Advances in Clinical Medicine IifREE%3E /&, 2024, 14(8), 1645-1655 Hans X
Published Online August 2024 in Hans. https://www.hanspub.org/journal/acm
https://doi.org/10.12677/acm.2024.1482401

BEFARPHGEERATEERH A
RERRFIMBIMetasr #rafi 53

&, XAARIT - XRR, LARKIL - REART
HIREERLR S NI R R AR, Bl S E ST

Wk HiA: 20244F7H27H; FHEM: 20244F8H19H; KA HH: 20244F8H29H

h

R

Hi: EEERWFEER T EERRRFREERISCR, Wiz BT ARG RS AR
R, AUUERIIGR T/ERAMKHE. HiE: #idfPubmed, Medline, Elseveir, /35, CNKIZ¥iE
BE, PL “vancomycin” , “local/intraoperative/topical/intra-wound” , “spine/spinal/lumbar/
cervical/thoracolumbar surgery” , “infection” , “SSI” , “#&F#:” , “JE#E” , “FHE” , “FR”,
“RAEEBR” . B SRBEERMIOR PR BRI SRR A FR R0 75 TH R
Bzt BB FEIRSC, 3R i Revman5. 32 T A4 LU CSCHR SRR R, FFEARIEA S _R BN
HEERNTFEEA. FREEMFEFRIBERATM. &R HENR17135, HAmeIxT AR
385, REMEGHFSERKSTR25RE;: A25 MR EHR T BB EER TS EERR R EFEFRER
PREE. SHB16,6886, KPR A EERMA7048%], WHRHI6405]. HIH 4 RIR
APPSR A ERRREARE WIS s AME A A E BRI 110.384%, —HZAMER
FEEMWP < 0.01). [, AEANBZERNEEY, ERAALTERERERERRMIATEERNH
0.28%(0.17, 0.45), —EZAAFEEMER(P < 0.01). HE, ABRFAEZENBEETFIAAEERNR
JERGHFBEEER(P = 0.61). 4i8: FHFARP RMBEG A HERRRENERMOARERG
RIRAER, MIXMREEEAABZREREPERNRE, TTETEIMHERSEERSHET M.

X 5in
FHEFAR, AEHER, REEM, B, WP, EFX0H

Effect of Intra-Wound Vancomycin
Application in Spinal Surgery on the
Incidence of Postoperative Surgical
Site Infection—A Meta-Analysis

Chunhua Liu, Aikebaierjiang-Aisaiti, Aikeremujiang-Muherumua*

CHERERE

WEFIH: XNER, R EERE, WRHRIT KRS HR, TR TR T 5B R AR ARG BRGR
i ) Meta 20 ST R 0], IR EE 33 8, 2024, 14(8): 1645-1655. DOI: 10.12677/acm.2024.1482401


https://www.hanspub.org/journal/acm
https://doi.org/10.12677/acm.2024.1482401
https://doi.org/10.12677/acm.2024.1482401
https://www.hanspub.org/

MEFE 5%

Department of Spine Surgery, The Sixth Affiliated Hospital of Xinjiang Medical University, Urumgqi Xinjiang

