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Meta-analysis of external fixator and plating internal fixation for distal radius fracture
ZHANG Yu-heng', ZHAO Yue-chun’, CHENG Yong-zhong', SANG Zhi-cheng'"
(1.Department of Bone and Joint, Wangjing Hospital » China Academy of Chinese Medicine Sciences .
Beijing 100029, China; 2.Graduate School of Beijing University of
Chinese Medicine , Beijing 100029, China)

[Abstract] Objective To evaluate the efficacy of external fixation after closed reduction
and internal fixation with steel plate after open reduction in the treatment of distal radius fracture
(DRF) using a systematic review. Methods We retrieved publicly available databases, such as
Pubmed., CNKI, and Wanfang, and to collect randomized controlled trail (RCT) about these two
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kinds of public tables from the inception of the database to July 2023. The retrieved literature was
screened manually, and for the final included studies, Cochrane risk bias assessment tool was
used to assess the quality of bias risk, and RevMan 5.4 software was used for Meta-analysis. The
advantages and disadvantages of the two postoperative imaging. functional scores and
A total of 1 845 patients were included in 20 RCT

literatures, including 928 patients in external fixator group and 917 patients in internal fixation

complications were compared. Results

with steel plate group. Meta-analysis results showed that there were significant differences inthe
two treatment methods with respect to the ulnar deviation angle (MD = —0.72, 95% CI .
—1.35——0.10, P=0.02) of the two treatments, ulna variation (MD=0. 80, 95%CI: 0.59 —
1.01, P<C0.001), pronation (MD=—2.60, 95%CI: —4.88— —0.31, P=0.03), visual analog
scale (VAS) score (MD=0.10, 95%CI. 0.02— 0.17, P=0.01), and the infection rate (RR=
5.18, 95%CI: 2.50—10.73, P<C0.001), and the internal fixation group was better than the
external fixation group. However, there were no significant differences with respect to the palmar
inclination angle (MD=0.35, 95%CI: —3.40—4.11, P=0. 85), height of radius (MD=—0.50,
95%CI: —1.26 —0.27, P=0.21), grip strength (MD=—0.15, 95%CI: —0.51—0.20, P=
0.40), dorsiflexion (MD=—13.84, 95%CI: —9.60—1.91, P=0.19), palmar flexion (MD=
—2.12, 95%CI: —6.47—2.24, P=0.34), supination (MD= —3.22, 95%CI: —6.46 —0.02,
P =0.05), radial deviation (MD= —0.01, 95%CI: —0.82—0.85, P=0.98), ulnar deviation
(MD=—0. 00, 95%CI. —0.33—0.33, P=0.98), the disabilities of the arm, shoulder, and
hand (DASH) score (MD=0.07, 95%CI. —3.02—3.16, P=0.96), the total incidence of
complications (RR=1.10, 95%CI: 0.94—1.27, P=0. 23), and the incidence of complex regional
pain syndrome (RR=1.70, 95%CI: 0.96—3.03, P=0.07). Conclusion Based on the current
data, the open reduction and internal fixation with steel plate group is superior to the external
fixation group in the recovery of ulnar deviation angle, ulnar variation, pronation movement and
infection rate, but there is no significant difference between the two groups in palm inclination
angle, reduction of radial height, recovery of grip strength, range of motion such as radial and
ulnar deviation or supination, DASH score and total complication rate.

