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FOREWORD 

This Project on “E-Learning in Nuclear Medicine” was conceived as an answer to the need for 
continuing education of physicians, technologists and other allied professionals working in Nuclear 
Medicine.  Wherever they are in this vast continent of Asia, these professionals have to be provided with 
opportunities for self-growth through every pertinent means available.  As they are separated by 
geography, language, culture and levels of development it is obvious that these differences have impact 
on their health care delivery and practices.   

To be sure, there have been rapid advances in Nuclear Medicine which can widen the gap even more 
between the more developed economies and the less developed ones.  The nuclear medical infrastructure 
in the former can be as sophisticated and State-of-the-Art as in the Western countries while there may 
just be rudimentary – or even inexistent – in the latter.  In whichever situation a Member State may find 
itself in, human resource development should still command priority attention despite difficulty in 
accessing nuclear technology for utilization especially in developing countries.  This is compounded by 
scarcity of training opportunities within the Region and the relatively fewer Centers of Excellence which 
could serve as hubs for further education & training. 

The Project seeks to foster self-directed learning addressed to physicians still in their formative years or 
to those who may require re-training long after formal schooling and assessments.  Nuclear Medicine 
imaging instrumentation has come a long way from the venerable rectilinear scanner of yesteryears to 
the hybrid imaging devices that fuse anatomy with physiology in current usage.  Newer 
radiopharmaceuticals, including cyclotron products, are now being used for both diagnostic & 
therapeutic applications.  Scintigraphic images can be processed in laptops and can be transmitted across 
continents and discussed in teleconferences.  With the wide availability of computers and PACS 
systems, scans and images generated by other radiological instrumentation can be viewed in different 
formats.  Which make them good materials for e-learning. 

IAEA has tasked the Asian School of Nuclear Medicine (ASNM), through RAS/0/047, to produce e-
learning materials for uploading into the ANENT cyber platform.  A few selected members of the 
ASNM Academic Senate were invited to participate in this task without leaving the confines of their 
homes or offices, much less their countries.  This Home Assignment is a very practical means of 
harnessing the expertise of senior Nuclear Medicine practitioners through submission of cases which 
they see quite commonly in their practice, or unusual (or rare) enough to become teaching files, or 
something that is prevalent in their country and for which some indigenous radiopharmaceuticals can be 
used for imaging, or even something which can alter the management of a disease or influence its 
course.  All clinical disciplines are represented in the array of cases, although some may have more than 
the others.   

The format of the submitted cases is fairly uniform and user-friendly.  The write-up is so concise and 
straight to the point, with a short history (even already the diagnosis), scintigraphic images presented 
with other lab data or ancillary imaging, a short discussion that delivers the message or teaching point.  
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Definitely not the format of a Clinico-Pathologic Conference (CPC) with a suspenseful revelation only 
at the end!  Good enough for a quick read for the busy consultant or a harassed resident. Or to refresh 
memories of cases seen after all those years. 

This Project is only the beginning of the effort to provide continuing education to Nuclear Medicine 
professionals through self-directed learning through cyber-space.  It is a very modest output by the 
Asian School of Nuclear Medicine primarily for those with very limited means of acquiring new 
information.  It is not intended to replace formal channels of education and training (and their 
corresponding assessments of terminal competencies).  Who knows?  Maybe when all the Member 
States start contributing their cases and ASNM Country Principals and Faculties and national training 
officers throw in their share, and with IAEA support, we might end up with a large Nuclear Medicine 
compendium of some sort uploaded in the ANENT cyber platform  When that time comes, then, maybe, 
cyber space may run out of space. 

 
      TEOFILO O.L. SAN LUIS, JR., MD, MPA 

      Dean, Asian School of Nuclear Medicine 
      Editor, “E-Learning in Nuclear Medicine” 
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ENDOCRINOLOGY 
 
 
 
 
 
Being the first organ to be studied using radionuclide techniques, the thyroid gland has a 
special role to play in Nuclear Medicine applications.  Both diagnostic & therapeutic 
components provide wealth of information toward optimum patient care.  No Nuclear 
Medicine facility is ever complete without offering any service – either in vivo or in vitro 
– that is related to the thyroid.  In this chapter, thyroid investigations, particularly 
imaging in benign or malignant conditions, remain essential and indispensible to 
physicians dealing with the thyroid.  Radionuclide therapy with I-131 has been the 
cornerstone of therapeutic Nuclear Medicine, saving countless lives in the process. 

