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 Regulation of Nuclear Medicine Laboratories 

¨ NRC (and/or agreement state surrogates) 
¨ State/Local Departments of Health 
¨ CMS 
¨ TJC, DNV  
¨ IAC  (formerly ICANL) 

¨ ACR 
¨ EPA 
¨ DOE, DOD, DHS 
¨ DOT, ICC/FAA 
¨ CAP, COLA 
¨ etc. 
 
 
 



Today’s Topics 

 
Routine QC & Accreditation 

CMS 
Transportation 

CLIA 
 NRC (new technologies) 

    



Routine Operations 

¨  Your application and/or license may 
contain statements that are more 
restrictive than the NRC/State regulations 

¨ PRN or traveling technologists must be 
made aware of your procedures, 
especially dosages. 

¨ Operating P&P may or may not be a part 
of your license application. 

 
 

   
 



Routine Operations 

¨  Keep your license up to date with your 
actual practices. 

¨ Pay attention to memos from your 
licensing body about blanket changes 
they have made in regulations. These 
changes apply to you even  if you haven’t 
made a license amendment. 

¨ Make sure everyone knows about any 
license changes you make. 
 

   
 



Routine Operations 

¨  Pay attention to physicist  visits and reports. 
¨ The RSO and ultimately the CEO/owner are 

responsible for seeing to implementation and 
compliance. 

¨ BUT they aren’t usually aware of the minute-to-
minute operations unless the NMT tells them. 

¨  Document RSO and AU presence and reviews 
and make sure they follow-up on their issues. 
 
 

   
 



Routine Operations 

¨  KEY OMISSIONS 
¨ Failure to document daily constancy 
¨ Failure to document monthly RSO review 
¨ Failure to timely document “badge” reports 
¨ Failure to get annual exposure reports 
¨ Failure to get annual reports from NMTs or 

AUs working at other sites 
¨ Failure to inservice non-NMTs with 

exposures 
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CMS 

¨ Medicare Administrative Contractor (MAC) 
 

¨ Comprehensive Error Rate Testing (CERT) 
¨ e.g. If LOS is <1 day, 36% of claims have 

errors ($3.4 billion dollars) 
¨ (This doesn’t directly apply to offices, but it 

may effect RAC thinking.) 
¨ Are you an IDTF or a Hospital Outpatient 

Facility (if your practice has been bought by a 
Hospital System). 
 

   
   

    
 



CMS 

¨ Recovery Audit Program 
¨ Targets (CERT): duplications, incorrect payment, non-covered 

services (not reasonable and necessary), incorrect coding, etc. 
¨ Recovery Audit Contractor (RAC) 

· Applies to hospitals, clinics, individual offices – all providers 
· 5% of denials are appealed. 50% of those appealed are 

reversed. 
· i.e. “high sensitivity” screening program 
• Nongovernmental contractor paid 9-12% of recoveries to 

recover billions of dollars already paid by CMS for 
beneficiary services 

 



CMS 

¨ Recovery Audit Program 
¨ Recovery Audit Contractor (RAC) may follow a thread from a 

hospital or other provider to your facility. 
¨ You may be requested or required to provide or verify 

information from another site. 
¨ If the request comes from RAC, timelines apply. 
¨ Do not ignore a request just because the audit is focused on 

another facility. 

 



CMS RAC Audit for Myocardial Perfusion Scan  
 

¨ Prove:  
¨ Have an order for test 
¨ Order was written prior to performing the test 
¨ Order was signed by an MD/DO licensed and 

credentialed to order such a (non-physician (PAs, 
NPs, etc.) initiated orders are in flux with current 
federal and state regulations) 

¨ Order meets “reasonable and necessary” criteria 
¨ Progress notes document criteria for R&N 
¨ Order and progress notes are legible, including 

signatures 



CMS RAC Audit for Myocardial Perfusion Scan  
 

¨ Prove:  
¨ Lab identified the patient by 2 methods 
¨ Lab has the equipment to perform the test 

ordered. 
¨ Lab performed the test as ordered* 
¨ Test was properly performed (QC) 
¨ Test was interpreted by an MD/DO trained 

and credentialed to do so  
¨ Interpretation was signed or validated in a 

manner acceptable to CMS (no rubber stamp) 



Routine Operations 

¨  Read your license application 
¨ Every person who handles RAM in your facility 

has agreed to be knowledgeable about and 
abide by the statements in your application. 

