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Background: Angiosarcoma (AS) of the thyroid is a rare and aggressive tumor. Its incidence is higher in iodine-deficient areas but cases unrelated to endemic goiter have been reported.

Case Presentation: We describe a case of a 63-year-old Italian man living in a non-iodine-deficient area, with no previous diagnosis of thyroid disease with a history of radiation exposure. The patient—an interventional cardiologist who had worked for 15 years in an angiographic room- came to the clinical observation because of the rapid onset of dyspnea and dysphonia. Computed tomography (CT) showed a 13-cm inhomogeneous neck mass, originating from the left thyroid lobe which caused displacement and stenosis of the trachea. The patient underwent diagnostic fine-needle aspiration that was followed by total thyroidectomy and lymphadenectomy of central and left lateral cervical nodes. The final pathological diagnosis was epithelioid angiosarcoma (EAS), high grade. The preoperative staging by CT of the head, neck, abdomen, chest and pelvis was negative. At pathological staging, the tumor was angionvasive but it was limited to the thyroid; no lymphnode metastases were detected. Chemotherapy with Epirubicin and Ifosfamide was administered for 4 cycles and, then, it was discontinued due to significant bone marrow toxicity.

Conclusion: One year after diagnosis, the CT of neck, abdomen, chest, and pelvis were negative. At 2 years after diagnosis, the FDG-PET was negative with no evidence of the disease at CT Due to the known association between the occurrence of angiosarcoma after radiation therapy it is tempting to speculate that in this patient the presence of thyroid EAS may be linked to radiation exposure.The patient is still alive at 62 months after diagnosis. He is on a follow-up program by a 6-month /1-year neck, chest, abdomen, and pelvis CT evaluation with no signs of metastases.
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BACKROUND

Thyroid angiosarcoma (AS) is a rare, aggressive, mesenchymal tumor of the thyroid gland with vascular differentiation (1). It mainly occurs in adult females; the highest incidence is reported in the seventh decade (2–4). Its prognosis is considered very poor with early metastases occurring at lymphnodes, lung, skin, bones, soft tissues, and with a mean overall survival of 6 months (2, 3, 5–7). Thyroid AS usually presents as a large and hemorrhagic thyroid mass that extends to local tissues, lymphnode, and distant sites. The non-neoplastic gland frequently shows multinodular goiter.

Thyroid AS was originally described in iodine-deficient areas of the Alps and other mountain regions in association with endemic goiter. It accounts for up to 4.3% of all malignant thyroid tumors in Switzerland (8) and its presence is documented in other mountain regions such as Austria and Northern Italy (9). Although there have been case reports of AS in patients without goiter, many patients may not be aware of an underlying thyroid disease until a tumor is detected. Several cases have also been reported in non-alpine areas although with unknown incidence (9–14). The coexistence of AS with Hashimoto's thyroiditis (15) or differentiated thyroid cancer (13, 16) has been reported.

Here, we report a case of primary epitelioid angiosarcoma of the thyroid diagnosed in a physician professionally exposed to radiation who lived in a non-Alpine region and had no personal history of goiter or thyroid disease.

CASE PRESENTATION

A 63-year-old man came to the clinical observation because of a rapid onset of dyspnea and dysphonia along with the development of a bulky node in the left side of the neck. He had been working as an interventional cardiologist in an angiographic room for 15 years at the local Hospital. Family history was negative with regard to malignancies and thyroid disease.

The relevant medical history included hypertension treated with valsartan and hydrochlorothiazide and non-insulin-dependent diabetes mellitus treated with metformin. There was no previous history of thyroid disease. Two years before the admission, he was treated with warfarin because of a deep venous thrombosis of the left leg occurred after a short bed rest for prostatitis. He was a heavy smoker.

The iodine status of the patient was not known; however, he was from a non-Alpine region and he was still living in the same area which is considered as a mildly iodine insufficient (17).

On physical examination, the patient had a 8 × 10-cm firm left-sided neck mass with a right-sided shift of the larynx. On ultrasound examination, a nodule of the left thyroid lobe was found measuring 5 and 6-cm in its antero-posterior (AP) and transverse (T) diameters, respectively. The nodule was hypoechoic but inhomogeneous, with no vascularization; at the strain elastography, the nodule ranged from a medium elasticity to a hard pattern. The volume of the right thyroid lobe was reduced with a small hypoechoic nodule. No enlarged lymphnodes were found at the neck ultrasound. Computed tomography (CT) of the neck confirmed a 7 × 5 × 13-cm (T × AP × Long diameters) large, inhomogeneous neck mass originating from the left lobe that caused displacement of the trachea, the left common carotid artery and the left internal jugular vein. No evidence of primary malignancies or suspicious for secondary lesions was found at the CT of the head, abdomen, and pelvis. The chest CT showed a 6-mm round-shaped nodule not suspicious for malignancy close to the parietal pleura at the lower lobe of the right lung.

