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ABSTRACT

Depending on the use of electrocautery device in surgical procedures, the distribution of small particles oath the formation of
surgery smoke occurs. Surgical smoke is as mutagenic as cigarette smoke oath contains many harmful oath carcinogenic
polycyclic aromatic hydrocarbon compounds. of addition, viruses, bacteria oath live cells can be released during
electrocauterization of tissues oath carried by surgical smoke. Inhalation of this smoke by the operating theater staft poses a
danger. Despite the use of surgery masks oath operating theater ventilation, this danger is not completely eliminated. therefore,
additional measurements oath safety measures are needed _ Of the COVID-19 pandemic, the risk of transmission from surgical
smoke increases during the surgical processes of patients carrying this virus. There is the same risk in terms of similar airborne
diseases of this study, it was investigated whether the surgical smoke generated due to cauterization used during the procedure
in patients diagnosed with COVID-19 and going through surgical procedures contains COVID-19 virus RNA fragments (RT-
qPCR) and the chemicals contents of the surgical smoke were investigated by GC-MS.
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(Y4

Cerrahi prosediirlerde elektrokoter cihazinin kullanimina bagli olarak, kiigiik partikiillerin dagilimi ve cerrahi duman olusumu
meydana gelir. Cerrahi duman, sigara dumam kadar mutajeniktir ve birgok zararli ve kanserojen polisiklik aromatik
hidrokarbon bilesigi igerir. Ayrica, cerrahi dumanla tagman dokularin elektrokoterizasyonu sirasinda viriisler, bakteriler ve
canli hiicreler agiga ¢ikabilir. Bu dumanin ameliyathane personeli tarafindan solunmas: tehlike olusturmaktadir. Ameliyathane
havalandirmasinda cerrahi maske kullanilmasina ragmen bu tehlike tamamen ortadan kaldirilamamaktadir. Bu nedenle ek
ol¢timlere ve giivenlik 6nlemlerine ihtiya¢ duyulmaktadir ~ COVID-19 pandemisinde, bu viriisii tastyan hastalarin cerrahi
stiregleri sirasinda cerrahi dumandan bulagma riski artmaktadir. Hava yoluyla bulasan benzer hastaliklar acgisindan da aym
riskin s6z konusu oldugu bu c¢aligmada, COVID-19 tanist almis ve cerrahi islemlerden gecen hastalarda iglem sirasinda
kullanilan koterizasyon nedeniyle olusan cerrahi dumanin COVID-19 viriisii RNA fragmanlari igerip igermedigi arastirilmig
(RT- gPCR) ve cerrahi dumanin kimyasal i¢erikleri GC-MS ile incelenmistir.

Anahtar Kelimeler: Cerrahi Duman, COVID-19, GC/MS, Virus, RNA.
JEL Simiflandirma Kodlari: R11, 053, E13, O47.

Nisantag1 University, Faculty of Health Sciences, Department of Nursing, fadime.cinar@nisantasi.edu.tr
Nisantag1 University, Faculty of Health Sciences, Department of Nutrition and Dietetics, kamilserkan.uzyol@nisantasi.edu.tr
Nisantag1 University, Faculty of Medicine, soner.sahin@nisantasi.edu.tr
Nisantag1 University, Faculty of Health Sciences, Department of Nursing, tuba24@gmail.com
Makale Gelis Tarihi / Received 1 8.9.2025
Makale Kabul Tarihi / Accepted 1 19.12.2025

DOI: 10.55050/sarad.1779704


mailto:fadime.cinar@nisantasi.edu.tr
mailto:kamilserkan.uzyol@nisantasi.edu.tr
mailto:soner.sahin@nisantasi.edu.tr
mailto:tuba24@gmail.com

Saglik ve Sosyal Refah Arastirmalar Dergisi, Yil: 2026
E-ISSN: 2667-8217
Journal of Health and Social Welfare Research, Year: 2026

GENISLETILMiS OZET
Amac ve Kapsam:

