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Background: Thyroid gland metastasis from distant primary tumors is uncommon, with liver cancer being a particularly rare source.
This case report describes the clinical challenges and diagnostic journey of a thyroid mass in a patient with chronic hepatitis B, liver
cirrhosis, and hepatocellular carcinoma, underscoring the rarity and complexity of such metastatic relationships.

Case Presentation: A 63-year-old male with a long-standing history of hepatitis B-related liver cirrhosis and a recent diagnosis of
hepatocellular carcinoma presented with a rapidly enlarging painful right-sided thyroid mass associated with swelling but no systemic
symptoms such as fever or dysphonia. This prompted a thorough diagnostic workup. Enhanced neck scans indicated a mass potentially
originating from the thyroid with tracheal compression, yet crucially, there was no evidence of lung involvement based on the chest
CT. Despite the rarity of liver-to-thyroid metastasis, the patient’s multifaceted medical history warranted a broad differential diagnosis.
Intervention and Outcome: Surgical intervention included a right-sided thyroidectomy and partial left thyroidectomy under
general anesthesia. Histopathological examination unexpectedly confirmed the presence of metastatic thyroid cancer originating
from the primary liver tumor. This led to further extensive surgical management, including lymph node dissection in the central
neck area. The postoperative regimen was adapted to include thyroid hormone replacement and ongoing treatment for hepatocellular
carcinoma. The patient’s postoperative recovery was closely monitored, reflecting stable disease with no immediate complications.
Conclusion: This case highlights the clinical rarity and diagnostic challenges of liver cancer metastasizing to the thyroid. It
emphasizes the need for vigilance in patients with known primary malignancies, especially hepatocellular carcinoma, presenting
with new thyroid abnormalities. This advocates for a comprehensive diagnostic approach in such atypical presentations.
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Introduction
Hepatocellular carcinoma (HCC) is one of the most prevalent and lethal malignancies worldwide, particularly in regions
with high incidences of hepatitis B and C infections."* Chronic liver diseases, such as hepatitis and cirrhosis, are well-
established precursors to the development of HCC, underscoring the link between viral liver pathology and
oncogenesis.>* As the fifth most common cancer globally and the third leading cause of cancer-related deaths, HCC
presents significant challenges in both diagnosis and management.”*°

The metastatic behavior of HCC is predominantly characterized by its spread to the lungs, bones, adrenal glands, and, less
frequently, the brain.”® Such dissemination patterns are driven by the vascular nature of the liver and the venous drainage
systems that directly connect to these organs.” However, metastasis to the thyroid gland remains exceedingly rare, with few
documented cases in medical literature. This rarity poses unique clinical challenges and often leads to a delayed or
complicated diagnostic process because it deviates from the typical clinical expectations and presentations seen in HCC
metastases.

The presence of HCC metastasis in the thyroid gland is not only a diagnostic anomaly but also an indicator of
advanced and aggressive disease. This underscores the importance of a thorough approach in the clinical assessment of
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thyroid masses in patients with known primary liver cancer, particularly those with a background of chronic viral
hepatitis and cirrhosis. This case report aims to shed light on such a rare occurrence, discussing both the diagnostic
journey, and thereby contributing to the sparse literature on atypical metastatic presentations of HCC.

Case Presentation

A 63-year-old male patient with a notable medical history of chronic hepatitis B and liver cirrhosis presented with an
enlarging, painful, and firm mass on the right side of his thyroid. This mass had been noticed on April 6, 2021, two weeks
prior to presentation, and had rapidly grown to a significant size. His medical history included multiple interventions for
hepatocellular carcinoma (HCC), including targeted therapy with sorafenib, which was modified due to progressive
disease noted on follow-up imaging.

The patient has a history of chronic hepatitis B and liver cirrhosis for over 30 years, treated with entecavir 1 tablet
daily. In July 2020, the patient was diagnosed with liver malignancy and underwent hepatic arterial chemoembolization
in August and November 2020 at Shanghai Eastern Hepatobiliary Surgery Hospital (Figure 1). Further hepatic arterial
chemoembolization was performed in February and August 2021 at Ningbo Lihuili Hospital. In November 2021, the
patient received immune therapy with 200 mg intravenous toripalimab at Ningbo Second Hospital, which he tolerated
without significant adverse reactions. Concurrently, he was on targeted therapy with lenvatinib and continued antiviral
treatment with entecavir.

The patient denies a history of hypertension, diabetes, or significant cardiovascular, cerebrovascular, pulmonary, or
renal diseases. He has no known drug or food allergies but experiences seasonal pollen allergies. There is no known
family history of thyroid disease or hepatocellular carcinoma, nor any reported genetic disorders, psychiatric illnesses, or
similar conditions within three generations.

The patient worked as a farmer. He is a former smoker, having smoked for over 20 years before quitting one year ago,
and he consumes alcohol occasionally. The patient lives with his spouse and has two adult daughters who visit regularly
and provide emotional support. He reports significant anxiety and concern regarding the impact of his cancer diagnosis
on his quality of life and daily activities.

