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Application of different sternal fixation models in cardiac surgery

for high-risk patients with sternal dehiscence
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Abstract Objective: To explore the treatment effect of wire cerclage. titanium plate fixation, and sternal
plate fixation in the cardiac surgery of high-risk patients with sternal dehiscence and summarize the application ex-
perience. Methods: A retrospective analysis was performed on 615 high-risk patients with sternal dehiscence who
underwent surgical treatment in the Department of Cardiovascular Surgery, The First Affiliated Hospital of
Zhengzhou University from January 2019 to December 2021, 198 cases who underwent traditional steel wires were
included in steel wire group, 203 cases who received wire and titanium plate fixation were selected as titanium
plate group and 214 cases receiving wire and sternal plate fixation were set as sternal plate group. The periopera-
tive indicators, sternal infection, sternal dehiscence and sternal refixation were compared among the three groups.
Univariate and multivariate logistic regression analysis were used to investigate the risk factors of sternal dehis-
cence in high-risk patients undergoing cardiac surgery. Results: Compared with the steel wire group, the chest clo-
sure time of the titanium plate group and sternal plate group were significantly prolonged, there were significant
differences among the groups(P <C0. 05). Compared with the steel wire group, the drainage at 24 h after surgery,
length of stay in the intensive care unit, duration of mechanical ventilation and hospital stay after cardiovascular
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surgery in titanium plate group and sternal plate group were less, and there were significant differences among the
three groups(P<C0. 001). The number of the postoperative incision infection, sternal dehiscence, and sternal re-
fixation were lower in the titanium plate group and sternal plate group than that in the steel wire group, the inci-
dence of the sternal plate group was the lowest, with statistically significant differences(P<C0. 05). Multivariate
regression analysis showed that age(OR =1.119, 95%CI:1.047—1.196, P =0.001), smoking(OR = 16. 865,
95%CI :4. 994 — 56. 960, P <C0.001), chronic obstructive pulmonary disease (COPD) (OR = 4. 140, 95% CI :
1.556—11. 014, P=0.004), renal failure(OR=3. 952, 95%CI :1.236—12. 636, P =0.020) and long-term use
of hormones(OR =13. 894, 95%CI :2. 314—83. 402, P=0.004) were independent risk factors for sternal dehis-
cence after cardiac surgery. Conclusion: Age, smoking, COPD. renal failure., and long-term use of hormones are
independent risk factors for sternal dehiscence in high-risk patients after cardiac surgery. The application of wire
combined with the titanium plate and wire combined with sternal plate can reduce the risk of sternal dehiscence and
sternal refixation, wire and sternal plate fixation has the best treatment effect, which enhances the stability of
sternal fixation in high-risk patients after cardiac surgery. It is worthy of clinical promotion and popularization.

Key words cardiovascular surgical procedures; sternal dehiscence; postoperative complications
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Figure 1 Sternum fixation with titanium plate
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Figure 2 Sternum fixation with sternal plate
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Table 1 Baseline clinicial characteristics

BlC%) . X+S

i H 22 41 (198 i) Ek AR 20 (203 i) i B AR 2 (214 1D F/x' & P1{H
W/ % 62.3847.18 61.434+7.01 62.2047. 14 1.019 0. 362
PER ¢ 107(54.0) 112(55.2) 116(54. 2) 0.061 0. 970
BMI 25.52+3. 54 25.18+4. 28 25.29+4. 07 0.379 0. 684
W S 74(37.4) 69(34.0) 81(37.9) 0.784 0.676
W R 158(79.8) 155(76. 4) 161(75.2) 1. 301 0.522
15 1L R 154(77.8) 159(78.3) 162(75.7) 0.457 0.796
COPD 54(27.3) 60(29.6) 62(29.0) 0.276 0.871
B REAS 4 24(12. 1) 23(11.3) 28(13.1) 0.301 0. 860
KA TR 6(3.0) 7(3.4) 5(2.3) 0. 464 0.793
I 7(3.5) 10(4.9) 9(4. 2) 0. 479 0. 787
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Table 2 Perioperative data
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Table 4 Univariate regression analysis of sternal dehiscence in high-risk patients after cardiac surgery

