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ABSTRACT
Introduction. Follicular thyroid carcinoma (FTC) accounts for 10-20% of the differentiated thyroid carcinomas (DTCs), and it is 
the second most common thyroid malignancy after papillary thyroid carcinoma (PTC). FTC is typically more common in women 
and in older age group than PTC. Unlike PTC, FTC metastases late to the lymph nodes, with only up to 10-20% of the patients 
having nodal metastases at the time of diagnosis.On the other hand, distant metastasis via hematogenous spread is more like-
ly in patients with FTC due to the invasion of blood vessels. Prognosis depends on the extent of the distant metastasis which 
drop 10-year survival significantly. 
Aim. Although DTCs have usually favorable prognosis, metastatic disease in these patients has a long clinical course. Cranial 
imaging in these patients should be performed during the follow-up after the treatment of FTC with thyroidectomy and RAI. 
Description of the case. We report a case of late onset but catastrophic hematogenous distant metastases beginning 8 years 
after the diagnosis & treatment of FTC and becommimg widespread during the following 10 years with a long clinical course 
in a 60 year old female patient.
Conclusion. In the RAI refractory metastatic lesions SRS and surgical resections should be conserned as the first management 
approach to improve survival. 
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Introduction
Follicular thyroid carcinoma (FTC) accounts for 10-20% 
of the differentiated thyroid carcinomas (DTCs), with 
higher prevelance in iodine deficient areas.1,2 It is the sec-
ond most common thyroid malignancy after papillary 
thyroid carcinoma (PTC). FTC is typically more com-
mon in women and in older age group than PTC, pre-
senting at about 40-60 years of age.3 It is the neoplasm of 
differentiated follicular cells, just like the follicular ade-
noma (FA). It is differentiated from FA by the presence 

of capsular and/or vascular invasion and from the PTC 
by the absence of characteristic nuclear features.4 Surgical 
resection is needed for accurate diagnosis. Unlike PTC, 
FTC metastases late to the lymph nodes, with only up 
to 10-20% of the patients having nodal metastases at the 
time of diagnosis. On the other hand, distant metastasis 
via hematogenous spread is more likely in patients with 
FTC due to the invasion of blood vessels.5 Prognosis de-
pends on the extent of the distant metastasis which drop 
10-year survival significantly.
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Aim
We report a case of late onset but catastrophic hema-
togenous distant metastases beginning 8 years after the 
diagnosis & treatment of FTC and becommimg wide-
spread during the following 10 years with a long clinical 
course in a 60 year old female patient. 

Description of the case
In 2003, when the patient was 42-year old, she was di-
agnosed with FTC and treated with total thyroidectomy 
and radioiodine (RAI). In 2011 (8 years after the treat-
ment of FTC), her serum thyroglobulin (Tg) level start-
ed to be increased and the first distant metastasis was 
established on the left femur. She was treated with to-
tal hip arthroplasty and started to be followed up more 
closely. In 2012, she came to our hospital and examina-
tions revealed multiple lung (Fig. 1) and right clavicle 
metastases (Fig. 2). 

Fig. 1. Coronal pulmonary CT image showing multiple well 
defined lung metastasis from FTC (arrows) 

She was admitted for treatment with RAI and ra-
diotherapy. However, since she became refractory to 
RAI, Lu-177 treatment was applied. She was also under 
the treatment of a thyrosine kinase inhibitor (TKI) at 
that time. In 2014, she presented with a left frontopari-
etal skull metastasis. Brain magnetic resonance imaging 
(MRI) revealed a 55x35x25 mm sized metastatic lesion 
involving the epidural space and adjacent dura, charac-
terized with heterogenous signal intensity on T2w imag-
es and hemorrhagic components on T1w and gradient 
echo (GRE) images. Prominent contrast enhancement 
was present after gadolinium (Fig. 3). 

Fig. 2. Coronal postcontrast T1w shoulder MRI showing 
obviously enhancing matastatic lesion of the right clavicle 
(arrow) 

Fig. 3. MRI of the brain showing a 55x35x25 mm sized left 
frontoparietal skull metastasis having heterogenously 
high signal intensity on axial T2w (A, arrow), spontaneous 
hemorrhagic hyperintensities shown on T1w (B, arrow) 
and signal void areas corresponding to the hemorrhagic 
components on GRE images (C, arrow). Prominent 
enhancement of the mass is demonstrated on coronal 
pstcontrast T1w image (D, arrow). Note the epidural 
extention of the lesion with compression of the neural 
parenchyma without invasion

At that time, due to the development of myelodis-
plastic syndrome, surgical removal of the metastatic le-
sions had to be started. Between the years 2017‒2021, 
right clavicle, left frontoparietal and left mandibular 
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bone metastases was surgically treated. After 1 year an-
other skull metastasis appeared at the posterior parietal 
region invading the superior sagittal sinus and then an-
other at the left parietal bone. Both were also surgically 
removed (Fig 4). 