¨ Read and post your RAM license 
¨ Every person who handles RAM in your facility 

has agreed to be knowledgeable about and 
abide by the statements in your license. 

 
   

   
    

 



CMS RAC Audit for Myocardial Perfusion Scan 
 

¨ Prove:  
¨ Interpretation was transmitted to the treating 

physician in a timely manner with respect to clinical 
decisions for patient care  

¨ Treating physician used the test data in the care of 
the patient (and acknowledged this in progress 
notes) 

¨ Bill that was sent by the facility and the interpreting 
physician listed correct CPT and ICD-9/10 codes 

¨ CPT and ICD codes are supported by physician 
entries in the medical record 

 
 



CMS RAC Audit for Myocardial Perfusion Scan 
 

¨ RAC independently checked  
¨ Patient has not had other tests to address the 

same issue within “x” days, including other 
hospitals and private offices (no 
“duplication”) 

¨ All providers (ordering, performing, 
interpreting) are enrolled in the CMS program 
(Medicare) 



CMS RAC Audit for Myocardial Perfusion Scan 
 

¨ Penalties  
¨ Return payments for failed service(s) audited 

(and possibly interest) 
¨ Larger scope RAC audit (if you did it wrong 

once, you probably did it wrong again) 
¨ Medicare fraud and abuse (not a RAC 

decision) 
· $250,000 + $10,00/event + 10 years/event in prison  
· CMS program disbarment* 

 



CMS RAC Audit Summary 
 

¨ The rules are written in favor of CMS and RACs 
¨ Time limits are closely followed and failure to 

timely respond will be held against you 
¨ You (the actual performer (provider) are 

responsible for many things that others do 
without your knowledge and outside of your 
control (“knew or should have known”) 

¨ CMS official position is to correct “errors,”  
¨ AND they promised Congress billions in return 

for computer systems, etc. 
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   Regulations for Transportation of Radioactive 
Materials 

¨ NRC/State Radiation Control 
¨ DOT 

¨ ICC, FAA 
¨ DOE 
¨ USPS 
¨ Private carrier 
¨ (IAEA) 

 



   Regulations for Transportation of Radioactive 
Materials 

¨ Everyday receiving of unit doses and other 
standard radiopharmaceuticals from 
licensed radiopharmacies is trivial. 

¨ Returning standard dosage level 
radiopharmaceuticals locally is easily 
handled but requires specific documented 
training per 49 CFR 172.704. 

¨ When you are the shipper for RAM crossing 
state lines by ground or any trip by air, the 
process involves more rules. 
 



   You as the Shipper 

¨ Hire someone else to do it for you. 
¨ If not, read 49 CFR 171-181 and take notes. 

¨ Paperwork is specific 
¨ Training of everyone who interacts with the 

document 
¨ Designation of acceptable training, trainers, and 

trainees is the responsibility of the RAM licensee 
(i.e CEO not the RSO) 

¨ Packaging (prove it) 
¨ Labeling based on limits that vary by carrier 

 
 

 



   Lessons from DOT/FAA Wrong Answers 

¨ What is a “reasonable time” if the inspector calls the lab phone 
operator to reach the RSO? (Key: It is up to the inspector.)  

¨ What do you do when Hazmat in another state calls your facility at 
2 a.m. to ask about this RAM (returned sheet source) package 
involved in a wreck? 

¨ How did you document that the RSO is qualified to be the RSO ? 
(Hint: This does not necessarily have anything to do with RAM 
training and experience.) 

¨ How do you document that the trainer is qualified to train others 
for DOT purposes? (Hint: Good Luck) 

¨ What will happen when the inspector asks the clerk who typed the 
label when and where his/her radiation materials training was 
received?  

