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QUESTIONS
1.
The first actual research studies addressing waste anesthetic gas pollution in the veterinary setting occurred in

A.
1967

B.
1976

C.
1977

D.
1980

2.
WAG = 

3.
True or False:  Real-time monitoring for post-extubation emission of methoxyflurane was dependent on the anesthetic concentration delivered and that WAG could be emitted for up to 2 hours.

4.
The gold standard for anesthetic exposure monitoring utilizes ___________________.

5.
Name the 2 agencies with regulatory responsibility for carrying out provisions of the Occupational Safety and Health Act (1970, PL 91-596).  Which of these agencies provides investigative responsibilities of the Act?

6.
Give the recommended exposure levels (RELs) for:

a.
N2O alone = 

b.
halothane =

7.
True or False:  The NIOSH Criteria Document (1977) is a federal standard and is officially enforceable by OSHA.

8.
Which of the following groups is responsible for assigning a threshold limit value-time-weighted average (TLV-TWA) for nitrous oxide, halothane and enflurane for a normal 8-hour workday?

A.
American Society of Anesthesiologists (ASA)

B.
NIOSH

C.
OSHA

D.
American Conference of Governmental Industrial Hygienists (ACGIH)

9.
Which of the following adverse health effects has not been documented to be caused by exposure to WAG?

A.
spontaneous abortion

B.
renal disease

C.
motor skill deficits

D.
liver disease

E.
carcinogenicity

10.
Halothane hepatitis, a rare condition found in some anesthetized patients is due to what mechanism?

11.
Renal toxicity associated with the use of methoxyflurane is due to its toxic metabolites __________ ___________ and ___________ ___________.

12.
_________ has been implicated in dental practice as a cause of hematologic disease when it reacts with vitamin B12 after inhalation.

13.
Name 5 sources of WAG.

14.
Where are the common sources of leakage from the anesthetic machine?

15.
True or False:  The use of traditional rodent face masks will result in significant reduction in levels of WAGs and exposure of laboratory personnel to levels below the NIOSH recommendations.




16.
Which of word makes this statement true:  The overall background concentration in the surrounding environment steadily (decreases/increases) as a factor of both time and amount of anesthetic gas vapor used.   

17.
True or False:  Studies confirm that occupational exposure to WAG, at levels exceeding trace amounts, occurs in many areas of both human and veterinary hospitals; planning and construction of recovery room areas should consider proper room ventilation as well as exhaust methods for WAG.

18.
What is the most effective step in reducing the levels of WAG in the surgical environment?

19.
What is “scavenging” or evacuation of WAG?

20.
How do scavenging systems work?

21.
What are important considerations for implementing a WAG scavenging system?

22.
Which of the following is an active form of scavenging in the laboratory animal environment? 

A.
room ventilation

B.
“snorkel apparatus”

C.
activated charcoal adsorption canisters

D.
discharge tubing

23.
Which allows the most effective way to remove WAG?

A.
active scavenging equipment and techniques

B.
passive scavenging equipment and techniques

C.
both A and B

24.
Which of the following devices are responsible for breakthrough emissions of WAG?

A.
room ventilation

B.
discharge tubing

C.
activated charcoal adsorption canisters

25.
Which of the following is NOT a halogenated chlorofluorocarbon or H-CFC?  

A.
halothane

B.
sevoflurane

C.
enflurane

D.
isoflurane

26.
Why are H-CFCs not considered environmentally “friendly”?

27.
Which of the techniques available for assessment of WAG exposure allows real-time monitoring and immediate feedback of results?

A.
Instantaneous air sampling

B.
Time-weighted average sampling

C.
Continuous air sampling

28.
How often should air sampling be performed?

29. 
How long should the permanent medical records of employees be kept?

30. 
List 3 new techniques that can be used to reduce occupational exposure to WAG.
ANSWERS
1.
D

2.
waste anesthetic gas

3.
True

4.
spectrophotometry

5.
National Institute for Occupational Safety and Health (NIOSH), Occupational Safety and Health Administration; OSHA

6.
a.
25 ppm


b.
2 ppm

7.
False

8.
D

9.
E

10.
Delayed autoimmune response to hepatocytes

11.
inorganic fluoride; oxalic acid

12.
N2O

13.
induction box without purging; face mask; higher carrier-gas flow rates; anesthesia machine and/or associated delivery equipment leakage

14.
connections between tubing and devices; around face masks; seals that are not tight fitting; at the scavenging device

15.
False

16.
increases

17.
True

18.
Installation of an effective scavenging system

19.
the process of collecting the excess gases from the anesthetic delivery equipment or the patient and removing them from the working environment

20.
Scavengers use one of the following mechanisms:  gas-capturing devices, interfaces, and gas-disposal systems

21.
appropriate training and equipment-checking procedures with routine pre-use equipment checks and regular maintenance

22.
B

23.
C

24.
C

25.
B

26.
damage the ozone layer

27.
C

28. 
every 6 months

29.
duration of employment  + 20 years

30.
low flow anesthesia; intubation of rodents; replace facemasks with tighter seals or alternative LMA (laryngeal mask airway) devices
