RA 110 Radiographic Techniques Packet
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RA 110 FORMULAS

1. mAs = mA x Time

2. Grid conversion factors
no grid  =  1

5:1        =  2

6:1        =  2

8:1        =  3

10:1      =  3.5

12:1      =  4

15:1      =  5

16:1      =  5

 Grid you’re going TO

Grid you’re Coming FROM       X mAs
3. Screen Conversions
Screen Speed You’re Going TO                                

Screen Speed You’re Coming FROM                        

a      b 

b      a  X mAs = answer

4. FIELD SIZE CALCULATION
   D1  = F1

  -------------

   D2      F2         

5. MULTIPLIERS FOR CHANGES IN COLLIMATION FIELD SIZES
14x17=       1

10x12=       1.25

8x10=         1.40                         

size TO

size FROM   X  mAs
6. 15% rule - 15% increase in KV = doubling density 

2 X mAs = doubling density

30% increase in mAs = noticeable difference

7. Inverse square law
Intensity 1             (new  SID)2
__________  =    ___________

Intensity 2            (original SID)2

8. Direct square law

original mAs    (original SID)2  

                    =                                 OR                        

new mAs           ( new SID)2  

original time     (original SID)2

                  =                                                           new time           ( new SID)2  

9. Grid ratio                                                                                                                        

h/d

10. Magnification factor =

            image size        SID   

MF   =  ________   or   ____     O =  I

            object size        SOD             M

% of magnification image -object  



       ___________  X 100   

                                   object

11.  3 phase machines use 1/2 the mAs of single phase machines

                     2x






3 phase

1 phase








        1/2x


Technique Compensation


An increase or decrease in the area of radiation at the patient's body determined by the collimator changes the amount of scattered radiation produced. Scattered radia​tion affects contrast and it also puts density on the film. If the area of radiation at the patient’s body increases, more scattered radiation is produced. On the radiograph the density is increased and the contrast is decreased. If the area of radiation at the patient’s body decreases, less scattered radiation is produced.  The density is then decreased and the contrast is increased.  The mAs needs to be changed to compensate for the density changes when the area of radiation or collimation field size is changed.

A CHANGE IN COLLIMATION FIELD SIZE AFFECTS BOTH DENSITY AND CONTRAST


If the collimation field size is changed from a size that will cover a 14x17 inch film to a size that will cover a 10x12 inch film, the mAs should be increased by about 25%. If the change is from a 14x17 inches to 8x10 inches, the mAs should be increased about 40%.  A change from a small area of radiation to a larger area of radiation will require a corresponding decrease in mAs.  The “TO/FROM” method can be used to calculate the new mAs when a change in collimation field size is necessary.

Table 10-1 shows the multipliers for three sizes of collimation. Form a fraction by placing the multiplier for the collimation field size that is being changed to in the numerator and the multiplier for the collimation field size that is being changed from in the denominator. Then multiply the original mAs by this fraction. The answer is the new mAs to be used because of the collimation change.

Multipliers for changes in collimations Field Sizes

	COLLIMATION FIELD SIZE
	MULTIPLIER

	14x17
	1

	10x12
	1.25

	8x10
	1.40


Example 1 : A KUB radiograph is taken on a 14 x 17 inch film using 10 mAs and 70 kVp. The radiologist requests a "coned-down” (smaller fleld sire) film of the left upper quad​rant on a 10x l2 inch film to increase radiographic contrast because of a suspected kidney stone in the left kidney. What new mAs is required?


To: 10 X 12 multiplier of 1.25              


From: 14 x 17 multiplier of 1


The fraction is   1.25

                           1


New mAs = 10 x 1.25/1 = 12.5 mAs

Example 2: A preliminary film of the gall bladder is taken of the right upper quadrant on an 8x10 inch film using 20 mAs and 70 kVp. The radiologist requests a KUB on a 14X17 inch film because they think the patient might have an early bowel obstruction and they need to see the whole abdomen.  What new mAs is required?


To: 14x 17 multiplier of 1


From: 8 x 10 multiplier of 1.40

             The fraction is

                                         1  

  1.40

New mAs=20 X1/1.40  = 14.3

When changing from a 10X12 inch film to a 8 X 10 inch film the fraction 1.40/1.25. When changing from an 8x 10 inch film to a 10x12 inch film, the fraction is 1.25/1.40.

