° Course Overview

e 21 Hours Total
e 7 Didactic / 14 Lab

e Board Compliant
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Objectives

e Radiation safety

2. Objectives

e Digital imaging
¢ Radiation safet L

Y e Clinical competency
« Digital imaging

* Clinical competency
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3. Radiation Basics

* lonizing radiation
* X-rays

* Energy transfer

Radiation Basics

® |onizing radiation
e X-rays

e Energy transfer
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Radiation Units

* Gray (Gy)

4. Radiation Units

e Sievert (Sv)
« Gray (Gy)
* Sievert (Sv)
* Rad (Rd)

e Rad (Rd)




Biological Effects

e Cell damage

S. Biological Effects

* Cumulative exposure
S . e Risk factors
* Cumulative exposure

* Risk factors
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ALARA Principle

e Minimize exposure

6. ALARA Principle

Minimv:e expou ALARA

e Time - Distance - Shielding

e Best practices

2% low 2s
resoanably
athovobie

Time « Distance - Shielding

Best practices
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PPE

e |ead apron

e Thyroid collar

* Lead apron e Patient protection
* Thyroid collar

« Patient protection
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Monitoring

e Dosimeters

8. Monitoring

e Exposure tracking
* Dosimeters e Safety logs

* Exposure tracking

+ Safety logs
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X-ray Components

e Tubehead

9. X-ray Components

e Control panel
¢ Tubehead e PID

* Control panel
« PlID
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Beam Alignment

e Positioning devices

10. Beam Alignment

e Accuracy

* Positioning devices . ° Stability
* Accuracy {» e
+ Stability
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Digital Sensors

’ e Sizes
11. Digital Sensors '
- e e Usage

¢ Types

* Usage
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Sensor Handling

e Care

12. Sensor Handling

e Storage

« Care e |nfection control
* Storage

+ Infection contral
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* Contrast

13. Image Quality

* Density
* Sharpness

Image Quality

e Contrast
e Density

e Sharpness
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Exposure Factors

e kVp
e mA

¢ kVp x wo. e Time
* mA :

* Time
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Processing

e Capture
* Capture (G &N e Store

* Enhance

* Store
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Common Errors

e Cone cut

16. Common Errors

e Elongation

o Cone cut roeal = |F e Foreshortening
* Elongation At i 2

* Foreshortening
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Positioning Errors

e Incorrect angle

17. Positioning Errors

e Misplacement

* Incorrect angle fw) \ W : e Retakes
* Misplacement 3 ' & It

¢ Retakes
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Processing Errors

e Artifacts

. 18. Processing Errors

e Noise

« Artifacts 'S G e Distortion
¢ Noise ; b 7 . U

¢ Distortion
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Fogging Causes

e Light exposure
19. Fogging Causes e — e Radiation scatter

* Light exposure . 3 e | e Storage issues

* Radiation scatter

* Storage issues
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Anatomy Intro

e Maxilla
20. Anatomy Intro S * Mandible
* Maxilla ¥ e Structures

* Mandible

* Structures
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Landmarks

e Sinus
21. Landmarks A | e Nasal cavity
* Sinus | i ,y e Bone patterns

+ Nasal cavity

* Bone patterns
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Mounting

e QOrientation

22. Mounting J——

e Labeling

* Orientation ; e Sequence
* Labeling b

+ Sequence
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Interpretation

e Preliminary vs Diagnosis

23. Interpretation il A e Findings

* Preliminary vs Diagnosis 2 ) ' ;f_: e Limitations

* Findings

* Limitations
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Lab Safety

e No live radiation
| 24, Lab Safety | e Manikin only

+ No live radiation ‘ » e Protocols

* Manikin only

+ Protocols
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Equipment Setup

e Calibration

25. Equipment Setup — ° Positioning

* Prep

* Calibration

* Positioning

* Prep
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Sensor Placement

e Correct positioning
26. Sensor Placement e e Stability

e Comfort

+ Correct positioning =

* Stability
* Comfort
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Bitewings

e Horizontal
e Vertical

" . . -' = & 7y : ,. .:: " .
* Horizontal et R R Technique

e Vertical

* Technique
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28. Periapicals

* Anterior
¢ Posterior

* Angles

Periapicals

e Anterior
e Posterior

* Angles

N
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29. Paralleling Technique

* Alignment
* Accuracy

* Consistency

Paralleling
Technique

e Alignment
e Accuracy

e Consistency
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FMS Intro

e Full series
30. FMS Intro e e Seguence

e \Workflow

+ Full series

* Sequence
« Workflow
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* Antenor

* Posterior

* Bitewings

FMS Steps

e Anterior
e Posterior

e Bitewings



Error Correction

e |dentify
e Adjust

* Identify e, T ol ° Retake

* Adjust

* Retake
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QA Standards

e Consistency
33. QA Standards | e Accuracy

* Consistency e Documentation

* Accuracy

+« Documentation
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Digital QA

e Software checks
34, Digital QA o | e Calibration

* Software checks : ; e Updates

¢ Calibration

+ Updates
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Radiation Laws

e SD rules

South Dakota

; e Compliance
Rules and Regulations

e Licensure
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OSHA

e |nfection control
36. OSHA e Safety

e Standards

¢ Infection control

* Safety
* Standards
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Infection Control

e Barriers

e Disinfection

37. Infection Control

« Barriers | e Sterilization
» Disinfection . g

* Sterilization
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Instructor Role

e Guidance

38. Instructor Role

° Evaluation
* Guidance Vi e Compliance

* Evaluation

+ Compliance
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Student Role

e Participation

39. Student Role

e Safety
* Participation - B R o Competency
* Safety B

* Competency
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Lab Practice

e Hands-on

40. Lab Practice

e Repetition

* Hands-on ' R - i = e Skill building
* Repetition ' ' -

* Skill building
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Clinical Workflow

e Prep
41. Clinical Workflow e Expose
* Prep P No— = * Process

* Expose

* Process
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42. Exposure Sequence

* Step-by-step
* Accuracy

* Completion

Exposure Sequence

e Step-by-step
® Accuracy

e Completion



43. Advanced Imaging

¢ CBCT basics

* Digital systems

Advanced Imaging

e CBCT basics

e Digital systems
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44. Sandheld Devices

* Regulations
* Usage

¢ Safety

Handheld Devices

e Regulations
e Usage

e Safety
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Troubleshooting

e |dentify issues

45. Troubleshooting

e Fix errors
¢ |dentify issues

* Fix errors e [mprove

* Improve
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Case Studies

e Real scenarios

46. Case Studies

e Error review
* Real scenarios

* Error raview t e Solutions

* Solutions
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Review Session

e Key concepts
47. Review Session

e Q&A

* Key concepts

. QBA ® Preparation

* Preparation
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48. Exam Prep

* Study tips
* Practice

* Confidence

Exam Prep

e Study tips
e Practice

e Confidence
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Written Exam

49. Written Exam ° 80% pass
T, e w2 s e Safety focus
* B0% pass 1] e W e

* Safety focus e Knowledge

* Knowledge
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Lab Exam

50. Lab Exam A —— e FMS required

* FMS required &)

* G0N paie e Accuracy

¢ Accuracy
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Final Evaluation

51. Final Evaluation — ° Competency

o Safety

* Competency

+ Safety

¢+ Completion

e Completion




Certification

52. Certification e Completion

CERTIFICATE e Documentation

« Completion

* Documentation 3 © Approval
* Approval
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Career Impact

53. Career Impact o | * Expanded duties

e Confidence

* Expanded duties

* Confidence | e Value

* Value

53/54




@ Summary

54, Summary * Safety
T —— e Quality

* Safety |

« Quality | e Compliance

* Compliance
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Midwest Dental Assistant School
Dental Radiology Course — Required & Provided Materials

1. Required Textbooks & Instructional Resources

(Aligned with CODA-style standards and SD)

Dental Radiography: Principles and Techniques (6th or Latest Edition)
Joen lannucci, Laura Jansen Howerton
— Primary textbook covering radiation physics, safety, techniques, and image evaluation
Student Workbook for Dental Radiography
— Reinforces technique accuracy, error correction, and interpretation skills
South Dakota Dental Radiography Guidelines Packet (Instructor-Provided)
Includes:
o Overview of ARSD 44:03 — Radiation Safety requirements.
Overview of ARSD 20:43:07 — Dental Radiography requirements.
ALARA (As Low As Reasonably Achievable) principles.
Radiation safety and quality assurance procedures.
OSHA and CDC infection control guidance applicable to dental radiography.

O O O O

2. Required Clinical & Lab Equipment (Provided by School)

Dental X-Ray Unit (Wall-mounted or portable, state-compliant and inspected)
Digital Sensor System (or PSP plates if applicable)

Lead Aprons with Thyroid Collars (mandatory for all patient exposures)
Exposure Control Panel with preset and manual adjustments

Positioning Devices (XCP holders — anterior, posterior, bitewing)

Phantom Head Manikin for pre-clinical training

Infection Control Barriers (sensor sleeves, plastic wraps)

Sterilization Supplies (autoclave access or approved alternatives)

3. Personal Protective Equipment (PPE)

Disposable Gloves

Masks (Level 1-3)

Protective Eyewear / Face Shields
Clinical Gowns or Jackets



4. Digital & Imaging Software (Provided)

Dental Imaging Software (Dexis, Eaglesoft, Open Dental, or equivalent)
Image Enhancement Tools (contrast, brightness, magnification)

Patient Record Integration System

Radiographic Mounting & Charting Software

5. Required Student Clinical Materials

o Radiography Technique Evaluation Sheets

e Exposure Log Sheets

o Competency Checklists (signed by instructor)
o Patient Consent Forms

o Error Analysis Worksheets

6. Radiation Safety & Compliance Materials

o Radiation Safety Manual including:
o Operator safety protocols
o Patient protection standards
o Emergency procedures
o Exposure minimization techniques
o Dosimetry Badge (if required by clinical site or exposure level)
e Radiation Warning Signage (posted in operatory areas)
o Equipment Inspection & Maintenance Logs

7. Instructional & Skills Training Materials

Step-by-Step Radiographic Technique Guides

Positioning Reference Charts (bitewing, periapical, panoramic when applicable)
Common Errors & Correction Visual Guides

Mounting & Interpretation Templates

Case-Based Radiographic Scenarios

[ ] e e e ®

8. Competency & Evaluation Requirements

(To align with South Dakota expectations for safe practice)



Students must successfully complete:

e Minimum required number of:
o Bitewing radiographs
o Anterior periapicals
o Posterior periapicals
e Clinical Competencies:
o Proper patient positioning
o Correct angulation and exposure settings
o Radiation safety compliance
o Infection control during imaging
o Image evaluation and error correction
¢ Final Radiology Competency Exam:
o  Written (theory + safety)
o Practical (live or simulated exposure)

9. Optional

¢ Panoramic Radiography Exposure Training Module
o CBCT (Cone Beam) Introduction Module

o Al-Assisted Radiographic Interpretation Overview
o OSHA & HIPAA Certification Integration

10. Student Take-Home Materials

Radiology Quick Reference Guide

SD Compliance & Safety Summary Sheet
Technique Checklist Cards (laminated optional)
Career Pathway Guide (RDA, EFDA, Hygiene track)

Compliance Statement

Midwest Dental Assistant School's Dental Radiography Course is designed to meet the
educational requirements of the South Dakota State Board of Dentistry, including ARSD
20:43:07 (Dental Radiography) and applicable ARSD 44:03 (Radiation Safety) regulations. All
radiographic procedures are performed under appropriate supervision using state-compliant
equipment and in accordance with the ALARA (As Low As Reasonably Achievable) principle,
as well as applicable OSHA and CDC infection prevention and radiation safety guidelines, to
ensure the safety of patients, students, and operators.



Slide 1: Midwest Dental Assistant School

Teaching Focus: Explain why 'Midwest Dental Assistant School' matters in safe, high-
quality dental radiography.

* Discuss Dental Radiology Certification Course: define it, explain its clinical importance,
demonstrate proper technique, describe common mistakes, and verify student
understanding with questions.

» Discuss South Dakota Compliant: define it, explain its clinical importance, demonstrate
proper technique, describe common mistakes, and verify student understanding with
questions.

* Reinforce critical thinking, safety, image quality, and clinical application before
advancing,

Slide 2: Course Overview

Teaching Focus: Explain why 'Course Overview' matters in safe, high-quality dental
radiography.

