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• Image Gently Steering Committee

• Conway-Treves Award from the Pediatric Imaging 
Council of the SNMMI

• Past President of the SNMMI (2012-2013)

Communicating with Children and Families

• You are the message!

• When speaking to children, keep it age appropriate

• Discuss both the benefits as well as the risks!

• “Do you have any question or concerns you would 
like me to address?”

• Challenges communicating effectively about 
nuclear medicine and radiation

Essential aspects of nuclear medicine

• How does nuclear medicine and molecular imaging 
differ from other modalities?

• Why is nuclear medicine imaging important?

• How is radionuclide therapy different than nuclear 
medicine imaging and radiation oncology?

What is nuclear medicine?

• Nuclear medicine imaging uses safe, painless, and cost-
effective techniques to image physiology and function.
– It uses very small amounts of radiopharmaceuticals and 

traces their progress through your body. 

– Nuclear medicine is unique, because it helps doctors “view” 
how your body is functioning.
• This is different from x-rays or CT scans, which show 

how your body looks rather than how it works.

• Nuclear medicine therapy uses larger but targeted
amounts of radiation to treat thyroid disease and 
cancer.

Why is nuclear medicine important?

• Enables early discovery since changes in function often 
occur before changes in anatomy.

• Enables quick, personalized management of treatment.

• Can safely view and treat disease and avoid more 
invasive procedures.

• When nuclear medicine is performed with the right test 
using the right dose on the right patient at the right time, 
it is of great clinical benefit!

1 2

3 4

5 6



2

Patient 
imaged 
with 
camera

How does nuclear medicine imaging work?

Agent goes 
to some 
organ or 
tissue, say 
the lungs

Image 
of lung 

scan

Imaging 
agent 

given to 
patient

Ventilation/Perfusion (V/Q)
Lung Scan

133Xe Ventilation                   99mTc MAA Blood Flow

Patient with pulmonary embolism
From Nuclear Medicine- The Requisites
Ziessman HA et al editors, 2014. 

Radionuclide Therapy

8 YO M 32 kg
Metastatic thyroid cancer

1 hr                 4 hr                24 hr
Post 131I administration

13 YO M
Metastatic neuroblastoma

123I MIBG      131I MIBG      123I MIBG        
pre-Tx          639 mCi          post-Rx      

Essential aspects of radiation and risk

• What is radiation?

• Are we exposed to radiation in every-day life?

• How is radiation measured and what are the units used?

• Does nuclear medicine emit radiation? If so, how 
much?

• Are children more sensitive than adults?

• What is the medical community doing to try to keep the 
radiation dose as low as possible?

What is radiation?
• Radiation is energy given off by a 

source
– Visible light, microwaves, infrared

• Higher energy radiation may fall into 
the category of “ionizing radiation”
– X-rays, gamma rays, beta and alpha 

particles
– These radiaitons may pass through tissues 

but in some instances they may deliver 
energy to the tissues causing specific 
changes in atoms and molecules 

– Too much ionizing radiation may damage
or even kill tissues

How much ionizing radiation do people get?

Natural
Background 
(54%)

CT (26%)

Radiography (4%)

Interventional 
radiology (2%)

Nuclear 
medicine 
(7%)

Other
Non-medical (4%)

The average annual radiation exposure in the U.S. is 
5.5 mSv total, with 2.3 mSv coming from medical 

procedures.  NCRP Report 184 (2019)

Fluoroscopy (2%)

7 8

9 10

11 12



3

Are some populations more sensitive to 
ionizing radiation than others?

Young women                                        FetusChildren
(newborn to 20 years)

Communication of Risk

• Need to be prepared to speak to referring physicians, 
patients, and parents

• In general, referring physicians have very little 
understanding of radiation risk and may perceive 
nuclear medicine as a “high dose” procedure.

• Teenage patients and parents may have seen 
discussions of medical radiation in the news.

• Reports have shown that informing patients regarding 
radiation risk does not adversely affect their 
willingness to have an appropriately ordered study.

A reasonable approach is to discuss with patients 
and their families:

•We will be administering a small amount radioactivity in 
order to perform a study which emits radiation similar to 
that emitted by x-ray machines.  

•This exposure may lead to a slight increase in the risk of 
contracting cancer sometime in their lifetime. 

•The radiation dose from this procedure is in the range of 
many other radiological tests and is on the same order as 
that individuals get from natural background in 1-2 years.

•The dose to the parent is on the order of the radiation one 
would receive during a transcontinental flight.

Is there a risk associated 
nuclear medicine imaging?

• Many medicines and medical procedures can have side 
effects, particularly if one uses too much. The same may 
be true for nuclear medicine although there is no direct 
evidence of this. 

• When recommended, these tests give your doctor 
important information well worth the very small risk. 

• Used in the right way for the right patient at the right time, 
nuclear medicine is very safe and effective.

What if I receive  a number of scans?

• The risk for each scan is considered to be independent 
and not affected by the fact that the patient may have 
received radiation from scans previously 

• Each scan has its own potential risk.

• Thus, the potential risk of receiving 3 PET/CT scans is 
3 times that of receiving one scan.

• The risk of the 3rd PET/CT is the same as the first one.

• The appropriateness, risk and benefit of each scan 
should be considered independently without regard to 
the radiation received from previous X-rays or scans.

How much radiation is considered too much?

• The answer is: More than is necessary.

• Each imaging procedure takes a certain amount of 
radiation to perform appropriately.  

• Using too much leads to unnecessary radiation 
dose to the patient, and using too little may not 
provide enough information. 

• Each imaging procedure is optimized for the 
medical task at hand, the equipment being used, 
and the patient.
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What is the imaging community doing?

• Image Gently (imagegently.org):  

Dose optimization in pediatric imaging

• Image Wisely (imagewisely.org)

• How to Understand and Communicate Radiation Risk (Peck, Samei)

• SNMMI (www.snmmi.org/dose)

• AAPM

– Public Education Committee

– Radiation and Medical Imaging: Communicating Clear Answers to 

Top Questions (18 questions) Radiation and Medical Imaging: Communicating Clear 
Answers to Top Questions (2022)

Questions?
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