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Abstract 

Iodine uptake and organification are the hallmarks of thyroid cells differentiation. The loss of these 

characteristics in thyroid cancer leads to radioactive iodine refractoriness, a rare condition that bears a low 

survival rate and poor prognosis. We present a 52-year-old patient presenting dry cough and dyspnea in the 

supine position. Imaging examinations revealed a thyroid nodule with a high suspicion of malignancy in the 

right thyroid lobe, multiple laterocervical and mediastinal lymph nodes, lung, bone, and brain metastases. 

Fine needle aspiration cytologic features have advocated for papillary thyroid cancer (PTC). The patient 

underwent total thyroidectomy and selective lymphadenectomy. Subsequently, the patient received 

suppressive treatment with levothyroxine and four courses of radioactive iodine therapy. In addition, to treat 

bone and brain metastases, the patient experienced external radiotherapy and glucocorticoid therapy. 

Despite this rigorous therapeutic management, the patient obtained an incomplete structural and functional 

response. Although the last two posttherapeutic 131I whole-body scans were negative, the patient had 

elevated stimulated thyroglobulin levels and loco-regional recurrence by thyroid ultrasound. This aspect 

would suggest that thyroid cells become unable to uptake 131I, most likely through the emergence of new 

genetic mutations in the cancer cells. In conclusion, our patient's case suggests a 131I-refractory PTC, 

requiring the initiation of novel targeted systemic agents such as tyrosine kinase inhibitors, in order to 

improve structural and functional outcomes of radioactive iodine therapy and to afford prolonged 

progression-free survival advantage.  
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Introduction 

 

Papillary thyroid carcinoma (PTC) is 

characterized by a high survival rate and a low  

 

incidence of distant metastases, being 

considered the most common type of thyroid 

cancer (TC). Along with follicular thyroid 

cancer (FTC), PTC is part of differentiated 

thyroid cancer (DTC) [1]. 

An extensive body of literature shows that 

DTCs are slow-progressing tumors proving a 

very good prognosis, with an overall survival 

(OS) of 20 years greater than 90% with 

conventional treatment, i.e., combination of 

total thyroidectomy, resection of loco-regional 
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metastases, radioactive iodine (RAI) and 

thyroid hormone suppression [2]. However, a 

subgroup of patients with DTC may be 

characterized by a more aggressive 

progression of the disease and develops 

recurrent or metastatic disease and is 

refractory to radioactive iodine therapy (RAI-

refractory DTC) showing a decreased 10-year 

survival rate to 15-20%de [3]. In line with the 

American Thyroid Association (ATA) guideline, 

the diagnostic criteria for RAI-refractory DTC 

are as follows: (1) disease without RAI uptake 

or (2) loss of RAI uptake ability after initial 

adequate uptake, (3) progressive disease 

despite appropriate RAI uptake, and (4) RAI 

uptake in some lesions associated with no 

uptake in others [1]. Herein we report the 

clinical, pathological, and imagistic findings of 

a patient with PTC and simultaneous multiple 

metastases, including a solitary cerebral 

metastasis. Brain metastases (BM) from PTC 

are uncommon but carry a poor prognosis [4]. 

This patient depicted gradually a RAI-

refractory DTC, that goes with a reduced 

survival rate. Thus, the patient is a good 

candidate for new targeted therapies. 

Age over 40 years, extended lesions and 

metastases showing increased 

fluorodeoxyglucose (FDG) uptake on position 

emission tomography (PET) could be 

important factors to influence the 

refractoriness of the RAI. Towards the end of 

this case presentation, we will discuss 

possible therapeutic directions for this patient. 

Lenvatinib and Sorafenib, two new tyrosine 

kinase inhibitors (TKIs), have promoted a 

novel, hopeful systemic therapeutic option for 

metastatic RAI-refractory DTC [5]. It appears 

that TKI would also play a neoadjuvant role in 

selected cases of locally advanced DTC to 

decrease tumor volume in order to facilitate 

surgical resection and decrease perioperative 

morbidity [6].  

