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Abstract

BACEGROUND

The bone is the second most common site of thyroid cancer metastasis, after the lung.
Treatment options for bone metastasis of thyroid cancer include surgery, radioiodine
therapy (RAIT), external radiation therapy, thyroid-stimulating hormone (TSH)
inhibition, bisphosphonates, and small-molecule targeted therapies. In most cases,
thyroid carcinoma is found in the thyroid tissue; reports of follicular thyroid carcinoma

with a single metastasis to the lumbar spine are rare.

CASE SUMMARY

report a case of bone metastasis as the only clinical manifestation of thyroid cancer.
The patient was a 67-year-old woman with lumbar pain for 7 years and aggravation
with intermittent claudication who had previously undergone partial thyroidectomy of
a benign thyroid lesion. No abnormal nodules were found in the bilateral thyroid
glands. However, imaging studies were consistent with a spinal tumor, and the lesion
was diagnosed as a metastatic follicular carcinoma of thyroid origin. We adopted a

multidisciplinary collaboration and comprehensive treatment approach. The patient




underwent lumbar spine surgery, total resection of the thyroid, postoperative TSH
suppression therapy, and RAIT. There were no complications associated with the
operation, and the patient had good postoperative recovery. She has experienced no

recurrence.

CONCLUSION

Follicular thyroid carcinoma is associated with early hematogenous metastasis, and the
bone is a typical site of metastasis. Single bone metastasis is not a contraindication to
medical procedures, and providing the appropriate therapy can result in better

outcomes and quality of life for these patients.
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Core Tip: Although bone metastasis from differentiated thyroid cancer is comﬁm, it is
very rare for bone metastasis to be the solitary presentation of thyroid cancer. Here, we
present a case of bone metastasis of follicular thyroid carcinoma with no indication of
primary cancer. The patient had undergone partial thyroidectomy 20 years previously
for thyroid nodules, but the pathological diagnosis at that time was a benign thyroid
lesion. We employed a multi-institution, multidisciplinary team to diagnose and treat
this patient, and she has had a good outcome thus far. This case highlights several
important issues, such as the importance of follow-up for patients with seemingly

indolent lesions and the utility of a comprehensive treatment approach.
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INTRODUCTION

e global incidence of thyroid cancer has risen over the past 30 years. In particular, the
incidence of thyroid cancer in Chinese women has increased significantlyl(!l. Although
thyroid cancer is known as an indolent carcinoma, because of its insidious and anatomic
characteristics, many people die of thyroid cancer every year, or have their quality of
life affected. The majority of thyroid Encers (86%) are differentiated thyroid cancers
(DTCs), and these can be divided into papillary thyroid carcinoma (PTC) and follicular
thyroid carcinoma (FTC). PTC accounts for 75% of all thyroid cancers and FTC for 15%-
20%!21, Boneénetastasis occurs in various cancers, including lung, breast, and prostate
cancer. The bone is the second rrﬁst common site of thyroid cancer metastasis after the
lungll, with a poorer prognosis. The spine is the most common site of bone metastasis
for differentiated thyroid cancer, accounting for approximately 50% of casesl*3l. Spinal
metastasis of differentiated thyroid cancer is most often characterized by local
intractable pain and neurological symptomsl®l. FTC is more likely to develop spinal
metastasis than PTC apd is the most common histological type of bone metastasisl7l.
This may be because FTC tends to spread hematogenously, whereas PTC tends to
spread through the lymphatic system. A previous study found that, of 26 cases of
malignant transformation of struma ovarii related to FTC, seven were related to bone
metastasis. Identifying the optimal treatment plan for such patients has become a
perplexing problem for clinicians. Here, we describe our encounter with a case of FTC
in which we provided a more reasonable treatment plan for the patient through
preoperative comprehensive evaluation aﬂ multidisciplinary and multi-institution

consultation, which significantly improved the patient's quality of life and prognosis.

g
CASE PRESENTATION

Chief complaints
The patient was a 67-year-old woman who was admitted to the clinic in September

2019.

3/9




History of present illness
The patient was suffering lumbar pain for 7 years and aggravation with interspace

claudication since the preceding February.

History of past illness
Twenty years previously, the patient had undergone partial thyroidectomy for thyroid
nodules at a primary hospital. Post-operative examination of the resected specimen

suggested a benign thyroid lesion.

1
Personal and family history

The patient had no history of food or drug allergies, and genetic diseases.

Physical examination

Physical examination revealed mild limitation of lumbar flexion and extension activity,
L4 paravertebral tenderness, no obvious abnormalities in sensation/movement, and
normal blood circulation in both lower limbs. The results of the straight leg raising test,
strength test, and bilateral Patrick's sign were negative. No abnormal nodules were
touch in the bilateral thyroid glands, and cervical lymph nodes showed no enlargement

bilaterally.

