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Abstract: Background: Differentiated thyroid carcinoma (DTC), which includes the papillary and
follicular variants, is a common neoplasm. DTC has a very high cure rate and is treated surgically,
usually followed by ablation of the post-surgical remnant with radioiodine. Case Presentation: The
case of a 68-year-old male patient who underwent a minimally invasive complete thyroidectomy on
July 4, 2007 for capsulated follicular carcinoma with margins of excision exempted from neoplastic
infiltration (AJCC 2002 pT2 PNX PMX) is presented. Discussion: As the patient showed the presence
of a pulmonary metastasis after 11 years, the potential implications of DTC follow-up management
are here summarized. Conclusions: Follow up must be continued throughout life.
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1. Introduction

Differentiated thyroid carcinoma, which includes the papillary and follicular variants, is a
common neoplasm whose incidence has increased in recent years, probably due to heightened medical
surveillance and more addressability to surgery. In this way, many cancers are diagnosed while under
one cm [1].

Compared to that of other tumors, his prognosis is favorable. However, optimal survival results
are achieved only through a coordinated multimodal therapy. Differentiated thyroid carcinoma has a
very high cure rate and is treated surgically, usually followed by ablation of the post-surgical remnant
with radioiodine [2-5].

Some prognostic factors for thyroid carcinoma have been identified by several authors.
These factors include patient characteristics like age at diagnosis and gender, and tumor characteristics,
such as histology and stage at diagnosis [6-9].

Some authors also include the possibility of overexpression of microRNAs, which suggests a
possible involvement in the differentiation and malignancy [10,11].

The 10-year overall survival rates for papillary and follicular carcinomas are reported in many
cases of 93% and 85%, respectively, with a weak dependence on age or differentiation of the tumor.
The risk of persistent or recurrent disease must be reassessed depending on the initial therapy
response [12-14].
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2. Case Presentation Section

The patient is a 68-year-old male who underwent complete thyroidectomy on 4 July 2007 following
the diagnosis of multinodular goiter with the prevalence of a single nodule with suspicious clinical
and echotomographic features (growth progressive and vascular pattern type III).

The histological examination following surgery showed the presence in the right lobe of multiple
nodular areas of up to 1.8 cm in diameter having the histological characteristics of nodular hyperplasia.
On the other hand, the presence of a nodular formation with a maximum diameter of 2.8 cm at
expansive growth margins was observed. The histological examination confirmed the presence in
the right lobe of multiple nodular areas with the histological characteristics of nodular hyperplasia.
In the left lobe, there was a unique nodular formation of gray-brownish color of approximately
2.8 cm, with expansive growth margins and the presence of a pseudo capsule. The final histological
finding was: “... capsulated follicular carcinoma (Figure 1) with capsular invasion of the thyroid gland
(Figure 2) and margins of exeresis free of neoplastic infiltration. AICC 2002: pT2pNxpMxR0.”

In September 2007, after appropriate opotherapy suspension, he underwent a nuclear medicine
treatment with an administered radioactive iodine [15] activity of 3.7 GBq. At the time of admission,
he had a value of serum thyroglobulin (Tg) [16] equal to 3.49 ng/mL and of Thyrotropin (TSH) equal
to 86.7 pU/mL. Five days after the iodine administration, a Whole Body (WB) scan was performed to
evaluate the distribution of the tracer in the body. The scan only showed an area of radioactive iodine
concentration in the antero-cervical area as expression of the presence of post-surgical thyroid remnant.

After eight months (in June 2008) a subsequent whole body scintigraphic re-evaluation,
after stimulation with Recombinant human TSH (rh-TSH) [17], was performed. It showed the
disappearance of the activity in the antero-cervical area and a physiological distribution of the
radiopharmaceutical in the various body districts. The Tg value after stimulus was of 0.2 ng/mL and
TSH value at the maximum stimulation was of 94 pU/mL.

During follow-up, two more WB iodine scan after rh-TSH stimulation were performed (in January
2010 (Figure 3) and in November 2011). Once more the scans demonstrated a physiological distribution
of the radiopharmaceutical in the various body districts, areas of pathological radiopharmaceutical
uptake and serum Tg values always lower than 0.2 ng/mL after an adequate elevation of TSH values.

In the first seven years from thyroidectomy annual echotomographic evaluations of the neck
region were added to the scintigraphic assessments, all without significant findings. Additionally,
half-yearly dosages of serum Tg and anti-Tg antibodies [18], with values always lower than 1 ng/mL
and 60 (U/mL), respectively, were performed. Further, the periodic dosage of TSH and thyroid
hormones has always highlighted adequate therapy with L-thyroxine.

Since July 2016 during the annual follow-up during therapy with L-thyroxine was observed a
progressive increase in serum Tg values, up to 6.2 ng/mL, with normal levels of anti-Tg antibodies
and the absence of significant findings in the antero-cervical area at ultrasound. In December 2017,
a new whole body scintigraphic evaluation with 1311 after stimulation with rh-TSH was performed
for a more complete evaluation. After 48 h the radiopharmaceutical administration, a whole-body
scan was performed (Figure 4), accompanied by a static acquisition of the neck and thorax and a
SPECT/CT(Tomoscintigraphy and Computed Tomography) scan of the thoracic region (Figure 5).
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Figure 1. Interfacie between the normal tissue (black arrow) and the tumor (red arrow).
The capsule—indicated by the black star—is a thick fibrous band that separates the two tissues.

