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�  ey differences exist between the Intersocietal Commission for the Accredi-
tation of Nuclear Medicine Laboratories (ICANL) and the American Col-

lege of Radiology (ACR) Nuclear Accreditation Program. The ICANL process spe-
cifically examines patient outcomes, quality of images and reporting mechanisms, 
while the ACR program focuses on the imaging equipment and its maintenance. 

Nuclear Imaging Accreditation Standards ICANL vs. ACR�

 ICANL ACR 

FOCUS Quality of images  
Final report 
Assess large number of abnormal 
cases 

Instrumentation 
Camera accreditation 
Extensive phantom testing 

TRAINING IN-
TERPRETING 
PHYSICIAN 

Core Cardiology Training in 
Adult Cardiovascular Medicine 
(COCATS) Level 2: 4-6 months 
of cardiac nuclear training Inter-
pretation of >300 cardiac studies 
OR 
Certification by the Certification 
Board of Nuclear Cardiology 
(CBNC) 

Radiologists must be certified by 
the American Board of Radiol-
ogy, which includes 6 months of 
nuclear training and no specific 
cardiac requirement 
 
Non-radiologists: COCATS level 
2 or certification 

EQUIPMENT 
QUALITY 
CONTROL 

Acceptance testing of new imag-
ing equipment/quality control 
Quality control documentation for 
non-nuclear equipment such as 
resuscitation equipment 

Acceptance testing of new equip-
ment/quality control 
 
No requirement for non-nuclear 
equipment by the CBNC 

PROTOCOLS Specific requirements for format/
content of clinical protocols 

States clinical  protocols will be 
required 

CLINICAL IM-
AGES 

Submission of 10 cases (5 
SPECT/5 MUGA) 
 
Require abnormal/normal cases 

States clinical  protocols will be 
required 

REPORTING  All diagnosis cases reviewed/
signed within 2 days 
 
Critical results must be reported 
promptly 
 
Imaging report has specific data 
reporting requirements 

No guidelines for reporting 

SITE VISIT Mandates site visit No site visit required 

FEES ~$3,000 ~$1,000 facility fee/$400 nuclear 
cardiology fee 
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Case Study: Septic Arthritis 

�  linical History: 65-
year-old male with pre-

vious history of arthritis pre-
dominantly in shoulders and 
knees. Presented with in-
creased pain in his left kidney. 
 
Findings: A three-phase bone 
scan was performed after ad-
ministration of approximately 30 
mCi of Tc-99m-MDP intrave-
nously. Dynamic images dem-
onstrate hyperemia and in-
creased uptake of radiopharma-
ceutical activity in the patient's 
left knee joint. Blood pool and 
delayed images both demon-
strate abnormally increased up-
take in the same knee. Addi-
tionally, there is increased up-
take in the patient's left shoul-
der, to a lesser degree in his 
right shoulder. All of the foci of 
increased activity could be ex-
plained based on the clinical 
history of arthritis. However, in-
tense uptake in the distal left 
femur and the tibial plateau 
were suspicious for septic ar-
thritis. The clinical examination 
also pointed towards infection. 
Decision was made to perform 
imaging with Tc-99m-HMPAO-
labeled leukocytes. Intense up-
take was seen in only the left 
knee joint and proximal tibial 
shaft. 
 
Diagnosis: Septic arthritis.  
 
Discussion:  Bone scans with 
Tc-99m-MDP is commonly 
performed for evaluation of os-
teomyelitis. There is increased 
concentration in areas of in-

creased blood flow and 
osteoblastic activity. This 
increased uptake is non-
specific in areas such as 
the metabolically active 
epiphyses in children, in 
tissues involved with infec-
tion, inflammation, or other 
reparative processes such as 
Paget's disease, or neoplasm. 
When bone scans are posi-
tive but nonspecific, correla-
tion with clinical information 
and with other modalities is im-
portant. Ga-67-citrate, In-111-
WBC, or Tc-99-HMPAO-WBC 
imaging may be used in con-
junction with bone imaging to 
study osteomyelitis, septic ar-
thritis and similar conditions. 
Disadvantages of In-111 leuko-
cyte imaging predominantly 
stem from the cyclotron produc-
tion of the radionuclide and un-
favorable dosimetry. The major 
advantage of its widespread 
availability in the kit form make 
Tc-99m-
hexamethylpropyleneamine-
oxime (HMPAO) makes it a 
suitable agent for this purpose. 