» Discuss 21 Hours Total: define it, explain its clinical importance, demonstrate proper
technique, describe common mistakes, and verify student understanding with questions.

* Discuss 7 Didactic / 14 Lab: define it, explain its clinical importance, demonstrate proper
technique, describe common mistakes, and verify student understanding with questions.

* Discuss Board Compliant: define it, explain its clinical importance, demonstrate proper
technique, describe common mistakes, and verify student understanding with questions.

* Reinforce critical thinking, safety, image quality, and clinical application before
advancing.

Slide 3: Objectives
Teaching Focus: Explain why 'Objectives’ matters in safe, high-quality dental radiography.

* Discuss Radiation safety: define it, explain its clinical importance, demonstrate proper
technique, describe common mistakes, and verify student understanding with questions.
* Discuss Digital imaging: define it, explain its clinical importance, demonstrate proper
technique, describe common mistakes, and verify student understanding with questions.
* Discuss Clinical competency: define it, explain its clinical importance, demonstrate
proper technique, describe common mistakes, and verify student understanding with
questions.

« Reinforce critical thinking, safety, image quality, and clinical application before
advancing.

Slide 4: Radiation Basics



Teaching Focus: Explain why 'Radiation Basics' matters in safe, high-quality dental
radiography.

* Discuss Ionizing radiation: define it, explain its clinical importance, demonstrate proper
technique, describe common mistakes, and verify student understanding with questions.

» Discuss X-rays: define it, explain its clinical importance, demonstrate proper technique,
describe common mistakes, and verify student understanding with questions.

» Discuss Energy transfer: define it, explain its clinical importance, demonstrate proper
technique, describe common mistakes, and verify student understanding with questions.

* Reinforce critical thinking, safety, image quality, and clinical application before
advancing.

Slide 5: Radiation Units

Teaching Focus: Explain why 'Radiation Units' matters in safe, high-quality dental
radiography.

* Discuss Gray: define it, explain its clinical importance, demonstrate proper technique,
describe common mistakes, and verify student understanding with questions.

* Discuss Sievert: define it, explain its clinical importance, demonstrate proper technique,
describe common mistakes, and verify student understanding with questions.

» Discuss Rad: define it, explain its clinical importance, demonstrate proper technique,
describe common mistakes, and verify student understanding with questions.

* Reinforce critical thinking, safety, image quality, and clinical application before
advancing.

Slide 6: Biological Effects

Teaching Focus: Explain why 'Biological Effects' matters in safe, high-quality dental
radiography.

* Discuss Cell damage: define it, explain its clinical importance, demonstrate proper
technique, describe common mistakes, and verify student understanding with questions.
* Discuss Cumulative exposure: define it, explain its clinical importance, demonstrate
proper technique, describe common mistakes, and verify student understanding with
questions.

» Discuss Risk factors: define it, explain its clinical importance, demonstrate proper
technique, describe common mistakes, and verify student understanding with questions.
* Reinforce critical thinking, safety, image quality, and clinical application before
advancing.

Slide 7: ALARA Principle



Teaching Focus: Explain why 'ALARA Principle' matters in safe, high-quality dental
radiography.

* Discuss Minimize exposure: define it, explain its clinical importance, demonstrate proper
technique, describe common mistakes, and verify student understanding with questions.

* Discuss Time Distance Shielding: define it, explain its clinical importance, demonstrate
proper technique, describe common mistakes, and verify student understanding with
questions.

* Discuss Best practices: define it, explain its clinical importance, demonstrate proper
technique, describe common mistakes, and verify student understanding with questions.

* Reinforce critical thinking, safety, image quality, and clinical application before
advancing.

Slide 8: PPE
Teaching Focus: Explain why 'PPE’ matters in safe, high-quality dental radiography.

* Discuss Lead apron: define it, explain its clinical importance, demonstrate proper
technique, describe common mistakes, and verify student understanding with questions.

* Discuss Thyroid collar: define it, explain its clinical importance, demonstrate proper
technique, describe common mistakes, and verify student understanding with questions.

* Discuss Patient protection: define it, explain its clinical importance, demonstrate proper
technique, describe common mistakes, and verify student understanding with questions.

* Reinforce critical thinking, safety, image quality, and clinical application before
advancing.

Slide 9: Monitoring

Teaching Focus: Explain why '"Monitoring' matters in safe, high-quality dental
radiography.

* Discuss Dosimeters: define it, explain its clinical importance, demonstrate proper
technique, describe common mistakes, and verify student understanding with questions.

* Discuss Exposure tracking: define it, explain its clinical importance, demonstrate proper
technique, describe common mistakes, and verify student understanding with questions.

* Discuss Safety logs: define it, explain its clinical importance, demonstrate proper
technique, describe common mistakes, and verify student understanding with questions.

* Reinforce critical thinking, safety, image quality, and clinical application before
advancing.

Slide 10: X-ray Components



Teaching Focus: Explain why 'X-ray Components' matters in safe, high-quality dental
radiography.

* Discuss Tubehead: define it, explain its clinical importance, demonstrate proper
technique, describe common mistakes, and verify student understanding with questions.
* Discuss Control panel: define it, explain its clinical importance, demonstrate proper
technique, describe common mistakes, and verify student understanding with questions.
* Discuss PID: define it, explain its clinical importance, demonstrate proper technique,
describe common mistakes, and verify student understanding with questions.

* Reinforce critical thinking, safety, image quality, and clinical application before
advancing.

Slide 11: Beam Alignment

Teaching Focus: Explain why 'Beam Alignment' matters in safe, high-quality dental
radiography.

* Discuss Positioning devices: define it, explain its clinical importance, demonstrate proper
technique, describe common mistakes, and verify student understanding with questions.

* Discuss Accuracy: define it, explain its clinical importance, demonstrate proper
technique, describe common mistakes, and verify student understanding with questions.

* Discuss Stability: define it, explain its clinical importance, demonstrate proper technique,
describe common mistakes, and verify student understanding with questions.

* Reinforce critical thinking, safety, image quality, and clinical application before
advancing.

Slide 12: Digital Sensors

Teaching Focus: Explain why 'Digital Sensors' matters in safe, high-quality dental
radiography.

* Discuss Sizes: define it, explain its clinical importance, demonstrate proper technique,
describe common mistakes, and verify student understanding with questions.

* Discuss Types: define it, explain its clinical importance, demonstrate proper technique,
describe common mistakes, and verify student understanding with questions.

* Discuss Usage: define it, explain its clinical importance, demonstrate proper technique,
describe common mistakes, and verify student understanding with questions.

* Reinforce critical thinking, safety, image quality, and clinical application before
advancing.

Slide 13: Sensor Handling



Teaching Focus: Explain why 'Sensor Handling' matters in safe, high-quality dental
radiography.

* Discuss Care: define it, explain its clinical importance, demonstrate proper technique,
describe common mistakes, and verify student understanding with questions.

* Discuss Storage: define it, explain its clinical importance, demonstrate proper technique,
describe common mistakes, and verify student understanding with questions.

» Discuss Infection control: define it, explain its clinical importance, demonstrate proper
technique, describe common mistakes, and verify student understanding with questions.

* Reinforce critical thinking, safety, image quality, and clinical application before
advancing.

Slide 14: Image Quality

Teaching Focus: Explain why 'Tmage Quality' matters in safe, high-quality dental
radiography.

* Discuss Contrast: define it, explain its clinical importance, demonstrate proper technique,
describe common mistakes, and verify student understanding with questions.

» Discuss Density: define it, explain its clinical importance, demonstrate proper technique,
describe common mistakes, and verify student understanding with

questions.

* Discuss Sharpness: define it, explain its clinical importance, demonstrate proper
technique, describe common mistakes, and verify student understanding with questions.

» Reinforce critical thinking, safety, image quality, and clinical application before
advancing.

Slide 15: Exposure Factors

Teaching Focus: Explain why 'Exposure Factors' matters in safe, high-quality dental
radiography.

* Discuss Key: define it, explain its clinical importance, demonstrate proper technique,
describe common mistakes, and verify student understanding with questions.

* Discuss Q&A: define it, explain its clinical importance, demonstrate proper technique,
describe common mistakes, and verify student understanding with questions.

» Discuss Time: define it, explain its clinical importance, demonstrate proper technique,
describe common mistakes, and verify student understanding with questions.

* Reinforce critical thinking, safety, image quality, and clinical application before
advancing.

Slide 16: Processing



Teaching Focus: Explain why 'Processing' matters in safe, high-quality dental radiography.

* Discuss Capture: define it, explain its clinical importance, demonstrate proper technique,
describe common mistakes, and verify student understanding with questions.

* Discuss Enhance: define it, explain its clinical importance, demonstrate proper technique,
describe common mistakes, and verify student understanding with questions.

* Discuss Store: define it, explain its clinical importance, demonstrate proper technique,
describe common mistakes, and verify student understanding with questions.

* Reinforce critical thinking, safety, image quality, and clinical application before
advancing.

Slide 17: Common Errors

Teaching Focus: Explain why 'Common Errors' matters in safe, high-quality dental
radiography.

* Discuss Cone cut: define it, explain its clinical importance, demonstrate proper
technique, describe common mistakes, and verify student understanding with questions.
» Discuss Elongation: define it, explain its clinical importance, demonstrate proper
technique, describe common mistakes, and verify student understanding with questions.
* Discuss Foreshortening: define it, explain its clinical importance, demonstrate proper
technique, describe common mistakes, and verify student understanding with questions.
* Reinforce critical thinking, safety, image quality, and clinical application before
advancing.

Slide 18: Positioning Errors

Teaching Focus: Explain why 'Positioning Errors' matters in safe, high-quality dental
radiography.

* Discuss Incorrect angle: define it, explain its clinical importance, demonstrate proper
technique, describe common mistakes, and verify student understanding with questions.

* Discuss Misplacement: define it, explain its clinical importance, demonstrate proper
technique, describe common mistakes, and verify student understanding with questions.

* Discuss Retakes: define it, explain its clinical importance, demonstrate proper technique,
describe common mistakes, and verify student understanding with questions.

* Reinforce critical thinking, safety, image quality, and clinical application before
advancing.

Slide 19: Processing Errors

Teaching Focus: Explain why 'Processing Errors' matters in safe, high-quality dental
radiography.



* Discuss Artifacts: define it, explain its clinical importance, demonstrate proper technique,
describe common mistakes, and verify student understanding with questions.

* Discuss Noise: define it, explain its clinical importance, demonstrate proper technique,
describe common mistakes, and verify student understanding with questions.

» Discuss Distortion: define it, explain its clinical importance, demonstrate proper
technique, describe common mistakes, and verify student understanding with questions.

* Reinforce critical thinking, safety, image quality, and clinical application before
advancing.

Slide 20: Fogging Causes

Teaching Focus: Explain why 'Fogging Causes' matters in safe, high-quality dental
radiography.

* Discuss Light exposure: define it, explain its clinical importance, demonstrate proper
technique, describe common mistakes, and verify student understanding with questions.
* Discuss Radiation scatter: define it, explain its clinical importance, demonstrate proper
technique, describe common mistakes, and verify student understanding with questions.
* Discuss Storage issues: define it, explain its clinical importance, demonstrate proper
technique, describe common mistakes, and verify student understanding with questions.
* Reinforce critical thinking, safety, image quality, and clinical application before
advancing.

Slide 21: Anatomy Intro

Teaching Focus: Explain why 'Anatomy Intro' matters in safe, high-quality dental
radiography.

* Discuss Maxilla: define it, explain its clinical importance, demonstrate proper technique,
describe common mistakes, and verify student understanding with questions.

* Discuss Mandible: define it, explain its clinical importance, demonstrate proper
technique, describe common mistakes, and verify student understanding with questions.

* Discuss Structures: define it, explain its clinical importance, demonstrate proper
technique, describe common mistakes, and verify student understanding with questions.

* Reinforce critical thinking, safety, image quality, and clinical application before
advancing.

Slide 22: Landmarks

Teaching Focus: Explain why 'Landmarks' matters in safe, high-quality dental
radiography.



* Discuss Sinus: define it, explain its clinical importance, demonstrate proper technique,
describe common mistakes, and verify student understanding with questions.

* Discuss Nasal cavity: define it, explain its clinical importance, demonstrate proper
technique, describe common mistakes, and verify student understanding with questions.
* Discuss Bone patterns: define it, explain its clinical importance, demonstrate proper
technique, describe common mistakes, and verify student understanding with questions.
* Reinforce critical thinking, safety, image quality, and clinical application before
advancing.