[Key words] humeral fractures; external fixators; fracture fixation, internal
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Figure 1 Document retrieval process
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Mohamed A Mohamed%; 2022 27 26 20\7 18\8  47.4(10.4)  48.9(15.3) 12 c2-3 ORB@WE® 5
Rajeev Shukla 2014 62 48 29\33 20\28 38.95+13.15 39.33+13.1 6. 12 o ® 5
Kevin C Chung% 2021 64 65 — — 24 Al-3 C1-3 @e® 5
Ratish Kumar Mishra% 2021 31 31 = 34.614+11.57 35.68+12.83 1.5, 3. 6. 12 3 @@6® 5
Aryan Sharma% 2020 15 15 18\12 54.03+10. 52 3.6 C1-3 OE® 6
Trine Ludvigsen% 2021 73 69 14\128 56 12 Al-3 [©) 5
Georg Gradl% 2013 50 52 13\89 63 1.5, 6, 12 A3, C1-3 ORE@®® 4
Trine Ludvigsen % 2021 81 75 8\73  8\67 57 56 3. 12 A3 OREB®® 5
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Cecilia Mellstrand NavarroZ§ 2016 70 70 7/63  4\66 63 63 3 12 A2-3 C1-3 ORe® 6
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Maria K T Wilcke 2011 30 33 10\23 8\25 56 (21-69) 55 (20-69) 3. 6 A1-3 C1-3 ©®® 3
Marcus Landgren’ 2011 22 23 14\36 48 (20-65) 48 (20-65) 60 c1-3 OR@®® 3
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Figure 3 Bias risk assessment diagram
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Figure 4 Summary of bias risk
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—0.72,95% CI: —1.35~—0.10,P=0.02], W

2 % G X [MD=0.35,95%CI : —3.40~ K6,
4.11,P=0.85], WK 5,
SMEERS Rt MEsE Mean Difference Mean Difference

Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% ClI
Egol 2008 25 109 50 57 66 57 98% -3.20[-6.67,0.27] |
Gradl 2013 72 07 50 01 05 52 10.7% 7.10[6.86, 7.34] .
Hammer 2019 -0.23 71 82 207 278 84 8.3% -230[8.44 384 -1
Jeudy 2011 15 25 38 -03 24 36 10.6% 1.80[0.69, 2.91) i
Landgren 2011 4 7 22 2 9 23 9.2% 2.00[-2.70,6.70) A
Ludvigsen 2021 (2) 46 55 73 55 57 69 105% -0.90[-2.74,094] —=r
Mohamed 2022 41 88 27 42 7.2 26 94% -010[-4.42 422 S TR
Roh 2015 3 4 38 g 5 36 104% -2.00[-4.07,0.07] I
Sharma 2020 52 4863 15 227 0.82 15 10.3% 2.93[0.55,5.31) T
Wang 2018 96 1.2 41 121 1.7 41 107% -2.50[-3.14,-1.86] -
Total (95% CI) 437 439 100.0% 0.35[-3.40, 4.11]

Heterogeneity: Tau®= 34.21; Chi*= 964.04, df= 9 (P < 0.00001); F= 99%
Test for overall effect: Z=0.18 (P = 0.85)
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Figure 5 Forest plot of palmar inclination angle after DRF treated with external fixator and open reduction and internal fixation
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SMEERS AtrmEsE Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% CI
Egol 2008 207 53 50 20 42 57 78%  070[1.13,253) T
Hammer 2019 179 48 82 1987 18 84 13.7% -1.97[-3.08,-0.86) -
Jeudy 2011 241 138 39 25 16 36 187% -0.90[1.58,-0.22) -
Landgren 2011 23 5 22 25 4 23 45% -2.00[4.65 065
Ludvigsen 2021 (2) 242 36 73 232 33 69 134%  1.00[0.14,2.14) =
Mohamed 2022 205 65 27 208 55 26 32% -0.30[3.54,2.94) —r
Roh 2015 23 3 38 24 3 36 111% -1.00(-2.37,037) —
Sharma 2020 179 248 15 1923 254 15 80% -1.33[3.13,047) S
Wang 2018 186 1.3 41 204 15 41 196% -0.80[1.41,-019) -
Total (95% Cl) 387 387 100.0% -0.72[-1.35,-0.10] ¢
Heterogeneity: Tau®= 0.42; Chi*= 17.87, df= 8 (P = 0.02); F= 55% 5_20 10 5 1=0 20’
Test for overall effect: Z= 2.27 (P = 0.02) B B
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Figure 6 Forest plot of ulnar inclination angle after DRF treated with external fixator and open reduction and internal fixation
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Egol 2008 107 28 50 99 26 57 197%  0.80[0.23,1.83]

Hammer 2019 816 3 82 959 13 70 241% -1.43[2.15,-0.71] -

Ludvigsen 2021 (2) 101 27 73 103 26 69 21.9% -0.20[1.07,0.67]

Mohamed 2022 89 42 27 96 32 26 99% -0.70[2.71,1.31]

