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Case Report
Skull metastasis of the clear cell variant of papillary  
thyroid carcinoma
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Abstract: Papillary thyroid carcinoma (PTC), which is characterized by low incidence of distant metastases, is a com-
mon subtype of thyroid carcinoma. Metastases of the clear cell variant (CCV), one of the many PTC variants, are rare. 
A 73-year-old woman with a 2-year history of a growing subcutaneous tumor in the right temporal region of her skull 
was admitted to our hospital; the tumor was initially speculated to be meningioma. She was simultaneously being 
investigated for thyroid mass, which was characterized by abnormal cells with large and atypical nuclei, as well as 
clear cytoplasm; this mass was considered thyroid cancer according to the result of fine needle aspiration cytology. 
The patient underwent surgery to remove the temporal mass, which was diagnosed to be skull metastasis of the 
CCV of PTC. The patient did not receive treatment after being discharged. During the follow-up period, the patient 
unfortunately passed away eighteen months after the operation. Given that little is known about metastases of the 
CCV of PTC, we will discuss the pathological and clinical features and further treatment of CCV. Distant metastases 
of the other PTC subtypes are usual, whereas aggressive behavior of CCV is rarely seen. Notably, the patient was 
admitted to our hospital because of skull metastasis. However, little is known about the primary focus. We identified 
the primary tumor through postoperative pathological examination of the skull metastasis. Facing with a skull mass, 
the clinician and pathologist should consider the possibility of metastasis.
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Introduction

Thyroid cancer (TC) accounts for approximately 
2.1% of all cancers and is considerably more 
common in females than in males [1] at a male/
female ratio of 1:3 among the Asian population 
[2]. TC has been classified into papillary thyroid 
carcinoma (PTC), follicular thyroid carcinoma, 
medullary thyroid carcinoma (MTC), and undif-
ferentiated carcinoma. Among these subtypes, 
PTC is the most common, with the relative fre-
quency increasing from 60% to 84.6% in the 
past decade [3]. PTC is an indolent tumor and 
seldom shows distant metastases. Once meta- 
stasis occurs, the disease-specific mortality 
rate increases up to 70.0% [4]. PTC has many 
variants, mainly including follicular variant, 
clear cell variant (CCV), diffuse sclerosis vari-
ant, tall cell variant and so on [5-7]. Among 
these variants, the follicular variant easily 
invades the meninges and eyes [8], whereas 
the tall cell variant is more aggressive [9, 10], 

with a five-year survival worse than that of 
patients suffering from the other PTC variants 
[11]. Distant metastasis of the CCV is even less 
prevalent, with only one reported case involving 
the lung after total thyroidectomy [12]. We 
reported herein a 73-year-old woman with a 
2-year history of skull metastasis of the CCV of 
PTC that occurred following a 50-year history of 
thyroid mass.

Case report

A 73-year-old woman with a 2-year history of a 
growing subcutaneous tumor in the right tem-
poral region of her skull was admitted to our 
hospital. She had a medical history of hyperten-
sion and coronary heart disease. She was 
simultaneously being investigated for thyroid 
mass, which is characterized by abnormal cells 
with large and atypical nuclei, as well as clear 
cytoplasm; this mass was considered thyroid 
cancer according to the result of fine needle 
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aspiration cytology (FNAC; Figure 1). Physical 
examination upon admission indicated a pain-
less, poorly mobile, and hard mass in the right 
temporal region of the patient’s skull. She was 
also alert and conscious. Neurological exami-
nation showed no abnormity.

Head computed tomography (CT) scan revealed 
a clear boundary, inhomogeneous density, and 
osteolytic lesion in her parietal-temporal bone 
(Figure 2). Head magnetic resonance imaging 
(MRI) revealed a 6.8 cm × 4.7 cm heteroge-
neously enhanced mass, leading to osteolytic 
change extension to subcutaneous (Figure 3). 
Based on this radiological appearance, the 
mass was speculated to be a meningioma. 
Chest CT scan revealed multiple metastases in 
both lungs (Figure 4A). Thyroid ultrasonography 
(US) also revealed a bilaterally enlarged thyroid 
with diffuse lesions and multiple abnormal 
echoes. Cervical US revealed no metastasis in 
the cervical lymph node. To exclude possible 
metastasis from a distant site, chest X-ray of 
the patient was also obtained; the result was 
unremarkable.

