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Abstract
BACKGROUND
Secondary thyroid malignancies are rarely reported, especially thyroid metastasis after resection of hepatocellular carcinoma (HCC). We report a patient with thyroid metastasis after resection of HCC.

CASE SUMMARY
A 42-year-old female underwent partial hepatectomy for HCC three years ago. She attended hospital because of neck discomfort. After various examinations, she was diagnosed with metastatic HCC. She survived after surgical resection of the affected side of the thyroid.

CONCLUSION
Although secondary malignant tumor of the thyroid is classified as distant metastasis, surgical resection is still necessary according to the patient's condition. 
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Core Tip: Thyroid metastasis after resection of hepatocellular carcinoma (HCC) is rare. We report a patient with isolated thyroid metastasis 3 years after surgery for HCC, and describe our clinical experience in its diagnosis and treatment. Based on this report and literature review, we suggest that surgical resection of the affected thyroid should be performed according to the patient’s condition.


INTRODUCTION
There are a few reports of metastases to the thyroid gland[1,2]. Thyroid metastases from breast, melanoma, kidney, colorectal cancer and primary lung tumors have been reported, but there are few reports of metastasis from gastrointestinal malignancies[3-5]. Hepatocellular carcinoma (HCC) metastatic to the thyroid gland is particularly rare.
We report a case of liver cancer metastasis to the thyroid gland 3 years after partial hepatectomy, and review the literature regarding liver cancer metastases to the thyroid gland.

CASE PRESENTATION
Chief complaints
The patient complained of neck pain at admission.

History of present illness
The patient was a 42-year-old female who underwent surgical resection for liver cancer three years ago. She was hospitalized due to neck pain during sneezing.

History of past illness
The patient underwent left lateral hepatectomy for HCC three years ago. The postoperative pathology was HCC, pT2, N0, M0, stage II. No targeted drug treatment was administered after surgery.

Personal and family history
No special personal history, no familial genetic disease.

Physical examination
A solid and painless 3 cm × 2 cm mass was palpable on the left thyroid lobe.

Laboratory examinations
Thyroid function test showed that serum thyroid stimulating hormone, thyroglobulin antibody and hydroxyperoxidase antibody were higher than normal. Alpha fetoprotein (AFP) was 7016 ng/mL. Carcinoembryonic antigen, carbohydrate antigen 19-9, cancer antigen (CA) 242, CA50 and CA125 were all in the normal range.

Imaging examinations
Thyroid color Doppler ultrasound showed hypoechoic nodules in the left lobe of the thyroid (TI-RADS 4b) and enlarged lymph nodes in the central area of the left neck (Figure 1). Fine needle biopsy (FNAB) of the thyroid gland was performed. The pathological results suggested a malignant tumor, and metastasis could not be ruled out. Positron emission tomography computed tomography (PET-CT) showed low-density nodules and increased metabolism in the left lobe of the thyroid. The maximum standardized uptake value was 4.0. Metastasis was considered No lymph node hypermetabolism was observed. At the same time, PET-CT showed changes in the left lateral lobe of the liver after operation, and no metabolic abnormalities were found.

FINAL DIAGNOSIS
HCC metastasis to the thyroid.

TREATMENT
Left lobe thyroidectomy and central lymph node dissection were performed (Figure 2). Postoperative pathology showed metastatic HCC (Figure 3) and Hashimoto's thyroiditis in the surrounding thyroid, and a metastatic lymph node is around the tumor. Immunohistochemical examination was positive for hepatocytes and arginase-1, and negative for thyroid transcription factor-1 (Figure 4).

OUTCOME AND FOLLOW-UP
Both surgical and pathological findings confirmed HCC metastasis to the thyroid. No targeted therapy was given, and no recurrence was found 6 mo after thyroid gland resection. 

