Volume: 28, Issue: 1, January 2017 pp: 27-30

ORIGINAL ARTICLE / ORJINAL MAKALE

CAN THE AIRBORNE CONTAMINATION OF
SURGICAL INSTRUMENTS BE RESPONSIBLE
FOR SURGICAL SITE INFECTION?

- CERRAHI ENSTRUMANLARIN HAVA KAYNAKLI
® turkish KONTAMINASYONU CERRAHI AL AN

ENFEKSIYONUNDAN SORUMLU OLABILIR MI?

Aydin GERILMEZ!,
Ali Erhan KAYALARY,
Mehmet Resit ONENY
Evren YUVRUK!,

Sait NADERT?

lDepartment of Neurosurgery, Health
Sciences University, Umraniye
Tmining and Research Hospital,
Umraniye, Istanbul, Turkey.

2Praf. of Neurosurgery, Department
of Neurosurgery, Health Sciences
University, Ummmye Training and
Research Hospital, Umraniye, Istanbul,
Turkey.

Address: Op. Dr. Aydin GERILMEZ,
T.C.S.B.U. Umraniye Egitim Arastirma
Hastanesi, Elmalikent Mahallesi,

Adem Yavuz Cad., No:1, Umraniye,
Istanbul, Turkey.

E-mail: aydingerilmez@hotmail.com
Phone: +90 216 632 18 18

Gsm: +90 533 513 21 50

Received: 8th Septenber, 2016.
Accepted: 12th December, 2016.

SUMMARY

Back-round data: Surgical site infections, which are the primary of nosocomial infections,
continue to be an issue as they result in increased rates of morbidity, healthcare costs and patient
dissatisfaction The aim of this study was to reveal the role of airborne particle contamination of
surgical instruments in surgical site infection.

Material-Method: In this prospective study, an evaluation was made of a total of 25 simple and
complex spinal surgery cases performed over a one month period. In order to demonstrate that
there were no contaminants in the surgical set preoperatively, 2 instruments were randomly
selected and culture samples were taken from a 1 cm? surface area of each. The instruments were
not used in surgery and one was covered to remain sterile while the other was exposed to airborne
particles on the nurse’s desk. At the end of the operation, culture samples were taken from all
instruments.

Results: The samples taken preoperatively from the airborne particle exposed and sterile covered
instruments showed no bacterial growth postoperatively. No surgical site infections developed in
any of the patients.

Conclusion: When appropriate precautions are taken, it is possible to avoid contamination
of surgical instruments with airborne particles. Therefore, great attention must be given to
appropriate behavior regarding contamination in the operating room, activity must be kept to a
minimum, and doors must be controlled.

Key words: Spinal infections, contamination, spinal surgery, transmitted with air.
Level of evidence: Prospective clinical study, Level Il.

OZET

Giris: Cerrahi alan enfeksiyonlari, morbidite oranlarini ve saglik harcamalarini, hasta
memnuniyetsizligi arttirarak sorun teskil etmeye devam etmekte ve bircok klinikte hastane
enfeksiyonlari arasinda ilk siradaki yerini korumaktadir. Bu ¢alismanin amaci cerrahi aletlerin hava
kaynakli partikillerle kontaminasyonun cerrahi alan enfeksiyonu olusumundaki roliiniin ortaya
konmasidir.

Materyal-Metot: Bu prospektif arastirmada bir aylik zaman diliminde gerceklestirilen toplam
25 basit ve karmasik spinal cerrahi olgu lzerinde cahsiimistir. Cerrahi setten rasgele secilerek
cikarilan 2 adet aletten kontamine olmadiklarini gostermek amaciyla operasyon 6ncesi dénemde
alet ylzeyinin 1 cm? ‘lik bolimine sirilerek kultir 6rnekleri alindi. Aletler cerrahi girisimde
kullanilmaksizin birinin Gzeri arinik bir sekilde ortiilerek muhafaza edildi. Digeri ise tzeri acik bir
sekilde hemsire masasinda hava kaynakli parcacik maruziyetine birakildi. Operasyon bitiminde
tam aletlerden tekrar kiilttr 6rnekleri alindi.

Bulgular: Preoperatif alinan kultirlerde, hava kaynakli parcacik maruziyetine birakilan ve tzeri
ortllen aletlerden postoperatif dénemde alinan kiltiirlerin hicbirinde Greme olmamustir. Hicbir
hastada cerrahi alan enfeksiyonu gelismemistir.

