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ACCJ Viewpoint

RECOMMENDATIONS

The American Chamber of Commerce in Japan
(ACC1J) urges the Japanese government to consider
protecting Japanese patients and healthcare
professionals by taking the following actions:

e To ensure operating rooms (OR) are safe work-
ing environments and to support long-term
employment of healthcare workers, encour-
age healthcare workers to learn about safety
risks in the operating room and openly discuss
workplace safety measures

e Inline with healthcare worker workstyle reform
efforts and to protect patients, the Government
of Japan should implement measures that en-
courage hospitals to mitigate surgical smoke

BACKGROUND
What is surgical smoke and what are the
health risks?

Surgical smoke is the mixture of gas and particles
that arises from the cutting of tissue by lasers or
electrocautery during surgery. This smoke is a
familiar nuisance to healthcare workers who work
in surgical settings because of its offensive odor and
because it can block their view of the surgical site.
However, over the past few decades, the health
risks associated with exposure to surgical smoke
have become more widely known. A chemical and
biological hazard, surgical smoke contains over
150 harmful chemicals, bacteria, and viruses.
See figure 1 for a summary of health hazards and
chemicals contained in surgical smoke.

e Risks to patients:

During surgical procedures, patients face mini-
mal exposure to surgical smoke. However, sur-
gical smoke still poses risks to patients due
to the potential of delayed surgical times! and
reduced surgical field visibility during minimal-
ly invasive procedures.?345 Patients also face
increased risk of port site metastasis,®” carbon
monoxide exposure,®®1 and increased levels
of carboxyhemoglobin.!t12

e Respiratory illness risk for healthcare

workers:

Surgical smoke has also been shown to be
at least as mutagenic as cigarette smoke.*?
Research shows that condensates that result
from just one gram of cauterized tissue have
mutagenic potency equivalent to six unfiltered
cigarettes.'* In an average surgical setting
where lasers or electrocautery is used, this
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means OR staff are exposed to between 27
and 30 unfiltered cigarettes a day.'®

Researchers in Japan conducted a survey that
showed coughing to be associated with work-
ing in the OR.'% In the US, a cohort study of
over 75,000 nurses found that nurses who
were employed in an OR for 15 years or more
were at 69% greater risk of chronic obstructive
pulmonary disease (COPD) when compared to
nurses who had no OR experience or who were
working in administrative or educational set-
tings. The researchers of this study concluded
that inhaled agents in the OR, including surgi-
cal smoke, are associated with health risk.”

Virus risk for healthcare workers:

Virus transmission through surgical smoke,
while rare, has been reported in four instances.
In each of these cases, surgical smoke was
linked to HPV transmission from patient to
healthcare worker, leading to oropharyngeal
squamous cell carcinoma.!8192021  Because
of the known viral transmission risk, surgical
smoke re-emerged as an urgent issue as a re-
sult of the Covid-19 pandemic. Although surgi-
cal smoke’s ability to transmit Covid-19 is still
under investigation, the Japanese Medical Sci-
ence Federation along with 12 other operative
medical societies issued a joint statement in
April 2020 that recommends the use of surgical
smoke evacuation systems in ORs to reduce any
possible risk of Covid-19 transmission during or
after surgery.?> The Japanese Association for
Surgical Education issued a similar statement
citing recommendations from globally recog-
nized organizations, including the Association
of Perioperative Registered Nurses (AORN) and
the International Federation of Perioperative
Nurses (IFPN).23

Fertility risk in female surgeons:

Surgical smoke has also been recognized as
a hazard for pregnancy complications and in-
fertility in female surgeons. A survey of 1,021
female surgeons found higher rates of preg-
nancy complications and infertility compared
to the general population, with surgical smoke
considered to be a contributing factor.2*

Scale of impact:
A 2021 survey in Japan of 300 surgeons, an-
esthesiologists, and OR nurses showed that
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are more than 50,000 physicians in Japan who
work in settings where they may be exposed
to surgical smoke in the OR.?> When we add
the number of nurses and medical technicians
who support these procedures, the estimated
number of people exposed is much higher.

ISSUES

Global best practices

Evidence on the hazards of surgical smoke has
led governments, medical societies, and other
groups around the world to implement rules and
regulations that require smoke evacuation systems
and other measures be used when electrocautery
and lasers are used to cut tissue during surgery.
Currently, OR staff in Denmark, New Zealand,
Canada, and the UK are protected by regulations
or guidelines that require effective evacuation of
surgical smoke. Within the US, 15 states have
passed surgical smoke legislation and several
additional states are currently debating surgical
smoke legislation within their state legislatures.
And globally, professional organizations have
implemented guidelines that recommend the use
of evacuation systems to protect OR staff from
surgical smoke. See figure 2 for a summary of
global guidelines, regulations, and other measures.

