COURSE DESCRIPTION

Introduces the student to the fundamentals of clinical nuclear medicine primarily 

throughhospital involvement.  

RATIONALE

A well organized program allows the student technologists the opportunity to gain 

practical experience in the arena they will be performing their duties.   The clinical 

facilities are the extension of the classroom where the student will have hands on 

practice of principles taught in class.

GENERAL COURSE GOALS

1.    Student will be rotated through the following areas of the clinical facility:

       a.  Department orientation            f.   Radiation safety and protection

       b.  In Vivo procedures                g.   Nonimaging procedures

       c.  Nuclear instrumentation           h.   In-Vitro testing

       d.  Dose calculation and admin        i.   Radionuclide therapy procedures

       e.  Pharmacy/Radiopharmacy            j.   Administrative/Management functions

 2.    Student participation shall be recorded by the following standards:

        a.  Level one:      Observer-Assistant

        b.  Level two:      Hands-on Assisted Activities

        c.  Level three:    Directly supervised clinical practice

        d.  Level four:     Clinical Practicum

REQUIRED TEXTS

         All text books  required for each course in Term I of the program

INSTRUCTIONAL  MODE

Lecture,  Class discussion,  Demonstration.
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REQUIREMENTS  OF  COURSE

    1.    Attendance at ALL clinical sessions.

    2.    Complete  and  turn in ALL  assignments  on  time.

    GRADING SCALE                                    GRADING POLICY

A =   100  -   90                           Assignments          -  20%

B =    91  -   80                           Course Clinical Log  -  20%

C =    79  -   70                           Clinical Evaluations -  60%                 

D =    69  -   65                                                                       

Student will be required to maintain a clinical notebook to include Clinical Log, 

assignments records of attendance, number of  procedures done on a daily basis.

ATTENDANCE  POLICY

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

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

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 clinical session, a student may be 

administratively withdrawn from the course after more than three (3) absences per term.

Students arriving after the start of a clinical 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 

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

room 137.  Talk to Clinical Coordinator about any clinical concerns you may have.

COURSE  TOPICS

Introduction  to the Nuclear  Medicine  Facility

Nonemergency  Patient  Care  and  Preparation  for  Procedures

Emergency  Patient  Care

Professional  Behavior  and  Concern  for  the  Patient

Administrative/Management  Functions

In Vivo  Imaging  Procedures

Nuclear  Instrumentation

Scintillation  Counters  and  Probes

Gas-Filled  Detectors

Dose  Calculation  and  Administration

Radiopharmacy

       Radionuclde  Generator  Systems

       Labeling  Technetium-99m

Radiation  Safety  and  Protection

Personnel  Monitoring  Devices        

Radioactive  Waste  Disposal      

Surveys         

Licensing  Requirements          

Decontamination  Procedures

In  Vivo  Nonimaging  Procedures

Thyroid  Uptake 

Schilling  Test

Blood  Volume  Determination 

RBC Survival  and  Sequestration

In  Vitro  Testing

Operational  and  QC  of  Laboratory  Equipment

Sample  Collection  and  Preparation

Radioligand  Assay  (EIA,  FIA,  or  Other  Similar  Assay  May  Be  Substituted  When  

the  Facility  no  Longer  Uses  RIA)

Radionuclide  Therapy  Procedures

Clinical Education will familiarize the student with the routine procedures in nuclear 

medicine that would be performed by the entry-level technologist.  These include static 

and dynamic imaging, nuclear instrumentation and quality control, radiopharmaceutical 

preparation and quality control, quanitation and administration of radiopharmaceutical 

doses, radiation safety and protection, in vivo nonimaging procedures, in vitro 

procedures and quality control, patient care and preparation for examination, basic 

administrative and management procedures, computer applications and therapeutic use of 

radiopharmaceuticals.

The sequence with which the student proceeds through clinical education will vary 

according to the particular needs and facilities available within the clinical 

environment.  Upon completion of each clinical education course, the student will be 

proficient in the scope of practice of the entry-level nuclear medicine technologist.

