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Residual Bacterial Contamination After Surgical Preparation of the Foot
or Ankle With or Without Alcohol

Kurtis R. Hort, MD.; James K. DeOrio, M.D.
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ABSTRACT

To investigate the usefulness of a standard surgical
preparation in prevention of surgical site contamination,
49 consecutive patients undergoing foot or ankle surgery
were randomly assigned to standard preparation with
chlorhexidine gluconate home scrubs and preoperative
povidone-iodine or to standard preparation plus preoper
ative preparation with 70% alcohol.
Results were available for all 49 patients. Cultures were
positive for normal aerobic bacteria from the toes of nine
of 26 patients (35%) receiving standard surgical prepara
tion and from the toes of 13 of 23 patients (57%) receiving
standard preparation plus alcohol (P=0.12). No patient
had a positive culture for anaerobic organisms or clinical
evidence of infection or wound problems.
Standard surgical preparation did not provide a com
pletely sterile field, and the inclusion of alcohol added no
benefit.
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INTRODUCTION

Surgical infection is a devastating postoperative com
plication for a surgical patient. The antiseptic principles
originally outlined by Joseph Lister for limiting the
occurrence of infection have been almost universally
accepted and have continued to evolve. Nevertheless,
it is still estimated that between 1% and 4% of all clean
surgical sites become infected.' In orthopedics, surgical
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infections are often costly and difficult to treat, partly
because of the frequent use of foreign implants and the
challenge of eradicating infection from bone.

The toes can be a source of bacterial contamination
during orthopedic surgical procedures. During total joint
surgical procedures, routine sterile wrapping of the foot
and toes is commonly performed. Zacharias et al.B

found positive evidence of aerobic bacteria in 75% of
cultures from surgically prepared toes and concluded
that sterile wrapping of the toes was warranted. During
operations on the foot, however, the toes often cannot
be covered. Thus, better antiseptic techniques could
potentially be useful to decrease the rate of infection.
We investigated the effects of rigorous preoperative
preparation with and without alcohol on the sterility of
the operative field.

MATERIALS AND METHODS

Forty-nine consecutive patients undergoing surgical
procedures on the foot or ankle (excluding total ankle
arthroplasties) in a distinct foot and ankle protocol were
randomly assigned to receive either standard surgical
preparation or standard surgical preparation plus alco
hol. In the group receiving the standard surgical regi
men, each patient was given two chlorhexidine glu
conate scrub brushes, with directions to perform two
separate self-scrubs several hours apart before retiring
to bed the night before the operation. In the operating
room, a 1O-minute scrub with povidone-iodine cleansing
solution (US Pharmacopeia, USP) was followed by
painting of the foot with povidone-iodine topical solution
(USP). In the group receiving the standard regimen plus
alcohol, the standard surgical regimen was supple
mented with the addition of a 3-minute preoperative
preparation of the area with 70% alcohol. If a patient
underwent bilateral procedures, both feet were
assigned to the same group.

Immediately after preparation and draping of each
patient, a surgeon who was blinded with respect to the
patient's assigned group obtained skin cultures by swab
bing between all toes and along the periphery of all nails.
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Table 1: Effect of alcohol preparation on number of patients
with aerobic bacteria in toes after surgical procedures on the
foot or ankle.

For these reasons, we think it is an ideal agent for the
home scrub.

However, the standard surgical preparation did not
provide a completely sterile field, and the addition of a
3-minute alcohol scrub to our routine preoperative pro
cedures for cleaning the surgical site did not diminish
the presence of bacteria on the skin surface of the toes.
This is surprising, because a 1-minute alcohol scrub
has been shown to be as effective as a 4- to 7-minute
surgical scrub with other antiseptlcs." We hoped that
the 70% alcohol would significantly decrease the num
ber of positive culture results, and we chose alcohol
because of its effectiveness against normal skin flora,'
ease of application, and low cost.

The increased incidence of positive cultures in the
group receiving standard preparation plus alcohol may
have been a result of the defatting nature of alcohol and
its damage to mucosal cells, which may have resulted
in the liberation of bacteria that were then capable of
being cultured. However, the small size of our sample
does not warrant a conclusion that alcohol increases
the rate of positive bacterial cultures. Additional in vitro
studies are certainly warranted.

