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Abstract: Skull base metastasis from differentiated thyroid carcinoma, including papillary and 

follicular thyroid carcinoma, is a rare manifestation. Herein, we present three cases of skull 

base metastasis of papillary thyroid carcinoma. The mean age of the patients was 68.6 (65–74) 

years, and the mean interval between initial diagnosis and skull base metastasis was 56.3 (28–89) 

months. Cranial nerve palsies were seen in all patients. Intensity modulated radiation therapy 

to deliver 6,000–6,600 cGy to the skull base metastasis was given to all patients, in addition 

to partial resection in one patient. At the time of last follow-up, all skull base metastases were 

well controlled.
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Introduction
Differentiated thyroid carcinoma, especially papillary thyroid carcinoma (PTC), com-

monly metastasizes to the regional lymph nodes, lungs, and bone. However, the brain is 

an uncommon site of metastasis, being found only in 0.15%–1.3% of cases.1 Moreover; 

cerebellar metastases from PTC are exceptionally rare, with only 13 reported cases of 

cerebellar metastasis from PTC having been published so far.2 Herein, we describe 

and discuss the signs and symptoms, diagnostic work-up, differential diagnosis, and 

management in three cases of cerebellar metastasis from PTC.

Case 1
A 74-year-old female with a diagnosis of PTC, tall cell variant (pT3N1aM0), underwent 

total thyroidectomy, followed by radioactive iodine ablation (150 mCi) in February 

2009. The patient was taking L-thyroxine 125 µg as thyroid replacement therapy, and 

remained in complete remission until June 2013, when she presented with a 3-month 

history of left upper neck pain. A pertinent neurological finding was ipsilateral cranial 

nerve XII palsy. Serum thyroglobulin levels were elevated (245.6 µg/L). No focus of 

abnormal tracer uptake was seen on I-131 whole body scintigraphy. Magnetic resonance 

imaging of the brain revealed an enhancing mass involving the left side of the clivus 

and the left occipital condyle (Figure 1). 18-Fluorodeoxyglucose positron emission 

tomography–computed tomography (CT) showed intense hypermetabolic activity 

(standardized uptake volume 138), corresponding to the destructive mass involving the 

clivus and left occipital condyle (Figure 2). A punch biopsy was taken from the clivus 

via the transnasal-transsphenoidal approach. Histopathology of the biopsy revealed 

tall papillary cells (height at least two or three times their width) mixed with small 
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fragments of bone, and immunopositivity for thyroid tran-

scription factor-1 and cytokeratin 19 confirmed the diagnosis 

of metastatic tall cell variant PTC (Figure 3). The patient was 

treated with external beam irradiation via intensity modulated 

radiotherapy (IMRT). A total dose of 6,600 cGy was delivered 

to the tumor in 33 fractions over 6.5 weeks. The treatment 

course was completed without any significant acute toxicity. 

Follow-up has been undertaken for 18 months, and the patient 

has remained clinically asymptomatic without any evidence 

of recurrence or distant metastases.

Case 2
A 67-year-old female with a diagnosis of PTC insular vari-

ant (pT4N1bM0) underwent total thyroidectomy and neck 

 dissection in April 2011. After surgery, she was treated with 

radioactive iodine (150 mCi) and thyroid bed irradiation via 

IMRT with a dose of 66 Gy in 33 fractions, In September 2011, 

she developed lung metastasis, and was treated with a second 

radioactive iodine ablation dose (200 mCi). In August 2013, she 

started to complain of headache, diplopia, and facial  weakness. 

Neurological findings were cranial nerve II, III, and V palsies 

on the left side. Serum thyroglobulin levels were found to 

be raised (3,200 µg/L). Whole body scintigraphy showed 

intense foci of uptake in the skull base and in both lungs. CT 

brain revealed an infiltrative enhancing mass occupying the 

right cavernous sinus and extending to the pituitary fossa and 

clivus (Figure 4A and B). Histopathological examination of a 

transnasal-transsphenoidal biopsied lesion revealed islands of 

small uniform cells, areas of tumor necrosis, and microfollicles 

with thyroglobulin, which confirmed the diagnosis of meta-

static PTC, insular variant (Figure 5). The lesion was treated 

with IMRT, and a total dose of 6,000 cGy in 30 fractions was 

delivered to the tumor over 6 weeks without any significant 

acute toxicity. After completion of IMRT, the patient was 

given a third radioactive iodine ablation dose (150 mCi). At 

14 months of follow-up, the patient was alive with progres-

sive in disease in the lungs, an elevated thyroglobulin level 

(5,000 µg/L), and a stable skull base lesion.

