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The role of ultra clean air to prevent Surgical Site
Infections (SSI)

Uloha ultra &istého vzduchu v prevencii infekcii
operacnych ran

Thomas Hansson

Toul Meditech AB, Visterds, Sweden

Background: Bacteria-free air in the operating room
(OR) is very important in preventing deep wound infe-
ctions in all types of surgery, although orthopedics have
extraordinary requirements. Ventilation systems are usu-
ally based on OR having at least 16 air exchanges/hour
to dilute the air and reducing the amount of bacteria-be-
aring particles that the staff generates 10,000/person and
minute and 10% of these are bacterial-bearing and leak
out through clothing. However, it has been found in se-
veral scientific studies that it is extremely difficult to gu-
arantee the sterile instruments and wound the area from
being contaminated via the air when lamps and other



ceiling-hung equipment interfere with the ventilation in
the critical zones. Toul Meditech has therefore develo-
ped a technology with mobile laminar flow devices Ope-
rio and Steristay that filter the air and distribute it over
wounds and instruments at a speed of 0.4 m/s and also
secondarily clean the entire room air at 400 m? air/hour.
The requirement for clean surgery is that the bacte-
rial occurrence should not exceed 5 CFU/m? air, which
is also always met with Operio and Steristay, although
the surrounding air can contain up to 100 cfu/m’ air.
Studies have shown that over 90% of some infections
come through the ambient air and the problem will be
exacerbated as antibiotic resistance increases because an-
tibiotics such as prophylaxis are one of the reasons why
surgical infections have decreased over the past 20 ye-
ars, but the trend is turning.
Goal: The sterile zones must be protected from the time
the sterile packages are broken and the instruments be-
gin to emerge until the surgical wound is closed and the
patient is discharged. Even minor interventions in smal-
ler examination rooms should be guaranteed bacterial
air, such as intravitreal eye injections, minor poly-cli-
nical interventions. Sterility should always be secured.
Methods: Laminar flow units Operio and Steristay are
placed in the operating room and protect the important
sterile zones while particle measurements and cfu mea-
surements are done in the ultra-clean zones and compa-
red with the surrounding air. Samples are always made
during the operation with personnel in the room.
Results: The mobile laminar flow units Operio and Ste-
ristay have been found to be very effective in minimi-
zing the presence of airborne bacteria that have scien-
tifically been shown to limit the number of infections
to <0.5% compared to a roof-based ventilation system
that often gives 2—4% infection rate.
Conclusion: For 15 years, the laminar mobile systems
have been used and with over 600 installations in the EU,
where the results have been unambiguous that the dan-
gerous airborne bacteria have been limited to extreme-
ly low levels and thus are a guarantee for patient safety.
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