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Learning Objectives

DEFINE SURGICAL SMOKE

IDENTIFY THE HAZARDS OF SURGICAL SMOKE

REVIEW REGULATORY STANDARDS

DISCUSS RECOMMENDED PRACTICES

DESCRIBE PERIOPERATIVE CARE TO MINIMISE THE HAZRADS OF SURGICAL SMOKE
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Are you still smoking?
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Smoke Free Hospitals
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What is surgical smoke?

• Surgical smoke is the gaseous by-product  

produced by any procedure which uses a 

surgical device to ablate, cut, coagulate, 

desiccate, fulgurate or vaporise tissue. 

• Surgical Smoke is referred to by many 

names:

• Cautery smoke

• Diathermy plume

• Smoke plume
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How is Surgical Smoke produced?

The National Association of 
Theatre Nurses (NATN) 
standards report states that:

• All thermal instruments used 
in surgery produce smoke 
which potentially contains 
infective agents that may be 
hazardous to staff

Diathermy is a surgical technique 
which uses heat from an electric 
current to 

• cut tissue

• seal bleeding vessels
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Content of Surgical Smoke

Over 80 chemicals have been identified in surgical smoke 
(Kokosa & Eugene, 1989)

16 of these chemicals are on the EPA priority pollutant list 
(Nick Meginnis-Stryker corp).

Surgical Smoke contains:

➢ Toxic gases and Vapors

• Benzene 

• Hydrogen cyanide

• Formaldehyde

• Bioaerosols

• Dead and Live cellular material (including blood fragments 

and viruses)
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Hazards of Surgical Smoke…

Risks Associated with Cigarette 
Smoke

• Benzene

• Hydrogen cyanide

• Formaldehyde

• Carbon monoxide

• Methane

• Phenol

• Nicotine

Risks associated with Surgical 
Smoke

• Benzene

• Hydrogen cyanide

• Formaldehyde

• Carbon monoxide

• Methane

• Phenol
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Hazards of surgical smoke…
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Hazards of surgical smoke

Surgical Plume has been a cause of concern for over three decades

The risks of smoke exposure generated by electrosurgical units have been investigated since the 1980.

• Dr Mihashi classic research in 1981 concluded that 77% of the particles in surgical smoke are 1.1 micron in 
size or smaller

• A study in 1988 by Dr Baggish demonstrated that these small particles lead to pulmonary congestion with 
bronchial hyperplasia and hypertrophy

OSHA estimate of exposure 

• 500,000 workers each year

• Surgeons, nurses, anaesthetists, techs, patients

1g of tissue creates a surgical smoke plume with the mutagenic effect of smoking 6 unfiltered cigarettes.
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Components of Surgical Smoke

• The Smallest particle visible to the naked eye is 20 microns

• Viruses range from 0.3-0.2 microns

• Lung damaging dust ranges from 0.5-5 microns

• Face masks filter 5microns

• Small enough to pass through the standard surgical mask (NIOSH 1998, OSHA 1998)
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Components of Surgical Smoke

HEPATITIS B VIRUS 0.042

HEPATITIS C VIRUS 0.042

PAPILLOMAVIRUS 0.045

HIV 0.180

MYCOBACTERIA TUBERCULOSIS 0.5
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Hazards of surgical smoke…

Many OT Nurses complain of the following when exposed to surgical smoke:

• Chronic Cough

• Wheezing

• Increased congestion

• Throat irritation

• Asthmatic flares

• Headache

• Fatigue

• Eye Irritation
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Hazards of surgical smoke

Surgical smoke is also a patient safety issue which results in similar complaints particularly in endoscopic 
procedures:

• Nausea

• Headache

A study by Dr OTT et al conducted in 1997 proved the theory of the benefits of smoke evacuation for patients 
post endoscopic procedure.

Surgical Wound Infection

• Studies now suggest that smoke evacuation reduces wound contamination
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Recommended practices, guidelines, standards and 
regulations

• OSHA (The Occupational Safety and Health Administration.  A US governmental agency)

• The general duty clause, Section 5(a)(1) of the Occupational Safety and Health Act of 1970, applies to all 

employers and requires each employer to provide employees with a place of employment, which is free 

from recognized hazards capable of causing serious physical harm.

