COURSE DESCRIPTION

The student will be introduced to the fundamentals of clinical nuclear medicine by 

performing the skills learned in NMT 1002 before going to the hospital and/or clinical 

site for actual patient interaction.

RATIONALE

The student must be able to interact and communicate with the patient in an effective 

manner in gaining their confidence and cooperation in obtaining a diagnosis and the 

best 

possible images.

GENERAL COURSE GOALS

1.   Develop the student understanding of radiopharmacology, radiopharmaceutical      

     chemistry,characterization of radiopharmaceuticals, localization, and FDA 

approval 

     process.

REQUIRED TEXTS

“Nuclear Medicine & PET; Technology & Techniques", Bernier/Christian/Langan, Fifth 

Edition, Mosby

"Nuclear Medicine Technology - Procedure and Quick Reference Guide", Sackett

INSTRUCTIONAL  MODE

Lecture,  Class discussion,  Demonstration.

REQUIREMENTS  OF  COURSE

    1.    Attendance at ALL laboratory sessions.

    2.    Complete  and  turn in ALL  assignments  on  time.

    3.    Quizzes  as  scheduled.

GRADING SCALE                                    GRADING POLICY

Satisfactory                               Quizes                 -60%

75% of total points                        Laboratory Evaluations -40%

ATTENDANCE  POLICY

Attendance at ALL lecture sessions is EXPECTED.   Students must be present and 

participate in ALL sessions since it is nearly impossible to make up any missed 

class.  

Due to the fact that a different topic will be covered at each session.  One absence 

results in an enormous amount of missed information.

Because of the critical nature of the content of each lecture session, a student may 

be 

administratively withdrawn from the course after more than two (2) absences per term.

Students arriving after the start of a lecture session or leaving before dismissal 

will 

be considered absent for the entire session.

MAKE-UP EXAM POLICY

Make-up exams will be given only when there are extenuating circumstances, as 

determined 

by the instructor.  In such instances you will be required to take the make-up exam 

prior to the next scheduled class meeting.

OFFICE/CONSULTATION HOURS

Any student who requires extra help, has questions and/or concerns or has missed a 

class

session may stop at my office or make an appointment to see me in building #41, room 

137.
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CLASSROOM DEMEANOR

Any behavior that violates normal classroom decorum or disrupts the class session(i.e. 

talking with classmates during lecture) will result in a request for you to leave for 

the remainder of the session.  Re-admittance to the class will be allowed only 

following 

counseling with the instructor and/or department head.

TESTING & CHEATING POLICY

You will be monitored during exams by the instructor or a proctor.  You will be 

required 

to place all materials under your chair.  You will be allowed to have only a pen or 

pencil, answer card and a calculator(when necessary) on your desk during the exams.  

No 

talking will be allowed from the time the instructor begins to pass out the exam 

papers. 

 You will not be allowed to leave the room once the exam begins.

The exam directions will provide information relating to time allowed for the exam, 

number of questions, point value for each question and whether there will be class 

following the exam.

You will be suspected of cheating if there is any form of communication with a 

classmate.  This includes:

    *       talking with a classmate, or talking out loud

    *       looking around the room or at a classmate's paper

    *       employing any form of written notes

If you are caught cheating you will receive a grade of zero for the exam and you will 

be 

asked to leave the class.  There will be no make-up exam allowed.  Re-admittance to 

the 

class will occur only following counseling with the instructor and/or department 

head.  

If you are caught cheating

a second time you will be administratively withdrawn from the course and will be given 

a 

grade of XF (withdrawn failing).

Note:  Changes to this syllabus shall be made upon written notice to the student and 

due 

to extenuating circumstances or to ensure academic integrity of this course.

I.
Course Overview:

Upon successful completion of this course, the students should be able to demonstrate 

an 

understanding of 

II.
Units:

Unit 1.
Patient Care and Safety

General Outcome:

1.0
The students should be able to demonstrate an understanding of

Specific Learning Outcomes:

Upon successful completion of this unit, the students should be able to:

1.1 
Describe the steps taken by the NM technologist to protect patients' 

belongings 

while she/he is in the Nuclear Medicine Department

1.2 
Discuss the procedure to be followed when interviewing a patient for a NM 

procedure, including: 

a. 
patient greeting/identification

b. 
Introduction to the patient

c. 
Patient preparation for the required procedure

d. 
Explanation of the procedure to be performed

e. 
Follow-up care

1.3 
Describe the proper method for assisting a patient with a bedpan or urinal

1.4 
Describe the correct manner of moving or transferring patients to prevent 

injury 

to the patient or NM technologist

1.5 
Describe the correct positioning of a patient to maintain good body alignment

1.6 
Discuss the use of pillows or sponges for assuring patient comfort and 

stability 

during procedures in the Nuclear Medicine Department

1.7 
Discuss the proper use of safety straps, side rails and restraints in the NM 

Department

1.8 
Define Body Mechanics

1.9 
State three reasons for practicing proper body mechanics

1.10 
State the leading cause of injury among health care workers

1.11 
List three rules for proper body mechanics

1.12 
Explain the terms, "Center of Gravity" and "Base of Support"

Unit 2.
Radiation Safety

General Outcome:

2.0
The students should be able to demonstrate an understanding of 

Specific Learning Outcomes:

Upon successful completion of this unit, the students should be able to:

2.1 
Recommend appropriate techniques used in the application of principles of 

time, 

distance, ad shielding for radiation safety practices

2.2 
Name and describe the various types of licenses for use of radioactive 

materials 

in medical practice

2.3 
Cite NRC/HRS regulations regarding the posting of work place and instructions 

to 

workers

2.4 
State circumstances where improper actions or incidents require notification 

to 

the radiation safety officer and/or NRC/HRS office

2.5 
State the responsibilities of the Radiation Safety Officer and the Radiation 

Safety Committee in the implementation of ALARA

2.6 
State the NRC/HRS regulations regarding the use of labeling of syringe and 

vial 

shields

2.7 
State the NRC/HRS regulations regarding calibration of patient doses and 

records 

that must be maintained regarding each administered dose

2.8 
State NRC/HRS requirements room preparation and monitoring for use of aerosols 

and/or gases including traps and disposable materials

2.9 
State the basic considerations of disaster planning and define the NM 

technologist's role in community disaster planning

Unit 3.   ALARA

General Outcome:

3.0
The students should be able to demonstrate an understanding of 

Specific Learning Outcomes:

Upon successful completion of this unit, the students should be able to:

3.1 
Discuss the concept of ALARA as it applies to the practice of nuclear medicine

3.2 
Describe management's commitment to ALARA

3.3 
Describe ways to maintain exposures within ALARA principles

3.4 
Explain the Radiation Safety Officer's responsibilities and delegation of 

authority

3.5 
Explain the Radiation Safety Committee's responsibilities, composition, 

frequency of meetings and records that must be maintained

3.6 
Misadministration:  diagnostic and therapeutic - definition, reporting, 

written 

record and retention

3.7 
Discuss the difference between investigational levels I and II

Unit 4.
Personnel Monitoring

General Outcome:

4.0
The students should be able to demonstrate an understanding of 

Specific Learning Outcomes:

Upon successful completion of this unit, the students should be able to:

4.1 
List the various types of personnel monitors and state the intended use of 

each 

type of monitor

4.2 
Discuss NRC/HRS regulations involving personnel monitoring

4.3 
Explain bioassay procedure, record keeping and follow-up

4.4 
Discuss personnel exposure records:

a. 
Interpretation of monthly report

b. 
Notification of exposure levels

c. 
Termination and/or change of work site

d. 
Record maintenance

Unit 5.
Dose Calibrator

General Outcome:

5.0
The students should be able to demonstrate an understanding of

Specific Learning Outcomes:

Upon successful completion of this unit, the students should be able to:

5.1
List and describe the quality control procedures that must be completed for 

the 

dose calibrator

5.2 
Perform dose calibrator quality control checks and determine whether the 

instrument is functioning within accepted limits

5.3 
Demonstrate the proper procedure for calibration of a dose calibrator and 

state 

the acceptable limits for accuracy, constancy, linearity and geometry

Unit 6.
Radiopharmaceuticals

General Outcome:

6.0
The students should be able to demonstrate an understanding of 

Specific Learning Outcomes:

Upon successful completion of this unit, the students should be able to:

6.1
Define terminology associated with the understanding of radiopharmaceuticals:

a. 
radiopharmaceutical

b. 
pharmaceutical

c. 
radionuclide

d. 
Curie (and associated units)

e. 
Becquerel (and associated units)

f. 
specific activity

g. 
concentration

h. 
toxicity, pyrogenicity

6.2
List step by step procedures for eluting a generator

6.3
Given appropriate data, calculate generator or radiopharmaceutical activity 

that 

should be present at a given time

6.4
Describe the physical and chemical properties of the following radionuclides:

a. 
technetium

b. 
iodine

c. 
xenon

d. 
thallium

e. 
gallium

f. 
cobalt

g. 
cesium

6.5
Describe the procedure for preparation of radiopharmaceutical kits from Tc99m 

pertechnetate

6.6
State NRC/HRS and FDA regulations governing the use of radiopharmaceuticals

6.7 
In a clinical practice setting or laboratory exercise, complete the following 

tasks:

a. 
elute a Mo99/Tc99m generator

b. 
perform quality control procedures on the generator eluate

c. 
assay the eluate

d. 
prepare sulfur colloid, MAA, and other Tc99m compounds from kits

e. 
perform all mathematical calculations needed to determine quantities to use in 

making kits and in preparing patient doses

f. 
use sterile techniques throughout all steps of radiopharmaceutical preparation

g. 
maintain all required records

h. 
use radiation safety techniques throughout all steps of the 

radiopharmaceutical 

preparation.