Received: Jul. 27%, 2024; accepted: Aug. 19', 2024; published: Aug. 29%", 2024

Abstract

Objective: To systematically evaluate the effect of this method in reducing the infection rate after
spinal surgery by reviewing the comparative literature of prophylactic vancomycin powder surgery,
so as to provide a basis for future clinical work. Methods: Pubmed, Medline, Elseveir, Wanfang, CNKI
and other databases, with the following methods: “vancomycin”, “local/intraoperative/topical/intra-
wound”, “spine/spinal/lumbar/cervical /thoracolumbar surgery”, “infection”, “SSI”, “spine”, “lumbar
spine”, “cervical spine”, “surgery”, “vancomycin”, “infection” and other keywords were used to find
case-control research papers on the effect of intraoperative prophylactic vancomycin powder on the
incidence of postoperative infection, and the Revman5.3 meta-analysis software was used to compare
the overall infection rate in the literature, and the effect of vancomycin application on the infection
rate of different parts and different types of spine surgery was analyzed according to different sub-
groups. Results: A total of 1713 papers were identified, including 38 case-control trials, and 25 papers
were screened to meet the requirements. Twenty-five studies compared the effect of prophylactic use
of vancomycin powder on infection rates after spinal surgery. The total number of cases was 16,688,
including 7048 cases in the prophylactic vancomycin group and 9640 cases in the control group. The
results of meta-analysis showed that the probability of postoperative infection after intraoperative
prophylactic use of vancomycin powder was 0.38 times higher than that of vancomycin without van-
comycin, and the difference between the two was significant (P < 0.01). At the same time, the inci-
dence of infection after vancomycin was 0.28 times higher (0.17, 0.45) than that of vancomycin in pa-
tients treated with internal fixation (P < 0.01). However, vancomycin utilization in patients without
internal fixation had no significant effect on postoperative infection (P = 0.61). Conclusion: The local
prophylactic use of vancomycin powder in spine surgery can significantly reduce the incidence of
postoperative infection, and this effect is more obvious in patients with internal fixation, which can be
popularized and applied in clinical practice of spine surgery.
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2. IRk
21 ARER

P44 BT AE 7T A LR 2 Pubmed (2010~2024), Medline (2010~2024), Embase (2010~2024), Elseveir
(2010~2024), Cochrane [#|431fi(2010~2024), H [E A= 1% “# SCHR % E(2010~2024), 7577(2010~2024), CNKI
SRR 7 (2010~2024) . K 4A M. “vancomycin” ,  “local/intraoperative/topical/intra-wound” ,  “spine/
spinal/lumbar/cervical/thoracolumbar surgery” , “infection” , “SSI” , “HFE”, “EME” , “FiHE” ,

CFER” L, CTNERT, B o FLREMERRSE, W (hHEEREREY . (TEEREHEAE)
(HHEHA TR » [FRFI A Google 2-ARIE 2 51 #E K R AH <Rk .

2.2. Nk

IYNARHE: B AMT 2010 45 1 H & 2024 4F 6 H KRR 3 5 3 T8 AL TR G I8 GL A 5% 1 e
A IBENLN BRSSP BEAUR BRSSP 7T B R B 7T . HEBRARE: HEBR IR — B A R R
SCHks TS G R AR B s ARSEE R POERMISCHER: SRR PR RPN RESR IS T
SRR T
2.3. MEREITH

PIAL PPN SABRSE 0T T i £% 16 SCRRBEAT S B4, BRI A T Newcastle-Ottawa Scale (NOS) ¥4
FRE[10]
2.4. HIRIER

A TR M T 7 B = A TR G SR, IR R FARER.: HEFARE—
FAR, P EFARAEN R EFAR, A FERBAL T AR ALHE ST AR S HEAE T AR 53 20 o il BA
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il Cochrane HMERFR LK) Revman5.3. K H X2 KB %t 40N (ORI 58 HEAT 7 PRS0 A, FF AR
12 W75 T KN e 12 /8T 0% ) FH ] g ONAR A, KT 500%3# FIFH 1 BEHL SR AR AL .
3. /R
3.1. RIGERI T R EERIFM

HAMIW L 1713 4, HAm eI BRI A 31 &, & e ik A7 & BRI SR 25 G BP9 16,688
i, LR A 0 B R A 7048 B, XPHEZH 9640 B, AR 1, % 1.

A H IR 1713 4%, HHURGIXT A 31 &, e ik R & ZE R I SOk 25 F[11]-[35].
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Figure 1. Flow chart of literature screening in this study
B 1. AR E R RIZE

Table 1. Basic information on the 25 studies included in this meta-analysis
F 1. AN meta 7HTHY 25 MRARBIERIFR

