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Case Report: A tortuous
diagnosis and successful
multimodal treatment of
thyroid follicular carcinoma
with pelvic metastasis
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Purpose: To provide reference method for the treatment of thyroid follicular
carcinoma by studing the clinical imaging, pathological features and multimodal
treatment of a case of thyroid follicular carcinoma with bone metastasis.

Methods: By identifying the case’s clinical, imaging, pathological features of a
case of thyroid follicular carcinoma with bone metastasis, reflecting on the case'’s
diagnosis and treatment process, and referring to literature about the
characteristics of thyroid follicular carcinoma, the study aims to provide
reference for the treatment of this kind of disease.

Result: A 67-year-old male patient was admitted to the hospital with clinical
symptoms of left pelvic pain. The biopsy pathology showed well-differentiated
thyroid tissue. Considering his medical history, conclusion of thyroid follicular
carcinoma metastasis could be made.The patient was stable and no tumor
progression was observed after a combination of therapies including **! and
topical and targeted agents.

Conclusions: Thyroid follicular carcinoma are prone to bone metastasis, and
bone metastasis is the first symptom in some cases. Clinical imaging and
pathology are needed for correct diagnosis, and a successful treatment
requires a combination of multiple approaches including 131 which is a
Radioactive lodine Therapy(RAI), local therapy and targeted drug therapy.
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Case presentation

A 67-year-old male patient developed left pelvic pain without
obvious cause in January 2017. The patient went to hospital, and yet
no obvious abnormality was found in the anterolateral radiographs
of the pelvis. The doctor in that hospital suggested further
examination to exclude the possibility of lumbar disc herniation,
but the patient did not follow his advice. In March 2018, the pain in
the left pelvis and left lower limb aggravated so much as to cripple
the patient. Magnetic resonance imaging (MRI) in other hospitals
suggested that the left pelvis was occupied, and malignant tumor
was considered. To check out the diagnosis and seek treatment, he
went to our hospital in March 2019. SPECT/CT imaging of the
whole body (Figure 1) suggested: 1) abnormal concentration of
imaging agent was distributed in the left iliac bone and the left part
of T12 vertebrae, and bone destruction was observed in the
corresponding parts; 2) abnormal concentration of imaging agent
was observed in the left iliac crest near the symphysis pubis, lateral
to the 8th spine of the right posterior rib, and in the lower segment
of the right humerus; there is possibility of bone metastasis tumor,
which need further diagnosis. Ultrasound-guided puncture biopsy
of the left iliac crest was thus sent for pathology analysis. Under
microscope, thyroid follicles of different sizes were observed, with
mild atypia and mild morphology (Figure 2A); dense and crowded
glands with active hyperplasia and mild atypia were observed, with
a few ground-glass nuclei seen and no nuclear sulcus, no sand
bodies, and no papilla observed (Figure 2B). Bone metastasis of
thyroid follicular carcinoma was thus considered. Reviewing the
patient’s past medical history, we found the patient admitted to our
hospital 5 years ago due to right neck mass. He underwent thyroid
doppler ultrasound examination (Figure 3), which showed: There
was a solid nodule in the right lobe of the thyroid gland, about
30mmx28mm in size, with clear boundary, solid interior and
irregular anechoic area; short strip-shaped strong echo could be
seen around the nodules, and abundant blood flow signals could be
seen in and around the nodules. Clinical conclusion suggested the

