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» Nitrous oxide
Mutagenicity testing — negative
Studies demonstrate reproductive and developmental
abnormalities in animals exposed to high concentrations of
N,O
Reduced fertility

Female dental assistants exposed to unscavenged N,O for 5 or
more hours per week had a significantly increased risk of reduced
fertility compared with non-exposed female dental assistants

For dental assistants who used scavenging systems during N,O

adminictratinn_ tha nrahahilitsr af cancentinn wrac n r_)t Significantly
Rowland, A.S., Baird, D.D., Weinberg, C.R., Shore, D.L., Shy, C.M., and Wilcox, A.J. 1992.
Reduced Fertility Among Women Employed as Dental Assistants exposed to High Levels of
Nitrous Oxide. N Engl J Med 327: 993-997.




Nitrous oxide (con’t)
N,O and spontaneous abortion

Women who worked with N,O at least 3 hours per week in offices not
using scavenging equipment had an increased risk of spontaneous
abortion

Relative risk = 2.6, 95% confidence interval [CI] = 1.3-5.0

Halogenated agents
Halogenated agents are used with and without N,O

Studies documenting a statistically significant excess of spontaneous
abortions in exposed female anesthesiologists:

Cohen, E.N., Bellville, J.W., and Brown, B.W., Jr. 1971. Anesthesia,
Pregnancy and Miscarriage. A Study of Operating Room Nurses and
Anesthetists. Anesthesiology 35: 343-347

Tomlin, P.J. 1979. Health Problems of Anaesthetists and Their
Families in the West Midlands. Br Med J 1: 779-784



» Halogenated agents (con’t)
Association between anesthetic exposure and congenital
anomalies is less consistent

Only a few studies in some subpopulations of exposed workers
found a positive association®

Other studies reported no association with congenital anomalies**

There is evidence that halothane is mutagenic in certain in
vitro test systems***

*Pharoah, P.O.D., Alberman, E., Doyle, P., and Chamberlain, G. 1977. Outcome of Pregnancy
Among Women in Anaesthetic Practice. Lancet 1: 34-36.

**Axelsson, G., and Rylander, R. 1982. Exposure to Anaesthetic Gases and Spontaneous
Abortion: Response Bias in a Postal Questionnaire Study. Int J Epidemiol 11: 250-256.
***Garro, A.J., and Phillips, R.A. 1978. Mutagenicity of the Halogenated Olefin, 2- Bromo- 2 -
Chloro - 1,1-difluoroethylene, a Presumed Metabolite of the Inhalation Anesthetic Halothane.
Mutat Res 54: 17-22.
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http://www.sciencelab.com/msds.php?msdsId=9924161
http://www.busiclean.com/msdn/dettol_MSDN.pdf
http://www.sciencelab.com/msds.php?msdsId=9925000
http://www.fishersci.se/safenet/pdf/04410081.pdf
http://www.nafaa.org/ethanol.pdf
http://www.halamid.com/IMG/pdf/HALAMID_MSDS.pdf
http://www.safety.vanderbilt.edu/pdf/hcs_msds/betadine_pvp_solution_10_03.pdf
http://www.premierart.com.au/skin preps.pdf
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SAMPLER: SOLID SORBENT TUBE (silica gel
coated with 2,4-dinitrophenylhydrazine HCI, 300

mg/150 mg)
TECHNIQUE: HPLC, UV DETECTION

NALYTE: glutaraldehyde
initrophenylhydrazone

EXTRACTION: 3 mL acetonitrile; shaken 2 h



Toxic Fumes
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» The standard surgical mask provides minimal protection
against surgical aerosols, particulates and vapors

Standard surgical mask is effective against particles 1.1 microns and
larger

77% of particulate matter generated during surgery is smaller than
1.1 microns*
» Energy sources that generate smoke during surgery:
Monopolar and bipolar electrosurgery units
CO,, Nd:YAG, KTP, and argon lasers
Electrosurgery forceps
Ultrasonic devices
Mechanical morcellators

*Tomita Y,Mihashi S,Nagata K, et al. Mutagenicity of smoke condensates induced by CO2-
laser irradiation and electrocauterization. Mutat Res. 1981;89:145-149.