 

 

Case report 

 

A 52-year-old female patient, known with 

grade 1 hypertension, was admitted to the 

Endocrinology Clinic with persistent dry cough 

and feeling of suffocation in the supine 

position. Physical examination revealed an 

enlarged thyroid gland, with renitent 

consistency, preserved mobility, and no 

sensitivity or pain to palpation. Laboratory 

tests indicated mild hyperglycemia (111 mg/dl) 

and calcitonin (5.39 pg/ml, normal range: 0-

11.5 pg/ml) within normal limits. Thyroid 

hormone profile showed euthyroidism 

(TSH=1.87 µUI/ml, normal range: 0.4-4 

µUI/ml; FT4=0.66 ng/dl, normal range: 0.61-

1.35 ng/dl). The thyroid ultrasound (TUS) 

described an enlargement of the thyroid gland 

(total volume of 27.46 ml) and a partially 

echoic, partially anechoic nodular formation in 

the left thyroid lobe (LTL), measuring 

1.7/1.5/1.43 cm. In the middle third of the right 

thyroid lobe (RTL), a hypoechoic, 

inhomogeneous nodule with coarse 

calcifications was detected, measuring 

3.38/2.1/1.8 cm (Figure 1). 

 

 

 
Fig. 1. Thyroid ultrasound – transverse (A) and longitudinal (B) section: a hypoechoic, inhomogeneous nodule 

with coarse calcifications in the middle third of the right thyroid lobe, measuring 3.38/2.1/1.8 cm  

http://www.clinicalcases.eu/


www.clinicalcases.eu                                                                                               Archive of Clinical Cases 

 

 
DOI: 10.22551/2021.33.0804.10190 74 Arch Clin Cases 2021; 8(4):72-83 

In addition, the TUS identified three lymph 

nodes near the isthmus and at the lower pole 

of the RTL, measuring between 2 and 3 cm. 

Neck and chest CT scan confirmed the 

presence of hypodense nodules, some with 

coarse calcifications in both thyroid lobes and 

isthmus (Figure 2). CT scan also described 

multiple laterocervical and mediastinal lymph 

nodes, but also calcareous pulmonary 

micronodules suggestive of distant metastases 

(Figures 2 and 3).  

The fine needle aspiration (FNA) of the 

suspicious nodular formation in the RTL was 

performed. The FNA cytology identified 

papillary cell structures with moderate 

cytonuclear atypia, psammoma bodies, and 

giant multicellular cells (Bethesda VI). 

 

 

Fig. 2. Coronal neck and chest CT scan: (A) hypodense nodule with coarse calcifications the middle third of the 

right thyroid lobe (red arrow); (B) hypodense nodular formation in the left thyroid lobe (red arrow), multiple 

laterocervical lymph nodules (yellow arrows) 

 

 

Fig. 3. Axial CT scan of the chest: pulmonary micronodules suggestive of lung metastases measuring a 

maximum of 0.4 cm  
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Considering the clinical, imaging, and 

histopathological data, surgery was 

recommended. Thus, the patient underwent 

total thyroidectomy and selective 

lymphadenectomy. 

Postoperative macroscopic examination of 

the thyroid brought out that both lobes and the 

isthmus were affected by a whitish tumor 

process with calcified areas. Microscopic 

examination unveiled that both thyroid lobes 

and the isthmus were infiltrated with tumor 

nodules with the characteristics of PTC. The 

tumor infiltration, extending to the edge of the 

LTL, contained conjunctival and calcified areas 

and associated lymphatic invasion. The mitotic 

index was 1/10 HPF. The non-tumor thyroid 

parenchyma contained adenomatous thyroid 

nodules. Of the 14 lymph nodes examined, 

eleven showed metastases. The pathological 

diagnosis was pT3(m), N1b, M1, L1, V0, R1.  

The patient required radioactive iodine 

therapy (RAIT) (dose of 3.08 GBq), given the 

postoperative persistence of thyroid tissue and 

right laterocervical lymph nodes, corroborated 

with stimulated thyroglobulin (stim-Tg) of 334.7 

ng/ml (Figure 4).  

 

 

Fig. 4. The evolution of stimulated thyroglobulin in long-term monitoring. TT: total thyroidectomy; RAIT: 

radioactive iodine therapy; stim-Tg: stimulated thyroglobulin; TSH: thyroid stimulating hormone; normal range 

values for stim-Tg (<1 ng/ml) and TSH after discontinuation of levothyroxine (>30 µUI/ml) 

 

Posttherapeutic 131I whole-body scan 

(WBS) detected residual tissue in the thyroid 

lodge and right laterocervical and retrosternal 

lymph nodes. In addition, WBS showed a 

pathological uptake of 131I in the left parietal 

bone and bilateral multiple lung nodules (Table 

I). 