Cerebral angiography showed that the tumor 
was hypervascular and was being fed mainly 
from several external branches of the jaw artery 
(Figure 5A). A day before the surgery, the pati- 
ent underwent a transcatheter cerebral arterial 
embolization (TACE). Then, gelatin sponge and 
lipiodol embolization agent were poured into 
the arteries feeding the tumor (Figure 5B). The 
tumor, along with marginal skull, was success-

fully removed. The operation revealed that the 
tumor adhered tightly to the dura mater. 
Fortunately, the 6 cm × 4 cm tumor did not 
invade the brain parenchyma. The postopera-
tive recovery was also uneventful.

Postoperative pathological examination th- 
rough hematoxylin and eosin (H&E) staining 
revealed that the CCV, a subtype of PTC, invad-
ed the skull. Microscopy revealed a neoplasm 
comprising cells arranged in a papillary pattern. 
All tumor cells had a rich and clear cytoplasm, 
and the majority of the tumor cells displayed 
vacuolation (Figure 6A). Immunohistochemistry 
(IHC) also revealed positive results for thyro-
globulin and TTF-1 immunoreactivity (Figure 6B 
and 6C). CK19 and galectin-3 were also strong-
ly expressed (Figure 6D and 6E). By contrast, 
the results for calcitonin, glial fibrillary acidic 
protein (GFAP), and Syn were negative (Figure 
6F-H). A definitive diagnosis of CCV metastasis 
was obtained based on either H&E and IHC or 
abnormal cell morphology of FNAC, as well as 
on the patient’s medical history.

The patient did not receive adjuvant therapy 
after the surgery. Four months later, the patient 
was admitted again to our hospital. Head MRI 
showed no recurrence. However, compared 
with the previous result, chest CT scan revealed 
increased number and volume of metastases 
(Figure 4B).

After a four-month follow-up visit, the patient 
complained of dysphagia accompanied by pain-
less swelling of the lateral neck region. Then, 
she passed away eighteen months after the 
operation.

Discussion

In the present case, a 73-year-old patient, who 
had a medical history of thyroid mass for 50 
years and an abnormal FNAC result, underwent 
surgery because of skull metastasis. We dis-
cuss herein several of the interesting clinical 
features of this case.

In terms of the diagnosis, the primary focus of 
the confirmed diagnosis of the majority of previ-
ous cases was reported [12-14]. In this case, 
histological classification of the primary tumor 
origin was not made through postoperative 
pathological examination but was determined 
through the diagnosis of the metastatic tumor, 

Figure 1. FNAC of the right thyroid mass showed the 
cells with large and atypical nuclei, as well as clear 
cytoplasm, which may be considered TC Original 
magnification, ×200.
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as well as based on the FNAC result and the 
patient’s medical history.

IHC showed tumor tissues that highly express- 
ed thyroglobulin and TTF-1 (Figure 6B and 6C). 
Both markers verified that the skull metastasis 
originated from TC. The use of these markers is 
a specific and sensitive approach to differenti-
ate lung adenocarcinoma from TC and thus pre-
vents misdiagnosis [15]. The results for CK19 
and galectin-3 immunoreactivity were positive, 
whereas that for calcitonin was negative (Figure 
6D-F). These three markers contributed to the 

histological classification of TC. The combina-
tion of CK19 and galectin-3 is the most sensi-
tive for the diagnosis of PTC [16]. CK19 distin-
guishes PTC from follicular carcinomas [17]. 
The negative expression of calcitonin persua-
sively indicates PTC rather than MTC. Given 
that calcitonin is strongly expressed in MTC 
[18], it can lead to an earlier diagnosis of MTC 
than through the exclusive use of imaging pro-
cedures and/or FNAC [19]. GFAP also serves as 
a diagnostic marker for glioblastoma and is 
positively correlated with tumor volume [20]. 
Syn is a neuroendocrine marker [21]. In the 

Figure 2. Cranial CT scan showed the clear boundary, inhomogeneous density, and osteolyic lesion in the parietal-
temporal bone: transversal (A), axial sections and (B), bone window.

Figure 3. MRI revealed a 4.7 cm × 8.0 cm × 7.0 cm lesion, leading to osteolytic change extension to subcutaneous 
in the right side of the temporal bone. A. The mass exhibited a hypointense signal on axial T1-weighted image similar 
to the low-intensity T1-weighted signal detected in meningioma. B. Axial T2-weighted MRI showed that the extradu-
ral, bulging tumor has a slight contact with the brainstem. C. Contrast-enhanced axial T1-weighted MRI revealed 
evident enhancement, thickening of adjacent meninges, and compression of adjacent brainstem.
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present case, the negative expression of GFAP 
and Syn ruled out primary brain tumor and neu-
roendocrine tumor (Figure 6G and 6H).