Sonug: Operasyon odasinda kontaminasyon agisindan uygun davranis, minimize edilmis aktivite,
operasyon odasi kapi kontroli gibi gerekli 6nlemler alindiginda cerrahi aletlerin hava kaynakh
partikillerle kontamine olmayabilecegi gorulmustur.

Anahtar Sozciikler: Omurga enfeksiyonlari, kontaminasyon, spinal cerrahi, hava kaynakh

Kanit Diizeyi: Prospektif klinik calisma, Duizey Il
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INTRODUCTION

Surgical site infections (SSI) develop within 30-90 days after
surgery and are believed to be related to the surgical incisions or
perioperative organ or cavity intervention . These infections,
which are the primary of nosocomial infections, continue
to be an issue as they result in increased rates of morbidity,
healthcare costs and patient dissatisfaction ).

The incidence of SSI is related to contamination of the site
(Altemeier classification), the general health status of the
patient (ASA classification), and the duration of the operation,
and is assessed using the National Nosocomial Infection
Surveillance Risk Index (NNIS). This rate has been reported
to be 1 % lower in a low-risk patient group and 15 % higher in
a high-risk patient group ©.

Contaminating pathogens may be endogenous or exogenous.
The source of endogenous pathogens is the skin of the patient.
The sources of exogenous pathogens are airborne particles, the
hands or other exposed skin areas of the surgical team, mucous
membranes, surgical instruments, materials and irrigation
solutions (417,

In the vast majority of cases, the source held mainly responsible
is airborne particles. The direct contamination rate from the
patient's skin is only 2 % ). In contamination with airborne
particles, 30 % is by direct inoculation and 70 % by transfer

to the wound through the surgeon's hands or instruments 4.

In clean surgical injuries, microorganisms carrying airborne
particles are found to be mostly responsible for surgical site
contamination. The source of these airborne particles are
usually the skin residues that are spilled from the operating

room staff 1417,

A person leaves 104 skin residues around while walking, and 10
% of these residues carry bacteria ©. The size of the bacteria-
bearing particles is 4-60 micrometers 11V, The maximum
number of acceptable colonies to reduce postoperative surgical
site infection is 103 cfu/mm3. Therefore, perioperative
contamination control has become a necessary measure to
prevent surgical site infection 2.

Air contamination can be reduced by removing contaminants
from the air using an effective ventilation system, limiting the
number and activity of people in the operating room, using
appropriate clothing and controlling the doors ©®'?. Thus, the
use of laminar air flow ventilation systems is recommended in
implantation surgeries .

However,laminar air flow ventilation systems are expensive and
subsequent installation in an operating room is complicated.

The role of airborne particles in the formation of surgical site
infection, the contamination of the wound site with these
particles, and the postoperative contaminations of surgical
instruments have been shown in previous studies. However,

there has been little research into whether or not these particles
contaminate surgical instruments. The aim of this study was
to reveal the role of airborne particle contamination of surgical
instruments in surgical site infection.

MATERIALS AND METHODS

In this prospective study, an evaluation was made of a
total of 25 simple and 47 complex spinal surgery cases
performed over a one month period. The operations
comprised 13 microdiscectomies for lumbar disc hernia, three
microdiscectomies and cage implantation for cervical disc
hernia, five decompression and instrumentation operations for
spinal stenosis and instability, two tumor excisions for spinal
tumor, and two decompression and instrumentation operations
for unstable spinal fracture diagnosis. All operations were
performed by the same surgeon in the same operating room
with the use of intraoperative x-ray. No blood product was
used in any patient. The average duration of the operations
was 2.2+-0.5 hours.

Operating Room

The study was performed in a 120 m3 operating room
equipped with a standard ventilation system. The average
temperature was 19°C+0,5°C, and average humidity was 48.2
% = 0.8 %.

Surgical Team

The surgical team consisted of a main surgeon, an assistant
and a nurse, together with an anesthesiologist, an anesthesia
technician and a circulating nurse. The maximum number of
people in the operating room during the entire operation was
six.

The entire surgical team used sterile, wool-free clothing,
facial masks, caps and sterile gloves. The anesthesiologist
and technician wore operating scrubs, face masks, caps and
disposable gloves. The number of people in the operating
room and their activities were minimized, and the operating
room door was kept under control during the operation.

Collection of Samples

In order to demonstrate that there were no contaminants in
the surgical set preoperatively, two instruments were randomly
selected and culture samples were taken from a 1 cm2 surface
area of each. The instruments were not used in surgery and
one was covered to remain sterile while the other was exposed
to airborne particles on the nurse’s desk. At the end of the
operation, culture samples were taken from all instruments.

