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1.Introduction to 
Nuclear Medicine
What is Nuclear Medicine?

Nuclear Medicine is a medical specialty that uses small amounts 

of radioactive materials, known as radiopharmaceuticals, to 

diagnose and treat different diseases. 

Key Technologies Used in Nuclear Medicine:

A. Diagnostic:
Diagnostic radiopharmaceuticals help physicians detect molecular level changes 
important for diagnosing conditions such as cancer, heart disease, and brain 
disorders.

Example: Fluorodeoxyglucose (18F-FDG) is used to identify cancer because cancer 
cells absorb more glucose than normal cells.

Imaging technologies like PET (Positron Emission Tomography) and SPECT (Single 
Photon Emission Computed Tomography) capture radiation emitted by these 
radiopharmaceuticals to create images that help diagnose and localize diseases.

Hybrid imaging techniques, such as PET/CT and PET/MRI, combine functional and 
anatomical information, providing a comprehensive toolkit for diagnosis.

B. Therapeutic:
Therapeutic radiopharmaceuticals allow physicians to specifi cally target and 
treat diseases.

Example: Using 177-Lu labeled Prostate Specifi c Membrane Antigen (PSMA) to treat 
prostate cancer targets cancer cells specifi cally.

Radiopharmaceuticals emit radiation that selectively destroys diseased cells, 
reducing damage to healthy surrounding tissue.

The diverse treatment applications span fi elds such as oncology, cardiology, and 
endocrinology.

C. Theranostic = Therapeutic + Diagnostic:
The concept of using the same molecular target for both diagnosing and treating 
disorders.

Example: Using Iodine-123 to diagnose and Iodine-131 to treat thyroid cancer 
because thyroid cancer cells absorb more iodine.



2.What is it like 
to be a nuclear 
medicine 
physician?

They Diagnose

They Treat

They Discover

Nuclear medicine physicians play a pivotal role in 
diagnosis of cancers and other disorders through:

Interpreting Tests: Analyzing imaging tests like PET scans and SPECT scans to make 
accurate diagnoses.

Patient Consultations: Reviewing medical history, assessing symptoms, and 
discussing concerns to determine the need for specifi c nuclear imaging tests.

Overseeing Radiopharmaceutical Preparation: Managing the calculation of doses 
and the preparation of radioactive materials for diagnostic use.

When radiopharmaceutical treatment is required for 
conditions such as cancer or thyroid disorders, nuclear 
medicine physicians provide comprehensive care by:

Patient Preparation: Consulting with patients to explain therapeutic procedures, 
set expectations, and prepare them for treatment.

Therapeutic Procedures: Administering radiopharmaceuticals for treatment.

Post-Therapy Monitoring: Observing patients after procedures to evaluate 
treatment effectiveness and manage any side effects.

Collaboration: Work with oncologists, endocrinologists, and other specialists 
to develop and execute treatment plans that incorporate nuclear medicine 
techniques.

Nuclear medicine has signifi cantly advanced our 
understanding of normal physiology and the pathology 
of diseases through the study of radiopharmaceuticals. 
Nuclear medicine physicians are at the forefront of 
innovation and research, contributing to:

Research and Development: Developing new radiopharmaceuticals aimed at 
diagnosing and treating diseases.

Clinical Trials: Leading or participating in clinical trials to evaluate the safety and 
effectiveness of new radiopharmaceuticals and imaging technologies.

Conduct research to study normal physiology and natural history of disorders. 



The primary certifi cation authority is the 
American Board of Nuclear Medicine (ABNM). 

Key pathways to certifi cation include:
Three years of dedicated nuclear medicine training following one year of 
internship. Training in other specialties may also be credited.

Other common pathways include: 

•  Combined Internal Medicine Pathway: Four years of combined residency 
training in nuclear medicine and internal medicine.

•  Combined Radiology Pathway: Four or fi ve years of combined residency 
training in nuclear medicine and diagnostic radiology.

Training Pathways3.


