et al, 2008 + 0.38 (0.22, 0.53) 1.75

— 0.36 (0.18,0.53)  1.63
Shichman et al, 2020 < 0.19(0.11,0.26)  2.03
Shichman et al, 2020 - 0.29 (0.20,0.38)  2.00

1

Bertz et al, 2012 . —— 0.61(0.47,0.74)  1.82
Crooijmans et al, 2009 -+ 0.11 (-0.04, 0.26) 1.74

The et al, 2005 + 0.34(0.22,0.46) 1.88

Fottner et al, 2011 Q I 0.01 (-0.02, 0.03) 2.14

Sharaani et al, 2013 - 0.36 (0.27,0.45)  1.98

Kniesel et al, 2014 —Q:— 0.27 (0.13, 0.41) 1.79

Kumar et al, 2009 L 2 | 0.01(-0.02,0.03) 2.14

Subgroup, PL (12 = 97.1%) Q 0.33 (0.29, 0.38) 88.84
I

Manual 1

Crooijmans et al, 2009 + 0.37(0.14,0.60)  1.40

Jassim et al, 2012 ., 0.64 (0.52,0.76)  1.87

Crooijmans et al, 2009 + 0.32(0.10, 0.55) 1.43

Riddick et al, 2014 | —— 0.54(0.41,0.67)  1.82

Crooijmans et al, 2009 —‘—|— 0.25 (0.04, 0.46) 1.48

Riddick et al, 2014 —— 0.49 (0.36, 0.62) 1.82

Crooijmans et al, 2009 + 0.42 (0.18, 0.66) 1.35

Subgroup, PL (2 = 59.3%) < 0.46 (0.36,0.56) 11.16
I

Overall, PL (I2 = 96.8%) S 0.35 (0.30, 0.39) 100.00

Heterogeneity between groups: p = 0.023

I I
-1 0 1

NOTE: Weights and between-subgroup heterogeneity test are from random-effects model

Fig. 5 Forest plot for exact size accuracy meta-analysis results: subgroup analysis for X-ray magnification technique.
Note. Cl, confidence interval; PL, profile likelihood.
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ACCURACY OF DIGITAL 2D TEMPLATING IN THA

Proportion %
Indications for Surgery and Paper (95% Cl) Weight
Simple
Mittag et al, 2012 — 0.73 (0.54, 0.92) 1.68
Mittag et al, 2012 —4@—  0.91(0.79, 1.03) 2.05
The et al, 2005 B 0.72 (0.64, 0.80) 2.24
Mittag et al, 2012 R 0.94 (0.89, 0.99) 237
Mittag et al, 2012 . 0.98 (0.95, 1.01) 2.42
The et al, 2005 B 3 0.79 (0.71, 0.87) 227
Gonzalez Della Valle et al, 2008 0 ’- 0.94 (0.88, 1.00) 2.34
Holzer et al, 2019 <* 0.78 (0.75, 0.81) 2.41
Sharaani et al, 2013 - 0.80 (0.72, 0.88) 2.26
Gamble et al, 2010 —— 0.80 (0.68, 0.92) 2.03
—— 0.89 (0.78, 1.01) 2.08
Mittag et al, 2012 - 0.61(0.51, 0.71) 213
Mittag et al, 2012 > 0.87 (0.80, 0.94) 2.29
The et al, 2005 = 0.52 (0.39, 0.65) 2.02
Gonzalez Della Valle et al, 2008 - 0.81(0.71, 0.91) 218
Holzer et al, 2019 R 0.87 (0.84, 0.90) 2.42
Gamble et al, 2010 +—— 0.85 (0.74, 0.96) 2.10
- 0.86 (0.73, 0.99) 2.00
Mittag et al, 2012 . S 0.63 (0.39, 0.87) 1.40
Mittag et al, 2012 | —4@— 094(0.82,1.06) 2.07
The et al, 2005 . 0.66 (0.54, 0.78) 2.06
Sharaani et al, 2013 + 0.75 (0.67, 0.83) 2.23
Subgroup, PL (12 = 89.6%) & 0.81(0.76, 0.86) 47.03
1
Mixed :
The et al, 2007 R = 0.80 (0.71, 0.89) 2.20
The et al, 2007 - 0.84 (0.76, 0.92) 2.23
Strem et al, 2018 — ! 0.41 (0.26, 0.56) 1.88
Schmidutz et al, 2012 - 0.76 (0.67, 0.84) 2.23
Zhao et al, 2011 - 0.71 (0.58, 0.84) 2.00
Shemesh et al, 2017 - 0.89 (0.84, 0.94) 236
Wedemeyer et al, 2008 + 0.78 (0.65, 0.90) 2.00
Shichman et al, 2020 R 0.77 (0.69, 0.85) 2.24
Shichman et al, 2020 - 0.64 (0.55, 0.74) 2.19
The et al, 2007 —— 0.84 (0.71, 0.97) 2.00
Strom et al, 2018 —— 0.76 (0.63, 0.89) 1.99
Schmidutz et al, 2012 | - 0.89 (0.80, 0.98) 2.22
Schmidutz et al, 2012 ' - 0.89 (0.80, 0.97) 2.21
Zhao et al, 2011 —— 0.79 (0.68, 0.91) 2.08
Shemesh et al, 2017 ¥ X 0.42 (0.34, 0.50) 2.25
Wedemeyer et al, 2008 1 + 0.95 (0.88, 1.02) 2.30
Shichman et al, 2020 R = . 0.61(0.52, 0.71) 218
Shichman et al, 2020 :-Q- 0.83 (0.76, 0.90) 2.28
The et al, 2007 —— 0.58 (0.41, 0.75) 1.74
Subgroup, PL (12 = 90.4%) <> 0.75 (0.69, 0.82) 40.61
1
Complex :
Dong et al, 2017 < : 0.41 (0.37, 0.45) 2.39
Dong et al, 2017 —— 0.82 (0.64, 1.00) 1.69
Zhao et al, 2011 —— | 0.49 (0.33, 0.64) 1.86
Dong et al, 2017 < I 0.52 (0.48, 0.56) 2.39
Dong et al, 2017 ——  087(0.75 099 2.06
Zhao et al, 2011 —— 0.73 (0.60, 0.87) 1.96
Subgroup, PL (12 = 93.8%) <>r 0.63 (0.49, 0.77) 12.36
1
Overall, PL (12 = 95.6%) <> 0.76 (0.72,0.81)  100.00
Heterogeneity between groups: p = 0.033
I I