Despite the occurrence of positive cultures in our
study, no wound infections were seen. This may be due
to several factors. First, the overall percentage of
wound infections at clean surgical sites is so small that
infections may have been observed only in a much larg
er study. Second, we also irrigate the wound frequently
during surgery with an antibiotic solution during surgical
procedures. A sterile spray bottle containing this solu
tion is kept at hand, and all members of the surgical
team are encouraged to irrigate periodically. We con
sider this to be an especially important practice,
because the overall eradication of skin flora is probably
impossible for any antiseptlc." Third, before tourniquet
application, all patients receive a preoperative broad
spectrum intravenous antibiotic, usually cefazolin.

Several conclusions may be drawn from this study.
In spite of a rigorous surgical preparation, bacterial
contamination of the surgical field is quite likely. It
appears that the addition of an alcohol preparation to
the preoperative cleaning regimen does not diminish

The percentages of positive results in our cultures
compared favorably with the 75% reported by Zacharias
et al." after a povidone-iodine scrub and preparation. In
our study, cultures were positive for bacteria in 35% of
patients without alcohol preparation and in 57% of
patients with standard preparation plus alcohol. The
home scrub with chlorhexidine in our regimen may be a
factor in the overall lower rate of positive cultures in our
study. Chlorhexidine showers have been shown to be
more effective in lowering skin bacterial counts than
povidone-iodine or soap and water.1 The effect of
chlorhexidine is also known to last for up to six hours."

Total
n %

26 100
23 100
49 100

Negative
n %

17 65
10 43
27 55

Positive
n %
9 35

13 57
22 45

Without alcohol
With alcohol
Total

The cultures were then analyzed for aerobic
andanaerobic bacteria.All patients were given
one dose of a broad-spectrum antibiotic pre
operatively and were monitored clinically for
wound infections or healing problems.

RESULTS

DISCUSSION

Data were available for all 49 patients. The
group receiving standard preparation consist
ed of 26 patients, six of whom had bilateral
procedures (total feet studied, 32). The group receiving
supplemental alcohol preparation consisted of 23
patients, two of whom had bilateral procedures (total
feet studied, 25). No patient in either group showed
clinical signs of wound infection, and all wounds healed
uneventfully. Analysis of the tissue cultures showed
that no patient in either group had a positive result for
anaerobic bacteria.

The results of tissue cultures for aerobic bacteria are
given in Table 1. Cultures were positive in 22 of the total
49 patients (45%; confidence interval [Cl], 31% to 60%).
The proportion of patients with positive cultures was
higher in the group receiving standard preparation plus
alcohol (57%; CI, 34% to 77%) than in the group receiv
ing standard preparation alone (35%; CI, 17%-56%).
However, X2 analysis showed no significant difference
between the two groups (P=0.12).

In the group with standard preparation, multiple bac
teria were observed in one culture, and multiple strains
of one bacterium were observed in three cultures. The
cultures from seven feet were positive for
Staphylococcus, four for Bacillus, and one for
Pseudomonas. In the group receiving standard prepa
ration plus alcohol, multiple bacteria were observed in
one culture, and multiple strains of one bacterium were
observed in seven cultures. The cultures for 12 feet
were positive for Staphylococcus, one for Bacillus, and
one for Corynebacterium.
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the presence of bacteria on or between the toes.
Therefore, we agree with Zacharias et al." that the toes
should be covered when possible, especially during
midfoot and hindfoot procedures. This is an important
concept, now that total ankle replacements are being
performed with greater frequency and by surgeons
who infrequently perform arthroplasties elsewhere.
Fortunately, it appears that even when some bacteria
can be cultured from the skin after surgical prepara
tion, the overall incidence of clinical infection can be
small. Finally, a regimen of preoperative home scrubs
with chlorhexidine, frequent irrigation during the pro
cedure, and the administration of preoperative antibi
otics may be the most practical way to avoid infection.
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