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Meta-analysis on risk factors for incisional infection after ankle fracture

surgery

ZHANG Shan-shan', LIU Hang-yu', CUI Li-min®> (1. School of Nursing , Yanbian Universi-
ty, Yanji 133000, China; 2. Department o f Orthopedics, A f filiated Hospital o f Yanbian Uni-
versity , Yanji 133000, China)

[Abstract] Objective To explore the main risk factors for incisional infection after ankle fracture surgery. Meth-
ods Literatures in China National Knowledge Infrastructure (CNKD), Wanfang, VIP, PubMed, Embase, Web of
Science, and Cochrane Library from the establishment of the database to June 2021 were searched by computer.
After two reviewers independently screened the literatures, extracted the data and evaluated the quality according to
the inclusion and exclusion criteria, Meta-analysis was performed with Rev Man 5.3 and STATA 12. 0 software.
Results 12 literatures were included for analysis, involving10 037 patients, including 560 cases of incisional infec-
tion, incidence of incisional infection was 5.58%. Meta-analysis results showed that the main risk factors for inci-
sional infection after ankle fracture surgery included: age (MD = 4. 70, 95%CI; 3. 05 — 6. 34), body mass index
(MD=0.82, 95%CI: 0.36—1.29), preoperative albumin<(35 g/L (OR=2.30, 95%CI; 1.26—4.22), combined
with diabetes (OR=1. 71, 95% CI: 1.26 = 2. 30), combined with heart disease (OR = 2.92, 95% CI. 1. 74 -
4.91), smoking (OR=1.51, 95%CI: 1.05-2.16), drinking (OR=1.56, 95%CI: 1.19 = 2.05) , open fracture
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(OR=5.59, 95%CI: 4.05—7.73), combined with fracture dislocation (OR=1.72, 95%CI:1.35 - 2.18), dura-
tion of surgery (MD=24.56, 95%CI: 17.59 — 31.53), American Society of Anesthesiologists (ASA) grade >3
(OR=2.05, 95%CI;: 1.51=2.78), and grade II-IV contaminated incision (OR = 4. 66, 95% CI. 2. 93 = 7. 43).

Conclusion There are multiple risk factors for incisional infection after ankle fracture surgery. health care workers

should pay attention to the main risk factors for incisional infection after ankle fracture surgery and take targeted

measures to reduce incisional infection rate.

[Key words| ankle fracture; Meta-analysis; incisional infection; post-operative; risk factor
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Figure 1 Flow chart of literature screening for Meta-analysis

on incisional infection after ankle fracture surgery
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Table 1 Basic characteristics of included literatures for Meta-analysis on incisional infection in patients after ankle fracture
surgery
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A5} B ez 1o 2020 36 744 T 2016 4F 2 H—2018 4F 4 A i 161 — X B 1.2.4~14
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Table 2 Quality evaluation results of included literatures for Meta-analysis on incisional infection in patients after ankle frac-

ture surgery

0l SR A RER P A AR RER
TEFE Al B el putes CINEA S e

X1 w L 3 1 2 6 Ovaskal 1+ 3 2 1 6

Fifi N o) 3 1 3 7 Ji kg 018 3 2 1 6

£F B g0 3 2 2 7 F k0 3 1 2 6

Sunt"J 3 2 2 7 Naumann!2! 3 1 2 6

Korim!12J 3 1 2 6 Sunt2t] 3 2 2 7

Mengl'3] 3 1 3 7 Satol2?] 3 2 2 7

F3OPCEITBRE D B ER KR Meta 43 H7 4
Table 3 Meta-analysis on risk factors for incisional infection in patients after ankle fracture surgery
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Experimental Control Mean Difference Mean Difference

Study or Subgroup Mean SD Total Mean SD  Total Weight IV, Fixed,95%CI 1V, Fixed,95%CI
Jinghong Meng2018 50.612.4 74 442 1452543 324%  6.40[3.52,9.28] =
Ran Sun2017 47.414.6 46 44 1421247 14.6% 3.40[-0.89,7.69] ]
Toshifumi Sato2021 51.6221.6 69 50.3318.991 132 9.9% 1.29[-3.93,6.51]
Yaning Sun2017 48.116.8 66 44 1421510 159% 4.10[-0.02,8.22]
Hﬂﬂﬁ 2020 53.215.8 36 453 145 744 9.7% 7.90[2.63,13.17]

p 473134 19 482 124 187 6.8% —0.90[-7.18,5.38] S——
l;m/ ﬂé 2020 54.213.1 28 482 12.6 332 10.6% 6.00[0.96,11.04]
Total (95%CI) 338 7695100.0%  4.70[3.05,6.34] . >
Heterogeneity : Chi’=8.14,df=6 (P=0.23);’=26% 10 5 3 10

Test for overall effect: 2=5.61 (P<0.000 01) Favours [experimental] Favours [control] — 4F %