US Occupational Satety and Health
Administration (OSHA)

» OSHAZ* conclusions

o Smoke plume may contain toxic ﬁases and vapors such as benzene,
hydrogen cyanide, and formaldehyde, bioaerosols, dead and live
cellular material (including blood fragments), and viruses

© Smoke may irritate the eyes and upper respiratory tract and interfere
with vision

© Smoke may contain toxic gases that could be mutagenic and
carcinogenic

*QOccupational Safety and Health Administration, US Department of Labor. Hospital eTool.
Surgical suite module. Available at:
http://www.osha.gov/SLTC/etools/hospital/surgical/surgical.html#LaserPlum
€




The risks of surgical smoke

O

Health care workers who are re%ularly exposed to o
surgical smoke may complain of:

Bronchial problems

Upper respiratory difficulties such as chronic cough

Adult-onset or worsening asthma

Headache

Fatigue

Throat irritation

Congestion

Vaporization of 1 gram of tissue*

CO, laser exposes a healthcare worker to the equivalent of 3
cigarettes of smoke in 15 minutes

Electrosurgery exposes a healthcare worker to the equivalent of 6
cigarettes of smoke in 15 minutes

*Tomita Y,Mihashi S,Nagata K, et al. Mutagenicity of smoke condensates induced by CO2-laser
irradiation and electrocauterization. Mutat Res. 1981;89:145—149.




Advocates of the use of local exhaust ventilation (LEV) o
during surgical procedures in which smoke is generated
American National Standards Institute (ANSI)

AORN
Emergency Care Research Institute (ECRI)

Among the options to improve air quality in the OR are
Improved ventilation in the OR

A suction device

An in-line filter with a suction canister

A trocar-attached filter



System analysis

» Active systems

o Aggressive smoke removal capabilities via suction and attached
filters which need to be replaced

o Utilize on-off controls
o Commonly utilized for laparotomy procedures

o During a laparoscopic procedure, pneumoperitoneal pressure falls
and CO, must be quickly replaced to continue the procedure —
devices with a closed loop system minimize loss of
pneumoperitoneum

» Passive systems

o Ideal for laparoscopy as they utilize differential in pressure to
generate gas/smoke and fume flow through a filter mechanism

o Some devices regulate flow based on filter characteristics to
automatically maintain pneumoperitoneum




» Designed to attach to an
electrosurgical pencil

» Eliminates the need for surgical
technician or nurse to hold
tubing

BUFFALO
Filter

PenAdapt™




Example — passive system

----- .

SeeClear®

Laparoscopic Smoke Evacuation Systems SeeClear®

Laparoscopic Smoke Evaciiation Systems

Passive disposable multi-stage filter

SyStemS SConneet itand forgeth
ULPA filter traps smoke, particulates and ©
aerosolized pathogens

Activated charcoal membrane absorbs ©

odors and chemical toxins

Elevated intraperitoneal pressure pushes «
out the smoke, etc. along with the CO, O

Flow rates are pre-set to optimize smoke ¢

removal without losing 05@,\ ;» . g

pneumoperitoneum J %
R
A
"{,é '«E&
s

Deodorization -- activated charcoal
Filtration -- ULPA Grade Hydrophobic Glass Microfiber
Efficiency -- 99.999% of 0.1 micron particles (aerosolized)




Compliance - many operating rooms see less than universal use

9,

83% of laser ablation of condyloma or dysplasia

75% of CO, laser tissue resection

59% of condyloma treatment involving electrosurgery, electrocautery, or diathermy
56% of Nd:YAG laser tissue resection

18% of laparoscopy procedures

8% of standard surgery involving electrosurgery, electrocautery, or diathermy

7% of ultrasonic scalpel pri:JIt:edures.3




Surgical smoke created during laparoscopy is hazardous to the
OR staff and to the patient

Health hazards to the operative staff

Pote11<1tia1 for diseases (bacteria and viruses) being transmitted in surgical
smoke

Some of these gases are known carcinogens

1Small smoke particles are inhaled which can end up in the alveoli of your own
ungs

The mask does NOT offer complete protection against inhalation of these
particles

Health effect to the patient*

Research has shown that the patient absorbs byproducts of tissue destruction
when smoke is not evacuated during laparoscopy

Smoke absorption leads to increased methemoglobin and carboxyhemoglobin
in the patient’s blood, potentially causing symptoms of nausea, headaches, and
vision problems in the post-anesthesia care unit

Ott, D. E. Smoke and particulate hazards during laparoscopic procedures. Surgical Services Management,
1997; 3(3): 11-13.
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Average Diameter, microns
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STAGE NO.
JET SIZE
JET VELOCITY

STAGE 1
0.0465" DIA.
3.54 FT/SEC

STAGE 2
0.0360" DIA.
5.89 FT/SEC

STAGE 3
0.0280" DIA.
9.74 FT/SEC

STAGE 4
0.0210" DIA.
17.31 FT/SEC

STAGE 5
0.0135" DIA.
41.92 FT/SEC

STAGE 6
0.0100" DIA.

76.40 FT/SEC
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