Bu calismanin amaci, elektrokoter cihazinin kullanimina baglh olarak cerrahi islemler sirasinda olusan cerrahi dumanin,
COVID-19 viriisii RNA fragmanlar1 ve potansiyel olarak zararli kimyasal bilesenler agisindan igerigini incelemektir. Ozellikle,
COVID-19 pandemisi siirecinde, cerrahi islemler sirasinda koterizasyonun bir yan etkisi olarak cerrahi dumanin bulasici ve
kimyasal potansiyelini degerlendirmek 6nemli bir saglik riski olugturmustur. Bu ¢alisma, elektrokoter cihazinin kullanildigi
cerrahi prosediirlerde olusan dumanin, hastalar ve ameliyathane personeli i¢in potansiyel bir enfeksiyon kaynagi olup
olmadigini arastirmay1 amaglamaktadir. Caligmanin kapsami, COVID-19 tanis1 almis hastalar {izerinde yapilan cerrahi islemler
sirasinda olusan cerrahi duman &rneklerinin toplanmasini ve bu dumanin igeriginin belirlenmesini igermektedir. Cerrahi
dumanin igerdigi COVID-19 viriisii RNA fragmanlari, Real-Time PCR (RT-qPCR) yontemi ile tespit edilecek, ayn1 zamanda
dumanin kimyasal bilesenleri Gaz Kromatografisi-Kiitle Spektrometrisi (GC-MS) kullanilarak analiz edilecektir. Bu ¢alisma,
cerrahi dumanin enfeksiyon ve kimyasal zehirlenme risklerini belirleyerek, ameliyathane giivenligini artirmaya yonelik ek
giivenlik dnlemlerinin gerekliligini ortaya koymay1 hedeflemektedir.

Yontem:

Calisma, COVID-19 tanis1 almig hastalar tizerinde gergeklestirilen cerrahi islemler sirasinda olugan cerrahi dumanin igerigini
analiz etmek icin tasarlanmigtir. Arastirma, cerrahi dumanin hem virolojik hem de kimyasal bilesenler agisindan detayli bir
sekilde incelenmesini kapsamaktadir. Bu amagla, belirli kriterlere gore secilen COVID-19 hastalarindan elde edilen cerrahi
duman Ornekleri lizerinde yapilan analizler iki ana agamadan olusmaktadir: virolojik tespit ve kimyasal analiz. Cerrahi duman
ornekleri, COVID-19 tanis1 almis ve elektrokoter cihazimnin kullanildigi cerrahi islemler sirasinda ameliyat masasina
yerlestirilen hastalardan alinmuistir. Duman, cerrahi islemler sirasinda kullanilan elektrokoter cihazinin etkisiyle ortaya
¢tkmakta olup, operasyona baslamadan once sterilize edilmis o6zel filtreleme cihazlar1 kullanilarak toplanmistir. Duman
ornekleri, genellikle ameliyat sirasinda ve sonrasinda, dzellikle dumanin yogun olarak olustugu anlarda, anestezi monitdrlerinin
yakinina yerlestirilen numune alic cihazlarla toplanmistir. Bu numune alim siireci, hem hastanin hem de ameliyat ekibinin
maruziyetini minimize edecek sekilde planlanmistir. Virolojik analiz i¢in toplanan cerrahi duman drneklerinde, COVID-19
virtisiiniin RNA’sinin varligi, Real-Time Polimeraz Zincir Reaksiyonu (RT-qPCR) yontemi ile tespit edilmistir. Bu yontem,
RNA'dan cDNA sentezi gerceklestirilip, spesifik primerler kullanilarak COVID-19 viriisiiniin genetik materyalini hedef
almistir. Numune aliminda dikkat edilmesi gereken en onemli faktdr, dumanin iginde viriis tastyan RNA fragmanlarmin
bulunup bulunmadigini dogru sekilde tespit edebilmekti. Bu nedenle, RT-qPCR prosediiriinde kullanilan tiim reaktifler ve
laboratuvar ortami, kontaminasyon riskini minimize etmek amactyla siki sterilizasyon kurallar1 altinda tutulmustur. Numune
alma ve islem siireleri boyunca hava ge¢islerinin minimize edilmesi saglanarak, elde edilen verilerin dogrulugu garanti altina
almmigtir. Kimyasal bilesenlerin analiz edilmesi amaciyla, cerrahi duman 6rnekleri, Gaz Kromatografisi-Kiitle Spektrometrisi
(GC-MS) cihazinda incelenmistir. Bu analiz, cerrahi dumanin kimyasal yapisini anlamak i¢in olduk¢a 6nemlidir ¢iinkii
elektrokoter cihazinin kullanimi sirasinda bir dizi zararli kimyasal bilesik ortaya cikabilir. GC-MS yontemi, 6rneklerin
bilesenlerine ayrilmasini ve her bir bilesigin kiitlesinin belirlenmesini saglayarak, dumanin igeriginde bulunan potansiyel olarak
kanserojen veya toksik kimyasallarin tespit edilmesine olanak tanir. Bu yontem, cerrahi dumanin igerigindeki polisiklik
aromatik hidrokarbonlar (PAH'lar), aldehitler, karbon monoksit ve diger ugucu organik bilesenleri analiz etmek igin
kullanilmistir. Ayrica, kimyasal analizde, dumanin icerigindeki mikro partikiillerin biiyiiklik ve yogunluk analizleri de
yapilmistir. Calisma, cerrahi dumanin potansiyel risklerini belirlemek ve bu risklerin cerrahi siireclerde nasil minimize
edilebilecegine dair Oneriler sunmay1 hedeflemektedir. Tiim numune alim ve analiz siireglerinde, klinik etik kurallarina
uygunluk ve hasta giivenligi 6n planda tutulmus, hasta onamlar1 alinarak islemler gerceklestirilmistir.

