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Risk Factors for Surgical Site Infections in Patients Undergoing Craniotomy
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Purpose: The objectives of this study were to determine the prevalence, incidence, and risk factors for postoperative
surgical site infections (SSls) after craniotomy. Methods: This study was a retrospective case-control study of 103 patients
who had craniotomies between March 2007 and December 2008. A retrospective review of prospectively collected databas-
es of consecutive patients who underwent craniotomy was done. SSls were defined by using the Centers for Disease
Control criteria. Twenty-six cases (infection) and 77 controls (no infection) were matched for age, gender and time of sur-
gery. Descriptive analysis, t-test, X*-test and logistic regression analyses were used for data analysis. Results: The statis-
tical difference between cases and controls was significant for hospital length of stay (>14 days), intensive care unit stay
more than 15 days, Glasgrow Coma Scale (GCS) score (<7 days), extra-ventricular drainage and coexistent infection.
Risk factors were identified by logistic regression and included hospital length of stay of more than 14 days (odds ratio
[OR]=23.39, 95% confidence interval [Cl]=2.53-216.11) and GCS score (<7 scores) (OR=4.71, 95% Cl=1.64-13.50).
Conclusion: The results of this study show that patients are at high risk for infection when they have a low level of con-
sciousness or their length hospital stay is long term. Nurses have to take an active and continuous approach to infection
control to help with patients having these risk factors.
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Table 1. General Characteristics of the Patients

Total (n=103) Infection (n=26) Non-infection (n=77)

Characteristics P
n (%) or median (range) n (%) or median (range) n (%) or median (range)

Age (yr) 55 (22-77) 53 (24-77) 55 (24-77) 545
Gender (M) 57 (65.3) 15 (57.7) 42 (54.6) .780
Height (cm) 164 (150-182) 161 (153-182) 164 (150-178) 971
Weight (kg) 62 (42-88) 64 (46-76) 60 (42-88) 857
Obesity (yes) 13 (12.6) 4(15.4) 9(11.7) 812
Smoking (yes) 34(33.0) 13 (50.0) 21(27.3) .033
Underlying disease (yes) 46 (44.7) 11(42.3) 35 (45.4) .780
Duration of preoperative stay in hospital (>7 days) 11(10.7) 1(3.9) 10 (13.0) 192
Duration of postoperative stay in hospital 19 (2-154) 58 (10-154) 15 (2-76) <.001
Length of stay in ICU (days)

<7 69 (67.0) 13(50.0) 56 (72.7)

8-14 23(23.3) 7(26.9) 16 (20.8)

>15 11(10.7) 6(23.1) 5(6.5) .033
Length of hospital stay (>14 days) 79(76.9) 25(96.2) 54 (70.1) .007
Nursing severity classification (>5 grade) 73(70.9) 21(80.8) 52 (67.5) 199
GCS score

<7 36 (34.9) 14 (53.9) 22 (28.6)

8-13 31(30.2) 7(26.9) 24(31.2)

>14 36 (34.9) 5(19.2) 31(40.2) 047
Use of steroid 22 (21.4) 4(15.4) 18 (23.4) .390
Previous blood transfusion (yes) 24 (23.3) 8(30.8) 16 (20.8) 298

ICU=intensive care unit; GCS=glasgow coma scale.
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Table 2. Comparison of Surgical Site Infections Associated Variables between Infection and Non-infection Group

Total (n=103)

Infection (n=26) Non-infection (n=77)

Characteristics o}
n (%) n (%) n (%)

Wound class

Clean 99 (96.1 22 (84.6) 77 (100.0.)

Clean-contaminated 4(3.9) 4(15.4) 0(0.0) <.001
ASA score (>2) 89 (86.4 22 (84.6) 67 (87.0) .076
NNIS risk index (>1) 74(71.8 22 (84.6) 52 (67.5) 094
Duration of operation (>4 hr) 46 (44.7 11 (42.3) 35 (45.5) .780
Previous history of neurosurgical operation (yes) 11(10.7 3(11.5) 8(10.4) .870
Emergency operation (yes) 51(49.5 13 (50.0) 38 (49.4) 954
EVD (yes) 12(11.7 6(23.1) 6(7.8) .036
Antibiotic prophylaxis injection before operation 17 (16.5 3(11.5) 14 (18.2) 430
Antibiotic prophylaxis prescription

1st Cephalosporins 8(7.8) 3(11.5) 5(6.5) 406

3rd Cephalosporins 96 (93.2) 23(88.5) 73(94.8) 267

Other antibiotic 26 (25.2) 6(23.1) 20 (26.0) .769
Other infection (yes) 12 (11.7) 9(34.6) 3(3.9) <.001

ASA=American society of anesthesiologists; NNIS risk index=national nosocomial infection surveillance risk index; EVD=extra-ventricular drainage.

Table 3. Predictors of Surgical Site Infections using Univariate
Analysis

Table 4. Predictors of Surgical Site Infections using Stepwise
Logistic Regression

Variables OR 95% Cl P

Length of hospital stay (>14 days) 10.64 1.31-83.4 027

Length of ICU stay (days)

<7
8-14 1.89 0.64-5.52 247
>15 517 1.37-19.57 .016
GCS score
<7 3.95 1.24-12.56 020
8-13 1.81 0.50-6.41 359
>14
EVD (yes) 355 1.03-12.21 045
Other infection (yes) 13.06 3.19-53.43 <.001

OR=0dds ratio; Cl=confidence interval; GCS=glasgow coma scale; EVD=
extra-ventricular drainage.
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Variables OR 95% ClI p

Length of hospital stay (>14 days)  23.39 2.53-216.11 .006
GCS score (<7) 4.71 1.64-13.50 .004
EVD (yes) 3.79 0.90-16.01 .070

OR=0dds ratio; Cl=confidence interval; GCS=glasgow coma scale; EVD=
extra-ventricular drainage.
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