Slide 23: Mounting
Teaching Focus: Explain why 'Mounting' matters in safe, high-quality dental radiography.

» Discuss Orientation: define it, explain its clinical importance, demonstrate proper
technique, describe common mistakes, and verify student understanding with questions.
* Discuss Labeling: define it, explain its clinical importance, demonstrate proper
technique, describe common mistakes, and verify student understanding with questions.
« Discuss Sequence: define it, explain its clinical importance, demonstrate proper
technique, describe common mistakes, and verify student understanding with questions.
* Reinforce critical thinking, safety, image quality, and clinical application before
advancing.

Slide 24: Interpretation

Teaching Focus: Explain why 'Interpretation' matters in safe, high-quality dental
radiography.

* Discuss Preliminary vs Diagnosis: define it, explain its clinical importance, demonstrate
proper technique, describe common mistakes, and verify student understanding with
questions.

« Discuss Findings: define it, explain its clinical importance, demonstrate proper technique,
describe common mistakes, and verify student understanding with questions.

» Discuss Limitations: define it, explain its clinical importance, demonstrate proper
technique, describe common mistakes, and verify student understanding with questions.

« Reinforce critical thinking, safety, image quality, and clinical application before
advancing.

Slide 25: Lab Safety
Teaching Focus: Explain why 'Lab Safety' matters in safe, high-quality dental radiography.

* Discuss No live radiation: define it, explain its clinical importance, demonstrate proper
technique, describe common mistakes, and verify student understanding with questions.



* Discuss Manikin only: define it, explain its clinical importance, demonstrate proper
technique, describe common mistakes, and verify student understanding with questions.
* Discuss Protocols: define it, explain its clinical importance, demonstrate proper
technique, describe common mistakes, and verify student understanding with questions.
* Reinforce critical thinking, safety, image quality, and clinical application before
advancing.

Slide 26: Equipment Setup

Teaching Focus: Explain why 'Equipment Setup' matters in safe, high-quality dental
radiography.

* Discuss Calibration: define it, explain its clinical importance, demonstrate proper
technique, describe common mistakes, and verify student understanding with questions.
* Discuss Positioning: define it, explain its clinical importance, demonstrate proper
technique, describe common mistakes, and verify student understanding with questions.
* Discuss Prep: define it, explain its clinical importance, demonstrate proper technique,
describe common mistakes, and verify student understanding with questions.

* Reinforce critical thinking, safety, image quality, and clinical application before
advancing.

Slide 27: Sensor Placement

Teaching Focus: Explain why 'Sensor Placement' matters in safe, high-quality dental
radiography.

* Discuss Correct positioning: define it, explain its clinical importance, demonstrate proper
technique, describe common mistakes, and verify student understanding with questions.

* Discuss Stability: define it, explain its clinical importance, demonstrate proper technique,
describe common mistakes, and verify student understanding with questions.

* Discuss Comfort: define it, explain its clinical importance, demonstrate proper technique,
describe common mistakes, and verify student understanding with

questions.

» Reinforce critical thinking, safety, image quality, and clinical application before
advancing.
Slide 28: Bitewings

Teaching Focus: Explain why 'Bitewings' matters in safe, high-quality dental radiography.

» Discuss Horizontal: define it, explain its clinical importance, demonstrate proper
technique, describe common mistakes, and verify student understanding with questions.



* Discuss Vertical: define it, explain its clinical importance, demonstrate proper technique,
describe common mistakes, and verify student understanding with questions.

* Discuss Technique: define it, explain its clinical importance, demonstrate proper
technique, describe common mistakes, and verify student understanding with questions.

* Reinforce critical thinking, safety, image quality, and clinical application before
advancing.

Slide 29: Periapicals
Teaching Focus: Explain why 'Periapicals' matters in safe, high-quality dental radiography.

* Discuss Anterior: define it, explain its clinical importance, demonstrate proper technique,
describe common mistakes, and verify student understanding with questions.

* Discuss Posterior: define it, explain its clinical importance, demonstrate proper
technique, describe common mistakes, and verify student understanding with questions.

* Discuss Angles: define it, explain its clinical importance, demonstrate proper technique,
describe common mistakes, and verify student understanding with questions.

* Reinforce critical thinking, safety, image quality, and clinical application before
advancing.

Slide 30: Paralleling Technique

Teaching Focus: Explain why 'Paralleling Technique' matters in safe, high-quality dental
radiography.

* Discuss Alignment: define it, explain its clinical importance, demonstrate proper
technique, describe common mistakes, and verify student understanding with questions.
* Discuss Accuracy: define it, explain its clinical importance, demonstrate proper
technique, describe common mistakes, and verify student understanding with questions.
* Discuss Consistency: define it, explain its clinical importance, demonstrate proper
technique, describe common mistakes, and verify student understanding with questions.
* Reinforce critical thinking, safety, image quality, and clinical application before
advancing.

Slide 31: FMS Intro

Teaching Focus: Explain why 'FMS Intro' matters in safe, high-quality dental radiography.
* Discuss Full series: define it, explain its clinical importance, demonstrate proper
technique, describe common mistakes, and verify student understanding with questions.

* Discuss Sequence: define it, explain its clinical importance, demonstrate proper
technique, describe common mistakes, and verify student understanding with questions.

* Discuss Workflow: define it, explain its clinical importance, demonstrate proper
technique, describe common mistakes, and verify student understanding with questions.



* Reinforce critical thinking, safety, image quality, and clinical application before
advancing.

Slide 32: FMS Steps
Teaching Focus: Explain why 'FMS Steps' matters in safe, high-quality dental radiography.

* Discuss Anterior: define it, explain its clinical importance, demonstrate proper technique,
describe common mistakes, and verify student understanding with questions.

* Discuss Posterior: define it, explain its clinical importance, demonstrate proper
technique, describe common mistakes, and verify student understanding with questions.

* Discuss Bitewings: define it, explain its clinical importance, demonstrate proper
technique, describe common mistakes, and verify student understanding with questions.

* Reinforce critical thinking, safety, image quality, and clinical application before
advancing.

Slide 33: Error Correction

Teaching Focus: Explain why 'Error Correction' matters in safe, high-quality dental
radiography.

* Discuss Identify: define it, explain its clinical importance, demonstrate proper technique,
describe common mistakes, and verify student understanding with questions.

* Discuss Adjust: define it, explain its clinical importance, demonstrate proper technique,
describe common mistakes, and verify student understanding with questions.

« Discuss Retake: define it, explain its clinical importance, demonstrate proper technique,
describe common mistakes, and verify student understanding with questions.

* Reinforce critical thinking, safety, image quality, and clinical application before

advancing.
Slide 34: QA Standards

Teaching Focus: Explain why 'QA Standards' matters in safe, high-quality dental
radiography.

* Discuss Consistency: define it, explain its clinical importance, demonstrate proper
technique, describe common mistakes, and verify student understanding with questions.
* Discuss Accuracy: define it, explain its clinical importance, demonstrate proper
technique, describe common mistakes, and verify student understanding with questions.
* Discuss Documentation: define it, explain its clinical importance, demonstrate proper
technique, describe common mistakes, and verify student understanding with questions.
* Reinforce critical thinking, safety, image quality, and clinical application before

advancing.



Slide 35: Digital QA

Teaching Focus: Explain why 'Digital QA' matters in safe, high-quality dental
radiography.

* Discuss Software checks: define it, explain its clinical importance, demonstrate proper
technique, describe common mistakes, and verify student understanding with questions.

* Discuss Calibration: define it, explain its clinical importance, demonstrate proper
technique, describe common mistakes, and verify student understanding with questions.

» Discuss Updates: define it, explain its clinical importance, demonstrate proper technique,
describe common mistakes, and verify student understanding with questions.

* Reinforce critical thinking, safety, image quality, and clinical application before
advancing.

Slide 36: Radiation Laws

Teaching Focus: Explain why 'Radiation Laws' matters in safe, high-quality dental
radiography.

* Discuss SD rules: define it, explain its clinical importance, demonstrate proper technique,
describe common mistakes, and verify student understanding with questions.

* Discuss Compliance: define it, explain its clinical importance, demonstrate proper
technique, describe common mistakes, and verify student understanding with questions.

* Discuss Licensure: define it, explain its clinical importance, demonstrate proper
technique, describe common mistakes, and verify student understanding with questions.

* Reinforce critical thinking, safety, image quality, and clinical application before
advancing.

Slide 37: OSHA
Teaching Focus: Explain why 'OSHA' matters in safe, high-quality dental radiography.

* Discuss Infection control: define it, explain its clinical importance, demonstrate proper
technique, describe common mistakes, and verify student understanding with questions.
* Discuss Safety: define it, explain its clinical importance, demonstrate proper technique,
describe common mistakes, and verify student understanding with

questions.

» Discuss Standards: define it, explain its clinical importance, demonstrate proper
technique, describe common mistakes, and verify student understanding with questions.
* Reinforce critical thinking, safety, image quality, and clinical application before
advancing.



Slide 38: Infection Control

Teaching Focus: Explain why 'Infection Control' matters in safe, high-quality dental
radiography.

* Discuss Barriers: define it, explain its clinical importance, demonstrate proper technique,
describe common mistakes, and verify student understanding with questions.

* Discuss Disinfection: define it, explain its clinical importance, demonstrate proper
technique, describe common mistakes, and verify student understanding with questions.

* Discuss Sterilization: define it, explain its clinical importance, demonstrate proper
technique, describe common mistakes, and verify student understanding with questions.

* Reinforce critical thinking, safety, image quality, and clinical application before
advancing.

Slide 39: Instructor Role

Teaching Focus: Explain why 'Instructor Role' matters in safe, high-quality dental
radiography.

* Discuss Guidance: define it, explain its clinical importance, demonstrate proper
technique, describe common mistakes, and verify student understanding with questions.
* Discuss Evaluation: define it, explain its clinical importance, demonstrate proper
technique, describe common mistakes, and verify student understanding with questions.
* Discuss Compliance: define it, explain its clinical importance, demonstrate proper
technique, describe common mistakes, and verify student understanding with questions.
* Reinforce critical thinking, safety, image quality, and clinical application before
advancing.

Slide 40: Student Role

Teaching Focus: Explain why 'Student Role' matters in safe, high-quality dental
radiography.

» Discuss Participation: define it, explain its clinical importance, demonstrate proper
technique, describe common mistakes, and verify student understanding with questions.
* Discuss Safety: define it, explain its clinical importance, demonstrate proper technique,
describe common mistakes, and verify student understanding with questions.

* Discuss Competency: define it, explain its clinical importance, demonstrate proper
technique, describe common mistakes, and verify student understanding with questions.
* Reinforce critical thinking, safety, image quality, and clinical application before
advancing.

Slide 41: Lab Practice



Teaching Focus: Explain why 'Lab Practice' matters in safe, high-quality dental
radiography.

* Discuss Hands-on: define it, explain its clinical importance, demonstrate proper
technique, describe common mistakes, and verify student understanding with questions.
* Discuss Repetition: define it, explain its clinical importance, demonstrate proper
technique, describe common mistakes, and verify student understanding with questions.
* Discuss Skill building: define it, explain its clinical importance, demonstrate proper
technique, describe common mistakes, and verify student understanding with questions.
* Reinforce critical thinking, safety, image quality, and clinical application before
advancing.

Slide 42: Clinical Workflow

Teaching Focus: Explain why 'Clinical Workflow' matters in safe, high-quality dental
radiography.

* Discuss Prep: define it, explain its clinical importance, demonstrate proper technique,
describe common mistakes, and verify student understanding with questions.

» Discuss Expose: define it, explain its clinical importance, demonstrate proper technique,
describe common mistakes, and verify student understanding with questions.

» Discuss Process: define it, explain its clinical importance, demonstrate proper technique,
describe common mistakes, and verify student understanding with questions.

* Reinforce critical thinking, safety, image quality, and clinical application before
advancing.

Slide 43: Exposure Sequence

Teaching Focus: Explain why 'Exposure Sequence' matters in safe, high-quality dental
radiography.

* Discuss Step-by-step: define it, explain its clinical importance, demonstrate proper
technique, describe common mistakes, and verify student understanding with questions.
* Discuss Accuracy: define it, explain its clinical importance, demonstrate proper
technique, describe common mistakes, and verify student understanding with questions.
* Discuss Completion: define it, explain its clinical importance, demonstrate proper
technique, describe common mistakes, and verify student understanding with questions.
* Reinforce critical thinking, safety, image quality, and clinical application before
advancing.

