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QUESTIONS
1.
What is a major impetus for researchers to use in vivo imaging in their investigations?
2.
List the three different types of X-ray based technologies.
3.
What does DEXA stand for?
4.
What is the most widely available system designed for two-dimensional radiography of small laboratory animals?
5.
These two-dimensional radiography systems provide a __x-magnified image resulting in high-resolution radiographs.
6.
What technology uses X-rays of two different energy levels that absorbed differentially by various body tissue types?
7.
DEXA enables differentiation of the body mass into what three classes?
8.
What technique involves the acquisition of a number of axial radiographic projections (slices) of the subject, which are subsequently reconstructed to enable 3-D visualization of the region(s) of interest?
9.
MicroCT is best used for the examination of _____.
10.
What are the two major classes of ultrasound systems available for imaging small laboratory animals?
11.
Color flow Doppler is what kind of ultra sound system?  And it is useful for what?
12.
T/F Most ultrasound examinations on small animals, especially mice, are done with animals under general anesthesia.
13.
List three different types of optical imaging technologies.
14.
______ results from the production of light by a biochemical reaction.
15.
Bioluminescence requires the presence of what active enzyme and its substrate to allow visualization of the bioluminescence?
16.
What is the most commonly used luciferase?
17.
________ imaging is virtually instantaneous and an image can be generated within seconds.  ________requires a slight delay, but image acquisition usually takes less than 10 minutes.
18.
What does LDI stand for?  What does it measure?
19.
What does MRI/S stand for?
20.
What is the most common nuclide in the body?
21.
Most of the MRI systems used for laboratory animal imaging have significantly lower/higher magnetic field strength than clinical MRI systems.
22.
MRI is useful to study a variety of organs, but is exceptional when examining what?
23.
What technique is useful for imaging tissue distribution of a particular drug or metabolite?
24.
What uses a series of highly sensitive detectors to capture the photons generated when a radionuclide injected into the body of the test animal disintegrates? 
25.
MicroPET is a highly specialized technology that provides functional and metabolic information according to the type of ____ and ____ used.
26.
MicroPET is often used in conjunction with other modalities such as ___ or ___.
27.
What technique is similar to microPET in that it utilizes radionuclides?
28.
Some techniques are improved by the timing of image acquisition with specific stages of the respiratory or cardiac cycles.  This technique is referred to as what?
29.
Respiratory gating is a useful and robust technique routinely employed in __ and __ imaging.
30.
Cardiac gating is commonly used in ___ for all species and in ________ for large animals. 
31.
What is an effective noninvasive method to achieve respiratory gating?
32.
If animals are intubated, what is a method to achieve respiratory gating?
33.
With the exception of ___, none of the other imaging modalities commercially available at this time acquire data rapidly enough to benefit from cardiac gating when imaging rodents.
34.
What is used to further limit subject movement during image acquisition?
35.
What is the fundamental purpose for anesthetizing animals for imaging?
36.
What should be a major consideration when choosing an anesthetic approach for imaging studies?
37.
What anesthetic technique provides the greatest flexibility and is generally best for longer procedures?
38.
______ and _____ are sensitive to alterations in body temperature, especially decreases.
39.
Why is maintenance of normal body temperature an important consideration when imaging small animals?
40.
T/F Provisions of an external form of heat is mandatory for any procedure regardless how long the procedure is.
41.
Animals may hypoventilate, which can result in concomitant _____, ______, and associated _______ __________.
42.
What ensures airway access and will afford the anesthetist control of the animal’s ventilation?
43.
Both the thoracic wall and lungs of mice are ___, so do not require ____ inflation pressures for adequate ventilation.
44.
In general one should not exceed ventilatory pressures of _____ cm H2O, or deliver tidal volumes above __ ml/kg.
45.
What is the most common result from overly enthusiastic artificial ventilation?
46.
What is the best way to ensure adequate and appropriate ventilation?  What are the limiting factors for performing this in rodents?
47.
What is another method to assess adequacy of ventilation?  What are the limiting factors regarding this method in rodents?