i. 
perform appropriate quality control procedures (chromatography) on all kit 

compounds

j. 
given a request for a patient study, identify the appropriate 

radiopharmaceutical and calculate the patient dose

k. 
utilize unit dose procedures to administer radiopharmaceuticals

l. 
prepare the patient dose in a syringe using gloves, syringe shield and 

sterility 

techniques

Unit 7.
Survey Meter:  Wipe Tests and Dept. Surveys

General Outcome:

7.0
The students should be able to demonstrate an understanding of 

Specific Learning Outcomes:

Upon successful completion of this unit, the students should be able to:

7.1
Outline specific quality control procedures for a scintillation counter to 

include the following:

a. 
window calibration

b. 
sensitivity

c. 
energy resolution

d. 
volumetric evaluation

e. 
chi-square determination

7.2
Given the appropriate information, determine the percent resolution from a 

FWHM 

calculation

7.3
List and describe the function of each component of a NaI(Tl) scintillation 

detector

7.4
Discuss the scintillation measuring techniques

7.5
Describe the characteristics of scintillation detection crystals

7.6
Given the necessary energy information, determine proper gain settings

7.7 
Discuss the use of scalers, timers, and rate meters in a scintillation detector

7.8 
Determine a statistically accurate counting rte for a radiation detector

7.9 
Define and differentiate between resolving time and dead time

7.10
In a clinical setting of the BCC NM Laboratory complete the following:

a. 
calibrate the probe and well

b. 
record all required data

c. 
set-up for thyroid uptake

d. 
set-up for a bioassay

e. 
set-up for a schilling test

f. 
set-up for a wipe test

g. 
perform a chi-square test on the probe and well

Unit 8.
Gamma Camera

General Outcome:

8.0
The students should be able to demonstrate an understanding of 

Specific Learning Outcomes:

Upon successful completion of this unit, the students should be able to:

8.1
Describe the function and use of the following components of the camera system:

a. 
detector assembly (collimators, crystal and photomultiplier tubes)

b. 
pulse height analyzer

c. 
operation controls

d. 
x, y circuitry

e. 
cathode ray tube (CRT) oscilloscope

f. 
multiformat imager

g. 
variable persistence scope

h. 
SPECT/whole-body imaging table

i. 
SPECT operation

8.2
Define the terms "field-uniformity", "sensitivity", "resolution", "linearity" 

and resolving time

8.3
State the physical parameters and uses of low-energy, medium-energy, high 

resolution and pin-hole collimators

8.4
Describe the method of window calibration (peaking-in) on a gamma camera

8.5
Differentiate between spatial resolution and sensitivity, and describe the 

procedure for their determination

8.6 
Describe the effects of camera linearity, focus and astigmatism, and object to 

detector geometry on the image

8.7 
Compare and contrast intrinsic versus extrinsic quality control measurements 

on 

a gamma camera

8.8 
Compare acquisition parameters of SPECT imaging with those of planar imaging

8.9 
Discuss the basic designs and principles that enable the construction of 

tomographic images with the use of SPECT

8.10 
Identify special problems that occur when SPECT quality control procedures are 

performed, addressing specifically uniformity, linearity and center of rotation

8.11 
Outline the procedure for performing a center of rotation (COR) 

acquisition/reconstruction with a line source and/or point source

Unit 9.
Quality Control

General Outcome:

9.0
The students should be able to demonstrate an understanding of 

Specific Learning Outcomes:

Upon successful completion of this unit, the students should be able to:

9.1
Define and use the terminology associated with quality control in the proper 

context

9.2
Identify the regulatory agencies that affect the practice of nuclear medicine, 

including specific regulations of the various agencies, the scope of their power, and 

enforcement considerations related to compliance versus noncompliance

9.3 
Outline a standardized record keeping system and discuss the rationale for 

each 

type of record, including patient records, employee records, radiopharmaceutical and 

instrumentation records

9.4 
Explain which parameters of a quality control program are recorded daily, 

weekly, monthly, quarterly, bi-annually, annually and give a rationale for the time 

factors

9.5 
Discuss the function of various types of calibrated sealed sources

9.6 
Compare and contrast the use of the various types of flood sources and 

phantoms, 

stating the conditions for the use of each

Unit 10.
Computer Applications

General Outcome:

10.0
The students should be able to demonstrate an understanding of 

Specific Learning Outcomes:

Upon successful completion of this unit, the students should be able to:

10.1 
Define the following components of the computer:

a. 
input

b. 
memory



]

c. 
control


] CPU

d. 
logic/arithmetic

]

e. 
output

10.2
Compare and contrast analog and digital computer systems and signals

10.3
Define and/or describe decimal and binary number systems

10.4
Define computer terminology such as bit, byte, word, etc.

10.5
Describe the organization and function of the central processing unit (CPU) of 

a 

computer

10.6
Describe how information is stored in a computer memory, including various 

memory systems in the discussion

10.7
State the factors that determine actual computer memory capacity

10.8
Compare and contrast systems that operate as RAM versus ROM memory devices

10.9 
Define and describe the function of the ADC device

10.10 
Discuss buffers and "zoom" as they relate to nuclear medicine computers

10.11 
Discuss and explain the following acquisition modes of a computer:

a. 
static

b. 
dynamic

c. 
list

d. 
gated

10.12 
Discuss the factors of reconstruction techniques such as time, space, 

frequency 

and filtering

10.13 
Discuss the environmental factors that affect a computer

Unit 11.
Clinical Procedures

General Outcome:

11.0
The students should be able to demonstrate an understanding of 

Specific Learning Outcomes:

Upon successful completion of this unit, the students should be able to:

11.1
Discuss and explain the rationale for the following most common nuclear 

medicine 

procedures:

a. 
bone scan

b. 
lung scan

c. 
liver-spleen scan

d. 
biliary scan

e. 
thyroid scan

f. 
renal scan

g. 
gallium scan

h. 
cardiac scans

11.2
Explain the following factors of each of the above nuclear medicine procedures:

a. 
anatomy

b. 
physiology

c. 
clinical indications

d. 
radiopharmaceuticals used

e. 
protocol

f. 
patient preparation

g. 
equipment utilized

h. 
diagnosis

11.3
Discuss any factors and/or substances that may interfere with the performance 

of 

a valid test

11.4
Discuss any contraindications or adverse reactions associated with the study

11.5
Discuss possible alterations in the routine procedure, including order of 

views, 

drug administration, and effect of delay post dose administration on 

radiopharmaceutical 

distribution

11.6
Identify normal and abnormal patterns of radiopharmaceutical distribution on 

typical studies

                           STUDENT  COURSE  ACTIVITIES

                INTRODUCTION TO NUCLEAR MEDICINE TECHNOLOGY LABORATORY

  WEEK
       TOPIC



   STUDENT ACTIVITY

    1
Course Overview



   Read Handout & Handbook

    2
Dose Calibrator & Survey Meter
*(1)
   Read NMT Page 432-435 & 27-34


Laboratory Policy


   Read NM Chapter 18

    3
Radiation Protection & Safety

   Read NM Chapter 7


Bone Imaging



   Read Handout

    4
ALARA - Probe & Well*(2)

   Read NM Pages 459-464


Lung Imaging



   Read Handout

    5
Patient Care & Safety


   Read NM Pages 464-469


Gastrointestional Imaging

   Read NM Chapter 7

    6
Personnel Monitoring


   Review Above Assignments

    7
QUIZ




   Read NM Chapter 6


Laboratory Evaluations

    8
Radiopharmaceuticals *(3)

   Read NM Pg 195-200 & 354-370


Dose Drawing

    9
NRC/DOH Regulations


   Read NM Chapter 17


Thyroid Imaging


   10  
Peak Picker Probe *(4)


   Read NM Chapter 3


Renal Imaging

   11
Gamma Camera



   Review NM Chapter 3

   12
Gamma Camera



   Read Handout


Gallium Imaging



   Read NM Chapter 15

   13
Darkroom Procedures *(5)

   Review for Quiz


Cardiac Imaging
/Quiz       

   14
Laboratory Practice


   Review All Equipment QC

   15 
Laboratory Practice


   Review All         

        Equipment QC

   16
Laboratory Evaluations/Quiz

(*) Discussion Topics  

Read Corresponding Chapter in "Nuclear Medicine Technology" for all above 

imaging procedures

                  NMT 1002L  NUCLEAR  MEDICINE  LABORATORY

CHECKLIST

(choose one by blind draw to be evaluated on)

1.
DOSE  CALIBRATOR  ACCURACY  &  CONSTANCY

2.
DAILY  SURVEY - DEPARTMENT

3.
WIPE  TEST - DEPARTMENT

4.
QC  OF  THYROID  &  WELL  SYSTEM

