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ABSTRACT
Background: Hyperthyroidism does not safeguard individuals 
from developing thyroid cancer. Papillary thyroid microcarcinoma, 
notwithstanding its torpid course and low risk classification, has a 
propensity to induce significant morbidity despite radioactive iodine 
treatment. Clinical case: We present the unusual case of a 37-year old, 
Filipino male who demonstrated typical signs and symptoms of toxic 
multinodular goiter (TMG) including anterior neck mass, tremors, 
weight loss, excessive sweating, palpitations, easy fatigability and 
bilateral proptosis. The patient, upon follow up, was found to have 
agranulocytosis attributed to being on anti-thyroid medication for two 
years. The patient was then subjected to total thyroidectomy with a 
histopathology report showing colloid goiter with concomitant papillary 
thyroid microcarcinoma (0.9 cm in widest diameter). Initial radioactive 
iodine (RAI) therapy was initiated following surgery and subsequent 131I 
whole body survey (WBS 131I) a year after, showing a negative result; 
however, after 2 months of WBS 131I, there was locoregional recurrence 
detected by neck ultrasound and CT scan, and eventually confirmed on 
lymph node biopsy after modified radical neck dissection (MRND). In an 
attempt to ablate the probable micrometastases, a second RAI therapy 
with a higher dose was administered; and subsequent post-therapy scan 
revealed recurrence of cancer on the thyroid bed and distant metastasis 
on the right lower quadrant of the abdomen. Currently, the patient is on 
suppression therapy and constantly monitored for progression of the 
disease. Conclusion: Even when aided with strict protocols, clinicians 
must recognize that guidelines are not surrogate to clinical judgment and 
that prompt institution of treatment is critical to circumvent potential 
pitfalls. This case further illustrates the avenue of championing the use 
of radioactive iodine (RAI) therapy just as in the low risk stratification.
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INTRODUCTION 

Thyroid cancer was, for decades, considered mutually 
incompatible with hyperthyroidism. For these conditions 
to occur at the same time was rare [1]. The assumption 
was that hyperthyroidism helped protect the thyroid from 
developing cancer [2]. Recent studies, however, reveal 
increasing association between the two. Incidence of toxic 
multinodular goiter (TMG), one of the most common causes 
of hyperthyroidism, harboring a malignancy is highly 
variable and reaches to 9.26 percent [3,4]. Furthermore, 
a literature review spanning 20 years of analysis show a 
1.6 percent incidence rate of concurrent hyperthyroidism 
and thyroid cancer [5]. While incidental papillary thyroid 
microcarcinoma (PTMC) carries an excellent prognosis, 
it is not without complication. Albeit nodal and distant 
metastases are documented in reported series, the incidence 
rates are low. 

This report presents a locoregional recurrence and distant 
metastasis from PTMC presenting as toxic multinodular 
goiter (TMG), which was presumed to be benign.

CASE REPORT

A 37-year old, Filipino male sought consult in a medical 
institution, in 2014, with a chief complaint of palpitations 
accompanied by tremors, weight loss, excessive sweating, 
palpitations, easy fatigability and proptosis (Fig. 1). Thyroid 
function tests revealed suppressed serum thyrotropin 
(TSH) of <0.1 uIU/mL (reference value: 0.25-4.0 uIU/mL, 
IRMA method) and elevated free T4 of 84 pg/mL (reference 
value: 7.0 - 18.0 pg/mL, RIA method). Medications were 
administered — methimazole 20 mg twice a day and 
propranolol 10 mg thrice a day — with good compliance 
until the patient’s condition improved. Upon follow up, 
thyroid ultrasound was instituted showing nodular colloid 
goiter on both lobes. Routine complete blood count, on 
the other hand, revealed presence of agranulocytosis that 
was attributed to anti-thyroid medication for the last two 
years. He was then advised to undergo total thyroidectomy 
in 2016. Histopathological report showed an incidental 
finding of papillary thyroid microcarcinoma (PTMC) with 
the malignant nodule on the left lobe measuring 0.9 cm (9 
mm) in widest diameter and with colloid nodules on both 
lobes. The patient had no history of radiation exposure to 
the head and neck. Family history revealed that his mother 
had papillary thyroid cancer but did not undergo radioactive 
iodine therapy. Instead, she is on suppression therapy with 
levothyroxine. 

Figure 1: Orbital MRI shows excessive fat accumulation in 
bilateral retro-orbit with associated mild bilateral proptosis.