48.
What provides an indirect measure of ventilatory adequacy as well as perfusion, both centrally and peripherally?
49.
In mice what is the most commonly used anesthetic considered to cause the least cardiovascular disturbance?
50.
For mice what is the most frequent measure of cardiac function during imaging?
51.
What drug causes the most marked increase of blood glucose levels?
52.
In microPET studies what is the most commonly used marker?
53.
Why is tribomoethanol (TBE) used for some short imaging sessions in rodents?
54.
List some adverse effects of giving repeated administration of TBE.
55.
The magnetic forces of MRI require that any equipment used in or around the magnet should be _____ and MRI compatible.
56.
TO facilitate optimal results during ultrasound or optical imaging, it is usually necessary to remove the animal’s fur from the area of interest with what?
57.
What drugs are most commonly used by injection for imaging studies?
58.
Gaseous anesthesia is generally administered via a ____ system, most often a variant on a ___ circuit with an outer expiratory “___” and an inner fresh gas delivery mechanism.
ANSWERS 

1.
It can provide information regarding longitudinal changes in the same animals, and thus its use greatly reduces the number of animals required for any given study.
2.
Radiography, DEXA, Microcomputed Tomography (MicroCT)
3.
Dual-energy X-ray absorptiometry
4.
Faxitron systems
5.
5
6.
DEXA
7.
Mineralized tissue (bone), fat tissue, and lean tissue, which includes muscle, visceral organs, and skin
8.
MicroCT
9.
Bone
10.
Clinical systems that use relatively low-frequency probes (up to 15 MHz) and dedicated high-frequency systems that have probes ranging from 20 MHz to 55 MHz.
11.
Clinical system; cardiac exams
12.
True
13.
Fluorescence, Bioluminescence, Laser Doppler
14.
Bioluminescence
15.
Luciferase; luciferin
16.
Fireflies
17.
Fluorescence; Bioluminescence
18.
Laser Doppler imaging (LDI); blood flow
19.
Magnetic Resonance Imaging and Spectroscopy
20.
Hydrogen
21.
higher
22.
Central nervous system
23.
MRI/S
24.
MicroPET
25.
Isotope; radiochemistry
26.
MicroCT or MRI
27.
Single-Photon Emission Computed Tomography (SPECT)
28.
Gating
29.
CT and MRI
30.
MRI; clinical CT scanners
31.
A pressure sensitive balloon, placed under the thoracolumbar junction attached to a pressure transducer
32.
to mechanically ventilate the animals and use a signal from the ventilator to trigger the MRI
33.
MRI
34.
gating
35.
to keep them as still as possible in order to minimize artifact and so maximize image quality
36.
the impact of general anesthesia, or of particular anesthetics, on subject physiology
37.
inhalant anesthesia
38.
blood flow and distribution
39.
potential affect of hypothermia on response to anesthesia and recovery; potential impact on other physiological processes
40.
F; only for procedures that last more than about 10 minutes
41.
hypoxemia, hypercapnia, respiratory acidosis
42.
endotracheal tube
43.
compliant; high
44.
20; 15
45.
respiratory alkalosis due to excess removal of CO2
46.
measure arterial blood gases; access and quantity
47.
measure the end-tidal CO2 (ETCO2) concentration; small body size, small tidal volumes, and high respiratory rates
48.
pulse oximetry
49.
Isoflurane
50.
assessment of heart rhythm and rate via ECG
51.
alpha-2 agonists, such as xylazine
52.
2-deoxy-2-[18F]fluoro-D-glucose (18F-FDG)
53.
relatively short-acting, is easy to administer, and is inexpensive
54.
paralytic ileus, mild-to-moderate peritonitis, hepatic inflammatory infiltration, and fibrosis or necrosis of abdominal wall musculature
55.
nonferrous
56.
depilatory creams
57.
TBE, ketamine and xylazine mixtures with or without acepromazine, ketamine and medetomidine mixtures, and pentobarbital
58.
nonrebreathing; Bain; limb
