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The risk factors and treatment strategies of surgical site infection after posterior spinal internal fixa-
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[Abstract] Objectives: To explore the risk factors and treatment strategies of surgical site infection after
posterior spinal internal fixation surgery. Methods: A retrospective analysis was performed on 3780 patients
who underwent posterior spinal internal fixation surgery in the orthopedics department of our hospital from
January 2015 to January 2018. There were 1970 males and 1810 females, aged 18-92 years(44.9+18.4 years),
with a follow—up of 1.5+0.3 years. Patients were divided into infected group and non-infected group according
to whether there was infection after operation. The data of the patients in both groups collected for indepen-
dent sample ¢ test included: whether aged >60 years old and the gender; whether combined with the body
mass index(BMI) >30kg/m% whether combined with the fusion segments >2; whether combined with the opera-
tion time >3h; whether combined with the hypoalbuminemia(albumin <35g/L); whether combined with anemia;

whether combined with diabetes; whether combined with allogeneic blood transfusion; whether combined with
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postoperative drainage time >48; whether combined with the blood loss >1000ml; and whether combined with
other site infection. The positive results were further analyzed by multivariate Logistic regression. The infected
group was divided into superficial infection group and deep infection group according to the infection site
across the deep fascia or not. The bacterial type results of the infected group were collected, and the
pathogen composition ratio was analyzed by x* test. Results: Surgical site infection occurred in 95 out of the
3780 patients, with an infection incidence of 2.51%, including 52 males and 43 females, aged 18-82 years
(43.5+15.2 years).

two groups in gender,

Univariate analysis showed that there was no statistically significant difference between the
BMI >30kg/m?,
and combined with other site infection (P>0.05).

fusion segment, anemia, allogeneic blood transfusion, postoperative

drainage time, However, there were statistically significant
differences in age >60 years old, the operation time >3h, hypoproteinemia(albumin <35¢g/L), diabetes mellitus,
and blood loss >1000ml (P<0.05).
(OR=5.267, P=0.008), the operation time >3h(OR=7.156, P=0.000), hypoproteinemia(OR=4.358, P=0.016),

diabetes mellitus(OR=3.578, P=0.005) and the blood loss >1000ml(OR=4.659, P=0.007) were independent risk

Multivariate Logistic regression results showed that the age >60 years old

factors for surgical site infection after posterior spinal internal fixation surgery. According to the infection site,
the 95 patients with surgical site infection after posterior spinal surgerywere divided into superficial infection
(65 cases) and deep infection(30 cases). The constituent ratios of pathogens were not statistically significant(P<
0.05). Conclusions: Patients with age >60 years old, operation time >3h, hypoproteinemia, diabetes and blood
loss >1000ml after posterior spinal internal fixation surgery have a higher risk of incisional infection. Effective
treatment strategies should be actively adopted during the perioperative period to minimize the occurrence of

surgical site infection after spinal internal fixation surgery.
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Table 1 The risk factors of infection after posterior

