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[Abstract] Objective To explore the risk factors of acute surgical site infection following posterior
lumbar spinal fusion. Methods A retrospective case-control study of 330 patients following posterior lumbar
spinal fusion surgery was performed from January 2016 to December 2018. Diagnoses of the patients included
lumbar spinal stenosis, lumbar disc herniation, lumbar vertebrae fracture, lumbar spine tumor. Patients were
divided into infected group and non-infected group based on the presence or absence of acute surgical site
infection after surgery. The risk factors including age, gender, body mass index (BMI), smoking, hypertension,
diabetes, osteoporosis, operative segment, operative time, blood loss, incision length of surgery, days of draining,
urinary tract infection and cerebrospinal fluid leakage, which probably influenced the postoperative acute
surgical site infection, were selected. Univariate analysis and binary Logistic regression analysis were performed
to analyze the risk factors. Results During this period, 19 cases were identified with acute surgical site
infection in the study, with a incidence of 5.76% (19/330). Univariate analysis showed that there were
significant differences in age, BMI, diabetes, osteoporosis, operative segment, operative time, blood loss,
cerebrospinal fluid leakage, urinary tract infection and incision length between two groups (P <0.05 for all).
The binary Logistic regression analysis showed that BMI [OR=1.429, 95% CI(1.059, 1.929), P=0.020],
diabetes [ OR=9.568, 95% C1(2.183, 41.935), P=0.003 ], operation time [ OR=8.868, 95% C1(1.992, 39.482), P=
0.004 ] and the length of incision [ OR=7.257, 95% CI1(2.937, 16.719), P <0.001] were the independent risk

factors for acute surgical site infection. Conclusion In order to reduce the incidence of acute surgical site
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infections following posterior lumbar spinal fusion, the related risk factors of acute surgical site infections

following posterior lumbar spinal fusion should be reasonably evaluated and controlled perioperatively to obtain

the better curative effectiveness and patient satisfaction.

[Key words] Acute surgical site infection; Posterior lumbar spinal surgery; Risk factors

BPEFARTPOLEG B HEF AR Edn It 4T,
A TARBOR , 16 AT AE S B B B AR Be
TR FEAHTAE AT AT ) 50 B2 7 A, 52 Mg
N, — BRI 22 R 58, vl g
B IRIE R AT IR

JEEAREA 5 2P T AR TR B BNy UL P4l
TE RN PRS0 9.39%~20.0%, [ Y B 1Y &
HEF K 0.7%~20.0%" . Sawyer 25 TA N 2k FARFR
AL L 12 SRS, A e A AR
N 9.4% R B 5 A 23.2% , LS5 HIAWITE
EUU RN N ST S = 0 O O R L O T
K o Janssen 55 M A AFRIE | B IR TR R 4L
(body mass index, BMI) | & [E R 2 T Fp2 (American
Society of Anesthesiologists, ASA) P¥-43 iR 174 5% &
BT AR DL SR SRS BT R 25 912 T AR5 11k
QERYAHSCIA R o Chen 25 VA 4R IS M 22 DhAEZ
PAAEA TR SG I AR, HE B A [ E A e AR e
A ST SR R 2R e DL RO T = A A BRI

AT AL S TR ER AL R fE G 2, 3
BT 13X TS, LGB I el 5 R (RO 46 I
HEBR ATV S BT A I E REMER R | BHIE I E 25
FAR) G BETFARFALEG A R A R, i R EEA:
A1 (AL 71 5 T AR A i SR % 1 BT Al , 35 B e M
TR IR NG O BRMIZR ST T

"AREHE

— PN SGHEBR AT

PAARHE : OFTHEMESS I TR s @ RETIZ WA
A [ 528 HAIE EEAREAEAS B R BT hRg i

EAE s OIEMERLA A S BE VT 7ORE T 420

HEBRARIE : QARMEHET-AI N ; @5 & P Ak
Yo WIBEMESS A ;s O NS < 18 4 @Fm ook
FIBTT 5 , N SORS

=R

SR BRI SHAER B )G, RATERZ I
£720164F 1 H 22018 4F 12 H £ IR B B HEAMEH T
TEHE o 6 T A I R B8}, gl A 330 4, 3L
55 168 191, 2 162 141] 5 4F1 2 (59.05+7.08 ) %7 (38~
T8 % ) o NI T EAS WA 5 EARE ME A S A4S I HME

