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Corporate/Financial Disclosure 

 
Neither I nor anyone in my immediate family 
have any affiliation or financial interest to 
disclose in relation to this session. 



Pre-Test Questions 
Actual answers in SAM handout only needed to be 
provided for post test questions. 
 
1. In the radioactive iodine (RAI) management of 
the post thyroidectomy patient with differentiated 
thyroid cancer (DTC), recent major controversy has 
stemmed around which category of patient? 
A. Low risk 
B. Indeterminate risk 
C. High risk 
D. Metastatic disease 



2. In patients with DTC, what is the ultimate goal 
of post-thyroidectomy RAI therapy? 
A. Remnant thyroid ablation 
B. Adjuvant radiotherapy 
C. Recurrent disease 
D. Decrease disease related mortality 
 



3. In assessing the recurrence-free and overall 
survival from DTC, studies should be carried out 
for a minimum of how many years? 
A. 3 years 
B. 5 years 
C. 10 years 
D. 15 years 
 



4. Approximately what percentage of post-
thyroidectomy DTC patients with no known 
residual gross neck disease have demonstrated 
regional or distant metastases on diagnostic or 
post RAI therapy whole body scans? 
A. 5% 
B. 15% 
C. 25% 
D. 35% 
 



5. For DTC patients treated with RAI, there is 
definite evidence of adverse effects for which 
condition? 
A. Xerostomia 
B. Dental caries 
C. Second primary malignancies 
D. Temporary sialadenitis 



CONTROVERSY 

 
• Recent literature is recommending decreasing 

the traditional RAI doses for treating DTC in 
order to decrease the incidence of side effects 
(salivary, etc.) and to decrease the incidence 
of secondary primary malignancy (SPM).  



Purpose of RAI Therapy 
Tuttle, et. al. Thyroid 20 257-263 

• To ablate normal thyroid tissue that may 
facilitate surveillance 

• As ‘adjuvant therapy’ because of potential 
tumoricidal effect on residual microscopic RAI 
avid disease 

• To provide a post treatment whole-body scan 
(WBS) often revealing unknown local and 
distant metastasis   



Initial Post Op RAI Therapy  
before 2000 

Tuttle, et. al. Thyroid 23 683-694 
 

• 100 mCi for remnant ablation 
• 150 mCi for locoregional metastasis 
• 175-200 mCi for distant metastasis 



Follow up and Additional RAI Therapy 

• Follow thyroglobulin (Tg) levels – if elevated or 
increasing, retreat with 150 mCi. 

• If Tg < 2 ng/ml, perform an I-131 WBS and 
retreat with 150 mCi if positive  

• Tuttle’s group (Thyroid 23 463-442) found in 
one series that 16% of patients had residual or 
even metastatic RAI avid disease in spite of 
negative Tg levels. 





Results 

• My personal experience of treating over 1000 
patients during the past 40 years with no 
known deaths. 

• Comments of one of our reviewers:  I agree 
with the authors, that a change of a very 
effective treatment, which has proven to be 
very successful in the last 40 years with 
less/tolerable side effects should be done very 
carefully. 



66 year old female with PTC 

• 6/21/12 Chest CT – multiple pulmonary 
nodules and thyroid mass. 

• 1/29/13 WBS – multiple pulmonary nodules 
• 2/1/13 treated with 137 mCi RAI 
• 2/8/13 WBS post Rx – multiple pulmonary 

nodules 
• 1/24/14 treated with 156 mCi RAI. Post RAI 

therapy scan – significant improvement 
 







34 year old female with PTC 

• 11/12/10 Treated with 200 mCi with multiple 
lung nodules noted on post RAI Rx exam. 

• 4/6/12 Chest CT – decrease in the number of 
pulmonary nodules  

• 6/25/13 Treated with 214 mCi of RAI.  
• 7/2/13 see comparison WBS 
• 7/3/14 Chest CT – stable nodules 





37 year old female with PTC 

• 2/4/13  WBS – multiple nodules 
• 2/13/13 – treated with 84.8 mCi RAI 

(pretreatment  WBS demonstrated 89% of 
dose in the lungs). Post Rx exam – diffuse lung 
activity. 

• 3/26/14 Treated with 200 mCi RAI 
(pretreatment WBS demonstrated 36% of the 
activity in the lungs). 