Limited awareness in Japan

In Japan, the response to surgical smoke remains
limited. The Japanese Association for Operative
Medicine’s Practical Guidelines for Surgical Care
identifies surgical smoke as an infection risk for
OR staff and suggests the use of smoke evacuation
systems.?6 And the Japan Nursing Association
identifies surgical smoke as including noxious
gases, vapors, and airborne bacteria, causing pain
in the eyes and upper respiratory tract and visual
disturbances in its healthy workplace guidelines.?”

Positive trends to support action against
surgical smoke
1. Smoking Policy: In 2018, the Health Promotion
Act was partially revised effectively banning
smoking from hospitals, schools, child welfare
facilities, and government offices.?® The pur-
pose of this revision was to prevent unwanted
exposure to secondhand tobacco smoke, and
to protect children and persons with health
issues. This revision, which went into effect in
April 2020, was a big step forward in efforts
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to safeguard the air patients and healthcare
workers breathe inside of a hospital. Surgical
smoke, which has been shown to be at least
as mutagenic as cigarette smoke, should be
addressed to fully realize clean air within hos-
pitals for the health and safety of patients and
healthcare workers.

2. Healthcare worker workstyle reform: While
the healthcare field is focused on protecting
the health and safety of patients, the well-
being of healthcare workers is increasingly
recognized as a critical factor in the ability
to maintain a secure healthcare system. In
particular, various stakeholders are focus-
ing on the environment in which healthcare
workers work. In recent years, the Ministry of
Health, Labour and Welfare (MHLW) has been
focused on healthcare worker workstyle re-
form. In 2017, the MHLW's panel on workstyle
reform published a report which stated that
the ability to provide patients with safe and
high-quality medical care is reliant on health-
care working environments that do not nega-
tively impact well-being of healthcare work-
ers.?® Further emphasizing the relationship
between working environment and workforce
stability, the Japan Nursing Association (JNA)
published guidelines on healthy workplaces
for nurses in 2018. These guidelines state
that the health and safety of nurses protects
the health and safety of patients.3 Given the
currently available evidence that shows the po-
tential risk healthcare workers face when inhal-
ing surgical smoke, measures to mitigate this
risk should be considered as a part of these
efforts to secure the healthcare system.

Need for government action

Nurses and medical technicians tend to spend
more time in the OR than surgeons. The length
of time spent in the OR, however, tends to be
disproportionate to decision-making power related
to facility equipment and device purchases,
meaning nurses and medical technicians often
have less ability to influence decisions regarding
equipment used in the OR. As nurses and medical
technicians are an essential part of the healthcare
system, government should step in to ensure
working environments are safe when those most
impacted are not able to.

In addition, healthcare facilities are designed to
maximize patient safety and well-being. This can
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prevent hospital administrators from investing
in measures that protect the safety and well-
being of workers. The recent healthcare worker
workstyle reform efforts are encouraging hospitals
to prioritize worker well-being, but government
action on safety will underscore and support faster
implementation of these efforts. A 2021 survey
in Japan of 300 surgeons, anesthesiologists,
and OR nurses revealed that many believe that
government action is the only way to ensure
hospitals address surgical smoke risk.

Government action can come in the form of
incentives for facilities that implement surgical
smoke prevention measures, including the
adoption of surgical smoke evacuation systems.
The government can also support healthcare
workers by working with clinical societies,
industry and healthcare facilities to encourage
healthcare workers to learn about safety risks in
the operating room and openly discuss workplace
safety measures.

CONCLUSION

As Japan continues to pursue workstyle reform
efforts to support patient access to high-quality
care, the hazards healthcare workers face in the
workplace have become an important issue. In the
OR, one of the most critical hospital settings for
patients, the risk to patients and healthcare workers
from surgical smoke in Japan remains unaddressed.
In line with healthcare worker workstyle reform
efforts, the Government of Japan should implement
measures that encourage hospitals to mitigate
surgical smoke, including incentives to adopt
surgical smoke evacuation systems. In addition,
industry, government, and healthcare facility
administrators should support operating room
healthcare professionals in learning about OR safety
risks and encourage open discussion on workplace
safety measures.
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Potential risks associated with inhaling
surgical smoke

Chemicals contained in surgical smoke

Acute and chronic inflammatory changes
(emphysema, asthma, chronic bronchitis)
Hypoxia/dizziness

