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Chapter 14 In-vivo Whole-Body Imaging of the Laboratory Mouse, pp 489 – 511.
Note:  There are lots of figures in this chapter showing the images that are acquired from the different imaging modalities.

QUESTIONS
1.
What is the most direct way to perform functional imaging measurements: 

a.
nuclear imaging using radioactive probes

b. 
ultrasound

c.
computed tomography

d.
X-ray

2.
Which of the following has the both the largest spatial sensitivity and the longest time to acquire an image? 

a.
PET

b.
ultrasound

c.
computed tomography

d.
bioluminescence

3.
Which of the following does not use electromagnetic radiation for image acquisition? 

a.
nuclear imaging using radioactive probes

b.
ultrasound

c.
computed tomography

d.
X-ray

4.
List the 4 key properties that dictate image quality. 

5.
True or False.   Voxels are picture elements in a 2D image. 

6.
Which of the following is the only real time imaging technique? 

a.
nuclear imaging using radioactive probes

b.
ultrasound

c.
computed tomography

d.
X-ray

7.
How is signal:noise ratio increased? 

8.
What is the experimental concern with using high concentrations of contrast reagent? 

9.
What are the advantages of using ex-vivo (e.g. optical microscopy) compared to in-vivo imaging? 

10.
Which tissue type has a higher amount of absorbed X-rays (high attenuation)? 

a.
muscle

b.
fat

c.
air

d.
bone

11.
What are the determining factors for spatial resolution of a X-ray image? 

12.
What are the determining factors for signal:noise ratio of a X-ray image? 

13.
What are disadvantages of using a 3D microCT over a 2D X-ray image? 

14.
Which two options are used for quantitative in-vivo morphometric imaging? 

a.
PET

b.
Ultrasound

c.
computed tomography

d.
MRI

15.
Select the incorrect statement regarding ultrasound imaging. 

a.
M-mode scanning is one dimensional imaging over time

b.
B-mode scanning is two dimensional imaging

c.
Echoes are strong at interfaces between soft tissues, bone, air, and blood

d.
Two transducers are required – one to send and one to receive the ultrasound

e.
Boundaries occur where there are discontinuities in the speed of the ultrasound/density of the tissue

16.
What is the relationship between resolution of the image and penetration depth of the ultrasound? 

17.
What common cardiac values can be determined using ultrasound to assess cardiac function? 

18.
Explain the Doppler effect in ultrasound. 

19.
Which of the following is not a requirement for a MRI machine: 

a.
A strong magnet that can produce splitting of energy levels in certain nuclei (those containing an odd number of neutrons or protons)

b.
A radioactive probe to excite the sample

c.
A magnetic field gradient to provide spatial information

d.
Radiofrequency coil(s) to excite the sample to a higher energy state and receive the emitted signal when the nuclei revert to their lower energy state

20.
MRI is the only structural imaging technique that can differentiate which of the following: 

a.
Cartilage and bone

b.
Gray and white matter of the CNS

c.
Muscle and fat

d.
Air and bone

21.
The contrast in functional MRI (fMRI) is derived from what endogenous contrast agent? 

22.
Select the incorrect statement about contrast agents for MRI 

a.
Endogenous contrast arises from the different T1 and T2 relaxation times of tissues

b.
Gadolinium results in increased brightness in T1 weighted imaging

c.
Iron particle imaging agents include ultrasmall superparamagnetic iron oxide particles (USPIOs) and monocrystalline iron oxide nanoparticles

d.
Iron particles primarily result in increased brightness in T2 weighted imaging

e.
Manganese has been used for contrast in neuronal tract tracing

23.
What are the two forms of nuclear imaging? 

24.
Which of the following are/is not a component of SPECT nuclear imaging? 

a.
Injected radionuclide

b.
Collimator (pinhole or parallel hole) to provide position information

c.
A position sensitive scintillation detector 

d.
Radiofrequency coil

25.
Which of the following are/is not a component of PET nuclear imaging? 

a.
Injected radionuclide

b.
Collimator (pinhole or parallel hole) to provide position information

c.
A position sensitive scintillation detector 

d.
Radiofrequency coil

26.
Which is more sensitive and generally has a higher resolution – PET or SPECT? 

27.
For each of the following statements about optical imaging, select if it applies to bioluminescence or fluorescence or both: 

a.
An excitation light source is required

b.
Appropriately tagged contrast agents are available, negating the need for a reporter gene

c.
Although the signal is often weak, there is minimal background resulting in high sensitivity

d.
With current systems, it is difficult to determine precise signal location in 3D

e.
The most common substrates include luciferin and coelanterazine

ANSWERS

1.
a 

2.
a 

3.
b – uses high frequency sound waves 

4.
spatial resolution, temporal resolution, signal:noise ratio, contrast 

5.
False – they are volume elements in a 3D image 

6.
b 

7.
acquiring the image for a longer time period or using more contrast agent 

8.
High concentrations of agent could compete with endogenous compounds and cause pharmacologic effects 

9.
lower signal to noise ratio, lack of physiologic movement, lower cost, more access to equipment, no need for contrast agent 

10.
d 

11.
focal spot size of the x-ray tube, magnification, and detector resolution 

12.
x-ray tube voltage, x-ray tube current, and exposure time 

13.
longer imaging times, higher radiation dose, higher instrument cost and complexity 

14.
c and d 

15.
d 

16.
Spatial resolution is improved at higher frequency, but penetration depth decreases at higher frequencies 

17.
End diastolic and end-systolic volumes (from LV chamber dimensions) and used to calculate cardiac output, ejection fraction, and stroke volume 

18.
The frequency of the returned echo is dependent upon the velocity of the red blood cells. 

19.
b 

20.
b 

21.
the change in the relative oxy- and de-oxyhemoglobin concentrations due to neuronal activation 

22.
d – they cause decreased brightness 

23.
single photon imaging (such as SPECT) and PET (using radionuclides that decay by positron emission) 

24.
d 

25.
b and d 

26.
PET since it doesn’t have a collimator.  This also allows a lower dose of radioactivity to be administered. 

27.
Fluorescence: a and b.   Bioluminescence: c and e.  Both: d 