spinal internal fixation

T 4 R X E Pl
No infection Infection  x?value P value
oA 15727 0.000
>60 1395(37.9%) 55(57.9%)
<60 2290(62.1%) 40(42.1%)
e 0005 0941
% (Male) 2091(56.8%) 52(54.7%)
4 (Female) 1594(43.2%) 43(45.3%)
PR B4 %
Body mass index
>30kg/m? 978(26.5%)  26(27.4%) 0.032 0.856%
<30kg/m®> 2707(73.5%) 69(72.6%)
A B
Multisegment fusion
>2 2344(63.6%) 65(68.4%) 0.927 0.335%
<2 1341(36.4%) 30(31.6%)
Tune of tperaion 4774 000"
>3h 715(19.4%)  27(28.4%)
<3h 2970(80.6%) 68(71.6%)
REAME 69.23  0.000"
Hypoproteinemia
ALB<35g/L. 353(9.6%) 34(35.8%)
ALB=35g/l. 3332(90.4%) 61(64.2%)
- 2717 0.099°
7 (Yes) 484(13.1%)  18(18.9%)
7+ (No) 3201(86.9%) 77(81.1%)
g)ﬂbﬁ?{i ﬁdiahetes 67163 0.000"
7 (Yes) 397(10.8%)  36(37.9%)
7 (No) 3288(89.2%) 59(62.1%)
i;@iﬁigc blood transfusion 0342 0.558"
72 (Yes) 1983(53.8%) 54(56.8%)
7 (No) 1702(46.2%) 41(43.2%)
lg)lrz/:ifnllijglelEﬂ time 3282 0.070"
>48h 765(20.8%)  27(28.4%)
<48h 2920(79.2%) 68(71.6%)
ol 11034 0.000"
>1000ml 1019(27.7%) 41(43.2%)
<1000ml  2666(72.3%) 54(56.8%)
g)fb%‘ul% %ﬁi other infections 0.441 0.506"
& (Yes) 423(11.5%)  13(13.7%)
7 (No) 3262(88.5%) 82(86.3%)
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Table 2 Multivariate Logistic regression analysis of

infection after internal fixation

11 : Fisher 4 i HE 246 5
Note: (DFisher exact probability test

Waldgiitit P ORfH  95%EfFX[H

Wald statistics P value OR value 95%CI
EIE>60 %
Age> 60 9.697 0.008 5.267 1.593~13.356
T AR} [E]>3h
Operation time>3h 12.475 0 7.156  2.752~24.327
IR A IMLAE (18R
F1<35¢/L) 8.554 0.016 4.358 1.556~10.258
Hypoproteinemia
GIRBEIRAS o948 0005 3578 1.387~11.246
Combined diabetes
2 i >1000ml 8625 0007 4659 1.952~12.263

Blood loss >1000ml
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Table 3 Comparison of pathogen distribution in the infection group

A IR e
Superficial infection Deep infection VA Pl

HRH(n) Ham It (%) A (n) HIm I (%) X value P value

Number Ratio(%) Number Ratio(%)
?ﬁ@ﬁ@lﬁlﬂ 34 52.31 13 46.67 0.261 0.609

taphylococcus aureus

REAGRE 1 16.92 5 16.67 0.001 0.975
Staphylococus epidermidis
ﬁ%iﬁ%ﬁ@ 10 15.38 7 23.33 0.882 0.347
E.coli
K 2318
B B ML . 8 12.31 4 13.33 0.019 0.888
Pseudomonas aeruginosa
JLIA 2 3.08 1 3.33 0.004 0.947

Fungus




o[ A2 7 2020 4E45 30 55 11 )

Chinese Journal of Spine and Spinal Cord, 2020, Vol.30, No.11 975

HEZ—, X GBI I, (3) FIAR M Z ™
A ) IR KT R 25 4 AN AR s R ST BTk
R BT, KR B TR AR A
R AR S A AR T A A 2 |, SR N S T 4
INA T AT M A, 330 Ff Rz 3801 o A T e G B
S TIOE PR RR A OB 2 ) B 5 A SRR
PRI H A B <11 Immol/L, & A R J5 SSI & 2B %
S B A , 7E 5.5~16.7mmol/L 35 Fl 1 , B+ R 5
SSI & A= 2 I 1% K- T BT ARG . BRI, 245 il
WA FRE, X ERHEAR G SSI &4+ #
BT I IR T e SO R R T A
E AR KA FH o 5 P s, AT E AR
J& SSI & (4) AR AT ANERAE , 7% 1k i, FEAI
A, FFIEE R 2 T IR R AT 4 Ik
ML SR ARy L B it 4 A A B AR AR R R Ok
Y7 A5 3 R AR AR Ry 2 BRI 4 1k
1 25 4 FNAE AN AT ) T T AR A0 BT 175 0 R R 1)
1A, i HLX B R S5 SST LA —
(5) AR AR AR S5 8 24 7 46 S8 TIC TR 45 4 S )
WY ARG F AR MG FE O, LB Y]
C1 43 WP A T 40 45 75 RN 2 08 AR T 5 v L 3
FE G I P 1 2 TR G SSI &A% 2.51%, 53X
MR B AR AT, 58 I A (1) B AR R i HE A Ja
Yokt LU Dl s gy IR IR Y (AR R B R
P A 5 (2) AR AT YL 45 bR i F B CRP L IC |
5 R R AF AR F BN A T TR 3) BN
FHBRG A AT S B A SR = AL 52 3 5 () AR PR
i R Wilste i8] F AR A B £, W% F@L&
BANFARMG, RNt &4 T 95 flgige , %t
L R AT AT R AR IR >60 % TR ]
AL 3h, ARER A LAE . A 5T BE PR R I >
1000ml ¥ 4 A FF )5 #% 9 [ 2 AR J5 SSI & A= 19 &
545 k8