The patient was then referred to our department for 
radioactive iodine (RAI) therapy one month after surgery 
with negligible thyroglobulin level. The patient was given 
initially with 100 mCi capsule of radioactive iodine. Whole-
body I-131 survey (Fig. 2) showed negative result after 1 year 
of RAI therapy. Other tests included thyroglobulin of 7.44 ng/
ml (reference value: 2—70 ng/mL) and antithyroglobulin 
antibodies of 92.6 IU/mL (reference value: <50 IU/mL). 
Two months after the whole body I-131 survey, the patient 
palpated a small, fixed, nontender mass on the right lateral 
neck area. Ultrasound (image not shown) and plain CT scan 
of the neck (Fig. 3) were done showing a hypoechoic and 
enlarged lymph nodes, respectively. He was then scheduled 
for modified radical neck dissection (MRND) and the 
harvested lymph nodes were sent for biopsy. The lymph 
nodes of the lateral compartment (III, IV, and V, sparing II) of 
the neck were found to be metastatic in nature. Four weeks 
after the surgery, thyroid scan (Fig. 4) was done showing 
the absence of functioning thyroid tissue in the thyroid bed, 
followed by a second radioactive iodine therapy of 150 mCi 
thereafter. Post RAI therapy scan (Fig. 5- 6) showed residual 
uptake on the thyroid bed and right lower quadrant of the 
abdomen denoting recurrence and distant metastasis, 
respectively.
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Figure 2: Whole body survey I-131 shows no appreciable 
functioning thyroid tissue in the thyroid bed with no 
evidence of distant metastasis.

Figure 3: CT scan of the neck showing an enlarged lymph 
node

Figure 4: Thyroid scan post right MRND using Tc-99m 
pertechnetate. Non-visualization of the thyroid in the thyroid 
bed with physiologic radiotracer uptake in the salivary 
glands.

Figure 5: Post-therapy scan shows functioning thyroid 
tissues in the thyroid bed and right lower quadrant area

Figure 6: Spot view of the neck post therapy showing 
functioning thyroid tissue in the thyroid bed
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DISCUSSION 

Carcinomas of the thyroid are still regarded as the most 
common malignancy of the endocrine system and take 
the ninth spot in the most common types of cancer overall 
[6]. Papillary thyroid cancer, a well-differentiated cancer, 
accounts for more than 85 percent of documented cases [7]. 
While majority of the patients are women, thyroid cancer in 
men ranges from 15.6 to 20 percent, in prevalence rate [8-
11]. These cancers exhibit multifarious clinical presentations 
ranging from solitary to multinodular goiters with a typical 
presentation of being euthyroid [12,13,14]. Compelling 
scientific literatures, however, depict hyperthyroidism 
coexisting with thyroid cancer. Often, like this patient, 
incidental findings of concurrent hyperthyroidism and 
thyroid cancer can happen after surgery, which is intended as 
a means to achieve fast and permanent relief of symptoms of 
what was previously perceived to be benign disease [14,15].

Thyroid Cancer as an Incidental Finding

Incidental thyroid cancers are not uncommon. Unlike 
this patient, incidental thyroid cancer is common among 
euthyroid individuals in 90.9 percent of the time [13]. 
Many of them had a preoperative diagnosis of benign 
thyroid disease. Papillary thyroid microcarcinoma, defined 
as neoplastic lesion of less than 1 cm, is the most common 
incidental finding [15-17]. To ascertain the precise benignity 
of the thyroid nodules, fine needle aspiration (FNA) is 
initiated. Nonetheless, the benefit of FNA with lesions this 
small is limited [18]. Incidental and non-incidental PMTC 
alike report metastases to the lymph nodes in 0.65–5 percent 
of the cases [19,20] in which patients younger than 40 years 
old are documented to have a rapid clinical progression 
[21]. Thus, total thyroidectomy with or without radical neck 
dissection is a rational alternative.

Hyperthyroidism and Cancer

Hyperthyroidism, a common disorder, is a condition resulting 
from excessive levels of circulating thyroid hormones 
[11] from an overtly hyperfunctioning thyroid gland. The 
coexistence of hyperthyroidism and thyroid cancer was 
thought to be a rare condition, the former being viewed 
as protection from the development of the latter [2,11]. 
Toxic multinodular goiter (TMG), one of the most common 
causes of hyperthyroidism, has been documented to have 
unsuspected malignancy accounting to 7.14–9.26 percent 
in multiple surgical series [4,15,16]. This finding has been 
challenged by several authors in a separate series showing 
a hairline result of 1.62–1.65 percent of cases of malignancy 
in TMG [5,22]. Further, a more recent surgical commentary 
even reported that none of the cases of TMG (viz., 0 out of 
26) was found to sustain malignancy [3]. Literatures of 

hyperthyroidism in thyroid cancer, on the other hand, are 
likewise inconsistent.