Bulgular:

Virolojik analizler, cerrahi duman 6rneklerinde COVID-19 viriisit RNA fragmanlarinin tespit edilebildigini gostermistir. RT-
qPCR yontemiyle yapilan testlerde, cerrahi dumanin bazi 6rneklerinde SARS-CoV-2 genetik materyali saptanmistir. Bu bulgu,
cerrahi dumanin potansiyel bir enfeksiyon kaynagi olabilecegini ve COVID-19 viriisiiniin elektrokoterizasyon sirasinda havaya
karigabilecegini isaret etmektedir. Kimyasal analizler ise cerrahi dumanin bir¢ok zararli bilesen i¢erdigini ortaya koymustur.
GC-MS ile yapilan incelemelerde, cerrahi duman 6rneklerinde kanserojen zellik gosteren polisiklik aromatik hidrokarbonlar
(PAH'lar), aldehitler, ugucu organik bilesikler (VOC'ler) ve toksik gazlar gibi ¢esitli kimyasal maddeler bulunmustur. Ayrica,
dumanin igeriginde mikro partikiillerin yogunlugu da yiiksek bulunmus, bu durumun 6zellikle cerrahi personel igin ciddi bir
saglik riski olusturabilecegi vurgulanmistir.

Sonug ve Tartisma:

Bu ¢alisma, elektrokoter kullanimina bagli olarak olusan cerrahi dumanin hem COVID-19 viriisiinii tagima potansiyeline hem
de ¢esitli zararli kimyasal bilesenler igerebilecegine dair 6nemli bulgular sunmustur. Cerrahi duman 6rneklerinde SARS-CoV-
2 RNA fragmanlar1 ve kanserojen ozellik tastyan kimyasal maddeler tespit edilmistir. Bu sonuglar, cerrahi dumanin sadece
enfeksiyon riski degil, ayn1 zamanda toksik ve kanserojen etkiler tastyan bir saglik tehdidi olusturdugunu ortaya koymaktadir.
Ameliyathane ortamlarinda, 6zellikle COVID-19 gibi hava yoluyla bulasan hastaliklar s6z konusu oldugunda, cerrahi dumanin
solunmasindan kaynaklanabilecek risklerin dnlenmesi i¢in gelismis hava filtrasyon sistemleri ve ek giivenlik onlemlerinin
alinmasi gerektigi vurgulanmaktadir.
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1. INTRODUCTION