-1 0

NOTE: Weights and between-subgroup heterogeneity test are from random-effects model

Fig. 6 Forest plot for one-size difference (£1) accuracy meta-analysis results: subgroup analysis for indication for surgery.
Note. Cl, confidence interval; PL, profile likelihood.
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Indications for Surgery and Paper
Simple

Gonzalez Della Valle et al, 2008
Sharaani et al, 2013

Gonzalez Della Valle et al, 2008

Sharaani et al, 2013
Subgroup, DL (I? = 3.4%)

Mixed

Strem et al, 2018
Schmidutz et al, 2012
Shemesh et al, 2017
Wedemeyer et al, 2008
Shichman et al, 2020
Shichman et al, 2020
Strem et al, 2018
Schmidutz et al, 2012
Schmidutz et al, 2012
Shemesh et al, 2017
Wedemeyer et al, 2008
Shichman et al, 2020
Shichman et al, 2020
Subgroup, DL (12 = 83.3%)

Complex

Dong et al, 2017

Dong et al, 2017

Dong et al, 2017

Dong et al, 2017
Subgroup, DL (I? = 58.4%)

Overall, DL (1> = 75.9%)
Heterogeneity between groups: p = 0.008
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Fig. 7 Forest plot for two-size difference accuracy (+2) meta-analysis results: subgroup analysis for indication for surgery.

Note. Cl, confidence interval; DL, DerSimonian-Laird.

therefore, the effect sizes in some of the studies. In the
study by Gamble et al, the inclusion criteria only included
patients with appropriately sized and positioned THA
implants on postoperative radiographic analysis, and
this supported a potential reduction of the effect of sur-
gical inaccuracy on the accuracy of templating results.??
A detailed assessment of the size, shape and position of
the implants on postoperative radiographs should there-
fore be used as the gold-standard methodology for any
future studies investigating the accuracy of preoperative
templating, because all three measurements need to be
satisfied in order to restore the original hip biomechanics.”
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Conclusion

Although greater for cemented implants, the accuracy
of digital 2D templating in prosthesis size prediction
was high (> 70% for within one prosthesis size) for both
cemented and uncemented THA implants, supporting
its continued routine use in preoperative planning, irre-
spective of the method of fixation. The intra-observer
reliability was greater than the inter-observer reliability
for uncemented implants, suggesting that it should be
the surgeon performing the procedure who also per-
forms the templating.
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Fig. 8 Forest plot for inter-observer reliability meta-analysis results.
Note. ICC, intraclass correlation coefficients; Cl, confidence interval; DL, DerSimonian-Laird.
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Fig. 9 Forest plot for intra-observer reliability meta-analysis results.
Note. ICC, intraclass correlation coefficients; Cl, confidence interval; DL, DerSimonian-Laird.
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Fig. 10 Forest plot for inter-observer reliability meta-analysis results: subgroup analysis for X-ray reference object.
Note. ICC, intraclass correlation coefficients; Cl, confidence interval; DL, DerSimonian-Laird.
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