¨ What do you do when the delivery service says their pilot won’t let 
your RAM on the plane? 

 
 



   You as the Shipper 

¨ Hire someone else to do it for you. 
¨ If not, read CFR and take notes. 

 
 



 Regulatory Issues for Nuclear Medicine 

 -General feeling of overregulation 
 -Costs (in hospital personnel) of regulation are not 

commensurate with the risks 
 -Real training and experience criteria are extremely 

variable from one hospital/clinic to another 
 -Decisions are being made by entities (financial and 

political) rather than by scientific groups 
 -New applications occur faster than regulations can 

adapt  
    -There are lots of regulations that the average lab is 

not aware of 
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CLIA 

¨ Clinical Laboratory Improvement Amendments  
¨ 1987-88 
¨ Purpose: To improve the quality of laboratory 

services provided to HCFA (now CMS) 
beneficiaries 

¨ By: defining components of quality and 
inspecting laboratories 



CLIA 

¨ Waived testing (home use, low complexity)  
¨ Glucometer for PET screening 
¨ Urine pregnancy dipstick 

¨ Moderate complexity (not pertinent to NM) 
¨ High complexity (almost any radiation detector, 

autoanalyzers, etc.) 
 

¨ Nuclear Medicine can have its own certificate or 
operate through your Pathology Dept. etc. 



CLIA Certification Is Required for 
Federal Reimbursement 

For performing any test in which you: 
Analyze  

(by any method) 

Any tissue or body component 
(Including blood, urine, CSF) 

Removed from the body 
for Clinical Diagnostic purposes 

(Research use is excluded) 
(Therapy is excluded)  



CLIA and Nuclear Medicine 

Unofficial Classification 
 
Group I:    nonimaging tests of in vivo function 
 
Group II:      diagnostic imaging procedures 
    (unit dose) 
Group III:    diagnostic imaging procedures 
    (in-house generator and/or kits) 
 
Group IV+:      therapy procedures  



CLIA “Common” “Group 1” Tests 

 
*Radioimmunoassay, etc. 

 
thyroid iodine uptake by probe technique 

*GFR by blood and/or urine sample techniques 
*Schilling tests  

*plasma/RBC volume 
*CSF leak detection with pledget counting 

*H. Pylori breath tests 
*Absolute blood volumes by blood sampling technique  

*Post-surgical excised sample imaging 
    



 
CLIA 

Blood drawing:  
 

Patient preparation & specimen labeling 
 

Exactly who handles the specimen at each step 
 

Each person’s training, including CE and 
licensure/certification 

 
Semiannual quality verification to do the tasks 

that each person is allowed to do 
 
 



 
CLIA 

If any sample is centrifuged, you must 
perform and document: 

 
Annual mechanical certification of the 

speed at which the centrifuge spins 
 

And have a written policy stating how fast it 
should spin, how it is tested, who tests it, 
what to do if it doesn’t pass, how to put it 

back in service, etc.  



CLIA Wrong Answer 

Question: Was semiannual observation of 
individual competence performed, 

documented and acceptable? 
Options:  Yes   No   Not-Applicable 

 
Data: January 5 & June 30 

 
¨ Conclusion: semiannual means once in 

each 6-month period, not twice a year 



CLIA Wrong Answer 

Question: If cleansing residue is not 
completely removed from test tubes, is 

test accuracy affected? 
Options:  Yes   No   Not-Applicable 

 
Data: 10,173  vs. 10,268 

 
¨ Conclusion: Soap scum does not stop 

gamma rays. 



CLIA Summary 

-Choose your deemed accrediting organization 
(you don’t get to pick the inspector or the date) 

-Read their survey criteria in detail 
-Take a “worst case” approach to each question 

-Change your policies to match verbatim the 
accreditor’s criteria 

-Have every pertinent facility/department policy 
available for the inspector 

(If you can’t produce it, it doesn’t exist) 
-Train and prep every person performing any task 

-Run a very careful laboratory 
 
 



Issues: NRC/State Regulatory Issues 

-Who is trained to handle the radiation safety 
issues related to microsphere preparation? 

