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Quantitative Bacterial Analysis

of Comparative Wound Irrigations

It is a biologic fact that all open wounds contain bacteria and
remain contaminated with varying levels of bacteria until success-
ful wound closure has been accomplished. The sine qua non in the
management of the contaminated wound has been and remains
adequate sharp debridement. In a standardized experimental
model, three methods of irrigation were compared employing
quantitative bacteriology of tissue to evaluate their effectiveness
at decreasing bacterial levels and reducing wound infection. The
pulsating jet lavage was found to be significantly better than
gravity flow irrigation or wound irrigation with a bulb syringe.
These data on tissue biopsies support previous reports using
surface and wound exudate cultures.

RAUMATIC wounds, whether produced in military or
civilian surroundings, are uniformly contaminated."'®
In addition to the large inoculum of bacteria, these
wounds are often complicated by debris, blood clot, and
necrotic tissue. Proper mechanical debridement and de-
layed closure of contaminated wounds have markedly
reduced the incidence of infection®'* The value of
irrigation as an adjunct to mechanical debridement is less
clear. Singleton, et al.*® and Peterson' have shown that
saline irrigation decreases the incidence of wound infec-
tion and that the decrease was proportional to the amount
of irrigating solution used. Conversely, several inves-
tigators have reported that low pressure saline irrigation
is ineffective in preventing wound infections %712
Recently a great deal of data has emerged suggesting
that a pulsating irrigation stream delivered at high pres-
sure and with a high flow effectively decreases bacteria,
foreign bodies, and necrotic crushed tissue in wounds
and decreases the incidence of resultant wound infec-
tion.**7!* These data have been based on a semi-
quantitative technique of smear cultures obtained from
the surface of wounds or from pyogenic exudates from
the wounds. Multiple studies over the past 10 years have
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shown that infection rates are best correlated with the
tissue level of bacteria and that surface cultures or cul-
tures of wound discharges are often misleading.!

The present study was undertaken to evaluate the ef-
fectiveness of various types of wound irrigation
techniques in decreasing the tissue bacterial level in ex-
perimental wounds.

Materials and Methods

One hundred male Sprague-Dawley rats weighing 200
to 250 grams were divided in two major groups. The
animals were individually caged and given unrestricted
amounts of food and water. The animals were anes-
thetized with intraperitoneal pentobarbital sodium (30
mg/kg). Skin preparation consisted of clipping the hair
from the back of each animal followed by skin cleansing
with Betadine® solution.* The experimental model con-
sisted of a standard incision 4 cm in length and 5 mm
lateral and parallel to the vertebral column. The incision
was carried through the skin, panniculus carnosa, and 4
mm into the paraspinous muscles. When necessary,
hemostasis was accomplished by sterile gauze pressure.

Group I—Wounds Contaminated with Bacteria Only

The wounds in the first major group were topically
inoculated with 5 x 107 Straphylococcus aureus or-
ganisms and 5 x 107 Escherichia coli organisms from
fresh 18 hour broth cultures. After a 30 minute contami-
nation period, the animals were divided into four sub-
groups and tissue biopsies taken for quantitative and
qualitative bacterial analyses.'®'” The sub-groups were
treated in one of the following ways.

*Povidone-iodine, Purdue-Frederick Co., Norwalk, Conn.
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