The cranial CT scan described an 

osteolytic lesion in the left parietal bone, with 

the significance of distant metastasis. More 

than that, the brain MRI detected a focal lesion 

hyperintense in T1 and T1-MPRAGE in the 

frontal lobe of 1.2/0.8 cm, with perilesional 

edema (3.5/4.3 cm), with the significance of 

brain metastasis (Figure 5). For these two 

craniocerebral lesions, the patient underwent 

palliative external radiotherapy (dose of 30 Gy 

in ten fractions for 14 days) and corticotherapy 

(Medrol 16 mg/day).  

Subsequently, the patient was evaluated 

periodically every three months, following 

suppressive treatment with levothyroxine in 

doses between 150 and 175 µg/day. 
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Table I. Posttherapeutic 131I whole-body scan after multiple courses of radioactive iodine therapy 

 
131I dose 

(GBq)  
Post therapeutic 131I WBS 

First 
RAIT  

3.08  
residual tissue in the thyroid lodge; 

right laterocervical and retrosternal lymph nodes; pathological uptake of 131I in the left 
parietal bone and bilateral multiple lung nodules  

Second 
RAIT  

3.99  
residual tissue in the thyroid lodge; pathological uptake of 131I in bilateral lung areas, but 

clearly improved 

Third 
RAIT  

3.39  
no residual tissue in the thyroid lodge; absence of 131I uptake in the cervical area or 

distant organs  

Fourth  
RAIT  

4.75  
no residual tissue in the thyroid lodge; absence of 131I uptake in the cervical area or 

distant organs  

RAIT: radioactive iodine therapy; WBS: whole-body scan  

 

 

Fig. 5. Axial brain MRI - (A) T1, (B) T2, (C) SWI and (D) T1-MPRAGE images: focal lesion in the frontal lobe of 

1.2/0.8 cm, with perilesional edema extended over an area of 3.5/4.3 cm.  
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Six months after the first RAIT, the patient 

had stim-Tg of 63.89 ng/ml, associated with 

presence of thyroid tissues in the thyroid lodge 

and the bilateral laterocervical areas on TUS. 

Thus, the patient underwent the second RAIT 

(dose of 3.99 GBq). Posttherapeutic 131I WBS 

showed residual tissue in the thyroid lodge 

and pathological uptake of the radiotracer in 

bilateral lung areas, but clearly improved 

(Table I).  

Three months after performing the second 

RAIT, TUS indicated a residual tissue, with 

calcifications, in the right thyroid lodge of 

1.2/0.67 cm. Two lymph nodes were detected 

in the right supraclavicular (approximately 1 

cm) and the pretracheal area (0.76/0.52 cm). 

Due to the persistence of the disease, FDG-

PET was required. FDG-PET scan showed 

right multiple laterocervical, submandibular 

and supraclavicular lymph nodes, with intense 

uptake of FDG (Figure 6). Also, PET scan 

showed multiple lung micronodules with no 

FDG uptake, but raising the suspicion of 

metastases.  

Three months later the third RAIT was 

required (dose of 3.39 GBq). The decision was 

based on the biochemical (stim-Tg of 32.35 

ng/ml) and imaging persistence of the disease. 

Posttherapeutic 131I WBS showed no residual 

tissue in the thyroid lodge and the absence of 

radiotracer uptake in the cervical area or 

distant organs (Table I). 

 

 

Fig. 6. Sagittal and coronal FDG-PET images: right multiple laterocervical, submandibular and supraclavicular 

lymph nodes, with intense uptake of FDG  
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Three months after the last RAIT, despite 

appropriate suppression of TSH (0.01 µUI/ml) 

under treatment with levothyroxine 150 

µg/day, imaging examinations certified the 

persistence of the disease. Thus, the TUS 

described in the right thyroid lodge two 

hypoechoic areas, with calcifications, 

measuring 1.4 cm and 1.43 cm, respectively. 

In the left thyroid lodge, in the area of the 

infrahyoid muscles, three formations were 

described (up to 6.2 mm). In addition, multiple 

lymph nodes, measuring up to 1 cm, were 

detected at the sternal manubrium, in the right 

laterocervical area and the left pretracheal 

area (Figure 7) and the stim-Tg value was 

higher (52.91 ng/ml) than the previous one 

(Table I). Thus, the patient underwent the 

fourth course of RAIT (dose of 4.75 GBq). 

Posttherapeutic 131I WBS showed no residual 

tissue in the thyroid lodge and the absence of 

radiotracer uptake in the cervical area or 

distant organs (Table I, Figure 8).