-Who is trained to handle the clinical issues of 
microspheres as it applies to radiation 

exposures to non-patients after injection? 
-Wipe testing of sealed sources? 

-Written directive? What happens when you 
can’t administer all of the microspheres that 

you intended? Is that a medical event? 
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What is Nuclear Medicine (1974)? 

 
 Nuclear Medicine is a medical specialty that uses the 

nuclear properties of radioactive and stable nuclides 
  
 (i) to make diagnostic evaluations of the anatomic and 

physiologic conditions of the body and 
  
 (ii) to provide therapy with non-sealed sources of 

radioactivity. 



What is a Non-Sealed Source of Radiation? 
 

 
 
Practical Definition: A source of radiation, other 

than external beam irradiation, which, once 
administered, can not be removed from the 
patient. 



Y-90 Labeled Microspheres 

 



Is a Tc-99m MAA particle a drug or a device? 
(Is it a sealed or a non-sealed RAM?) 

¨ Tc-99m MAA 
¨ Mostly gamma emitter 
¨ Diagnostic intent 
¨ Several hundred thousand 

particles 
¨ Human albumin 
¨ 20-90 microns 
¨ Intravenous injection 
¨ No realistic way to retrieve 

particles 
¨ Particles stay in the body 

until metabolized 
 

 

 



Is a Y-90 microsphere a drug or a device? 
(Is it a sealed or a non-sealed RAM?) 

¨ Tc-99m MAA 
¨ Mostly gamma emitter 
¨ Diagnostic intent 
¨ Several hundred thousand 

particles 
¨ Human albumin 
¨ 20-90 microns 
¨ Intravenous injection 
¨ No realistic way to retrieve 

particles 
¨ Particles stay in the body 

until metabolized 
 

 

¨ Y-90 microspheres 
¨ Beta emitter 
¨ Therapeutic intent 
¨ Millions of particles 

 
¨ Glass or resin 
¨ 20-60 microns 
¨ Intraarterial injection 
¨ No realistic way to retrieve 

particles 
¨ Particles stay in the body 

permanently unless organ 
removed at surgery 



Who decides what is a sealed source of radiation (a “device”) vs. what 
is a non-sealed source (a  “drug,” “radiopharmaceutical,” or 
“biological”)? 

 
 
Officially: The FDA 
 
Practically: The manufacturer has a great influence on the 

decision.  



Is a Y-90 microsphere a device or a drug? 
(Is it a sealed or a non-sealed RAM?) 

¨ This is what the 
manufacturers 
knew. 
 
 

 
 
 
 
 

              
   JAMA 297:1304, 2007 



   Regulatory Requirements 

¨ Y-90 microspheres must be used in accordance with 
US NRC and/or State RAM requirements 
 

¨ 10 CFR Part 35.1000 (Other Medical Uses of 
Byproduct Material) 
 

¨ Authorized User (AU) Physician 
¨ Radiation Oncology  
¨ Nuclear Medicine 
¨ +/- Diagnostic Radiology 
¨ +/- Interventional Radiology 

 



Currently available commercial forms of  
 Yttrium-90 microspheres: 

  
 
1. SIR-Spheres® 

2. TheraSphere® 



US Approval Status 

 
¨ SIR-Spheres®: PMA (premarket approval, device equivalent of 

NDA for drug) 
¨ “Demonstrated safety and effectiveness” 
¨ often referred to as “FDA approved” 

 
¨ TheraSphere®: (HDE) (Humanitarian Use Device exemption) 

(not PMA or NDA) 
¨ “Demonstrated safety and probable clinical benefit”  
¨ can be legally marketed and charged for under HDE 

 
¨ HDE Requirements: 

· IRB oversight and approval required 
· Use within approved labeling does not constitute 

research or investigational use 



Summary: New Therapies 

 
¨ What about other new therapies: 

nanoparticles, non-ionizing labels for 
diagnosis and therapy, how quickly can 
university practices move to the 
community? 
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