Slide 44: Advanced Imaging



Teaching Focus: Explain why 'Advanced Imaging' matters in safe, high-quality dental
radiography.

* Discuss CBCT basics: define it, explain its clinical importance, demonstrate proper
technique, describe common mistakes, and verify student understanding with questions.
* Discuss Digital systems: define it, explain its clinical importance, demonstrate proper
technique, describe common mistakes, and verify student understanding with questions.
* Reinforce critical thinking, safety, image quality, and clinical application before
advancing, '

Slide 45: Handheld Devices

Teaching Focus: Explain why 'Handheld Devices' matters in safe, high-quality dental
radiography.

* Discuss Regulations: define it, explain its clinical importance, demonstrate proper
technique, describe common mistakes, and verify student understanding with questions.
* Discuss Usage: define it, explain its clinical importance, demonstrate proper technique,
describe common mistakes, and verify student understanding with questions.

* Discuss Safety: define it, explain its clinical importance, demonstrate proper technique,
describe common mistakes, and verify student understanding with questions.

* Reinforce critical thinking, safety, image quality, and clinical application before
advancing.

Slide 46: Troubleshooting

Teaching Focus: Explain why 'Troubleshooting' matters in safe, high-quality dental
radiography.

* Discuss Identify issues: define it, explain its clinical importance, demonstrate proper
technique, describe common mistakes, and verify student understanding with questions.

* Discuss Fix errors: define it, explain its clinical importance, demonstrate proper
technique, describe common mistakes, and verify student understanding with questions.

* Discuss Improve: define it, explain its clinical importance, demonstrate proper technique,
describe common mistakes, and verify student understanding with questions.

* Reinforce critical thinking, safety, image quality, and clinical application before
advancing.

Slide 47: Case Studies

Teaching Focus: Explain why 'Case Studies' matters in safe, high-quality dental
radiography.



* Discuss Real scenarios: define it, explain its clinical importance, demonstrate proper
technique, describe common mistakes, and verify student understanding with questions.
* Discuss Error review: define it, explain its clinical importance, demonstrate proper
technique, describe common mistakes, and verify student understanding with
questions.

* Discuss Solutions: define it, explain its clinical importance, demonstrate proper
technique, describe common mistakes, and verify student understanding with questions.
* Reinforce critical thinking, safety, image quality, and clinical application before
advancing.

Slide 48: Review Session

Teaching Focus: Explain why 'Review Session' matters in safe, high-quality dental
radiography.

* Discuss Key concepts: define it, explain its clinical importance, demonstrate proper
technique, describe common mistakes, and verify student understanding with questions.
* Discuss Q&A;: define it, explain its clinical importance, demonstrate proper technique,
describe common mistakes, and verify student understanding with questions.

* Discuss Preparation: define it, explain its clinical importance, demonstrate proper
technique, describe common mistakes, and verify student understanding with questions.
* Reinforce critical thinking, safety, image quality, and clinical application before
advancing.

Slide 49: Exam Prep
Teaching Focus: Explain why 'Exam Prep' matters in safe, high-quality dental radiography.

* Discuss Study tips: define it, explain its clinical importance, demonstrate proper
technique, describe common mistakes, and verify student understanding with questions.

* Discuss Practice: define it, explain its clinical importance, demonstrate proper technique,
describe common mistakes, and verify student understanding with questions.

* Discuss Confidence: define it, explain its clinical importance, demonstrate proper
technique, describe common mistakes, and verify student understanding with questions.

* Reinforce critical thinking, safety, image quality, and clinical application before
advancing.

Slide 50: Written Exam

Teaching Focus: Explain why '"Written Exam' matters in safe, high-quality dental
radiography.



* Discuss 80% pass: define it, explain its clinical importance, demonstrate proper
technique, describe common mistakes, and verify student understanding with questions.
* Discuss Safety focus: define it, explain its clinical importance, demonstrate proper
technique, describe common mistakes, and verify student understanding with questions.
* Discuss Knowledge: define it, explain its clinical importance, demonstrate proper
technique, describe common mistakes, and verify student understanding with questions.
* Reinforce critical thinking, safety, image quality, and clinical application before
advancing.

Slide 51: Lab Exam
Teaching Focus: Explain why 'Lab Exam' matters in safe, high-quality dental radiography.

* Discuss FMS required: define it, explain its clinical importance, demonstrate proper
technique, describe common mistakes, and verify student understanding with questions.
* Discuss 80% pass: define it, explain its clinical importance, demonstrate proper
technique, describe common mistakes, and verify student understanding with questions.
* Discuss Accuracy: define it, explain its clinical importance, demonstrate proper
technique, describe common mistakes, and verify student understanding with questions.
* Reinforce critical thinking, safety, image quality, and clinical application before
advancing.

Slide 52: Final Evaluation

Teaching Focus: Explain why 'Final Evaluation' matters in safe, high-quality dental
radiography.

* Discuss Competency: define it, explain its clinical importance, demonstrate proper
technique, describe common mistakes, and verify student understanding with questions.
* Discuss Safety: define it, explain its clinical importance, demonstrate proper technique,
describe common mistakes, and verify student understanding with questions.

* Discuss Completion: define it, explain its clinical importance, demonstrate proper
technique, describe common mistakes, and verify student understanding with questions.
* Reinforce critical thinking, safety, image quality, and clinical application before
advancing.

Slide 53: Certification

Teaching Focus: Explain why 'Certification' matters in safe, high-quality dental
radiography.

* Discuss Completion: define it, explain its clinical importance, demonstrate proper
technique, describe common mistakes, and verify student understanding with questions.



* Discuss Documentation: define it, explain its clinical importance, demonstrate proper
technique, describe common mistakes, and verify student understanding with questions.
* Discuss Approval: define it, explain its clinical importance, demonstrate proper
technique, describe common mistakes, and verify student understanding with questions.
* Reinforce critical thinking, safety, image quality, and clinical application before
advancing.

Slide 54: Career Impact

Teaching Focus: Explain why 'Career Impact' matters in safe, high-quality dental
radiography.

* Discuss Expanded duties: define it, explain its clinical importance, demonstrate proper
technique, describe common mistakes, and verify student understanding with questions.
» Discuss Confidence: define it, explain its clinical importance, demonstrate proper
technique, describe common mistakes, and verify student understanding with questions.
« Discuss Value: define it, explain its clinical importance, demonstrate proper technique,
describe common mistakes, and verify student understanding with questions.

* Reinforce critical thinking, safety, image quality, and clinical application before
advancing.

Slide 55: Summary
Teaching Focus: Explain why 'Summary' matters in safe, high-quality dental radiography.

* Discuss Safety: define it, explain its clinical importance, demonstrate proper technique,
describe common mistakes, and verify student understanding with questions.

* Discuss Quality: define it, explain its clinical importance, demonstrate proper technique,
describe common mistakes, and verify student understanding with questions.

* Discuss Compliance: define it, explain its clinical importance, demonstrate proper
technique, describe common mistakes, and verify student understanding with questions.

* Reinforce critical thinking, safety, image quality, and clinical application before
advancing.

Slide 56: Closing

Teaching Focus: Explain why 'Closing' matters in safe, high-quality dental radiography.
* Discuss Questions: define it, explain its clinical importance, demonstrate proper
technique, describe common mistakes, and verify student understanding with questions.

* Discuss Next steps: define it, explain its clinical importance, demonstrate proper
technique, describe common mistakes, and verify student understanding with questions.



* Discuss Success: define it, explain its clinical importance, demonstrate proper technique,
describe common mistakes, and verify student understanding with questions.

* Reinforce critical thinking, safety, image quality, and clinical application before
advancing.



MIDWEST DENTAL ASSISTANT
SCHOOL

Dental Radiology Certification Program (South Dakota
Compliant — Master Expanded Edition)

PROGRAM PHILOSOPHY (NEW
— IMPORTANT ADDITION)

This program is built on a simple but powerful principle:

“Every radiograph must have a purpose, must be taken safely, and must be diagnostically
usable the first time.”

Most training programs fail because they:

« Teach steps without understanding
+ Allow sloppy technique

« Ignore the legal and biological consequences

This program does the opposite. It trains students to think like clinical professionals, not
button-pushers.

A properly trained dental assistant in radiology should:

+ Reduce retakes to near zero
« Protect the patient from unnecessary exposure

* Deliver images that support accurate, profitable treatment planning

That is the standard this program enforces.

MODULE 1: FOUNDATIONS OF
DENTAL RADIOGRAPHY (FURTHER



EXPANDED)

Instructor Deep Teaching Script:

“When a patient sits in a dental chair, what you see with your eyes is only about 50% of the
clinical picture. The other 50% exists beneath the surface—inside enamel, under the gumline,
within bone. Radiographs are what allow us to see that hidden reality.”

Pause and ask:
“If you miss what you can’t see, what happens to the patient?”’

Answer:

* Disease progresses
- Pain develops

- Liability increases

This immediately reframes radiographs from a “task” to a responsibility.

Expanded Clinical Insight:

- Early interproximal decay often shows no visible signs clinically
- Bone loss may not be obvious until it is already advanced

- Periapical infections can exist without symptoms

Radiographs are preventive, not just diagnostic

Expanded Role of Dental Assistant:

The dental assistant is not just “taking X-rays”—they are:

« Supporting diagnosis
« Influencing treatment outcomes

- Protecting the practice legally
If the image is poor:

- The dentist cannot diagnose properly



* Treatment may be delayed or incorrect

« The patient experience suffers

MODULE 2: RADIATION PHYSICS &
BIOLOGY (DEEPER EXPANSION)

Instructor Narrative (Expanded):

“Radiation is invisible. You cannot see it, smell it, or feel it—but it has real biological effects.
That’s what makes it dangerous if misunderstood.”

Advanced Concept Simplified:

When X-rays pass through tissue:

+ Some are absorbed
- Some pass through

« Some scatter

The image is created based on this interaction.

Expanded Biological Risk Explanation:

Radiation can:

« Break DNA strands
» Alter cell reproduction

» Cause mutations over time
Even though dental doses are low, repeated exposure over months and years

matters. This is why:

- Retakes are unacceptable unless absolutely necessary

« Proper technique is a safety requirement—not a preference



Instructor Emphasis Statement:

“Every unnecessary retake is a preventable exposure. Preventable exposure is poor training. Poor
training leads to liability.”

MODULE 3: RADIATION SAFETY
(ULTRA EXPANDED)

Instructor Teaching Script:
“Safety is not something you do sometimes. It is something you do every single time, without

exception, even when you are busy, even when the patient is difficult, even when you are behind
schedule.”

Expanded ALARA Principle:

As Low As Reasonably Achievable means:

« Only take radiographs when necessary
« Use correct exposure settings

- Use proper technique to avoid retakes

Detailed Operator Positioning:

Operator must:

« Stand at least 6 feet away
» Position at 90-135 degrees from beam

* Never stand in line with primary beam

Explain WHY:
Scatter radiation travels in predictable patterns
This positioning minimizes exposure risk



Expanded Safety Scenario:

Scenario:

You are running behind schedule. The first image is slightly off. Do you:
A) Retake immediately
B) Evaluate if it is still diagnostic

Correct mindset:
If diagnostic, DO NOT retake
If not diagnostic, correct the error BEFORE retaking

This builds clinical judgment, not robotic behavior.

MODULE 4: INFECTION CONTROL
(DEEPER CLINICAL EXPANSION)

Instructor Narrative:

“Radiology is one of the highest-risk procedures for cross-contamination because you are
moving between the patient’s mouth and equipment repeatedly.”

Expanded Contamination Points:

« Tube head

» Control panel

- Sensor wire

« Computer mouse

- Keyboard

If not protected:
These become transmission points for bacteria and viruses

Detailed Workflow (Step-by-Step):



Before Patient:

1. Wash hands thoroughly

2. Apply barriers to all contact surfaces
3. Prepare sensor with protective cover

During Procedure:

4. Avoid touching uncovered surfaces
5. Maintain clean-to-dirty workflow

After Procedure:
6. Remove gloves
7. Remove barriers

8. Disinfect all surfaces
9. Wash hands again

Instructor Emphasis:

“If you skip one step, you break the entire chain of infection control.”

