International Journal of Orthopaedics Sciences 2017; 3(2): 12-15

ISSN: 2395-1958
IJOS 2017; 3(2): 12-15
© 2017 IJOS
www.orthopaper.com
Received: 03-02-2017
Accepted: 04-03-2017
Dr. Aurobinda Das
Assistant professor, Department
of Orthopaedics, Hitech Medical
College and Hospital,
Bhubaneswar, Odisha, India
Dr. Saswat Samant
Junior Resident, Department of
Orthopaedics, Hitech Medical
College and Hospital,
Bhubaneswar, Odisha, India
Dr. Pragyan Dash
Junior Resident, VSS Medical
College and Hospital. Burla,
Odisha, India

A comparison study of preoperative skin preparation
using chlorhexidine vs povidone iodine in cases of
elective orthopaedic surgery
Dr. Aurobinda Das, Dr. Saswat Samant and Dr. Pragyan Dash
DOI: http://dx.doi.org/10.22271/ortho.2017.v3.i2a.03
Abstract
Preoperative skin preparation is an inalienable part of the patient preparation in any orthopaedic surgery.
The obvious goal of this step is to reduce the possibility of a postoperative wound infection.
Unfortunately, guidelines/recommendations to achieve these goals are still to be universally agreed upon.
The aim of the study was to determine a preferred method for preoperative skin preparation in clean
surgeries for closed fractures. We compared the postoperative infection rates in 120 orthopaedic cases
managed with elective surgery, which had undergone preoperative skin preparation with either
chlorhexidine or povidone iodine. The effect of each method of skin preparation was studied. Results
were analyzed statistically The overall rate of surgical site infection was considerably lower in the
chlorhexidine group (12.3%) than in the povidone iodine group (6.66%, p=0.008), while the cost of the
antiseptics wasn’t different. This study demonstrates that antisepsis with chlorhexidine and was
associated with a significant reduction in the rate of SSIs compared to povidone-iodine antisepsis. Hence,
Chlorhexidine antiseptics should be the preferred choice for preoperative skin preparation in elective
cases of orthopaedic surgery.
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1. Introduction
Preoperative skin preparation is an inalienable part of the patient preparation in any
orthopaedic surgery. As skin is a major source of pathogens, it is obvious that improving skin
antisepsis would decrease surgical-site infections [1, 2]. The obvious goal of this step is to
reduce the possibility of a postoperative wound infection. Unfortunately,
guidelines/recommendations to achieve these goals are still to be universally agreed upon. A
study previously done on foot and ankle surgery patients demonstrated a better reduction of
bacterial contamination with chlorhexidine in alcohol [5]. Chlorhexidine has also been
demonstrated to be more effective than povidone-iodine for skin preparation in decreasing
bacterial colony counts in the operative fields in vaginal hysterectomy cases [6], in reducing
surgical site infection in patients undergoing elective gynecological laparotomies [9], as well as
reducing bloodstream infections in patients with central vascular lines for insertion site
disinfection [7]. However, there has not been a comparative study between chlorhexidine and
povidone iodine antiseptic skin preparations for overall use in elective cases of orthopaedic
surgery. Our objective was to compare povidone iodine with chlorhexidine in preoperative
skin preparation in cases of elective orthopaedic surgeries and determine whether one of them
was more effective than the other.
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2. Material and methods: This study was conducted on 420 orthopaedic cases which were
managed with elective surgery between august 2014 to July 2016 at four centers including one
tertiary care center. All the cases had undergone preoperative skin preparation with either
chlorhexidine or povidone iodine.
The inclusion criteria were males and females of 18-75 years of age, cases of elective
orthopaedic surgery, ASA class 1 and 2 [14] and a duration of surgery within the range of 30
minutes to 3 hours.
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The exclusion criteria was the patient’s refusal to participate
in the study, open fractures of any grade, associated
contaminated wounds, evidence of any infection at or
adjacent to the operative site, uncontrolled diabetes,
immunosuppressed state, allergy to any of the study agents, a
duration of surgery exceeding 3 hours or under 30 minutes
and inability to follow up the patient for 3 weeks post op.
Out of the 420 patients included in the study, the patients
were included in one of the two groups. Both groups were
standardized with inclusion and exclusion criteria and similar
standard guidelines. Two types of preoperative skin
antiseptics were considered. Group 1 patients was patients
were initially scrubbed for 5 minutes with povidone iodine
scrub (Povidone-Iodine Solution IP 7.5% w/v) solution which
was followed with a povidone iodine paint (Figure 1) while
group 2 patients were scrubbed with chlorhexidine
(Chlorhexidine Gluconate Solution IP 4% w/v) for 5 minutes
which was followed by chlorhexidine paint (Figure 2).
Patients in both the groups had received standard prophylaxis
against possible infection that included preoperative
intravenous antibiotics. Hair removal was done with an
epilation cream in all the cases. All other factors including
draping, preoperative antibiotic administration and method of
hair removal were kept constant in all the cases. Thereby
leaving preoperative skin preparation with antiseptics as the
only variable. We followed the CDC guidelines which state
that: the size of the area prepared should be sufficient to
include any potential incision sites divorced from the main
incision site; the solution should be applied in concentric
circles; a dedicated instrument may be used; This applicator
should be discarded once the periphery has been reached and
time should be allowed for the solution to dry [16].
Next, the surgical wounds were examined on the 2nd
postoperative day (during dressing) and then on 6th
postoperative day. This was followed by an examination of
the wound during stitch removal on postoperative day 12 and
1 week later i.e. on 18th postoperative day. A surgical site
infection was diagnosed as per the criteria underlined by the
US CDC [11]. Whenever surgical-site infection was diagnosed
clinically, samples were sent for gram staining, culture, and