Physical characteristics of Tc-
99m as a radionuclide are also 
favorable. Schauwecker found 
that in many clinical trials, the 
specificity and sensitivity of 
this agent in comparison with 
others was found as follows: 
Lantto, et al showed Tc-99m-
HMPAO to be more accurate 
in localization of lesions that 
Tc-99m-MDP, and more spe-
cific detecting at sites of pre-
existing disease.  
References:  
Schauwecker DS. The Scintigraphic 
Diagnosis of Osteomyelitis. AJR 
1991;158:9-18.  
Lantto T, Kaukonen JP, et al. Tc-99m 
HMPAO Labeled Leucocytes Superior 

to Bone  
Scan in the Detection of Os-
teomyelitis in Children. Clin 
Nucl Med. 1991;17:7-10. 
Images are copyright Wash-
ington University School of 
Medicine, reproduced with 
permission from gamma.
wustl.edu/home.html  

Radiopharmaceutical Sensitivity Specificity 

Tc-99m-MDP 94-95 33-95 

Ga-67 81 69 

In-111-WBC 88 85 

Tc-99m-Ceretec WBC 87 81 
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Contraindications and Warnings for Radiopharmaceuticals 

�  ost radiopharmaceuticals 
are designed to act as 

tracers without pharmacologic ac-
tivity.  However, some products do 
have contraindications and warn-
ings in certain patient populations 

HAMA as a contraindication. 
     Visit our website for a complete 
list of package insert contraindica-
tions: www.radiopharmacy,com 
and click on Contraindications link 
under the May 2007 section of the 
Newsletters page. 

as listed in package insert material.   
     For example, Tc-99m MAA should 
be used with caution in patients with 
severe pulmonary hypertension due 
to decreased pulmonary blood flow.  
Also, the package inserts for mono-
clonal antibody-based agents list 

Coding and Reimbursement Q&A: Radiopharmaceutical Cardiac “per study dose” 

�  t’s time to add another 
drug to the long list of 

hypertensive drugs that 
could interactive with a ra-
dionuclide renography for 
diagnosing renovascular hy-
pertension.  Aliskiren (Tekturna —–
Novartis), an oral direct renin inhibi-
tor for hypertension, was recently 
approved by the FDA.  Aliskiren is 
the first direct renin inhibitor to 
reach the market.  Its approval by 
FDA gives clinicians an important 

agent to use in patients with 
hypertension: one that acts on 
the renin-angiotensin-
aldosterone system (RAAS) 
through a different mecha-
nism and at a unique, early 
point in this complicated 

modulator of sodium, potassium, 
and fluids. 
     Renin inhibitors have been under 
development for many years, but 
manufacturing and synthesis issues 
delayed the development of an oral 
renin inhibitor with adequate po-

tency and bioavailability.  It is un-
clear how long a patient would 
have to be off of a renin inhibitor in 
order to limit the interaction with 
radionuclide renography. Based on 
other ACE inhibitors, the recom-
mendation will more that likely be 
between 48 to 72 hours. Radio-
pharmacy, Inc. has available, upon 
your request, a comprehensive list-
ing of drugs containing ACE Inhibi-
tors, ACE II inhibitors, and diuret-
ics. Please call the pharmacy if you 
are interested. 

Clinical Update: Drug Interaction 

�  uestion  We are updating our 
2007 Radiopharmaceutical 

coding procedures and would ap-
preciate guidance in coding our 
cardiac protocols. We currently util-
ize one and two day imaging proto-
cols making use of Tetrofosmin and 
Tl-201. The one day protocol util-
izes 4mCi of Tl-201, followed by a 
weight-based dose of Tetrofosmin. 
Two day protocols utilize weight-
based Tetrofosmin dosing only. For 
the two day protocol the initial and 
re-injection dose contain the same 
quantity of Tetrofosmin. The new 
2007 code for Tetrofosmin is de-
fined as per study dose up to 40 
mCi. Based on the CMS radiophar-
maceutical definition and the infor-
mation provided above what would 
be the proper radiopharmaceutical 
coding for the following protocols: 
 

One Day Protocol – Tl-201, 4mCi fol-
lowed by Tetrofosmin up to 40 mCi.  
One Day Protocol – Tl-201, 4mCi fol-
lowed by Tetrofosmin over 40 mCi.  
Two Day Protocol –Tetrofosmin up to 40 
mCi, followed by same size re-injection.  
Two Day Protocol –Tetrofosmin over 40 
mCi, followed by same size re-injection? 
 
Answer  The 2007 Healthcare Com-
mon Procedure Coding System 
(HCPCS) Level II code for Thallium 
is A9505 Thallium Tl-201 thallous 
chloride, diagnostic, per millicurie. 
The billing unit description is “per 
millicurie” administered. Therefore, 
bill four (4) units for the protocols 
listed above. 
 