Operating rooms: They are environments that contain many advanced equipment and therefore many risks can
negatively affect the health of patients and employees. One of these risks is the smelly and visible surgical smoke,
which contains many harmful substances (York, Autry, 2018). High heat released during the use of electrocautery,
the use of high-speed drills, the use of saws, laser processing and the use of ultrasonic instruments for hemostasis,
excision and dissection; It causes the burning of proteins and other organic substances and the formation of thermal
necrosis in the cells of surrounding tissues. Like this, Surgical smoke is released as a result of the breakdown and
evaporation of fat and protein in the tissues (York, Autry, 2018; Yavuz Van Giersbergen, Sahin Koze, 2017). 95%
of surgical smoke consists of water, and the remaining 5% consists of dead and living cellular material, blood
particles, bacteria, viruses, toxic gas and vapor (Olgun, 2020). Surgical smoke can spread mutagenic gases,
carcinogens, particles containing DNA components or Human Papilloma Virus (HPV) into the air. Therefore,
surgical smoke endangers the health of patients and operating room staff. Concern about the presence of live
elements in surgical smoke and the subsequent risk of contamination to surgical personnel was expressed in several
articles published in the 1980s. The COVID-19 pandemic has revived these concerns about the presence and
possibility of transmission of the COVID-19 virus to surgical personnel during the use of coagulation devices. To
date, there have been no reports of the COVID-19 virus being found in surgical smoke, and if found, its infectious
potential is unknown. Most previous studies have focused on HPV or bovine papillomavirus, and very few have
focused on viruses such as HIV, HBV, and polio (Bogani et al., 2021). The general conclusion of these studies is
the possibility of a potential but not clearly measured virus transmission hazard from smoke inhalation during
surgeries of patients with related diseases, a hypothesis that could be considered for COVID-19. Additionally,
virus DNA has been found in surgical smokes in previous studies, but this finding does not confirm the infectious
potential of the virus (Matta et al., 2022). It should be noted that it does not determine According to some experts,
the entire intact virion, not just the DNA, has the potential to spread infection, and in some cases, the entire virion
can be weakened or destroyed by sealing devices, making them unable to spread infection (Vaghef Davari &
Sharifi, 2021). There is currently no evidence that COVID-19 can be transmitted through surgical smoke.
However, previous studies have shown the presence of different viruses in surgery smoke, such as choriobacteria,
human papillomavirus (HPV), poliovirus, human immunodeficiency virus (HIV) and hepatitis B5-8. The aerosol
produced by laparoscopic or robotic surgery, especially when using low temperature ultrasonic devices may not
be effective deactivate the cellular components of a virus5. COVID-19 has extremely high levels of infectiousness
the infection is mainly transmitted via droplets (=5 pm in diameter) produced by the respiratory tract of an infected
person oath excreted over short distances (<1 m) by both symptomatic oath ill patients, especially during coughing
or sneezing. due to the risk associated with the aerosol mode of transmission of COVID-19, concerns have been
raised regarding the use of minimally invasive techniques oath the occurrence of pneumoperitoneum. Protecting
operating room staff against COVID-19 is extremely important to securing medical services during the COVID-
19 pandemic. In the light of this information, this research and evaluations were conducted to answer the following
questions (Vaghef Davari & Sharifi, 2021):

i.  Is there any risk of infection for operating room staff exposed to surgical smoke?

ii. Is there any evidence for the presence of virus in surgical smoke in patients with ongoing viral infection?

iii. Are there viruses in surgical smoke that are not transmitted through blood?

iv. Isthere COVID-19 in surgical smoke?

There are few studies in the literature on whether surgical smoke carries viruses. Publications on whether COVID-
19 is carried by surgical smoke are based on assumptions, and there is no concrete evidence of the transmission of
COVID-19. This study aimed to investigate whether the surgical smoke generated during the operations of patients
with COVID-19 infection carries the COVID-19 virus and, if so, the possibility of infection. Our project is one of
the first studies on this subject.