Wang 2018 1.3 15 41 121 17 41 244% -0.80[-1.49,-0.11]

Total (95% CI) 273 263 100.0%  -0.50 [-1.26, 0.27]

Heterogeneity: Tau® = 0.50; Chi*= 13.37, df= 4 (P = 0.010); F= 70% o ¥ 5 pn 20

Test for overall effect: Z=1.27 (P=0.21) RHEE SNEEze
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Figure 7 Forest plot of radial height after DRF treated with external fixator and open reduction and internal fixation
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SMNEERS AtmmEsE Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD_Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI
Egol 2008 18 26 50 19 57 57% 0.80[0.07,1.67]
Jeudy 2011 1.2 05 39 0.4 06 36 695% 0.80[0.55,61.05]
Landgren 2011 1.8 21 22 1 24 23 29% 080[-043 203
Ludvigsen 2021 (2) 16 19 73 08 16 69 132% 0.80[0.22,1.38)
Roh 2015 1517 38 07 14 36 87% 0.80([0.09 1.51)
Total (95% ClI) 222 221 100.0% 0.80 [0.59, 1.01]
Heterogeneity: Chi*= 0.00, df= 4 (P = 1.00); F= 0% e = . =
Test for overall effect. Z=7.49 (P < 0.00001) ENEE SNEsze
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Figure 8 Forest plot of ulnar variance after DRF treated with external fixator and open reduction and internal fixation
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Study or Subgroup

SD_Total Weight

Std. Mean Difference

Std. Mean Difference

IV, Random, 95% CI IV, Random, 95% ClI

Egol 2008

Gradl 2013

Hammer 2019
Landgren 2011
Ludvigsen 2021 (2)
Mishra 2021
Mohamed 2022

Roh 2015

Saving 2019

Total (95% CI)

SHEBERE RtmmERE
Mean _SD Total Mean
100 57 50 85 275
868 28 50 841 33
301 99 82 316 126
90 2 22 95 12
218 81 73 248 76
26.68 4.87 31 3268 299
848 14 27 852 12
75 14 38 78 16
90 16 56 102 59
429

442

11.6%
11.4%
12.2%

9.8%
12.0%
10.0%
10.3%
11.0%
11.8%

100.0%

Heterogeneity: Tau*= 0.25; Chi*= 53.80, df= 8 (P < 0.00001); F= 85%

Test for overall effect: Z= 0.84 (P = 0.40)
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Figure 9 Forest plot of grip strength after DRF treated with external fixator and open reduction and internal fixation
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SMEERE RtRmEzE
Study or Su Mean _SD Total Mean SD Total Weight
Egol 2008 84 97 50 82 133 57
Gradl 2013 911 19 50 866 23 52
Hammer 2019 59.3 121 82 593 118 84
Ludvigsen 2021 (2) 66 9 73 69 9 69
Mishra 2021 63.77 6.37 31 6719 485 31
Mohamed 2022 64.2 8 27 651 7 26
Saving 2019 89 10 56 93 14 62
Sharma 2020 6313 272 15 7553 6.09 15

Total (95% CI) 384

Test for overall effect: Z= 0.95 (P = 0.34)

95%CI: —4.88~ —0.31, P=0.03], 1fi 7€ ¥ {8
[MD=—3.84,95%CI:—9.60~1.91,P=0.197;
FH[MD=—2.12,95%CI: —6.47 ~2.24,P=
0.34]3 g5 [MD= —3.22,95% CI : —6.46 ~0.02,
P=0.05]; kMg [ MD= —0.01,95%CI:—0.82~
0.85, P=0.98]; R M [ MD = — 0. 00, 95% CI :
—0.33~0.33,P=0. 98 |SF H I M Z R LG I ¥ E
X (P>0.05), WK 10~15,

Mean Difference
IV, Random, 95% CI

Mean Difference
IV, Random, 95% CI

11.9%
13.5%
12.4%
12.8%
12.8%
121%
11.9%
12.5%

396 100.0%
Heterogeneity: Tau®= 36.40; Chi*= 140.79, df= 7 (P < 0.00001); F= 95%

I

2.00 [-2.38, 6.39]
4.50(3.68, 5.32]
0.00 [-3.64, 3.64]
-3.00 [-5.96, -0.04]
-3.42 [-6.24,-0.60)
-0.90 [-4.94, 3.14]
-4.00 [-8.36, 0.36)
-12.40 [-15.78,-9.02]