] 258 e JEAE BT s 4

= AMETFARIORG IS Wi ifE

WA 2017 4T 52 [ 95 9 T 7 42 il rv oo R 5B
PTG HE R ARG 2 J8 N & A R A Ry
ST ARG, 2 R R WL A 4 SR
IS, 8 T B JOR K B T A4 SR i s 2, S
BRI T, ARV OB 1, A & 1T,
B IE B A IR AE 5 . B FRIR PRI A (140
FAZ B U AR 2 A A BERHIESE .

DY K e

FRYE ARG 215 e Sk FAR B G , H
HAr AN AR R A, it Piddim A LA
TR TR O AFSCIRZ, antk 51 AR . BML,
WA e I B PRI 1 BB AE 45 ; @ FARAHSC A
R NFART B F AR AR i R S A
B AR IR SRR ] 1 R
SRS ARG 55

Gt

i I SPSS 24.0 G244 4 (IBM A Al , & F ) AE
B M. A BMILL Y] 1K B S T R LYY
bR 2 (v ) FTR , R ST AEAS o K 30 14 7 4 1]
FL A BRI 2 1B] B BECR FH RT3 o X
2 A e v 24 8 S AR 5 E1T - JC Logistic ]
VA3 , X8 it A ik 57 i 6 R AT ROC /il 6 43
B, WU P < 0.05 22 A Gt

# R

19 12 Wi A HEAEAR 5 2P T AR B R, Jfk e
N 5.76%(19/330) o 2T ARFAL BRG]
H3(5.3120.37) d, e B ARJEHE 3 K, el AR
JEHI0R(E1.2) . BRZSER (R D) iR, &
YU RN AR R AR AR L BMIL A I R
FASE PR IR i O X 6 5 AAH 5 R 28 LA K.
FARYI KB FARB ] AR & AR B
X ATFARMCH R I LR, Z R A G4 E
X (P<0.05),

¥ LR 2 S A G LR RMA ot
Logistic [M1H 75 &, 25 5 & 7% BMI[ OR=1.429,95% CI
(1.059, 1.929) , P=0.020] . 7 Jf ¥ JK 5 [ OR=9.568,



WEF20204E 1 HEE 11555 18 Orthopaedics, January 2020, Vol. 11, No. 1

. . & . { 3
i 1 / 1 ORRA ; \
k \ AN
; R ‘oS
X\ SO
PR B i . "
)
R NG
ke ®
LR el | 1y

-15-

U N, U3,55 % RIEAE ] 455 5% H AT IEEARE J BB Lo ME DR AR RSG50 5 R R B, 05 B, A2 A8 MRUR TR SR SR e i 22
L AHAURIPIIE , VRO AT V48 S+ P A BORTT 2 SRR IREFRL O D s o R B IR A RN RIBIRATE  a b RETMRIEHZ
NIEHEN LI AL s ¢ \d: MR T2 FRA9CIRAE A2 s TR AL K I e {5 =, At

YITTELd

B2 N, 2,75 % DU 2 LA AR B TR Rl A, AR 57 7 R BRTR S e, A T8 2L BT L C- R e 1 L R 3
JECIA S Ty LG 3% R £ 3 (M AT BRI, VRIS B AT T PR R B MRIPATR LM 2% o5 0, B RS 32 1, 2% RO A, T F AR I 7
JEYIHEAI+VSD S, HUSUSHIT FAERE R a b AT MRUBHZ EEHE ] 858 HHAE s ¢ d : 5248 MRIZR LoHEGRSS SRR S 5 07,

ERUEUEZYENT 3/

95% CI(2.183,41.935) , P=0.003] . T AR i} [6] [OR=
8.868,95% CI(1.992,39.482) , P=0.004] . V] 1 K J&
[OR=7.257,95% CI1(2.937,16.719) ,P < 0.001 | /&% HE
A ARG ST A B T fal P (R 2) .