BEHAVIOR OBJECTIVES

Clinical objectives are a function of the level of the student in the clinical training 

program.  It is assumed that clinical instructor will determine the level of competency


Unit 2.
Nonemergency Patient Care and Preparation for Procedures

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 
Use correct body mechanics and support holds when moving or assisting patients

2.2 
Use side rails or stretcher/wheelchair straps on patients as appropriate

2.3 
Monitor the disoriented, unconscious, sedated, or pediatric patient

2.4 
Provide for patient comfort before, during and after the nuclear medicine 

procedure

2.5 
Use correct medical asepsis techniques during venipuncture procedures

2.6 
Use correct isolation procedures when indicated

2.7 
Correctly observe and maintain intravenous tubing, nasogastric tubing chest 

tubes, urinary retention catheters, surgical dressing, CVP lines, T-tube colostomy and 

oxygen administration, as appropriate

2.8 
Assist patients with use of bedpans/urinals or emesis basins, as needed

Unit 3.
Emergency Patient Care

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 
Determine vital signs as needed, including blood pressure, pulse, respiratory 

rate and temperature

3.2 
Recognize an emergency that requires immediate notification of a physician and 

make the proper notification

3.3 
Recognize an emergency that requires immediate notification of the hospital 

"code" team and make the proper notification

3.4 
Perform Cardiopulmonary resuscitation techniques appropriately, if necessary

3.5 
Find and assist with the use of the emergency cart as appropriate

3.6 
Maintain life support equipment as appropriate

3.7 
Provide appropriate care in response to patient seizures, hemorrhage and/or 

fainting

Unit 4.
Professional Behavior and Concern for the Patient

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 
Welcome the patient to the department, introducing yourself and addressing the 

patient by name

4.2 
Address patients, families, co-workers and hospital personnel by appropriate 

names or titles

4.3 
Demonstrate no ridiculing, degrading, or discriminatory attitudes, comments or 

behaviors in the clinical facility

4.4 
Avoid the display of emotional reactions such as distaste, disgust and/or 

surprise

4.5 
Do not discuss anything confidential or potentially alarming to the patient 

within the patient's hearing

4.6 
Refrain from discussion of patients with colleagues in patient areas and/or in 

any way that is not pertinent for relevant to the procedure or patient care

4.7 
Prevent unnecessary exposure of the patient's body

4.8 
Work proficiently and schedule carefully in order to minimize patient waiting 

periods as much as possible

4.9 
Provide the patient who must wait before or during a procedure with as much 

comfort and pleasantness as conditions allow

4.10
Provide an explanation and apology when a patient must be kept waiting and 

assure the patient he (she) has not been forgotten.

4.11
Make certain the patient is comfortably warm and not exposed to drafts 

4.12
Provide body support such as pillows, etc. in order to position the patient as 

comfortably as possible

4.13
Display understanding, cheerfulness and interest in the patient

4.14
Provide safe storage for the patient's personal belongings during the 

examination

4.15
Hold in confidence any information offered by the patient, unless it is 

understood by the patient that it will become a part of the medical record

4.16
Report any changes in the patient's condition to the appropriate person

4.17
Recognize personal limits and responsibilities in the work situation, seeking 

assistance, suggestions and approval as appropriate

4.18
Prior to the examination, discuss with the patient what the examination 

involves, what the patient will feel and what the patient will be required to do

4.19
Explain procedures to the patient, taking into consideration age, degree of 

illness, intelligence and possible language difficulties of the patient

4.20
Communicate with the patient throughout the procedure to ensure patient comfort 

and cooperation

4.21
Demonstrate sensitivity to the feelings, fears, doubts and embarrassment of the 

patient

4.22
Provide comfort through a constant presence, a gentle touch and a calm approach, 

as needed by the patient

Unit 5.
Administrative/Management Functions

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
Inventory supplies and determine hen to restock routine items as well as 

radiopharmaceuticals and/or radioassay kits that have specific shelf lives

5.2 
Assist with completing purchase orders and interacting with suppliers of various 

materials

5.3 
Interact with hospital and departmental staff to schedule patients studies 

effectively, including determination of the correct sequence for multiple procedures, 

both in nuclear medicine and in radiology

5.4 
Maintain appropriate records of patient doses, quality control procedures, 

radioactive waste disposal, patient reports, film reports and all other records required 

by the hospital, JCAHO, NRC or licensing bodies

5.5 
Maintain and update a departmental procedure manual

5.6 
Develop a personal procedure manual to reflect the level of knowledge of 

procedures performed in the facility

Unit 6.
In Vivo Imaging Procedures

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
Perform the following tasks associated with a routine imaging procedure:

a. 
review requisition for completeness of information

b. 
retrieve and/or prepare patient file

c. 
identify relevant data from medical records and records on requisition as 

appropriate

d. 
obtain positive patient identification, conduct patient interview and explain 

study (obtain formal consent when needed)

e. 
establish whether the patient has undergone the necessary pre-examination 

procedures when appropriate

f. 
determine whether the patient has received any medication or had any examination 

that would interfere with or contraindicate the nuclear medicine study

g. 
take appropriate corrective action or make appropriate notation on requisition 

if patient has either not undergone necessary pre-examination procedures for has had any 

medication or examination that would interfere with the nuclear medicine study

h. 
prepare patient and/or instruct patient as to any particular preparation 

necessary for the imaging procedure

i. 
calculate the correct radiopharmaceutical dose to be administered

j. 
determine radiopharmaceutical administration time and time at which imaging 

should be performed post-administration

k. 
set up administration tray and prepare the correct radiopharmaceutical in the 

appropriate dosage.

