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Summary: 
It is important for persons working in a veterinary clinic to know how different types of imaging equipment function and the safety procedures involved in using them. Through this presentation and activity, students will learn about the operation and safety of many the machines in use in veterinary clinics today.

Keywords: radiograph, endoscopy, electrocardiograph, computed tomography, magnet resonance imaging, digital fluoroscopy, digital or computed radiology, nuclear scintigraphy
Subject TEKS: 

Veterinary Medical Applications TEKS:  
· 10 A. identify imaging equipment such as ultrasonography, endoscope, electrocardiograph, and radiograph
· 10 B. explain safety procedures, maintenance and operating of imaging equipment
Grade Level: Target Grade: 11th


Upper Boundary: 12th
Learning Objectives: 

The learner will: 

· Identify different types of imaging equipment.
· Understand safety features associated with the equipment.
· Understand how the imaging equipment works.
Time Required: 1 ½ class periods to present lesson and do activity
Materials: 

· PowerPoint over digital imaging equipment
· Digital Imaging Game PowerPoint

Background and Concepts for Teachers: 

· Digital imaging equipment
Lesson Introduction / Motivation: 
Digital imaging equipment is often used in a veterinary office to diagnose injury and disease. Ask students to list as many different types of imaging equipment as they can and then list safety measures associated with the equipment listed.
Presentation/Explanation: 
PowerPoint- This presentation describes the different digital imaging equipment used by veterinarians and shows how they work and the safety concerns associated with each one. 
Activity/Application:

Digital Imaging Game PowerPoint- This game will allow students to become accustomed to looking at radiograph images by viewing actual radiographs and determining what the animal ate, what part of the body was imaged, or if it is a normal or abnormal body feature. 
Lesson Closure: 
The teacher will lead a discussion of what the students learned or observed in the presentations. Below are questions that can help the teacher engage students in the discussion. This discussion could also be student led with questions they create. 
1. What are some of the health concerns associated with using digital imaging equipment?
2. Why is it important to have only trained, authorized staff in the rooms while using this equipment?
3. Create a Venn diagram illustrating the similarities and differences between the equipment.
4. List three methods to properly protect yourself when using imaging equipment. 
Assessment/Evaluation: 
1. What is the name of the imaging device where the table moves through a circular opening in the scanner?
2. What is the average scanning time per anatomic region for a CT scanner?

3. When should CT scans be avoided in animals?

4. Which imaging device uses magnetic fields and radio waves to diagnose diseases and injury of soft tissue?

5. To ensure the clearest and most accurate image possible, patients receiving an MRI exam should receive _________________?

6. How can fluoroscopic doses be minimized?

7. Which imaging device uses sound waves to provide a non-invasive image of the abdominal and thoracic organs?
8. Which imaging device is used when an animal is injected with a radioactive isotope which travels to inflamed or damaged tissue within the body?
9. Which imaging device is minimally invasive and uses a small camera guided through the body?

10. List 3 types of endoscopy.

11. What imaging device is used to reveal abnormalities of heart rate and electrical rhythm?

12. What is a radiograph?

13. What do radiographs examine?

14. What are 3 types of shielding that should be worn by imaging personnel?

15. Should animal owners be allowed in the X-ray room? Why or why not?

Resources: 

Radiation exposure worksheet:

http://www.nrc.gov/reading-rm/basic-ref/teachers/average-dose-worksheet.pdf

X-Ray diffraction activity


http://asistm.duit.uwa.edu.au/synchrotron/downloads/pdfs/chapter05_2.pdf
References: 

· http://www.ehrs.upenn.edu/media_files/docs/pdf/vetusersguide2012.pdf
· http://www.peteducation.com/article.cfm?c=0+1302+1473&aid=1007
· http://www.vetmed.vt.edu/vth/radiology.asp#tomo
· http://largeanimal.vethospitals.ufl.edu/services/diagnostic-imaging/digital-computed-radiography-dr-cr/
· http://www.vetmed.wsu.edu/depts-vth/radiology/
· http://gvi.vetmed.ufl.edu/faq.html#Q10
Authors: 
Undergraduate Fellow Name: Mallory Haas


Please email us your comments on this lesson: 
E-mail to ljohnson@cvm.tamu.edu
Please include the title of the lesson, whether you are a teacher or college faculty and what grade you used it for. 
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