• 7/2/14 Diffuse lung activity, but improved. 
 





19 year old female with DTC 
and lung metastasis 

• Treated with a total of 1000 mCi of RAI. 
• Now 45 years old  with two healthy children in 

there late teens. 



Problems with Staging DTC I 

• Tuttle, et. al., (Thyroid 20 257-263) found that 
in a series of 394 patients, 84 (22%) were 
under staged following surgery.  A post RAI 
treatment  WBS demonstrated locoregional  
and distant RAI avidmetastasis in patients who 
presumably had a negative pre-surgical 
ultrasound exam, with no evidence of 
locoregional disease at surgery or detected by 
the pathologist.  
 



Problems with Staging DTC II 

• It is not surprising that cancer was missed on 
ultrasound since nodes will only appear 
suspicious on ultrasound when the nodes contain 
a sufficient number of cancer cells to distort the 
anatomy. Ultrasound is also very operator 
dependent. 

• A study (Endocrine 44 426-433)demonstrated 
lymph node involvement on post RAI therapy 
SPECT/CT exam in 35% of patients with a negative 
pre-therapy neck ultrasound. 

 



Problems Staging DTC III 

• Identifying metastatic nodes is dependent on 
the extent of nodal dissectiion and the 
intensity of pathological evaluation (Thyroid 
22 1144-1152). 

• The pathology report from one of our patients 
stated that 0 of 3 nodes were negative.  The 
surgeon asked that the operative specimen be 
re-evaluated.  Seventeen additional nodes 
were found, half of which were positive. 



Other Articles Supporting RAI  
Therapy for DTC 

• MD Anderson study (J Clin Endo Metab 75 714-
720) of 1599 patients concluded that RAI therapy 
was the single most important factor predicting 
long-term survival. 

• Recent article from Duke (J Clin Endo Metab early 
release) stated that “this is the first nationally 
representative study of intermediate risk PTC 
patients and RAI therapy demonstrating an 
association of RAI with improved overall survival.” 



Salivary and Dental Side Effects of 
RAI Therapy I 

• Tuttle’s group (JNM 50 1650-1610 followed 262 
patients post RAI therapy for a medium of 7 
years.  Only 2% complained of a dry mouth at the 
end of the study and there was no difference in 
the administed doses and salivary complications. 

• Schlumberger (NEngJMed 366 1663-1673) found 
no difference in salivary problems between those 
treated with 30 mCi and 100 mCi 



Salivary and Dental Side Effects of  
RAI Therapy II 

• Personal experience: In many of the 2000+ 
Nuclear Medicine-Endocrine conferences I have 
attended over the years, I was told of salivary 
problems. However, they never provided me with 
a plausible example of a permanent salivary 
problem. 

• We reviewed 50 consecutive records of patients 
we have treated with RAI three or more years 
previously, only one complained of a dry mouth. 



Salivary and Dental Side Effects of 
RAI Therapy III 

  
• There are multiple examples of efforts to quantify 

salivary function in the literature (NM Comm 
17:681-686 & IJRO, B, P 35:535-40).  How can 
they be valid when background is continually 
changing during the exams?  

• Recognizing this problem, one investigator  used 
the brain for background ROI and another a 
shoulder. One claimed accuracy within one pixel. 



Salivary and Dental Side Effects of 
RAI Therapy IV 

• Most of these articles allegedly show the 
detrimental  effects of RAI therapy. 

• However, one (Thyroid 23 609-616) that 
patients treated with 10.8-27 mCi had greater 
salivary impairment then those treated with 
162-243 mCi. 

• I guess we need to start warning our patients 
that we treat for Graves’ disease that they 
may end up with a permanent dry mouth. 



Salivary and Dental Side Effects of 
RAI Therapy V 

• A frequently referenced article (JNM 48 1620-
1625) concludes that RAI therapy causes a 
significant increased incidence of dental caries. 
This increase can allegedly be seen as many as 15 
years after therapy.  

• They imply that the increase is due to a dry 
mouth following sialadenitis. 

• However, they did not find a direct correlation 
between sialadenitis or xerostomia and the 
increase in dental caries.  



Salivary and Dental Side Effects of 
RAI Therapy VI 

• Their speculation for this apparent dichotomy 
is that “it might be due to the fact that 
continuous variables , in contrast to 
dichotomous or categorical variables, facilitate 
the detection of significant predictors.” 