ACTIVITY 10.A

TECHNIQUE COMPENSATION FOR COLLIMATION
	Number
	Original mAs
	Original collimation
	New collimation
	New mAs

	1
	15
	14x17
	10x12
	

	2
	4.6
	14x17
	8x10
	

	3
	12
	10x12
	14x17
	

	4
	100
	8x10
	14x17
	

	5
	8
	10x12
	8x10
	

	6
	10
	8x10
	10x12
	

	7
	2
	14x17
	8x10
	

	8
	17
	10x12
	14x17
	

	9
	2.5
	8x10
	10x12
	

	10
	5
	8x10
	14x17
	


11. You exposed an AP lumbar spine on a 14x17 inch film using 15 mAs and 80 kVp. The radiologist requests a coned- down view of L2 on an 8x10 inch film because of a possible bone lesion.  What new mAs would you use for this film? ____________

12. You exposed an AP sacrum on a 10x12 inch film using 20 mAs and 80 kVp. Now you need to take an AP pelvis on a 14x17 inch film. What new mAs would you use for this film?____

13. You exposed a lateral skull on a 10x12 inch film using 5 mAs and 80 kVp. The radiologist requests a coned –down view of the sella turcica on an 8x10 inch film.  What new mAs would you use for this film?________

Review RA 110 Chapters 15-16
Answer TRUE or FALSE to the following statements. If the statement is FALSE, state why.

1._____ Scattered photons will not impair image quality by placing density on the film.

2._____ The radiographer must try to minimize the amount of scatter radiation reaching the film.

3._____ The only way to prevent scatter from reaching the film is to restrict the beam.

4._____ Two principle factors that affect scatter are mAs and source to image distance.

5._____ KV affects the quantity of the beam.

6._____ By decreasing KV you can decrease scatter.

7._____ KV primarily controls density.

8._____ Scattered photons add quality to the film.

9._____ The smaller the matter the more the scatter.
10._____ A larger field size will increase the amount of scatter.

11._____ Low atomic number materials absorb more radiation.

12._____ In reducing scatter, the only thing the tech can control is the patient’s size.

13._____ When collimating from a 14x17 to an 8x10 you do not need to change your technical factors.

14._____ Cylinders, collimators and diaphragms are all the different types of beam restricting devices.

15._____ A cylinder is a flat piece of lead with a hole in the middle.

16._____ Penumbra is geometric unsharpness around the periphery of the image.

17._____ Off focus radiation originates in bucky tray.

18._____ The most common type of beam restrictor used today is the aperture diaphragm.

19._____ The cone has a built in light field to help with centering.

20._____ A PBL device makes sure you have the correct technique every time.

21._____ The collimator shutters help to reduce penumbra and off focus radiation because they are set at two different levels.

22._____ Another way to reduce scatter from reaching the film on lateral lumber spines is to off center the tube 2 inches.

23._____ The thicker the body part being radiographed, the greater the attenuation.

24._____ The higher the atomic number the less radiation is absorbed.

25._____ Air absorbs more radiation than bone.

26._____ There are 4 properties affecting radiographic quality.

Review Questions on Scatter Radiation

1) Which would produce the most scattered radiation?

a) a patient with a small abdomen

b) a patient with a large abdomen

2) What part of the collimator absorbs the x-ray beam?

a) the mirror that also produces the                                                      collimator light

b) the lead shutters

c) the cathode and anode

d) the window

3)  A decrease in the collimation field size has what effect on contrast?

a) it Increases it

b) it decreases it

4) An increase in filtration has what effect on density:

a) it Increases it

b) it decreases it

5) If 15 mAs and 80 kVp were used on an8X10 inch film of the spine using automatic collimation what technique will maintain film density if a 14 X 17 inch film is used for a second exposure?

a) 30 mAs and 70 kVp 

b) 8.9 mAs and 80 kVp

c) 10.7 mAs and 80 kVp

d) 18.4 mAs and 80 kVp

6) Which would produce the most scattered radiation

a) a small area of radiation 

b) a large area of radiation


7) Which would best protect the patient's body from excess radiation

a) small area of radiation 

b)  larger area of radiation

8) If 10 mAs and 80 kVp were used on a 14X 17 inch film of the abdomen using automatic collimation what technique will maintain film density if  a 10 X 12 inch film is used for a second exposure?

a) 5 mAs and 90 kVp

b) 7.1 mAs and 80 kVp

c) 12.5 mAs and 8O kVp

d 14 mAs and 80 kVp

9) Compression to reduce the production of scattered radiation can be used best on which one of these exams?

a) abdomen     b) chest

c) elbow           d) skull

10) Most scattered radiation is produced in the

 a) cassette         b) film

 c) x-ray rube      d) patient 

11)  Scattered radiation compared to primary radiation;


  a) has more energy

  b) has less energy

12 )Which one of these devices reduces the production of scattered radiation?