Eye irritation

Nausea/vomiting

Headache

Sneezing

Weakness

Light-headedness

Carcinoma

Dermatitis

Cardiovascular dysfunction

Throat irritation

Lacrimation

Colic

Anxiety

Anaemia

Leukaemia

Nasopharyngeal lesions

Acetonitrile Furfural (aldehyde)
Acetylene Hexadecanoic acid
Acroloin Hydrogen cyanide
Acrylonitrile Indole (amine)

Alkyl benzene Isobutene
Benzaldehyde Methane

Benzene 3-Methyl butenal (aldehyde)
Benzonitrile 6-Methyl indole (amine)
Butadiene 4-Methyl phenol

Butene 2-Methyl propanol (aldehyde)
3-Butenenitrile Methyl pyrazine
Carbon monoxide Phenol
Creosol Propene

1-Decene (hydrocarbon)
nitrile

2,3-Dihydro indene Pyridine
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Figure 1: Potential risks and chemicals in surgical smoke
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Legislation for countermeasures
: Denmark
Mew Zealand
U.S. (Arizona, California, Colorado, Connecticut, Georgia, lllinois, Kentucky, Louisiana, Missouri, New
Jersey, New York, Ohio, Oregon, Rhode Island, and Washington)
Clinical societies
12 Japanese academic societies including the Japanese Federation of Medical Societies and the Japanese Surgical
Association.
Use a smoke exhaust system when using electrocautery.
American Society for Laser Medicine & Surgery (ASLMS)
All health care providers should consider vaporized tissue plumes to be potentially dangerous in terms of
both particulate matter and infectiousness.
Always use an intake device to collect the plume.
Association for Perioperative Practice UK (AfPP)
The smoke must be removed using a special smoke exhauster.
Association of Perioperative Registered Nurses US (AORN})
: Develop a work environment that is free of surgical smoke.
Evacuate all smoke from the operating room.
: Use a smoke evacuator with a ULPA filter.
Australia College of Operating Room Murses (ACORN)
Personnel should utilize appropriate equipment and procedures to prevent exposure to the surgical plume.
Surgical plumes shall be contained at the time they are generated.
(Jointly issued) European Association for Endoscopic Surgery (EAES) and Society of American Gastrointestinal and
Endoscopic Surgeons (SAGES)
: Take a multifaceted approach, including proper room ventilation, PPE, and smoke exhaust systems.
European Operating Room Nurses Association (EORNA)
: Always use a plume/smoke evacuation system while using heat-generating equipment or devices.
International Federation of Perioperative Nurses (IFPN)
Employers should ensure that they have policies in place to reduce exposure and that these policies
comply with workplace health and safety laws, regulations, and |EC standards.
: Use a smoke evacuation system and a 0.1micron overload face mask.
Operating Room Nurses Association of Canada (ORMNAC)
: When performing electrosurgery, always use with a smoke evacuator.
Occupational Safety and Health Organization
American National Standards Institute
Healthcare facilities must implement policies and procedures to control surgical plume hazards.
Since there is no suitable half-mask respirator that eliminates all plumes, airborne contaminants must be
controlled by exhaust techniques as a primary means of protection.
British Occupational Hygiene Society for Worker Health Protection (BOHS)
: Surgical smoke can be dangerous to workers, so they need to be evacuated.
Canadian Standards Association
The safety officer shall ensure that plume removal requirements are established, implemented, and
monitored for compliance.
MNational Institute of Occupational Safety & Health (NIOSH, part of CDC)
MNIOSH warns that the plume contains both mutagenic and carcinogenic substances.
It is recommended that surgical smoke be evacuated using general room and local exhaust ventilation,
portable smoke evacuation devices, and room suction systems.
Occupatlanal Safety & Health Administration {OSHA)
Employers shall provide employment that is free from recognized hazards that can cause serious harm or
death. This includes the control of occupational illnesses caused by breathing air contaminated with
harmful dusts, mists, fumes, gases, fumes, sprays, or vapors.
Organizations for Healthcare Quality Control
ECRI Institute
The particulate matter in laser smoke and ESU smoke is very similar and is often overlooked as a hazard
and it is wise to evacuate.
The Joint Commission
There must be evidence that the hospital manages risks related to hazardous materials and waste,
including gases and vapors generated by cauterization equipment and lasers.
Mational Fire Protection Association (NFPA)
Surgical smoke must be captured at the source in operating rooms nationwide.

Figure 2: Global action in response to surgical smoke
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