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Abstract

Clear-cell variants of follicular carcinoma are rare subtypes of thyroid cancer.
There is no unified view of the histopathological features of clear cell variants,
but follicular carcinomas composed predominantly of clear cells are distin-
guished from clear cell variants. In clinical practice, it is important to deter-
mine whether clear cell variants arise primarily from the thyroid gland or are
thyroid metastases of other clear cell carcinomas, such as renal cell carcino-
ma. We present a case in which a patient with initially suspected anaplastic
thyroid carcinoma due to a rapidly progressive anterior neck mass was diag-
nosed with a clear cell variant of follicular carcinoma after a tissue biopsy.
The patient was treated with lenvatinib, then his performance status im-
proved, and he was discharged from the hospital. On day 188 after discharge,
a contrast-enhanced computed tomography (CECT) scan of the neck showed
further shrinkage of the tumor. However, a CECT scan of the chest revealed
multiple lung metastases. On day 233 after discharge, the patient developed
severe pneumonia resulting from tracheal rupture due to intratumoral necro-
sis. It was difficult to decide whether lenvatinib should have been discontin-
ued or reduced when lung metastasis appeared. It is necessary to accumulate
additional cases to make informed decisions about continuing lenvatinib
therapy.
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1. Introduction

Clear cell variants of follicular carcinoma are rare subtypes of thyroid cancer.
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The incidence rate of clear cell variants is about 0.14% - 3.0% of thyroid cancer
[1] [2] [3]. There is no unified view of the histopathological features of clear cell
variants of follicular carcinomas. However, follicular carcinomas composed
predominantly of clear cells, a subtype, are distinguished from clear cell variants.
In clinical practice, it is important to determine whether clear cell variants of fol-
licular carcinomas arise primarily from the thyroid gland or are a thyroid me-
tastasis of other clear cell carcinomas, such as renal cell carcinoma. Here, we
present our experience with a case in which a patient with initially suspected
anaplastic thyroid carcinoma due to a rapidly progressive anterior neck mass
was diagnosed with a clear cell variant of follicular carcinoma after a tissue bi-

opsy and treated with lenvatinib.

2. Case

A 51-year-old man with a history of subacute combined degeneration of the
spinal cord, smoking (20 cigarettes per day for 30 years), and drinking (180 - 360
mL of alcohol daily) had a chief complaint of an anterior neck mass. In X, he was
admitted to the neurology department at our hospital for a clinical examination
and treatment of gait problems. He was diagnosed with subacute combined de-
generation of the spinal cord resulting from vitamin B12 deficiency due to alco-
hol dependence. An anterior neck mass was seen during the clinical examina-
tion. The mass grew rapidly, which gradually reduced his oral intake. He was re-
ferred to our department for clinical examination and treatment. At the initial
visit, the physical examination revealed a height of 175 cm, a weight of 49 kg,
and a body mass index of 16, showing that he was underweight. Palpation re-
vealed a fist-size mass in the anterior neck region and swelling of multiple lymph
nodes on both sides of the neck (Figure 1). Due to the anterior neck mass, mo-
bility related to swallowing movements was impaired, but neither oppressive nor
spontaneous pain was detected. His performance status (PS) was 3. Findings
from the examination of the larynx and pharynx showed right vocal fold paraly-

sis in the paramedian position without other specific findings.

Figure 1. Anterior neck findings at initial
consultation. Palpation revealed a fist-size
mass in the anterior neck region and
swelling of multiple lymph nodes on both
sides of the neck.
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Blood biochemical test results were as follows: white blood cells, 5500/uL;
C-reactive protein, 3.18 mg/dL; hemoglobin, 17.2 g/dL; platelets, 227,000/mL;
albumin, 3.4 g/dL; calcium, 8.6 mg/dL; lactate dehydrogenase, 543 IU/L;
squamous cell carcinoma antigen, 1.5 ng/dL; free triiodothyronine, 2.65 pg/mL;
free thyroxine, 0.86 ng/dL; and thyroglobulin, 62,000 ng/mL. Although he had
very high levels of thyroglobulin, no abnormality was found in thyroid gland
function.

Contrast-enhanced computed tomography (CECT) scans of the neck, chest,
and abdomen showed an irregularly shaped, poorly marginated thyroid tumor
with an inhomogeneous internal pattern. In addition, there was a lateral dis-
placement of the trachea and esophagus to the left side. Tumor invasion into
anterior vertebral muscle and the right side of the tracheal wall was evident, and
the tumor surrounded more than half of the outer circumference of the right
common carotid artery (Figure 2). There were many lesions that appeared to be
metastatic lymph nodes accompanied by peritumoral contrast enhancement on
both sides of the neck. Tumor lesions were not found in lung fields or abdominal
regions.