a) a grid

b) decreasing the collimation field size

c) using the air-gap technique 

d) decreasing the amount of filtration

13) Which type of contrast does a large amount of scattered radiation produce?

a)  Long scale b) short scale

14) At 12mAs and 70 kVp, what new technique would be best to maintain film density with a change from 14X 17 collimation to 8 x 10 collimation?

a) 12 mAs and 8O kVp


b)  8.2 mAs and 80 kVp

c)  15 mAs and 70 kVp

d)  16.8 mAs and 70 kVp

15) At 20 mAs and 8O kVp, what new technique would be best to maintain film density with a change from 10 x l2 collimation to 14 X 17 collimation?

a) 14 mAs and 80 kVp

b) 10 mAs and 8O kVp

c) 16 mAs and 80 kVp

d) 12 mAs and 70 kVp


16) Which one of these collimator field sizes would produce the most scattered radiation?

a) 5 x 7              b) 8 X 10

c) 10 X 12         d) 14X 17

17) Which one of these collimator field sizes would be the best to protect the patient's body from radiation?

a) 5 x 7          b) 8 X 10

c) 10 X 12      d)14X 17


18) Which one or these would produce the least scattered radiation?

a) an AP abdomen

b) lateral abdomen

c) an oblique abdomen

d) PA abdomen

Draw the grid line pattern for each of the grids listed as if would look from the edge and the face of the grid.

FOCUSED GRID



Edge




Face


                                           

PARALLEL GRID                                   Edge                                             Face


                                  


CROSSED GRID                         Edge
                                      
Face
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List what the radiographers in your clinical assignment usually use for each of the following. Write yes or no under grid/ bucky to indicate whether a grid or bucky is used. List the average part size. You may find this information on a technique chart or you might have to measure some volunteers with a caliper. List the average kVp used.


2'

Exam
Grid/Bucky          Grid Ratio  
Part Size 
kVp

a,

PA hand

AP forearm

AP lower leg

AP knee

AP shoulder

AP hip

KUB

AP skull

AP port chest           
0

PA chest  (in the dept)

AP, cervical

AP lumbar

PA stomach with barium

PA colon with barium

AP ribs


Grid Ratio

A grid used in radiography is formed from a series of very thin lead strips separated by interspace material. Grids are classified according to grid ratio, which is the relationship between the height of the lead strips and the distance between them. 

Grid ratio :    Height of lead strip (h) 

                 --------------------------------

                   Distance between strips (w)

Example: If the height of the lead strips is 1.6 mm and the width between the strips is 0.1 mm, the ratio of the grid is:

1.6 / 0.1 = 16

Grid ratio = 16:1

Grid Ratio Problems

1. What is the ratio of a grid if the height of the lead strips is 1.2 mm distance between them is 0.1 mm?

2. What is the ratio of a grid if the height of the lead strips is 0.8 mm and the distance between them is 0.1 mm?

3. What is the ratio of a grid if the height of the lead strips is 0.5 mm and the distance between them is 0.1

4. What is the ratio of a grid if the height of the lead strips is 0.6 mm and the distance between them  is 0.1 mm?

5. What is the ratio of a grid if the height of the lead strips is 1.0 mm and the distance between them is 0.1 mm?

Introduction to Grid Conversion

Grids are used to improve contrast, especially when radiographing any part that measures 10 cm or greater. The grid is composed of lead strips that absorb secondary radiation that would otherwise fog the image. Depending on the ratio (height of lead strips to the dis​tance between them) and frequency (number of lead strips or lines per inch), a grid can absorb up to 90% of the secondary radiation that otherwise would reach the film. It is essential that the radiogra​pher make adjustments in technical factors to compensate for this absorption of radiation. Although one can alter the kVp, the usual method of adjustment is to change the mAs, which is dependent on the grid ratio. One of the easiest methods used to calcu​late the change in technique required by the addition of a grid (or by changing from one grid ratio to another) is to assign a correction factor value to each grid as follows:

2. Grid conversion factors

no grid  = 1

5:1  = 2

6:1  = 2

8:1  = 3

10:1 = 3.5

12:1 = 4

15:1 = 5

16:1 = 5

To determine the new mAs required because of a change in a grid, the correction factor of the new grid is divided by the correction factor of the old grid, and the quotient is multiplied by the original mAs. The formula is as follows:

                                        New grid correction factor
New mAs = Old mAs X    Old grid correction factor                     OR


TO 


FROM    X mAs
Example 1: The technique chart for a particular examination recom​mends using 90 mAs and a 12:1 grid. What new mAs would be needed using a 6:1 grid?




