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Influencing factors and establishment of prediction model for surgical site

infection following craniotomy in a tertiary first-class hospital

CHEN Yin-zhi, ZHOU Ming-chuan , ZHONG Zhen, HOU Zhang-mei , LIU Xiao-yan, ZHOU
Yu-lan, HE Rong (Department of Healthcare-associated Infection Control , Chongqing General
Hospital, Chongqging 401147, China)

[Abstract] Objective To explore the occurrence and influencing factors of surgical site infection (SSI) following
craniotomy, put forward intervention measures and establish a risk prediction model. Methods Patients undergoing
craniotomy in a tertiary first-class hospital in 2020 were surveyed retrospectively, influencing factors for SSI follo-
wing craniotomy were analyzed. risk prediction model was established, and the model was verified with the data in the
first half of 2021. Results Incidence of SSI among 203 cases of craniotomy was 17. 73% , multivariate logistic re-
gression analysis showed that 5 factors were independent factors influencing SSI following craniotomy: peri-opera-
tive use of H, receptor blockers and glucocorticoids, rational use of antimicrobial agents, diabetes mellitus, and op-
eration time =180 minutes. The SSI risk prediction model (AUC = 0. 818) was established, and the cut-off point
value of the score was 3.5, incidence of SSI was high when score 2>3. 5, the verified accuracy rate was 85. 19%,
and the verification effect was good(y* = 24,279, P<C0.001). Conclusion Patients undergoing craniotomy have a
higher incidence of SSI, peri-operative use of antimicrobial agents and protective use of H, receptor blockers can re-
duce SSI; long operation time, diabetes mellitus and peri-operative use of glucocorticoids are independent risk fac-
tors for SSI. The risk prediction model of SSI in craniotomy based on its independent influencing factors has high
prediction accuracy.
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Table 1 Univariate analysis on risk factors for SSI in craniotomy patients in modeling group
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Table 2 Multivariate logistic regression analysis on risk factors for SSI in craniotomy patients in modeling group
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Figure 1 ROC curve of SSI risk prediction model
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(No. of cases)

" S Bl
55 TRY 06 IF 25 R &t
Jk e PR
U 43 <<3. 5 4% 0 156 156
B 432>=3. 5 43 5 28 33
a1t 5 184 189

3 it

TF TR T2 B TR 97 U S5 L R 5
PR I % 2 A0 2 A AR T R I A
SEF 0 T A BIL 2 R A AR N T T A U Y R
VR BT A B A W A A D TR ) S R L 5
KA SSI . FR ARG H R IR ETF AN
S RS T AR 10 R G LA B IR I 58 L I 2 R | A T
VB SR AT R I S 5 e e 46 g s BRR L T
FARARG AR R GG A SST &1 B g
I IR S A AL L L I i R B R T 1R 25 W)
FiBEME FEURP SRR AT R R
PRI Sy i 5 T4 SR A0 DAL AR M i PR AS 5 0112
e R T L O e HH R A A S R R X BB 5
E 0 QN TR



[ R e P Al 2 ks 2022 45 5 A5 21 #8255 5 1 Chin J Infect Control Vol 21 No 5 May 2022 459 -

WFE > K B 7 A e bR 7 U4 T 10 ) 7 A AL
F B8 K AT T AR RERR A &2 40} SSI. HA9E &
I - SST & i H 8 w1 » 1 BB 5 A e #2820 B
HRLTARZ BEEME N E I T AR,
FAREF KA . UL 88 1 % H T AR

AR Bl SRR AW K e, U R M & N
Bi P ARBOR K R, N AR BN & TR
052 10 A5 200 £k B v Ak o T P Bl /DS S AT AN TRl
RE B DR T ARG (H R 2
TFARZZ GG FTRAAAE T ARY D&% d 1251
FAR Sy T2 Y] 10 TR EBALIH 75 4 Sk B M 45 1% O
Oy SSIV AHAHE 5T & BLF AR AL A G in SST 1y
AU o Ji 458 T AR AL SST & i 3 (P<<0. 05) . AT B 5
I 5 T AR 6T I 95 B R R AR K