 

 

Fig. 7. Thyroid ultrasound: transverse and longitudinal section: two lymph nodes with coarse calcifications in the 

right thyroid lodge, measuring 1.18/0.94/1.17 cm and 1.05 cm respectively 

 

 

Discussion 

 

In our case, the final diagnosis was high-

risk PTC, with loco-regional and distant 

metastases (lung, brain, and bone 

metastases), requiring surgery, multiple 

courses of RAIT and thyroid hormone 

suppressive treatment. As it is known, RAIT is 

the routinely recommended as adjuvant 

treatment in high-risk PTC after total 

thyroidectomy [1]. The main goal of RAIT is to 

ablate the postoperative remnant thyroid 

tissue and eliminate the loco-regional and 

distant micrometastases [7]. 131I dose used for 

the ablative purpose is up to 150 mCi (5.5 

GBq) [1]. However, the ATA guidelines noticed 

that the benefits of a dose higher than 150 

mCi of 131I in reducing the structural 

recurrence of PTC in stage T3 or N1 is 

uncertain [1]. Despite the combined therapy 

applied to the patient exposed here, an 

incomplete structural and functional response 

has been obtained. Thus, optimal therapeutic 

management, in this case, should include a 

surgical reoperation and targeted therapies.  

Our patient has PTC and simultaneous 

multiple metastases, including lung, bone, and 

cerebral (solitary). Distant metastases of PTC 

are rare and usually occur in the lungs and 

thoracic lymph nodes in addition to the 

common loco-regional lymph nodes. RAIT is 

routinely recommended for lung metastases 

treatment (with doses between 100 and 200 

mCi) and can be repeated after 6-12 months. 

The complete remission of lung metastases 

after RAIT is rare, and the prognosis remains 

unfavorable [1]. Brain and bone metastases in 

PTC are rare conditions and are associated 

with a poor prognosis [1, 8]. The main 

therapies recommended for bone metastases 

include surgery, external radiation and bone-

directed agents [1]. However, if bone 

metastases have increased uptake of 131I, 

RAIT may be considered [1]. BM occur in 

approximately 1% of all DTC, and 4.5–18% of 

patients with other distant metastases [9, 10].
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Fig. 8. Posttherapeutic 131I WBS: no residual tissue in the thyroid lodge and the absence of 131I uptake in the 

cervical area or distant organs 

 

 

BM may be the first clinical manifestation 

of the disease, often leading to nonspecific 

symptoms, such as headaches or may 

develop even many years after the diagnosis 

of PTC [11]. Parameters that can impact OS 

include the time interval between the 

DTC/PTC and BM diagnosis, the number of 

BM sites, and decompressive craniectomy. It 

is possible that the BM in the DTC may have a 

gradual evolution, leading to the survival of 

one year, two or more years, for certain sets of 

patients [4]. At the same time, prognostic 

factors for long-term survival were defined, 

including the limited number of BM (less than 

three), BM treatment, and a Karnofsky 

Performance score above 70 [12, 13]. BM can 

be treated with surgery, external radiation or 

RAIT (in the case of 131I avid metastases) [1]. 

In this last case, before performing RAIT, 

external radiation associated with 
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corticosteroid therapy is recommended [1]. 

Consequently, our patient has undergone 

external beam radiotherapy and 

glucocorticoids therapy for the treatment of 

bone and cerebral metastases, with good 

subsequent clinical evolution. The presence of 

a single small metastasis and the rapid and 

complete treatment could positively influence 

the patient's survival. 

Hirsch, et al. noted that the second RAIT 

did not bring significant benefits to patients 

with postoperative loco-regional recurrence, 

which was also observed in our patient [14]. 

Although the last two WBS were negative, our 

patient had elevated stim-Tg levels and loco-

regional recurrence by TUS. This aspect 

would suggest that thyroid cells become 

unable to uptake 131I, most likely through the 

appearance of genetic mutations in the cancer 

cells such as BRAF, RAS, RET, or others [15, 

16]. 

A new course of RAIT is not appropriate 

for our patient, given the resistance to 131I and 

the theoretical possibility of long-term 

secondary malignancies. Although no long-

term secondary malignancies were observed 

after one course of RAIT, the risk of secondary 

malignancies was correlated with the 

cumulative dose of 131I (>500-600 mCi) [1]. 

The cumulative dose of 131I received by our 

patient was 15.21 GBq (410.67 mCi). 