MODULE 5: EQUIPMENT & DIGITAL
SYSTEMS (DEEP EXPANSION)

Instructor Narrative:

“Technology does not make you better—understanding how to use it correctly does.”

Expanded Teaching Points:

. Digital sensors are more sensitive — require less radiation
« Improper positioning with digital still results in errors

- Software enhancements cannot fix poor technique



Clinical Insight:

A poorly taken image:

« Cannot be corrected with filters

« Cannot be relied on for diagnosis

Quality must be achieved at the moment of exposure

MODULE 6: PATIENT MANAGEMENT
(HIGHLY EXPANDED)

Instructor Script:

“The best radiology technicians are not just technical—they are excellent communicators.”

Expanded Patient Communication Examples:

Instead of:
“Bite down.”

Say:
“Gently bite down so we can capture a clear image the first time and avoid repeating it.”

Managing Difficult Situations:

Gag Reflex:

- Ask patient to breathe through nose
- Tilt chin slightly downward

- Use distraction techniques
Anxious Patients:

« Explain each step before doing it

» Move slowly and confidently



Children:

« Use simple language

+ Keep instructions short

Instructor Emphasis:
“Good communication reduces movement. Reduced movement reduces retakes. Reduced retakes

improves safety.”

MODULE 7: RADIOGRAPHIC
TECHNIQUES (ULTRA-DETAILED
EXPANSION)

Why Paralleling Technique Matters:

It produces:

« Accurate image geometry
+ Minimal distortion

« Consistent results

Expanded Step-by-Step with Reasoning:

1. Position Patient Upright

o Prevents distortion

o Ensures consistent angulation
2. Align Occlusal Plane

o Creates standardized positioning
3. Insert Sensor Parallel to Tooth

o Prevents elongation/foreshortening
4. Align Beam Perpendicular

o Ensures accurate image reproduction
5. Use Beam Alignment Device

o Eliminates guesswork

o Reduces errors



Expanded Error Correction Logic:

Don’t just memorize errors—understand them:

« If contacts overlap — horizontal angle is wrong
- If image stretched — vertical angle too low

- If image compressed — vertical angle too high
Teach students to diagnose their own mistakes

MODULE 8: IMAGE ANALYSIS (DEEPER
EXPANSION)

Instructor Narrative:

“A radiograph is only valuable if it is diagnostic. Anything less is wasted exposure.”

Expanded Evaluation Framework:
Students must ask:

1. Can I see the entire tooth?

2. Are contacts open?

3. Is density appropriate?
4. Is there distortion?

Advanced Exercise:

Show borderline images and ask:
“Would you retake this? Why or why not?”

This builds clinical decision-making ability

MODULE 9: LEGAL & ETHICAL (MAJOR



EXPANSION)

Instructor Narrative:

“This is where many practices get into trouble—not because of bad intent, but because of poor
documentation or unnecessary exposure.”

Expanded Legal Risks:

- Taking unnecessary X-rays = liability
* Poor documentation = legal weakness

- Failure to follow safety protocols = regulatory violation

Documentation Standard (Detailed):

Every radiograph must include:

- Patient name

* Date

» Type of radiograph
« Supervising dentist

« Clinical purpose

Instructor Emphasis:

“If it’s not documented, it didn’t happen in the eyes of the law.”

CLINICAL COMPETENCY (FURTHER
EXPANDED)

Students are not passed based on attendance—they are passed based on demonstrated ability.

Expanded Competency Expectations:



Students must demonstrate:

» Consistent infection control workflow
* Proper patient communication
« Correct positioning without guidance

» Diagnostic-quality images on first attempt

Instructor Standard:

If the student cannot perform independently—they are not ready for real practice

FINAL EXAM (ENHANCED RIGOR)

Written Exam Expansion:

Questions test:

+ Understanding (not memorization)
- Scenario-based judgment

- Safety decision-making

Practical Exam Expansion:

Student must:

« Set up operatory
» Position patient
» Take radiograph
- Evaluate image

« Explain errors (if present)



Midwest Dental Assistant School Dental
Radiology Certification Manual

A Comprehensive Training Textbook for South Dakota
Dental Assistant Radiography Education

Prepared For:

Midwest Dental Assistant School
Course Length:

21 Clock Hours Minimum

« 7 Hours Didactic

+ 14 Hours Clinical / Practical / Competency-Based Instruction

Recommended Text Support:
Dental Radiography: Principles and Techniques by Joen lannucci and Laura Jansen Howerton,

Elsevier

DEDICATION

This manual is dedicated to the students, instructors, dentists, and clinical teams who understand
that excellence in radiology is not about pushing a button. It is about protecting the patient,
supporting accurate diagnosis, reducing risk, improving care, and producing images that
contribute to better health outcomes. Every correctly taken radiograph reflects discipline,
knowledge, preparation, and professionalism.

PREFACE

Dental radiography is one of the most important diagnostic tools in modern dentistry. A well
taken radiograph helps reveal disease that cannot be seen with the naked eye, supports diagnosis,
guides treatment planning, documents conditions, and protects both the patient and the dental
practice. A poorly taken radiograph, however, can do the opposite. It can hide disease, increase
radiation exposure through retakes, delay treatment, weaken legal documentation, and reduce
confidence in the clinical team.

For that reason, radiology training should never be treated like a minor technical exercise. It
should be treated like a core clinical discipline.



This manual was developed to provide a deeper, stronger, and more defensible radiology
curriculum for Midwest Dental Assistant School. It is designed to go beyond quick summaries
and surface-level instruction. It explains not only what to do, but also why it matters, how to
do it correctly, and what can happen if it is done poorly. That depth is intentional. Good
training requires explanation, repetition, and application.

This book is written for dental assistant students, but it is also structured so that instructors can
use it as a teaching guide. Throughout the manual, attention is given to patient communication,
radiation biology, image quality, error prevention, infection control, legal documentation, and the
day-to-day habits that separate an average assistant from a highly competent one.

Students who study this manual carefully and practice the principles inside it will be positioned
to produce safer, clearer, and more diagnostic radiographs. Instructors who teach from it will
have a stronger framework for developing consistent, clinically useful performance in the
operatory and laboratory setting.
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CHAPTER 1: INTRODUCTION TO THE
PROGRAM

Purpose of the Program

The purpose of this dental radiology certification program is to prepare the student to expose
radiographs safely, accurately, professionally, and in a manner consistent with sound dental
assisting practice and South Dakota training expectations. This program is not built to create
button-pushers. It is built to create clinically aware assistants who understand that every
radiograph has a purpose, every exposure carries responsibility, and every image must contribute
value to diagnosis and patient care.

Students entering this course must understand something important from the beginning: dental
radiography is both a technical skill and a professional duty. It is technical because it requires
knowledge of equipment, angulation, positioning, exposure settings, and image evaluation. It is
professional because the student is responsible for reducing unnecessary exposure, protecting
patient safety, following supervision requirements, maintaining infection control, and
contributing to the legal accuracy of the patient record.

A common mistake in weak training programs is that radiology is taught as if it were only
mechanical. Students are told where to place the sensor, where to point the tubehead, and when
to step away. While those things matter, that approach is incomplete. A stronger student must
also understand why those steps matter. A stronger student must understand the clinical reason
for the image, the biological reason for minimizing retakes, the legal reason for accurate
documentation, and the ethical reason for exposing only what is needed.

That is the purpose of this manual. It exists to train students at a deeper level.

What Students Will Learn

By the end of this course, students are expected to understand the foundations of dental
radiography in a complete and applied way. They will learn the science of how X-rays are
produced, the biological effects of ionizing radiation, and the principles of radiation protection.
They will learn how to set up the operatory, manage the patient, place sensors correctly, align the
beam precisely, expose radiographs safely, evaluate image quality, identify errors, and correct
mistakes.

Students will also learn how radiographs support diagnosis in restorative dentistry, hygiene,
periodontal evaluation, endodontics, oral surgery, and general examination. They will learn how
radiographs are documented, stored, and reviewed as part of the legal patient record. They will
be expected to perform procedures not only with technical accuracy, but also with infection
control awareness, patient professionalism, and instructor-verifiable competency.

The goal is not memorization alone. The goal is competence.



How This Manual Should Be Used

This manual should be read slowly and studied with attention to detail. Students should not rush
through it as if it were a collection of isolated facts. Each chapter builds on the previous one, and
radiology only becomes easy when the student understands how all of the pieces fit together.

Instructors should use the text as a foundation for classroom lecture, visual demonstration, lab
practice, guided correction, questioning, and practical evaluation. Students should review each
chapter before class, annotate key concepts, ask questions during instruction, and revisit sections
after skills practice. The strongest learning happens when theory and hands-on repetition support
each other.

This manual should also be used as a reference after certification. Many students forget that the
best manuals are not only for passing a course. They are for returning to when questions arise in
real practice. A strong assistant should continue reviewing topics such as image errors, patient
positioning, shielding, documentation, and sensor placement even after course completion.

CHAPTER 2: THE ROLE OF DENTAL
RADIOGRAPHY IN MODERN

DENTISTRY
Why Radiography Matters

Dental radiography is indispensable because many oral conditions cannot be seen during a visual
examination alone. Teeth have surfaces that are hidden by contact points, root anatomy that
extends below the gumline, and surrounding bone structures that are impossible to assess fully
without imaging. A dentist may see only part of the clinical picture with direct vision.
Radiographs reveal the rest.

Radiographs help identify interproximal decay, recurrent decay beneath restorations, periapical
pathology, bone loss, impacted teeth, root fractures, retained roots, calculus deposits,
developmental abnormalities, and a wide variety of other conditions. They support diagnosis,
guide treatment plans, establish baselines, document change over time, and provide evidence for
clinical decision-making.

A student should understand that radiographs are not taken “just because the office always does
them.” Radiographs are taken because they provide diagnostic information that can affect the
patient’s treatment, comfort, cost, and long-term oral health. When taken correctly, they improve
care. When taken poorly, they can hide disease and create risk.

Radiographs as a Diagnostic Extension of the Clinical Exam

A dentist’s eyes and instruments are essential, but they are not enough by themselves. Clinical



examination shows visible structure. Radiographs show hidden structure. Together, they create a
more complete diagnostic picture.

For example, a tooth may appear normal on visual inspection, yet a bitewing radiograph may
reveal interproximal decay that has already penetrated the enamel. A patient may report no pain,
yet a periapical radiograph may show a radiolucency at the apex that suggests chronic infection.
The gingiva may look relatively healthy, yet a full series or vertical bitewing may reveal bone
loss that changes the periodontal diagnosis.

This is why students must stop thinking of radiographs as routine images and start thinking of
them as evidence. Each image answers a diagnostic question. Is there decay? Is there infection?
Is the bone stable? Is the restoration adequate? Is the tooth impacted? Is there a change from the
last visit? Good radiographs help answer those questions accurately.

Radiographs and Treatment Planning

Treatment planning depends on information. If the information is incomplete, the treatment plan
may also be incomplete. Radiographs influence whether the patient is diagnosed for a filling,
crown, root canal, extraction, periodontal therapy, or referral. They also influence whether no
treatment is needed at all.

This means the assistant has real clinical impact. Although the assistant does not diagnose, the
assistant affects the quality of the information on which the diagnosis is made. A poorly exposed

image can obscure contact areas, cut off the apices, distort bone levels, or hide relevant anatomy.
That can delay treatment, require retakes, or reduce the reliability of the chart record.

A well-trained assistant contributes to a better treatment plan by producing images that are sharp,
complete, correctly angled, properly exposed, and diagnostically acceptable.

CHAPTER 3: LEGAL AND
REGULATORY FRAMEWORK IN
SOUTH DAKOTA

Why Legal Awareness Matters

Dental assistants sometimes make the mistake of believing that as long as the dentist is present,
everything is automatically legal. That is not a safe assumption. Dental radiography involves
regulated duties, training expectations, supervision rules, and safety protocols that must be
understood and followed.



In South Dakota, the assistant must operate within the boundaries established by the applicable
dental regulatory framework. The student should understand that formal training matters,
supervision matters, documentation matters, and safe performance matters. A certificate should
represent actual competency, not attendance alone.

A course like this must therefore train students not only to perform radiography, but also to
understand the seriousness of performing it under a regulated professional environment.

Direct Supervision and Clinical Accountability

Radiographic exposure is not an independent act for the dental assistant. It is performed under
the authority and supervision of the licensed dentist within the dental setting. The student must
understand that this means there is accountability both for the assistant and for the supervising
provider.

