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This study was intended to educate the perioperative staff (physicians, nurses, anesthesia, and surgical 
technologists) at Maple Grove Hospital in Maple Grove, MN to the dangers of inhaling surgical smoke. 
Surgical smoke (plume) contains an estimated 150 toxic and carcinogenic chemicals and is documented 
to be dangerous to those who inhale it (Brace et al., 2014). Both AORN (Association of periOperative 
Registered Nurses) and OSHA (Occupational Safety and Health Administration) have published 
regulations recommending the use of smoke evacuation devices, yet only one state in the union, Rhode 
Island, has mandated the use of the devices in cases where electrosurgical cautery or laser are used. 
Despite knowledge of the hazardous components of surgical smoke, and evidence based practices to 
control surgical smoke, health care workers continue to be exposed (Dobbie et al., 2017). According to 
OSHA, an estimated 500,000 healthcare workers including surgeons, nurses, anesthesiologists, and 
surgical technologist are exposed to laser or electrosurgical smoke (Hedley, 2018). In the past, 
perioperative personnel may have assumed that meeting the standards associated with OR ventilation or 
air exchanges were enough to protect healthcare workers from surgical smoke. Air exchanges of 20 per 
hour are not adequate to remove smoke from the operative site by ventilation alone (York & Autry, 2018). 

Methods 

Knowledge was disseminated through presentations and posters highlighting the results of peer reviewed 
research articles delineating the known toxic chemicals and bio hazards of surgical smoke. 5 PowerPoint 
presentations were shown to the OR staff and physicians at MGH during staff meetings and surgery 
committee meetings, and posters were left in both the physicians lounge and the staff lounge. A post 
presentation survey was given to confirm knowledge of the risks of smoke inhalation, and to demonstrate 
support for new policies requiring the use of smoke evacuation devices during surgical cases requiring 
electrosurgical cautery or laser. 

Results 

10 questions were given to the staff (65 staff consisting of nurses, surgical technologists and anesthesia 
providers, and 35 surgeons) for a total of 100 staff. The response rate was 95%. Of the 10 questions for 
100 quizzes, only 3 were answered incorrectly requiring further discussion. Staff were questioned if Maple 
Grove Hospital should mandate the use of smoke evacuation equipment. 95% of staff said yes. 3% were 
undecided (surgeon) and 1% said no (surgeon). 

Conclusion 

Education to the staff regarding the toxic chemicals and biohazards of surgical smoke was necessary. 
The post survey results show the staff are now aware of the risks of breathing surgical plume, OSHA and 
AORN recommendations that healthcare organizations should provide a surgical smoke free 
environment, and peer reviewed evidence based guidelines for staff and patient safety. 
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Abstract Summary: 

Although there are over 150 toxic chemicals in surgical smoke, which is the plume consisting of the by 

product of cautery or laser. Many personnel in the OR are not aware of the dangers. Education is 

necessary for those who work in an environment where surgical smoke is present. 

Content Outline: 

I Despite the fact that surgical smoke (the plume created from the thermal desiccation of tissue via 

electrosurgical unit or laser) is dangerous, many OR personnel and physicians at Maple Grove Hospital 

do not fully understand the components of surgical smoke, or the health risks. The goal of this project was 

to utilize a 4 week program educating OR personnel to the dangers of the inhalation of surgical smoke, 

with the ultimate goal to recommend to hospital leadership the mandated use of smoke evacuation 

devices during cases requiring cautery/laser 

A. Surgical smoke evacuation devices, despite the recommendations of the Association of periOperative 
Nurses and OSHA, are not currently regulated, except for in the state of Rhode Island 

II Surgical smoke contains over 150 toxic chemicals, of which perioperative staff are exposed to on a 
daily basis. Despite the availability of smoke evacuation devices, OSHA estimates that annually 500,000 
healthcare workers (including surgeons, nurses, anesthesia providers and surgical technologists) are 
exposed to electrosurgical or laser smoke 

1. Dobbie, et al., (2017) highlight a seminal study on surgical smoke that determined using a carbon 
dioxide laser on 1g of tissue (the size of a penny) is similar to inhaling the smoke from three unfiltered 



cigarettes in 15 minutes. If operating with an electrosurgical unit, the number of unfiltered cigarettes is 
increased to six 

a. Most surgeries require the amount of tissue to be cauterized on much larger amounts of tissue than 1g 

b. Hazards to perioperative team members health when exposed to surgical smoke are categorized as 
carcinogenic, cytotoxic, respiratory, mutagenic, biologic, and chemical 

2. Most staff working in the OR don't have a full understanding of the components of surgical smoke. A 
PowerPoint presentation and poster were developed to educate OR personnel about the components 
surgical plume, and dangers of surgical smoke inhalation for both staff and patients 

a. Knowledge Gap: many surgeons refused the devices due to noise and expense, and pre education, 
staff didn't fully understand the risks. 

3. Methods: Knowledge disseminated through presentations and posters highlighting results of peer 
reviewed research articles showing dangers of surgical smoke 

A. Post presentation survey given to staff to confirm knowledge and open a dialogue to address staff 
concerns and answer questions 

III Conclusion 

A. Informing OR staff and personnel to the known and documented dangers of surgical smoke inhalation 
will provide them with knowledge of the risks of surgical smoke exposure 

B. This project supports the recommendation that MGH leadership initiate a trial of smoke evacuation 
devices to be used during cases using electrosurgical cautery/laser 
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