











6. C: When checking the MIP/NIF for a patient, the technologist should (with gloved hands) occlude
the inhalation and exhalation valves on the mouthpiece. Procedure:

Demonstrate proper breathing.

Apply nose clips.

With valves open, have patient take a few normal breaths through mouthpiece.
Occlude valves with gloved fingers and have patient take a deep inspiration.
Observe the needle in the gauge for the plateau, usually in 1-3 seconds.

Repeat at least three times.

e Two best results should be reproducible within 10%.

¢ Normal (adult): >-60 cm H»0; <-20 indicates need for mechanical ventilation.

7. D: While procedures vary somewhat, generally the technologist should document the dosage
given on the patient’s record as well as the time the physician was notified and any medical orders
to prevent or treat adverse effects, but indicate it was an error on the incident report only. Patients
are not informed of an error by the technologist involved and, in many cases, are never informed at
all. This is an ethical issue that has legal and moral implications. Some healthcare facilities are now
utilizing an open policy in which patients are informed, but more often this is not the case.

8. A: These blood gas changes indicate the patient is experiencing acute respiratory acidosis, which
is characterized by an increase of 10 mm Hg in PaCO; resulting in a decrease of 0.08 in pH. In
chronic respiratory acidosis, the pH decreases by 0.03. Normal blood gas values include:

Acidity/alkalinity (pH): 7.35-7.45.

Partial pressure of carbon dioxide (PaC02): 35-45 mm Hg.
Partial pressure of oxygen (Pa0:): =80 mg Hg.
Bicarbonate concentration (HCOs): 22-26 mEq/L.

Oxygen saturation (Sa0): >295%.

9. B: If Sp0- falls, the oximeter should be repositioned, as incorrect position is a common cause of
inaccurate readings. The oximeter uses light waves to determine oxygen saturation (Sp0-). Pulse
oximetry, continuous or intermittent, utilizes an external oximeter that attaches to the patient’s
finger or earlobe to measure arterial oxygen saturation (Sp0-), the percentage of hemoglobin that is
saturated with oxygen. Oxygen saturation should be maintained >95% although some patients with
chronic respiratory disorders, such as COPD may have lower SpO:. Results may be compromised by
impaired circulation, excessive light, poor positioning, and nail polish.

10. C: The helium dilution test should be discontinued because the abrupt reduction in helium
concentration indicates a leak in the closed system. Helium is an inert gas that is not absorbed into
the arterial blood system, so it remains in the lungs. The concentrations of gas are known volumes,
usually 21%-30% oxygen and 10%-15% helium with an in-line CO; absorber to maintain low
levels of CO, to prevent rebreathing. Helium concentrations should decrease by <0.2%/30 seconds,
reaching equilibrium within about 7 minutes.

11. C: MEFR (aka forced expiratory flow rate 200-1200) measures the average rate of flow through
the upper airways (trachea and bronchi). PIFR is the rate of the maximum flow of air during a
forced inhalation, indicating the ability of the diaphragm to generate a negative pressure. PEFR is
the rate of the maximum flow of air during forced exhalation and is often used to assess patients
with respiratory disorders prior to surgery. MVV is the total volume of air a patient can move in and
out of the lungs with maximum effort in one minute.



12. C: After using the calibration syringe to inject 3 L of air into the spirometer, if there are no leaks,
then the volume time tracing should remain horizontal. If the line falls, this indicates that there is a
leak in the system, and the technologist should attempt to locate and repair the leak. With no leak,
the volume on the volume time tracing should be within 3.5% of the volume used in the calibration
syringe, so the volume should be between 2.9 and 3.1 liters with the 3 L calibration syringe.

13. A: The technologist should conduct a modified Allen test. The patient elevates the hand and
makes a tight fist for 30 seconds. With the hand elevated, the technologist applies pressure to
occlude blood flow in both the radial and ulnar arteries (causing blanching), and then the patient
opens and relaxes the hand. Keeping the hand elevated, the pressure is maintained on the radial
artery but released on the ulnar artery. If the ulnar artery is patent, the color in the hand should
return to normal within about 7 seconds, indicating that it is safe to use the radial artery.

14. C: [f a patient is unable to cough up a specimen of pulmonary secretions, the best solution is to
administer an SVN treatment with a hypertonic (10%) saline solution. Procedure for obtaining a
deep pulmonary specimen should begin with the patient rinsing the mouth or brushing teeth to
prevent contamination of the specimen. The patient should take a deep breath and attempt to
cough strongly. If other methods are unsuccessful, then nasotracheal suctioning may be used. In
some cases, a specimen may be obtained by bronchoscopy.

15. D: The technologist should stop the treatment and exchange the mouthpiece for a mask, as a
tight seal about the mouthpiece is important to ensure an adequate treatment. The mask should be
checked for air leaks as well and should be tightened snugly with straps and molded about the
bridge of the nose. With a mask, the airflow should be set at 6 to 8 L/m. SVN may also be
administered per tracheostomy with a trach attachment.

16. A: With a 12-lead ECG, 10 electrodes are applied: 6 precordial leads (V1-V6) on the chest and 4
limb leads, 1 on each arm and leg. Lead V1 is at the 4t intercostal space to the right of the sternum
and V2 directly across at the 4t intercostal space to the left of the sternum. Lead V4 is at the 5%
intercostal space at the midclavicular line with V5 at the same space but at the anterior axillary line.
V3 is between leads V2 and V4 in the 4t intercostal space. V6 is at 5t intercostal space at the
midaxillary line.

17. B: With the single-breath DLCO test, if the tracing shows that the expired volume is greater than
the inspired volume, then this indicates that the patient did an incomplete initial exhalation, so the
test should be repeated. The patient, with nose clip in place, exhales fully to residual volume (RV)
and then inhales fully to total lung capacity, holds breath for 10 seconds, and then exhales rapidly
and completely. Two or three tests should be done and agreement should be within 10% for
successful tests. Results are averaged.

18. D: A decrease in systolic blood pressure and an increasing arrhythmia are reasons to stop an
exercise (stress) test. Pulse rate may increase markedly, even to 100% of normally predicted for
age without the need to stop the test if there are no other adverse signs of distress. An increase in
respiration rate is normal. Other indications for stopping the test include confusion or instability as
well as signs of possible myocardial ischemia, such as chest pain or cyanosis.

19. B: Loss of dose can occur if an MDI is stored in the valve-down position, with up to 50% of the
drug lost in the valve even though the propellant and amount of dose appears normal, especially
after 4 hours in the valve-down position. To avoid this, a waste dose should be discharged. Loss of
prime, referring to the propellant, usually occurs after days or weeks, especially if the MDI is not





