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Abstract 

Our study gathered information on the diagnosis, treatment, and long-term 

outcome in adult and pediatric Hispanic patients with Well Differentiated 

Thyroid Cancer.   

Methods 

We performed a retrospective review of the clinical and imaging nuclear 

medicine records of cases of WDTC evaluated and treated in the Nuclear 

Medicine CLINICc.  Evaluation included the clinical PROFILE, histology, 

radioiodine (RAI) therapies and treatment response, long-term outcome and 

survival. The data was ASSESED using the 2015 ATA Risk level guidelines 

and recommendations.    

Results  

Three hundred eleven cases were reviewed, 81% females, 19% males, medi-

an age of 41 years.  Eleven percent (34 patients) of the patients were in the 

pediatric group and 49% were between 16-45 years.  The tumor histology 

was 60.5% Papillary, 28.2% Papillary-Follicular variant and 11.3% Follicu-

lar type.  All patients had a total thyroidectomy.  A total of 287 (92%) of the 

patients were treated with RAI.  The median RAI dose was 128 mCi. Pa-

tients in the low risk group received a dose range of 25-105 mCi, 73 cases in 

the intermediate RISK group received 106-160mCi and 104 cases in the 

high-risk group received doses greater than 160 mCi.  The overall median 

cumulative dose was 151 mCi (55-926 mCi).  Annual follow up was done in 

all cases , WITH A median follow-up OF 5-10 years.  Residual functioning 

tissue in the neck was found in 52% of the cases by US and/or RAI imaging.  

of those, 43% belonged to the low risk group, while 57% were in the inter-

mediate and high-risk groupS.  The mean treatment dose received by those 

with persistent functional thyroid tissue in the neck was 157 mCi.   
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Recurrent disease was found in 15% of the patients, 85% of them belonged to the intermediate and high

-risk GROUPS.  Forty-seven percent of the patients with recurrent disease had residual disease.   

Conclusion 

We believe ablative and/or adjuvant RAI treatment early in the disease is important to decrease residual 

thyroid tissue and/or residual disease, and to improve disease-free survival.  We recommend total thy-

roid surgery in all tumors above 1 cm, post-operative evaluation with RAI Whole Body (with 123-I or 

131-I), planar and SPECT/CT imaging and RAI ablation to remnant tissue.  Follow-up post treatment 

evaluation is also recommended.  

Introduction 

For more than a century, thyroid malignancies have been one of the more extensively investigated tu-

mors. Well differentiated thyroid cancer (WDTC) is the most common neoplasia of the endocrine sys-

tem, the sixth most common in adult females.  It is the endocrine tumor with the second GREATEST 

increase in incidence in patients less than 65 years (1).  Differentiated thyroid tumors arise from the 

follicular cells and comprise most of the cases, the papillary type constitutes 85% of the group; follicu-

lar tumors and Hurthle cell ACCOUNT for the remaining 15%.     

The increasing trend in the incidence of THISs tumor in the United States, Europe and Puerto Rico has 

been of interest in the past years.  In Puerto Rico, the reported incidence of the tumor increased from 

3.0 to 7.0/100,000 population from 1985 to 2004, the incidence rate being higher in females.  The re-

ported mean age at diagnosis in Puerto Rico is 47 years for women and 52 years for men (1).   

In the past, treatment protocols included a total thyroidectomy to remove as much cancerous tissue as 

possible, and treatment with 131I to destroy or ablate any residual thyroid tissue, remaining tumor in 

the thyroid bed or surrounding tissue, and disease in lymph nodes or distant organs (2, 3).  Nowadays, 

the American Thyroid Association (ATA) HAS set a more conservative management guideline for well 

differentiated thyroid tumors, endorsing conservative surgery and selective use of radioiodine (RAI) 

treatment.  The European Thyroid Association (ETA) also dictated guidelines for differentiated thyroid 

cancer management, some of them in controversy with the American recommendations, especially 

those related to surgical extension and RAI ablation (4,5). 

There is, however, extensive scientific literature demonstrating that long term prognosis of the disease, 

recurrence rate and disease control is related to the extension of the disease at diagnosis, the surgical 

approach, and the use of adjuvant radioiodine treatment. 

For the past 50 years, our group has been evaluating, treating, and following a significant number of the 

well differentiated thyroid cancers in Puerto Rico using the existing recommendations for the time peri-

od.  Our study gathered information during a fifty-year period on the diagnosis, treatments, and long-

term outcome in a group of adult and pediatric Hispanic patients with Well Differentiated Thyroid Can-

cer.  We STUDIED the population for their clinical characteristics, histology, RAI doses and treatment 

response, long-term outcome and survival.  The data was EXAMINED retrospectively using the 2015 

ATA Risk level guidelines and recommendations.   

