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Abstract

Clear cell variant of papillary thyroid carcinoma is considered a very 
rare morphologic variant. The incidence of clear cell papillary thyroid 
cancer is estimated to be around 0.5%. Due to its rarity, currently 
there is a lack of knowledge about this variant; especially the clini-
cal importance, management approach and prognosis. This is a case 
of a 64-year-old female; she was diagnosed with clear cell variant of 
papillary thyroid carcinoma. This report describes the clear cell vari-
ant microscopically and elaborates on the key features of this variant. 
Moreover, this report explores the clinical conditions of this case, dis-
cusses the management plan, and the prognosis of clear cell variant of 
papillary thyroid carcinoma.
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Introduction

Papillary thyroid carcinoma (PTC) is considered the most 
common type of thyroid malignancies, which accounts for 
about 70% of thyroid malignancies. Exposure to radiation and 
genetic susceptibility are commonest risk factors related to 
it. PTC has many variants. Some of these variants are com-
mon like conventional, follicular and tall cell variants; how-
ever, the other variants are rare, such as columnar cell, diffuse 
sclerosing and clear cell variants [1]. Due to the variety of the 
histopathologic variants of PTC and the lack of well-defined 
classification, determination of the variant can be challenging. 

Moreover, some guidelines classify these variants according 
to the size like papillary microcarcinoma and papillary macro-
carcinoma; and according to their architecture like follicular, 
macrofollicular, cribriform-morular, solid and micropapillary; 
and others are classified according to their cellular characteris-
tics like tall, columnar, oncocytic, clear and hobnail cell. Add-
ing to that, some carcinomas consist of more than one PTC 
variant, which complicates the classification furthermore. Al-
though most variants do not have clinical implications, some 
histological variants are important to be identified due to its 
prognostic values, and it could exemplify the associated clini-
cal disorders [2].

Case Report

A 64 years old female, known case of diabetes mellitus and 
hypertension presented to emergency department vitally stable 
with a history of left neck mass for 1 week, with changes in her 
voice and difficulty in swallowing. On examination, the neck 
mass was tender, mobile, regular and about 4 × 3 cm in size. A 
computed tomography (CT) scan was ordered to rule out ret-
ropharyngeal abscess; then the case referred to otolaryngology 
for further management. The CT scan showed a left thyroid 
lobe lesion with large left carotid space lymph node masses, 
which was worrisome for malignancy (Fig 1.). An ultrasound-
guided fine needle aspiration (FNA) was obtained from the 
left thyroid nodule that showed conventional type PTC, aris-
ing in a background of Hashimoto’s thyroiditis. Moreover, the 
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FNA sample from the left lymph node was consistent with 
metastatic cystic PTC. Another CT was obtained after 5 days 
to evaluate the metastasis to adjacent structures, which re-
vealed a heterogeneous enlarged left thyroid lobe with calci-
fied nodules and multiple enlarged right supraclavicular and 
small superior mediastinal calcified lymph nodes without 
other intrathoracic metastasis. Finally, neck ultrasound was 
performed and demonstrated the measurement as the follow-
ing, the thyroid isthmus was 0.6 cm, right thyroid lobe was 
4.6 × 2.2 × 1.5 cm, and the left thyroid lobe measures 4.8 × 
2.6 × 2.2 cm. There were several, at least three, right thyroid 
lobe nodules of variable sizes, the largest one was near the 

isthmus anteriorly, and measuring 0.6 × 0.4 cm. There was a 
2.5 × 1.6 cm, hypoechoic lesion with central calcification and 
lobulated margins seen in the left thyroid lobe with question-
able extension beyond the thyroid gland. Also, there were two 
large well-defined complex masses with internal vascularity 
seen in the left neck, adjacent to the left thyroid lobe and left 
common carotid artery, measuring 3.8 × 2.1 cm and 3 × 1.9 
cm respectively (Fig 2.).

After that, the patient went for laryngoscopy and was 
found to have a complete immobile left vocal cord. At that 
time, the patient was diagnosed to have stage T4aN1bMX 
PTC, with left vocal cord palsy. The patient consented for to-
tal thyroidectomy, central neck dissection, and lateral left neck 
dissection from level 2 to 5. The patient tolerated the proce-
dure well and was in good and stable condition. The surgi-
cal pathology specimen that was collected during the surgery 
showed PTC, clear cell variant. The patient was discharged on 
levothyroxine, calcium carbonate, and painkillers and was fol-
lowed up in the outpatient clinic.

Discussion

Clear cell variant of PTC is considered a rare morphologic 
variant. The information about the prevalence and incidence 
of this variant is very limited due to the rarity and the lack of 
studies. The study of Segal et al which was conducted in the 

Figure 2. Neck ultrasonography for the neck mass.

Figure 3. (a) Solid sheets of tumor cells (original magnification: × 40, H&E stain). (b) Focal papillary architecture (original mag-
nification: × 200, H&E stain).

Figure 4. Nuclear features of papillary thyroid carcinoma (original magnification: × 400, H&E stain, arrow: intranuclear pseudoin-
clusions).
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USA reported only three cases of clear cell variant which ac-
counts for 0.52% only [3]. Another study from Japan reported 
a close percentage 0.18% [4]. Clear cell carcinoma can affect 
many organs like vagina, lung, liver, bladder, and thyroid. It 
has a clear appearance which is due to the abundant glycogen 
in the cytoplasm in addition to mucin and lipids [5]. Accord-
ing to a study which was conducted in USA [6], there are four 
possible causes for clear cell carcinoma to occur in thyroid 
gland: primary follicular derived tumor, clear cell medullary 
carcinoma of the thyroid, parathyroid tumors, and metastatic 
clear cell renal cell carcinoma. It is important to differenti-
ate between these different causes. For example, parathyroid 
tumors could be ruled out by measuring the parathyroid hor-
mone (PTH), and for the clear cell medullary carcinoma, we 
can measure the calcitonin level. Due to the similarity in the 
morphological appearance of the primary follicular derived 
tumor and metastatic clear cell renal cell carcinoma, it is very 
difficult to differentiate between them, though it is very im-
portant to consider the best management plan. Most of the 
studies agree that staining for thyroglobulin is the most useful 
tool to differentiate between the two of them, but it has some 
pitfalls [6].

In our case, the microscopic description of the histologic 
sections demonstrates multiple foci of papillary thyroid car-
cinoma scattered within the left lobe and isthmus. Few sec-
tions show bands of fibrosis representing previous FNA asso-
ciated changes. The tumor cells are arranged predominantly 
in solid sheets with focal papillary configuration. Approxi-
mately 80% of the tumor cells have a striking clear-appearing 
cytoplasm (Fig. 3a, b). The classic nuclear features of PTC 
are demonstrated by enlarged overlapped nuclei, chromatin 
clearing, irregular contours, grooves, and intranuclear cyto-
plasmic pseudoinclusions (Fig. 4). Currently, the treatment 
and prognosis of PTC clear cell variant are considered simi-
lar to conventional/classic papillary thyroid carcinoma, thus 
there are no such studies to support this idea. In conclusion, 
more studies on large population are required to determine 
the best management and prognosis of the PTC, clear cell 
variant.
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