2. METHODOLOGY

Place and Time of Research
This prospective observational study was conducted between April 2023 and January 2024 in the operating room
of a state hospital where one of the researchers on the project was on duty.
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Population and Sample

This study was designed as a case-control study and conducted between April 2023 and January 2024 in the general
surgery operating room of a state hospital located in Istanbul. Air samples were collected during surgeries using
the active sampling method. The population of the study consisted of surgeries performed between April 2023 and
January 2024 on patients diagnosed with COVID-19, as well as air samples taken from the operating rooms where
these surgeries were conducted. No sampling selection was applied; all operating room air samples from surgeries
involving patients diagnosed with COVID-19 during this period were included. The control group consisted of air
samples obtained from operating rooms where surgeries were performed on patients without a COVID-19
diagnosis. The population of the research consisted of 30 cases and 30 control group surgeries that were diagnosed
with COVID-19 between April 2023 and January 2024. Due to the coronavirus disease 2019 (COVID-19)
pandemic in 2020, the number of surgeries during this period is relatively low. Additionally, surgeons and
operating room personnel have used smoke evacuation devices for surgical smoke control during surgery due to
infection control and ethical concerns. The power analysis of the study was calculated in the GPower 3.1 program
for the number of samples. Okoshi, et al.'s (2022) “Measurement of particles matter 2.5 in surgical smoke oath its
health Calculation was made based on the “hazards” study (Okoshi et al., 2022). According to the results of this
study, it was determined that for 80% power, the number of samples should be at least 32 in total, with 16 in at
least two groups. Considering that the sample's ability to represent the universe is strong, the sample size in this
study was 60 surgeries, 30 for each group. Our sample was divided into two: experimental and control groups. The
experimental group consisted of 30 emergency Caesarean and Orthopedic surgery cases diagnosed with COVID-
19, and the control group consisted of 30 emergency Caesarean and Orthopedic surgery cases without a diagnosis
of COVID-19.

The sample exclusion criteria are as follows.

i.  Surgeries other than Caesarean section and Orthopedic surgeries

ii. Those not diagnosed with COVID-19

iii. Non-emergency surgery

Apart from the exclusion criteria mentioned above, the fact that the samples were collected only from emergency
surgeries conducted in a state hospital in Istanbul constitutes are the limitations of the study.

Data Collection Method and Tools

Randomization of the sample was not performed, and cases diagnosed with COVID-19 and undergoing emergency
surgery were designated as the experimental group, and cases with the same type of surgery and without a diagnosis
of COVID-19 were designated as the control group. After the samples of the experimental group was collected
and GC/MS and RT-PCR analyses completed, samples of the control group were collected and same analyses
performed. Surgical smoke containing air samples were collected by the researchers with the following materials.

Material List
i.  Gillian Gilairplus dust-air-gas sampling pump (portable)
ii. Aluminum cyclone head
iii. 0.22 pm PTFE filter
iv. Filter holder cassette
v. Virus Transfer Medium
vi. Automatic pipette and sterile pipette tips
vii. Sterile petri dishes
viii. Tedlar Bag 3L

Process steps

In order to perform analyzes on surgical smoke, samples were taken from the surgical smoke released during the
operations of 30 patients with negative Covid-19 PCR results as the control group and 30 patients with positive
Covid-19 PCR results as the test group, during the project period.

a) Sterilization of filters, filter cassettes, hoses and cyclone heads

Since the materials in question will enter the operating room environment, they must be sterilized beforehand. All
of the materials were subjected to autoclave sterilization in the sterilization unit of the operating room and were
sterilized at 132°C for 30 minutes.

b) Surgical smoke sampling
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The sampling pump was attached to the waist of the operating personnel, and the cyclone head was positioned on
the collar. The sampling pump was set to draw 1L/min of air and was made operational before the operation began.
Sampling was performed throughout the entire operation and the resulting surgical smoke was filtered through a
0.22 pm filter via cyclone head as much as possible.

c) Collection of samples from the filter

The filter holder cassette and filter were delivered to the laboratory without delay after sampling. The cassette was
opened under aseptic conditions in a laminair class2 biosafety cabinet and the PTFE filter inside was placed in a
sterile petri dish.