• It is also interesting that caries still allegedly 
occur 15 years after treatment in light of the 
Tuttle group’s findings that only 2% of patients 
still had a dry mouth 7 years after treatment.   



 Secondary Primary Malignancy (SPM)  
and Leukemia Following RAI Therapy 

• The largest series correlating RAI dose with 
SPM and leukemia was published by Rubino, 
et. al. (Brit J of Cancer 89 1638-1644). 





Secondary Primary Malignancy (SPM) 
and Leukemia following RAI Therapy 

• The results do not show a linear relationship 
between RAI dose and SPM and leukemia. 

• Rubino also shows that the incidence of SPM 
with 5.4 mCi is less than with 100-200 mCi.  
Are we causing SPM in patients that we are 
treating for Graves disease? 

  



Secondary Primary Malignancy 
following RAI Therapy 

• Rubino’s conclusion is that there are an excess 
of 53 cases of solid malignancy and 3 cases of 
leukemia per 10 years among 10 000 patients 
treated with 100 mCi.  

• It appears that the assumed ‘goal’ of those 
recommending lower RAI doses is to further 
decrease this extremely low incidnce of SPM 
and leukemia. 



Are We Causing SPM with Diagnostic 
Radiologic Studies?  

• Our concerns have been based on the WWII 
experience in Japan which has led to the 
linear-no threshold theory. 

• Keep in mind that the victims in Japan 
received their exposure at one time, 
therefore, no time to heal.  

• Article in British Medical Journal, May 21, 
2013 looked at the risk of SPM in children 
following CT exams.  
 



Are We Causing SPM with Diagnostic 
Radiologic Studies? 

Brit Med J May 2013 

• They found that 39 out of 10,000 patients who 
did not have a CT exam developed cancer. 

• 45 out of 10,000 patient who had a CT exam 
developed cancer. 

• This represents an increased chance of 
causing cancer of 0.06% or 1 in 1666 patients. 



Importance of Adequate Ablation 

• Verburg (European Journal of Endocrinology 
152 33-37) evaluating the significance of 
thyroid ablation reported an 87% 10-year 
disease-free survival after successful ablation 
with high-dose RAI and found that high-dose 
RAI had one-third less risk of unsatisfactory 
ablation. 



Advantages of Treating with RAI Early 

• Schlumberger  (JNM 37 598-605) 
demonstrated that early treatment of DTC 
lung metastasis improves survival. 

• Another group (JNM 52 683-689) found that 
delaying patient with metastatic DTC post 
surgical treatment by 180 days results in a 4 
fold increase in death rate.   



Problems with the Literature 
Do Not Just Read the Abstracts 

• Schlumberger (NEJM 366 1663-1673) supports his 
position that a 30 mCi dose is adequate post-
operatively by referencing a series in an article (J Clin 
Endo Metab 85 175-178) in which all patients were 
treated with 100 mCi (none with 30 mCi). 

• Mallick (NEJM 366 1674-1685) also recommending a 
30 mCi dose post-operatively retreated 8 of 30 patients 
who failed initial ablation with from 81-108 mCi and 21 
of 30 who failed ablation with >108 mCi.   It appears 
that the concern for successful ablation outweighed 
the concern for high-dose therapy risks. 
 



30 year old female with 
follicular thyroid cancer 

• Treated at age 17 with 53 mCi for a 5 cm 
nodule with lymphovascular invasion. 

• At age 20, had a Tg of 17 ng/ml, but was not 
retreated after a negative neck ultrasound. 

• Now has bone metastasis. 









Final Opinions 

• I assume all serious cases of DTC begin as Stage I, 
possibly, as a single cell.   

• I treat as early as possible with as large a safe 
dose as possible.   

• If the surgeon or pathologist miss residual tumor, 
I will take care of it with RAI therapy.  

• I believe that permanent side effects and SPM are 
rare and do not justify lowering the dose of RAI.  
If you treat a patient with 30 mCi instead of 150 
mCi, you are decreasing the effectiveness of the 
therapy by a factor of 5. 



