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Study Design: A prospective, randomized, controlled study.
Purpose: The objective of this study was to evaluate the effectiveness of two techniques of skin preparation with povidone-iodine.
Overview of Literature: Preoperative skin preparation is important for preventing surgical site infection by reducing the bacteria in 
the surgical area. Povidone-iodine is a commonly used agent for preoperative skin preparation, and further decrease in surgical site 
infections can be expected by understanding how to apply it more effectively. 
Methods: Eighty-nine spine surgery patients were randomly allocated to two groups. In group A, povidone-iodine was applied to the 
surgical site just before starting the operation; in group B, povidone-iodine was applied several minutes prior to starting the operation 
and was allowed to dry. We collected samples from the wound edge before suturing, and we compared the rates of positive culture 
between the two groups.
Results: The rate of positive culture was 30.2% (13 out of 43 patients) in group A, and 6.5% (3 out of 46 patients) in group B. This 
indicates that there was a significant difference in postoperative infection rates between group A and group B.
Conclusions: Because bacteria on the skin appeared significantly reduced by allowing povidone-iodine to dry for several minutes 
prior to surgery, we recommend this approach to reduce the incidence of postoperative infections.
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Introduction

Surgical site infection (SSI) is a common complication 
after spinal surgery. Despite the use of prophylactic anti-
biotics, advances in surgical techniques and postoperative 
care, clinical results of compromised patients show sig-
nificant morbidity and prolonged hospitalization. 

Recently, the surgical indication has been expanded 
to elderly patients, who are considered to be having a 

relatively higher risk of surgical infection. Additionally, 
patients with diabetes and who are on dialysis are at high 
risk of infection due to immunocompromised status. 

The stage of prevention of surgical site infection can be 
classified in three phases; preoperative, intraoperative, and 
postoperative. Skin preparation in the preoperative phase 
is very important for preventing infection, and povidone-
iodine is one of the most commonly used agents for this 
purpose. This study investigated the effectiveness of two 
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different timings of skin preparation with povidone-
iodine. 

Materials and Methods

In this prospective study, 89 consecutive patients sched-
uled for spinal surgery between March 2010 and Septem-
ber, 2010 were randomly allocated to 2 groups according 
to the patient identification numbers with their consent. 
Forty-three patients were included in group A and 46 pa-
tients were included in group B. The average patient age 
was 61.9 years in group A (range, 18–86 years) and 58.1 
years in group B (range, 14–82 years). The average operat-
ing time was 230 minutes in group A and 216 minutes in 
group B, respectively. Cervical surgery was performed in 
17 patients (39.5%) of group A and 15 patients (32.6%) 
of group B. Instrumentation surgery was performed in 
25 patients (58.1%) of group A and 24 patients (52.2%) of 
group B (Table 1). 

In group A, povidone-iodine was applied to the surgical 
site just before the skin incision, after the surgeon’s hands 
were scrubbed. In group B, povidone-iodine was applied 
before the surgeon’s hands were scrubbed. Therefore, there 
was an interval of at least five minutes, enough time for 
drying povidone-iodine, before skin incision compared 
to povidone-iodine application in group A. In all cases, 
the surgical field was sealed with an antimicrobial plastic 
adhesive wound drape just before starting the surgery. 

Culture samples were collected by rubbing a cotton 
swab at the wound edge just before wound closure and 
then they were incubated at 37°C for 5 to 7 days. Bacteria 
were identified by means of standard laboratory identifi-
cation methods.

Cefazolin was administered three times on the day of 
surgery, before surgery, one hour after surgery, and six 
hours after surgery, and two times on the next day as a 
prophylactic antibiotic. 

We analyzed the rate of positive bacterial culture in 
each group. Pearson’s χ2 tests were used to compare the 
positive culture rate between the two groups. The level of 
significance was set at p<0.01.

Results

The positive culture rate was 30.2% (13 out of 43 patients) 
in group A and 6.5% (3 out of 46 patients) in group B 
(Table 2), and it was significantly different between group 

A and group B (p=0.004). In group A, coagulase negative 
Staphylococcus was identified in 12 cultures and methicil-
lin-sensitive Staphylococcus aureus was identified in 1 cul-
ture. In group B, three different bacteria (γStreptococcus, 
staphylococcus epidermidis, and coagulase negative 
Staphylococcus) were identified in the culture, respectively 
(Table 3). Two cases of SSI (deep infection) (2 out of 46 
patients, 4.3%) were identified in group B four weeks after 
surgery, and cultures from the wound edge intraopera-
tively were negative. There was no case of SSI in group A 
after the surgery. 