• "Health Hazard Information Bulletin: Hazard of Laser Surgery Smoke" states "when performing laser 

therapy on patients infected with viruses such as hepatitis or HIV, the smoke plume should be assumed 

to be infectious, and appropriate precautions, such as a well maintained vacuum apparatus should be 

observed”

• JCIA (Joint Commission International Accreditation)

“The organisation manages risks related to hazardous materials and waste” EC.02.02.01

16



Recommended practices, guidelines, standards and 
regulations

• NIOSH (The National Institute of Occupational Safety and Health) under the CDC

• No regulatory or enforcement authority

• Conducts health hazard evaluations and issues health hazard alerts
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Recommended practices, guidelines, standards and 
regulations

• NIOSH (The National Institute of Occupational Safety and Health) under the CDC

• No regulatory or enforcement authority

• Conducts health hazard evaluations and issues health hazard alerts

NIOSH research has shown airborne contaminants generated by these surgical 
devices can be effectively controlled”

• Ventilation

• Evacuators

• Effective Disposal

• Maintenance

• Universal Precautions
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Recommended practices, guidelines, standards and 
regulations

World Nursing Organisations:

• AfPP

Standard 2.6 Lasers states:

• Dedicated smoke evacuation machines must be used to remove the smoke…’ (AfPP 2007).

• AORN

• Recommends the use of smoke evacuation systems whenever smoke is generated

• Specifically cites the risk of viral contamination during laser, vaporisation procedures

• ACORN

Standard S20 states:

▪ Personnel shall utilise appropriate equipment and procedures to prevent exposure to surgical 
plume

▪ Exposure to surgical plume shall be minimise during the surgical procedure

▪ Surgical smoke capture devices shall be available for use during procedures in which surgical 
smoke is generated (ACORN-2006).

19



Recommended practices, guidelines, standards and 
regulations

• IFPN

• ‘It is important that employers and employees are aware of the problem of smoke plume and ensure 
that there are policies in place to reduce the exposure to smoke plume and that such policies also 
comply with workplace health and safety laws, or other legislative guidance, and with International 
Electro-technical Commission (IEC), standards pertinent to the particular healthcare setting’ (IFPN 
2007). The guideline can be accessed at www.ifpn.uk.org

• ORNAC

• The Canadian surgical smoke recommended practice states: ‘Whenever electrosurgery is used, it should 
be used in conjunction with a smoke evacuator’ (ORNAC 2007).
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Protective measures against smoke in the OT:

The control of substances hazardous to health regulations (COSHH) requires employers to carry 
out an assessment of the risks from hazardous substances and to always try to prevent exposure at 
the source.  If exposure to diathermy emissions cannot be prevented then it should be adequately 
controlled.

• Ventilation of the OR

• Maintain negative pressure with a min of 15 air exchanges per hour

• Maintain filters and change according to manufacturers recommendation (a dirty filter will impede room 
air exchanges)

• Regular maintenance and filter replacement

• Use of a smoke evacuator (synchronized with HF current or laser activation)

• Remove smoke directly where it develops 
(Ex.: use of an effective clip-on applicator)
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The Best Defence against Smoke
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Everyone in the team 
should

• Understand the 
different types of 
electrosurgical 
equipment available

• Be aware of the 
risks associated with 
electrosurgery and 
how to minimise it

• Avoid risk to other 
theatre staff



The Best Defence against Smoke…

• BE YOUR OWN BEST ADVOCATE IN PROTECTING 
YOURSELF!!!

• The only way to safely and efficiently remove surgical smoke is to use 
a smoke evacuation system
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Smoke Evacuation Systems
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Smoke Evacuation Systems (IPSES)
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Reasons for Resistance

• Lack of Knowledge

• Complacent Culture

• Human Resistance

• Cost

• Noise

• Bulky Equipment
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“Use available tools and knowledge to minimise exposure to 
surgical smoke.  Until there are regulations that reduce the 
occupational hazard of surgical smoke, become an expert in what 
can be done” (Dawes, 2000).
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