FALCRES S B SE Wald OR 95%CI Pl
LY 0.115 0. 030 14. 986 1.122 1.059~1. 190 <20. 001
5 0.156 0.394 0.156 1.169 0.540~2.529 0.692
BMI —0.050 0.053 0. 907 0.951 0.858~1. 055 0.341
% S 1. 900 0.471 16. 280 6.688 2.657~16. 835 <<0. 001
B R I —0.498 0.420 1. 410 0. 608 0.267~1. 383 0.235
o I —0.317 0. 433 0.537 0.728 0.312~1.700 0. 464
COPD 1.032 0. 396 6.796 2. 808 1.292~6.102 0. 009
B DI REAS 4 0.936 0.457 4.190 2.549 1.041~6. 242 0.041
KM M ER 1.792 0.678 6.978 6. 000 1.588~22.673 0.008
TR g 1.216 0.651 3. 487 3.375 0.941~12.100 0. 062
TR

CABG 1. 000

TR 5% 3 R 0.012 0.479 0.001 1.012 0.396~2.585 0. 980

CABG/# 5 i 4 R 0.375 0.588 0. 407 1.455 0.460~4, 601 0. 524

HoAh F AR 0.492 0. 660 0.556 1.636 0.448~5.971 0. 456
KM 75 =X

2 1. 000

R —0.901 0. 465 3.757 0. 406 0.163~1.010 0.043

JREgT —1.529 0.568 7.247 0.217 0.071~0. 660 0. 007
WAHMEFR>2 h 0.488 0.452 1. 164 1. 629 0.671~3.952 0.281
B & U B BBl 0.094 0. 408 0.054 1.099 0.494~2, 444 0.817
LVEF 0. 055 0.037 2.183 1.057 0.982~1,137 0. 140
LI RE 5T 9 —0.650 0.395 2.705 0.522 0.241~1.133 0. 100
ARJG 24 h 5= 0.003 0.001 5.288 1.003 1.000~1. 006 0.021
I W 3 ) 0.184 0.083 4.936 1.203 1.022~1.415 0.026
HILAR 38 < 1St [a] 0. 200 0. 100 3.999 1. 221 1.004~1. 485 0. 046
A J5 A B B[] 0.435 0.207 4,408 1.545 1.029~2. 318 0.036
IABP 0. 605 0.561 1.162 1.831 0.610~5.501 0.281
I K 1k i 1.073 0.571 3.538 2.925 0.956~8. 950 0. 060
X e s (] —0.036 0.052 0.492 0. 964 0.871~1.067 0. 483
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Table S Multivariate regression analysis of sternal dehiscence in high-risk patients after cardiac surgery

AEIS B SE Wald OR 95%CI Pl
E/ % 0.112 0.034 10. 889 1.119 1.047~1.196 0.001
2 2.825 0.621 20. 699 16. 865 4.994~56. 960 <<0. 001
COPD 1.421 0.499 8.096 4. 140 1.556~11.014 0.004
B DI REAS 4 1.374 0.593 5.372 3.952 1.236~12.636 0.020
KA M ER 2.631 0.914 8. 281 13. 894 2.314~83. 402 0. 004
ARJF 24 h 51 & 0.003 0.002 3. 827 1. 003 1.000~1. 006 0. 050
HAE W 4P I ] 0.157 0.100 2. 486 1.171 0.962~1. 424 0.115
ML B (8] 0.093 0.179 0.274 1.098 0.774~1.558 0.601
A5 AR B 1A 0.216 0. 301 0.518 1. 241 0.689~2. 237 0.472
4 1. 000
B —0.929 0.877 1.122 0.395 0.071~2.202 0. 289
uREgin —0.263 0.705 0.139 0.769 0.193~3.059 0.709
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