The first fine-needle aspiration biopsy produced inadequate specimens, and
the second provided specimens that were difficult to use for differential diagno-

sis.

3. Course and Treatment

Clinical course 1:

Figure 2. CECT scan of the neck at initial consultation. Con-
trast-enhanced computed tomography (CECT) scan of the
neck at initial consultation. The CECT scan shows an irregu-
larly shaped, poorly marginated tumor with an inhomogene-
ous internal pattern. In addition, lateral displacement of the
trachea and esophagus to the left side is evident. Tumor inva-
sion into anterior vertebral muscle and the right side of the
tracheal wall is present, and the tumor surrounds more than
half of the outer circumference of the right common carotid
artery (0).
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Both fine-needle aspiration biopsies failed to achieve a diagnosis of malig-
nancy. However, we primarily considered the possibility of an undifferentiated
rapidly progressive thyroid cancer based on the CECT scan findings of the neck.
We explained to the patient and his family members that a tissue biopsy was re-
quired for a definitive diagnosis of undifferentiated thyroid cancer, and in-
formed consent was given by the patient. He, however, did not request
life-prolonging treatment because he was at risk of sudden deterioration, and the
tissue biopsy was performed under a “do not attempt resuscitation” (DNAR)
order.

The tissue biopsy was performed under local anesthesia to remove tumor tis-
sue by means of an external incision. The tumor had an abundant blood supply,
and bleeding could not be halted easily by cauterization. Tumor tissues were
plicated using absorbable sutures, which successfully halted the bleeding.

According to the hematoxylin and eosin staining histopathological findings,
numerous clear cells were identified in the follicular structure of the thyroid
gland. Epithelial-like tumor cells with relatively large areas of granular eosino-
philic cytoplasm possess in oval-shaped nuclei containing prominent nucleo-
liand irregular-shaped nuclei of different sizes were present. The invasion and
proliferation of these tumor cells had a tiny honeycomb-like appearance. Im-
munostaining was positive for thyroid transcription factor-1 (TTF-1) and nega-
tive for thyroglobulin and calcitonin. Ki-67 expression was approximately 10%.
Taken together, these findings resulted in diagnosing the patient with a clear cell
variant of follicular carcinoma (Figure 3).

Clinical course 2:

Lenvatinib is suggested in the treatment of unresectable differentiated thyroid
cancer. After getting a second opinion, the patient canceled the DNA Rorder and
gave informed consent for lenvatinib treatment. Because tumor invasion into the
common carotid artery and the tracheal wall was present, the tumor board rec-
ommended an initial 14 mg daily dose of lenvatinib. On day 8 of hospitalization,
thyroglobulin levels increased to 170,000 ng/mL, but later decreased rapidly
(Figure 4).

(a) (c)

Figure 3. Histopathological findings. (a) H&E staining; (b)
TTF-1; (c) Ki-67. Histopathological findings. (a) Hematoxylin
and eosin staining. Numerous clear cells in the follicular
structure of the thyroid gland are present. (b) Immunostain-
ing is positive for thyroid transcription factor (TTF)-1. (c)
Staining for Ki-67 expression is approximately 10%.
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Figure 4. Changes in thyroglobulin levels after administration of lenvatinib. Changes in
thyroglobulin levels after administration of lenvatinib. On day 8 of hospitalization, thyrog-
lobulin levels increased to 170,000 ng/mL. Later, thyroglobulin levels decreased rapidly.

Obvious shrinkage of the neck mass was observed on day 28 of hospitaliza-
tion, and an assessment of the treatment response was conducted using a CECT
scan. The results showed poor intratumoral contrast enhancement, tumor di-
ameter shrinkage, expansion of the tracheal lumen, and improvement of tracheal
displacement (Figure 5). Adequate oral intake was achieved along with tumor
shrinkage, and he improved to PS1. On day 30 of hospitalization, he was dis-
charged from the hospital.

On day 136 after discharge, the anterior neck mass was not clearly detectable
by visual inspection (Figure 6) and his thyroglobulin level reached 326 ng/mL.
Later, the thyroglobulin levels were maintained around 1000 ng/mL. On day 188
after discharge, a CECT scan of the neck showed further shrinkage of the tumor
(Figure 7). However, a CECT scan of the chest revealed multiple lung metastas-
es. Nevertheless, we observed neither worsening of his PS nor any change in res-
piratory status, and the patient himself did not realize any particular symptoms.
Therefore, we decided to continue lenvatinib treatment.