ZE LTk, sZm AR D E RS SST S R
HWERZ AT fa B R SO R A i Fs v B
AR AT RO TR RS, L a0 A B T 0 FR
A% 5 1 M KT | 2] TE AR B 1 ILAE , AR AT
IR T AR a5 T ARB R, AR o GRG0
VERDAR I, A5 45 24 7™ b G TG B 1 )
W, Y1 AR G F AR A F —Em L L
WA G SST Y XU , — ELER Y B, B s A 40 B
R 5 Rl 24 A SRR S BT R O T IR SR
JERY L A B i A AR B s s R, (ELAE S A

AR R A S 00 R TR 4
P SE A SST A3 B4 7 T 10375 e — 24
TR,

4 BELH

1 PR R R 2R E R R, DR EE BRI
SHNE E SRR B A, o R WP 2 B 5 AR IR O O 2
BRI RR RE G 2, & DRI N E RS RG2S
BT LRI (2018 H)S()[J]. rh ARG B R AR, 2018, 20(11):
929-936.

2. Pull ter Gunne AF, Hosman AJ, Gohen DB, et al. A method-
ological systematic review on surgical site infections following
spinal surgery: partl: risk factors[J]. Spine, 2012, 37(24):
2017-2033.

3. Hahn F, Zbinden R, Min K. Late implant infections caused
by propionibacterium acnes in scoliosis surgery[J]. Eur Spine
J, 2005, 14(8): 783-788.

4. XWER, SRR, BRAPER, SE SEm R OR S R Y I E B R
HZAHT()]. HEIE SM R 24 AR, 2014, 22(6): 552-554.

5. Schoenfeld AJ, Carey PA, Cleveland AW, et al. Patient fac-
tors, comorbidities, and surgical characteristics that increase
mortality and complication risk after spinal arthrodesis: a
prognostic study based on 5887 patients[J]. Spine J, 2013, 13
(10): 1171-1179.

6. Fang A, Hu SS, Endres N, et al. Risk factors for infection
after spinal surgery[J]. Spine, 2005, 30(12): 1460-1465.

7. Abdul-Jabbar A, Takemoto S, Weber MH, et al. Surgical site
infection in spinal surgery[J]. Spine, 2012, 37(15): 1340-
1345.

8. Olsen MA, Nepple JJ, Riew KD, et al. Risk factors for surgi-
cal site infection following orthopaedic spinal operations[J]. J
Bone Joint Surg Am, 2008, 90(1): 62-69.

9. Apisamthanarak A, Jones M, Waterman BM, et al. Risk fac-
tors for spinal surgery site infections in a community hospital:
a case—control study[J]. Infection Control And Hospital Epi-
demiology, 2003, 24(1): 31-36.

10. Klein JD, Hey LA, Yu CS, et al. Perioperative nutrition and
postoperative complications in patients undergoing spinal
surgery[J]. Spine, 1996, 21(22): 2676-2682.

