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Abstract
A rare case of poorly differentiated thyroid carcinoma (PDTC) with gross intraluminal invasion to the internal jugular vein whose clinical manifestation was multiple lung metastases is described. A 66-year-old man was referred to the outpatient clinic of the Department of Internal Medicine, hemato-oncology subdivision for multiple lung nodules found by his regular health check-up. These lung nodules showed variable sizes with irregular shapes, and typical distributions throughout the parenchyma, which were consistent with metastatic nodules. Ultrasonography revealed a 4.5 cm sized hypoechoic mass with irregular shape in his left thyroid lobe and a huge thrombus in the left internal jugular vein. PDTCs associated with gross intraluminal invasion to the great cervical vein and multiple lung nodules as their first clinical manifestation are extremely rare. We would emphasize the importance of preoperative detailed evaluation of the disseminated disease by ultrasonography in suspected patients.
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Introduction
Poorly differentiated thyroid carcinomas (PDTCs) are tumors of intermediate biological aggressiveness, consistent with their intermediate differentiation. They account for up to 10% of all thyroid cancers.1) Most PDTCs appear as solitary large thyroid mass, with or without concurrent enlarged regional lymph nodes, and lung and/or bone metastases are also relatively frequent at the time of diagnosis. Even though vascular invasion and distant metastasis are well-known characteristics of PDTCs, the cases associated with gross intraluminal invasion of internal jugular vein found by preoperative ultrasonography and multiple lung metastases are extremely rare. Herein, we documented our experience with a 66-year-old man who underwent surgical treatment for PDTC accompanied by macroscopic intraluminal invasion to the internal jugular vein with multiple lung metastases.

Case Report
A 66-year-old man was referred to Wonju Severance Christian Hospital due to multiple lung nodules found during his regular health check-up. He had no remarkable previous medical history, but complained of mild malaise and 4 kg of weight loss during the recent six months. On his simple chest X-ray, scattered nodules were found, and the chest computerized tomography (CT) revealed multiple well-defined nodules in both lungs. The metastasis should be considered first of all. There were no specific findings on the gastroenteroscopic and serologic evaluations except for the elevation of serum total T3 (7.3 ng/mL), free T4 level (8.5 ng/dL), and marked suppressed serum TSH level (0.01 U/mL) indicating hyperthyroidism. But he denied other symptoms such as palpitation, and visual disturbance. During the neck evaluation using ultrasonography, 4.5 cm sized hypoechoic mass was found in his left thyroid lobe, which shaped irregularly and showed heterogeneous echotexture indicating macrocalcification. Furthermore, left internal jugular vein was directly invaded, and the blood flow was obstructed by intraluminal heteroechoic mass on color Doppler, which was considered to be tumor thrombus (Fig. 1). Fine needle aspiration examination to left lobe mass in thyroid supported the possibility of the malignancy strongly. Torso PET/CT using F-18 FDG 10.4 mCi followed the ultrasonography and it revealed diffuse FDG uptake around the left internal jugular vein and spotty uptake throughout the both lungs. But neither abnormal uptake was recognized in the liver nor in the skeletons. The possibility of brain metastasis was ruled out using brain magnetic resonance imaging (MRI). He was prescribed with methimazole 30 mg daily for 2 weeks to regulate his hyperthyroidism, and finally total thyroidectomy and central compartment neck dissection (CCND) with segmental resection of the left internal jugular vein and partial resection of strap muscle were performed.
[image: Figure F1 ]Fig. 1
Radiologic evaluations. Multiple small nodules (arrows) were found in lung parenchyma, which showed irregular shape, but well-defined border on simple chest X-ray (A) and chest CT scan (B). (C) Ultrasonography of transverse section of the left internal jugular vein. A solid tumor thrombus (arrow) in the lumen are shown. (D) With color Doppler ultrasonography of a transverse section applied, Doppler signal of moving blood flow can be observed around the tumor thrombus (arrow) in the lumen of the left internal jugular vein.


On gross examination, the left thyroid lobe was entirely replaced by hard 4.5×2×2 cm sized white to gray solid mass with extension to fibrous capsule accompanied by multiple satellite nodules, which showed intraluminal tumor invasion of left internal jugular vein grossly.
Microscopic examination revealed an ill-defined solid lesion involving perithyroidal soft tissue and skeletal muscle (pT3). The tumor cells demonstrated solid and insular growth pattern with frequent vascular invasion, and multifocal necrosis, but any metastasis was not identified in all six regional lymph nodes dissected (pN0). High magnification observations revealed large, hyperchromatic, and oval to round nuclei resembling that of follicular neoplasm with upto 4/10 HPF atypical mitoses, but lacking of intranuclear pseudo-inclusion and deep groove which are the cytologic characteristics of papillary thyroid carcinoma (Fig. 2). The immunohistochemical stain results of tumor cells were all negative for galactin-3 CK19, CD56, and PPAR-γ. Based on the above findings, poorly differentiated thyroid carcinoma was made for the final diagnosis. The patient underwent radioactive iodine (131I) ablation with a dose of 150 mCi and has been followed with no evidence of progression in lung nodules 9 months after surgery.
[image: Figure F2 ]Fig. 2
Intraoperative and microscopic features. (A) A gross intraluminal tumor thrombus (arrow) are shown with hard and whitish tumor mass in the left thyroid lobe. (B) After dissection, tumor thrombus (arrow) are clearly found in the lumen of left internal jugular vein. (C) The tumor has an insular pattern of growth with absence of conventional nuclear features of papillary carcinoma. Atypical mitoses (up to 4/10 HPF, arrow) and (D) microscopic vascular invasion are detected (×400).



