	mA

As mA increases
	Density increases

More photons/ more energy

	TIME

As TIME increases
	Density increases

More photons/more exposure

Sharpness and Detail decrease

More time allows for motion.

	kVp

As kVp increases
	Density increases, 15% rule. A 15% increase in kV= doubling density. (or ½ the mAs to maintain).

Contrast decreases, increase in kVp produces more scatter – more shades of gray

Hand xray (60 kv) versus chest (110 kv)

	FILTRATION

As FILTRATION increases
	Density decreases

Filtration absorbs part of the beam

Contrast decreases

More photons are absorbed before the patient. Lesser energy are absorbed.

	FIELD SIZE

As FIELD SIZE increases
	Density increases

Larger area for more scatter.

Contrast decreases

From more scatter.

	MOTION

As MOTION increases
	Contrast decreases

Blur makes more grays

Sharpness and Detail decreases

Un-sharp edges.

	PATIENT SIZE

As PATIENT SIZE increases
	Density decreases

Less beam gets thru

Contrast decreases

more scatter

Sharpness/Detail decreases

OID increases – makes images fuzzy

Size increases

Because of OID

Shape increases

May cause angles.

	GRID RATIO

As GRID RATIO increases
	Density decreases

Absorbs scatter

Contrast increases

Scatter is removed by the grid.

	SCREEN SPEED

As SCREEN SPEED increases
	Density increases

In small increments (more light bulbs)

Contrast increases

In small increments

Sharpness/Detail decreases

Fast makes low detail – slow screen used for more detail.

 

 

 

	FOCAL SPOT SIZE

As FOCAL SPOT SIZE increases
	Sharpness and Detail decreases

Smaller spots increases resolution

	SID

As SID increases
	Density decreases

Inverse square law

Sharpness/Detail increases

Decreased penumbra (unsharp edges)

Size decreases

Divergence

	OID

As OID increases
	Density decreases

Less scatter to film (acts like a grid)

Contrast increases

Acts like a grid

Sharpness detail decreases

OID increases makes images fuzzy

Distortion Size increases

Divergence

	PROCESSING TIME & TEMP

As PROCESSING TIME & TEMP increase
	Density increases

A change as minor as .5 degrees will cause more increased density.

Contrast ALWAYS decreases

Decreases in time or temp will cause a decrease in contrast.

	MISALIGNED OR MISANGLED BEAM

As MISALIGNED OR MISANGLED BEAM increases
	Shape distortion increases

Foreshortening / elongation


 

 

 

 

 

 

Density, Contrast, Detail and Distortion

DENSITY – MA is the primary controller of density.

As mA increases, density increases, mA controls density.

As TIME increases, density increases due to more photon exposure.

As KVp increases, density increases, density will double for 15% increase in KVp

As Filtration increases, density decreases, filtration will absorb or remove part of the beam.

As Field Size increases, density increases, more scatter with larger area

As Motion increases, density does not change. Motion has no effect on Density.

As Patient Size increases, density decreases, less beam is penetrating due to body absorption.

As Grid Ratio increases, density decreases, grid increase has more grid lines to absorb more scatter.

As Screen Speed increases, density increasesd, more beam, a darker image.( more light)

As Focal Spot Size increases, density remains unchanged. Focal Spot Size has no bearing on Density.

As SID increases, density decreases, inverse square law, more distance less density.

As OID increases, density decreases, less scatter gets to the film (air acts as a filter allowing some beam to escape)

As Misalign or misangled film increases, there is no change to density.

As Processing Time/Temp increase, density increases longer time and hotter temps make blacker film just like with your oven

CONTRAST – KV is the primary controller of contrast.

As MA increases, contrast is unchanged. MA has no effect on contrast.

As Time increases, contrast is unchanged. Time is a part of MAs

As kVp increases, contrast decreases, produces more scatter, more shades of gray.

As Filtration increases, contrast decreases, filtration will absorb lower energy beams photons(high energy is kV)

As Field Size increases, contrast decreases due to more scatter creating more grays.

As Motion increases, contrast decreases motion (blur) turns black and white into grays.

As Patient Size increases, contrast decreases, more scatter from patient. 

As Grid Ratio increases, contrast increases, a grid will remove scatter to create a more black and white image.

As Screen Speed increases, contrast increases, more light, more contrast.

As FSS increases, contrast is unchanged, no effect on contrast

As SID increases, contrast in unchanged, no effect on contrast

As OID increases, contrast increases air acts like a grid, less scatter more black and white. air gap

As Misalign or misangled film increases, contrast in unchanged, no effect on contrast.

As processing time and temp increases, always decreases contrast, in time, results in lower contrast.

SHARPNESS / DETAIL – quality of image sharpness.

As MA increases, detail does not change

As Time increases, detail is decreased, increased time allows for possible movement

As kVp increases, detail does not change.

As Filtration increases, detail does not change

As Field Size increases, detail does not change

As Motion increases, detail decreases due to blur of movement

As Patient Size increases, detail decreases more size, more scatter, fuzzier film. (true more scatter but it doesn’t change detail)

As Grid Ratio increases, detail does not change

As Screen Speed increases, detail decreases, fast is less detail

As FSS increases, detail decreases, the smaller the focal spot size the better the detail (used for bone work)

As SID increases, detail increases, longer the distance, the better the detail. Straighter photons

As OID increases, detail decreases, with more magnification

As Misalign or misangled film increases, detail does not change

As processing time and temp increases, detail does not change.

 

Distortion, includes size and shape

As MA increases, size and shape do not change

As Time increases, size and shape do not change

As kVp increases, size and shape do not change

As Filtration increases, size and shape do not change

As Field Size increases, size and shape do not change

As Motion increases, size and shape do not change

As Patient Size increases, size increase with OID, and Patient shape may cause changes in angles. 

As Grid Ratio increases, size and shape do not change

As Screen Speed increases, size and shape do not change

As FSS increases, size and shape do not change

As SID increases, shape is unchanged. decreases magnification

As OID increases, size is increased by magnification of object to image.

As Misalign or mis-angled film increases, size is unchanged, shape can be increased by divergent rays.

As processing time and temp increases, size and shape do not change 