11. Pull terGunne AF, Cohen DB. Incidence, prevalence, and
analysis of risk factors for spinal site infection following
adult spinal surgery[J]. Spine, 2009, 34(13): 1422-1428.

12. TLei F, Li Z, He W, et al. Total and hidden blood loss be-
tween open posterior lumbar interbody fusion and transforam-
inal lumbar interbody fusion by Wiltse approach[]J]. Medcine,
2020, 99(19): e19864.

13. Lei F, Li Z, He W, et al. Hidden blood loss and the risk
factors after posterior lumbar fusion surgery:
sludy[]] Medcine, 2020, 99(19)' €20103

14 X%, XA, Tipe, A H RS B AR G S04

a retrospective



976

rF R AR A 2 A 2020 AR5 30 45 11 4

Chinese Journal of Spine and Spinal Cord, 2020, Vol. 30, No.11

15.

16.

17.

18.

19.

20.

21.

22.

SR AG I R R At B iR 7 O W AT 52 ()], TP AR e ek e o 2
&, 2013, 23(19): 4704-4706.

g, BEAe, EFER, S JRENTT R R A AT
ARG ) Meta 23 BT[J]. o A A B2, 2016, 26
(1): 62-69.

ZEiE W, T, BTk V. JR PR T i R R R R T A A A
Ji TARMBAL IR AT TS R[] B ARSI RS, 2017, 15(4):
249-253.

XAaR, SRR, X0, AE. B RS I AR P A g B A A
BRI B3R T - B 8 BIRA[]. R R R AR A, 2014,
24(2): 164-167.

LRk, KRR, WVE, AE. M A S B A I E RS DR
JHTR I I PR AP AT (0]. AR 5 AN RERGE, 2016, 9
(2): 98-102.

ATIER, RS, MRBE, S AR RE S BRI AR
TR R U I R YT AL)). T IR 2 4R R, 2018, 16(36):

148-149.

BeIE, ULsy. O 8 P9 [EE IG T AR IS 3K P B ARG BRI
TR I PRI T ROMEED). IR PR 5 5 98, 2017, 2(17):
67-68.

Floccari LV, Milbrandt TA. Surgical site infections after
pediatric spine surgery[J]. Orthop Clin North Am, 2016, 47
(2): 387-394.

BUak v, A0, f1 &, B R T ORI 0 B2 R Y
Sfak K Z . P E A, 2019, 32(10): 879-881.

23.

24.

25.

26

27.

28.

29.

Blackmur JP, Tang EY, Dave J, et al. Use of broth cultures
perioperatively to optimize the microbiological diagnosis of
musculoskeletal implant infections [J]. Bone Joint J, 2014,
96-B(11): 1566-1570.
WAL, X0 R, BRICR, S A AEAR)S TR M fE
W DR IR TLT]. T B AT 90 2 4 B 2 3k, 2018, 45(1):
22-25.
BRAEWL. AR I I oA IR A S TR TR e B o e TR R S AT
[D]. J7RE: JTHHEERLRE, 2016.
Maragakis LL, Cosgrove SE, Martinez EA, et al. Intraopera-
tive fraction of inspired oxygen is a modifiable risk factor
for surgical site infection after spinal surgery[J]. Anesthesiol-
ogy, 2009, 110(6): 556-562.
dKEE S, KNERZAE, BUK, A G BRI T 4 0 I A
FAREBERG B AW A 5K E, 2015,
8(6): 508-511, 522.
Wk, BRfR, XURYE, S MEMESS B TR R R T A A R
WS B R U A IR R ATFSEL)]. TP R S O  Aek, 2017,
6(10): 786-791.
oA, ESCEE, BPH, A & R D NG I HE IS B A
FEI AT s il et (4 Meta 23 #7[J]. o E UL RDFSE, 2018, 22
(19): 3103-3109.
(ks H 39 :2020-06-08 & [l H 14 :2020-10-04)
(EXmE EXLFAE )
(ki £





