Xray Study Guide

Competency Boards

Trimester 6


Xray Review for Comp. Boards

Xray physics

· Photons – turn film black.

· kVp – penetrating power

· mAS - # of photons being fired at patient, film blackening.

Question #1

Supertech Question
Correction factor  -5 when using black border cassette, and +1 with gray border cassette both at 40 inches.  What should total correction factor be when you perform A/P Lumbar view on an 80 year old woman? 

Osteoporotic bone, less bone use less technique. Look on front of supertech on white paper at the miscellaneous part and notice the -1 for osteoporotic individuals. So take the original TCF of -5 and add -1 to that and get a new TCF of -6, also remember this is done on BB cassette.

Question #2: Normal Anatomy Question
The xray that was shown here was a C/S oblique view and it was a RAO. If I remember correctly, I think he was asking what level is the arrow at and which foramina are we looking at? The thing he emphasized was anterior obliques (LAO and RAO) show the same side foramina whereas the posterior obliques (RPO and LPO) show the opposite side foramina. 

Question #3: Bone pathology Question

Pathological vs Benign

Two comments were made about pathology: The first was if the posterior part of the body collapses think pathological. Secondly, if the posterior part is intact, think trauma, not pathological.  Also, remember a break in the pars is called a spondylolysis, also referred to as an isthmus defect.

Question #4

14 year old male pole vaulter with a hyperextension injury.  LBP – spondylo, highest incidence for this.  Which series is needed to confirm diagnosis? 

a) 3 view lumbar

b) Pelvic series

c) 5 view lumbar series

d) hip series

The correct answer is C because we need to see the obliques. Obliques are not in the 3 view lumbar series.
Question #5 was in reference to a lateral C/S xray

Which of the following is false?

a) It should have been taken at 70 kVp

b) BB cassette with 600 film speed

c) The film is optimally positioned

d) FFD should be 40 inches 

      The correct answer is D. Only the 2 AP’s are done at 40 in the C/S. ( APLC and      APOM).

Question #6 was an anatomy question

It was a APLC xray with a movable arrow that asked: Which structure is located immediately adjacent to the green arrow?

a) left C3/C4 apophyseal jt

b) left C4/C5 apophyseal jt

c) left C3/C4 uncovertebral jt

d) left C4/C5 uncovertebral jt

The correct answer here was B.  The thing to remember here is uncovertebral jts are located more medial than the apophyseal joints. 

Question #7 was an xray of a lateral lumbar spine
Which of the following statements best describes the diagnostic imaging referral this patient should be given? 

a) CT

b) Doppler Ultrasound

c) MRI

d) Paraspinal EMG

Usually think of the license stealers, think AAA, xray also showed calcification in the aorta.  If you see a hole in bone use CT imaging.  If you are dealing with a soft tissue infection use MRI. B is the answer.
Question #8 was in reference to an elbow series (4 views)

Regarding these 4 views, which of the following statements is correct?

a) xray B is not part of it

b) xray C is not part of it

c) xray B is also called a Jones View

d) They represent an incomplete elbow series

The answer is C. The Jones view is also known as the tangential view. This is just knowing which 4 xrays make up the elbow series.

Question #9 

Which of the following reasons would override the 10 day rule? Or in other words, allow you to perform a radiographic examination?

a) Patient denies being pregnant

b) She started her period 5/13, and you want to xray her today, 5/23.

c) Patient past 7 months of pregnancy with LBP

d) None of the above

None are good enough to violate the 10 day rule
Question #10  Supertech Question

TCF for your machine is -4 when using BB cassettes at 40 inches. What should the mAS be in order to create an acceptable lateral lumbar for a 27 year old male body builder measuring 29 cm? 
Remember from a previous question, use the white paper on the front of supertech to figure out the new TCF. If we subtracted 1 for the osteoporotic patient we must now add 1 for the body builder, more tissue to go through. After punching the numbers into supertech with the corrected TCF we will need 50 mAS.

Question #11 is an indication/contraindication question

24 year old female presents with LBP of 1 week duration.  Which of the following pieces of historical information could be a contraindication?

a) I can’t remember if I had a period last month

b) The pain began about the time I began a new aerobics course

c) I’m nursing my 10 month old child

d) I have an interuterine device

The correct answer is A.  The patient could be pregnant, who knows? Do a pregnancy test.

Question #12 was of 2 xrays on view boxes

Xray #1 was a light to normal xray

Xray #2 was darker than normal

What can cause this?

a) ↓ kVp
b) ↓ mAS

c) ↑ FFD

d) ↑ Screen Speed 

The correct answer is D. For example, going from 100 to 600 will make your film darker

Question #13 has been on every comp boards that this instructor can remember. It is an APLC view.  It states: The object located at the tip of the arrow is:

a) vertebral margin calcification

b) physiologic calcification of vertebral artery

c) normal hyoid bone

d) foreign body in throat

e) calcification of thyroid cartilage (physiologic calcification)

The answer is E. 

