Intensifying Screens

Purpose of Intensifying Screens

· Amplify beam to reduce patient dose

· X-rays convert to light

· 99% of image comes from light conversion

· 1% from direct interaction between x-rays and film

· Developed by Edison in 1896

Construction

· Base

· Reflective layer

· Phosphor layer

· Protective coat

Base

· Polyester plastic

· 1 mm thick

· Specifications

· Tough

· Chemically inert

· Flexible

Reflective Layer

· Isotropic emission

· Thin layer of magnesium oxide or titanium dioxide

· Reflects light back to film

· Allows for reduction of patient dose

· Loss of image sharpness

Phosphor Layer

· “Active layer” of intensifying screen

· Contains crystals that absorb x-rays and give off light

Protective Coat

· Applied over phosphor layer

· Limits abrasions and staining from use

· Screens with scratches

· White line artifact

Phosphors

· Atomic number

· Conversion efficiency

· Spectral emission

· Luminescence

· Rare earths

Atomic Number

· High atomic number preferred

· Increases likelihood of x-ray photon absorption

Conversion Efficiency

· Ability of phosphor to emit light in response to x-ray stimulation

· Measurement of screen speed

· Increased conversion efficiency

· Decreased patient dose

Spectral Emission

· Precise wavelength of light emitted by the phosphor

· Must match film’s spectral sensitivity

Luminescence

· Ability of material to emit light in response to stimulation

· Two types

· Fluorescence

· Phosphorescence

· Screen lag

· Screen lifespan

Phosphors

· Zinc sulfide

· Barium lead sulfide

· Calcium tungstate

· Rare earths

· Compounds with

· Gadolinium

· Lanthanum

· Yttrium

Rare Earths

· Modern phosphor material

· Improvement over calcium tungstate

· Absorption ability

· Intensification factors

· Conversion efficiency

Rare Earths

· Increase speed without compromising resolution

· Decreases patient dose

Calcium Tungstate vs. Rare Earths

· Calcium tungstate

· 5% conversion efficiency

· Rare earths

· 15 – 20% conversion efficiency

Characteristics

· Resolution

· Measurement

· Film/Screen contact

· Quantum mottle

· Speed

· K-shell absorption edge

· Contrast and latitude

Resolution

· Ability of an imaging system to accurately image an object

· Inversely related to:

· Phosphor crystal size

· Thickness of  phosphor layer

Resolution

· Directly related to:

· Concentration of crystals

Resolution

Film/Screen Contact

Quantum Mottle

Speed

· Direct relationship

· Phosphor size, layer thickness, and concentration

· kVp

· Temperatures above 100oF will decrease speed

Screen Speed Classifications

· Intensification factor

· Related to the conversion efficiency of the phosphor

· Descriptive rating

· Par speed, high speed etc.

Screen Speed Classifications

· Relative-speed number

· Par speed = 100 RS

· High speed = 200 – 1200 RS

· Fine/detail = 20 – 80 RS

Beam Absorption

· Calcium tungstate

· Absorb 20 – 40% of the beam

· Rare earths

· Absorb 50 – 60% of the beam

Cassettes and Holders

· Portable, light-proof case for film

· Characteristics

· Care

Cassette Characteristics

· Front

· Uniformly radiolucent

· Front and back

· Rigid

· Foam pressure pad on one or both sides

· For mounting intensifying screens

· Ensures good film/screen contact

Cassette Characteristics

· Back

· Lead lined to absorb backscatter

Care

· Loading and storage

· Cleaning

· Artifacts

Loading and Storage

· DO NOT fully open when loading/unloading film

· This will prevent collection of dust and condensation

Loading and Storage

· Store on end

· Like a book

· Store empty

· If storing for a long period of time

Cleaning

· Specially designed electrostatic cleaning solution

· Apply solution to gauze

· Wipe from side to side

· Repeat at 90o to first application

· Follow with dry gauze to absorb excess

· Leave open until thoroughly dry

Artifacts

· Phosphors may be activated by:

· Heat 

· Light

· Radiation

· Blocked light transmission

· White spot on image

· Debris in cassette