Computed tomography (CT) scanning of the neck region in April 2021 revealed a considerable nodule in the right
thyroid lobe, raising concerns of a neoplastic origin (Figure 2). Importantly, CT scans confirmed the absence of lung
involvement, which is typically expected in metastatic cases of HCC (Figure 3), thus indicating a rare pattern of
metastatic disease progression. Conversely, ultrasound examinations in April 2021 depicted a nodule in the right thyroid

Figure | Abdominal CT Scan Showing Hepatocellular Carcinoma. This contrast-enhanced computed tomography (CT) scan of the abdomen demonstrates multiple
hypervascular lesions characteristic of hepatocellular carcinoma (HCC) within the liver. The largest lesion is seen occupying the right lobe with significant mass effect and
heterogeneous enhancement. The scan provides a clear visualization of the tumor burden and its anatomical relationship with surrounding hepatic structures.
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Figure 2 Neck CT Scan Showing Thyroid and Surrounding Structures. This axial slice from a contrast-enhanced computed tomography (CT) scan of the neck displays the
thyroid gland with a notable mass in the right lobe. The mass appears as a well-defined area with increased density compared to the surrounding thyroid tissue, suggesting
the presence of a neoplastic lesion. No significant or invasion into adjacent structures is visible.

Figure 3 Chest CT Scan Demonstrating Clear Lungs. This axial computed tomography (CT) scan of the chest shows clear lung fields without evidence of nodules, masses,
or metastatic disease.

lobe that, despite its size, exhibited characteristics more typical of a benign lesion, such as well-defined margins and
uniform echotexture (Figure 4).

Immunohistochemistry (IHC) was pivotal in confirming the origin of the thyroid nodule, demonstrating that the
cellular composition was consistent with metastatic HCC rather than primary thyroid cancer or another form of
metastatic disease (Figure 5). The absence of thyroid-specific markers, TTF-1 and Tg, which are generally present in
thyroid-origin tumors, played a crucial role in ruling out primary thyroid malignancies. Furthermore, the tumor cells
exhibited specific liver markers such as HepPar-1(+) and Arginase-1(+), confirming the liver as the primary source.
Additional IHC findings included Ki-67 at 10%, indicating moderate proliferative activity, which suggests a significant,
but not extreme, rate of tumor growth.

Before surgical intervention, the patient underwent a comprehensive evaluation of thyroid function. These results
indicated that the thyroid function was within normal limits at the time of testing, suggesting that the thyroid gland’s
functional capacity was maintained despite the presence of a significant neoplastic mass (Table 1).
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Figure 4 Ultrasound Imaging of the Thyroid Gland. This ultrasound image provides a detailed view of the thyroid gland, highlighting a significant mass in the right lobe. The
mass measures approximately 65.7 mm x 38.2 mm. Despite its size, the mass displays well-defined margins and a uniform echotexture, characteristics typically indicative of
a benign lesion, rather than a neoplastic origin.

Figure 5 Histopathological Examination of Thyroid Mass. This histopathology slide, stained with hematoxylin and eosin (H&E), shows a high-power microscopic view of the
thyroid tissue obtained from the patient. The image demonstrates a dense infiltration of atypical cells with hyperchromatic nuclei and prominent nucleoli, typical features of
neoplastic tissue. The irregular arrangement and increased cellular density suggest aggressive tumor behavior, consistent with the histological characteristics of hepatocellular
carcinoma metastasis in the thyroid gland. Immunohistochemical staining results further validate the diagnosis: TTF-1(-), Tg(-), Ki-67(10%), HepPar-1(+), Arginase-1(+).

1036 o= OncoTargets and Therapy 2024:17

Dove!


https://www.dovepress.com
https://www.dovepress.com

Dove Ge et al

Table 1 Thyroid Hormone Levels

Hormone Normal Range | Result

Total Triiodothyronine (T3) 1.2-3.1 nmol/L 1.63 nmol/L
Total Thyroxine (T4) 66—181 nmol/L 142.1 nmol/L
Free Triiodothyronine (FT3) 3.1-6.8 pmol/L 4.13 pmol/L
Free Thyroxine (FT4) 12.0-22.0 pmol/L | 14.0 pmol/L
Thyroid Stimulating Hormone (TSH) | 0.27—4.2 mIU/L 2.65 mlU/L

Notes: This table presents the thyroid hormone levels for the patient, indicating all
values are within the normal range. The measurements include Total Triiodothyronine
(T3), Total Thyroxine (T4), Free Triiodothyronine (FT3), Free Thyroxine (FT4), and
Thyroid Stimulating Hormone (TSH).

Due to the aggressive nature of the detected metastasis and the patient’s complex medical history, several therapeutic
interventions were necessary. The initial treatment for HCC involved hepatic arterial chemoembolization and targeted
therapy with lenvatinib, alongside ongoing antiviral treatment with entecavir. Despite these measures, the disease
progressed, leading to the discovery of the thyroid mass.