FIGURE 1

Preoperative SPECT/CT showed bone destruction in the
corresponding part of the left iliac crest and soft tissue mass in the
left iliac crest lesion, which was considered as bone metastasis
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strong possibility of nodular goiter accompanied by adenomatoid
hyperplasia, and the to-be-determined possibility of follicular
tumor. Total thyroidectomy on the right side + subtotal
thyroidectomy on the left side + lymph node dissection on the
right side of the neck were thus performed. The pathological
diagnosis showed the nodule to be adenoma, which did not
suggest malignancy. Immunohistochemistry: Ki67 (1%+),
Galectin-3(+), MC (+ +), CK19 (+ +). Molecular pathology: no
mutation of BRAF gene V600E was detected. Nodular goiter (left
thyroid gland) with adenomatous hyperplasia, accompanied by
cystic changes. Clinical considerations: The right thyroid mass 3
years ago may be follicular carcinoma (pathologically misdiagnosed
as a benign nodule), and this bone metastasis was caused by the
gradual increase of hemorrhagic metastasis. After MDT
consultation, it was deemed necessary to further resect the left
residual thyroid gland. Therefore, the patient was transferred to the
Department of Tumor Surgery of our hospital for left residual
thyroid lobectomy. Postoperative pathology: nodular goitre (left
thyroid lobule), no signs of malignant tumor. To further confirm
the diagnosis, the original pathology of the patient’s right thyroid in
2014 was reviewed (Figure 4). It said: At low magnification, the
tumor was characterized by a follicular neoplasm with a thick
fibrous capsule surrounding it; thyroid follicles of different sizes
can be seen in the capsule; some thyroid follicles were similar to
fetal thyroid follicles during embryonic development; the cells were
densely crowded, thyroid glia was found in the follicles, some glia
were concentrated, and absorption vacuoles were formed in the
follicular epithelium; Right in the upper side of the view, the tumor
was seen to invade the capsule and protrude out of it, creating what
was called a “mushroom-like appearance”. The tumor invaded the
vasculature and formed intracavascular tumor thrombus. At high
magnification, the nuclei of the tumor were found slightly enlarged;
nucleoli were seen in a few tumor cells; the nuclei were sparse; no
ground-glass nuclei, no nuclear groove, no nuclear overlap, and no
mitotic images were observed; in some areas, the cytoplasm of
tumor cells was eosinophilic; fibrous hyperplasia was seen in the
tumor stroma and separated the tumor into nodular structures; the
surrounding thyroid tissue was nodular goiter. Based on two
thyroid surgeries, imaging tests, and the histopathological
characteristics of thyroid follicular carcinoma, the final diagnosis
of right thyroid follicular carcinoma with pelvic metastasis
was made.

The subsequent treatment course was as follows:"*'T treatment
which is a Radioactive Iodine Therapy(RAI), was performed in the
Nuclear Medicine Department of our hospital with a dose of
200mCi. Two weeks after surgery, the patient reported relief of
pain in the left pelvis. After a few months of rest at home, the
patient underwent a whole-body bone SPECT/CT scan in August
2019, which revealed multiple miliary and nodular thickened
shadows in both lungs and indicated the possible lung metastasis
of thyroid follicular carcinoma. No obvious change was found with

the bone metastasis. The second **!

I treatment was then performed
in the Nuclear Medicine Department of our hospital with a dose of
200mCi. The patient complained of pain in the left pelvis and
difficulty in walking. After MDT discussion, multi modal sequential

combined therapy was proposed: embolization of the blood supply
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FIGURE 2

(A) Microscopically, thyroid follicles of different sizes were observed, and the cells were well differentiated. No ground-hyaline nuclei, nuclear
furrows, sand bodies, or papilla were observed. The appearance of follicular tumor was consistent with bone metastasis of thyroid follicular
carcinoma. (original magnification, x 400; hematoxylin-eosin [H-E] stain). (B) The tumor cells were dense and crowded, similar to fetal thyroid
tissue, with a small number of follicles, nuclear atypia, and rare pathological mitosis.(original magnification, x 600; hematoxylin-eosin [H-E] stain).