However, it appears that young patients (<45 

years) treated with doses above 100 mCi of 
131I for PTC have a higher risk of leukemia [17, 

18]. Thus, the risk of a secondary malignancy 

could be an additional reason for our patient to 

be a good candidate for new targeted 

therapies. 

The main pathogenetic mechanisms 

underlying PTC are alterations of the mitogen-

activated protein kinase (MAPK) and 

phosphoinositide 3-kinase (PI3K) pathways 

[15]. These two signaling pathways are 

regulated by the receptor tyrosine kinases 

(RTKs) [15]. BRAF, RET, PI3K, RAS, and 

PTEN are the most common incriminated 

mutations in altering these signaling pathways 

[15]. The appearance of these genetic 

mutations seems to generate the alteration of 

sodium-iodide symporter (NIS) expression, 

which is subsequently responsible for the 

decrease in the tumor cell's ability to uptake 
131I [15, 19, 20]. 

The further therapeutic recommendation 

for our patient is the introduction of tyrosine 

kinase inhibitors (TKIs) to target the various 

proteins in the PI3K and MAPK pathways. The 

Food and Drug Administration (FDA) has 

approved only two TKIs for locally 

advanced/metastatic 131I-refractory DTC 

namely sorafenib and lenvatinib. Both drugs 

target platelet-derived growth factor receptor 

(PDGFR), vascular endothelial growth factor 

receptor (VEGFR) 1-3, RET, and c-KIT. 

Sorafenib also targets BRAF, while lenvatinib 

targets fibroblast growth factor receptor 

(FGFR) [15]. Both drugs prolong the survival 

rate in patients with 131I-refractory DTC. 

Therefore, in 131I-refractory DTC, treatment 

with sorafenib (400 mg twice per day for 

approximately ten months) prolonged survival 

rate at 10.8 months versus placebo (5.8 

months) [21]. Similarly, treatment with 

lenvatinib (24 mg/day for approximately 17 

months) prolonged survival rate in patients 

diagnosed with 131I-refractory DTC at 18.3 

months compared with those treated with 

placebo (3.6 months) [22]. 

Although the effectiveness of these drugs 

is proven, their long-term use can result in 

resistance to TKIs [23]. Also, monitoring for 

possible side effects of TKIs is imperative. The 

most common side effects of TKIs include 

rash, hypertension, alopecia, diarrhea, and 

fatigue [15, 21]. 

Other TKIs appear to be effective in 131I-

refractory DTC, given the outcomes of several 

phase II and III clinical trials. These are 

sunitinib, vandetanib, cabozantinib, anlotinib, 

axitinib, pazopanib, and donafenib [15, 24-27]. 

Patients with DTC in whom first-line TKI 

treatment failed, continued to respond to 

cabozantinib, demonstrating that this TKI may 

be used as salvage therapy where there is no 

benefit for first-line TKIs [24]. Furthermore, 

new therapeutical strategy using combinatorial 

therapy with MAPK, PI3K/AKT/mTOR, NF-kB 

and MTKs inhibitors, would likely improve the 

low therapeutic efficiency achieved with single-

agent treatments in clinical trials on DTC [28-

30]. Regarding patients with RAI refractory 

DTC, they mainly present dedifferentiation of 

DTC. Thus, the redifferentiation treatment 
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followed by RAI could represent a successful 

therapeutic option. Studies with PI3K and 

MAPK inhibitors modulating the 

PI3K/AKT/mTOR and MAPK pathways have 

resulted in fluctuating results in restoring the 

NIS gene expression and improving the effect 

of RAI therapy in RAI-refractory DTC. The use 

of selumetinib, a MEK1/2 inhibitor [31], or 

dabrafenib and vemurafenib [32, 33], elective 

inhibitors of mutant BRAF, resulted in iodine 

reuptake and demonstrated some success in 

resensitizing tumors to RAI [34].  

In the future, extensive studies will be 

needed to certify the potency of PI3K and 

MAPK inhibitors in the redifferentiation of RAI-

refractory DTC.  

 

 

Conclusion 

 

In conclusion, advanced DTC requires 

close monitoring, given the possibility of the 

appearance of radioactive iodine resistance, 

most likely through the emergence of new 

genetic mutations in the cancer cells. In 

patients with RAI-refractory DTC, treatment 

with novel targeted systemic therapy like TKIs 

is justified to reduce tumor volume facilitating 

surgical resection and decrease perioperative 

morbidity but also to improve functional 

outcomes of RAIT and to afford prolonged 

progression-free survival advantage.  
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