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@Abstract@®
Objective: Endovascular treatment is thought to be minimally invasive and result in few infectious complications. However, in some cases,
infectious complications occur due to the presence of intravascular foreign bodies. Previous studies have not provided sufficient data in this
regard. Specifically, no studies on the frequency of sepsis following neuroendovascular surgery have been reported. Therefore, frequency of
sepsis and associated risk factors were investigated in this study.
Methods: Serum samples and various cultures obtained after neuroendovascular surgical procedures (n=153) performed at our facility from
September 2006 to September 2007 were examined. Frequency of bacteremia, sterility of the operating field, and associated risk factors were
assessed.
Results: Twelve cases (7.8%) had complicated bacteremia and were successfully treated with antibiotics. However, two cases developed
MRSA infection, that proved to be intractable. Organisms were isolated from more than half of the operating field. Risk factors for bacteremia
were surgical procedures involving tumor embolization (odds ratio [OR] 7.6, P=0.034) and large sheath size (OR 3.9, P=0.047). Risk factors
for a contaminated operating field were the operating surgeon, surgical procedure, large sheath size and use of a hemostatic device, of which
the surgeon was a significant risk factor (OR 0.5, P=0.049). The organisms responsible for bacteremia varid from normal bacterial flora to
gram-negative rods and MRSA. As antibiotic prophylaxis was not found to be effective in these cases (OR 4.7, P=0.035), the appropriate type
and course of antibiotics had to be selected to prevent such complications.
Conclusion: Bacteremia occurring following neuroendovascular treatment can develop in an uncontrollable manner. Thus, surgical procedures
must be performed in a sterile environment, especially complicated procedures involving large sheaths.
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Table 1 Cases with bacteremia
case |age,sex operation sheath size/ complication risk factor organisms
ge, P duration (hours) P g
1 64 F CAS 8F / 24 AMI+PCI, CABG |hemodialysis MRSA
2 65 F CAS 8F /24 - - CNS
3 74 M CAS 8F / 24 cerebral embolism - -
4 72F CAS 8F /24 - - MSSA, Enterococcus
5 57 M meningioma, embolization 52F /3 - steroid corynebacterium
6 47 M meningioma, embolization 52F /3 - steroid -
7 69 M unrupture.d cereb.ral aneurysm, 6.9F / 3 B B B
coil embolization
g | g3 | ruptured cerebral aneurysm, 5.2F / 20 cv gram (+) bacilli
coil embolization
9 54 M ruptureé cerebrfil a{leurysm, 59F / 24 B cv CNS
coil embolization
10 51 F spasm, PTA 6F / 24 - CV -
11 54 M | spasm, transarterial infusion 5.2F / 24 - CV MRSA
12 57 F AVM, NBCA embolization 7.2F / 24 hemorrhage CV fungus

AMI: acute myocardial infarction, AVM: arteriovenous malformation, CABG: coronary artery bypass graft, CAS: carotid artery stenting,

CNS: coagulase negative staphylococcus, CV: central venous catheter, MRSA: Methicillin resistant staphylococcus aureus, MSSA:

Methicillin sensitive staphylococcus aureus, NBCA: N-butyl cyanoacrylate, PTA: percutaneous tlansluminal angioplasty, PTCA:

percutaneous transluminal coronary angioplasty,
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Table 2 Risk factors for bacteremia

Bacteremia (n=12)

Variables

cases (%) [controls (%)

Odds Ratio | p Value

Palm check positive

Sex (male)

Age (10s age classes)

Diabetes mellitus

Steroid

CV catheter

Hemodialysis

Preoperative antibiotic

Operating room

old IVR suite

new IVR suite

clean room
Duration of procedure
<Z2H
2-3H
>3H
Emergency
Operation
CAS

aneurysm, coil embolization

AVM embolization

PTA

tumor embolization

subdural hematoma embolization

intraarterial infusion

Sheath size, = 7F

No. of sheath, = 2

Duration of sheath in place> 1 day

Balloon

Long guidewire

Complication (bleeding,infarction)