AHIEFE B 2R R B AR R LR CR B R DA &
FARMEXHEZMA L TR FAREY & AR TG510 .
AR F e L PR TR TF TR AR B SST R AL
B 5 E MR g T g R — 3, K
H s 22 SMRE TR R T AR AR AL iy PR & A4 K i e 30t oy
JE 8 v o B FUIAL £ e A= i s DRI 36 > B AV Pt oA F
e SN N TN RS S GRS P B R
S SSI 7 % B 2 R FIN TR SO R AR
Je W 2 5 | S BT 5 9 » I8 e e 3R I 2 R IR R
I A N T AT W A T R AR SST & i %2, HLAH
AP AT SSIR G # (P=>0. 05) , 5 H At i 55
AW A BUE Y AE N SSI B G IT it .
F42 BECHL B 24 0 e PR L F AR S IR (2015 4RO ) s
Gt TFARMGHEE A E A YEL . A E T AREY
YrRh 2k B L R w24 i ) (B Rz R 0. 5~2 h f#f
FD L FAREF >3 h Kol i =1 500 mL j& i —
A e B TR A A 0 0 25 9 2 SST Ry AR 3
P2 5 [ N A ORI B ) 0 AH DG g 5 R — B
T3 A ARG e B A A0 TR 245 4 R R AR SST gk
e KU (P<20. 05) , 5 RIAF 5T 45 50 M R, AT RE S
A AR FHL B 25 ) 19 583 2 0 B8 A R R IEAS Ry
L KBS BN R G . S b BT AR I R R
JR S SST Rl P2, 5 A Rt 25 ) — 3,
£ AIS S N U VAT KGR 0 ie & N s B N N
FIXT B b RAT R34 T AT LR A 7 38 M 05t 97 » AT
RARR A B S8 AN TR N AL & R AT 6 e R e XL >
ABEFEARL IR UE T Hy 52 44 BH W7 )2 F o R
N W VAR Ve TN v b PN i o T B N <l I 1
P Hy SZ R BHIA

A5 L R E logistic [o] T 45 1 # 37 )5 & BB

HEABXHMHEZP WMA2FR FREH A
By ARG 51 B IR FARIEZ W R
B H R 2 i 37 A B P T RE S 45 R M HLAE
A TN TR A G R U B OK a2 )
e LB TET A K R B R S B A5 ] O R TR
MEBE K W 2 HF AT TR TR AR RS & . 1T
ARBFE] =180 min ., Bl T AR 84 3B H 508 259 i
FHRE K i & M Ho 52 AR B I 7] i 22 T &% logistic
[ 51 A TR (4 ke 37 v PR 26 PR R B [ A, TR
ALAE 25 A 2% 8 I BB B0 B AR AT R BB AL S
Wz R g o [) B 2 5 | T A, T i 2 2 A
LT T L B R SSRGS F R
B ) A G 5 4 B 0 28 1T AR AR T AR EB A K i, 791 By
97 {EL DRDBE Rz J52 8 3R T 90 980 B g » S 3 SST R
b N

i X 2 I logistic HF 5T 4 R b A & Xy h
. 5% W] R 2 A 7 XU 0000 A AR 14 ik 4 £ o
FBEAFoE 52 ARBESE i R, ST TR
P AR SST XU 151 I A5 Y, 5 LA S fE 3. 5 40 1E
P g SSI e 5 A5, ML 7Y fR AR 4F b T F 51 - AR
SSI, i %35 85. 1900,

T 00 TR A A A S S X R A AR A S it
Rl i e s il A Y. FEE W, FHF R
SST 52 M K 28 8 A 5 2, 56 F AU 750 000 452 750 fF 9 3¢
Ao B ST R R L B HE T I R T A A
AR T 25 B TT DR - REAR 47 1) O 6 HR i T R
o e BB S DT AT SR JRUAER X P i it A I - R AR
& SSURYAHE . (A B 5T R F o0 B ) ) A 0 A
—E M R BRI A L R BRSBTS R R 5
BT AN 4 T B T F0046 it 1) A 56 3%, n B 44 5T 5t 46 5K
(BMD W00 5 A5 45 Bz SR vl B2 LR 2
ALk & T B IE— AT s R A . 53 Ak AR DE
5% PRI B[] Jir R A TR 6 G 2 A F P T R BB 3 3 B A
W6 A H AR TE BN CHPRE T AR BB AL G 131 By 5 45 il ¢
ARG ) EH A T ARBIEEE 1D R HTF
FFARBEPEABRPRIER, ZHRFH S FHIRABL
AT A Bl W ) 4, L A g O AR A
B 50 d.BE & B4 K 2 %0 SST HATR 2 N 1 32

25 F TR P F R SSI7E A ) i X K B2 B Y
R DL B R AR A 22 5 . A WEFE AR 96 5 e 1A
RO M B T T R SST ) 1B 5 it - (1) [l
FARB GG AR Y . BE - BB TR
ME BT, AT S 058 058 25 905 (2) 3B M4 HL
S AABELIT R DR A S R AT R AT it TR SST g 5



* 460 -

o g 4 1 A 7 2022 4F

5 A 21 BH S

Chin J Infect Control Vol 21 No 5 May 2022

(3) [l A AR R B TR R . 3 8h o7 T )
B T TR SST RS T 455 78 B 12 55 £ A
A LU R HORE X 64 U7 450G B AR T TR SSIL

HEFR ALY FARELEA BT R

(& % x #t]

(1]

(2]

[4]

(5]

Lo]

(7]

(8]