Given the significant size and symptoms of the thyroid mass, surgical intervention was warranted. In April 2021, the
patient underwent a right-sided thyroidectomy and partial left thyroidectomy, followed by lymph node dissection in the
central neck area. Postoperatively, the patient was started on levothyroxine 75 mcg daily to manage hypothyroidism
resulting from the thyroidectomy. The dosage was later adjusted to 100 mcg daily based on follow-up thyroid function
tests indicating suboptimal hormone levels.

Following the surgical intervention, immune therapy with 200 mg intravenous toripalimab was added to the treatment
regimen to address the progressive disease. This combination aimed to manage the metastatic cancer more effectively.

The patient experienced no adverse reactions post-thyroidectomy, including hypocalcemia, electrolyte imbalance,
hoarseness, or incision infection. Regular monitoring showed no significant adverse effects from adjusted systemic
therapy with lenvatinib.

The patient expressed initial fear and anxiety about the cancer diagnosis and the need for multiple surgeries. Post-
treatment, he reported relief from the discomfort caused by the thyroid mass and an improved ability to breathe and
swallow. He appreciated the thorough follow-up care and felt reassured by the regular monitoring and clear commu-
nication from the healthcare team. Despite the ongoing challenges of managing a complex medical condition, the patient
felt hopeful due to the multidisciplinary approach to his treatment. He described a sense of gratitude towards the medical
staff and highlighted the importance of emotional support from family and friends during his treatment journey.

Discussion

This case report presents a rare instance of thyroid metastasis originating from primary hepatocellular carcinoma (HCC)
in a 63-year-old male with a background of chronic hepatitis B and liver cirrhosis. The unusual occurrence of liver cancer
metastasizing to the thyroid provides significant insight into the complex interplay of oncological pathology and
challenges conventional understanding of cancer dissemination.

Metastasis to the thyroid from non-thyroidal primary tumors is exceedingly rare, with the thyroid gland being an
infrequent site for distant metastases. This is despite the gland’s extensive blood supply, which theoretically should
increase its susceptibility to metastatic deposits.'®"'? Liver cancer, particularly hepatocellular carcinoma, metastasizing to
the thyroid is an exceptional event, documented in only a handful of case reports worldwide.'? This rarity can be partly
attributed to the unique physiological and biochemical environment of the thyroid gland. It is hypothesized that the high
iodine content and rapid iodine turnover in the thyroid may create a hostile environment for the survival and proliferation
of metastatic cancer cells.'*'> Additionally, the organ’s intrinsic ability to secrete thyroid hormones, which have systemic

metabolic effects, might also play a role in inhibiting tumor growth or establishment.'®"®
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In the case discussed, notably, there was no evidence of lung involvement, a common metastatic site for liver cancer,
at the time of the thyroid cancer diagnosis. Typically, liver cancer would be expected to metastasize to adjacent organs

such as the lungs before reaching the thyroid,'°

making this case particularly rare where the cancer seems to have
“jumped” directly to the thyroid, bypassing the lungs entirely.

The diagnosis of thyroid metastasis in the context of known primary malignancies like HCC requires a high degree of
clinical suspicion.*'** In patients with a history of liver cancer, the sudden appearance or rapid growth of a thyroid mass
must prompt an investigation into potential metastatic disease. This case required an integrated diagnostic approach,
utilizing both enhanced imaging techniques and confirmatory histopathological analysis post-surgery. The presentation of
thyroid metastasis can mimic benign thyroid nodules or primary thyroid cancers, making it critical to differentiate these
conditions through careful pathological examination.

Given the rarity of such cases, there are no established guidelines for the treatment of thyroid metastasis from liver
cancer. The primary goal is often palliative, focusing on symptom relief and maintaining quality of life. In this patient,
the decision to proceed with thyroidectomy was driven by the need to alleviate compressive symptoms and prevent
potential airway obstruction, underscoring the personalized nature of treatment in such rare occurrences.”>*** The role of
surgery in managing thyroid metastases remains debated, largely due to the varied prognosis and the often advanced
stage of primary disease at diagnosis.

The prognosis for patients with thyroid metastasis from hepatocellular carcinoma is generally considered poor,
reflecting the aggressive nature of the primary tumor and its propensity for widespread dissemination.”> Early detection
and tailored management strategies are critical for potentially improving outcomes,”® although the overall impact may be
limited by the advanced stage of the underlying hepatocellular carcinoma.

Conclusion

This exceptional case of thyroid metastasis from primary hepatocellular carcinoma significantly broadens our current
medical perspective and underscores the necessity for ongoing investigations into the dynamics of cancer metastasis. It
highlights the critical need to suspect a metastatic origin for new thyroid masses in patients with a history of significant
malignancies, especially those involving hepatocellular carcinoma.

Ethics Approval and Consent to Participate
The study, including the publication of case details and any accompanying images, received approval from the ethics
committee of Yuyao Hospital of Traditional Chinese Medicine.

Written informed consent was obtained from the participant.

Consent for Publication
All authors and the patient have agreed to publish, including the accompanying images.
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The authors declare that they have no conflicts of interest.
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