
ULPA (ultra low penetration air) filters are approximately 100 times more 
effective than HEPA filters as they capture particles as small as 0.12 
micron at 99.9995% efficiency. In general, ULPA filters are the most 
commonly used and most effective filters available on the commercial 

7 market.

VLSI (very large scale integrated) filters are also approximately 100 times 
more effective than HEPA filtration.  They capture particles as small as 

7 
0.12 micron at 99.9995% efficiency. 

Most filters contain an activated carbon filtration stage as well. This 
stage of filtration helps to remove noxious odors and gases from the 
operating suite. 

The most effective filters contain at least three stages of filtration: pre-
filter, ULPA filter, and carbon activated filtration. 

 

Portable smoke evacuation systems are the best option for smoke 
evacuation when considering efficient filtration, ease of use, and 

7 portability.  These systems are relatively inexpensive to incorporate into 
an operating suite.  Disadvantages of these systems are they require 
continual purchase of disposable filters. Additionally, less expensive 
systems typically generate more noise. 

Many manufacturers of operating suite service heads have begun to 
integrate portable smoke evacuators into their service heads (Item 5). 
These ceiling mounted systems allow for the benefit of portable systems 
with a more convenient placement and storage place.

these systems because they offer quiet operation, they are easy to 
maintain, and they remove air from the operating room suite in a  
relatively effective manner. 

Portable Systems
Portable smoke evacuation systems (Item 3) are high-volume suction 
units that have been designed specifically for the removal of surgical 
smoke plume. Today portable smoke evacuation units are available in 
many different configurations that allow users to make choices based on 
noise level, size, portability, filtration capability, and suction power. The 
type of portable system that will fit your OR the best depends on your 

7 facility’s needs.

Portable systems collect smoke via a tube which is held directly at the 
surgical site. Specialty tubing is available to connect directly with a 
surgeons electro-surgical pencil (Item 4). This type of speciality tubing 
eliminates the need for another set of hands to manage tubing during 

7 procedures.  

Tubing leads to the filter which is fitted into the portable system. Air is 
cleaned as it moved through the filter, the cleaned air is then re-
circulated back into the operating suite.  Filters are rated based on how 
efficient they are at capturing particulate.

HEPA (high efficiency penetration filters) filters are 99.97% efficient at 
2capturing particles as small as 0.3 micron in size.
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Item 3
Portable System

Item 4
Specialty Tubing 
can eliminate 
the need for an 
extra set of 
hands to 
manage tubing.



Portable Laparoscopic Systems
Portable systems generally work well to remove the vision impairing smoke 
that can be created during surgical laparoscopic surgical procedures. 
Evacuating smoke during these procedures will not only increase 
surgeon visibility, it may reduce operating time and protect the patient 
from absorbing toxic gases into their tissues (which leads to the 

3
bloodstream.) Specialty tubing, seen in Item 6, can vent the peritoneal 
cavity during and after internal thermal tool and harmonic scalpel 
usage. This tubing connects to a trocar and is manually controlled with 
a valve. When the valve is opened smoke travels through the trocar, 
passing through the tubing, where it travels to the smoke evacuation 
system.  The air is filtered and then released back into the operating 
suite. 
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Item 5
Smoke Evacuation Integrated 
into an OR service head

Item 6
Laparoscopic 
Specialty Tubing
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Implementing a Smoke Evacuation Program 
into Your Facility

Healthcare workers must be knowledgeable about the hazards and 
risks associated with surgical smoke plume.  After gathering the data on 
this issue workers should begin taking actions that will reduce staff and 
patient exposure to this known health hazard. The implementation of a 
smoke evacuation program involves educating staff on why smoke 
evacuation is necessary, choosing a program that includes the equipment 

up to ensure that compliance is maintained.

Educating Staff
All of the regulatory agencies mentioned in this booklet provide 
information and documentation about surgical smoke plume and its 
adverse health effects. Additionally many manufacturers and distributors 
also have informational packages available designed to educate OR 
staff about the hazards of surgical smoke plume. Utilizing this research 
is often the first step to gaining the buy-in needed to implement a 
successful smoke evacuation program.  

Choosing a System
Choosing between centralized systems or portable systems can often 
be a complicated process.  Many manufacturers offer demonstration 
trials of various types of portable equipment.  Taking advantage of these 
trials can help you identify how much space a system takes up, how 
much noise it makes, and how effective it’s suction capabilities are. 