artery to the left pelvic metastasis would be performed in the hope
of blocking the blood supply to the main body, followed by
fractional percutaneous ablation to inactivate the residual tumor.
In July 2020, left pelvic tumor artery embolization was perfomed on
the patient in the interventional radiology department of our
hospital (Figure 5), with left and right internal iliac arteries
embolized by gelatin sponge microstrips via catheterization,
costing about 120ml of iodoxanol. Angiography findings showed
that corresponding to the left iliac bone and adjacent area,
angiography of the left internal iliac artery showed tumor vessels;
tumor staining was seen in the parenchymal stage; the boundary
part was clear; the right internal iliac artery was also involved in
tumor blood supply; after gelatin-sponge microstrip embolization,
the blood flow of the left and right internal iliac arteries slowed
down significantly. Three days after embolization, the patient had
no obvious discomfort. Ultrasound-guided fractional
radiofrequency ablation (Figure 6) was then performed under
intravenous basic anesthesia. Intraoperative contrast-enhanced
ultrasound showed that the left pelvic metastasis was about 70%

inactivated by embolization, with residual active areas seen in the
surrounding area. Multi-point and multi-needle radiofrequency
ablation was then performed with a power of 120W, which took
30 minutes. Postoperative contrast-enhanced ultrasound showed
that the tumor was basically inactivated. However, for fear of
serious complications, the medial area close to the left iliac vessel
and important nerve passage was left untreated. The operation was
successful, and the patient had no obvious discomfort. The second
supplementary ablation was performed half a month later.
Considering the large local tumor load and multiple lung lesions,
radiotherapy and targeted therapy were added. From July 2021, he
received 25 rounds of hip radiotherapy successively. At the same
time, the patient was treated with 5 courses of targeted drug
anlotinib at 12mg qd, each course lasting for two consecutive
weeks followed by a 1-weak recovery period. The patient reported
abated pain. In December 2021, contrast-enhanced ultrasound
(Figure 7) was re-examined: The tumor lesion on the left pelvis
was smaller than before surgery, with a range of 83mmx54mm, and
no blood flow signal was observed in most areas, indicating no

FIGURE 3

There was a solid lobe nodule on the right side of the thyroid gland, about 30mm X 28mm in size, with clear boundary, mainly solid in the thyroid
gland, with irregular and non-echogenic inclusions. A short strip of strong echo could be seen around the nodule, and rich blood flow signals could

be seen in and around the nodule
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Detection of BRAF gene 600E mutation

FIGURE 4

@There is a follicular tumor, fibrous capsule was seen around the tumor,the tumor invaded the capsule and vasculature,extrapulocapsular and
intravascular tumor thrombus can be seen.(original magnification, X 20; hematoxylin-eosin [H-E] stain). ® An enlargement of the previous picture,the
tumor invaded the vasculature and capsule,there was a vascular tumor thrombus.tumor cells had eosinophilic cytoplasm,the cells showed mild
atypia,(original magnification, x 100; hematoxylin-eosin [H-E] stain). ® The tumor invaded the vasculars and tumor thrombus,(original magnification,
X 400; hematoxylin-eosin [H-E] stain). ® High magnification of tumor invasion capsule,the tumor cells were dense and crowded, the nuclei were
hyperchromatic, there was no ground hyaline nucleus, no nuclear furrow, no nuclear overlap, and no sand body (original magnification, x 600;
hematoxylin-eosin [H-E] stain). ® Some cells of MC were positive by immunohistochemistry EliVision method magnification at medium power. ®
Immunohistochemistry: Tumor cells were negative for CK19 EliVision method magnification at medium power. @ Immunohistochemistry showed
that the tumor cells were negative for Galectin-3 EliVision method magnification at medium power. ® Immunohistochemistry showed that a small
number of tumor cells were positive for CyclinD1 EliVision method magnification at medium power. ® BRAF V600OE gene mutation was not detected
by RTPCR.

significant activity of the lesion. At present, the patient still has  Dijscussion

occasional pain in the left pelvis, and he takes tramadol, morphine

and oxycontin daily for analgesic treatment. Subsequent targeted In recent years, the incidence of thyroid cancer has gradually
therapy with anlotinib was performed. The follow-up showed stable  increased and became one of the most common malignant tumors.
condition, with no tumor progression found (Figure 8). Thyroid follicular carcinoma (FTC) accounted for about 10% of the

FIGURE 5
Embolization of the left pelvic tumor artery. (A): before tumor artery embolization; (B):after tumor artery embolization.