¥ BMI Y] 0K FAR B E#E1T ROC #h 4 5y
M, 28R A4 314 0,756 ,0.908 ,0.876 (&1 3)
2 BMI K 25.95 kg/m?® Y T FE R 12.45 em , FARHAT
5] 247 214 min B, B0 5 08 5 B 22 A3 il ok 31 i
KAH . BMIAYEBUREEE 4y 0.789, 57 B 4 0.637; Y1 11
B AU R 0.789 , 15 57 5 4 0.865 5 F- AR KT [a] 14
BB A 0.632, 5 4 0.974,

W’
ARG T 330 BIIEMEAR ST, PEAG T 164

A B GRS R 2, L BT B R 2R IO b g
PIT K . FARIBOIRGIEAR G5 R F LAY E= B
ATV HE AN [0 5% 4L 38 1 B AR 5
TG F AR, K 0.7%~20.0% VA%, XAl fig 5
B5AIF G X AR RTAS ) f B PR 28 19 2 A4 R RN DA s o
AN G, SR, XHIEMEA S5 St F AR IR 4
TEAHXT D o ARAE N 1 B BEHE SR B T AR 1 2k
TR BTG K A AT AR, I 5T R 1 7 A P
[ 22 T AN Sk T AR IO 1 K R H 5%~
15%"", FEASHFGE T, 330 95 A H 19 15112 7y
HEAR G S ETF RIS, JBRYR Ny 5.76% ., I,
BUPE TR BB A7 SR S B 2 A R A 3 [ T X Y
BER T ) ) A

TEHE @A ARG & 2 FARIBALR Y A R E



+16- HRF20204F 1 A5 11855 1] Orthopaedics, January 2020, Vol. 11, No. 1

R B GARRRA AR A — R FOR LA

IR Bl SR R/ . | L |
K] A
HZ (19 8) (31161 tOPHE P1E PN (o)) (31141) t(1E Py
AR (s, %) 65.26+8.44 58.61+7.02 3.962 <0.001 || FARBE(H1)
BMI(x+s, kg/m®) 27.7212.81 24.68+3.31 3.923 <0.001 <31 7 214
8.273 0.004
YIT K (x4, cm) 13.19+1.34 10.57+1.46 7.609 <0.001 >34 12 97
5 (i) FARAF ) (5]
5 8 160 <3h 7 214
0.625 0.429 8.273 0.004
5’8 11 151 >3h 12 97
FR AL (f51)) H 1 g2 (451])
= 8 93 <300 ml 10 259
1.255 0.263 11.162  0.001
i 11 218 > 300 ml 9 52
Wb (f5]) S (f51])
A 14 78 <3d 12 231
21.038 <0.001 1.140  0.286
& 5 233 >3d 7 80
IR AR () DRI (f51])
= 5 87 & 6 35
0.024 0.876 6.798 0.009
& 14 224 = 13 276
B EA () i e (51D
P 11 90 = 6 35
7.069 0.008 6.798 0.009
f 8 221 Ea 13 276
ARHT2 Wi (4i) Al #AEA ()
BATHEAR 14 189 b 11 136
_ 1454 0228
B 4 76 1.845 0.398 e 8 175
HAy 1 46
42 AR
52 AT AR Logistic HHFEZ 47 B ZRE, HRTRT 20 RS AN AT SO (1A AAH
A5 B SE  Wald {8 OR{H  95% CI PIH I%%ﬂﬁﬁﬁﬂ??jﬁﬁ% LES
— I A ER
BMI 0.357 0.153 5437 1429 1.059,1.929  0.020
(—)BMI