Parathyroid imaging with Tc-99m sestamibi has proven very useful in localizing 
adenomas and in tracing its ectopic location.  Nuclear Medicine’s role in parathyroid 
studies has been instrumental particularly in clarifying obscure clinical conditions. 
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1.7 Autonomous Thyroid Nodule with 
Papillary Thyroid Cancer 
(Thyroid Scintigraphy / Contributed by Indonesia) 
 

 
 

 
HISTORY 

A 65-year-old female noted palpable mass in 
her left retro-auricular region six months prior 
to consultation. The mass was painless and 
slow growing. Recurrence of mass was 
discovered after extirpation. She had no history 
of thyroid disorder. 
 
 

 
FINDINGS 

Thyroid Scintigraphy. This lady has left retro 
auricular mass suspected of malignancy 
(papillary carcinoma) with unknown origin. Tc-
99m pertechnetate thyroid scan (Figure 1) 
showed increased tracer uptake by the nodule 
involving the entire left lobe (hot nodule), with 
faint or nearly no tracer uptake in the entire 
right lobe (suppression). Her thyroid function is 

subclinical hyperthyroidism. 
 
Thyroid Function Tests. FT4 = 1.24 (0.71-1.85); 
TSHs: 0.112 (0.47-4.6); Tg: 32.2 (<55).  
 
Ultrasonography. Neck ultrasound revealed a 
hypoechoic mass (18x16x14mm) at the left 
retro-auricular area suspected to be 
lymphadenopathy. 
  
Thyroid ultrasonography showed a nodular 
goiter (solid type) in the left lobe. A small 
nodule was also found at the right lobe. There 
was no sign of lung involvement on chest x-ray. 
 
Biopsy was done on the left retroauricular 
lymphadenopathy with histopathological result 
of secondary metastasis of papillary carcinoma.  
The origin could be from thyroid, 
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gastrointestinal tract, lungs, genito-urinary 
tract. 
  
 

 
DISCUSSION 

Autonomous thyroid nodule (ATN) actively 
traps circulating iodine, often at an accelerated 
rate, and is at least partially independent from 
the influence of endogenous thyroid 
stimulating hormone (TSH). In general, the 
laboratory findings include: (A) appearance of a 
hot area on the thyroid scan with partial or 
complete suppression of the rest of gland, (B) 
nonsuppressibility of radioiodine uptake within 
the nodule by exogenous thyroid hormone, and 
(C) appearance of radioiodine uptake in other 
areas of the thyroid after exogenous TSH 
administration.  
 
Due to different definitions and criteria, it is 
difficult to determine the real incidence of 
cancer in hyperfunctioning thyroid nodules. In 
the literature, autonomous differentiated 
thyroid cancers are very rare and have been 
primarily reported as sporadic cases. Majima et 
al in 2005 found 25 cases in their study. In 
addition, thyrotoxicosis due to thyroid 
carcinoma has been described in association 
with extensive functioning metastases. The 
incidence of nodular thyroid disease as well as 
that of functioning thyroid nodules is increased 
in iodine deficient areas. Malignancy, however, 
is rare in hot nodules.  
 
Some thyroid nodules may give different 
images with different radioactive tracers. Thus, 

well-differentiated thyroid cancer nodules may 
seem warm or hot with Tc-99m and cold with I-
131. If the nodule appears hot with both types 
of scintigraphy, the probability of malignancy is 
very low. In this case, the nodule was 
considered as autonomous thyroid nodule with 
both 99mTc and 131I. However, it is recognized 
that there is a possibility of cancer in 
autonomous nodules. Although scintigraphy 
has considerable value in the identification of 
autonomously functioning thyroid tissue, it 
presents major limitations with respect to its 
ability to distinguish benign from malignant 
lesions. Thus, because of its diagnostic 
accuracy, fine needle aspiration biopsy should 
be the initial procedure used in nodule 
evaluation. FNAB should be performed in the 
case of a hot thyroid nodule accompanied by 
suspicious clinical features in order to exclude 
the possibility of malignancy. 
 
 

 
PEARLS 

• Scintigraphy has considerable value in the 
identification of autonomously functioning 
thyroid tissue, although it presents with 
major limitations with respect to its ability 
to distinguish benign from malignant 
lesions.  

 
Fine needle aspiration biopsy should be 
performed in the case of a hot thyroid nodule 
accompanied by suspicious clinical features of 
malignancy. 
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