Frontiers in Oncology 04 frontiersin.org


https://doi.org/10.3389/fonc.2023.1048485
https://www.frontiersin.org/journals/oncology
https://www.frontiersin.org

Hong et al.

10.3389/fonc.2023.1048485

FIGURE 6

Residual tumor was inactivated by ultrasound-guided fractionated radiofrequency ablation. The ablation range was preliminarily estimated to reach

90%, achieving the expected therapeutic goal

incidence of thyroid cancer, mainly with hematologic metastasis
and prone to distant metastasis. Its invasiveness, metastasis rate and
mortality were all higher than papillary thyroid carcinoma (PTC)
(1-3), and it was more likely to occur in women over 50 years old
(4, 5). FTC often has no obvious clinical symptoms, and thus
remains undetected until the patients undergo ultrasound physical
examination, or develop related clinical symptoms associated with
distant metastasis. The rate of distant metastasis after surgery was
7%-23%, and the sites of metastasis were mainly bone, lung, brain,
etc (4, 5). Some studies have shown that 10%-15% of thyroid
follicular carcinoma cases can have distant metastasis, the most
common sites being lung and bone, followed by brain, liver and skin
(6). During the several years after the thyroidectomy, the patient did
not receive any treatment because the pathology did not indicate
malignancy at that time. The left pelvic mass was not found to be
thyroid follicular carcinoma metastasis until the huge metastasis in
left pelvis caused pain in left pelvis as well as other symptoms. As a
result, the optimal treatment opportunity was missed. Therefore,
once thyroid nodules were found and thyroid adenoma or FTC was
not excluded in postoperative pathology, sufficient attention must
be paid to comprehensive physical examination and improvement
of relevant examinations, and close follow-up should be conducted
after surgery. When the primary thyroid lesion was highly
suspected to be FTC or the patients were suspected of FTC with

other organs as the first suspect, they should be advised to undergo
whole-body bone imaging, CT, MRI, ultrasound and other related
examinations for comprehensive evaluation. If the primary lesion
was not diagnosed by the first pathological examination, it was
necessary to re-examine the section or histopathological
examination of multiple parts of the primary lesion and
metastatic lesion should be conducted to avoid missed diagnosis
and misdiagnosis. Once pathological diagnosis indicated
malignancy, surgical treatment and multidisciplinary treatment
were recommended.

Follicular carcinoma of the thyroid shows a variety of
morphologic changes histologically, ranging from a well-
differentiated follicular structure such as normal thyroid to
distinct malignant features. There are a variety of transitional
types, so it is sometimes difficult to determine whether it is
benign or malignant by cell morphology and histological
structure alone. Dinshore proposed that despite the benign
histological appearance and relatively long clinical course of
primary and metastatic follicular adenoma, the presence of
metastasis suggested biological malignancy (7, 8). The patient in
our case was diagnosed with follicular thyroid adenoma at the time
of goiter resection 6 years ago. Based on the above point of view, we
believe that the thyroid tumor 6 years ago should be considered as
follicular carcinoma, as a mass developed in the left hip 6 years later

FIGURE 7

The hip tumor lesion was reduced compared with that before surgery, with a range of about 83mm x 54mm. No blood flow signal was observed in
most areas, and the strip artery blood flow signal was observed in the medial margin, indicating no obvious activity in the lesion.
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The treatment of large pelvic metastases which was successfully controlled by multiple methods.

and proved to be thyroid tissue even though the primary thyroid
tumor presented benign histology.