Clinical course 3:

On day 232 after discharge, the patient visited our department as an outpa-
tient presenting with a chief complaint of breathing difficulty and fever the pre-
vious day. Urgent computed tomography scans of the neck and chest showed
intratumoral necrosis, displacement of the trachea, and pneumonia (Figure 8).
We determined that pneumonia was induced by tracheal rupture due to intra-
tumoral necrosis, based on an analysis of the computed tomography image. Un-
der local anesthesia, the anterior neck region was opened immediately, and the
pus was drained. Afterwards, multimodal therapy was conducted. At that point,
his condition deteriorated rapidly and the patient and his family members

choose not to receive life-prolonging treatment. Although multimodal therapy
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Figure 5. CECT scan of the neck on day 28 of hos-
pitalization. Contrast-enhanced computed tomo-
graphy (CECT) scan of the neck on day 28 of hos-
pitalization. The CECT scan shows poor intratu-
moral contrast enhancement, tumor diameter
shrinkage, expansion of the tracheal lumen, and
improvement of tracheal displacement.

Figure 6. Anterior neck findings on day 136 after
discharge (day 166 after initial hospitalization).
Anterior neck findings on day 136 after discharge
(day 166 after initial hospitalization). The ante-
rior neck mass is not clearly detectable by visual
inspection.

Figure 7. CECT scan on day 188 after discharge (day 218 after
initial hospitalization). (a) CECT scan of the neck; (b) CECT
scan of the chest. Contrast-enhanced computed tomography
(CECT) scan on day 188 after discharge (day 218 after initial
hospitalization). (a) CECT scan of the neck shows further
shrinkage of the tumor. (b) CECT scan of the chest
shows multiple lung metastases (o).
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Figure 8. CT scan on day 232 after discharge (day
262 after initial hospitalization). Computed to-
mography (CT) scan on day 232 after discharge
(day 262 after initial hospitalization).

was conducted under a second DNAR order, the patient died after the worsening

of his respiratory status on day 233 after discharge.

4. Discussion

Clear cell variants of follicular carcinoma are rare types of thyroid cancer; their
incidence rate is reportedly 0.14% - 3.0% of thyroid cancers [1] [2] [3]. Clear cell
variants of follicular carcinoma are classified as special types of follicular carci-
noma in the 7th edition of the General Rules for the Description of Thyroid
Cancer [4]. In general, many clear cell carcinomas are detected in the kidneys
and ovaries. Thus, we must consider the presence or absence of metastases that
primarily arise in these organs to distinguish clear cell variants of follicular car-
cinoma from thyroid metastasis, and a close examination should be performed.
Thyroid metastasis from renal cancer is often reported, and its frequency is ap-
proximately 5% of all metastatic foci [5]. In our case, the patient was a male
without a history of renal cancer, and a CECT scan did not detect renal tumor
lesions. Based on the above-mentioned reasons, along with the pathological
findings, the patient was diagnosed with a clear cell variant of follicular carci-
noma.

Histopathologically, clear cell variants of follicular carcinoma are diagnosed
based on the percentage of predominant clear cells in the carcinoma [6]. Because
clear cell follicular carcinoma contains a small number of subcellular organelles,
hematoxylin and eosin staining demonstrates many clear hollow spheres. Clear
cells contain swollen mitochondria and endoplasmic reticulum. There are only a
few reports of immunostaining of clear cell follicular carcinomas, and there are
no reports of highly specific stains for this cancer. However, thyroglobulin and
TTF-1, highly specific for the thyroid follicular epithelium, are used for staining
clear cell follicular carcinomas [7]. In our case, the tumor tissue was positive for
TTF-1 and negative for both thyroglobulin and calcitonin.

Surgical resection was initially the first-choice treatment for our patients.

However, it was concluded eventually that radical resection was not applicable
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because: 1) the tumor surrounded more than half the circumference of the caro-
tid artery, and 2) tumor invasion into anterior vertebral muscle and the trachea
was identified. There are a few reports of prognosis in clear cell variants of folli-
cular carcinoma, but there is no unified view of this prognosis. Clear cell va-
riants of follicular carcinoma seem to have characteristics based mostly on folli-
cular thyroid cancer [8]. Specifically, although there are a few cases of lympho-
genous metastasis, there are a relatively large number of cases of hematogenous
metastasis. For example, there are many reports that even patients with distant
metastasis can live long lives. However, there are also some case reports of un-
fortunate outcomes caused by rapidly developing disease [7] [8] [9]. In our case,
the chief complaint of the patient was a rapidly developing anterior neck mass.
Unfortunately, the rapid speed at which the disease progressed resulted in the
death of our patient. Furthermore, tumor invasion into surrounding organs, in-
cluding the trachea, esophagus, carotid artery, tends to cause local recurrence
and distant metastasis that are considered markers of a poor prognosis. In the
cases of tumor invasion into surrounding organs, tracheal hemorrhage or suffo-
cation can be the leading causes of death, reportedly ranging from 20% to 30%
[10] [11].