DISCUSSION
Metastases to the thyroid gland are uncommon[4]. A case of metastatic urothelial carcinoma to the thyroid with bone metastasis was reported[3] in a 45-year-old female who underwent a rectal cancer resection five years ago. PET-CT showed thyroid lesions and lung metastasis. After partial pneumonectomy, the patient underwent partial thyroidectomy. Pathology and immunohistochemistry showed that the lesions originated from previous rectal cancer. The patient experienced no recurrence two years after thyroid surgery.
The presence of metastatic lesions to the thyroid usually indicates a poor prognosis, and most patients die shortly after diagnosis[6,7]. At the time of diagnosis of thyroid metastasis, 35% to 80% of patients with thyroid metastasis have metastatic diseases in other parts[1,8,9]. In such instances, treatment decisions should be individualized, as the effect of thyroidectomy on patients' overall prognosis is limited[10,11]. 
Mistelou et al[12] reviewed the autopsy records and pathological features of 36 cases of secondary thyroid tumors. Most of them were epithelial cancers. Lung was the most common primary tumor site (33.3%), followed by breast (8.33%) and kidney (8.33%). The most common non-epithelial malignancy was lymphoma, followed by leukemia (25%)[12].
Isolated thyroid metastasis has rarely been reported. Thomson reported two patients with solitary thyroid nodules, which were metastases from kidney and colon, respectively. One patient had a disease-free survival of more than 5 years after resection of solitary metastases[13].
It should be noted that active surgery for solitary thyroid metastases may improve the prognosis.
We report a patient with liver cancer diagnosed with thyroid metastasis 3 years after partial hepatectomy. Her thyroid was examined using ultrasound as neck discomfort was the first symptom. After thyroid biopsy, HCC was diagnosed. This is the first report of postoperative solitary metastasis of liver cancer to the thyroid gland.
Thyroid metastases are uncommon but can be detected with routine use of FNAB. They usually occur when there are metastases elsewhere, sometimes many years after the diagnosis of the primary tumor and generally have a poor prognosis[14].
In the differential diagnosis of these lesions, the patient's clinical history is the most important part. It should be emphasized that thyroid nodules found in patients with known cancer should be regarded as metastasis unless otherwise proved[15].
The recurrence and metastasis of liver cancer can be inferred according to an abnormality of AFP. PET-CT can be used to exclude other distant metastases and assist clinicians in determining the treatment plan.
Although distant metastasis is usually a marker of poor prognosis, thyroid metastasis does not seem to lead to worse results than metastasis to other sites[9]. Life expectancy mainly depends on the prognosis of primary tumors[9]. Solitary metastatic thyroid nodules may indicate a good clinical prognosis. Timely surgical resection may be beneficial to patients[16,17].
In our case, six months after surgery, the patient had not relapsed and is being followed up.

CONCLUSION
Although a secondary malignant tumor of the thyroid is classified as distant metastasis, some patients are accompanied by multiple metastases in the body, and the overall survival rate is low. However, surgical resection of the affected thyroid should be performed according to the patient's condition. The primary lesions and other metastases can be determined according to the medical history and auxiliary examinations (such as PET-CT, puncture biopsy, etc.). Thus, patients with thyroid nodules with a history of malignant tumors require a clear diagnosis to distinguish between primary thyroid cancer and metastasis. Solitary thyroid metastasis after liver cancer surgery is rare, but surgical resection after diagnosis may not affect the prognosis.
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Figure Legends
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Figure 1 Thyroid color Doppler ultrasound showed hypoechoic nodules in the left lobe of the thyroid (TI-RADS 4b).

[image: ]
Figure 2 Tumor infiltration seen in the thyroid tissue.
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Figure 3 Pathology showed liver cancer infiltration in thyroid tissue. A: H&E, × 100; B: H&E, × 200.
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Figure 4 Immunohistochemical examination was positive for hepatocytes (× 100) and arginase-1 (× 100), and negative for TTF-1 (× 100). A: Hepatocytes (× 100); B: Arginase-1 (× 100); C: TTF-1 (× 100).
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