Thyroid follicular carcinoma with bone metastasis required
multimodal and comprehensive treatment, including radioactive
iodine therapy, palliative treatment, surgical treatment and targeted
drug therapy. Among them, radioactive iodine therapy, as the first-
line treatment, has good efficacy. FTC is the most sensitive to '*'I,
and most of the metastatic lesions retain the iodine uptake function.
Therefore, '>'T therapy is an effective means to treat residual
primary lesions and metastatic lesions of FTC. Woodrum et al.
believed that '*'I treatment was one of the comprehensive
treatment methods of FTC, which can treat recurrent or
metastatic cancer (9). In the case of single distant metastasis,
surgical resection of the metastasis and postoperative '*'I
treatment can achieve good therapeutic effect (10-12). In the case
of multiple metastases, 1317 treatment should be the first choice,
which can effectively reduce serum Tg level, relieve pain and
improve patients’ quality of life. Lee et al (13) believed that the
survival rate of patients with bone metastasis was significantly lower
than that of patients with lung metastasis and lymph node
metastasis, mainly due to poor uptake of '>'I in bone metastasis.
The general principle of "*'I treatment was to perform total or
subtotal thyroidectomy to enhance iodine concentration in
metastatic carcinoma before '*'I therapy was performed. But if
the size of the metastasis was too large, the efficacy of '*'I therapy
was limited, and other treatments should be combined. Palliative
care mainly included vascular embolization, radiofrequency
ablation and external irradiation, which can significantly relieve
pain and nerve compression symptoms and improve patients’
quality of life. Surgical treatment was mainly suitable for
persistent pain at bone metastasis or poor medical treatment
effect. Anlotinib was a novel small-molecule multi-target tyrosine
kinase inhibitor, which can strongly inhibit vascular endothelial
growth factor receptor, platelet-derived growth factor receptor,
fibroblasts growth factor receptor, stem cell factor receptor and
other targets, and had anti-tumor angiogenesis and tumor growth
inhibition effects (14, 15). Sun (16) et al. conducted a phase II study
of anlotinib in the treatment of patients with locally advanced or
metastatic thyroid cancer, in which patients with unresectable
locally advanced or metastatic thyroid cancer were given oral
anlotinib treatment until disease progression, death or

Frontiers in Oncology

unacceptable toxic reactions happened. the primary endpoint
being progression-free survival. Results: a total of 58 patients
enrolled did not meet the primary endpoint of progression-free
survival at the time of analysis, 56.9% had a partial response, and
progression-free survival at 48 weeks was 85.5%.The safety profile
of anlotinib was available in a phase IIB study involving 62 patients
with locally advanced or metastatic thyroid cancer (17). These
results suggested that anlotinib shows persistent antitumor
activity with controllable adverse reactions in locally advanced or
metastatic thyroid cancer, which may promise a new effective
treatment for patients with advanced or metastatic thyroid cancer.
In this case, after bone metastasis of thyroid follicular carcinoma
was pathologically confirmed by biopsy of the left pelvis, residual
thyroid lobule resection was performed and "*'I was combined to
further remove the lesion. One noteworthy feature of the case was
that the volume of metastatic lesions was huge at the first diagnosis
of the patient, which was difficult to be cured by iodine therapy.
Therefore, multimodal combined treatment was required. Arterial
embolization therapy + ultrason-guided radiofrequency ablation
were conducted for the damaged lesions in the left pelvic metastatic
foci, followed by targeted therapy + pelvic radiotherapy, finally
inactivating all the huge metastatic foci, thus successfully
controlling the huge pelvic tumor. This case provided a reference
method for the treatment of difficult large metastases. For large
metastases, the combination of multiple methods can safely and
effectively inactivate the tumor body. Cooperating with them,
radiotherapy and targeted drugs could be used to control the
progression of residual tumors. Such treatment was a relatively
practical and effective method in that it not only achieve reliable
effect, but can also reduce the side effects caused by high dose of
targeted drugs and correspondingly help prolong the survival and
improve the quality of life of patients.

Based on this case and related studies, conclusion could be
made that the diagnosis of FTC was difficult and yet extremely
important. For FTC with distant metastasis, relevant examinations
should be improved before surgery, the patient’s general condition
should be comprehensively evaluated, and multidisciplinary
experts should combine efforts to formulate individual treatment
plan peculiar to the patient’s situation, which can reduce
postoperative complications, improve the quality of life and
prolong the survival period.
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