   TO = 2 (6:1)



              FROM = 4 (12:1)          2/4 =.5 x 90 =45 mAs

Example 2:
If 50 mAs is an appropriate technique for obtaining a ra​diograph of a particular patient using a 6:1 grid, what new mAs would be required using a 16:1 grid to obtain a radiograph with equal density?


TO (16:1)      =5

          FROM (6:1) = 2              5/2=2.5 x 50 = 125

Grid Conversion Problems
1. If 30 mAs is the technique needed to obtain a radiograph using an 8:1 grid, what mAs would be required if a 12:1 grid is used?

2. If a radiograph made using a 6:1 grid had to be repeated without a grid, what mAs would be needed if the original mAs was 15?

3. If  300 mA for 1/15  second  (20 mAs) is used to expose a radiograph made without a grid, what mAs would be needed using a 6:1 grid?

4. If a radiograph is made using a 16:1 grid with 120 mAs, what mAs would be needed with a 12:1 grid?

5. If 10 mAs is needed with a 5:1 grid, what mAs would be needed with a 12:1 grid?

6. If the technique for a radiograph made using a 12:1 grid required 60 mAs, what mAs would be needed if a 5:1 grid is used?

7. If 150 mAs is needed with a 16:1 grid, what mAs would be needed with an 8:1 grid?

8. If 2.5 mAs is needed with a 5:1 grid, what mAs would be needed with a 16:1 grid?

9.
1f 600 mA  for 0.35 seconds ( ?mAs) is needed to expose a radiograph using a 16:1 grid, what mAs would be needed with an 8:1 grid?

10. If 200 mA for  1/40 seconds( ?mAs) is used to expose a radiograph without a grid, what mAs would be needed with a 16:1 grid?

GRID RATIO AND GRID CONVERSION PROBLEMS


1
What is the ratio of a grid if the height of the lead strips is 0.5 mm and the distance   between the lead strips is 0.1?

2.
What is the ratio of a grid if the height of the lead strips is 1.0 mm and the distance between the lead strips is 0.1 mm?

3.
If 20 mAs is the technique needed to obtain a radiograph using an 5:1 grid, what new mAs would be required if a 8:1 grid is used?

4.
If 600 mA for 1/10 of a second is used to expose a radiograph made without the use of a grid, what mAs would be needed using a 8:1 grid?

5.
If a radiograph is made using a 12:1 grid with 120 mAs, what mAs would be needed 

      with a 16:1 grid?

6.
If the technique for a radiograph made using a 6:1 grid required 60 mAs, what mAs would be needed if a 5:1 grid is used?

7.
If 80 mAs is needed with a 16:1 grid, what mAs would be needed with an 8:1 grid?

8.
If 3.75 mAs is needed with 6:1 grid, what mAs would be needed with a 12:1 grid?

9.
If 300 mA for 0.35 seconds is needed to expose a radiograph using a 16:1 grid, what mAs would be needed with an 12:1 grid?

10.
If 200 mA for 1/1000 of a second  is used to expose a radiograph without a grid, what mAs would be needed with a 5:1 grid?

'

Pathology 

A-increase technique

B-decrease technique

________ Abscess

________Acromegaly

________Anorexia Nervosa

________Aortic Aneurysm

________Ascites

________Atelectasis

________Atrophy

________Bowel Obstruction

________Bronchiectasis

________Calcified Stones

________Cardiomegaly

________Carcinoma

________Chronic Osteomyelitis

________Cirrhosis

________Congestive Heart Failure

________Degenerative Arthritis

________Edema

________Emphysema

________Fibrosarcoma

________Gout

________Hydorcephalus

________Myltiple Myeloma

________Osteoblastic Metastases

________Osterporosis

________Paget’s Disease

________Pleural Effusion

________Pneumonectomy

________Pneumonia

________Pneumothorax

________Sclerosis

________Tuberculosis

________Tumors

MULTIPLE CHOICE
1. Which of these statements is true about scattered radiation?

1.Scattered radiation has less energy than primary radiation.

2.Scattered radiation is produced in the x-ray tube.

3.Scattered radiation puts density on the film.

4.Scattered radiation travels in a different direction from primary radiation.