Direct supervision is important because the dentist is responsible for diagnosis, treatment
planning, and the clinical necessity of the image. The assistant is responsible for carrying out the
exposure safely and correctly after instruction or authorization within the workflow of care. That
division of responsibility must be respected at all times.

Students must never assume that convenience overrides supervision. They must never perform
radiographic acts casually or outside of appropriate oversight. Compliance is part of
professionalism.

Radiographs as Part of the Legal Record

Every radiograph becomes part of the patient chart. This means that it can later be reviewed for
quality, necessity, chronology, and consistency with the treatment rendered. It may be looked at
by dentists, specialists, insurance reviewers, auditors, attorneys, or regulatory bodies depending
on the circumstances.

A radiograph that is unlabeled, undocumented, poor quality, unnecessary, or inconsistent with
the rest of the record can create legal exposure. A radiograph that is clear, properly stored,
properly timed, clinically justified, and consistent with chart notes strengthens the integrity of the

record.

Students need to grasp this early: when you expose a radiograph, you are not only making an
image. You are helping create legal evidence.

CHAPTER 4: PROFESSIONAL



EXPECTATIONS OF THE
DENTAL RADIOGRAPHY
STUDENT

Professionalism Begins Before the Exposure

Professional performance in radiology does not begin when the machine is activated. It begins
earlier, with preparation, attitude, attention, and consistency. A strong radiography student enters
the operatory ready, organized, calm, and focused.

This means reviewing the needed images before beginning, preparing barriers, confirming the
patient identity, understanding the purpose of the radiographs, and checking that all needed
supplies are ready. Disorganization leads to hesitation, contamination, mistakes, and avoidable

retakes.

Students must adopt a disciplined standard. Radiology should never feel rushed, careless, or
improvised.

The Student’s Responsibilities

The dental radiography student is responsible for many things at once. The student is responsible
for preparing the room in a clean and safe manner, for following the correct order of steps, for
communicating clearly with the patient, for using shielding appropriately, for positioning sensors
accurately, for aligning the beam correctly, and for stepping away safely before the exposure.

After the image is exposed, the student is responsible for evaluating whether it is acceptable,
identifying errors if present, and discussing corrections with the instructor. The student is also
responsible for maintaining composure if the first image is not ideal. Panic leads to repeated
mistakes. Calm correction leads to growth.

Professional responsibility also includes humility. Students must be willing to accept feedback
and refine technique repeatedly until consistency is achieved.

The Standard of Excellence

The standard of excellence in dental radiography is not perfection without practice. It is
disciplined repetition that leads to reliable quality. A strong student consistently aims for first
time diagnostic images, low retake rates, clear patient communication, safe operator habits, and
honest evaluation of image quality.



Students should not be satisfied with “good enough” if the image is weak, distorted, incomplete,
or avoidably overlapped. At the same time, students must learn sound judgment. Not every
image needs to be retaken. If an image is diagnostic and supports the clinical purpose,
unnecessary retakes should be avoided in keeping with safety principles.

Excellence in radiography is therefore a balance of precision and judgment. The student must
learn both.

CHAPTER 5: RADIATION PHYSICS
— THE SCIENCE BEHIND X-RAYS

What X-Rays Are

X-rays are a form of electromagnetic radiation. They carry energy in wave-like form and have
the ability to penetrate matter. Unlike visible light, which cannot pass through dense tissues such
as bone, X-rays can travel through body structures to differing degrees depending on density and
composition.

That is why they are useful in dentistry. Structures that absorb more X-rays appear lighter or
radiopaque on the final image. Structures that allow more X-rays to pass through appear darker
or radiolucent. This contrast creates the image that the dentist interprets.

Students do not need to become physicists, but they must understand enough physics to know
why images look the way they do and why technique errors affect them.

How X-Rays Are Produced

Inside the X-ray tubehead, electrons are generated at the cathode and rapidly accelerated toward
the anode. When these high-speed electrons strike the tungsten target at the anode, their sudden
deceleration produces X-ray photons. Most of the energy produced in this process becomes heat,
while only a small portion becomes usable X-rays.

This matters because the equipment is not magical. It is a machine operating on physical
principles. Exposure settings influence how much energy is produced, how penetrating the beam
becomes, and what the final image will look like. If students understand that the machine is
producing ionizing radiation through a controlled energy event, they are more likely to respect it
and operate it carefully.

A student who understands production also understands why settings should never be changed
casually and why equipment maintenance matters.



Why Physics Matters in Daily Clinical Work

Physics matters because image quality and radiation dose are both influenced by technical
factors. If exposure time is too high, the image may be too dark and unnecessary radiation may
be delivered. If exposure is too low, the image may be too light and may require retaking. If
angulation is wrong, anatomy may be distorted. If the beam is not centered, the image may be cut

off.

In other words, the science behind the machine affects every single radiograph. Students who
understand this are less likely to guess. They become more intentional. They stop thinking in
terms of luck and start thinking in terms of cause and effect.

That shift is one of the major goals of a strong radiography course.

CHAPTER 6: RADIATION BIOLOGY
— HOW RADIATION AFFECTS
LIVING TISSUE

Ionizing Radiation and the Human Body

Dental X-rays are a form of ionizing radiation. Ionizing radiation has enough energy to remove
electrons from atoms, creating ions. This interaction can affect biological tissues at the cellular

level.

When radiation passes through tissues, it may interact with water molecules and cellular
structures. These interactions can create chemical changes, free radicals, and damage to
important molecules, including DNA. In many cases, the body repairs this damage successfully.
In some cases, however, the repair may be incomplete or inaccurate.

Students must understand that although dental radiography involves relatively low doses
compared to other medical imaging, the principle of caution still applies. Low dose does not
mean no responsibility.

Why Cumulative Exposure Matters
Radiation risk is often discussed in terms of cumulative exposure. This means that the total
amount of radiation received over time matters. One well-taken dental image is low in dose. But

repeated unnecessary exposures over months, years, or a career can increase risk.

This is especially important for operators. A single mistake may seem small, but a bad habit



repeated daily becomes significant. Standing too close, failing to step away, retaking images
carelessly, or using poor technique can contribute to avoidable occupational exposure over time.

For patients, cumulative exposure matters too. That is why radiographs should be justified,
limited to what is needed, and performed correctly the first time whenever possible.

Biological Responsibility in Practice

The point of learning radiation biology is not to scare students. It is to make them careful and
competent. Students should leave this chapter with a mature understanding: dental radiography is
safe when performed properly, but proper performance is what makes it safe.

That means correct shielding, correct positioning, correct exposure settings, correct image
selection, correct operator distance, correct use of holders, and careful judgment regarding
retakes. Safety is not one action. It is a system of actions performed consistently.

Students who understand biology tend to take that system more seriously.

CHAPTER 7: RADIATION SAFETY AND
THE ALARA PRINCIPLE

What ALARA Means

ALARA stands for As Low As Reasonably Achievable. It is one of the central safety principles
in dental radiography. The meaning is simple, but the application is serious: radiation exposure
should always be kept as low as reasonably possible while still obtaining a diagnostic image.
Students should understand that ALARA does not mean producing poor images in the name of
low exposure. It means selecting the correct image, using proper technique, minimizing retakes,
and avoiding unnecessary exposures. It is a principle of smart reduction, not careless reduction.

In practical terms, ALARA applies before, during, and after every exposure.

ALARA Before the Exposure

Before an exposure is taken, ALARA begins with decision-making. Is the image needed? Is the
image type appropriate? Is the patient prepared? Is the holder assembled correctly? Is the sensor
positioned as accurately as possible? Are shielding devices in place? Is the operator ready to step

away?



If these questions are handled carefully before the exposure, the chances of getting a good image
increase significantly. Good preparation is radiation protection.

Too many poor operators think safety begins at the moment they leave the room or press the
button. In reality, safety begins in preparation.

ALARA During and After the Exposure

During the exposure, ALARA means maintaining proper operator distance and position,
ensuring the patient remains still, and preventing procedural shortcuts that could cause errors.
After the exposure, ALARA means evaluating the image honestly. If it is diagnostic, it should
not be retaken just to chase cosmetic perfection. If it is non-diagnostic, the error should be
identified and corrected before a retake is attempted.

That last part matters. A careless retake is not ALARA. A corrected retake, justified by
diagnostic need, is more consistent with ALARA. Students must learn that safety includes
judgment.

Three Core Radiation Protection Concepts

Time

Reducing exposure time reduces radiation dose. Every setting should be chosen carefully to
avoid overexposure and underexposure. Retakes caused by poor settings increase total time of
exposure across the visit and reduce efficiency. Students must learn that correct exposure settings
are part of safety, not just image appearance.

Distance

Distance protects the operator because radiation intensity decreases rapidly as distance increases.
Standing at least six feet away and at the proper angle helps minimize scatter exposure. The
student should practice this so often that it becomes automatic.

Shielding

Shielding protects sensitive tissues such as the thyroid and other areas of the body. Lead aprons
and thyroid collars should be used correctly and consistently according to the protocols of the
training environment and the supervising provider. Students must never treat shielding as
optional or as a minor extra step.



CHAPTER 8: DENTAL RADIOGRAPHIC
EQUIPMENT AND EXPOSURE

CONTROLS

Knowing the Equipment Builds Confidence

Students often perform poorly in radiology because they do not feel comfortable with the
machine, the holder, the sensor, the software, or the sequence of setup. Hesitation creates
mistakes. Familiarity reduces mistakes.

The student must therefore learn the parts of the radiographic system, how each part functions,
and how the parts work together to produce a diagnostic image. Confidence with the equipment
is not arrogance. It is preparation.

A calm, prepared assistant can focus on the patient and the image instead of fumbling with tools.

Main Components of the X-Ray Unit

The dental X-ray unit generally includes the control panel, the extension arm, the tubehead, and
the position-indicating device. Each of these components has a function in image production and
positioning.

The control panel allows the operator to select exposure factors or settings. The extension arm
allows the operator to move the tubehead into place. The tubehead houses the X-ray tube and
other internal components needed for X-ray generation. The position-indicating device helps
direct the beam toward the area of interest.

Students should learn not only the names of these parts but also how to move, position, and use
them without creating contamination or wasting time.

Exposure Factors and Their Importance

Exposure factors influence how the image appears and how much radiation is delivered. Students
should understand the role of factors such as exposure time and the equipment’s programmed
settings. Although many modern systems simplify the process through presets, presets do not
eliminate responsibility.

Students must understand that different patients may require different settings. A child and an
adult should not always be treated identically. Bone density, anatomy, and sensor type can affect



the result. The student should never blindly trust a preset without confirming that it makes sense
in the clinical situation.

A strong assistant understands the difference between using a system and relying on it carelessly.

CHAPTER 9: INFECTION CONTROL IN
THE RADIOLOGY AREA

Why Radiology Is a High-Risk Cross-Contamination Zone

The radiology area is one of the easiest places in dentistry for contamination to spread because
the operator repeatedly moves between the patient’s mouth, equipment surfaces, and digital
systems. Without disciplined technique, microorganisms can transfer quickly.

The sensor or film packet enters the mouth. Gloves become contaminated. Then the operator
may touch the tubehead, control panel, chair, keyboard, mouse, or countertop. If barriers and
disinfection are not handled correctly, these items become contamination sources for the next

patient or staff member.

This is why infection control in radiology must be systematic, not casual.

Barrier Protection

Barrier protection is used to cover surfaces that are likely to be touched during the procedure and
that are difficult to disinfect between steps. These may include the tubehead, control panel,
exposure switch area, sensor cord, chair controls, and related surfaces.

Students must learn that barriers are not decorations. They are control points in the infection
prevention system. Applying them correctly before the patient enters saves time and reduces
errors later. Removing them correctly after treatment is just as important. Incorrect removal can
spread contamination instead of containing it.

The strongest students develop a “clean-to-dirty” workflow mindset. They think ahead about
what they will touch and how they will avoid cross-contamination before they begin.

Hand Hygiene and Glove Discipline

Hand hygiene is one of the most powerful infection control measures in healthcare. Even when
gloves are worn, hands must be cleaned before gloving and after glove removal. Gloves are not a



substitute for hand hygiene.

Students often make the mistake of thinking that because gloves are on, everything touched is
safe. That is false. Gloves become contaminated quickly. If contaminated gloves touch clean
surfaces, those surfaces become contaminated too.