% N :
PN S L LT T i % LAk wn AL gi? BRE W
# it %A ) 519 i £l ] R
I J32

Caroom, 2013 40/72 59.8/56.4  [EIEiME 2 7 S 100 1 2 b G 6
Dennis, 2016 117/272 45/48 WlEiE 3 6 AR 100 1 = & 3
Devin, 2015 966/1090  60.5/59.5  [EIEiME 2 7 AR 79.2 1 i w® NA
Emohare, 2014 96/207 53.7/58.2  [ElEitk 3 6 AR N/A 1 i we® NA
Godil, 2013 56/54 43/45 EEE 3 6 BT 100 1 i W B 3
Haimoto, 2017 247/268 58.4/54.4  [lEiM: 3 7 ANPR 100 1 & wE NA
Heller, 2015 342/341 55.3/49.1  [IEitE 3 7 AR 100  05~1 P 7w 3
Hida, 2017 81/93 48.4/50.3 [ 3 6 AR 56.3  0.5-1 = w 20
Hill, 2013 150/150 54.1/58.3  [EIEiE 3 6 AR N/A 1~2 s R 1
Kim, 2013 34/40 57.9/60.0  [EIEiE 3 5 N 100 1 e w® NA
Martin, 2015 115/174 62.3/57.6  [ElEitE 3 6  HE¥ 100 2 o % N/A
Martin, 2014 156/150 63.4/62.7  [EIEtE 2 7 b3 100 2 % ® N/A
O’neil, 2011 56/54 43/45 EEE 3 6 CEn 100 1 % &k NA
Pahys, 2013 195/806 59/53.6 EEmE 3 7 B 100 05 & W ik 3
Strom, 2013 156/97 64/64 w2 7 R A 100 1 =2 NG 12
Strom, 2013 79/92 60/60 EEmitE 2 7 ik 100 1 2 PN 12
Sweet, 2011 911/821 56/53 Emit 3 7 M. B 100 2 o ® 30
Theologis, 2014 151/64 60/62.4 it 3 6 vz 100 2 P % 3-35
Thompson, 2024 104/87 7.1+£28  [EEdE 3 6 vz 100 1 2 N N/A
6 = W& N/A

Tomov, 2015 1173/1252 57.4 (] o 3 AR N/A 1
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gk
Tubaki, 2013 433/474  44.5/46.6 RCT 2 7 ANBR 66.8 1 i N 3
Mirzashahi, 2017 193/187 N/A RCT 2 6 AR 100 1~2 i N 15
Horii, 2024 694/2165 68.5/65 it 3 6 ANPR 100 1~2 2 R 12
TianFeng, 2024 297/267 60.1/575  [HmiME 3 4 AR 62.6 1 e W& N/A
Li Xiucan, 2016 206/363 51.5/53.7  [ElEit: 3 6 JEEEAfE 100 1 2 . 12

3.2, BMEEREEALER

A 25 MFFULLEL T TBI AL 5 B R A ARG R e . S0 fe] 16,688 5,
TR PEAE FH T v B 24 7127 9], SHHRZL 9561 5. [K 12 > 50%, iZZERESHTH T BENLORAR A . TR
SERBER, AR 50 B R AR S AR S UG ) e BE A ANME F G B RN 0.38 fiF,
Z A2 A WP <0.01). WK 2.

Experimental Control Odds Ratio Odds Ratio
Study or Subarou Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
Caroom 2013 0 40 11 72 1.5% 0.07 000,115 *
Dennis 2016 1 17 17 272 2.5% 0.13[0.02, 0.98]
Devin2015 hal el a6 1080 T % 0.41 [0.25, 0.68] -
Emohare 2014 0 96 Too07 1.5% 0.14[0.01,2.45)
Godil 2013 0 a6 7 a4 1.5% 0.06[0.00,1.01] *
Haimoto2018 0 247 15 268 1.5% 0.03[0.00, 086 Y
Heller 20145 9 342 30 3H B.6% 0.281[0.13, 0.60] -
Hida 2017 0 =l 4 93 1.4% 0.12[0.01,2.30 *
Hillz013 g 140 11 1480 5.2% 0.441[0.15,1.29] I
Harii 2018 12 694 21 2165 6.8% 1.80[0.88, 3.67] T
Kim2013 0 34 g 40 1.4% 0.09[0.00,1.76] *
Li¥iucan 2016 g 206 30 363 6.4% 0.45[0.20,1.00] I
Martin 2014 g 156 8 140 5.5% 0.96 [0.35, 2.63] -1
Martin 20145 B 114 12 174 5.5% 0.74[0.27,2.04] - 1
Mirzashahiz017 10 183 5 187 8.1% 1.99 [0.67, 5.93] N
Oneil 2011 0 a6 7 a4 1.5% 0.06[0.00,1.01] *
Pahys 2013 0 185 10 806 1.5% 0.191[0.01,3.33]
Strorm 2013 lumbar 0 156 11 a7 1.5% 002[000,041] &/
Strom201 3 cervical 2 Ta 10 92 3.6% 0.21 [0.05, 1.00]
Sweet2011 2 911 21 81 3.9% 0.08[0.02, 0.36]
Theologis2014 4 151 7 G4 4.5% 0.22 [0.06, 0.749]
Thompson2018 g 104 12 ar 5.2% 0.32[0.11,0.83]
Tian Feng 2018 7 287 15 267 5.9% 0.41[0.16,1.01] -
Tomoy 2015 15 1252 3o 1173 T.2% 0.46 [0.25, 0.86] -
Tubaki2013 7 433 g 474 5.4% 0.96 [0.34, 2.66] -1
Total (95% CI) 7127 9561 100.0% 0.38 [0.26, 0.55] <>
Total events 122 aro
Heterogeneity: Tau®= 0.43; Chi*= 55.79, df= 24 (P = 0.0002); F= 57% In v 051 150 100’