Experimental Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Fixed,95%CI IV, Fixed,95%CI
Jinghong Meng2018 25.1 4.2 74 245 3.4 2543 23.1% 0.60[-0.37,1.57] i B
Ran Sun2017 25.74.76 46  24.6 4.14 1247 11.1% 1.10[-0.29,2.49] 7
Toshifumi Sato2021 24.534.99 69 24.01 4.19 1132 14.9% 0.52[-0.68,1.72] ]
Yaning Sun2017 25.74.44 66 24.7 3.67 1510 18.2% 1.00[-0.09,2.09] 1
B % 2020 25.84.63 36 24.2 389 744 9.1% 1.60[0.06,3.14] |
St 2020 23.6 2919 244 32 187 11.3% -0.80[-2.18,0.58]
fdi/NEE 2020 26.1 3428 241 35 332 12.5% 2.00[0.69,3.31]
Total (95%CI) 338 7695 100.0%  0.82(0.36,1.29] D
Heterogeneity : Chi’=10.06, df=6 (P=0.12) ;’=40% 4 _’2 2’ jl

Test for overall effect:Z=3.48 (P=0.000 5)

Favours [experimental] Favours [control] ~ BMI

Experimental Control Mean Difference Mean Difference
Study or Subgroup  Mean  SD Total Mean SD Total Weight 1V, Fixed,95%CI 1V, Fixed ,95%CI
Jinghong Meng2018 127.3 58.274 101.6 61.52543 26.8% 25.70[12.23,39.17] -
Ran Sun2017 120.7 68.4 46 101 66.51247 12.0% 19.70[-0.41,39.81]
Yaning Sun2017 121.6 653 66 100.5 64.71510 18.8%21.10[5.01,37.19]
£ & 2019 123.57 36.22 11  97.46 30.14 227 10.3%26.11[4.35,47.87]
it 2020 132 5319 99 51 187 7.8%33.00[8.07,57.93] —_—
fili /N 2020 1493 3728 1243 31.1 332 24.4%25.00[10.89,39.11]
Total (95%CI) 244 6046 100.0% 24.56[17.59,31.53] ) ’

Heterogeneity : Chi’=0.89,df=5 (P=0.97) ;=0 —5'0 —éS 0 2'5
Test for overall effect: Z=6.91 (P<0.000 01) Favours [experimental] Favours [control] T A} 7]

Experimental  Control Odds Ratio Odds Ratio

Study or Subgroup Events Total Events Total Weight M-H, Fixed,95%CI M-H, Fixed,95%CI

Jinghong Meng2018 13 74 134 2543 33.7% 3.83[2.05,7.15] -

Korim2014 4 29 0 681 0.2% 240.53[12.61,4 588.04] R

Yaning Sun2017 16 66 84 1510 28.8% 5.43[2.97,9.94] Sl

B3 % 2020 11 36 41 744 142% 7.54[3.47,16.39] —

X% 2019 5 22 10 205 8.1% 5.74[1.76,18.71]

fiti /N7 2020 8 28 25 332 15.0% 4.91[1.97,12.27]

Total (95%CI) 255 6015 100.0% 5.59[4.05,7.73] *

o rone =8 g; df=5 (P; (2)91‘2) P=40%

Heterogeneity : Chi*=8.33, df= ~0.14) ; P=40% t + + y

Test for averall effect; 721045 (P<0.000 01) 0.001 01 1 10 1000

Favours [experimental| Favours [control] — JT it ¥ B 7

Experimental Control Odds Ratio Odds Ratio

Study or Subgroup Events Total Events Total Weight M=H, Fixed,95%CI M-H, Fixed,95%CI

Jinghong Meng2018 4 74 151 2543 14.1% 0.91[0.33,2.51]

Markus G2017 2 29 32 538 53% 1.17[0.27,5.15]

Mikko T2013 20 131 9 131 13.3% 2.44[1.07,5.59]

Ran Sun2017 5 46 79 1247 8.7% 1.80[0.69,4.69] ]

Toshifumi Sato2021 11 69 117 1132 19.7% 1.65[0.84,3.22]

Yaning Sun2017 7 66 97 1510 12.7  1.73[0.77,3.89] _

I 2020 536 51 744 7%  2.190.82.5.88] T

X% 2019 4 22 20 205 5.5%  2.06[0.63,6.67] W,

+ & 2019 6 11 110 227 8.1%  1.28[0.38,4.30] S

FfiZNE 2020 4 28 24 332 5.6%  2.14[0.69,6.67]

Total (95%CI) 512 8609 100.0% 1.71[1.26,2.30] >

Total events 68

Heterogeneity : Chi’=3.19,df=9 (1’—0 96) s P=0 + + + + +

4

10

Test for overall effect: Z=3.50 (P=0.000 5) 01 02 05 1 2 o
contro i

Favours [experimental] Favours

Experimental ~ Control Odds Ratio Odds Ratio
Study or Subgroup Events Total Events Total Weight M-H, Fixed,95%CI M-H, Fixed,95%CI
Jinghong Meng2018 7 74 62 2543 29.1% 4.18[1.84,9.48]

