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Risk Factors for Neurosurgical Site Infections after Craniotomy:
a Nationwide Prospective Multicenter Study in 2008
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Control Unit”, Gachon University Gil Medical Center, Incheon; Division of Infectious Diseases, Yonsei Medical Center”, Seoul, Korea

Background: Neurosurgical site infection may have serious sequelae, especially that occurring after craniotomy. A
nationwide prospective multicenter study was performed in Korea to determine the incidence and risk factors for
surgical site infections (SSI) after craniotomy.

Methods:We collected demographic data, clinical and operative risk factors for SSI, and information regarding the
antibiotics administered for the patients who underwent craniotomy in 17 hospitals between July and December of 2008.
All the data were collected using a real-time web-based reporting system.

Results: Of the 1,020 patients who underwent craniotomy, 31 (3%) developed SSI, including 4 with superficial
incisional SSI, 2 with deep incisional SSI, and 25 with organ/space SSI. The SSI rate was predicted on the basis of the
National Nosocomial Infections Surveillance (NNIS) risk index. The SSI rate of 3.1%, 3.3%, and 1.8% were ascribed
NNIS scores of 0, 1, and 2, respectively. The independent risk factors for SSI identified were postoperative
cerebrospinal fluid leakage (odds ratio, 12.13; 95% confidence interval, 4.54-32.42) and preoperative Glasgow coma
scales score <8 (odds ratio, 2.35; 95% confidence interval, 1.07-5.18). Third generation cephalosporins were the most
frequently (in 65.6% of the cases) used for prophylaxis.

Conclusion: A multicenter SSI surveillance system for craniotomy was first established in Korea. The NNIS risk
index was not effective in identifying the patients at risk. We required to further analyze a large number of SSI cases to
correctly identify the risk factors for SSI after craniotomy.

Keywords: Surgical site infections, Craniotomy, Risk factors, Antibiotic prophylaxis
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Table 1. The incidence of surgical site infection in craniotomy according to NNIS risk index category by hospital

groups
. NNIS No. of No. of
Groups of hospitals risk index operations SSI SSI rate* P value
Total 17 hospitals 0 457 14 3.1
1 454 15 33
2 109 2 1.8
Total 1,020 31 3.0
5 hospitals, enrolled >100 cases 0 225 2 0.9
1 261 7 2.7
2 73 1 1.4
Total 559 10 1.8 0.01
12 hospitals, enrolled <100 cases 0 232 12 52
1 193 8 4.1
2 36 1 2.8
Total 461 21 4.6

*SSI rate: surgical site infection cases per 100 operations



92

o] wAYH AL, A uh9] ¥ (supratentorial ap-
proach) © 2 AJF == did4a2 98571 3 304
3%l Al 2ol
AAZIZE &k A
2571(80.6%)-> 71 38/7 ol

AR, 47(129%)e EAE FEolg

4> rlo ol

of BE IsgF7t SAHoN, gdRomt
coagulase-negative staphylococci (CNS) 4A(XEF
methicillin WA), Staphylococcus aureus 37A(XEF

methicillin-resistant S. aureus, MRSA), Enterobacter

o
ol
[li%}
w©
02
il
<
02
Ofor
0
0
%
w
B
ol
04
oin

cloacae 37 (X5 cefotaxime U A]), Kiebsiella pneu-
moniae 27A1(25F cefotaxime WA), Pseudomonas
aeruginosa 17, Acinetobacter baumanii 171, Steno-

trophomonas maltophilia 171 0] 31T}

5. =57 A A=l =AL

1o
rO
o)
32
x
;%
&
o
N

2
ttF R = e F HAHed st

18] 77k 4.54-32.42)7) =4 A 8
A o]ale] GCS H(TAFH]: 2.35, 95% AlFE
2k 107-5.18)%k0] S Al SIPARE el
At

NNIS ¢z 3o) ZeEL= A7 ZF AFA o =

Table 2. Risk factors of surgical site infections in craniotomy (univariate analysis)

. SSI developed  SSI not developed Odds ratio
Risk factor (N=31) (N=989) P value (95% CI)
Female sex 16 (51.6%) 482 (48.7%) 0.752
Age, yr 55.9+18 51+16.8 0.107
Hospitalization before operation, day 17.3+64.6 4.3+£9 0.270
Contaminated or dirty wound class 0 (0%) 19 (1.9%) 1.000
ASA score 2.32+40.87 2.22+0.8 0.491
ASA score of 3-5 14 (45.2%) 365 (36.9%) 0.349 1.41 (0.69-2.89)
Operation time, min 285+149 2974153 0.673
Operation time >75 percentile 5 (16.1%) 269 (27.2%) 0.171 0.52 (0.20-1.35)
NNIS risk index 0.724

0 14 (45.2%) 443 (44.8%)

1 15 (48.4%) 439 (44.4%)

2 2 (6.5%) 107 (10.8%)