Imaging examinations
Color ultrasonography indicated solid nodules in the middle of the right lobe of the
thyroid, thyroid imaging reporting and data system (TI-RADS) category 4A, and
hypoechoic nodules in the bilateral lobes of the thyroid gland, TI-RADS category 3.
Therefore, a nodular goiter was considered. abnormal enlargement of the bilateral
cervical lymph nodes was observed. Lumbar computed tomography (CT) and magnetic
resonance imaging (MRI) results suggested metastatic or malignant tumors (Figures 1

and 2). Thyroid fine-needle aspiration demonstrated a large number of red blood cells

(RBCs) with benign proliferative follicular epithelial cells. Thyroid needle biopsy results
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indicated a small number of thyroid follicles with nodular hyperplasia. Pathological
examination of the L4 vertebral puncture biopsy indicated fibrinoid necrosis, broken
bone, and thyroid tissue, which suggested metastatic thyroid cancer. Therefore, we sent
the sample for pathological consultation at the Shantou University Medical College.
Their examination indicated that bone marrow tissue, bone trabecula, and thyroid
follicular tissue were observed in the puncture tissue of the L4 vertebral body.
Considering the potential for ectopic thyroid tissue, we wanted to exclude FTC. Thyroid
function was normal. However, MRI of the lumbar spine indicated malignancy, and
whole-body positron emission tomography (PET)-CT was consistent with spinal

tumors. No other metastases were found (Figure 3).

FINAL DIAGNOSIS

The patient was considered to have follicular carcinoma of the thyroid with metastasis

of the lumbar spine.

TREATMENT

After diagnosis, the patient was treated using anterior and posterior combined lumbar
spine surgery with artificial vertebral body replacement to L4, and internal fixation with
a pedicle screw and rod system (Figures 4 and 5). The post-operative recovery was
smooth. Post-operative pathological analysis was conducted in consultation with the
Affiliated Cancer Hospital of Sun Yat-sen University. The tumor was positive for
galectin-3 and negative for TTF-1, partially positive for CD19 and HBME-1, mostly
positive for CD56 and TPO, and positive for thyroglobulin (Tg). The Ki-67 index was <
5% (Figure 6).

After the spinal surgery was stable, the patient was transferred to general surgery for
total thyroidectomy. No primary lesions were found in intraoperative freezing
pathology, nor using the thin section technique after surgery (Figure 7). Due to the
difficult diagnosis of the patient, the bone specimen was sent to the Dean-Hopkins

International Remote Pathological Consultation on January 3, 2020. They found that the




L4 vertebra had highly differentiated thyroid carcinoma metastases involving the
vertebra, cartilage, and bone marrow space. This lesion was a metastatic follicular
carcinoma of thyroid origin. RAIT and TSH inhibition therapy were subsequently
performed, and 50 pg of levothyroxine was administered orally every morning. Owing
to the lack of radioactive iodine, 200 mCi of I-131 was administered orally on December

22, 2020.

OUTCOME AND FOLLOW-UP

Follow-up lumbar CT and I-131 body imaging on October 14, 2021, showed no
recurrence. Currently, the patient’s daily movement capacity is comparable to that of

healthy individuals.

DISCUSSION

Distal bone metastasis is a common complication of FTC, withgnost cases occurring in
patients with advanced diseasel®l. Spinal metastases usually affect the thoracic (60%-
80%), lumbar (15%-30%), and cervical vertebrae (< 10%). The main symptoms of spinal
metastases are _pain (83%-95%), spinal cord compression (28%), and pathological
fracture (13%). Patients may have incomplete paralysis or paraplegial®!ll. Among the
cases of FTC bone metastasis reported in the literature, the thyroid lesions were
detected by preoperative imaging or rough examination of surgical specimens.
However, there is a case of lumbar spinal metastasis in which lumbar metastatic lesions
was the only symptom, and the pathologist was unable to identify primary FTC in the
surgical thyroid section.

Regarding the survival of bone metastasis of DTC, a total of 444 patients diagnosed
with DTC between 1953 and 1994 were followed up and analyzed in previous studies.
Among them, 115 had bone metastases. The 20-year survival rate of these 115 patients
was 8%, and all patients received timely treatment with I-131[12,

The differential diagnosis of FTC from follicular thyroid adenoma depends mainly on

the capsule and vascular evaluation of thyroidectomy specimens(t3l. In this case,
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considering the patient’s previous medical history, it cannot be completely ruled out
that FTC with slow progression and malignant tendency, low malignant degree,
undetermined malignant potential, or early atypical follicular carcinoma may be
misdiagnosed or undiagnosed because of the lack of pathological diagnostic ability and
effective immunohistochemical means at the initial presentation.

Malignant tumors are characterized by recurrence and distant metastasis. This patient
had undergone partial thyroidectomy > 20 years previously and had not received any
postoperative treatment. Although no primary thyroid cancer was found, long-term
distant metastasis of FTC was considered because of her previous medical history and
the current diagnosis and treatment level.