Discussion
Poorly differentiated thyroid carcinomas (PDTCs) were classified by WHO in 2004 as tumors of follicular cell origin that have morphologic and biologic characteristics intermediate between well-differentiated (papillary and follicular) thyroid carcinoma and anaplastic thyroid carcinoma.2)
When diagnosed, PDTCs are typically already at an advanced stage of disease, with extrathyroidal extension and extensive local invasion.3) They have a tendency to metastasize to regional lymph nodes (50-85%), and distantly (36-85%), most commonly to the lung (14-54%), and bones (18-33%).4, 5) Furthermore, the 5-year, 10-year, and 15-year survival rates are considerably lower in patients with PDTCs (50, 34, and 0%) than in patients with well differentiated thyroid carcinomas (95, 86, and 81%).6) In a recent review, the 5-year overall survival and disease specific survival (DSS) of PDTCs were 62% and 66%, respectively. The 5-year locoregional and distant control were 81% and 59%, respectively. Age ≥45 years, pathological tumor size >4 cm, extrathyroidal extension, higher pathological T stage, positive margins, and distant metastases (M1) were predictive of worse DSS on univariate analysis. Multivariate analysis showed that only pT4a stage and M1 were independent predictors of worse DSS.7) In contrast to the PDTCs, anaplastic thyroid carcinoma is a highly aggressive neoplasm with a poor prognosis. The mortality rate is >90%, with a mean survival of 6 months after diagnosis. Almost all patients complain of a rapidly growing neck mass and symptoms associated with a large mass such as hoarseness, dysphagia, vocal cord paralysis, cervical pain, and dyspnea are the most frequent and important. The overall 5-year survival ranges from 0% to 14% and the median survival is 4 to 12 months.8)
The rarity of this tumor makes it difficult to draw conclusions from the literature as to the best treatment option for PDTCs. However, aggressive management with total thyroidectomy and neck dissection followed by radioactive iodine remnant ablation is a standard treatment for PDTCs because of their aggressive nature with over 50% of PDTCs having regional nodal metastasis.2, 9)
Invasion of the internal jugular or great cervical veins by thyroid carcinoma is rare and usually indicates the aggressive nature of the disease and a high probability of mortality.10, 11) Therefore, appropriate vascular imaging should be done if angioinvasion is suspected. CT scan was reported to be useful for diagnosing great vein thrombosis and its typical findings include a distended vein with an enhanced wall, a low-attenuated intraluminal filling defect, and adjacent soft tissue swelling.12) Color Doppler ultrasonography can help to diagnose great cervical vein invasion and plan surgical resection of the tumor. When internal jugular vein obstruction is found incidentally during routine ultrasonographic evaluation of thyroid lesion, thyroid carcinoma infiltrating the internal jugular vein should be considered in the differential diagnosis.13) Kobayashi et al.14) retrospectively reviewed 7754 cases undergoing thyroidectomy, and found the tumor thrombus, when detected in vessels around the neck by ultrasonography, increased the lung metastasis significantly (p<0.0001). Due to direct exposure of cancer cells to systemic circulation, it could be anticipated that tumor thrombus in the vessel raises the possibility of lung metastasis. Therefore, the preoperative detection of a tumor thrombus on ultrasonography has a clinically important significance, and efforts should be made not only to localize and characterize thyroid lesion, but also to determine whether tumor thrombi are present.
Even though vascular invasion or angioinvasion is a well-documented microscopic feature of PDTCs, a review of English language literature showed that only three cases presenting gross intraluminal invasion of the internal jugular vein accompanied by multiple lung metastases have been reported.14, 15, 16)
In summary, we reported our experience with a 66-year-old man who underwent surgical treatment for PDTC accompanied by macroscopic intraluminal invasion to the internal jugular vein found by preoperative ultrasonography with multiple lung metastases. In general, PDTCs behave less aggressively than anaplastic thyroid carcinomas do, but when they show adjacent structural invasion or distant metastases, we would emphasize the importance of preoperative detailed evaluation by CT or ultrasonography for appropriate treatments.
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[image: Figure F1 ]Figure 1

Radiologic evaluations. Multiple small nodules (arrows) were found in lung parenchyma, which showed irregular shape, but well-defined border on simple chest X-ray (A) and chest CT scan (B). (C) Ultrasonography of transverse section of the left internal jugular vein. A solid tumor thrombus (arrow) in the lumen are shown. (D) With color Doppler ultrasonography of a transverse section applied, Doppler signal of moving blood flow can be observed around the tumor thrombus (arrow) in the lumen of the left internal jugular vein.
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[image: Figure F2 ]Figure 2

Intraoperative and microscopic features. (A) A gross intraluminal tumor thrombus (arrow) are shown with hard and whitish tumor mass in the left thyroid lobe. (B) After dissection, tumor thrombus (arrow) are clearly found in the lumen of left internal jugular vein. (C) The tumor has an insular pattern of growth with absence of conventional nuclear features of papillary carcinoma. Atypical mitoses (up to 4/10 HPF, arrow) and (D) microscopic vascular invasion are detected (×400).
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