[——
Ran Sun2017 3 46 36 1247 219% 2.35[0.70,7.92] -
Yaning Sun2017 4 66 41 1510 29.6% 2.31[0.80,6.66] B =
3 |
e

- B #%E 2020 36 25 744 19.4% 2.61[0.75,9.10 I

Total (95%CI) 222 6044 100.0% 2.92[1.74,4.91]

Total events 17 164

Heterogeneity : Chi’=1.08,,df=3 (P=0.78) ; I’=0 + t t
Test for overall effect: Z=4.05 (P<0.000 1) 005 02 . 3 20

Favours [experimental] Favours [control] L Ik
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Experimental ~ Control Odds Ratio
Study or Subgroup Events Total Events Total Weight M—H, Fixed,95%CI

Odds Ratio
M-H, Fixed,95%CI

Jinghong Meng2018 23 74 439 2543 354%  2.16[1.31,3.57] —=—

Markus G2016 4 29 26 538 4.7%  3.15[1.02,9.72]

Ran Sun2017 3 46 99 1247 13.6%  0.81[0.25,2.65]

Yaning Sun2017 11 66 116 1510 16.7% 2.40[1.22,4.72]

{7 2020 8 36 55 744 82% 3.58[1.56,8.23] | I —

X ¥ 2019 4 22 17 205 5.6%  2.46[0.75,8.09] B

S UL 2020 9 19 79 187 158%  1.23[0.48,3.17]

Total (95%CI) 292 6974 100.0%  2.05[1.51,2.78] >

Total events 831 , . ] ' . ;

rﬁ‘le‘le;og.eneilnyl:]Cl}ifz:ﬁIZO_,4(1216 ;)PBO(.)‘:)B)(;){EZ% Oil sz 0'.5 1 2’ 5’ i

est for overall effect: Z=4.64 (P<0. ) Favours [experimental] Favours [control] ASA /3% =3 4%

Experimental ~ Control Odds Ratio Odds Ratio

Study or Subgroup Events Total Events Total Weight M-H, Random,95%CI M-H, Random,95%CI

Jinghong Meng2018 18 74 177 2543 21.6% 4.30[2.47,7.47)] e

Ran Sun2017 8 46 101 1247 164%  2.39[1.09,5.26] =

Yaning Sun2017 24 66 178 1510 223%  4.28[2.53,7.23] -,

15} W% 2020 2 36 82 744 18.1%  12.69[6.25,25.76]

F %2019 9 11 91 227 7.0% 6.73[1.42,31.84] —_—

R /NE 2020 § 28 38 332 146%  3.09[1.27,7.51] -

Total (95%CI) 261 6603 100.0% 4.66[2.93,7.43]

Total events 9 667 + + + +

Heterogeneity : Tau’=0.18 ; Chi>=11.65,df=5 (P=0.04);/’=57% 0.02 0.1 1 10 50

Test for overall effect:Z=6.48 (P<0.000 01)

Favours [experimental] Favours [control]

M-IV gg54bir

Experimental ~ Control Odds Ratio Odds Ratio
Study or Subgroup Events Total Events Total Weight M—H, Fixed,95%CI M-H, Fixed,95%CI
Jinghong Meng2018 21 74 519 2543 224%  1.55[0.92,2.58] T
Mikko T2013 71 131 49 131 24.0% 1.98[1.21,3.24] ]
Ran Sun2017 11 46 179 1247 103% 1.88[0.94,3.76] f —
Toshifumi Sato2021 19 69 217 1132 193% 1.60[0.93,2.77] 4
AW 2020 10 36 142 744 10.1%  1.63[0.77,3.46] —_—
UL 2020 10 19 98 187 9.1% 1.01[0.39,2.60] -
[ifiZNPE 2020 8 28 40 332 47% 2.92[1.21,7.07] P
Total (95%CI) 403 6316 100.0%  1.72[1.35,2.18]
Total events 150 1244 3 + t + t t
Heterogeneity : Chi’=3.22,df=6 (P=0.78) ;’=0 0.1 0.2 05 1 2 5 10
Test for overall effect:Z=4.43 (P<0.000 01) Favours [experimental] Favours [control] 47 i {7
Experimental ~ Control Odds Ratio Odds Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random,95%CI M-H, Random,95%CI
Jinghong Meng2018 8 74 125 2543 24.1% 2.34[1.10,4.99] e
Ran Sun2017 4 46 59 1247 17.7% 1.92[0.67,5.53] -
Yaning Sun2017 8 66 38 1510 22.9%  5.34[2.39,11.97] | S
{FHI#E 2020 5 36 44 744 18.9% 2.57[0.95,6.92] —
X% 2019 4 22 47 205 16.4% 0.75[0.24,2.32]
Total (95%CI) 244 6249 100.0% 2.30[1.26,4.22] -
Total events 29 ) ) ) )
Heterogeneity : Tau’=0.25 ; Chi’=8.44 , df=4 (P=0.08) ;’=53% 0_'05 0'_2 1 5' 2'0
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