Case 3
A 65-year-old male underwent total thyroidectomy for 

multifocal PTC, follicular variant (pT3N1M0), followed  

Figure 1 Case 1: axial view magnetic resonance imaging brain showing mass 
involving the left side of the clivus and left occipital condyle. The yellow arrow shows 
the mass involving the left side of the clivus and occipital condyle.

Figure 2 Case 1: PeT/CT showing intense hypermetabolic activity (standardized 
uptake volume 138), corresponding to the destructive mass involving the left clivus 
and left occipital condyle. 
Abbreviations: CT, computed tomography; PeT, positron emission tomography.

Figure 3 Case 1: Hematoxylin–eosin staining showing tall papillary cells (height at 
least two to three times their width) thyroid carcinoma.
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by radioactive iodine ablation (150 mCi) in July 2006. The 

patient was on thyroid replacement therapy with L-thyroxine 

150 µg, and was in complete remission until December 2013, 

when he presented with a 2-month history of headache, 

dysphagia, hoarseness, dysarthria, and hearing impairment. 

Pertinent neurological findings were cranial nerve IX, X, 

XI, and XII palsies on the left side (Collet-Sicard syndrome) 

with moderate sensorineural hearing loss and 100% word 

recognition on the affected side. Serum thyroglobulin levels 

were found to be elevated (46 µg/L). CT/magnetic resonance 

imaging brain revealed a large infiltrative mass involving the 

petrous, tympanic, and mastoid parts of the left temporal 

bone with intracranial extension. There was also evidence 

of invasion of the left sigmoid sinus, left internal jugular 

vein, and left internal auditory canal (Figure 6). The patient 

Figure 4 Case 2: (A) axial and (B) sagittal views on computed tomography brain 
showing an infiltrative enhancing mass occupying the right cavernous sinus extending 
to the pituitary fossa and clivus.

Figure 5 Case 2: Hematoxylin–eosin staining showing islands of small uniform cells, 
areas of tumor necrosis, and microfollicles.

Figure 6 Case 3: Computed tomography brain showing a large infiltrative mass 
involving the petrous, tympanic, and mastoid parts of the left temporal bone with 
intracranial extension.
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underwent left retromastoidal suboccipital craniotomy, with 

partial resection of the lesion. Histopathological examina-

tion confirmed the diagnosis of metastatic PTC, follicular 

variant (Figure 7).  Following surgery, the residual tumor 

was treated with IMRT, using a total dose of 6,000 cGy 

in 30 fractions. After 12 months of follow-up, the patient 

remained well without any signs of progression or treatment-

related complications.

Discussion
Skull base metastasis (SBM) of differentiated thyroid carci-

noma shows a predominance of follicular thyroid carcinoma 

(FTC), because FTC is more prone to spread via the hematog-

enous route to the lungs and bone.2 However, SBM from PTC 

is rare. To date, only ten cases of SBM from PTC have been 

reported (Table 1).3–11 In agreement with the reported cases, 

SBM in our series were seen in the sixth and seventh decades 

of life, at a mean age of 68.6 (range 65–74) years, and the mean 

interval between initial diagnosis and SBM was 56.3 (range 

28–89) years.3,8 In our series, two patients with aggressive vari-

ants of PTC (tall cell and insular) were recognized. According 

to the recent literature, these aggressive variants have a worse 

prognosis than classic PTC, and patients with these variants 

should be treated aggressively with thyroidectomy, neck dis-

section, and radioactive iodine, regardless of tumor size.12

The most common symptoms of SBM from PTC in our 

series were headache and cranial nerve palsies, which is 

in agreement with reports in the literature.11,12 However, a 

rare presentation of Collet-Sicard syndrome (cranial nerve 

IX, X, XI, and XII palsies) was also described, which is the 

first reported case in SBM from PTC.13 Diagnosis of SBM 

is challenging, because these lesions are often mistaken for 

chordoma, chondrosarcoma, meningioma, or schwannoma 

on CT and magnetic resonance imaging.14 Biopsies should 

be performed in such cases for definitive diagnosis. In our 

series, a biopsy was taken via the transnasal-transsphenoidal 

approach in two patients.