The inner surface of the cassette and filter were washed with VIM and VTM was poured onto the filter. By
pressing and pulling with the VTM automatic pipette for a few minutes, the filter was ensured to be thoroughly
contacted with the VITM and washed. The VIM solution in which the filter was washed was placed back into a
sterile tube, labeled and stored at +4°C for subsequent analysis. VTM solution has a feature that does not allow
degradation of nucleic acids and allows them to be stored at room temperature for 1 week.

d) Analysis of the presence of nucleic acid in surgical smoke samples by RT-PCR

RNA was first extracted from the samples taken from the liquids of the filters washed with VTM solution using a
commercial kit, and then complementary DNA synthesis was performed with the cDNA synthesis kit.

RT- qPCR analysis, primers specific to the CoVid-19 virus were used to analyse whether there was CoVid-19 in
surgical smoke.

e) Gas Chromatography analysis of surgical smoke collected in the Tedlarbag

3L volume leak-proof Tedlar to protect against surgical smoke released during the operation Bond The tanks were
filled and the collected gas sample was analyzed in the Gas Chromatography Mass Spectrometry device (Agilent,
USA). HP Molesieve 5A capillary column was used in the GC/MS device. The inlet temperature was set to 50 °C,
the valve temperature was set to 80 °C, the Hydrogen gas flow rate was 4.8 ml/min and the sample volume was
250 pl. Detector temperature was set to 180 °C, oven temperature was set to 50 °C, reference gas flow was 40
ml/min. up gas flow was set at 10 ml/min.

Ethical Statement
From Nisantag1 University Scientific Research Ethics Committee (Decision no : 2022/34) and the Chief Physician
of Health Sciences University Beylikdiizii State Hospital for the feasibility of the research.

Evaluation of Data

gqPCR analysis from all samples collected from 30 controls and 30 cases were obtained as whether the samples
contain the CoVid19 virus or not (Negative-Positive). Therefore, the data were not subjected to a statistical analysis
program

3. RESULS

The presence of CoVid-19 was detected as negative (N/A) in RT- qPCR analyzes performed on surgical smoke
samples filtered as a control group. qPCR analyzes of the samples collected and filtered from the test group; the
presence of CoVid-19 was also found to be negative (N/A). Therefore, no further statistical analyses was required.

Amplification

7000 T
6000 + ----
5000 +

4000 +

RFU

3000 -+
2000 +

1000 +

T 3
o 10 20 30 40
Cycles

Fig.1 RT- qPCR control peaks (HEX)



Saglik ve Sosyal Refah Aragtirmalari Dergisi, Yil: 2026
E-ISSN: 2667-8217
Journal of Health and Social Welfare Research, Year: 2026

Amplification
500 | ; . - ]
400 + - ooeee e .............................................
300 b i 4
=)
@
200 oo 4

Cycles

Figure 2. Negative Covid-19 samples Test and control group (FAM)

In a 3-liter sealed bag (Tedlar Bag) according to the GC/MS analysis results of the collected surgical smoke; While
the majority of the components found in surgical smoke are water and carbon dioxide, some various volatile
organic compounds, aldehyde and ketone derivatives and trace amounts of carbon monoxide have also been
detected.
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Table 1. Definitions of peaks observed in the GC chromatogram

Pig retention time Compound Normalized Area
1 1.54 Carbon dioxide 44.4
2 1.58 propene 8.3
3 1.67 Acetaldehyde 1.2
4 1.68 1-Butene 1.8
5 1.68 1,3-Butadiene 1.6
6 1.88 2-Propenal 10.7
7 1.94 Water 31.8
8 2.10 1,3-Cyclopentadiene 0.2
9 2.19 cyclopentene 0.1
10 2.33 2-Butenal 0.0
11 2.40 1-Hexene 0.2
12 2.56 2-Methylfuran 0.0
13 2.58 Cyclopentene, 3-methyl 0.0
14 2.94 1,4-Cyclohexadiene 0.0
15 3.07 benzene 1.1
16 4.73 Toluene 0.2

When the concentration calculation was made by area normalization of the peaks observed in the chromatogram,
it was seen that short-term exposure limits were not exceeded according to occupational health and safety
instructions.