Methods 

This is a retrospective review of the clinical and imaging nuclear medicine records of all cases of 

WDTC evaluated and treated at the Nuclear Medicine Section, Radiological Sciences Department of 

the University of Puerto Rico in San Juan, Puerto Rico.   
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Patients who had a total or near total thyroidectomy referred for evaluation to our Nuclear Medicine 

SECTION for RAI therapy were included in the study.   Thyroid tumors were classified according to 

the American Joint Committee on Cancer (AJCC) guidelines.  For this study, we used the 2015 ATA 

Risk of Recurrences Classification. Stimulated thyroglobulin (Tg) and thyroglobulin antibodies (TgAb) 

were assayed in most cases.  

Patients were evaluated after surgery with a diagnostic 131-RAI Whole Body Scan before the RAI 

therapy.  After the initial ATA guidelines were published in 2006, the 1131-RAI WBS was done POST

-THERAPY.  

Demographic data, tumor histology and staging were reviewed.  The number and amount of ablative 

therapy, follow up studies and patient outcomes were tabulated and analyzed. 

Statistical Analysis 

The statistical software STATA version 11.0 (STATA Corp, College Station, TX) was used to perform 

the statistical analyses. 

Descriptive statistics were used to describe the study population. Continuous variables were DEFINED 

using the mean, standard deviation, median and range. Frequencies and proportions were used to 

DEMONSTRATE categorical variables (sex, surgical procedure, extension of surgery, tissue remnants, 

histology type, TNM stage, metastasis (local, distant), disease status (disease free, residual or recur-

rent). 

Results 

A total of 311 cases were reviewed, 81% females and 19% males, with a median age of 41 years (4-96 

years).  Eleven percent (34 patients) of the patients were in the pediatric group and 49% were between 

16-45 years.  The tumor histology was 60.5% Papillary, 28.2% Papillary-Follicular variant and 11.3% 

Follicular type.   

All patients had a total thyroidectomy.  None of the patients had tumors less than 1 cm.  According to 

the AJCC classification, 101 (34.3%) tumors were T2, 105 (34.3%) had nodal metastasis and 40 (13%) 

had distant metastasis .TABLE 1   

When the ATA classification was used, 43% (n=130) of the patients were low risk; 27% (n=82) of the 

patients were intermediate risk and 30% (n=92) cases were high risk.  However, when cases were sepa-

rated into adult and pediatric (less than 15 years), 94% of the pediatric patients were in the high risk 

group and the remaining 6% were in the intermediate risk group (see Tables 2 ). 

A total of 287 (92%) of the patients were treated with RAI.  The median RAI dose was 128 mCi. Pa-

tients in the low risk group (110 patients), received a dose range of 25-105 mCi, 73 cases in the inter-

mediate group received 106-160mCi and 104 cases in the high-risk group received doses greater than 

160 mCi.  The overall median cumulative dose was 151 mCi (55-926 mCi).  TABLE 3. 

Annual follow up was done in all cases, the median follow-up for 52% of the population was 5-10 

years (range 5-43 years).  A total of 143 patients were followed for 5 years, 80 cases were followed for 

5-10 years and 76 patients for more than 10 years.   

On the one-year evaluation, we determined “residual disease” (persistent radioiodine accumulation in 

the neck region) using a Whole-Body RAI Scintigraphy.  After 2006, ultrasound evaluation of the neck 

was also performed.   
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Residual functioning tissue in the neck was found in 52% of the cases by US and/or RAI imaging.  Of 

those, 43% belonged to the low risk group, while 57% were in the intermediate and high-risk group 

(Table 4).  The mean treatment dose received by the group with persistent functional thyroid tissue in 

the neck was 157 mCi.   

Recurrent disease was found in 15% of the patients, 86% of them belonged to the intermediate and high

-risk groups.  The sites for recurrent disease were the neck lymph nodes and the lungs.  Forty-seven 

percent of the patients with recurrent disease had residual disease previously identified (see Table 4).  

The median therapeutic dose in this group of patients was 142 mCi of RAI. 

At the end of the study, 98% of the population followed- up was alive. Fifty-two percent had persistent 

disease and 47.9% were free of disease. Disease-related mortality was 1.7% (5 cases), all of which had 

distant metastasis and belong to the high-risk group.  