sensitivity. The patient’s adverse condition was studied by an
investigator who was unaware of the group that had been
assigned to the patient. All data collected were entered into
the spreadsheet. Data analysis was done.

Fig 1: Surgical area scrubbed and painted with povidone iodine.

Fig 2: Surgical area scrubbed and painted with chlorhexidine.

3. Results

Table 1: Details of patients about (N=420)
Mean Age (SD)
Male
Gender
Female
Operative time

Group-1(N-210) (Povidone iodine )
48
116
94
1.55

Group-2(N-210) (Chlorhexidine)
50
122
88
1.50

Table 2: Postoperative surgical wound infection
Postoperative infection [no. (%)]

Group 1
26(12.3%)

Group 2
14(6.66%)

Relative Risk
0.5385

Table 3: Analysis of incidence of infection

Relative risks are for chlorhexidine group as compared with
povidone–iodine group. The 95% confidence intervals were
calculated
Relative risk
0.5385
95% CI 0.2894 to
1.0019
z statistic
1.954
Significance levelP =
0.0507
NNT (Benefit)
17.500
95% CI 8.848 (Benefit) to 792.706 (Benefit)

Infected
Non infected
Total

A
26
184
210

B
14
196
210

Total
40
380
420

Our primary outcome was any surgical site infection within 3
weeks of surgery. A secondary outcome was the cost of the
pre-op scrub and paint applied during the skin preparation.
420 patients who underwent elective orthopaedic surgery
were studied prospectively. The patients were in 2 groups of
210 each. The preoperative skin preparation of patients in
~ 13 ~
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group 1 was with the povidone iodine scrub and paint while
group 2 had been prepared with chlorhexidine scrub and
paint.
There was no statistical difference of the risk factors between
the two groups in terms of age, operative time and gender.
There were 26 cases of surgical site infection in group 1
compared to only 14 cases in group 2.The overall rate of
surgical site infection was considerably lower in the
chlorhexidine group (12.3%) than in the povidone iodine
group (6.66%, p=0.008).
There were 5 cases of allergic reaction in the povidone iodine
group while there was no such incidence in the chlorhexidine
group.

5. Conclusion
The financial and social burden of surgical site infections is
considerable [16].
The results from the statistical analysis of this study revealed
that the rate of surgical site infection was significantly less in
the chlorhexidine group as compared to the povidone-iodine
group, while the cost wasn't significantly different. Hence
chlorhexidine antiseptics should be the preferred choice for
preoperative skin preparation in elective cases of orthopaedic
surgery.
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