Samples were taken by using Stuart transport swab and
mediums and sent to the laboratory for calculation of the
bacterial load in colony forming units per square centimeter
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(cfu/cm2) by cultivation in sheep blood agar and ecosin
methylene blue agar. The samples were incubated for 48 hours

at37°C.82

RESULTS

The samples taken preoperatively from the airborne particle
exposed and sterile covered instruments showed no bacterial
growth postoperatively. No surgical site infections developed
in any of the patients.

DISCUSSION

Surgical site contaminations in clean surgical wounds are
mostly caused by microorganisms in airborne particles.
Previous studies about surgical instrument contamination
have focused more on the contamination of used instruments.
The rate of biological load per instrument has been shown to
be closely related to the surgical field in which the instrument
is used. Chu-Nancy et al. found the biological load levels after
clinical use to be 0 and 4415.

In the current study, the biological load levels were <1000
on 88% of the instruments ®. Gordon Smith et al. showed
that microbial contamination on used dental handpieces
varies from 42 to 250 cfu/mL16. Percin et al. showed that the
bacterial load on used instruments varied between 10 and 102
cfu/cm2. The most contaminant instruments were reported
to be those used in reconstructive surgery operations, which
was thought to be related to the number of pseudomanas in
burn wounds being 106 cfu/g per tissue. No contamination
was detected in biopsy instruments, which was associated with
the short duration of the intervention. Three instruments used

in neurosurgical operations showed only 10 cfu/cm?2 bacterial
load 9.

In many studies on contaminants leading to surgical field
infection, airborne particles in the operating room have been
found to be responsible. The amount of these particles in the
wound and instrumentation areas has been determined. The
use of a mobile laminar air flow (LAF) has been suggested to
reduce the number of particles.

In a study of airborne contamination, Sossai et al. compared
the standard ventilation status with the addition of a LAF unit.
Bacterial air contamination in the wound area was determined
to be 23.5 cfu/m3 with standard ventilation and 3.5 cfu/m3
with the LAF unit addition. In the instrument desk area, the
contamination was found to be almost the same (28.6 cfu/m3,
30.8 cfu/m3). With the addition of the LAF unit, the particle
number of 0.5 Im was reduced from 970,533 particles/m3 to
17,361 particles/m3 7.

Amaral et al. studied bacterial contamination on the
plastic covered instrument desk and compared the plastic

covers sterilized with ethylene oxide and plastic covers also
disinfected with 70% alcohol and 1% iodine solutions in clean

surgical procedures.

Positive test rates on desk surfaces with the ethylene oxide
sterilized plastic covers were 2.9 % before and 45.7 % after
surgery. Although bacterial growth in preoperative cultures
was not expected, it was detected. No statistically significant
difference was determined between ethylene oxide sterilization
and disinfection with all protection procedures in respect of
colony numbers before and after surgery. Micrococci were
identified as the main contaminants in both groups, followed
by Staphylococcus aureus. It was claimed that these bacteria
were the main microorganisms in the air of the operating

room. Only one case resulted in surgical site infectionl.

Litrico et al. evaluated cases where disposable instrument
sets were used and screws and rods were kept in their
sterile packages until the beginning of the implantation, and
reported that the infection rate was lower compared to cases
where reusable instrument sets were used and this finding was

attributed to the reduced exposure time to airborne bacteria®.

Yin et al. demonstrated that the speed of air contamination
of air exposed surgical instruments was 1.18 times faster than
that of covered surgical instruments by taking samples for
cultures at 30, 60 and 90 minutes. It has been suggested that
this study provided laboratory evidence of the infection in the

operating room @Y.

In the current study, there was no growth in the preoperative
cultures from surgical instruments as expected. Neither was
there any growth in the postoperative cultures obtained from
the instruments exposed to airborne particles. According to
the calculations in this period, the number of particles were
determined as 750.456 particles/m3, which is consistent with
the literature. It has been observed that surgical instruments
may not be contaminated with airborne particles when
appropriate precautions are taken, such as appropriate behavior
regarding contamination in the operating room, minimized

activity, and door control.

A limitation of this study could be said to be that the amount
of bacterial contamination (cfu/m3) and particle numbers
(particle/m3) in the operating room and on the instrument

desk were not calculated.

When appropriate precautions are taken, it is possible to avoid
contamination of surgical instruments with airborne particles.
Therefore, great attention must be given to appropriate
behavior regarding contamination in the operating room,
activity must be kept to a minimum, and doors must be

controlled.
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