Hemostatic device

Groin hematoma

58.3 53.2 1.2 0.732
58.3 50.4 1.4 0.597
1 0.997

8.3 12.1 0.7 0.703
16.7 10.6 1.7 0.528
41.7 24.8 2.2 0.211

8.3 0 -

33.3 15.6 2.7 0.129
50 45.2 1.5 0.58
25 20.6 1.7 0.553
25 34 1

33.3 31.2 1
50 404 1.2 0.828

16.7 284 0.6 0.503

33.3 21.7 1.3 0.675

33.3 17.7 2.3 0.196
25 41.8 0.5 0.264
8.3 13.5 0.6 0.616
8.3 5.7 1.5 0.709

16.7 5 3.8 0.121

0 3.5 -

8.3 12.8 0.6 0.658
41.7 22 2.5 0.134
41.7 34 1.4 0.595

50 33.3 2 0.251

25 22 1.2 0.81
41.7 21.7 1.9 0.31

8.3 6.4 1.3 0.793
41.7 41.8 1 0.991

0 7.1 -
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Table 3 Multivariate logistic regression for bacteremia

Risk Factors OR | 95%Cl | pvalue
Preoperative antibiotic 4.7 1.1-20.0 0.035
Sheath size, =7F 39 1.0-15.0 0.047
Tumor embolization 7.6 1.2-50.3 0.034

Cl: confidence interval, OR: odds ratio

Table 4 Risk factors for unclean operating field

Palm check positive (n=86)

Variables

cases (%) [controls (%)

Odds Ratio \ p Value

Sex (male)

Age (10s age classes)

Diabetes mellitus
Steroid

CV catheter
Hemodialysis

Preoperative antibiotic

Operating room
old IVR suite
new IVR suite

clean room
Duration of procedure
<2H
2-3H
>3H
Emergency
Operation
CAS

aneurysm,coil embolization
AVM embolization
PTA

tumor embolization

subdural hematoma embolization

intraarterial infusion
Sheath size, =7F
No. of sheath, = 2
Duration of sheath in place> 1 day
Balloon

Long guidewire

Complication (bleeding, infarction)

Hemostatic device

Groin hematoma

Operator

iSlloliwiielivs]

524 49.3 1.1 0.698
1 0.444
13.4 9.9 1.4 0.498
9.8 12.7 0.7 0.568
23.2 29.6 0.7 0.369
1.2 0 -
14.6 19.7 0.7 0.405
34.1 59.2 0.4 0.008
25.6 15.5 1 0.932
40.2 254 1
32.9 29.6 1
37.8 45.1 0.8 0.462
29.3 254 1 0.932
28 28.2 1 0.987
23.2 14.1 1.84 0.156
37.8 43.7 0.784 0.462
13.4 12.7 1.067 0.893
9.8 14 7.568 0.594
6.1 5.6 1.087 0.904
1.2 5.6 0.207 0.163
7.3 18.3 0.352 0.046
30.5 15.5 2.392 0.032
39 29.6 1.524 0.222
37.8 31 1.354 0.377
244 19.7 1.313 0.489
30.5 26.8 1.2 0.612
6.1 7 0.857 0.813
524 29.6 2.625 0.005
7.3 5.6 1.322 0.675
1.776 0.099
1.373 0.332
0.435 0.013
1.097 0.776
0.805 0.505
1.936 0.076
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Table 5 Multivariate logistic regression for unclean operating

field

Risk Factors OR \ 95%Cl \ p value
Sheath size, =Z7F 1.5 0.6-3.9 0.383
Hemostatic device 1.9 0.9-4.2 0.107
Operator C 0.5 0.3-1.0 0.049
Table 6 Organisms

bacteremia palm check

(n=12) (n=86)

CNS 6 60
micrococcus 4 31
corynebacterium 3 7
Bacillus 2 22
candida albicans 2 1
MRSA 2 -
gram negative rods 1 5
Enterococcus faecalis 1 -
MSSA 1 -
Neisseria species - 1

CNS: coagulase negative staphylococcus
MRSA: Methicillin registant staphylococcus aureus
MSSA: Methicillin sensitive staphylococcus aureus
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