
EVERYONE HAS THE RIGHT  
TO BREATH CLEAN AIR

EVACUATE  
SURGICAL  

SMOKE

Recommended practices, guidelines, 
standards and regulations for the 
protection against surgical smoke

	 AORN - Association of periOperative 
Registered Nurses, USA

	 International Federation of  
Perioperative Nurses – IFPN, Canada 

	 Occupational Safety and Health 
Administration – OSHA, USA

	 The National Institute for Occupational 
Safety and Health – NIOSH, USA

	 International Council on Surgical Plume –  
ICSP, USA

	 The Joint Commision, USA

	 EORNA – European Room Nurses Association

	 European Directive 2000/54/EC
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IN ZDRAVSTVENIH TEHNIKOV V OPERATIVNI DEJAVNOSTI

SEKCIJA MEDICINSKIH SESTER IN 
ZDRAVSTVENIH TEHNIKOV V OPERATIVNI DEJAVNOSTI

ZBORNICA ZDRAVSTVENE IN BABIŠKE NEGE SLOVENIJE 
ZVEZA STROKOVNIH DRUŠTEV MEDICINSKIH SESTER, BABIC 
IN ZDRAVSTVENIH TEHNIKOV SLOVENIJE

Surgical Smoke Evacuation 
Everyone Has the Right to Breathe Clean Air

Ventilation in operating rooms
It is important that the airflow over 
the operating field is laminar and that 
turbulence does not occur. If there is no 
adequate ventilation in operating rooms, 
this does not allow sufficient removal of 
the resulting surgical smoke.

Surgical mask
A significant proportion of the particles 
in the surgical smoke is in the range 
of 0.5-5.0 μm, which is too small to be 
effectively filtered through the surgical 
mask. Aerosol-tolerant diseases require 
a high filtration mask FFP3 having 
a filtering capacity of 0.3 to 0.1 μm. 
Surgical mask should not be the only 
protection against surgical smoke.

Medical vacuum system
Wall suction systems are not suitable for 
smoke plume removal. The accumulation 
of particles over time eventually decreases 
suction capability in theatre evacuation 
systems. All evacuated airborne particles 
are deposited into a central vacuum 
system, which can become blocked and 
bacteria can then multiply.

PORTABLE SMOKE  
EVACUATION SYSTEM

The portable smoke evacuation systems 
are currently the most versatile evacuation 
options for many operating rooms. The 
most effi cient system for surgical smoke 
evacuation is the triple fi lter system, which 
is equipped with ULPA (ultra-low penetration 
air) fi lter. ULPA fi lters are composed of 
materials, which have a performance level 
of 99.9999%. With it they capture particles 
of size 0,12 microns and larger. An efficient 
transmission system for evacuating of 
surgical smoke should have a four-stage 
filter system consisting of: pre-filter, ULPA 
filter, carbon filter and post filter. An effi 
cient transmission system for the discharge 
of surgical smoke should have a minimum 
airflow of at least 60 m³/hour in order to 
capture the surgical smoke. It is recommended 
for the device for evacuating of surgical 
smoke to be 2 cm from the point of origin of 
the surgical smoke.

with smoke 
evacuation

without smoke 
evacuation

Based on a review of international 
recommendations and guidelines, the 
Slovenian Operating Room Nurses Association 
recommends that hospitals develop guidelines 
for the elimination of surgical smoke. In this 
context, we refer to the AORN guidelines and 
recommendations that provide evidence of 
the hazards of surgical smoke for patients and 
employees, and discuss methods and parameters 
for the safe and effective evacuating of surgical 
smoke during open and laparoscopic surgery.

Based on the European 
Directive 2000/54/EC and 
the recommendations of 
international associations, 
the Slovenian Operating 
Room Nurses Association 
recommend the use of a 
transmission system for 
the elimination of surgical 

smoke as the best choice. The transmission 
system should include an efficient filtering 
system, which is the most effective method for 
protecting employees and patients from the 
hazardous effects of surgical smoke. Publication available at: www.soms.si. 
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Surgical smoke is the gaseous 
by-product formed during surgical 
procedures. Surgical smoke is 
produced by various surgical 
instruments including those 
used in electrocautery, lasers, 
ultrasonic scalpels, high speed 
drills, burrs and saws. Generally, 
the composition of surgical smoke 
and aerosol is 95 % water vapor 
and 5 % solid particles (chemicals, 
blood and tissue particles, viruses 
and bacteria).

PARTICLE SIZE

A significant proportion of the 
particles in the surgical smoke  
range from 0,5 to 5,0 μm:

Particles 100 µm ≥ 
	 remain airbone

Particle 5 µm ≥
	 Deposit on the walls of nose, 

pharynx, trachea and bronchus

Particles 2 µm ≥
	 Deposit on bronchioles and alveoli

Particles 2,5 µm ≥
	 Remain the placental barrier

DEPTH OF PENETRATION OF PARTICLES IN THE RESPIRATORY TRACT

nasal cavity

trachea

bronchus

lung

> 30 μm

10 – 29 μm

3 – 9 μm

0,5 – 2 μm

PARTICLE SIZE

POTENTIAL INFECTIONS  
FROM AEROSOLS
A number of biological components have 
been discovered in the surgical smoke:

	 HIV (Human Immunodeficiency Virus)

	 HPV (Human Papilloma Virus)

	 HBV (Hepatitis B Virus)

	 other Viruses and Bacterias

GASES/ODOURS IN  
DIATHERMY SMOKE
Surgical smoke contains more than 
40 toxic, mutagenic, carcinogenic and 
hazardous chemicals:

	 Toxic gases (some carcinogenic)

	 Benzene, Toluene, Formaldehyde

	 Furfural, Xylene

	 Carbon Monoxide, Hydrogen Cyanide

	 Methane, Phenol, Styrene + many more

EFFECTS ON PERSONAL HEALTH
	 Headache

	 Eye irritation

	 Skin irritation

	 Nausea

	 Fatigue

	 Respiratory problems

HOW MUCH DO YOU 
SMOKE PER DAY?

Mutagenicity
The magnitude of mutagenicity in surgical 
smoke resulting from electrocoagulation 
of 1 gram of tissue can be compared with 
cigarette smoke 6 of unfiltered cigarettes 
smoked within 15 minutes.

SMOKE PER DAY
Exposure to surgical smoke in  
4 to 6 hours is the same as if  
you smoked 27 to 30 cigarettes.

1   = 6

27 – 30 

unfiltered cigarettes: the average daily impact  
of surgical smoke to the OR team

Hill, D. S., et al., 2012. Surgical smoke—a health hazard in the operating theatre: a study to quantify 
exposure and a survey of the use of smoke extractor systems in UK plastic surgery units. Journal of 
Plastic and Reconstructive Aesthetic Surgery, 65(7): pp. 911-916.