BIFHER 2.258 0754 8973 9.568 2.183,41.935  0.003

FARAFH  2.182 0762 8204  8.868 1.992,39.482  0.004 AERERS A BT IR, FA h s 2O 9T )8
PICCE 1947 0444 19257  7.257 2.937,16.719 <0.001 SEEIRIZ , ARG A3 1 JCTR 20 A 225 B PR i 5 v
T, A0 TR AT R A A T BN TR A
. Abdallah 25" 438 BMI & £ FlR 5 I K E 1 &
— FRUI Ko PR 2%, BMI 4340 5 ke/m?, HoB FEAR G 2 TR
b DR % KRN 13% , 4 BB AT LA IR
— BEA R ZR I, ATAH RGN 21 % 5 [RIE 4 T ks N 255%
0.6 / e REMEAE S 2 5 R IEHEAN RO A AR ST AL, JL
[ 0 FARMINGE K 139 2 A5 1 B I 4E K
04 | VR L ) A A SR R R ) T
Jiang 55 AN NE s A, TR K A% 2 1 L P
02 A FETRISIE N, ABFIE R, T L B BMI{E S
D ST AR A B YL RUS: S IE AR G, S ST AR,
02 04 06 08 10 Sk e SR I ST fe B I 3R [OR=1.429, 95% CI

1S (1.059,1.929),P=0.020],ROC {hi £k 734 , Hille FHE
g K- 5 NIk X H 5 11
B3 B DI FARTIMROCMEL JLROCHE Fih 25.95 kg/m’, 55 Andrés-Cano 55 " Hi8 #4) 25.11 kg/m’

435124 0.756 ,0.908 .0.876 , A S T ARV IER YL (1) 2 37 £ 6 R 3%

ROCHh

7

BURAE




WEF20204E 1 HEE 11555 18 Orthopaedics, January 2020, Vol. 11, No. 1

FEAR—F, L, R IB R A AT BMI,
JCILBEAG T s AR5 A0 PR

() BE PRI

FARIPALEG 5HE IR N 25 DIAH DG | 2845 5%
SE3 T 793 AT AR AN BERRA A B R s
XA GG A — a5 ], AH LA 53 B R A G
fE R R B . BRI AT e G IF A B,
FE/INAUAE FIARALAE 0 S AR VT, R ik
AP ZE , B0CUT 1A Ui B A, 5e 24 nT Be fili IEAE T
AREBLL A A Y YN T e ™ f 32 161 F1
I/ A PR sk b, B DR N e i D g A2 3]
PO, PR, ARAS MR (9 AT B S 251 . Hikata
GBI B, A5 2 BUBE R 1 36 11 AA T i
HE 5 B Rl A F ARG 1 2tk F R R & R
16.7% (6/36) , 1fii 309 15 A5 4 J 9 9 N 1 Sk e 568y
3.2%(10/309) , Z 7 A G it # B L it — iR
7R PE B ML E H (HbALe) <7.0%, KR WA G2
PEF ARG &4, HbA e > 7.0%H i N & 2B 4
PEFAR IO 1 RS HE N 35.3% . A58, 38
3k ZJC Logistic [ 534, FATT A BUME DR J IEHEA
Je St TF AR FRA B YL & A i ST A5 B TR E [ OR=
9.568,95% CI(2.183,41.935),P=0.003 ], H s %
A R AR PRI A0 9.5 1% . PRI, I A A 42
G A AE K . Berrios-Torres 55 I\ F- AR ) 1
AN FESRAMHBCR 25 , 48 HORE PRI AR T AR 42
il BT 200 mg/dl

(=) B FBAE

AW 330 G FEME T ARA A h A IF 5 B A
iE 101 6], o 11 1) & AR RS 20tk T AR A7 Jek
Y, PR T R IE BB ANAE R A S R B BT
s NJEAE Rl & R 5 1) 20PE T AR YL R LA, 22
SAH G L (P=0.008) , 10 Logistic [7] 1543 #7 )
gh R R HIFAEAR G 2P FARIALRGL ST fE K
% . Lai 25101 1 923 9 B AE & T AR,
495 G I BB A, 19 1 A ST AR IR Bk Y,
N R BEEE A SRR BBAME S IR G ST R
BBAL IR A I P AE CIEHLTRATIAS T T, FRAT TN
AIREA LAT PR A O8 B s s AE LIS 3 1
SR P A , e S EIHE = ARIRETRA By s @ s
Fivga N FR) T AR TR RO s i gt e AR s A
UNTE S DI