GCS before operation 10.7+4.6 12.6£3.4 0.037
GCS <8 point 11 (35.5%) 160 (16.2%) 0.005 2.85 (1.34-6.06)
General anesthesia 31 (100%) 984 (99.5%) 1.000
Reoperation 9 (29.0%) 142 (14.4%) 0.036 2.44 (1.10-5.41)
Emergency operation 17 (54.8%) 457 (46.2%) 0.343 1.41 (0.69-2.90)
Trauma 4 (12.9%) 168 (17%) 0.550 0.72 (0.25-2.10)
Transfusion 15 (48.4%) 411 (41.6%) 0.448 1.32 (0.65-2.70)
Diabetes mellitus 3 (9.7%) 99 (10%) 1.000
Obesity, BMI =25 8 (26.7%) 233 (26%) 0.938
Smoking 4 (12.9%) 214 (21.6%) 0.243
Steroid use 8 (25.8%) 258 (26.1%) 0.969
Infections of other site 1 (3.2%) 63 (6.4%) 0.716
CSF leakage after operation 7 (22.6%) 19 (1.9%) 0.001 4.86 (5.71-38.68)

Abbreviations: SSI, surgical site infection; CI, confidence interval, ASA, American Society of Anesthesiology; GCS,
Glasgow coma scale; BMI, body mass index; CSF, cerebrospinal fluid.



93

Fe A ALz, dAvr, &
g, i, Bk &, AH RO
o AdE gAdd vAdgte] folet
Zpol & HolA| okt

6. Ol LetdH ALZ HEY

FAWA 102049 & hed F 8924

(87.5%)°1 4 YA Foj7h o] FolFch. 122

A0S 5% A WA FAFOoR QA X

RYYAE ASSAL, S FAAE AHgS
A

orsrch GAA A Felol W ey

1o
i3
o
LN
o )
fr
RN -3
o
0.?1_'. [e)
0>'
2
il
>~
>
oo
op gt

(9]
)
=
oy
ults

50 oX o rfr oY X
2 3 Jo fr o o2
T
(=)
S
S
=
>
2 oo
ol
o
N,
ox &2

3

FYRE Folgt 89271 % 32471(36.3%)0
AN 57] 608 ofyfe] Foizh o] o]
L 35AGI%)E BA Foll Fol7t olRolA

H
iz

o x
K

AYFAAANY FFe= A
22174(24.7%), 2A|t] cephalosporin®] 327(3.6%),

cephalosporin©|

3AIX  cephalosporin®] 58571(65.6%)0l| Al A&
1th. Aminoglycosider= R 5 31871(35.7%)°l Al
AFE-E] ¢l th. Aminoglycoside =S 2 AME-EH 7
T 37111.6%)°01 AL, U A= thE A
oF Wyetsto] A% Ql=dl 3AIth cephalosporinitt
W3to] 1987(62.3%) 0.2 7H4F Weri, 1 the
© 2 1At cephalosporin®] 7971(24.8%) 0.2 Wk
th. 1 o= glycopeptide 2871(3.1%), quinolone
67(0.7%), B -lactam/ 8 -lactamase 2}A|A| 67(0.7%)

SOl AREE Tk lgdAYA ] Fo 7|2k ul5-

chosbel o pi(E7E gk 109), S671(63%) ko] 4
& 39 oyl YFBAE Fustact

SeRgl Aol WAT 2T WASA Fe
oA Fofgt A AAE A YA 2
Sqo] me U] AojS WA & AW
8= LSl glycopeptide FYA] Ao
date] BFAatel Hs| o wol AU
(12% vs 2.9%, P<0.05). LA e =] 7|7t
o et g 2ol ol gl Aol @l
Q1 thH(Table 3).

al

SuRe dde 434 Peve BES
B3l oF 35%7kA) o 4 glo] deAwele ¢
At 5 shueldll]. ss79 Ad2 oA
e AT W % 20 4% 44 2d @
A2 QA BE gutoate £47ME F8

Table 3. Relationship of prophylactic antibiotics and surgical site infection in craniotomy

o Infected Not infected
Antibiotics (N=25) (N=867) P value
Classes of antibiotics
Ist generation cephalosporins 8 (32%) 213 (24.6%) 0.396
2nd generation cephalosporins 1 (4%) 31 (3.6%) 0.604
3rd generation cephalosporins 13 (52%) 572 (66%) 0.147
Aminoglycosides 5 (20%) 313 (36.1%) 0.097
Glycopeptides 3 (12%) 25 (2.9%) 0.040
Antibiotic administration time before 93+142 176+343 0.229
surgical incision, min
Duration of prophylactic antibiotics, day 14.2+10.5 12.1£9.6 0.327
Antibiotics administration within 1 hr 14 (56%) 310 (35.8%) 0.038
before skin incision
Antibiotics administration within 2 hr 21 (84%) 637 (73.5%) 0.238

before skin incision
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