-

e

-2.12[-6.47, 2.24]

.20 -10 1 20
RRABE SMEER?

it

10 MEERSVIAEMHNEEART DRF REEENHZHKE

Figure 10 Forest plot of palmar flexion after DRF treated with external fixator and open reduction and internal fixation

Mean Difference Mean Difference

IV. Random. 95% CI

SHEERE RtmmEsE
Study or Subgroup Mean SD Total Mean SD Total Weight
Egol 2008 90 135 50 87 131 57 12.0%
Gradl 2013 945 13 50 922 19 52 132%
Hammer 2019 66.2 136 82 701 1 84 125%
Ludvigsen 2021 (2) 59 1" 73 64 13 69 125%
Mishra 2021 62 8.09 31 7023 443 31 127%
Mohamed 2022 64.1 8 27 631 M 26 12.0%
Saving 2019 94 12 56 97 14 62 122%
Sharma 2020 60.27 1.98 15 766 485 15 129%
Total (95% CI) 384 396 100.0%

Heterogeneity: Tau®= 64.98; Chi*= 229.21, df= 7 (P < 0.00001); F=97%

Testfor overall effect: Z=1.31 (P=0.19)

"
Figure 11

IV. Random, 95% CI

3.00 [-2.06, 8.06)
2.30 [1.67, 2.93] -
-3.90 [-7.67,-0.13]
-5.00 [-8.97,-1.03]
-8.23[-11.48,-4.98)
1.00-4.19,6.19]

—_—
—_—
—_—

-3.00[-7.68, 1.69] —_—
-16.33[-18.98,-13.68) —
-3.84[-9.60, 1.91] .
-20 0 0 10 20

-1
RRARE SMEIERS

SNEEREVFAEM A EERTT DRF REE MEIFHRIKE

Forest plot of dorsal extension after DRF treated with external fixator and open reduction and internal fixation
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ShEERE R EE Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random.95% Cl IV, Random, 95% ClI
Egol 2008 95 57 50 100 6.7 57 147% -5.00[7.35,-2.65) -
Gradl 2013 100 0 50 100 0 52 Not estimahble
Hammer 2019 864 56 82 873 57 84 158% -090[2.62 082 o Il
Ludvigsen 2021 (2) 82 9 73 84 6 69 14.4%  -2.00[-4.50,0.50] =T
Mishra 2021 83.7 414 31 8526 3.57 31 154%  -1.56[-3.48,0.36] ]
Mohamed 2022 724 4 27 735 10 26 11.1%  -1.10[5.23,3.03] ==l
Saving 2019 100 8 56 99 7 62 13.9% 1.00[1.73,3.73) I
Sharma 2020 66.67 2.66 15 7487 368 15 14.8% -8.20[-10.50,-5.90] I
Total (95% ClI) 384 396 100.0% -2.60 [-4.88,-0.31] >
Heterogeneity: Tau®= 7.81; Chi*= 38.13, df = 6 (P < 0.00001); F= 85% T g ) e 20
Test for overall effect: Z=2.23 (P = 0.03) RENEE ShEERe
B 12 SMEERSVIFELNEER T DRF AR J5HE A8 R E
Figure 12 Forest plot of pronation after DRF treated with external fixator and open reduction and internal fixation
SMNEEZRE At MEE Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random. 95% Cl IV, Random, 95% ClI
Egol 2008 99 103 50 95 93 57 11.9% 4.00[0.26,7.74) T
Gradl 2013 9085 07 50 99 06 52 142% -8.15(-8.40,-7.90] -
Hammer 2019 81.8 164 82 877 55 84 11.9% -590[-9.64,-2.16] —
Ludvigsen 2021 (2) 79 13 73 83 8 69 121% -4.00[-7.53,-0.47] ==
Mishra 2021 78.23 6.26 31 8081 485 31 128% -258[5.37,0.21] -
Mohamed 2022 80.2 7 27 819 i 26 11.9% -1.70[-5.47,2.07] =
Saving 2019 96 8 56 95 1" 62 12.2% 1.00 [-2.45, 4.45) i
Sharma 2020 69.27 2.76 15 766 4.85 15 12.8% -7.33[10.15,-4.51] -
Total (95% ClI) 384 396 100.0% -3.22[-6.46,0.02] <@
Heterogeneity: Tau*= 19.28; Chi*= 98.48, df=7 (P < 0.00001); F=93% _20 _1 0 0 2=U
Test for overall effect: Z=1.95 (P = 0.05) RRHERE 9?‘@2{-:3:
B 13 SEERSVFEMNEZERTT DRF RIGHE/EHHRKE
Figure 13 Forest plot of supination after DRF treated with external fixator and open reduction and internal fixation
SMEERE iRt AEsE Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean _SD Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% CI
Egol 2008 99 103 50 95 93 57 17.2% 0.41[0.02,0.79]
Gradl 2013 976 1.3 50 939 21 52 16.8% 2.09[1.61,2.58] m——
Ludvigsen 2021 (2) 20 8 73 23 7 69 17.3% -0.40 [-0.73,-0.06] =
Mohamed 2022 19.2 6 27 184 4 26 16.6% 0.15[-0.39, 0.69]
Saving 2019 94 11 56 100 13 62 17.2% -0.49[-0.86,-0.13] -
Sharma 2020 146 1.06 15 17.27 162 15 149% -1.90[-2.78,-1.02] ——
Total (95% CI) 271 281 100.0% 0.01 [-0.82, 0.85]
Heterogeneity: Tau®= 1.02; Chi*= 105.25, df= 5 (P < 0.00001); *= 95% L % g : F.