l. 
correctly administer the radiopharmaceutical according to procedure protocol 

where permitted by law or policy

m. 
select instrument, collimator and auxiliary equipment for the study and 

determine that all equipment is functioning properly

n. 
correctly select and adjust instrument parameters for the images as each vie is 

performed

o. 
correctly select and adjust the photodisplay unit for the study

p. 
select correct parameters for computer data acquisition as appropriate

q. 
use correct body mechanics to move the patient on and off the imaging table

r. 
correctly position the patient for all views normally performed with the study, 

considering specific patient conditions

s. 
correctly develop all films and reload cassettes

t. 
correctly label and assemble all films for presentation to the physician or 

supervisor, including notation of anatomical landmarks as appropriate

u. 
correctly complete all departmental forms/paperwork

v. 
objectively evaluate study for technical mistakes, and identify additional or 

repeat images that may be needed

6.2
When preparing for cisternography, set up the injection tray and assist in 

preparing and maintaining a sterile field for intrathecal injection by the physician

6.3
When performing a lung ventilation study, set up and determine the functional 

status of the trap or special ventilatory system to be used and use it correctly during 

the procedure

6.4 
When performing a cystography procedure, explain the study to the patient and/or 

parents of a pediatric patient at a level that can be understood, administer the 

appropriate dosage and perform the study according to department criteria

6.5 
When performing cardiac stress testing, correctly place ECG leads and use and 

calibrate auxiliary equipment, including ECG machine and exercise/stress equipment

6.6 
When performing cardiac stress testing, recognize and correctly respond to signs 

and symptoms of patient stress.  Note:  student should not be expected to participate in 

stress testing without the presence/assistance/supervision of a physician

6.7 
When performing cardiac stress testing with drugs, properly calculate and 

prepare stressor and antidote rugs and recognize symptoms indicating need for an 

antidote to the stressor

6.8 
Correctly label each view in an imaging study with images that are unlabeled

6.9 
Given a set of images from a routine imaging study, describe the image and 

identify the anatomy

6.10
Given a set of images with certain types of abnormalities, state whether the 

abnormalities might be attributed to artifacts from radiopharmaceutical problems, imager 

malfunction, technically induced artifacts from incorrect administration of the 

radiopharmaceutical, positioning/movement of patient, prostheses or radiation therapy 

portals or an abnormality of the patient.

6.11
Maintain technical quality through consistency in the following:

a. 
use identified departmental protocol

b. 
evaluate images for artifacts and repeat as necessary

c. 
present to the physician any information relative to the study that might assist 

in diagnosis

d. 
maintain a professional approach to all patients, peers, and other hospital 

personnel

6.12
Acquire data on the computer for all appropriate studies, including the 

following tasks: 

a. 
perform startup procedure

b. 
select and enable work area for acquisition

c. 
enter patient data, creating a patient file

d. 
select/enter program for acquisition

e. 
set up special program for acquisition where applicable

f. 
select/enter parameters for acquisition

g. 
check accuracy of previously selected parameters

h. 
acquire study

i. 
verify that the study has been stored on computer

6.13
Demonstrate routine computer analysis of dynamic data, including the following 

tasks where indicated

a. 
select the appropriate study for analysis

b. 
generate output study, if applicable

c. 
select appropriate images for regions of interest

d. 
select appropriate regions of interest for data analysis

e. 
generate images, curves or data

Unit 7.
Nuclear Instrumentation

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
Prepare the scintillation camera (planar or SPECT) for a procedure:

a. 
select and attach proper collimator

b. 
select and adjust imaging parameters

7.2
Recognize imaging artifacts that reflect malfunctioning or incorrectly adjusted 

instrument, e.g., off-peak pulse-height analyzer, damaged scintillation crystal or 

malfunctioning photo-multiplier tubes

7.3
Perform and analyze a field uniformity check:

a. 
select a radionuclide source of appropriate quantity and energy

b. 
adjust pulse-height analyzer photopeak

c. 
obtain uniformity images using standardized technique

d. 
compare current field uniformity image with previous images and identify any 

nonuniformities

7.4
Given a scintillation camera field uniformity image that demonstrates 

nonuniformity, determine the source of nonuniformity through the following quality 