AR R A S AN RH R Y 5 A BE A A, PR R
Tﬁ"‘-ﬁl‘ﬂ@ﬂﬁ’*%%%ﬂ@ﬂm? W% G P E TR
Remiprtamal) ). dfe B AR, 2019, 22(4): 301 -
314.
Chinese Society of Surgical Infection and Intensive Care, Chi-
nese Society of Surgery, Chinese Medical Association, Chinese
College of Gastrointestinal Fistula Surgeons, Chinese College
of Surgeons, Chinese Medical Doctor Association. Chinese
guideline for the prevention of surgical site infection[J]. Chi-
nese Journal of Gastrointestinal Surgery, 2019, 22(4) . 301 —
314.
Wang J, Yang Y, Lv W, et al. Gentamycin irrigation signifi-
cantly reduces 28-day surgical site infection after emergency
neurosurgery| ] ]. Br J Neurosurg, 2021: 1 — 5. DOI. 10.
1080/02688697. 2021, 1902472, Epub ahead of print.
Chacon-Quesada T, Rohde V, von der Brelie C. Less surgical
site infections in neurosurgery during COVID-19 times-one po-
tential benefit of the pandemic? [J]. Neurosurg Rev, 2021, 44
(6): 3421 — 3425,
Grundy TJ, Davies BM, Patel HC. When should we measure
surgical site infection in patients undergoing a craniotomy? A
consideration of the current practice[ J]. Br ] Neurosurg,
2020, 34(6): 621 — 625.
At fLUIMG, WA R, M SRR B 4 A REAS R e A
TARER RGBT ] R H 22, 2020, 19C11)
971 = 975.
Li LL, Du MM, Qin JA. Healthcare-associated infection after
different types of neurosurgical operations in a tertiary first-
class hospital[J]. Chinese Journal of Infection Control, 2020,
19C(11): 971 - 975.
fhi i, R, PR SNRIE U ISR G TR AL
SN 2 B e B TR R T RE R F ST L0 ). o e A o A
2020, 19(1) . 42— 47.
Han JJ, Wang JM. Prospective study on the incidence and risk
factors of surgical site infection after clean incision craniotomy
of neurosurgery [ J]. Chinese Journal of Infection Control,
2020, 19(1): 42— 47.
Lamagni T, Elgohari S, Wloch C, et al. National surgical site
infection (SSI) surveillance:
Hosp Infect, 2017, 97(1) .
Fattahi A, Jahanbakhshi A, Taheri M, et al.

response to Jenks et al[J]. J
99 = 100.

Our experience
with using a uniform prophylactic protocol in neurosurgery:

surgical-site infection did not occur in 272 operations[ J ]. Br J

[9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

Neurosurg, 2018, 32(4) .
Guan F, Peng WC,

396 = 399.
Huang H, et al. Application of neuroen-
doscopic surgical techniques in the assessment and treatment of
cerebral ventricular infection[ J]. Neural Regen Res, 2019, 14
(12): 2095 - 2103.

B 5 DA AE R INATT . R 25 I R B 48 3 JE0 (2015 47
BOTEB/OLT. (2015 — 08 — 27)[2022 = 03 — 167. http://
www. gov. cn/xinwen/2015 — 08/27/content_2920799, htm.
General Office of national Health and Family Planning Com-
Guidelines for clinical Application of Antibiotics

(2015 - 08 = 27)[2022 - 03 — 16].

mission.
(2015 Edition) [EB/OL].
http://www. gov. ecn/xinwen/2015 — 08/27/content_2920799.

htm,

e N RALFNE AR, ERLEY 2 Wi G [T]. 4k
PR, 2001, 81(5): 314 —320.

Ministry of Health of People’s Republic of China. Diagnostic

criteria for nosocomial infections ( proposed) [ J]. National
Medical Journal of China, 2001, 81(5): 314 — 320.
Ottenhausen M, Evins Al, et al.

Bodhinayake 1, Expanding

the borders; the evolution of neurosurgical approaches[]].
Neurosurg Focus, 2014, 36(4) . E11.

. BEE, B4R, 5. 536 BIIF M F AR B H F ARG
SRR W Logistic [|IH 43 Br[J]. v A B2 B B 2% 2% i
2019, 29(8): 1175 -1179.

Hu XY, Lv X, Wang X, et al. Logistic regression analysis of
risk factors for surgical site infection in 536 cases of cranioto-

my[ J]. Chinese Journal of Nosocomiology., 2019, 29 (8).
1175 =1179.

BUVRNG . AROL, TREG 5. PRMEALRGE EAE T IUT R B TR
P82 2 s 0 o £ 1 fﬁU] A B B e 2 2k 2017, 27
(18): 4242 - 4244,

Wei SQ, Xiong W, Xu M, et al. Application of standardized
infection ratio in surveillance of surgical site infections in pa-
tients undergoing craniotomy[ J]. Chinese Journal of Nosoco-
miology, 2017, 27(18): 4242 — 4244,

W, 5 RB. MG AT 4 8 8 S 1 AR D) R R TR
RSy E e R 2 [T b BRG] A 3. 2018, 17(7),
577 = 580.

