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SMOKE
EVACUATION 

Surgeon Association COVID-19 Recommendations

American Association of Gynecologic Laparoscopists 

Laparoscopic and Robot-assisted Approach to  
Gynecologic Surgery 

www.aagl.org/news/covid-19-joint-statement-on-minimally-invasive-gynecologic-surgery 

The following are recommendations for best practice when laparoscopy or robot-
assisted laparoscopy is performed (Level 3 Evidence based on expert opinion): 

 •  Employ electrosurgical and ultrasonic devices in a manner that minimizes 
production of plume, with low power setting and avoidance of long 
desiccation times

 •  When available, make use of a closed smoke evacuation/filtration 
system with Ultra Low Particulate Air Filtration (ULPA) capability 

 •  In addition, a laparoscopic suction may be used to remove surgical plume and 
desufflate the abdominal cavity; do not vent pneumoperitoneum into the room

 •  Use low intra-abdominal pressure (10-12mmHg) if feasible

 •  Avoid rapid desufflation or loss of pneumoperitoneum, particularly at times of 
instrument exchange or specimen extraction

 •  Tissue extraction should be performed with minimal CO2 escape (desufflate 
with closed smoke evacuation/filtration system or laparoscopic suction prior 
to minilaparotomy, making extraction incision, vaginal colpotomy, etc.)

 •  Minimize blood/fluid droplet spray or spread

 •  Minimize leakage of CO2 from trocars (check seals in reusable trocars or  
use disposable trocars)

http://www.aagl.org/news/covid-19-joint-statement-on-minimally-invasive-gynecologic-surgery  
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Smoke Evacuation: Surgeon Association COVID-19 Recommendations 

Society of American Gastrointestinal and Endoscopic Surgeons 

Resources for Smoke & Gas Evacuation During 
Open, Laparoscopic, and Endoscopic Procedures 

www.sages.org/resources-smoke-gas-evacuation-during-open-laparoscopic-endoscopic-procedures

Recently, SAGES, and/or SAGES in conjunction with EAES, published guidelines for surgeons 
concerning the use of laparoscopy during the current COVID-19 pandemic. We recognize 
that during this time of challenge to resources and personnel, every surgeon and institution 
is providing the very best care it can with the circumstances it finds itself in. This document 
represents a resource for smoke and gas evacuation based on known science, vetted 
publications, and potential strategies that offer the best protection to both patients and the health 
care team. This document is designed as a “living document” of resources and will be regularly 
updated when new evidence presents.

The Science of SARS-CoV-2

There is a constant influx of new information regarding the virology of severe acute respiratory 
syndrome coronavirus 2 (SARS-CoV-2) and the disease, COVID-19.  What we know so far 
regarding the SARS-CoV-2, is the RNA virus has a size range of 0.06 to 0.14 microns3.  Along 
with the nasopharynx, the upper respiratory tract and lower respiratory tract, the virus has been 
found in the entire gastrointestinal tract from the mouth to the rectum. The virus has been found 
in nasal swabs, saliva, sputum, throat swabs, blood, bile, and feces.  Urine and CSF evaluations 
have been negative. The virus has also been found within the cells lining the respiratory tract and 
gastrointestinal tract. It is suspected that the virus has multiple modes of transmission.

The potential of aerosolization as a mode of transmission during endoscopy or minimally 
invasive surgery is the focus of this document.

Filtration

Filtration may be an effective means of protection from the release of the virus during minimally 
invasive surgery (MIS) and endoscopy.  Masks such as N95 respirators are designed to filter out 
95% of particles that are 0.3 microns and larger. Powered Air Purifying Respirators (PAPR) may 
be beneficial for intubation, extubation, bronchoscopy, endoscopy, and possibly tracheostomy. 
Intraoperatively, filters are used to remove smoke and particulate matter including viruses. High-
Efficiency Particulate Air (HEPA) filters have a minimum 99.97% efficiency rating for removing 
particles greater than or equal to 0.3 microns in diameter4.  