Testfor overall effect: Z=5.03 (P = 0.00001) Favaurs [experimental] Favours [control]

Figure 2. Comparison of vancomycin efficacy in preventing postoperative spinal infections in all case-control studies included
in this study
B 2. PANKIRZ BT BRSNS RIAR A S B RN EEAR G RRA AL

3.3. M RFRSERE R ROLEA D

2 RS B BE AL B FUAR T B RIS, FRATT4: A A AR AT T . H T A ED
FE ) Tubaki Kok A B 1) Mirzashahi 25253 k& Rt 5 8 200 R T M8 T8 4 T R 1 BE AL R
W5, 1 FBIF 7045 S8 s % 7 V2 TS AR Jig B () A 2 TG B SR S e o R T A B 1287 45 R
H meta 7B 25 B2~ H 51 5 3 A A IR Gk A 2 R AT T R R 1Y) 1.36 1i7(0.65, 2.83), —H X
FEREEZREP = 0.41). TS 15,401 51 82 Hdf 1t 22 [m] it 70 45 R 7m A8 7ok 8 3R 4 a4
FARBEGF AN 0.33 £5(0.23, 0.49), —FHZMZESAEEMEP < 0.01), WK 3. HE, ZH
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UEAHER AT SE . 175 5E 22 BEA L HRBIT S RE AT E— 20 25 3500 M7

Experimental Control Odds Ratio Odds Ratio
Study or Subgroup  Events  Total Events Total Weight M-H. Fixed, 95% Cl M-H, Fixed. 95% CI
Mirzashahi2017 10 193 5 187 391%  1.99([0.67,593)
Tubaki2013 7 433 8 474 B09% 0.96 [0.34, 2.66]
Total (95% CI) 626 661 100.0%  1.36 [0.65, 2.83]
Total events 17 13

Heterogeneity: Chi*= 092, df=1 (P=0.34); F=0%

Test for overall effect Z= 0.82 (P = 0.41) om 01 1 10 100

Favours [experimental] Favours [control]

Experimental Control Odds Ratio Odds Ratio
Study or Subagrou| Events Total Events Total Weight M-H. Random.95% Cl M-H. Random. 95% CI
Caroom 2013 0 40 11 72 15% 0070000115
Dennis 2016 1 17 17 272 27% 013[0.02,098] - |
Devin2015 21 966 56 1090 9.0% 0.41[0.25,0.68] -
Emohare 2014 0 96 70207 15% 014[0.01,245] ¢
Godil 2013 0 56 754 15% 006[000,101) ¥
Haimoto2018 0 247 15 268  1.6% 0.03[0.00,056) ¥
Heller 2015 9 342 30 34 7.5% 0.28[0.13,060] -
Hida 2017 0 81 4 93 15% 012[0.01,230] ¢
Hill2013 5 150 11 150 58% 0.44[0.15,1.29] T
Horii 2018 12 694 21 2165 7.8% 1.80[0.88,367] T
Kim2013 ] 34 5 40 15% 0.09[0.00,1.76) ¢
LiXiucan 2016 8 206 30 363 7.3% 0.45(0.20,1.00] /]
Martin 2014 8 156 8 150 62% 0.96 [0.35, 2.63] 1T
Martin 2015 6 115 12 174 6.1% 0.74[0.27,2.04] - 1
Oneil 2011 0 56 754 15% 0.06[0.00,1.01) &
Pahys 2013 0 195 10 806 1.6% 0.19[0.01,3.33)
Strom 2013 lumbar 0 156 1" 97 16% 0020000041 ¥
Strom2013 cervical 2 79 10 92 3.9% 0.21[0.05,1.00]
Sweet2011 2 911 21 8 42% 0.08[0.02, 0.36]
Theologis2014 4 151 7 64 49% 0.22[0.06,0.79]
Thompson2018 5 104 12 87 58% 0.32[0.11,093] -
Tian Feng 2018 7 297 15 267 6.7% 0.41[0.16,1.01] - |
Tomov 2015 15 1252 30 1173 83% 0.46 [0.25, 0.86] —
Total (95% Cl) 6501 8900 100.0% 0.33 [0.23, 0.49] >
Total events 105 357 ) ) ) )
Heterogeneity: Tau®= 036, Chi*= 46.08, df= 22 (P=0.002), F=52% b.tl1 071 1'0 1EIU'