Zeng YC, Yi FQ. Influencing factors for surgical site infection
following neuroendoscopic transsphenoidal pituitary adenoma
resection[ ] ]. Chinese Journal of Infection Control, 2018, 17
(7): 577 — 580.

A case of an adre-

Tomita Y, Kurozumi K, Terasaka T, et al.

nocorticotropic hormone-producing pituitary adenoma removed

via electromagnetic-guided neuroendoscopy [J]. No Shinkei
Geka, 2016, 44(6): 473 — 479.

IV, EUE. ARBEE . S TSR RS P IR I TR
RERU B R Ay A (D], op 8 B g R e 2 e R, 2018, 28

(2). 218 = 221.
Sun JP, Wang F, Gu XY, et al. Etiological characteristics and
influencing factors for intracranial infections in patients after

craniotomy[J]. Chinese Journal of Infection Control, 2018, 28



R YL i 24 A 2022 4E 5 H 45 21 #5455 ] Chin J Infect Control Vol 21 No 5 May 2022
(2): 218 - 221. [24] kB, KW, &

[18]

[19]

[20]

[22]

[23]

WA, AU, SR, % ZRRFEABEERIRAR
PGP S g S A N e R R LT ). v A B B R A Ak
2021, 31(6): 876 — 880.

Huang WL, Ren MJ, Peng GY. et al. Etiological characteris-
tics and influencing factors for postoperative intracranial infec-
tion in nasal transsphenoidal pituitary tumor resection patients
[J1. Chinese Journal of Nosocomiology, 2021, 31(6): 876 —
880.
Rubeli SL, D’ Alonzo D, Mueller B, et al. Implementation of
an infection prevention bundle is associated with reduced surgi-
cal site infections in cranial neurosurgery[J]. Neurosurg Fo-
cus, 2019, 47(2) . E3.

Valkki KJ, Thomson KH, Grénthal TSC, et al. Antimicrobial
prophylaxis is considered sufficient to preserve an acceptable
surgical site infection rate in clean orthopaedic and neurosur-
geries in dogs[J]. Acta Vet Scand, 2020, 62(1); 53.

B, AR, SRR, SF. TFT R R RS M G i R
YRR RGBT, AR B B R 2 Ak 2017, 27
(20) : 4693 — 4696.

Qiu Z, Zheng SJ, Zhang XD, et al. Characteristics and risk
factors of intracranial infections after craniotomy[]J]. Chinese
Journal of Nosocomiology, 2017, 27(20) ; 4693 — 4696.
Huang HB, Jiang W, Wang CY, et al. Stress ulcer prophy-
laxis in intensive care unit patients receiving enteral nutrition;
a systematic review and Meta-analysis[ J]. Crit Care, 2018, 22
(1) 20.

Bekelis K, Coy S, Simmons N. Operative duration and risk of
surgical site infection in neurosurgery[ J]. World Neurosurg,

2016, 94: 551 = 555. €6.

gl G5 2R MEE R YT
OO A T S S R A LT A I e i ;’é?%&f 2021,
31(9): 1396 — 1400.
Zhang XY, Hua BQ, Gao S, et al. Establishment of predic-

tion model of risk for nosocomial infection in multiple myeloma

patients undergoing chemotherapy and its application value

[J]. Chinese Journal of Nosocomiology. 2021, 31(9): 1396 —
1400.

[25] A N RILANE P e N RGBT MR AR B L 2% Ye 1l By
Pl 48 R G A7) 38 A [EB/OL]. [2021 — 12 = 207, http://

www. gov. cn/gzdt/2010 — 12/14/content_1765450. htm.

The Central People’s Government of the People’s Republic of
China. Notice on guidelines for prevention and control of sur-
gical site infection (Trial) [EB/OL]. [2021 = 12 = 20]. ht-
tp://www. gov. cn/gzdt/2010 — 12/14/content_1765450. htm.

R 3T 4 - 30 B

35| AR BRI R BII BT, S 3 =B B T LR
AR TR R e i R 2% e T A A g N [ ], R e A R A
2022,21 (5): 455 — 461. DOI: 10. 12138/]. issn. 1671 — 9638.
20222122.

Cite this article as ; CHEN Yin-zhi, ZHOU Ming-chuan. ZHONG
Zhen, et al. Influencing factors and establishment of prediction
model for surgical site infection following craniotomy in a tertiary
first-class hospital[J]. Chin J Infect Control, 2022, 21(5); 455 —

461. DOI: 10. 12138/j. issn. 1671 — 9638. 20222122,