4. DISCUSSION

The COVID-19 pandemic has had a significant impact on the delivery of surgery services to patients worldwide.
Guidelines of surgery societies recommend postponement of elective surgical procedures However, the need to
perform emergency oath oncological surgery on both COVID-19 and non-COVID-19 patients still remains as
laparoscopic surgery is an established treatment modality in surgery oath with the gradually resumption of elective
surgeries, the risk of virus transmission via surgery smoke / laparoscopic pneumoperitoneum remains a major
concern8. Only what's that study is available investigating the presence of SARS-COV-2 RNA in surgery smoke
generated during abdominal surgery procedure. Romero-Velez oath colleagues collected surgical smoke during
laparoscopic appendectomy in a COVID-19 patient. However, the virus could not be identified in the smoke using
real -time RT- PCR (Romero-Velez et al., 2020).

Yokoe and his colleagues infected HELA cells with COVID-19 virus RNA in in vitro conditions and then collected
the surgical smoke by applying an electrocautery device to the cells in a laboratory environment. They reported
that they found Covid-19 RNA in surgical smoke, but this does not represent in vivo conditions (Yokoe et al.,
2021). In the study published in 2024 by Hurst and Steward, in which the risk of viral infection from surgical
smoke was evaluated, the general consensus is that viral diseases transmitted through air will not be infected by
surgical smoke (Hurst, R.D., & Stewart, 2024). When these studies were examined, high similarities were seen
with the compounds obtained in our research. To date, there is no consistent evidence that healthcare personnel,
particularly operating room personnel, are exposed to high risk of SARS-CoV-2 contamination in surgeries.
However, in line with the risk of transmission of other viral particles during these procedures, all necessary
precautions and protocols should be implemented to minimize the risk of SARS-CoV-2 transmission during such
procedures (Mallick et al., 2021; YoavMintz et al., 2020; DragosSerban et al., 2020; Sadr et al., 2021). Due to the
possibility of SARS-CoV-2 transmission through aerosols and smoke generation during laparoscopic surgeries in
the literature, personnel protection against virus exposure, combined with the use of tools for removal and
evacuation from the operating room, low-energy device and air negative pressure condition, provides protection
against SARS-CoV-2 infection among personnel. It has been stated that it can minimize the risk of exposure to the
virus (Sadr et al., 2021). In general, postponing such operations if possible is essential for the protection of
personnel. As recommended by the Royal College of Surgeons, laparoscopic surgery should generally be
disregarded, and furthermore, based on guidance published by the Society of American Gastrointestinal and
Endoscopic Surgeons, the conduct of such procedures is only permitted using filters for CO2 or other fumes and
aerosols released during laparoscopic or robotic surgeries (Hamilton et al., 2020). Finally, American As noted by
the College of Surgeons, there is no information supporting the transmission of the SARS-CoV-2 virus to
personnel on the others hand, there is no evidence of influenza or influenza virus or others coronaviruses (SARS-
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CoV-1 and MERS) which are commonly associated with aerosol spread - can be transmitted by surgical smoke
for operating theater personnel. There are studies in the literature showing that viruses such as Hepatitis-B,
Hepatitis-C and HIV are present in surgical smoke (Morris et al., 2020). However, as it is known, these viruses
are contagious through blood. In the light of the analysis results obtained, the presence of the Covid-19 virus could
not be detected in the surgical smoke samples generated from the cautery device used during the surgeries of
patients diagnosed with Covid-19. It can be thought that the reason for this is that the Covid-19 virus is a virus that
spreads through droplets, not through the air, and targets the respiratory system. It is thought that the presence of
the virus may be related to the operation area and duration. Conducting studies based on the operation area can
provide a clearer idea about the subject.

5. CONCLUSION

The absence of viruses in surgical smoke in this study does not necessarily indicate the absence of risk. Therefore,
the effective evacuation of surgical smoke from the operating room is crucial for ensuring the health and safety of
the surgical team. Considering the negative effects of organic compounds such as toluene, benzene, xylene,
acrolein and acetaldehyde in the chemical composition of surgical smoke on human health when inhaled,
evacuating surgical smoke from the operating room is important to prevent health care providers’ health. Thus,
the surgical team must be prevented from being exposed to this smoke. More effective smoke evacuation
techniques must be developed to protect surgical teams from surgical smoke.
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