Question #14 was dealing with 2 foot xrays.
These 2 views demonstrate the use of filters. What effect do filters have on the xray beam?
a) Reflect high energy photons away from the forefoot

b) Attenuate less of the high energy photons

c) Slows high energy photons to reduce their velocity

d) Attenuate less of the low energy photons

It can’t be C for sure because all photons travel at the speed of light, can’t change their velocity.  Read the question carefully! Sometimes you don’t have to look at the film to answer the question, and this is one of those questions.  
The answer to this question is B.

Question #15

As the new doctor in a chiropractor’s office you are asked to take a radiograph on a new patient. They have never used supertech. They have no TCF. Calculate correction factor for them. Last good A/P lumbar they took was on a normal, built, muscular 30cm patient with 80 kVp and 150 mAS. What TCF would this be?  

For muscular, again we would use the white sheet on the front of supertech. Look at the muscular correction and it says +1 correction. So -3 ½ with a +1 correction would now be a TCF of -2 ½. 
Question #16
With all of the other factors being equal, which image was taken at the highest kVp? This is one of the questions where you need to stop and think. Here there were films with density strips and different shades of gray. First instinct is to start counting shades of gray. But all you have to do for this one is look at the darkest film. 

Highest kVp = darkest film.
Question #17

All of the following are complete radiographic series except:

a) AP, Lateral and AP spot for lumbars  

b) APOM, APLC, AP lateral Cervicals

c) AP Pelvis, AP hip, AP frogleg
d) AP Thoracic, Lat. Thoracic

D is not a complete series. When doing a thoracic series, you need to include a PA chest.

Question #18

In order to double the density of this radiograph, how do we have to change the technique? ( double the mAS)

a) ↑ kVp by 15% 

b) ↓ kVp by 15%

Increasing the kVp by 15% makes you cut the mAS in half, decreasing the kVp by 15% will allow you to double the mAS. So b is the correct answer.

4 Radiographic Densities
1) Bone

2) Soft Tissue

3) Fat

4) Air

Xray photons turn film black. mAS has a linear relationship with photons. The more mAS, the more photons you have.

Increasing the kVp turns the film black too. Decreasing the kVp the film will be less black. kVp affects the grayscale.  

Contrast

Increasing the contrast gives you the least shades of gray.

	↑ kVp 
	↓kVp

	↓ contrast (blackest film)
	↑ contrast (lighter film)

	↑ grayscale
	↓ grayscale

	↑ blackness
	↓ blackness


Wider grayscale = distance between black and white is further.

· Xray photons turn film black

Question #19

Supertech Question

Patient is a nose tackle for the St. Louis Rams.
a) Should ↑ TCF by 1

b) Should ↓ TCF by 1

c) Should ↓ TCF by 2

d) Do not need to do any modifications

The answer is A.

Question #20 Conceptual Supertech Question

Image is too light, how should we increase the mAS to double the density of this radiograph? Remember linear relationship between photons and mAS. Doubling the photons doubles the blackness.  How much should we increase the mAS to double the density of an xray?       100%
Question #21 dealt with the anode heel effect

Anode – less photons, skinny part of body placed here

Cathode – more photons, bigger part of body placed here

Electrons go from cathode to anode. 

I think there was a lower extremity xray here. The knee received more from the cathode side and the ankle received more from the anode side.

Question #22

This film was taken at 72” FFD with 170 mAS and the body part 20cm. If we decide to move to 40”, approximately what should be the new mAS to create an isodense image?

Use the inverse square law here. I don’t remember exactly how this next part works, but maybe somebody does. In Guebert’s class I think we discussed this. Going from 72 to 40 would require us to divide the mAS by a factor of 3.3. So 170/3.3 gives us approximately 50 mAS. So the new mAS is 50 for an isodense radiograph. If we wanted to go from 40 back to 72, now all we do is take the 50 mAS and multiply it by a factor of 3.3, giving us the 170 mAS again.  Look this up I believe it is in our notes somewhere.
Inverse square law
To maintain the density of the film, if the FFD is increased by 100% (40→80) you need to quadruple the mAS.

If you cut the FFD by 50% (80→40), you would need ¼ the mAS.

If you increase the distance by 50% (40→60) you would double the mAS.

These are the notes off of the video in the library that are used for the xray portion of comp. boards.  I was told many questions come from this video. Even if they don’t, many of the concepts are the same ones we’ve learned and there really isn’t anything that is too difficult or new to us. Hope this is helpful.  Good luck studying. 
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