Testfor overall effect: Z= 0.03 (P = 0.98)
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Figure 14 Forest plot of radial deviation after DRF treated with external fixator and open reduction and internal fixation

Std. Mean Difference
IV. Random. 95% CI

Std. Mean Difference
IV, Random, 95% CI

SMEBERR iRtRmEE

Study or Subgroup Mean SD Total Mean SD Total Weight
Egol 2008 79 74 50 78 94 57 18.4%
Gradl 2013 931 2 50 923 24 52 181%
Ludvigsen 2021 (2) 37 9 73 40 9 69 195%
Mohamed 2022 26.4 4 27 251 3 26 147%
Saving 2019 102 15 56 99 13 62 18.8%
Sharma 2020 254 264 15 286 318 15 104%
Total (95% CI) 271 281 100.0%
Heterogeneity: Tau®= 0.12; Chi*=17.62, df= 5 (P = 0.003); F=72%

Testfor overall effect: Z= 0.02 (P = 0.98)

0.12[-0.26, 0.50]
0.36 [-0.03, 0.75)
-0.33 [-0.66, -0.00]
0.36 [-0.18, 0.90]
0.21 [-0.15, 0.58]
-1.07 [-1.84,-0.29]

0.00 [-0.33, 0.33]

B 15 SEERSVFEAMKNEERST DRF KRG RIHH R K E

Figure 15 Forest plot of ulnar deviation after DRF treated with external fixator and open reduction and internal fixation

PEAEE RAL T AP E 22 H [ MD =0.10, 95% CI ;

237 VASiE4y

A 3 mEFgE L VAS B

IHEREE R B B (1P =02, P =0.40),

R ] R 000 AR A, f

4 &

2L 20

TR E EH VAS

0.02~0.17,
16,

2
iRtRAEE ﬁblﬁl;&%

g

P=0.01]. 2 5% A %t

p, g
- &

S 0L



« 144 -

=[S S AN S 74

$546 B 2 W)

SMEERR RtrMEE Mean Difference Mean Difference
Study or Subgroup Mean _ SD Total Mean SD Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI
Gradl 2013 03 02 50 02 02 52 950% 0.10([0.02,0.18] 1
Hammer 2018 04 11 70 0.4 1 70  47% 0.00[0.35, 0.35] =
Mohamed 2022 464 243 27 368 261 26 0.3% 0.96[-0.40, 232
Total (95% CI) 147 148 100.0% 0.10[0.02,0.17] l’