Fig. 4. (A, B) Axial postcontrast T1w MRI of the brain 
showing 2 cm sized midline posterior parietal bone 
metastasis invading the superior sagittal sinus (A, arrow) 
and 35x25 mm sized left parietal bone metastasis (B, 
arrow) involving to the adjacent skalp and dura with 
epidural extention. Surgical removal of both lesions is seen 
on axial CT images (C, D)

Then the disease progressed rapidly with newly ap-
peared multiple skull metastases in addition to the first 
cerebral metastasis in the right occipital lobe (Fig. 5). 
Since the radioiodine scan was negative, GA-63 DO-
TA-TATE PET-CT was performed to demonstrate all 
the metastatic lesions (Fig. 6)

Discussion
In DTCs the most common sites of distant meastasis 
are lung and extracranial bones.6 Skull bones are rare 
sites and when occured there are usually lung and oth-
er extracranial bone metastases. Metastatic tumors to 
the skull are most often from lung, breast, and pros-
tate malignancies.7 Involvement of the dura and scalp 
may occur in these cases, as in our patient. In a study 
including 473 patients with all types of thyroid cancers 
conducted by Negamine et al. skull metastasis was es-
tablished only in 12 (2.5%) of the cases.3 The average 
period from diagnosis of the thyroid cancer until the ap-
pearance of the skull metastasis was 23.3 years. In our 

patient the first distant metastases occured 8 years after 
the tretment of FTC. The appearance of the first skull 
metastasis occured 11 years and the brain matastasis 
occurred 18 years after the diagnosis. Brain metastasis 
from DTCs is much more rare with reported prevelance 
between 0.15% to 1.4% of the cases in different studies.8 

Fig. 5. (A-E) The last follow-up MR images demonstrating 
multiple obviously enhancing skull bone and cerebral 
metastases. Coronal (A), axial (B) and sagittal (C) 
postcontrast MR images showing the right occipital 
parenchymal metastasis which is 4 cm in diameter (A, C; 
red arrows). Multiple extraaxial dural based metastasis 
are shown (A, B, C; white arrows). 51x37 mm and 55x34 
mm sized posterior parietal (A, B, C; black arrows), 45x20 
mm sized right occipital (D, E; red arrows) and 95x50 
mm sized left occipital (D, E; white arrows) matastases 
invading the transverse sinuses are shown. F, G) Axial CT 
images showing lytic and expansile behaviour of the skull 
metastases (F, G; arrows)

Metastatic tumors to the brain are most often from lung 
cancer, breast carcinoma, renal cell carcinoma, mela-
noma and gastrointestinal tract adenocarcinomas.7 In 
the literature, regarding the histopathological subtypes, 
among the brain metastasis from DTCs, there is a pre-
dominance of PTC which is most probably due to its 
much more higher prevelance than FTC.9 Although, in 
most of the reported cases, the appearance of distant 
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metastasis occur long after the initial diagnosis as in our 
case, distant metastasis at the time of diagnosis of FTC 
may also occur in up to 20% of the cases.6,7 The meta-
static masses of FTC are highly vascular lesions showing 
prominent contrast enhancement on imaging studies 
and having expansive-lytic appearance when involved 
to the bones. Prognosis in patients with distant metas-
tasis is poor and its poorer in case of skull metastasis. In 
the study of Nagemina et al. mean survival in patients 
with skull metastasis was reported as only 4.5 years.3 
The prognosis is even worse with reported mean surviv-
al time of 12.4 months when brain metastasis occurred 
from DTC in a study including 32 patients.10 When the 
radioiodine scans are negative, 18F-FDG PET/CT can 
be used for detection of recurrent and metastatic lesions 
in follow up of patients with increased Tg level. How-
ever, it may also not detect the tumor in all patients, as 
in our case. In such cases PET-CT imaging with Ga-
68-labelled DOTA-somatostatin analogues is useful to 
demonstrate metastatic masses.11 We used octreotate 
(Ga-68-DOTA-TATE) in our patient. 

Fig. 6. Whole body DOTA-TATE PET-CT images showing 
right occipital cerebral metastasis (A, B; white arrow), 
multiple extraaxial dural based metastases invading the 
superior sagittal sinus (A, black arrows) and skull bone 
metastases (A, B; red arrows), metastatic masses involving 
the cervical vertebrae (C, arrow), the distal part of the 
right clavicle (D, arrow), multiple pulmonary nodular 
metastases (E, arrows), the right sacroiliac metastases (F, 
arrows), the right acetabular (G, white arrow) and the right 
femoral head (H, white arrow) metastases and the multiple 
metastatic masses involving the muscle groups of the left 
femoral region (H, red arrows). Note the small external iliac 
lymph node metastasis (G, black arrow)

In the treatment of metastatic disease, iodine con-
centrating tumors can still be treated with RAI, howev-
er when the recurrent or metastatic masses from DTC 
lose their ability to concentrate RAI they poorly respond 
with a low remission rate.12 In the 2015 American Thy-
roid Association guidelines for the brain metastases 
from DTC surgical resection and stereotactic radiosur-
gery (SRS) are recommended as the mainstray of ther-
apy.13 In one study the median survival time in patients 
treated with surgery and/or SRS was reported as 11.9 
months in contrast to the median survival time of 7.1 
months in patients who were not treated with surgery 
and/or SRS.8 The median survival time of 19 months 
was reported in patients with RAI-refractory DTC when 
TKIs were combined with local treatment.14 Number of 
surgical resections of extracranial and skull bone metas-
tases were performed in addition to SRA in our patient 
in addition to the treatment with a TKI.  

Conclusion
Although DTCs have usually favorable prognosis, dis-
tant hematogenous metastasis is an important consern 
after the treatment of FTC with thyroidectomy and RAI. 
Cranial imaging in these patients should be performed 
during the follow-up. The metastatic disease in these pa-
tients has a long clinical course and should be managed 
appropriatelly. In the RAI refractory metastatic lesions 
SRS and surgical resections should be conserned as the 
first management approach to improve survival. 
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