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Objective: To investigate the utility of a novel
modified syringe to reduce intraoperative
contamination of fluids by anesthesia providers.

Background: Nosocomial infections contribute
significantly to morbidity as well as increased health
care costs. In recent years the role of anesthesia
providers’ contribution to bacterial infections in the
intraoperative period has become a topic of study. At
our institution transfusion of blood products during
pediatric surgical cases involves the use of syringes
for better control of volumes administered. These
syringes are sometimes refilled multiple times,
especially during periods that require rapid
resuscitation. Similarly, the requirement for blood
samples from an arterial line necessitates drawing
back fluid from extension tubing. A syringe attached
to the transducer is often used to draw back then
return this fluid to the patient after the sample has
been taken. This syringe may also be used multiple
times when frequent blood draws are necessary.
Concern for contamination of syringes used in these
settings led to the development of a modified syringe
with a sheathed plunger to prevent the possibility of
bacterial transmission intraoperatively. We
hypothesize that standard syringes can be a source
of bacterial contamination by anesthesia providers
during the intraoperative period and that the use of
modified sheathed syringes can be a means of
decreasing this contamination risk.
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Methods: We created modified sheathed syringes at our
institution and sterilized them using conventional
sterilization techniques. 20 sheathed and 20 standard 10
mL syringe packs were opened under a filtered-air hood
and handled with sterile gloves. The sterile gloves were
“contaminated” by introducing S. aureus via a dropper.
The contaminated gloves were then used to handle the
syringes, avoiding the distal barrels and tips. Each
syringe was filled and emptied five times from a test tube
containing a solution of sterile 1% peptone culture
medium. These tubes were incubated for 8 hours and
then plated to check for contamination. We alternated
types of syringes and “recontaminated” the gloves before
handling each syringe. Estimating a contamination rate
of 30%, with a power of 0.8 and an alpha level of 0.05, a
power analysis determined that we would need to have
at least 19 syringes in each group. The Fisher Exact test
was used to analyze results.

Results: 6 out of 20 culture mediums from the standard
syringes were positive for S. Aureus while none of the
culture mediums from sheathed syringes were positive.
Using the Fisher Exact Test this was significant with p =
0.02.

Conclusions: Our results support the hypothesis that
standard syringes can be a source of bacterial
contamination and that the use of sheathed syringes can
reduce this contamination. This is directly applicable to
the use of syringes by anesthesia providers during the
intraoperative period. The use of sheathed syringes
should be considered in a setting where the provider
might use a syringe multiple times.
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