Test for overall effect: Z= 565 (P < 0.00001) Favours [experimental] Favours [control]

Figure 3. Subgroup analysis of randomized controlled studies (top) and retrospective studies (bottom)
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34. REEREANEEFARSERNEREANNEEFRPETEIH

BT P9 B E AN B A TR 5 B G (10 S 35 RE I, AR 5T 43 6T BH ff RN BRCAR RN PR [ S TR A
FARIAT T o8t B 7238 H B Kl i 17 U700 1 P8 [ e N R o FUs 1 T o R R
RIG BRI  H meta 087 25 AL RN B E A F AR E R & R G R RAERRA
{3 75 v BRI 0.28 £5(0.17, 0.45), —#FZHA BEMEZERP < 0.01). S 465 i HHEdE 1 3 1
W T8 S AR 7R AN P [ A 5 8 R AL TR G IR S A AMEF 5 & R 4 0.33 £5(0.01,
8.87), “HZIHZERILEEMEP = 051), WK 4. sbgh RaTae R %A W E KT AR BRYLRA 5
FOARA, T ELGN AT 2 A 53 0T (R e 3508 e 3 B 3 b 45 S IR 5 A 1

35. FEFARSEFHFARILA TN

EREEFART, FHFIEFAREN MR, BRI FARIER, X HRA & G R  E,
Rl Ao IR F AR KA T AR A 75 B 2 A A 7 AT 1 He b B8 712 B4k
P14 3 TR FC o3 M 1B AR IR A A Bl 1A FH T ok 85 ok R S5 I R AR 2R AR AL . L meta 0BT 2 SRR H
FEF T FAR AL Tl 8 55 R G R AR R AME R T 8 2 1) 0.45 £5(0.24, 0.84), & [ W%
F(P=0.01). [FIEF, fL5 15976 7 38 Hdf ) 22 it 7t 45 RN R E SRR BT AR IR I SRR
ARG RGN AE G B K41 0.36 £5(0.23, 0.55), —#iuZ=RA B M(P <0.01), WA S,
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Experimental Control Odds Ratio Odds Ratio
Study or Subgroup _ Events  Total Events Total Weight M-H. Random, 95% CI M-H. Random, 95% CI
Caroom 2013 0 40 M 72 24% 0.07[000,1.15 4¥——————
Dennis 2016 117 17272 41% 0.13[0.02, 0.98)
Godil 2013 0 56 754 23% 0.06[0001.01) ¥
Haimoto2018 0 247 15 268 24% 0.03[0.00,056) ¥
Heller 2015 9 342 30 341 11.7% 0.28[0.13, 0.60) E—
Kim2013 0 34 5 40 23% 0.00[000,1.76) ¥
LiXiucan 2016 8 208 30 363 11.3% 0.45(0.20,1.00 -
Martin 2014 8 156 8 150 95% 0.96 [0.35, 2.63] e
Martin 2015 6 115 12 174 95% 0.74[0.27, 2.04 1
Oneil 2011 0 56 754 23% 0.06[000,1.01] &
Pahys 2013 0 185 10 806  24% 0.19[0.01,3.33)
Strom 2013 lumbar 0 88 a 77 24% 004[000,071) &
Strom2013 cervical 2 79 10 92 60% 0.21[0.05,1.00) e —
Sweet2011 2 9 21 821 B5% 0.08[0.02,036 ———————
Theologis2014 4 151 7 B4 T7E% 0.22[0.06, 0.79) e —
Thompson2018 5 104 12 87  89% 0.32[0.11,0.93) e
Tubaki2013 6 304 6 302 85% 0.99[0.32, 3.11] I E—
Total (95% CI) 3201 4037 100.0% 0.28 [0.17, 0.45] >
Total events 51 217
Heterogeneity: Tau®= 0.35; Chi* = 27.32, df= 16 (P = 0.04), F= 41% 0 o 041 :u 100:

=03 1
Testfor overall effect 2= 5.28 (° < 0.00001) Favours [experimental] Favours [control]

Experimental Control 0Odds Ratio 0Odds Ratio
Study or Subgrou| Events Total Events Total Weight M-H.Random, 95% CI M-H, Random, 95% CI
Hida 2017 0 12 0 64 Not estimable
Strom 2013 lumbar 0 68 2 20 458% 005000117 +—— ®%———
Tubaki2013 2 170 1131 542% 1.55[0.14,17.25) —

Total (95% CI) 250 215 100.0% 0.33[0.01, 8.87]
Total events 2 3
I 4 y

Heterogeneity Tau®= 3.66; Chi*= 2.84, df= 1 (P = 0.08); F= 65% '

=20 " 0.01 01 1 10 100
Testfor overall effect: Z= 0.66 (P = 0.51) Favours [experimental] Favours [control]

Figure 4. Subgroup analysis of the implanted fixation group (top) and the non-implantable fixation study (bottom)
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Experimental Control Odds Ratio Odds Ratio

Study or Subgroup  Events  Total Events Total Weight M-H. Fixed. 95% Cl M-H. Fixed. 95% CI
Martin 2014 8 156 8 150 26.0% 0.96[0.35, 2.63] -
Theologis2014 4 151 7 64 322% 0.22[0.06,0.79] =
Thompson2018 5 104 12 87 418%  0.32(011,093 —
Total (95% CI) an 301 100.0%  0.45[0.24,0.84] -
Total events 17 27

 Chi*= =2(P= = I } } ]
Heterogeneity: Chi*=3.79, df= 2 (P=0.15), F= 47% 0.01 01 10 100

Testfor overall effect: Z= 2.49 (P= 0.01) Favours [experimental] Favours [control]

Experimental Control Odds Ratio 0Odds Ratio
Study or Subgroup _ Events  Total Events Total Weight M-H, Random, 95% Cl M-H, Random, 95% CI
Caroom 2013 0 40 1M 72 1.8% 007[0.00,115) ¥
Dennis 2016 117 17272 31% 013[0.02,088] — ]
Devin2015 21 966 56 1090 B8.7% 0.41[0.25, 0.68] —_—
Emohare 2014 0 96 7207 1.8% 0.14[0.01,2.45] *
Godil 2013 0 56 754 18% 006000101 ]
Haimoto2018 0 247 15 268 1.9% 0.03[0.00,056) 4
Heller 2015 a 342 30 341 7E% 0.28[0.13, 0.60] I
Hida 2017 0 81 4 93 18% 0.12(0.01,2.30] *
Hill2013 5 150 1 150 B1% 0.44[0.15,1.29) —_—
Horii 2018 12 694 21 2165 7.8% 1.80 [0.88, 3.67] T
Kim2013 0 34 5 40 1.8% 009[0.00,176) ¥
Li Xiucan 2016 8 206 30 363 74% 0.45(0.20, 1.00] -
Martin 2015 6 115 12 174 6.4% 0.74(0.27,2.04] —_— T
Mirzashahi2017 10 193 5 187 B1% 1.89[0.67,5.93] N
Oneil 2011 0 56 754 18% 0.06[0.00,1.01] &
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Figure 5. Subgroup analysis of the non-spinal orthopaedic surgery study group (top) and the spinal orthopaedic surgery study
(bottom)
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Figure 6. Subgroup analysis of deep infection (top) and anterior tissue infection (bottom)
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