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Surgical Plume in the Operating Room
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Learning Objectives

DEFINE SURGICAL SMOKE

IDENTIFY THE HAZARDS OF SURGICAL SMOKE
REVIEW REGULATORY STANDARDS

DISCUSS RECOMMENDED PRACTICES

DESCRIBE PERIOPERATIVE CARETO MINIMISE THE HAZRADS OF SURGICAL SMOKE
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Avre you still smoking?
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Smoke Free Hospitals

WE ARE SMOKE FREE

No smoking on hospital grounds

e
1] o&ers don’t
B i
our smoke
The Whittington Hospltal m :

THISIS A
SMOKE-FREE HOSPITAL

be Smokefree by March 2019 o/
Help us achieve that pledge SMOKEFREE

* Smokefree entrances :

* Smoking cessation :
Nicotine Replacement Ther: available
to patients in all clinical areas

* Smoking cessation training for Trust staff

* Improved stop smoking support for staff

Call Quit Well to speak to a trained adviser:

01642 727590



What is surgical smoke?
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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



How is Surgical Smoke produced?

Ul 2adgs jEius (g i o
King’s College Hospital London

King’s

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



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

|6 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)



Hazards of Surgical Smoke...

Risks Associated with Cigarette
Smoke

* Benzene

* Hydrogen cyanide
* Formaldehyde

e Carbon monoxide
* Methane

* Phenol

* Nicotine
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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 |.|I 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

| g of tissue creates a surgical smoke plume with the mutagenic effect of smoking 6 unfiltered cigarettes.

11



U 229X jEius (@i o
King’s College Hospital London

King's

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 S5microns

* Small enough to pass through the standard surgical mask (NIOSH 1998, OSHA 1998)

12
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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

14
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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

15
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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)(l) 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

King's
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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

* HAZARD SONTROLS

~ NIOSH research has shown airborne contaminants generated by these surgical

Control of Smoke From Laser/Electric Surgical Procedures

e devices can be effectively controlled”

o surpical orocedures using a laser or electrosurgical unit, the themal cestruction of 1
t studies have conlirmed that thés smoke plume can conta

ar {
Smcke CAUSDS OELIA BT UPGE! ress)
visual probiams for the surgeon. The smoke has unple

£ * Ventilation
T * Evacuators

MIDSH research has shown airbarme contaminants generated oy these surgical devices can b
effectively contralled. Two metheds of control are recommenced: Yentilaton and Wark Practice

W VENTILATION . .
o————————————————————— R = & U=To! 0 )Y/ =N DI e Je 1Y)
ventilalion (LEV). General roem ventilation is nat by itself sutiicient 1o capture contaminar
senerated al the saurce. The twe major LEV approaches used to reduce surgicsl smoke leve
tor heallh care personnel are poriable smoke evacusetors and room suction systems.

Smoke @vacuatons conlain a sucticn unil vacuum pumpl, iter. Nose, and an inlet nozzie. Tt .

smoke evacaator shouls hive high eflicensy in aitborme paricls redustion and shoutd be use @ a I nte n a n Ce
in accordance wilh the manufachures recommendatons 1o a: e maximum efficency.

capture velocity of about 100 to fest par minule at el nozzle is gerer

the
racommeanded. Il is also #mpontant lo choose a Mler that s effeclive in colecting IF
comaminants. & High Efficiency Pariculate Air (HEPA) fitter or equivalent is rsccmmended T

trapping pariculstes. Various fillesing and clezning processes alsc exist which remove M .
nactivale albome gases and vapors. The various filters and absarbers ussd in smei [ ] n Ive rs a re Ca u IO r ‘ S
evacuatars reguire monitcring and reslacement on a ragular basis and are considsred

sossible bichazard reuiring proper disposal

Aocem suclicn systems can cull al & much kower rate and wers designed prmariy to captu
licuitis rather than pamiculats or gases. If tnese sysiems are used to capture generate

ke, users must inatall appropriate fillers in the line, insure that the line is cleared, and I
fillers ara disposed proparly. Genarally soeaking, the USe of SMOkE Svacualors Zre Mo
sffective than room suction syslems ta control the generated smoke from non-endascog
lases! sloctric surgcal procaduras.

P

£ LS. DEPARTMENT OF HEALTH AND HUMAN SERVICES
i Fubla Hsakn St

i Conears tor Disease Corad and Preveniicn
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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
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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: ‘VWhenever electrosurgery is used, it should
be used in conjunction with a smoke evacuator’ (ORNAC 2007).

20
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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)

21



The Best Defence against Smoke

Anaesthetists
Circulating staff

Operating department
practitioners

The Problem

due fo user error and poor sysiems of
work and not o the equipment itseit

THE ELECTROSURGERY TEAM

Everyone in the team should:

Understand:

@ The risks of electrosurgery and how to
minimise them
@ The principles of electrosurgical safety

® The importance of selecting appropriate
dnnmahonm(aoum

@ Why insulated quivers are used to store the
active electrode when not in use

Consider:

® The patient’s age, weight and fat distribution

@ The position of the retum electrode in
relation to the patient’s position, the
operating site, scars, metal implants or
foreign bodies

@ Active implants such as pacemakers which
may need to be checked by a cardiology
team pre/post operation

@ Consent to shaving

@ Allergy to retum electrode gel

Be aware of:

©® Whether the electrosurgery machine is in
good order and if it and its accessories
have been maintained properly

@ The lowest power setting that can be used
for safe and effective cutting and
coagulation

@ The lack of absolute power settings on
different devices

@ The potential for injury due to capacitive
coupling in laparoscopic surgery

@ The correct accessories for the maching
and their mode of use

@ Recommendations for the use of smoke
evacuation. Visit www.mhra.gov.uk and go
to ‘Publications/posters and leaflets’ for
more information

® How to report adverse incidents and near
misses to MHRA and the Trust Medical

Know how to: e SO

® Check the electrosurgery machine and its .B:M;lmimnw
e whilst other staff are in direct physical

© Prepare the patient properly contact with the patient

© Avoid risks o othar theatre staff @ Any factor that may affect the use of

© Rectify simple problems electrosurgery, eg, presence of a

@ Check the return electrode site after plate removal pacemaker

Remember ... you are professionally responsible for your own actions

Safe working needs TEAM workmg @

For Information 3bout the MHRA's Blectrosargery educational package visit
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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

22
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The Best Defence against Smoke...

* BEYOUR OWN BEST ADVOCATE IN PROTECTING
YOURSELF!!!

* The only way to safely and efficiently remove surgical smoke is to use
a smoke evacuation system

23
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Smoke Evacuation Systems
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Smoke Evacuation Systems (IPSES)

Junction Box — Carverts 2 x 20mm
20 28mrm, pressure sensor hose
connection

EXHAUST > > >

OPERATING THEATRE

PENDANT

IPSES is compatible with
most pendant brands.

Some existing installations:
Trumpf, ESCO, Drager,
Claveguard ..

In Pendant Tubing & Cable Runs -
5 Core Grey Flex Cable, Srmim Sensor
Hose, 2 x 20mm Flex Hose

INSTALLATION
TYPES

= Motor / Turbine can be
located in PLANTROOM or
ROOF CAVITY

= Filter housing can be
installed in pendant or free
standing on trolley (remote)

Filter Housing — in
Pendant Housing
Inszoliction

Control Panel — On/Off and
Filter Test Funchion

ULPA Fiter —
99 999% Fitration

25



Reasons for Resistance

* Lack of Knowledge
* Complacent Culture
* Human Resistance
* Cost

* Noise

* Bulky Equipment

King's
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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).

27
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