control checks:

a. 
presence of foreign objects on collimator

b. 
inhomogeneous distribution of activity from flood or point source

c. 
off peak

d. 
cracked crystal or loss of hermetic seal

e. 
cathode ray tube malfunction

f. 
lens cleanliness and function

7.5
Given abnormal quality control results for a scintillation camera, evaluate the 

results and determine whether service is necessary of adjustments can be made to correct 

for an abnormality

7.6
Perform and analyze a detector linearity check, including the following: 

a. 
parallel line phantom and uniformity check source

b. 
two images at 90 degrees to each other

c. 
evaluate images and identify line distortion

7.7
Given detector linearity, check images on a scintillation camera which 

demonstrate line distortion to determine the source of nonlinearity

7.8
Perform and analyze a spatial resolution check to include:

a. 
use of a field uniformity check source and high-resolution phantom compatible 

with the specified resolution of the camera

b. 
obtaining resolution images at 90 degrees to each other using standardized 

imaging parameters according to departmental protocol

c. 
comparing images with prior resolution image and evaluate for changes in 

resolution

7.9
Perform a sensitivity check according to the established protocol and procedures 

on the departmental camera:

a. 
perform each exam within the expected frequency

b. 
use standardized protocol

c. 
maintain proper records of each exam

d. 
compare each result with a series of previous results to determine whether 

significant variations occur

e. 
consult the supervisor if any questionable results are obtained

Unit 8.
Scintillation Counters and Probes

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 
Conduct and record a chi-square evaluation and analyze the results for 

acceptable instrument performance

8.2 
Perform and record an energy linearity check and volumetric calibration

8.3 
Demonstrate knowledge of proper use and maintenance of the scintillation counter 

or probe

8.4 
Demonstrate statistical significance of counting and decay by comparing the mean 

and standard deviation of a sample counted for IK to the same sample counted ten times 

as long, or for a minimum of 10K count

8.5 
Demonstrate the importance of using a technique that will maintain the exact 

geometry from one count to another

8.6 
Demonstrate the effects of dead time on the capacity of the system

Unit 9.
Gas-Filled Detectors

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
Perform the following with a G-M survey meter:

a. 
calibrate according to NRC specifications

b. 
perform a reference check source test and evaluate the results

c. 
compare results with those previously obtained

d. 
maintain records of calibration and testing

e. 
change batteries as appropriate

9.2
Perform the following with a dose calibrator:

a. 
determine linearity of response over entire range of radionuclide activity to be 

measured

b. 
determine significant geometrical variation in activity measured as a function 

of volume or configuration

c. 
test for accuracy with commonly used radionuclides that have  adequate reference 

standards available

d. 
check for constancy (precision) by using a long-lived radionuclide standard

e. 
evaluate test results and determine when service is needed

f. 
maintain records for each of the above procedures

Unit 10.
Dose Calculation and Administration

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
Calculate the dose of a specific radiopharmaceutical for a certain study using a 

calculator and decay chart:

a. 
verify and record patient name and age and the study requested

b. 
identify from the label on the radiopharmaceutical vial:  concentration, total 

activity, total volume, assay time, date of assay

c. 
determine lapsed time and calculate activity remaining

d. 
ascertain the activity needed for the procedure

e. 
calculate the volume of the radiopharmaceutical required to provide the 

appropriate patient dosage

f. 
log appropriate data into radiopharmaceutical dispensing records for the 

procedure

10.2
Verify radiopharmaceutical dose calculation

10.3
Demonstrate the correct method for dispensing a liquid radiopharmaceutical for 

intravenous administration

a. 
use aseptic techniques

b. 
use gloves and shields to minimize self-contamination problems

c. 
draw up the radiopharmaceutical behind a lead shield to within +/- 5% of the 

calculated dose

d. 
verify the radioactivity with the dose calibrator

e. 
record patient data and radiopharmaceutical data according to approval policy

f. 
label the syringe and/or syringe shield

10.4 
Demonstrate the correct method for dispensing a gaseous radiopharmaceutical 

using a gaseous dispensing/collecting apparatus and with patient who is able to 

cooperate with appropriate breathing technique

10.5 
Demonstrate the correct method for calculating doses and administering capsules

10.6 
Demonstrate the correct method for dispensing and administering liquid 

radiopharmaceuticals for oral administration

10.7 
Demonstrate the correct method of administering a radiopharmaceutical 

intravenously (as allowed by law/hospital policy) to include the following:

a. 
assemble injection tray with all necessary materials for venipuncture, including 

shielded syringe of radioactive material and gloves

b. 
position patient for the study to be done and/or for radiopharmaceutical 

administration

c. 
select a suitable vein and attach tourniquet

d. 
select a suitable needle or Angiocath

e. 
communicate with and reassure the patient, as appropriate

f. 
perform the venipuncture and administer the dose

g. 
observe the patient for reactions/extravasation

h. 
dispose of waste in appropriate radioactive waste or nonradioactive waste, a 

appropriate

Unit 11.
Radiopharmacy

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:

A.
Radionuclide Generator Systems

11.1
Demonstrate the correct procedure for elution of a "Mo/99mTc generator

a. 
assemble shield, vials, and all materials necessary for aseptic elution of the 

generator

b. 
perform complete procedure behind a lead shield using gloves

c. 
attach vials to correct input and output needles

d. 
use a shield on the vial that will contain eluate

e. 
assay elute in dose calibrator and record eluate activity in appropriate 

radiopharmaceutical accountability log

f. 
check to determine whether volume and activity eluted are appropriate to volume 

used and activity expected for that day

g. 
label the vial/shield with the appropriate information to include activity, 

volume, concentration, date and time of assay and radiopharmaceutical

11.2
Perform a 99Mo breakthrough Verify  test on a 99Mo/99mTc eluate:

a. 
determine 99mTc activity per volume using the appropriate dose calibrator 

setting

b. 
determine 99Mo activity per volume using the appropriate dose calibrator setting 

(and correction factors if appropriate)

c. 
calculate 99Mo activity per mCi of 99mTc activity

d. 
determine whether this concentration is acceptable for use

e. 
determine why an unacceptable level of 99Mo occurred and take appropriate 

measures

f. 
record results in the log book

11.3 
Perform an alumina ion colorimetric assay on a 99Mo/99mTc eluate (following the 

procedure protocol), analyze the results, and record in the book

B. 
Labeling Technetium-99m

11.4 
Demonstrate proper preparation of a radiopharmaceutical kit for MAA, colloid, 

phosphates/phosphonate, DTPA, gluceptate, DMSA, IDA agents, MAG3 99mTc-labeled cardiac 

and/or brain imaging agents, correctly labeling the material with [99mTc] pertechnetate 

or other appropriate agent to form a radiopharmaceutical:

a. 
to determine the amount and volume of radioactivity to be added to the kit, 

paying special attention to any imitation for level of activity or volume

b. 
to record radioactive dose and volume used in the daily log

c. 
to prepare the radiopharmaceutical with strict adherence to manufacturer's 

direction on heating, sequence of additions, and mixing

d. 
to check total activity in radiopharmaceutical vial with dose calibrator

e. 
to calculate and record the concentration of radioactivity of the compound, time 

and date of preparation, total activity and volume

f. 
to label the vial with time and date of preparation, lot number, 

radiopharmaceutical form, concentration and total volume

11.5 
Check radiopharmaceutical for proper pH, color, clarity and particle size, as 

appropriate, and record results in radiopharmaceutical log.

11.6 
Perform chromatography for the determination of radiochemical purity by:

a. 
assembling all materials for the procedure

b. 
expediently performing the procedure according to department protocol

c. 
demonstrating appropriate use of counting instrumentation in the determination 

of percent free, percent hydrolyzed and percent bound

d. 
recording data for each radiopharmaceutical on appropriate data log

11.7 
Evaluate quality control results and determine whether the material can be used

11.8 
Evaluate an imaging procedure which demonstrates a radiopharmaceutical 

biological distribution different than expected and determine the probable cause for 

such distribution

Unit 12.
Radiation Safety and Protection

General Outcome:

12.0
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:

A. 
Personnel Monitoring Devices

12.1 
Where whole-body and ring badges at all times in the clinical area

12.2 
Review the monthly and cumulative personnel exposure records with regard to 

maximum permissible dose limits

12.3 
Recognize and take appropriate measures to reduce exposure

12.4 
Use appropriate protection techniques to keep exposure as low as reasonable 

achievable

B. 
Surveys

12.5 
Perform area surveys of the hot lab and department

a. 
check survey instruments for proper function and calibration

b. 
use department protocol to determine areas for survey

c. 
use correct survey instrument for each type and level of radiation

d. 
interpret results and notify personnel, as appropriate

e. 
perform wipe tests and decontamination procedures as appropriate

12.6 
Receive and process radioactive shipments, including the generator, in the 

laboratory

a. 
log in the receipt of radioactive shipments

b. 
visually determine damaged packaging, and take appropriate precautions

c. 
monitor packaging material

d. 
contact the radiation safety officer