Discussion 

Well Differentiated Thyroid Cancer, the most common endocrine tumor, is considered a slow growing, 

self-contained neoplasia.   Even though the incidence of the tumor has been rising in the United States 

and Puerto Rico for the past 10 years, the mortality rate has remained low (1).  In the past 10-20 years a 

Table 1. Staging -AJCC 

T Stage % N Stage % M Stage % 

T1 32.10% N0 65.70% M0 87% 

T2 34.30% N1 34.30% M1 13% 

T3 16%     

T4 15%     

  Low Risk Intermediate Risk High Risk 

Adult 130 patients 82 patients 92 patients 

  43% 27% 30% 

Pediatric 0 2 patients 32 patients 

  0 6% 94% 

Table 2. Staging- ATA Guidelines 

Risk Level Cases Treatment Doses 

Low Risk 43% 50-105 mCi 

Intermediate Risk 27% 106-160 mCi 

High Risk 30% >160 mCi 

Table 3. Treatment doses for each Risk Level blastocyst grades 

  Low Risk Intermediate Risk High Risk 

Residual Disease 43% 25% 32% 

Recurrent Disease 12% 41% 47% 

Table 4. Treatment Response grades 
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large number of publications address the management of these tumors Most of them emphasized radio-

iodine (RAI) treatment with the intent to eradicate disease and improve recurrence-free survival (3).  

The majority favors total thyroidectomy as primary treatment, followed by RAI ablation and thyroid 

hormone replacement.  

In 2015 a group of experts from different specialties designed the American Thyroid Association 

(ATA) guidelines with a more conservative approach for the management of differentiated cancer (4), 

recommending total thyroidectomy as initial therapy only for tumors of 4cm or more.  Recommenda-

tions were also published by the European Thyroid Association (ETA) and both were based on the risk 

of recurrences.  However, the extent of surgical removal of the thyroid and the use of radioiodine for 

ablation are still today a matter of debate (5,6,7).   

We reviewed our thyroid cancer patient data from the pre-ATA era to the post-ATA time.  The charac-

teristics of our population are similar to that reported in the literature, predominantly young females 

with papillary tumors. Eleven percent of our population was pediatric. As in previous reports, the group 

of pediatric cases presented with extensive disease at diagnosis, 94% of them presenting distant metas-

tasis (ATA High Risk), and the remaining 6% belonging to the ATA Intermediate group. This number 

is higher than expected when we compare them to published data from other populations. This may be 

related to the fact that we are a tertiary care center (8,9,10,11).  

When the 2015 ATA criteria were applied to the adult population, almost half of the cases (43%) were 

categorized as Low Risk, with T2N0 tumors.  The remaining cases (57%) were graded in the high and 

intermediate group categories.   Forty-eight percent of the patients had lymph node metastasis and/or 

distant metastasis at diagnosis.    

In respect to initial treatment, all of our patients had total thyroidectomy.   Thirty-two percent had a 

tumor stage T1b and 34% were stage T2, while none were less than 1 cm (Stage T1a).  The multidisci-

plinary endo-surgical-nuclear group in our institution decided to continue the practice of total surgery 

(except for intra-thyroid micro carcinoma) and post-operative RAI ablation.  This combination allows 

for adequate post-op treatment and follow up of the patients.  

RAI therapy was administered to all cases, even those in the low risk group. The median treatment dose 

was 128 mCi, with a median maximum cumulative dose of 151 mCi. The lowest treatment dose admin-

istered was 50 mCi and was the dose given to those with residual functional tissue in the thyroid bed, 

58% of the total population. Patients with distant metastasis to the lung (High Risk) received doses 

between 160-200 mCi. Among this group, there were 22 patients (21%) who received a total cumula-

tive dose of 400 mCi. All of them were followed for more than 10 years.  All are stable without evi-

dence of secondary tumors or other radiation related complication. In general, treatment doses in 70% 

of the population ranged from 50 to 160 mCi. 

According to the experience in our institution, we believe ablative and/or adjuvant RAI treatment early 

on in the disease is important to decrease residual thyroid tissue and/or residual disease, and to improve 

disease-free survival.  Low dose ablative doses are recommended to low-risk patients without evidence 

of nodal disease at surgery and/or ultrasound, although since then we have adjusted the initial ablative 

dose in this group to 50-80 mCi.   

A post-operative evaluation with RAI Whole Body scintigraphy and neck ultrasound is done in all cas-

es.  Suppressed serum Tg measurements are done at 6 and 12 months after initial ablative dose.  This is 

considered important in the follow-up and further management and treatment dose decisions.  The use 
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of RAI treatment provides the clinician an adequate opportunity to use the Tg and TgAb tumor markers 

in the follow-up of cases.  

Recurrent disease in our cases was low (6%).  We believe this is related to the multidisciplinary man-

agement, the initial extent of the surgery and the use of RAI.  The survival of the patient group was, as 

expected, 98%, with only 1.7% of disease-related mortality.   

Conclusion 

In accordance with our experience and following recently published “Appropriate Use Criteria for Nu-

clear Medicine in the Evaluation and Treatment of Differentiated Thyroid Cancer”, our group recom-

mends total thyroid surgery in all tumors above 1 cm, post-operative evaluation with RAI Whole Body 

(with 123-I or 131-I), planar and SPECT/CT imaging and RAI ablation to remnant tissue.  Follow-up 

post treatment evaluation with sonography, nuclear imaging and Tg and TgAb measurements is also 

recommended to decide follow-up and management (12).  
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