(VO) PRt g

ABEFEH, B ER S0 K PR IR e N 5 AR
PR B IEG NIEMERD G AR5 1) 2T ARTRALR YR

<17

Heds, 2538 G124 L (P=0.009) ,H Logistic [7114
AR MIERE TV B (S N RPN o B N 2 AT Lt
SEREE, B, 52 WM RIGER D
Golubovsky Z&" BT T 1 592 B EHERL A9
ARG R B IR N R AR N 17.1%(273/1 592) , H &
Az DR BRI 0 XU 2 PRI B AN 4.5 4% FE 2 2
KK e 9E [OR=4.05,95% CI(1.16,13.55) ,P <
0.05 ], A FEEEFARIMOIRG: . RSG5
MEA G S TF AT B 1 N ZENL AT AN T B, 6
A 5 PR I B A R A T EL AR 28 LRI 2t
B  BUT R 5 9O R INLA O

R = NP SIS

BG5BT R TR N E 1B AR
B fR] A b i O D) R R R
FARFALEYL GRS R &, —JC Logistic [F1F 4378
F AR} A] [OR=8.868, 95% CI(1.992,39.482) , P=
0.004 ] F1 Y 0 K B [OR=7.257, 95% CI (2.937,
16.719) , P < 0.001) J& 20 F- A7 Jik G & A 1 i
SLfERIE

(—)FARHF ]

S HA T ARG L, AR A a2 2544
o, T BT AR B I CORS A E , AR RIAE X3¢
K, U1 B g A b ] e, B S m SR,
RJGUI A A A1 0T 45 FUBL RS . ABFFE T
FAREEFT ROC s, 2 T AN 0.876, I
FHE R 214 min, KSR E N FARBHEAR
Jo B GG P 25 . Petilon 25 HHE 48 HIEAHET-R
BFA] > 3 h, AR5 IERG KU IG5 > 5 b TR KUK 2
EHIN . AR N TFARFERT AR R, 32 bR
PR 3B ARG, ) i, F T AR
B0, JR R IS MR S AL URFE , AR R ENA , H%
PUMKT , e oy B A & R A ER ARG, AR
18 5 o Soroceanu 2 7E A AL IE B iEAR
B IR A5 15 1147 R | B A AR
BT 2 F ARG RS . AR E TR
NP S N B o o N VA A S vl [
51 1 A B N YT VARS = g 1 L o N 1 B
PRI AR 2R ™8 TCEERAE o B R A T4
AT WURFE 2

(DOVIHKE

ENTENY E R RE N S Sy 2 NN e N RS
B —AEHEERF R, XU ORI ROC fhZk 4
Br, 2T A 0.908 (1 3) , I FHE N 12.45 cm,
AR FARY) 3 A e | il T AR B (]34



18-

s iAol i, ZH SRR ER TR A IS, 3R
15 RE A e B A B RE A 1 1 VR R A
DI ER, S8 T AR G AR . R, FRATTIA
KU AP FE AR S AR L S S8 TR
SRS N ARS o & W o GO S N

= 45in

FAT A B BMI il F A F- AR ] D) 11 R
TEAE R A A e AR AL AL A A ST fE R A
R, PRI 2T AR AR ST R A 3R, P Xk
ES ol N EN UV INTASNT T v m 7k =y O A e e
PR3, I TTARAS B4 136 7 RCR A i U

ABEFEA R Z AT B D, Al REXT— LG
I PR 2R AT AN Bl B 20T, DRI T ST PR e
T Z (R PR BE— P RARTTE o

2 £ x W

[1] Pull ter Gunne AF, Mohamed AS, Skolasky RL, et al. The presenta-
tion, incidence, etiology, and treatment of surgical site infections
after spinal surgery[ ] ]. Spine (Phila Pa 1976), 2010, 35(13): 1323-
1328.

[2] Fei Q, Li J, Lin J, et al. Risk factors for surgical site infection after

spinal surgery: a Meta- Analysis [J]. World Neurosurg, 2016, 95:

507-515.

Pesenti S, Pannu T, Andres-Bergos J, et al. What are the risk

—
(95}
[l

factors for surgical site infection after spinal fusion? A meta-analy-
sis[ J]. Eur Spine J, 2018, 27(10): 2469-2480.

[4] Bible JE, Biswas D, Devin CJ. Postoperative infections of the
spine[J]. Am J Orthop (Belle Mead NJ), 2011, 40(12): E264-E271.