Centralized smoke evacuation systems are generally only options for 
new hospitals or hospitals that are undergoing remodels in the near 
future. Central systems are ideal for hospitals requiring units that do not 
take up any floor space and are heavily sound-insulated. However, due 
to their high initial capital investment and the construction time required 
for installation, portable units are often the most economical and 
practical solution. While portable units require disposable filters, they 
are easily integrated into almost any operating suite, and do not require 
a large initial capital investment. 
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After the initial decision to invest in a portable unit or a centralized 
system has been made, the follow factors are things you should 
evaluate when selecting a specific portable or centralized system. 

! Noise Level
! Filtration Efficiency
! Suction Capability
! Portability
! Maintenance Requirements
! System Warranties
! Disposable Costs

Utilizing Best Practices
After you have selected a system the next step is to ensure that all staff 
members are properly trained on how to use the system. Some 
recommendations for the usage of smoke evacuation systems are:

!  Ensure tubing is held within two inches of the 
surgical site during procedures. (Specialty tubing which 
connects to ESU pencils is available to help ensure the 
smoke is captured directly at the surgical site.)

! Ensure filter life is carefully monitored. Filters should 
always be changed in accordance with manufacturers 
specifications.  Filters used in the line for wall suction 
should be checked regularly to ensure they are not 
clogged, saturated, or expired. 

! Expired filters should be treated as a bio-hazard. 
Surgical masks and gloves should be worn when red-
bagging.

Maintaining and Monitoring Compliance
Hospitals should monitor usage of smoke evacuation systems and 
continually provide education around the importance of using these 
systems. Where compliance is low the hospital should make attempts 
to increase education offerings and solicit staff input on which systems 
should be used for different cases. 

to be used, ensuring the equipment is properly used, and following
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Conclusions

Surgical smoke plume and aerosols are hazardous to healthcare 
workers and patients. 

These hazards can be removed with proper smoke evacuation 
equipment and accessories.  Wall suction typically is not adequate for 
cases creating large amounts of smoke plume.  For cases creating a 
minimal amount of smoke plume wall suction may be used with in-line 
filtration. 

Surgical smoke created during laparoscopic/ endoscopic procedures 
can drastically impair surgeon visibility, increase surgical time, and put 
the patient at risk for adverse health effects. There are many tubing 
options and technology solutions to allow for a convenient removal of 
smoke plume that protects both the patient and the staff.

Proper equipment selection and filter construction make a difference in 
compliance and effectiveness of your surgical smoke evacuation 
program.  Select only UL approved, FDA 510(k) cleared systems that 
have been designed for hospital use. All stakeholders should be involved 
in the decision making process as you choose which equipment is best 
suited for your hospital or surgery center’s operating suites. 
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Test: Surgical Smoke cont.

6. HEPA filters used in smoke plume evacuation offer full protection from 
microorganisms.

A. True
B. False

7. For complete removal of laser or ESU smoke plume in the OR at least three stages 
of filtration should be used. They are:

1. _____________________  2. _____________________ 3.____________________

8. AORN recommends what controls for surgical smoke (circle all that apply):

A. Filtered wall suction
B. Smoke Evacuation Units
C. High filtration masks

9. Which of the following has been found in surgical smoke?

A. bacteria
B. fungi
C. viruses
D. live cellular material
E. all of the above

10. The best way to clear your feild of vision during a  laparoscopic procedure is to 
open the valve and let the smoke into the OR. 

A. True
B. False

You have completed “Hazards: Surgical Smoke” CEU Course. Please be sure to mail 
this test, the following Evaluation Sheet, and Completion Form to:

Buffalo Filter
CEU Course Return

595 Commerce Drive
Buffalo, NY 14228

Remember to fill in the Course Completion Receipt Information and keep it on file with 
your records. 
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Test: Surgical Smoke

Directions: Read each questions carefully and circle the correct answer. 

1. Tests have identified the contents of plume to include more than ___ chemicals and 
micro-organisms?

A. 10
B. 15
C. 20
D. 41

2. Typically CO plume is made up of ___% water and ___% particulate/ 2

microorganisms/ organic and inorganic materials.