Ultra-Low Particulate Air (ULPA) filters can remove from a minimum of 99.999% of 
airborne particles with a minimum particle penetration size of 0.05 microns5. The 
Association of periOperative Registered Nurses (AORN) guidelines define ULPA 
as filters capable of removing particles of 0.1 microns. Filtration is also essential on a 
larger scale in the positive pressure operative suites. HEPA filters that are placed in the ceiling 
provide a terminal cleaning. Clean rooms are favored over HEPA filters placed in the ductwork.

Currently, the best practice for mitigating possible infectious transmission during open, 
laparoscopic and endoscopic procedures is to use a multi-faceted approach, which includes 
proper room filtration and ventilation, appropriate PPE, and smoke evacuation devices with a 
suction and filtration system,6 as available.

http://www.sages.org/resources-smoke-gas-evacuation-during-open-laparoscopic-endoscopic-procedures
http://www.sages.org/resources-smoke-gas-evacuation-during-open-laparoscopic-endoscopic-procedures
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Resources for Smoke & Gas Evacuation During Open, Laparoscopic, and Endoscopic Procedures cont.

Practical Measures for Use of Filtration During Laparoscopy:

 1.  All pneumoperitoneum should be safely evacuated from the port attached to the filtration device 
before closure, trocar removal, specimen extraction or conversion to open.

 2.  Once placed, ports should not be vented if possible. If movement of the insufflating port is 
required, the port should be closed prior to disconnecting the tubing and the new port should be 
closed until the insufflator tubing is connected. The insufflator should be “on” before the new port 
valve is opened to prevent gas from back-flowing into the insufflator.

 3.  During desufflation, all escaping CO2 gas and smoke should be captured with an ultra-filtration 
system and desufflation mode should be used on your insufflator if available.

 4.  If the insufflator being used does not have a desufflation feature, be sure to close the valve on  
the working port that is being used for insufflation before the flow of CO2 on the insufflator 
is turned off (even if there is an in-line filter in the tubing).  Without taking this precaution 
contaminated intra-abdominal CO2 can be pushed into the insufflator when the  
intraabdominal pressure is higher than the pressure within the insufflator.

 5. The patient should be flat, and the least dependent port should be utilized for desufflation.

 6. Specimens should be removed once all the CO2 gas and smoke is evacuated.

 7. Surgical drains should be utilized only if absolutely necessary.

 8.  Suture closure devices that allow for leakage of insufflation should be avoided. The fascia  
should be closed after desufflation.

 9.  Hand-assisted surgery can lead to significant leakage of insufflated CO2 and smoke from ports 
and should be avoided. If used to remove larger specimens and protect the wound, it can be 
placed after desufflation. The specimen can then be removed, and the closure performed.

 
Smoke & Gas Evacuation Products – SeeClear and Plume-Away are highlighted here.

 
SAGES and EAES do not endorse any of the following products. This is a working list of commercially 
available products that could potentially be used to filter CO2 gas or smoke evacuated during open, 
laparoscopic, and endoscopic procedures. Please be aware of the products your facility utilizes and 
contact your manufacturer’s representative or refer to the product’s instructions for use (IFU) documents  
for further information. We have sought information from as many companies that we are aware of,  
but we understand there are many other companies that may have similar products. We will do our  
best to add information as it becomes available to us.

Smoke Evacuation: Surgeon Association COVID-19 Recommendations 

https://www.sages.org/resources-smoke-gas-evacuation-during-open-laparoscopic-endoscopic-procedures/
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Smoke Evacuation: Surgeon Association COVID-19 Recommendations 

American College of Surgeons

COVID-19: Considerations for Optimum Surgeon 
Protection Before, During, and After Operation 

www.facs.org/covid-19/clinical-guidance/surgeon-protection

Intubation Risks

 •  Aerosolization and droplet transmission of the COVID-19 virus are important 
hazards for surgical personnel.