[5] Sawyer RG, Evans HL. Surgical site infection - the next frontier in
global surgery[ J ]. Lancet Infect Dis, 2018, 18(5): 477-478.

[6] Janssen DMC, van Kuijk SMJ, d”Aumerie B, et al. A prediction
model of surgical site infection after instrumented thoracolumbar
spine surgery in adults[J ]. Eur Spine J, 2019, 28(4): 775-782.

[7] Chen SH, Lee CH, Huang KC, et al. Postoperative wound infection
after posterior spinal instrumentation: analysis of long-term treat-
ment outcomes| J |. Eur Spine J, 2015, 24(3): 561-570.

[8] Berrios-Torres SI, Umscheid CA, Bratzler DW, et al. Centers for
Disease Control and Prevention Guideline for the Prevention of

Surgical Site Infection[ ] ]. JAMA Surg, 2017, 152(8): 784-791.

WEF20204E 1 HEE 11855 18 Orthopaedics, January 2020, Vol. 11, No. 1

[9] Abdallah DY, Jadaan MM, McCabe JP. Body mass index and
risk of surgical site infection following spine surgery: a meta-analy-
sis[J]. Eur Spine J, 2013, 22(12): 2800-2809.

[10] Meng F, Cao J, Meng X. Risk factors for surgical site infections fol-
lowing spinal surgery [J]. J Clin Neurosci, 2015, 22(12): 1862 -
1866.

[11] Asomugha EU, Miller JA, McLain RF. Surgical site infections in
posterior lumbar surgery: a controlled-cohort study of epidural ste-
roid paste[ J]. Spine (Phila Pa 1976), 2017, 42(1): 63-69.

[12] Jiang J, Teng Y, Fan Z, et al. Does obesity affect the surgical
outcome and complication rates of spinal surgery? A meta-analy-
sis[J]. Clin Orthop Relat Res, 2014, 472(3): 968-975.

[13] Andrés-Cano P, Cervan A, Rodriguez-Solera M, et al. Surgical
Infection after Posterolateral Lumbar Spine Arthrodesis: CT Analy-
sis of Spinal Fusion[J]. Orthop Surg, 2018, 10(2): 89-97.

[14] ZEB50, HE R FOER. BT AR AASE VI LR K
HZ 4[] 578k, 2017, 8 (3) :200-202.

[15] Hikata T, Iwanami A, Hosogane N, et al. High preoperative hemo-
globin Alc is a risk factor for surgical site infection after posterior
thoracic and lumbar spinal instrumentation surgery [J]. J Orthop
Sci, 2014, 19(2): 223-228.

[16] Lai Q, Song Q, Guo R, et al. Risk factors for acute surgical site
infections after lumbar surgery: a retrospective study[J]. J Orthop
Surg Res, 2017, 12(1): 116.

[17] Golubovsky JL, Ilyas H, Chen J, et al. Risk factors and associated
complications for postoperative urinary retention after lumbar sur-
gery for lumbar spinal stenosis [J]. Spine J, 2018, 18(9): 1533 -
1539.

[ 18] Petilon JM, Glassman SD, Dimar JR, et al. Clinical outcomes after
lumbar fusion complicated by deep wound infection: a case-control
study[J . Spine (Phila Pa 1976), 2012, 37(16): 1370-1374.

[19] Soroceanu A, Burton DC, Diebo BG, et al. Impact of obesity on
complications, infection, and patient - reported outcomes in adult
spinal deformity surgery[J]. ] Neurosurg Spine, 2015, 23(5): 656-
664.

[20] 71 %%, Zitplds, Brak s, 25 FAEAR S TARFALIE G 1 I 3
SYHTLT]. v EPE HEA G A%, 2017, 27(10): 908-912.

[21] A7, v B3, KA, 45, AL P 2 AR S F AR ALY (1 5
SrMr R BRTEEER ST ()], SEHE R, 2018, 24(1): 10-14.

[22] M8, AT, Ve, 45, h A A S T AR AR AL AR
JEFE I P 2R Y Meta 4347 [ ). A R 2% 58, 2017, 27(8):
704-713.

OISR H B - 2019-04-19)

(AR S - RN )