The 2007 HCPCS Level II code for 
Tetrofosmin is A9502 Technetium 
Tc-99m tetrofosmin, diagnostic, per 
study dose, up to 40 millicuries. We 
call your attention to the billing unit 
of “per study dose”. This is the pri-

mary unit of measurement that 
drives the number of units to bill on 
the claim form. For the one (1) day 
protocols listed above, you are ad-
ministering one (1) per study dose 
of tetrofosmin. Therefore, you would 
bill (1) unit of A9502 with (4) units of 
A9505 for the thallium. For the two 
(2) day protocols, you are adminis-
tering two (2) per study doses, one 
for the rest study and one for the 
stress study, therefore you would 
bill (2) units of A9502 in both two 
day protocols. Some nuclear medi-
cine CPT procedure codes describe 
a “single study” while others de-
scribe “multiple studies.” It is this 
CPT language that prompted the 
HCPCS code language “per study 
dose” to account for those nuclear 
medicine CPT codes which might 
require more than one (1) “study 
dose” for one single CPT procedure 
code. 
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Regulatory Information Notice: Reportable Medical Events Involving I-131 

�  RC issued an 
information no-

tice (IN) to alert address-
ees about events in which patients 
were administered dosages of so-
dium iodide, iodine-131 (I-131) that 
were less than the prescribed dos-
ages, because of sodium iodide I-
131 capsules that remained in vi-
als, containing multiple capsules, 
after administration. These occur-
rences resulted in medical events 
because the patients did not re-
ceive the prescribed dosages. It is 
expected that recipients will review 
the information for applicability to 
their facilities and consider actions, 
as appropriate, to avoid similar 
problems.  
     In September 2006, one licen-
see performed administrations in-
correctly on two separate occa-
sions. In each case, only one so-
dium iodide I-131 capsule was ad-
ministered to the patient, rather 
than the two capsules containing 
the total dose. Consequently, the 
patients did not receive the dos-
ages prescribed in the written direc-
tives. Before these events, the li-
censee had received the total pre-
scribed dose of I-131 in a single 
capsule. In the case of these two 
events, instead of the expected sin-
gle capsule, the commercial radio-
pharmacy dispensed two capsules 

containing the prescribed dose. The 
licensee measured the radioactivity 
in each vial containing capsules, 
before administration, to ensure the 
proper dosage amount. When the 
content of each of the vials was 
emptied, for administration, one of 
the two capsules remained in the 
vial. Each vial was placed back into 
its shipping container and returned 
to the pharmacy. Each of the two 
patients was released, having re-
ceived only a portion of the pre-
scribed dosage. 
     NRC regulations, in 10 CFR 
35.63, do not require licensees to 
perform a direct measurement of a 
unit dosage in a dose calibrator be-
fore administration, if the unit dos-
age is corrected for decay based on 
the activity determined by an appro-
priately licensed manufacturer, pre-
parer or licensee (e.g., commercial 
pharmacy). However, as a measure 
for prevention of these types of 
medical events, a licensee could 
assay the vial containing I-131 cap-
sules, after administration of the 
dosage, to assure that no capsules 
remain in the vial. To keep occupa-
tional doses as low as reasonably 
achievable, assay measurement of 
the vial post-administration is pre-
ferred over visual verification of the 
content of the vial. Precautions can 
also be taken before administration, 
and include reviewing the packing 

slip before administration, to verify 
the number of capsules shipped by 
the pharmacy. Further, assaying 
the activity before administration 
could identify that the total dose 
was not in the vial and that missing 
capsule(s) may, for example, have 
been placed in another vial of the 
shipment. 
     Besides resulting in a medical 
event, another negative conse-
quence of a capsule remaining in a 
vial is that the licensee may incor-
rectly mark and label the vial for 
transport back to the commercial 
radiopharmacy. For example, the 
vial may be placed back into the 
original container and shipped back 
to the commercial pharmacy with 
the marking and labeling of a pack-
age that is assumed to be empty, 
when in fact, it is not. This could 
result in a violation of the require-
ments in 10 CFR 71.5, 
“Transportation of Licensed Mate-
rial.” Another example of an ad-
verse consequence of a capsule 
remaining in the vial is that this 
might result in the inadvertent dis-
posal of the vial containing I-131 in 
“non-radioactive” waste. This could 
lead to a violation of the require-
ments for waste disposal, or the 
requirements for storage and con-
trol of licensed material in 10 CFR 
Part 20, “Standards for Protection 
Against Radiation.” 

NOTE TO READERS: In an effort to keep the Monthly Scan relevant, useful and informative, feedback on the contents of the 
newsletter is welcome. Readers desiring to contribute articles, suggestions for future articles, bulletins, website postings, and 
other items of interest to the Monthly Scan readership, should contact a pharmacist at Radiopharmacy, Inc. 

Email: service@radiopharmacy.com 
www.radiopharmacy.com 

1409 East Virginia Street 
Evansville, IN 47711 

(812) 421-1002   Fax (812) 421-1004 

705 Miller Road 
Dix, IL 62830 

(618) 266-9960   Fax (618) 266-9963 
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