Treatment of SBM is challenging. Complete surgi-

cal resection is often difficult because of the presence of 

Figure 7 Case 3: Follicular pattern of papillary thyroid carcinoma.

Table 1 Previously published cases with skull base metastasis from papillary thyroid carcinoma

Reference Age (years)/sex Symptoms Site Histopathology Treatment

Matsuno et al3 56/F Blurred vision, III, VI  
CN palsy

sella turcica, sphenoid sinus PTC, classic TsH suppression, 
RaI

Bell et al4 35/F Hemianopsia, DI,  
amenorrhea

sella turcica, pituitary gland PTC, classic Transsphenoidal 
surgery

sziklas et al5 44/M Panhypopituitarism,  
hypogonadism

sella turcica, pituitary gland PTC, classic Transsphenoidal 
surgery, RaI

Takami et al6 41/M Diplopia, subarachnoid  
hemorrhage

Cavernous sinus, cerebellopontine angle PTC, classic surgery and gamma 
knife radiosurgery

Freeman et al7 50/M Horner’s syndrome sphenoid sinus PTC, classic surgery, RaI, RT
Masiukiewicz 
et al8

1. 56/M
2. 55/F

1. Panhypopituitarism
2.  Panhypopituitarism, 

blindness

1. sella turcica, pituitary gland
2.  sella turcica, cavernous sinus

PTC, classic RaI

Yan et al9 73/M Visual impairment, 
diplopia, epistaxis

Petrous bone, sella turcica, clivus,  
pterygoid plate, ethmoid sinus,  
infratemporal fossa, cavernous sinus

PTC, classic surgery, RaI

Hugh et al10 64/F Incidental finding Petrous bone PTC, classic surgery, RT
Kutluhan et al11 61/M VI, VII, IX, X CN palsy Temporooccipital bone PTC, classic surgery, RT
Our series 1. 74/F

2. 67/F
3. 65/M

1.  XII CN palsy
2.  II, III, and V CN palsy
3.  Collet-sicard 

syndrome

1.  Clivus, occipital condyle
2.  sella turcica, pituitary, cavernous sinus
3.  Petrous, tympanic, mastoid, temporal 

bone with intracranial extension

1.  PTC, tall cell
2.  PTC, insular
3.  PTC, follicular

1.  IMRT
2.  IMRT
3.  surgery, IMRT

Abbreviations: F, female; M, male; CN, cranial nerve; PTC, papillary carcinoma thyroid; TsH, thyroid stimulating hormone; RaI, radioactive iodine; DI, diabetes insipidus; 
RT, radiation therapy; IMRT, intensity modulated radiation therapy.
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adjacent vital structures (brainstem, cochlea, and cranial 

nerves), cerebrospinal fluid leak, and bleeding. In our series, 

one patient had safe partial resection via a transcranial “far 

lateral” approach, which was found in agreement with the 

literature.15 For unresectable and residual tumors, radiation 

therapy is feasible option. With the advent of novel techniques 

in radiation therapy (IMRT, protons, carbon ions, and ste-

reotactic radiosurgery), it is now possible to deliver a high 

dose to the tumor to achieve better local control without any 

serious acute toxicity, as seen in our series.16

In conclusion, SBM from PTC is a rare clinical entity, 

and is often associated with cranial nerve dysfunction. 

 Histopathological tissue diagnosis should always be 

attempted to initiate effective treatment, which relies on a 

multidisciplinary approach to prolong disease-free and overall 

survival rates.
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