Heterogeneity: Chi*=1.85, df= 2 (P = 0.40); F= 0%
Test for overall effect: Z= 2.54 (P = 0.01)

[—=E72Y

16 SMEERSVFAEMLHNEER

L :
Favours [experimental] Favours [control]

J7 DRF RJg VAS ¥4 B #Z #k B

Figure 16 Forest plot of VAS score after DRF treated with external fixator and open reduction and internal fixation

2.3.8 DASH ¥4y I 6 T sl
DASH P43 R4 ey, SR (1P =69%,P =

ARG EE DASH a4 E£ R LS E X[ MD=
0.07,95%CI : —3.02~3.16,P=0.96 ], WLI® 17,

0. 007) , 2K FH Bl AIL 500 A58 29 53 T o e 4 235 5 /s Rl R
SMEESL At EsE Mean Difference Mean Difference

Study or Subgroup Mean _ SD Total Mean SD Total Weight IV, Random, 95% ClI IV, Random, 95% CI
Abramo 2009 14 13 24 87 89 26 136% 5.30[093,11.53) T
Egol 2008 17.2 337 50 13 309 57 52% 4.20[-8.11,16.51)
Hammer 2019 8.1 14 76 15 129 84 196% -6.90[11.09,-2.71) —
Landgren 2011 13 16 22 15 14 23 8.8% -2.00[-10.80,6.80]
Mishra 2021 561 26 31 465 1.81 31 295% 0.96 [-0.16, 2.08) il
Saving 2019 7 99 56 54 71 62 23.3% 1.60 [-1.54,4.74) 5
Total (95% CI) 259 283 100.0% 0.07 [-3.02, 3.16] ?
Heterogeneity: Tau®= 8.10; Chi*= 15.96, df= 5 (P = 0.007); F= 69% 1_20 - 1 0 5 1=0 20=

Testfor overall effect: Z= 0.04 (P = 0.96)

N
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J7 DRF R J5 DASH iE4 B9 ZR Hh &

Figure 17 Forest plot of DASH score after DRF treated with external fixator and open reduction and internal fixation

239 JfFkGE 17 BRI T ARG IERIE,
SPEARR (17 =36%,P =0.08) , % JH [ & %01 #E
AL G RR PR TR Or ARG 838 BT RO & A%
ERANAAG I 2FE X[RR=1.10,95%CI :0.94~
1.27,P =0. 23], M r A JF A& AE 1, Je i UL ) 02 ek e

AR B e DX S 1k 5 258 5 AIE e A R 3 10 35T

%[4,5,8,10711.13.15,17.20721] EHi%:‘ T j‘JF‘ZifE ,:P E"JEZ% .,

W Z A7 78 S AR 8/ (12 =000, P = 0. 68) , 5%

Heterogeneity: Chi*= 22.84, df=15 (P = 0.09); IF= 34%

JH 1 5 28307 A5 18 43 A 25 5 B 7 B B PN T e R
BB TAMNEE SR HARR=5.18,95%CI : 2.50~
10.73,P<C0. 0011, 225 A ge it & S, 3 11 Wbk
M T ARG CRPS kA RHREAR I =0%,
P =0.80) 2k T [ 7 2% 0 B AU 53 Br o 45 e 7s I T
RITEJGHRH CRPS KA RN ER TG T ¥ 2 X
[RR=51.70,95%CI :0.96~3.03,P=0.07]., LK
18~20,