Experimental evidence shows a 1.65– 7.32 percent rate 
of associated malignancy [3-5,15,23]. This incongruity 
has instigated further investigations to substantiate the 
concurrent malignancy in hyperthyroidism and TMG, 
exhibiting an incidence rate of 5.6 percent and 5.9 percent, 
respectively, in a recent metaanalysis [24]. Albeit varied, the 
actuality of these findings is based on post-hoc analysis of 
all patients who underwent total thyroidectomy. That the 
mechanism of hyperthyroidism leads to the development 
of thyroid cancer is disconcerting. Several investigators 
could only theorize that faulty TSH receptor signaling 
pathway is the main culprit. Activating (gain-of-function) 
somatic mutations in the TSH receptor gene of aberrant 
follicular cells causes activation of intracellular cAMP 
from ATP by adenylyl cyclase [7]. This oncogene activation 
transmits specific, persistent signaling to produce hormones 
independent of TSH stimulation spawning a pathologic 
process of hyperthyroidism [25,26]. An annotation raises the 
possibility that premature stimulation of the thyroid gland 
by TSH may establish a fertile ground for tumor development 
even before the toxic state ensues [22]. These assessment 
findings, however, conjectural, have yet to be elucidated.

Treatment 

Radioactive Iodine

The subsequent use radioactive iodine therapy after surgery 
for incidental and non-incidental PTMC is quite controversial. 
Various studies establish themselves a nonconcurrence of the 
use of radioactive iodine post operatively for these patients. 
Many guidelines do not recommend total thyroidectomy 
plus ablative therapy with I-131 following surgery in PTMC 
in the absence of multifocality and nodal metastasis but by 
lobectomy and observation alone [27]. In the same study, a 
27.5 percent increase in tumor size, however, is exhibited by 
giving no treatment. A study by Chow et al, [28] resulted a 
zero recurrence in patients with lymph node negative who 
received radioactive iodine ablation. It went on to conclude 
that radioactive iodine ablation diminished the relative risk 
of lymph node recurrence and that a 20 percent reduction 
is seen in those patients with lymph node metastasis at 
presentation. Absence of radioactive iodine in positive lymph 
node metastasis at presentation has increased recurrence 
rate by 6.2- fold. Separate studies of PTMC patients who 
had near total or total thyroidectomy received a dosage 
of 30–200 mCi (average: 87 mCi) showed no evidence of 
recurrence [4,10,11,18].

Suppression Therapy 

The American Thyroid Association [21] (ATA) recommends, 



ISSN: 2474-3666

5

Mathews Journal of Case Reports

https://doi.org/10.30654/MJCR.10069

in the long term follow up, that differentiated thyroid cancer 
(DTC) be treated with L-T4 to reach the serum TSH level of 
0.1 mU/L in patients with structural incomplete response 
to therapy. Meanwhile, serum TSH levels in patients 
with biochemical incomplete response, and excellent or 
indeterminate response to therapy be at 0.1-0.5 mU/L and 
0.5-2.0 mU/L, respectively. This recommendation holds true 
in the absence of specific contraindications.

Recurrence and Distant Metastasis

It has been established in many surgical series the excellent 
overall prognosis of PTMC, incidental or otherwise. Still, this 
does not exempt from carrying with it an eminent morbidity 
in a subset of patients. Studies have shown that a lymph node 
recurrence rate of 0.65-4.17 percent among incidental PTMC 
and 5 percent of the cases among non-incidental PTMC 
were observed with a mean follow up of 36 and 61 months, 
respectively [19,20]. Furthermore, a descriptive and meta-
analysis study showed that distant metastases at diagnosis 
were seen among incidental and non-incidental groups in 
1.24 percent and 3.18 percent, respectively [27]. Despite 
having an exceptional prognosis, recorded mortality in 
PMTC accounts to 0.34-1 percent of the cases [19,20,28,29]. 
A more aggressive treatment at presentation accorded 
good outcomes, contributing to the high survival and low 
incidence of recurrence [23].

CONCLUSION 

The prevalence of concurrent hyperthyroidism and thyroid 
cancer, although variable, is now being amplified. These 
entities were regarded as mutually exclusive, yet a number 
of alleged benign thyroid disease, after total thyroidectomy, 
turn out to be malignant. The rise in these incidental findings 
gives credence in the differences in the extent of thyroid 
resection and the number of histologic sections examined 
per specimen. Total thyroidectomy is the procedure of 
choice in dealing with TMG patients, not only to relieve 
their symptoms, but early detection of thyroid cancer 
and increase survival rates. Toxic multinodular goiter and 
hyperthyroidism alike do not exclude malignancy, and thyroid 
cancer may be considered in the differential diagnoses when 
confronted with either case. The cascade of events leading 
to the development of structural disease from a known low 
risk classification is a testament of how an indolent nature of 
a disease can transform into a significant clinical dilemma. 
This further translates the advent use of I-131 at any point in 
the risk stratification system.
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