This is why students must learn glove discipline. They must know when to touch the patient,

when to touch the equipment, when to remove barriers, when to change gloves, and when to
perform hand hygiene. Infection control is not just about soap or sanitizer. It is about sequencing.

CHAPTER 10: PATIENT
COMMUNICATION AND
PATIENT MANAGEMENT

Why Communication Affects Image Quality

A surprising number of radiographic errors are not caused by the machine or the operator’s hand
skills alone. They are caused by poor communication. If the patient does not understand what to
do, discomfort increases, movement increases, anxiety increases, and image quality decreases.
A calm, informed patient is more likely to cooperate. A cooperative patient is more likely to stay
still. A still patient is more likely to produce a clear image on the first attempt. That means
communication is directly connected to radiation safety.

Students must therefore treat communication as a clinical skill, not small talk.

How to Give Clear Instructions

Instructions should be short, calm, respectful, and timed correctly. The operator should explain
what will happen before placing the sensor. The patient should know whether pressure is
expected, where to bite, when to stay still, and how long the image will take.

Students should avoid vague commands such as “hold still” without context. Better
communication would be: “You’ll feel the sensor rest beside the tooth. Bite gently and hold very

still for just a moment so we can capture the image clearly the first time.”

That kind of language reduces uncertainty, improves cooperation, and often decreases retakes.



Managing Common Patient Challenges

Some patients gag easily. Some are anxious. Some have limited opening. Some are children.
Some have disabilities or pain. The radiography student must not respond to these challenges
with frustration. The correct response is adaptation.

For a gagging patient, calm pacing, nasal breathing cues, and confident sensor placement may
help. For an anxious patient, explanation and reassurance may improve compliance. For a
pediatric patient, short and simple language works best. For a patient in pain, gentleness and
thoughtful positioning matter more than speed.

Radiology is not only about equipment. It is about people.

CHAPTER 11: INTRAORAL
RADIOGRAPHY — PRINCIPLES AND

POSITIONING

The Importance of Standardized Positioning

Intraoral radiography requires the sensor to be placed inside the mouth while the beam is
directed from outside the mouth. This means that even small mistakes in positioning can produce
distortion, overlap, cutoffs, or blurred images.

Students must therefore learn consistent principles. The sensor should be positioned correctly
relative to the tooth. The beam should be directed correctly relative to the sensor. The patient’s
head should be positioned consistently. The holder should be used as designed. The operator
should evaluate alignment visually before exposure.

The more standardized the process becomes, the more reliable the images become.

The Purpose of Beam Alignment Devices

Beam alignment devices are essential because they reduce guesswork. They help align the
position-indicating device with the sensor and improve the chances that the beam will strike the

correct area at the correct angle.

Students should not view holders and alignment rings as inconvenient accessories. They are tools
for consistency, safety, and image quality. A student who tries to “eyeball it” without proper
support often creates preventable errors such as cone cuts and overlapping contacts.



Strong radiography habits depend on the disciplined use of these devices.

Why Positioning Errors Matter

A positioning error is not just a cosmetic flaw. It has consequences. If a contact is overlapped,
decay may be hidden. If an apex is cut off, infection may be missed. If the image is elongated or
foreshortened, anatomy may be misrepresented. If the image is blurred, the radiograph may be
unusable altogether.

This is why technique must be respected. Students should see every positioning step as clinically
meaningful.

CHAPTER 12: BITEWING

RADIOGRAPHY (EXPANDED)
Purpose of Bitewing Images (FULL EXPANSION)

Bitewing radiographs are one of the most frequently used and clinically valuable imaging
techniques in dentistry. They are designed to capture the crowns of both the maxillary (upper)
and mandibular (lower) posterior teeth on a single image, with a focus on the interproximal
contact areas and the crestal bone levels.

These images are essential for:

+ Detecting interproximal caries that are not visible clinically

» Evaluating the height and condition of alveolar bone

» Monitoring changes over time during recall visits

- Assessing the fit of restorations and detecting recurrent decay
Because bitewings are used so routinely, students often underestimate their importance. This is a
critical mistake. Bitewing radiographs provide a significant portion of the diagnostic information

used in everyday dentistry.

A poorly taken bitewing can result in:

» Missed decay

» Misinterpretation of bone levels



« Incomplete clinical assessment

» Need for retakes and increased radiation exposure

For this reason, bitewing technique must be treated with the same level of precision and attention
as more complex radiographic procedures.

Ideal Bitewing Image Criteria (EXPANDED)

A high-quality bitewing radiograph must meet the following criteria:

» Interproximal contacts are open and clearly visible
o Overlapping contacts indicate incorrect horizontal angulation
o Open contacts allow detection of early decay
« The crowns of both upper and lower teeth are fully visible
o The occlusal surfaces must be included
o The image must not be cut off at the top or bottom
« The crestal bone is visible and clearly defined
o This is critical for evaluating periodontal health
o Bone levels should not appear distorted
« The image is free of cone cuts
o Entire area of interest must be exposed
« The image is sharp and free of motion blur
o Patient stability is essential

Each of these criteria must be evaluated immediately after exposure. If any are not met, the
student must determine whether a retake is necessary and, more importantly, why the error
occurred.

Step-by-Step Bitewing Technique (HIGHLY EXPANDED)

1. Prepare the Operatory
o Ensure all barriers are in place
o Confirm equipment is functioning
o Select appropriate sensor and holder
2. Position the Patient
o Seat patient upright
o Adjust head so occlusal plane is parallel to floor
o Ensure midsagittal plane is perpendicular



3. Place the Sensor

o Insert sensor horizontally

o Position in center of arch

o Ensure it captures both upper and lower teeth
4. Instruct the Patient

o “Gently bite down and hold still”

o Confirm patient is comfortable
5. Align the Beam

o Use alignment ring

o Direct beam through ring

o Adjust horizontal angulation to open contacts
6. Final Check

o Confirm alignment

o Confirm patient stillness

o Confirm operator position
7. Expose the Image

o Step back

o Activate exposure

Common Bitewing Errors (EXPANDED WITH CLINICAL
LOGIC)

Overlapping Contacts

« Cause: Incorrect horizontal angulation
- Effect: Decay may be hidden

- Correction: Adjust beam direction

Cone Cut

« Cause: Beam not centered on sensor
- Effect: Missing image area

« Correction: Realign beam with ring

Image Too Light or Dark

« Cause: Incorrect exposure settings



« Effect: Reduced diagnostic quality
« Correction: Adjust settings appropriately

Motion Blur

« Cause: Patient movement
- Effect: Non-diagnostic image

» Correction: Improve patient instruction

CHAPTER 13: PERIAPICAL
RADIOGRAPHY — PRINCIPLES,
EXECUTION, AND PRECISION

Purpose of Periapical Radiographs (FULL

EXPANSION) Periapical radiographs are designed to capture the entire tooth

structure, including:

+ Crown
* Root
+ Apex

+ Surrounding bone

These images are critical for diagnosing conditions that cannot be seen clinically or on bitewing
radiographs.

Periapicals are used to identify:
« Periapical infections and abscesses

« Root fractures

« Endodontic conditions



* Bone pathology

« Tooth development and eruption patterns

Unlike bitewings, which focus primarily on crowns and contacts, periapicals provide a complete
anatomical view of the tooth and its supporting structures.

Why Periapicals Require Higher Precision
Periapical radiography is more technique-sensitive than bitewing radiography because:

» The entire root must be captured
+ Angulation must be exact
» Sensor placement is deeper and less comfortable for the patient

+ Anatomical variations make positioning more difficult
Small errors in technique can result in:

- Missing the apex
» Distorted root length
« Non-diagnostic images

This makes periapical radiography a critical skill that must be practiced repeatedly and
performed with discipline.

The Paralleling Technique (GOLD STANDARD — FULL
EXPANSION)

The paralleling technique is the preferred method for periapical radiography because it produces
the most accurate and least distorted images.

Core Principle

The sensor is placed parallel to the long axis of the tooth, and the X-ray beam is directed
perpendicular to both the sensor and the tooth.



Why This Matters

* Maintains true tooth length
* Minimizes distortion
* Produces consistent, repeatable images

» Reduces need for retakes

Step-by-Step Paralleling Technique (ULTRA-DETAILED)

Step 1: Patient Positioning

- Seat patient upright
+ Adjust head so occlusal plane is parallel to floor

* Ensure midsagittal plane is straight

Why this matters:
Incorrect head positioning leads to incorrect angulation, which directly impacts image accuracy.

Step 2: Sensor Placement

« Insert sensor deep into the mouth
« Position parallel to tooth

» Ensure full coverage of crown and root

Key Detail:
The sensor must be far enough from the tooth to allow proper alignment. This may feel
uncomfortable for the patient but is necessary for accuracy.

Step 3: Stabilization

« Use bite block to secure sensor

- Ensure patient bites gently but firmly

Why this matters:
Movement or instability leads to blurred or distorted images.



Step 4: Beam Alignment

» Align PID with ring

» Direct beam perpendicular to sensor

Critical Point:
If the beam is not perpendicular, distortion occurs.

Step 5: Final Check

« Sensor stable v/
+ Beam aligned v/
« Patient still v/

« Operator positioned v/

Step 6: Exposure

- Step away
+ Maintain safe distance

- Activate exposure

Common Periapical Errors (ADVANCED

ANALYSIS) Elongation

» Cause: Vertical angle too low
» Result: Tooth appears stretched

» Clinical Risk: Misinterpretation of root length



Foreshortening

« Cause: Vertical angle too steep
« Result: Tooth appears compressed

+ Clinical Risk: Inaccurate diagnosis

Apex Cut-Off

» Cause: Sensor not placed deep enough -
Result: Missing root tip
» Clinical Risk: Infection missed

Blurred Image

« Cause: Patient movement
« Result: Non-diagnostic image

« Clinical Risk: Retake required

Clinical Mindset
Reinforcement students must think:

« “Did I capture the entire tooth?”
« “Is the apex visible?”

- “Is the image accurate or distorted?”

CHAPTER 14: OCCLUSAL
RADIOGRAPHY — EXPANDED
CLINICAL APPLICATION



Purpose of Occlusal Radiographs

Occlusal radiographs are used to capture large areas of the maxilla or mandible in a single
image.

They are commonly used for:
- Impacted teeth
« Cysts and tumors

« Fractures

« Foreign objects

When Occlusal Radiographs Are Necessary

« When intraoral periapicals are not sufficient
« When patient cannot tolerate standard positioning

« When broader anatomical view is required

Technique Overview (EXPANDED)

- Sensor placed flat between teeth
- Patient gently bites

- Beam directed at specific angle

Key Challenges

« Patient comfort
« Correct angulation

« Proper coverage

Clinical Importance

Occlusal radiographs provide big-picture visualization, which is essential in complex cases.



CHAPTER 15: ADVANCED IMAGE
EVALUATION & DIAGNOSTIC
THINKING

From Technician to Professional

Taking an image is only half the job.

Evaluating it is what makes you valuable.

Full Evaluation Checklist (EXPANDED)

Students must evaluate:

« Coverage (Is everything included?)
- Sharpness (Is image clear?)
« Contrast (Is detail visible?)

« Angulation (Is anatomy accurate?)

Decision-Making Framework

After every image, ask:

1. Is this diagnostic?
2. If not, why?
3. What must be corrected?

Expanded Clinical Thinking

+ Do not retake automatically
« Evaluate necessity

* Minimize exposure



CHAPTER 16: CLINICAL ERROR
CORRECTION SYSTEM

Error Correction Mindset
Every error has:

« A cause
+ A pattern

+ A correction

System Approach

1. Identify error

2. Understand cause
3. Adjust technique

4. Retake if necessary

Expanded Examples

» Overlap — fix horizontal angle
- Cone cut — center beam

« Blur — stabilize patient

CHAPTER 17: CLINICAL
COMPETENCY & PERFORMANCE
STANDARDS

What Competency Means



Competency is not:
+ One good image
It is:

« Consistent performance

» Repeated success

-Student Must Demonstrate

» Proper setup
« Correct positioning
- Diagnostic images

- Safety compliance

Instructor Evaluation Criteria

« Technique
+ Accuracy
- Efficiency

« Professionalism

CHAPTER 18: FINAL EXAMINATION &
CERTIFICATION

Written Exam

+ 50-75 questions

« Covers all modules



Practical Exam
Student must:

» Perform full radiographic procedure
« Produce diagnostic images

- Explain technique

CHAPTER 13: PERIAPICAL RADIOGRAPHY — PRINCIPLES,
EXECUTION, AND PRECISION

Purpose of Periapical Radiographs (FULL EXPANSION)

Periapical radiographs are designed to capture the entire tooth structure,

including: « Crown

+ Root
- Apex
« Surrounding bone

These images are critical for diagnosing conditions that cannot be seen clinically or
on bitewing radiographs.