SMESERL At EsE Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% CI M_-H, Fixed, 95% CI
Ahramo 2009 29 24 21 26 Not estimable
Chung 2021 8 64 4 65 1.9% 2.03[0.64,6.41] —
Egol 2008 9 50 14 57 6.2% 0.73[0.35,1.55) —
Gradl 2013 7 50 13 52 6.0% 0.56 [0.24,1.29) —
Hammer 2019 45 82 37 84 17.2% 1.25[0.91,1.70] ™
Jeudy 2011 22 39 13 36  6.4% 1.56 [0.93, 2.61] i
Ludvigsen 2021 (2) 33 73 41 69 19.8% 0.76 [0.55, 1.05) —e=T
Mishra 2021 6 3 4 3 1.9% 1.50 [0.47, 4.80] —
Mohamed 2022 7 27 3 26 1.4% 2.25[0.65,7.77] ]
Navarro 2016 26 70 28 70 13.2% 0.93[0.61,1.41) e
Roh 2015 13 38 6 36 29% 2.05[0.87,4.82]
Saving 2019 9 56 16 62 71% 0.62[0.30,1.30] -1
Sharma 2020 6 15 2 15  09% 3.00[0.72,12.55)
Wang 2018 7 41 5 41 2.4% 1.40[0.48, 4.05] ]
Wilcke 2011 13 30 8 33 36% 1.79(0.86, 3.70] T
Williksen 2013 18 59 15 52 75% 1.06 [0.60, 1.88] —
Xu 2009 5 14 4 16 1.8% 1.43[0.47, 4.30] - -
Total (95% CI) 763 771 100.0% 1.10 [0.94,1.27]
Total events 263 234 ) ) ) ) ) )
2 05 1 2

Test for overall effect: Z=1.21 (P=0.23)
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Figure 18 Forest plot of total complications after DRF treated with external fixator and open reduction and internal fixation
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ShEERS At EsE Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Fixed. 95% Cl M-H, Fixed, 95% CI
Abramo 2009 3 24 0 26 57% 7.56(0.41,139.17) g
Egol 2008 0 50 1 57 16.6% 0.38(0.02,9.10)
Gradl 2013 3 50 0 52  5.8% 7.27[0.39,137.35) >
Ludvigsen 2021 (2) 8 73 1 69 121%  7.56(0.97,58.89) |
Mishra 2021 2 03 1 31 11.8%  2.00(0.19,20.93)
Mohamed 2022 5 27 1 26 12.0%  4.81[0.60,38.48) -
Navarro 2016 1M1 70 0 70 5.9% 23.00(1.38,382.89) — ¥
Roh 2015 3 38 1 36 121%  2.84(0.31,26.09) —_— T
Sharma 2020 1 15 ) 15 11.8%  1.00(0.07,14.55)
Williksen 2013 6 59 0 52  6.3% 11.48[0.66,199.04) >
Total (95% Cl) 437 434 100.0%  5.18[2.50, 10.73] >
Total events 42 6

Heterogeneity:
Test for overall

Chi*= 6.5, df= 9 (P = 0.68); F= 0%
effect Z= 4.43 (P < 0.00001)

19 SHNEERSEVFEMNEERTT DRF RERRLENHKE

Figure 19 Forest plot of infection rate after DRF treated with external fixator and open reduction and internal fixation

T T

1 10 100

0.1
RRAEE SPEIERS

SMEER Rtm M EsE Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H. Fixed. 95% ClI M-H. Fixed, 95% CI
Abramo 2009 2 24 1 26 5.4% 217[0.21,22.39)
Gradl 2013 2 50 2 52 111% 1.04[0.15,7.10] -1
Hammer 2019 2 70 3 70 17.0% 0.67[0.11,3.87] —_— T
Ludvigsen 2021 (2) 8 73 3 69 17.4% 2.52[0.70,9.12] T-
Mishra 2021 3 3 0 3 2.8% 7.00([0.38,130.10]
Mohamed 2022 2 27 0 26 29% 4.82[0.24,95.88)
Navarro 2016 3 41 0 41 2.8% 7.00([0.37,131.38]
Roh 2015 1 38 1 36 58% 0.95[0.06,14.59)
Saving 2019 0 56 1 62 81% 0.37 [0.02, 8.86]
Wilcke 2011 1 30 0 33 27% 3.29(0.14,77.82)
Williksen 2013 4 59 4 52 24.0% 0.88[0.23, 3.35] .
Total (95% CI) 499 498 100.0%  1.70[0.96, 3.03] @
Total events 28 15
Heterogeneity: Chi*= 6.17, df= 10 (P = 0.80); F= 0% 5 =u1 0=1 : 1’0 150

Test for overall effect: Z=1.82 (P = 0.07)

RRAEE SHEESR
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Figure 20 Forest plot of incidence of CRPS after DRF treated with external fixator and open reduction and internal fixation
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