 •  Aerosolization and droplet transmission hazard increases with procedures such as 
endotracheal intubation, tracheostomy, gastrointestinal endoscopy and during the 
evacuation of pneumoperitoneum and aspiration of body fluids during  
laparoscopic procedures.

 •  Surgeons and personnel not needed for intubation should remain outside the 
operating room until anesthesia induction and intubation are completed  
for patients with or suspected of having COVID-19 infection.

 •  Negative pressure operating rooms and/or anterooms when available are 
recommended. A review article that presented data on the use and effectiveness of 
negative pressure operating rooms is referenced here: Chow TT, Yang XY. Ventilation 
performance in operating theatres against airborne infection: review of research  
activities and practical guidance. Journal of Hospital Infection. 2004;56(2):85-92.

 •  A recent study in the New England Journal of Medicine shows how long  
COVID-19 might remain infectious on different surfaces (e.g. cardboard  
1 day, plastic 3-4 days).

 •  Appropriate PPEs need to be used per local policy – this article provides a useful 
discussion of overarching management in the OR of a COVID-19 infected patient,  
and also the intra-operative protocol used in Singapore.

Specific Operative Risk Issues

 •   Have minimum number of personnel in the operating room, including during 
intubation, as well as throughout. No visitors or observers.

 •   Use smoke evacuator when electrocautery is used.

 •   Consider avoiding laparoscopy (ACS Bulletin COVID-19 Newsletter, SAGES 
recommendations, published studies).

 •   Tracheostomy considerations are important because of the high risk for aerosolization.  
A guide for tracheostomy is available here. 

 •   More operative issues including triaging may be found in the FACS COVID website 
section and newsletter.

https://www.facs.org/covid-19/clinical-guidance/surgeon-protection
https://www.facs.org/covid-19/clinical-guidance/surgeon-protection
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Smoke Evacuation: Surgeon Association COVID-19 Recommendations 

Association of periOperative Registered Nurses

AORN Transmission-Based Precautions

www.aorn.org/guidelines/aorn-support/covid19-faqs

QUESTION: 
Is the COVID-19 virus in surgical smoke?

ANSWER: 
AORN recommends the evacuation of all surgical smoke as it contains  
hazardous chemicals, ultra-fine particles, viruses, bacteria, and cancer cells.  
During higher-risk, aerosol generating procedures or procedures with known or suspected 
aerosol transmissible diseases, such as tuberculosis, the perioperative team should wear a 
fit-tested surgical N95 filtering face piece respirator in addition to using a smoke evacuator. 
Wearing a fit-tested surgical N95 filtering face piece respirator is secondary protection  
against residual surgical smoke.

The earliest detected case of COVID-19 was in China on November 17, 2019.  
As such, there is currently no research on transmission of the virus through  
surgical smoke. However, there is no indication or proof that COVID-19 is not 
transmissible through surgical smoke.

Research studies have demonstrated the presence of viruses (e.g., human papilloma virus)  
in surgical smoke with documented transmission to health care providers. According to limited 
data from the CDC, SARS-CoV-2 RNA has been detected in blood specimens, and it is  
unknown whether the virus is viable or infectious in extrapulmonary (outside the lungs) 
specimens. In similar coronaviruses, viable and infectious SARS-CoV was isolated from  
blood specimens, although infectious MERS-CoV was only isolated from the respiratory tract.

Consult with your infection preventionist on measures (eg, smoke evacuation, fit-tested  
surgical N95) to take when performing surgery on a patient with known or suspected 
COVID-19. Consistent smoke evacuation is recommended for all surgical patients,  
particularly if fit-tested surgical N95 protective masks are unavailable.
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https://www.aorn.org/guidelines/aorn-support/covid19-faqs
https://www.aorn.org/guidelines/aorn-support/covid19-faqs