In our case, imaging findings revealed that the patient had a PS of 3 and radi-
cally unresectable differentiated thyroid cancer. Therefore, we suggested treat-
ment with lenvatinib, a tyrosine kinase inhibitor covered by Japan’s national
health insurance for radically unresectable thyroid cancer. To our knowledge,
there are no prior reports of lenvatinib treatment for clear cell variants of folli-
cular carcinoma. Because the tumor surrounded more than half the circumfe-
rence of the right common carotid artery, we explained the risk of fatal hemorr-
hage associated with tumor shrinkage to the patient and his family members,
and received informed consent. A DNAR order was subsequently cancelled, and
the treatment commenced. According to a phase III randomized controlled trial
(SELECT) of thyroid cancer relevant to lenvatinib therapy, the lenvatinib-treated
group had a progression-free survival (PFS) of 14.7 months and showed a 79%
lower risk of disease progression compared to the placebo group [12]. In addi-
tion, another report stated that the higher the initial dosage and the longer the
treatment duration, the longer the PES [13]. However, after the Japan national
health insurance covered lenvatinib in 2015, this drug was administered to pa-
tients with tumor invasion into the common carotid artery and internal jugular
vein. Since then, multiple cases of fatal hemorrhage that occurred due to tumor
shrinkage and necrosis have been reported [14]. With a focus on PFS, the initial
dosage of lenvatinib is 24 mg/day. However, considering the risk of fatal he-
morrhage from the carotid artery, the initial dosage in our patient was 14
mg/day.

According to the SELECT trial, major adverse events of lenvatinib include
hypertension (67.8%), diarrhea (59.4%), fatigue/weakness (59.4%), loss of appe-
tite (50.2%), loss of body weight (46.4%), feelings of nausea/sickness (41.0%),
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and proteinuria (31.0%). However, in Japanese patients, the frequencies of
hypertension (86.7%), proteinuria (63.3%), and cutaneous reactions of the ex-
tremities (70.0%) were higher [15]. Our patient had grade 1 hypertension and
proteinuria, but no other adverse events were detected. For these reasons, nei-
ther cessation nor reduction of lenvatinib associated with adverse events was
done.

In our patient, lenvatinib therapy shrank the tumor effectively. Thyroglobulin
levels transiently increased from 6200 ng/mL (before initiation of treatment) to
170,000 ng/mL (immediately after initiation of treatment), but later decreased
rapidly. After reaching the minimum level of 326 ng/mL, thyroglobulin levels
were maintained below approximately 1000 ng/mL. The reason for the rapid in-
crease in thyroglobulin levels immediately after the initiation of treatment ap-
peared to be rapid tumor necrosis caused by lenvatinib. Although multiple lung
metastases occurred on day 188 after discharge, the patient had a PS of 1 or
2.His condition did not seem to deteriorate and, therefore, the treatment was
continued. On day 232 after discharge, the patient experienced breathing diffi-
culty and a computed tomography scan revealed a tracheal rupture due to intra-
tumoral necrosis. At the time of initiating treatment, fatal hemorrhage was a
concern due to the observation of tumor invasion into the carotid artery; how-
ever, severe pneumonia occurred due to the leakage of intratumoral necrotic
tissue from the area of tracheal invasionin to the trachea.

In our case, a DNAR order was made because undifferentiated thyroid cancer
was initially suspected, but his PS improved when lenvatinib was introduced. It
is controversial whether or not lenvatinib treatment should be discontinued
when lung metastases are present. In our case, we continued lenvatinib treat-
ment due to the lack of deterioration of the PS and stabilized progression of the

primary tumor. However, eventually, the outcome was unfortunate.

5. Conclusion

We report a rare case of a clear cell variant of follicular carcinoma. The patient
requested a DNAR order due to rapid disease progression, but his PS improved
after the introduction of lenvatinib and he was discharged from the hospital.
However, on day 233 after discharge, the patient developed severe pneumonia
resulting from tracheal rupture due to intratumoral necrosis, and died. Current-
ly, it is difficult to decide whether lenvatinib should have been discontinued or
reduced when lung metastasis appeared. Thus, additional such cases should be
accumulated to make informed decisions about continuing lenvatinib therapy.
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