Discussion

SSI following adult spinal surgery is a common compli-
cation that has been reported to occur in 0.7% to 12.0% 
[1-10] of patients, and it results in higher postoperative 

Table 1. Patient demographics in each group

Characteristic Group A Group B

No. of patients   43   46

Average age (yr) 61.9 58.1

Male:female 21:22 23:23

Average operating time 230 216

Surgical level

   Cervical   17   15

   Thoracolumbar   26   31

Instrumentation surgery   25   24

Table 2. Culture results

Culture Group A Group B

Positive 13   3

Negative 30 43

 p=0.004.

Table 3. Bacterial species

Bacterial species Group A Group B

Coagulase-negative staphylococci 12 1

Methicillin-sensitive Staphylococcus 
aureus

1 -

γ Streptococcus - 1

Staphylococcus epidermidis - 1
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morbidity, mortality, and increased health care costs 
[1,11,12]. Recently, the surgical indication has been ex-
panded to elderly patients; hence, the chances of spinal 
surgery in immunocompromised patients have increased. 
In particular, cases of spinal instrumentation surgery are 
comparatively difficult to treat when they get infected [13]; 
thus, prevention of infection is very important for spinal 
surgery. 

The prevention of SSI can be classified into the pre-
operative, intraoperative, and postoperative phases. The 
preoperative phase includes diabetes control, shorter 
hospital stay before surgery, etc. Also, it is important to 
check the preoperative colonization status, for example, 
the history of dental treatment. Techniques for prevention 
of SSI during the operation commonly include the use 
of a clean room, appropriate antibiotic use, and mainte-
nance of clean surgical fields. Finally, good nutrition and 
proper wound care are important factors in postoperative 
prevention of SSI. In this study, the two cases of SSI (deep 
infection) found in group B were of postoperative phase 
infections since they occurred four weeks after surgery, 
and the cultures from the wound edge intraoperatively 
were negative. 

Preoperative skin preparation is necessary for the pre-
vention of SSI in the intraoperative phase. In the intraop-
erative phase, a key factor for preventing infection is the 
elimination of bacterial contamination of the surgical site 
at the time of surgery [14-18]. The purpose of preopera-
tive skin preparation is to reduce bacteria on the skin. In 
this study, the positive culture rate in group A was signifi-
cantly higher than that in group B. Thus, the method used 
in group B was more effective in the intraoperative phase. 

Although variation exists in timings and techniques 
for skin preparation before surgery, one of the most com-
monly used techniques involves painting the surgical field 
with povidone-iodine [12-16]. Povidone-iodine is a bac-
tericidal agent effective against a wide spectrum of patho-
gens. The preventive effect of povidone-iodine on SSI has 
been reported to be equivalent to that of other antiseptic 
agents [2,4]. Moen et al. [13] reported the number of bac-
terial colonies after spraying povidone-iodine 1 minute 
before and 3 minutes before performing abdominal wall 
surgery. They reported that spraying povidone-iodine 3 
minutes before was more effective in reducing bacterial 
counts than spraying povidone-iodine 1 minute before 
surgery. Additionally, the results of this study suggested 
that povidone-iodine was more effective when it was al-

lowed to dry for 10 minutes prior to surgery. Additionally, 
if the drape was used in a wet condition, it was possible 
that the effect of the shield was insufficient. We recom-
mend allowing 10 minutes drying time after povidone-
iodine painting of the surgical field for preoperative 
preparation.

A limitation of this study is that only analysis of cultures 
from the wound edge was conducted. Also, the plastic 
adhesive wound drape was peeled easily in group A since 
the surgical field was not dry when it was applied. Plastic 
shielding may have also been associated with culture re-
sults. Another limitation is the lack of patient background 
data, especially the risk factors for infection. Nevertheless, 
the purpose of preoperative skin preparation is to reduce 
bacteria in the surgical field and to reduce the incidence 
of SSI. Therefore, allowing 10 minutes drying time after 
povidone-iodine painting of the surgical field is a simple 
step in preoperative skin preparation that may reduce the 
rate of SSI, thus resulting in reducing length of the hospi-
tal stay and costs incurred by the patient. 

Conclusions

We evaluated the effectiveness of two techniques of skin 
preparation with povidone-iodine. Because bacteria 
on the skin appeared significantly reduced by allowing 
povidone-iodine to dry for 10 minutes prior to surgery, 
we recommend this approach to reduce the incidence of 
postoperative infections.
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