Periapicals are used to identify:

- Periapical infections and abscesses
- Root fractures

- Endodontic conditions

- Bone pathology

- Tooth development and eruption patterns
Unlike bitewings, which focus primarily on crowns and contacts, periapicals
provide a complete anatomical view of the tooth and its supporting
structures.



Why Periapicals Require Higher Precision

Periapical radiography is more technique-sensitive than bitewing radiography

because: « The entire root must be captured

- Angulation must be exact
- Sensor placement is deeper and less comfortable for the patient
- Anatomical variations make positioning more difficult
Small errors in technique can result in:
- Missing the apex
- Distorted root length

- Non-diagnostic images

This makes periapical radiography a critical skill that must be practiced repeatedly
and performed with discipline.

The Paralleling Technique (GOLD STANDARD — FULL EXPANSION)

The paralleling technique is the preferred method for periapical radiography
because it produces the most accurate and least distorted images.

Core Principle

The sensor is placed parallel to the long axis of the tooth, and the X-ray beam is
directed perpendicular to both the sensor and the tooth.

Why This Matters

- Maintains true tooth length

« Minimizes distortion
- Produces consistent, repeatable images



+ Reduces need for retakes

Step-by-Step Paralleling Technique (ULTRA-DETAILED)

Step 1: Patient Positioning

« Seat patient upright
- Adjust head so occlusal plane is parallel to floor

- Ensure midsagittal plane is straight

Why this matters:
Incorrect head positioning leads to incorrect angulation, which directly impacts
image accuracy.

Step 2: Sensor Placement

« Insert sensor deep into the mouth
- Position parallel to tooth

- Ensure full coverage of crown and root

Key Detail:
The sensor must be far enough from the tooth to allow proper alignment. This may
feel uncomfortable for the patient but is necessary for accuracy.

Step 3: Stabilization
- Use bite block to secure sensor
- Ensure patient bites gently but firmly

Why this matters:

Movement or instability leads to blurred or distorted images.
Step 4: Beam Alignment



« Align PID with ring

- Direct beam perpendicular to sensor

Critical Point:
If the beam is not perpendicular, distortion occurs.

Step 5: Final Check
- Sensor stable v
- Beam aligned v
- Patient still v

« Operator positioned v

Step 6: Exposure

- Step away
- Maintain safe distance

- Activate exposure

Common Periapical Errors (ADVANCED ANALYSIS)

Elongation

- Cause: Vertical angle too low
+ Result: Tooth appears stretched

- Clinical Risk: Misinterpretation of root length



Foreshortening

- Cause: Vertical angle too steep
« Result: Tooth appears compressed

- Clinical Risk: Inaccurate diagnosis

Apex Cut-Off

« Cause: Sensor not placed deep enough
+ Result: Missing root tip

« Clinical Risk: Infection missed

Blurred Image

- Cause: Patient movement
- Result: Non-diagnostic image

- Clinical Risk: Retake required

Clinical Mindset Reinforcement

Students must think:

« “Did | capture the entire tooth?”
+“Is the apex visible?”

- “Is the image accurate or distorted?”

CHAPTER 14: OCCLUSAL RADIOGRAPHY — EXPANDED CLINICAL
APPLICATION



Purpose of Occlusal Radiographs

Occlusal radiographs are used to capture large areas of the maxilla or mandible
in a single image.

They are commonly used for:

- Impacted teeth
- Cysts and tumors

- Fractures

- Foreign objects

When Occlusal Radiographs Are Necessary

+ When intraoral periapicals are not sufficient
- When patient cannot tolerate standard positioning

» When broader anatomical view is required

Technique Overview (EXPANDED)

- Sensor placed flat between teeth
- Patient gently bites

- Beam directed at specific angle

Key Challenges

- Patient comfort
- Correct angulation

- Proper coverage



Clinical Importance

Occlusal radiographs provide big-picture visualization, which is essential in
complex cases.

CHAPTER 15: ADVANCED IMAGE EVALUATION & DIAGNOSTIC

THINKING From Technician to Professional

Taking an image is only half the job.

Evaluating it is what makes you valuable.

Full Evaluation Checklist (EXPANDED)

Students must evaluate:

- Coverage (Is everything included?)
- Sharpness (Is image clear?)
- Contrast (Is detail visible?)

- Angulation (Is anatomy accurate?)

Decision-Making Framework
After every image, ask:

1. Is this diagnostic?

2. If not, why?

3. What must be corrected?

Expanded Clinical Thinking



+ Do not retake automatically
- Evaluate necessity

- Minimize exposure

CHAPTER 16: CLINICAL ERROR CORRECTION SYSTEM

Error Correction Mindset

Every error has:

« A cause
« A pattern

+ A correction

System Approach
1. Identify error
2. Understand cause
3. Adjust technique

4. Retake if necessary

Expanded Examples

- Overlap — fix horizontal angle
« Cone cut — center beam

- Blur — stabilize patient

CHAPTER 17: CLINICAL COMPETENCY & PERFORMANCE STANDARDS



What Competency Means

Competency is not:
- One good image
It is:
- Consistent performance

- Repeated success

Student Must Demonstrate

« Proper setup

- Correct positioning
+ Diagnostic images

« Safety compliance

Instructor Evaluation Criteria

« Technique
- Accuracy
- Efficiency

« Professionalism

CHAPTER 18: FINAL EXAMINATION & CERTIFICATION

Written Exam

+ 50-75 questions



« Covers all modules

Practical Exam

Student must:

- Perform full radiographic procedure
- Produce diagnostic images

- Explain technique



Midwest Dental Assistant School

Dental Radiology Final Examination

Course: Dental Radiology

Program: Entry Level Dental Assisting
Total Points: 100

Passing Score: 75%

SECTION I: Multiple Choice (40 Questions
— 40 Points)

Select the BEST answer.

1. What does ALARA stand for?
A. As Low As Radiation Allows
B. As Long As Required Application
C. As Low As Reasonably Achievable
D. As Limited As Radiation Applies
2. The purpose of a lead apron with thyroid collar is to:
A. Improve image quality
B. Reduce scatter radiation exposure
C. Stabilize the patient
D. Increase exposure time
3. Which type of radiograph shows the crowns of both upper and lower teeth?
A. Periapical
B. Bitewing
C. Occlusal
D. Panoramic
4. What is the primary source of radiation exposure to the operator?
A. Primary beam
B. Scatter radiation
C. Leakage radiation
D. Secondary beam
5. The PID (Position Indicating Device) is used to:
A. Process images
B. Direct the x-ray beam
C. Store images
D. Measure time
6. Increasing kVp will:
A. Decrease penetration



B. Increase contrast
C. Increase penetration
D. Decrease density
7. Overlapping teeth are caused by:
A. Vertical angulation error
B. Horizontal angulation error
C. Movement
D. Exposure error
8. Operator position should be:
A. Behind patient
B. 6 feet away at 90—135°
C. Next to beam
D. In front of beam
9. Digital receptors include:
A. Film only
B. PSP or sensors
C. Lead foil
D. Collimator
10. Collimator function:
A. Increase exposure
B. Shape/restrict beam
C. Process film
D. Hold sensor
11. mA controls:
A. Beam quality
B. Quantity of electrons
C. Time only
D. Density only
12. Exposure time affects:
A. Contrast
B. Density
C. Positioning
D. Alignment
13. kVp controls:
A. Density only
B. Penetration and contrast
C. Time
D. Film speed
14. Foreshortening is caused by:
A. Low vertical angle
B. High vertical angle
C. Horizontal error
D. Movement
15. Elongation is caused by:
A. High vertical angle
B. Low vertical angle



16.

17.

18.

19.

20.

21

22,

23.

24.

C. Exposure error
D. Sensor error
Cone cut occurs when:
A. Beam misaligned
B. Overexposed
C. Underexposed
D. Movement
Best way to reduce retakes:
A. Faster exposure
B. Proper technique
C.No PPE
D. Short PID
Thyroid collar protects:
A. Teeth
B. Thyroid gland
C. Eyes
D. Hands
Intraoral radiographs include:
A. Bitewing
B. Panoramic
C.CBCT
D. MRI

Extraoral radiographs include:

A. Periapical
B. Bitewing
C. Panoramic
D. Occlusal
Infection control requires:
A. Gloves only
B. PPE + barriers
C. No barriers
D. None
Sensors must be:

A. Reused without barrier

B. Covered with barrier
C. Washed only
D. Ignored
Dark image cause:
A. Underexposure
B. Overexposure
C. Movement
D. Cone cut
Light image cause:
A. Overexposure
B. Underexposure
C. High kVp



25.

26.

27.

28.

29.

30.

31.

32

33.

D. Long time
Mounting purpose:
A. Decoration
B. Organization
C. Exposure
D. Storage
Labial mounting means:
A. Viewing from lips
B. Viewing from
tongue C. Side view
D. Back view
Radiation unit measures:
A. Time
B. Energy
C. Length
D. Mass
Scatter radiation is:
A. Direct beam
B. Deflected radiation
C. No radiation
D. Stored energy
Patient movement causes:
A. Sharp image
B. Blur
C. Cone cut
D. Overlap
Beam alignment devices:
A. Increase errors
B. Reduce errors
C. No effect
D. Increase exposure
SD compliance requires:
A. No training
B. Safety adherence
C.No PPE
D. No logs
Radiographs are:
A. Optional
B. Legal records
C. Disposable
D. Unimportant
PPE includes:
A. Gloves only
B. Gloves, mask, eyewear
C. None
D. Shoes only



34. Sensor placement must:
A. Be random
B. Be accurate
C. Be fast
D. Be loose
35. Bitewing shows:
A. Roots
B. Crowns/interproximal
C. Sinuses
D. Jaw
36. Periapical shows:
A. Crown only
B. Entire tooth
C. Jaw only
D. Sinus only
37. Occlusal radiograph shows:
A. Small area
B. Large arch
C. Roots only
D. None
38. Image contrast is:
A. Sharpness
B. Difference in shades
C. Size
D. Shape
39. Density is:
A. Darkness
B. Size
C. Shape
D. Angle
40. Best radiation practice:
A. Max exposure
B. Minimum necessary exposure
C. No shielding
D. Repeat often

SECTION II: True / False (10 Questions — 10
Points)

41. Radiation accumulates over time.
42. Digital radiography uses chemicals.
43. Thyroid is radiation-sensitive.



44. Retakes should be minimized.
45. More exposure always better.
46. PPE is optional.

47. Beam devices reduce errors.
48. Radiographs are legal records.
49. Infection control not required.
50. SD requires safety compliance.

SECTION III: Short Answer (10 Questions
— 20 Points)

51. Define ALARA.

52. List 3 ways to reduce exposure.
53. What causes cone cut?

54. Explain horizontal angulation.
55. Define scatter radiation.

56. Name 2 intraoral radiographs.
57. Why use thyroid collar?

58. What to do with poor image?
59. Define kVp.

60. What must be documented?

SECTION IV: Image Error Identification (5
Questions — 10 Points)

61. Overlapping — cause & fix
62. Elongation — cause & fix

63. Foreshortening — cause & fix
64. Cone cut — cause & fix

65. Blur — cause & fix

SECTION V: Clinical Scenarios (5 Questions
— 10 Points)

66. Pregnant patient—what steps?



67. Repeated overlap—what’s wrong?
68. Gag reflex—solutions?
69. Image too dark—why?
70. Patient refuses apron—what now?

PRACTICAL EXAM (Required)

Students must demonstrate:

* PPE + infection control
- Patient positioning

« Sensor placement

* Angulation

» Safe operator position

» Capture:

o Bitewing
o Anterior PA
o Posterior PA

+ Image evaluation

ANSWER KEY

Multiple Choice:
1C,2B,3B,4B,5B,6C,7B,8B,9B,10B
11B,12B,13B,14B,15B,16 A, 17B,18B,19A,20C
21B,22B,23B,24B,25B,26 A,27B,28B,29B,30B
31B,32B,33B,34B,35B,36B,37B,38B,39A,40 B

True/False:
41 T,42F, 43T, 44 T,45F,46 F, 47 T,48 T,49F,50 T