Post Test Questions 
Provide your answers in the SAM handout. 
1. In the radioactive iodine (RAI) management of 
the post thyroidectomy patient with differentiated 
thyroid cancer (DTC), recent major controversy has 
stemmed around which category of patient? 
A. Low risk 
B. Indeterminate risk 
C. High risk 
D. Metastatic disease 



1. In the radioactive iodine (RAI) management of the post 
thyroidectomy patient with differentiated thyroid cancer (DTC), 
recent major controversy has stemmed around which category 
of patient? 
A.  Low risk 
B.  Indeterminate risk 
C.  High risk 
D.  Metastatic disease 
 
Rationale: 
A. True. Dispute has developed regarding the low risk patient as to no 
RAI or low dose (i.e. 30 mCi) vs high dose (i.e., 100-150 mCi) post 
thyroidectomy. 
B. The definition of this category is unclear.  
C. High risk RAI management is not controversial and utilizes high dose 
RAI (i.e. 150 mCi or more).  
D. Metastatic disease uses high dose RAI (i.e. 175-200 mCi) in DTC with 
potentially other treatment modalities (i.e. external beam, surgery). 



2. In patients with DTC, what is the ultimate goal 
of post-thyroidectomy RAI therapy? 
A. Remnant thyroid ablation 
B. Adjuvant radiotherapy 
C. Recurrent disease 
D. Decrease disease related mortality 
 



2. In patients with DTC, what is the ultimate goal of 
post-thyroidectomy RAI therapy? 
A.  Remnant thyroid ablation 
B.  Adjuvant radiotherapy 
C.  Recurrent disease 
D.  Decrease disease related mortality 
 
Rationale: 
A. Remnant thyroid ablation is a goal to aid in follow up 
surveillance, but it is not the ultimate goal. 
B. Adjuvant radiotherapy and recurrent disease are 
goals toward the ultimate goal of decreasing death 
from DTC. 
C. Same answer as B 
D. The ultimate goal for post-thyroidectomy RAI 
therapy is to decrease one’s risk from dying DTC.  
 
 



3. In assessing the recurrence-free and overall 
survival from DTC, studies should be carried out 
for a minimum of how many years? 
A. 3 years 
B. 5 years 
C. 10 years 
D. 15 years 
 



3. In assessing the recurrence-free and overall survival 
from DTC, studies should be carried out for a minimum 
of how many years? 
A.  3 years 
B.  5 years 
C.  10 years 
D.  15 years 

 
Rationale:  
Mazzafferi (1994) reported that non-RAI treated DTC 
patients had an increasing death rate for 30 years. It is 
also known that DTC recurrence occurs 15-20 years 
after diagnosis and initial therapy. Therefore, long term 
follow up studies of at least 15 years or more is needed 
to assess recurrence free and overall survival in DTC.  
 
 



4. Approximately what percentage of post-
thyroidectomy DTC patients with no known 
residual gross neck disease have demonstrated 
regional or distant metastases on diagnostic or 
post RAI therapy whole body scans? 
A. 5% 
B. 15% 
C. 25% 
D. 35% 
 



4. Approximately what percentage of post-thyroidectomy DTC 
patients with no known residual gross neck disease have 
demonstrated regional or distant metastases on diagnostic or 
post RAI therapy whole body scans? 
A.  5% 
B.  15% 
C.  25% 
D.  35% 

 
Rationale: 
Tuttle (2010) reported that 22% of low risk post 
thyroidectomy DTC patients had regional disease or distant 
metastases on subsequent diagnostic or post-RAI whole body 
scans. Two other studies involving low risk DTC patients (one 
including negative pre RAI ablation neck ultrasound), noted a 
35% rate of unsuspected iodine avid lymph nodes on post RAI 
ablation scans (one study utilized SPECT/CT technology). 
 



5. For DTC patients treated with RAI, there is 
definite evidence of adverse effects for which 
condition? 
A. Xerostomia 
B. Dental caries 
C. Second primary malignancies 
D. Temporary sialadenitis 



5. For DTC patients treated with RAI, there is 
definite evidence of adverse effects for which 
condition? 
A.  Xerostomia 
B.  Dental caries 
C.  Second primary malignancies 
D.  Temporary sialadenitis 

 
Rationale: The evidence of serious risks associated 
with RAI therapy is weak and contradictory. A dose 
relationship for dry mouth, dental caries or 
secondary primary malignancies has not been 
proven. The Williams Textbook of Endocrinology.  
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