Figure 2. Diagnostic key: the neoplastic tissue (black arrow) protrudes through the capsule (red arrow)
and exceeds it, forming a sort of mushroom.
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Figure 3. Normal findings on Whole Body iodine scan after Recombinant human TSH (rh-TSH)
stimulation (2010).
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Figure 4. Right lung metastases on WB iodine scan after rth-TSH stimulation (2017).
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Figure 5. SPECT-CT of the chest taken at the same time of WB, shown in Figure 2 (2017).

These investigations detected an area of focal accumulation of 1311 at the postero-basal region of
the right lung. On the fourth day the Tg value increased and reached the value of 18.6 ng/mL with the
TSH value equal to 92.17 microU/mL

For these reasons, in February 2018 the patient underwent a new course of 1311 therapy after
stimulation with rh-TSH (0.9 mg i.m.); on the second day the serum Tg values reached 10.77 ng/mL
and the TSH value reached 137 pU/mL.

The activity of 1311 administered was equal to 7.4 GBq; seven days after the whole-body
investigation and SPECT/CT of the thorax confirmed the presence of a single pathological
accumulation of activity in the postero-basal region of the right lung.

The patient is (obviously) still undergoing follow-up and the next check has been scheduled for
February 2019

3. Discussion

Several prognostic systems are designed in order to identify high-risk patients who need a more
aggressive treatment and then reduce morbidity and mortality. Some of them are: The TNM scoring
systems (Tumor, Nodes, Metastases), the AGES (Age, Grade, Extent, Size), the MACIS (Metastases, Age,
Completeness of resection, Invasion, Size), the AMES (Age, Metastases, Extent, Size), and the EORTC
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(European Organization for Research and Treatment of Cancer). The MACIS scoring system has
been recognized by some authors as the most prognostic system, followed by the AGES, the EORTC,
the AMES, and the TNM [19].

The quality of data related to the prognosis of a given thyroid neoplasia and its final outcome
does not depend only by the biology of the neoplasm or the characteristics of the individual patient,
but also on the validity and duration of the treatment and the post-operative follow-up. Especially the
latter is linked to the sensitivity of the diagnostic methods used for confirmation of disease recurrence,
to demographic factors and to the type of treatments performed. Age at diagnosis is confirmed to be
an important element of evaluation [7,20]. The adverse effect of age on prognosis gradually increases
every ten years of life, especially after the 4045 years of age. Older patients are affected by a higher
incidence of aggressive histological variants, extensive disease and distant metastases already at
diagnosis. Tumors tend to be less differentiated in the elderly, there is a minor iodine-131 uptake
compared to younger subjects, and there occurs a greater and more rapid incidence of recurrence of the
disease after the initial treatment [21]. BRAF mutation was identified as the most common mutation in
DTC after the advent of molecular testing. In the diagnosis or prognosis of DTC, however, its role has
not yet been clearly defined; mutational testing can be undertaken for nodules that have atypical or
suspicious cytology to help the surgeon decide [22].

Radioiodine remains the primary diagnostic agent to determine the presence of both normal
and thyroid pathological tissue after thyroidectomy, and as demonstrated by the presented case,
even during follow-up. According to some long-term retrospective studies, the improvement in
survival rates and the decrease in recurrence rates after radioiodine ablation have been documented.
These studies documented that the treatment with radioiodine was the only and most powerful
prognostic indicator for a disease-free interval and a greater survival [19]. Several studies have shown
a reduction in recurrence, a reduction in distant metastases, and a lengthening of survival due to
the ablative use of 131I; this is better demonstrated in patients with a high risk of recurrence and
with the presence or risk of metastasis, because, in this instance, this method reduces the overall
mortality [23-25].

In the same way, the postoperative evaluation of the serum Tg test is recommended. In the
case of absence of anti-thyroglobulin antibodies interfering on the assay, and in the presence of TSH
stimulation, the existence of reduced (<Ing/mL) or undetectable Tg levels is strong evidence of the
absence of disease, while a high or measurable serum Tg indicates the possible presence of metastasis
or recurrence of thyroid neoplasia [26-29].

PET diagnostics can also be applied to DTC. Some authors have recently demonstrated that
18F-FDG PET/CT may be of great value in identifying metastases in postoperative DTC patients with
elevated Tg values before 1311 administration, leading to an improved management of disease [30].

4. Conclusions

In conclusion, the description of this case is relevant because the recurrence with distant metastases
in a DTC patient who achieved excellent response is exceptional.

In fact, despite the low invasion of DTC, the known low frequency of recurrence, of the onset of
distant metastases and an expected long survival, the case presented requires that the control must be
continued throughout life [31,32]. Additionally, if there is a relapse, that is generally present in the first
years of follow-up, it can appear even at a further distance of time.
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