PET-CT is the most common examination method to identify distant metastases, and
I4-PET-CT is targeted for bone metastasis/™! due to its sera'tivity to hypermetabolic
lesions. CT is used to assess the stability of the spine, and MRI is used to assess the
relationship between the tumor and the spinal cord to guide the choice between
radiotherapy and surgeryll0l. Cervical lymph node dissection should be considered
based on the preoperative evaluation.

Treatment of patients with FTC spinal metastases involves a multidisciplinary
approach, including surgery (total thyroidectomy, excision of metastatic lesions,
palliative resection, and total vertebrotomy), RAIT, external radiation therapy (EBRT),
TSH suppressive therapy, and systemic therapy (bisphosphonates and small-molecule
targeted therapy for tumors)®810l. For our patient, total thyroidectomy provided the
following benefits: (1) one-time treatment of any potential cancer focus; (2)
postoperative monitoring of Tg for tumor recurrence and metastasis; (3) postoperative
treatment with [-131; (4) reduction in the probability of tumor recurrence and
reoperation to avoid an increase in the incidence of serious complications caused by
reoperation; and (5) accurate evaluation of postoperative staging and risk stratification.
Resection of metastatic foci is helpful in improving survival and quality of lifellll.
Postoperative imaging is also helpful for monitoring the emergence of new

hypermetabolic lesions.
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I-131 is the basic therapy for bone metastases in DTC and is suitable for the vast
majority of patients who are sensitive to radiation iodine therapy. Response to therapy
is also an independent prognostic factor!®!l. EBRT is a palliative treatment for patients
with insensitivity to I-131, those with incomplete surgery or distant metastasis, and the
elderly. TSH suppressive therapy aims to reduce the potential for further tumor
growthl'15], Bisphosphonates (such as zoledronic acid) effectively reduce the
occurrence of pain, spinal cord compression, pathological bone fractures,
hypercalcemia, and other skeletal iliac-related events by inhibiting the activity of DTC-
induced osteoclasts. Denosumab, a human monoclonal antibody newly approved by
the Food and Drug Administration, prevents osteoclasts from resorbing the bone by
inhibiting the NF-xB receptor activator ligand!('®l. Vascular endothelial cell growth factor
receptor therapy effectively controls angiogenesis and tumor growth in patients who
are not sensitive to I-131. Gene therapy includes oncogene silencing, anti-transcriptional
ribozyme therapy, tumor suppressors, and lentiviral vectors!%17l.

Hematogenous metastasis is the most common metastatic route for FTC. Tg synthesis
and secretion is commonly monitored as an indicator of thyroid cancer recurrence in
patients after total thyroid resection and resection of metastatic lesions[819]. Therefore,
if Tg is detected, tumor metastasis and recurrence should be considered. Here, the
metastatic lesitﬁ needed to be differentiated from ectopic thyroid tissue. Ectopic
thyroid tissue is a rare developmental abnormality involving abnormal embryonic
development of the thyroid gland from the endoderm to the base of the primordial
foregut or the final anterior trachea. It is the result of failed thyroid migration not only
along the nail tongue canal but also in the subphrenic organ. The ectopic thyroid
distribution includes the tongue, jaw, endotracheal tube, lateral neck, axilla, neck artery,
iris, pituitary, esophagus, intrathoracic region, mediastinum, lung, heart, gallbladder,
adrenal glands, ovaries, pancreas, stomach, duodenum, small intestine, and mesentery.
Double ectopic distribution has also been described (usually nearly tubular and
involving the tongue). The most common site is the base of the tongue, especially the

blind foramen, which accounts for approximately 90% of reported cases/?’l.
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Histopathologically, the bone is derived from the mesoderm; therefore, thyroid tissue
from the endoderm cannot be ectopic to the lumbar spine of the mesoderm. Cases such
as this one should alscﬁ»e distinguished from lumbar teratomas. The most common site
of lumbar teratoma is the sacrococcygeal region (57%), followed by the gonadal region
(29%), mediastinal region (7%), retroperitoneal region (3%), cervical region, and skull;
spinal teratomas are mostly found in fetuses or infantsl?!l. Based on the pathological

results, the spine lesion was considered to be a metastatic thyroid lesion.

EQNCLUSION

For patients with differentiated thyroid cancer with bone metastases, the main
symptoms are bone related eventsl®); timely treatment can provide better outcomes for
these patients. Timely treatment before serious bone-related events occur, the doctor
patient and meticulous actively cooperate with the diagnosis and treatment and
patients, complete lumbar surgery and thyroid surgery, Postoperative treatment with I-
131 reduced the risk of recurrence. We believe that this is the reason for the better
prognosis of this patient and the advantage of this case in diagnosis and treatment. This
case report has a few limitations, such as difficulties in diagnosis and a long diagnosis
time. There was no Tg monitoring before the operation and postoperative loss of

follow-up, which were shortcomings of this case.
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