PTC is generally an indolent tumor, which is 
comparable to the 50-year medical history of 
the thyroid mass in the present case. PTC has 
many variants, mainly including the follicular 
variant, CCV, diffuse sclerosis variant, tall cell 
variant, and so on [5-7]. Among these variants, 

the follicular variant easily invades the menin-
ges and eyes [8], whereas the tall cell variant is 
more aggressive [9, 10], with a five-year sur-
vival worse than that of patients suffering from 
the other PTC variants [11]. Metastasis of the 
CCV of PTC to distant sites is an unusual clinical 
phenomenon, and only one case, which involves 
the lung after total thyroidectomy, has so far 
been reported [12]. This case is the first report-
ed case of CCV metastasis to the skull.

Figure 4. Result of chest CT about preoperatation and postoperation made a comparison. A. Chest CT revealed 
multiple metastases in both lungs. B. The number and volume of metastases in both lungs increased four months 
after the surgery.

Figure 5. The patient underwent cerebral angiography and TACE. A. Cerebral angiography showed a rich blood sup-
ply around the tumor; the blood supply comes mainly from several external branches of the jaw artery. B. By using 
the Guidewire software, we poured the gelatin sponge and lipiodol embolization agent into the opening of the artery 
in front of and under the tumor.
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Our patient underwent TACE prior to tumor re- 
section because TACE reduces operative bleed- 

PTC using US was 82.5%. US also revealed that 
PTC had a high prevalence of calcification. 

Figure 6. H&E and IHC detection of skull metastasis was described below. A. 
H&E showed metastasis of the CCV of PTC in the skull; the tumor plasma was 
characterized by vacuolation and invasion of the meninges. Original magnifica-
tion, ×200. B. IHC indicated a positive result for thyroglobulin immunoreactivity. 
Original magnification, ×400. C. The result for TTF-1 nuclear immunoreactivity 
was positive, verifying metastasis of TC in the skull. Original magnification, ×400. 
D. Immunoreactivity of CK19 was diffuse; CK19 also revealed strong expression. 
Original magnification, ×400. E. Galectin-3 was also strongly expressed. Original 
magnification, ×400. By contrast, F-H. The results for calcitonin, GFAP and Syn 
were negative. Original magnification, ×400.

ing and allows easy re- 
moval of hypervascular 
tumors [22-24]. In previ-
ous studies (Table 1), thy-
roidectomy or (and) ra- 
dioactive treatment was 
(were) administered after 
metastases [12-14, 25, 
26]. In the present case, 
skull metastasis was re- 
moved, although the ori- 
ginal focus still existed. 
Thus, surgeons should 
perform thyroidectomy to 
relieve esophageal com-
pression symptoms and 
administer radioactive io- 
dine (RAI) combined with 
rhTSH, a recombinant hu- 
man thyroid-stimulating 
hormone, which can pro-
tect liver and renal func-
tion and reduce unneces-
sary exposure to radiation 
[27]. The administration 
of RAI following surgery 
improves the overall sur-
vival of patients [28]. How- 
ever, the RAI dose should 
be carefully determined; 
otherwise, many compli-
cations may occur [29, 
30]. For patients 70 years 
old or older, the adminis-
tered dose should not 
exceed 250 mCi [31].

FNAC is a simple, less in- 
vasive method exhibiting 
high accuracy of thyroid 
lesion diagnosis [32-34]. 
In the present case, FNAC 
clearly revealed cells with 
large and atypical nuclei, 
as well as clear cyto-
plasm, which may be con-
sidered TC (Figure 1). US 
is the most common me- 
thod employed to diagno- 
se thyroid disease. Zhang 
and colleagues [35] con-
ducted a research among 
a total of 407 TC cases, 
and the diagnostic rate of 
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However, US provided no definite diagnosis in 
the present case. This phenomenon may be 
caused either by the absence of typical US fea-
ture in the PTC or by the lack of competence of 
our hospital’s physicians.

Distant metastases of other PTC subtypes is 
common, whereas aggressive behavior of CCV 
is rarely observed. Notably, the patient was 
admitted to our hospital because of metastatic 
skull tumor, and little is known about the pri-
mary focus. Eventually, we identified the prima-
ry tumor through postoperative pathological 
examination of skull metastasis. Faced with a 
skull mass, the clinician and pathologist should 
consider the possibility of metastasis. Clinical 
material on CCV has not yet been collected and 
analyzed. Thus, researchers should focus on 
CCV patients. However, whether CCV should be 
considered a distinct clinicopathologic entity 
and whether CCV still holds a favorable progno-
sis remain a matter of continuing debate.
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