5.Scattered radiation increases radiographic contrast.

a.1 and 3

b.1, 2, and 4

c.1, 3, 4

d. 2, 4, 5

2.   The spaces between the lead strips of a grid are called:

a. interspaces

b .gaps

c. lucencies

d. grid lines



3. Which one of these grid patterns will clean up the most scattered radiation?

a. focused rid

b. parallel grid

c. crossed grid

4. When the grid is assembled, the grid strips are always placed:

a.parallel to each other

b. perpendicular to each other

c. parallel to the center line of the grid on edge, next to one another

5.The most common type of grid pattern is the:

a. focused grid   
b. parallel grid

c. crossed grid

6. Unwanted absorption of primary radiation by the grid is the definition of:

a. grid ratio

b. grid focusing distance

c. grid frequency

d. grid cutoff

7.  Which one of these grid patterns most closely matches the way the x-ray beam emerges from the tube?

a. focused grid

b. parallel grid

c. crossed grid

8.The purpose of moving the grid with the Bucky is:

a. to image the grid lines on the film

b. to blur the grid lines

c. so the grid will be captured to change the grid ratio

9. Which of these is the purpose of the grid?

1. absorb scattered radiation

2. allow scattered radiation to pass through it

3. allow primary radiation to pass through it

4. absorb primary radiation

a. 1 and 2

b. 3 and 4

c. 2 and 4

d.1 and 3

10. The center line of the grid is drawn:

a. perpendicular to the direction of the grid  lines

b. in the same direction as the grid lines

c. the same thickness as the interspaces

d. on the grid focusing distance

11. Which one of these grid patterns is the most restrictive for angling the central ray?

a. focused grid

b. parallel grid

c.crossed grid

12. The height of the lead strips compared to the distance between the lead

strips is the definition of:

a. grid ratio

b. grid focusing distance

c. interspacing

d.grid frequency

13. The minimum kVp that requires the use of a grid is:

a. 50            b. 60     c. 70            d.   80

14.Which one of these grid ratios will absorb the most scattered radiation?

a. 5:1             b. 6:1             c.
8:1    d.
12:1

15. Which one of these maneuvers would produce grid cut-off?

a. using a SID below the focal range

b. angling the central ray in the direction of the center line of the grid

c. moving the central ray along the direction of the center line of the grid
d. placing the grid so that the center line points toward the x-ray tube 

16 The  number of grid lines per inch is the definition of:

a. grid ratio

b. grid focusing distance

c. grid frequency

d. grid cut-off

17. The presence of a large amount of scattered radiation on the radiograph has what effect on contrast?

a. it increases it         b.it decreases it

18. Which one of these maneuvers would produce grid cut-off?

a. using the SID within the focal range

b. angling the central ray against the grid lines

c. moving the central ray along the direction of the center line of the grid                          

d. placing the grid so that the center line points toward the x-ray tube

19. The tolerance range of acceptable source-image distances that can be used with a focused   grid is the: 
a. grid focusing distance 
b. focusing point      

c. focal range   

d. focal film distance

20. The name of the man who invented the grid is:

a. Gustave Bucky

b. Hollis Potter

c. Wilhelm Conrad Roentgen

d. Albert Einstein

21. A grid should be used if the Body part measures more than:

a.80 cm                    c.30 cm

b.50 cm                    d.10 cm

22. The use of a grid on a radiograph has what effect on contrast?

a. it increases it

b. it decreases it

23. A grid that has strips that are .120 inch high and interspaces that are .010 inch wide has a.

a.  120:1 grid ratio

b.  12:1 grid ratio

c.  24:1 grid ratio 

d. .120:1 grid ratio

24.A kVp above 90 requires at least a ratio of:

a.5:1                               c.8:1

b.6:1                               d.12:1

25. Which one of these maneuvers would produce grid cut-off?

a. using a SID within the focal range

b. angling the central ray perpendicular to the center line of the grid

c. moving the central ray along the direction of the center line of the grid

d. placing the grid so that the center line points toward the front of the cassette 
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Figure 86. Diagram of similar triangle geometry formed by the x-ray beam. The field size is directly proportional to its distance from the focal spot.
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1. The diameter of the cone at the lower rim is 5 inches and is 15 inches from the focal spot. What is the diameter of the field size at an SID of 36 inches?
2. It is desired to cut an aperture that will limit the x-ray beam to a 10 inch coverage. The SID is 40 inches. The distance form the focal spot to the aperture diaphragm is 4 inches. What is the diameter of the aperture? 
3. A 6-inch cone is used to project a field of 16 inches when using a SID of 40 inches. How far from the focal spot does the cone need to be placed? 
4. What size cone should be used to project a field size of 16 inches when the cone is placed 15 inches form the focal spot and a SID of 60 inches is used? 
5. You are using a 5-inch cone that is 15 inches from the focal spot. How much is the SID to project a filed of 10 inches? 
6. What size field do you get when you are using a 3 inch cone at 40 inch SID and the cone is 4 inches from the focal spot? 
7. What IS the distance from the focal spot you would place a 4 Inch cone at 60 Inches to produce a field of 8 inches? 
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