Introduction to Radiographic Imaging

Introduction to Radiographic Imaging
Key concepts, terminology, and practical considerations for beginners

1. What Is Radiographic Imaging?

A diagnostic technique that uses ionizing radiation (X?rays) to create

Definition . .
images of internal body structures.
_ Visualize bones, lungs, and certain soft?tissue abnormalities quickly and non?
Primary Goal _ _
invasively.
 Plain (2?D) radiography
Common _
. * Fluoroscopy (real?time X?ray)
Modalities

* Computed Tomography (CT) (cross?sectional images)

2. Basic Physics Behind X?Rays

Concept Description

G y Electrons are accelerated from a cathode to an anode in a high?voltage
eneration
tube; when they hit the anode, X?ray photons are produced.

* Bremsstrahlung (continuous spectrum) — dominant, produces most
imaging photons.

Energy Spectrum o . . )
» Characteristic peaks — arise from electron transitions in the anode

material (usually tungsten).

* Photoelectric effect — dominant at low energies; produces high contrast
Interaction with between bone and soft tissue.
Matter » Compton scattering — dominant at higher energies; reduces image
contrast and contributes to patient dose.

Attenuation Determines how much the beam is weakened; depends on photon energy,
Coefficient (?) atomic number (Z), and density of the tissue.

3. Image Formation

1. X?ray beam passes through the patient.
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2. Differential attenuation creates a pattern of intensity variations.
3. Detector (film or digital sensor) records the transmitted intensity.
4. Image reconstruction (digital processing) yields a radiograph.

Key terms:

e Exposure (mAs) — product of tube current (mA) and exposure time (s); controls the number
of photons.

e kVp (kilovoltage peak) — determines photon energy spectrum; higher kVp = higher
penetration, lower contrast.

e Grid — a device placed between patient and detector to absorb scattered radiation,
improving contrast.

4. Equipment Overview

Component Function
Generates X?ray photons; includes cathode, anode, and high?voltage
X?ray Tube
generator.
Collimator Shapes the beam, limits size, reduces scatter, and protects surrounding tissue.
Patient Table / N ) .
Stand Positions the patient accurately relative to the beam.
an

* Film — traditional, requires processing chemicals.
Image Receptor ¢ Digital detectors — flat?panel (amorphous silicon or selenium) or computed
radiography plates; enable immediate image preview and post?processing.
Control

Allows adjustment of kVp, mA, exposure time, and other parameters.
Console

Safety Devices Lead aprons, thyroid shields, warning lights, and interlocks.

5. Standard Radiographic Views

Body _ _ -
Typical Views Clinical Purpose
Part
Chest PA (postero?anterior), lateral, AP (antero Evaluate lungs, heart size, mediastinum,
es

?posterior) bony thorax.
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BodyPart Typical Views Clinical Purpose

Abd AP supine, upright (for free air), lateral = Detect organ enlargement, calcifications,
omen
decubitus free air/fluid.
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