A. 10% water and 90% particulate/ microorganisms/ organic and inorganic materials
B. 35% water and 65% particulate/ microorganisms/ organic and inorganic materials
C. 65% water and 35% particulate/ microorganisms/ organic and inorganic materials
D. 95% water and 5% particulate/ microorganisms/ organic and inorganic materials

3. Agencies recommending smoke removal during electro-surgical procedures are: 
(Circle all that apply)

A. AORN
B. NIOSH
C. CDC
D. OSHA
E. ANSI

4. Electro-surgical plume is ______________ as laser plume. 

A. twice as hazardous
B. as hazardous
C. less hazardous

5. Using a mask and wall suction offers sufficient protection from plume during 
laparoscopic and endoscopic procedures.

A. True
B. False

Materials must be mailed by: _______________________



To receive contact hours for completing this booklet you 
must make sure the following are completed:

!Complete all forms
!Test: Surgical Smoke
!Course Evaluation
!Certificate of Attendance

!Mail all forms listed above to:

Buffalo Filter
595 Commerce Drive
Buffalo, NY 14228

! Record your completion of this activity by 
completing and saving the DUPLICATE of the 
Certificate of Attendance (page 45.)  

IMPORTANT!
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Evaluation Sheet

Applicant Name:______________________________________________
Title of Activity: Hazards: Surgical Smoke
Date Activity was completed: ___________________________________

Please rate how well Objective 1 was met. (Review the components of surgical smoke.)

Low                                                                                                                                                    High
1                                 2                         3                              4                              5

Please rate how well Objective 2 was met. (Review regulatory standards for surgical 
smoke plume.)

Low                                                                                                                                                    High
1                                 2                         3                              4                              5

Please rate how well Objective 3 was met. (Describe methods to remove surgical 
smoke plume.)

Low                                                                                                                                                    High
1                                 2                         3                              4                              5

Please rate how well Objective 4 was met. (Describe method to implement a smoke 
evacuation program into your facility. )

Low                                                                                                                                                    High
1                                 2                         3                              4                              5

The overall purpose/ goal of this activity is to make healthcare workers more 
knowledgeable about the hazards of surgical smoke plume and how to deal with 
surgical smoke in the OR. Please rate the relationship of the above objectives to the 
overall purpose of this activity.

Low                                                                                                                                                    High
1                                 2                         3                              4                              5

Were you notified of commercial support for this program?

___Yes, written notification  ___No
 ___Yes, verbal notification  ___N/A

Will the information you gained from this program change your practice? 
___ Yes (please explain: __________________________________________________________________________________)
___ No

Additional comments and suggestions
________________________________________________________________________
________________________________________________________________________

Grant Funds Provided by:



DUPLICATE
Certificate of Attendance

Buffalo Filter

certifies

____________________________________________________________
(Signature of Participant)

has completed HAZARDS: Surgical Smoke for 1.0 Contact Hours. 

Date Completed:_____________________________________________

City, State:___________________________________________________

This continuing nursing education activity was approved by the Association of 
periOperative Registered Nurses, Inc., an accredited approver by the American Nurses 
Credentialing Center's Commission on Accreditation.

AORN recognized this activity as continuing education for registered nurses.  This 
recognition did not imply that AORN or the ANCC Commission on Accreditation 
approved or endorsed any product included in the presentation.

Joe Lynch- Buffalo Filter

595 Commerce Drive
Buffalo, NY 14228

RETAIN THIS COPY OF THE DOCUMENT FOR YOUR 
RECORDS!

Print Name:__________________________________________________

Facility:______________________________________________________

Certificate of Attendance

Buffalo Filter

certifies

____________________________________________________________
(Signature of Participant)

has completed HAZARDS: Surgical Smoke for 1.0 Contact Hours. 

Print Name:__________________________________________________

Date Completed:_____________________________________________

City, State:___________________________________________________

Facility:______________________________________________________

This continuing nursing education activity was approved by the Association of 
periOperative Registered Nurses, Inc., an accredited approver by the American Nurses 
Credentialing Center's Commission on Accreditation.

AORN recognized this activity as continuing education for registered nurses.  This 
recognition did not imply that AORN or the ANCC Commission on Accreditation 
approved or endorsed any product included in the presentation.

Joe Lynch- Buffalo Filter

595 Commerce Drive
Buffalo, NY 14228

Ensure this document is mailed to Buffalo Filter.

-45--44-