A fine needle aspiration cytology (FNAC) of the mass was performed which yielded hemorrhagic smears with few groups of large, epithelioid cells, with vesicular, severely atypical nuclei and eosinophilic dense cytoplasms. A diagnosis of malignancy was given (Category 6 according to Bethesda 2010) with a suggestion for an anaplastic carcinoma (Figure 1A).
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FIGURE 1. (A) thyroid fine-needle aspiration smear(400x, Giemsa stain) showing a small dishesive group of large, atypical, epithelioid cells with well-defined cell borders, pleomorphic and vesicular, central nuclei and eosinophilic cytoplasms. (B,C) Histology slides (B, 100x; C, 200x; H&E stain) show the above cells organized in sheets and papillae with fibrin cores or lining irregular vascular. Areas of recent and remote hemorrhage with siderophages can be seen. The tumor cell delimiting the vascular spaces are dishesive and pluristratified. Some cells show small intracytoplasmic lumina. (D) the tumor cells display diffuse nuclear stain for the vascular transcription factor Erg-1 (200x, DAB stain).



The patient underwent a total thyroidectomy and lymphadenectomy of central and left lateral cervical nodes. At the gross pathology examination, the tumor measured 6 × 6 × 12 cm (T × AP × Long diameters) and was partially circumscribed by a fibrous pseudocapsule. The mass had a gray, tan and red cut surface, with areas of hemorrhagic necrosis. Histology showed a vasoformative high grade neoplasia characterized by large epithelioid cells growing in sheets and lining abnormal vascular spaces; some cells showed intracytoplasmic lumina. There were areas of spontaneous necrosis and hemorrhage and a brisk mitotic activity; angioinvasion was noted. The tumor immunostained for vascular markers (CD31, ERG, CD34, factor VIII and vimentin), whereas epithelial differentiation markers were negative (cytokeratins, thyroid transcription factor 1, thyroglobulin, and EMA). The final histologic diagnosis was primary epithelioid angiosarcoma of the thyroid, grade 3 according to FFCCS (Figures 1B–D). This diagnosis was confirmed at a second opinion from a different institution. The tumor was restricted to the thyroid with free surgical margins. The mass had substernal extension and displaced the surrounding structures but it did not infiltrate the thyroid capsule, the strap muscles, or other neck tissues. The remaining thyroid tissue had nodular colloid goiter. No lymphnode metastases were detected.

Fifteen days after the thyroidectomy, the patient was operated to prevent rupture of an aneurysm of the abdominal aorta. One month after thyroidectomy, the chest CT showed multiple pulmonary nodular lesions some of them with a solid pattern surrounded by a ground-glass halo, 12 mm in maximum diameter. There was no consensus as to the oncologic relevance of these lesions, therefore, no biopsy was performed. A bone scintigraphy yielded negative results.

Chemotherapy with Epirubicin, Ifosfamide, and Mesna was administered but it was discontinued after 4 cycles because of pancytopenia and infection by Klebsiella Pneumoniae, treated with piperacillin/tazobactam, and by Clostridium difficile, treated with vancomycin. The patient recovered from the infections and, at a 6-month follow-up, the chest CT showed a reduction of the number and volume of the lung lesions with only three of them remaining in the medial lobe of the right lung.

At a further 18-month control, the chest CT was unchanged. The 6 mm round-shaped nodule close to the parietal pleura at the lower lobe of the right lung was also found to be stable. One year later, the patient developed pneumonitis and recovered after antibiotic therapy. At that time, he was investigated by neck, chest, abdomen and pelvis CT as well as with FDG-PET without any evidence of disease recurrence.

Afterward, a 6-month CT follow-up program was started which is still ongoing. At present, the patient is alive with no evidence of disease after 62 months from initial diagnosis.

DISCUSSION

A recent systematic review (18) indicates that the majority of thyroid AS cases are still diagnosed in people living in alpine regions of Europe, especially Switzerland, Northern Italy and Austria and they are associated with endemic nodular goiter (1, 8, 19, 20). The association between AS and nodular goiter, however, is not absolute and up to 50% of thyroid AS may arise in different contexts (3, 12, 14, 21).

In the liver, AS has been observed in subjects exposed to vinyl chloride, arsenic, and thorium dioxide (Thorotrast) (1). The occurrence of AS after radiation therapy is also well documented (22, 23), although mainly for superficial rather than visceral sites (1, 22, 24). It has been hypothesized that this association between radiation therapy and the development of AS can be due to stasis within lymphatic channels due to the development of fibrosis or a radiation-induced sarcoma (25–27). Potential risk factors, apart from long-standing goiter, have been rarely recognized and reported in thyroid AS cases. In 2016, Collini et al. in a series of six cases of thyroid AS from a non-iodine-deficinent area found a male patient with occupational exposure to vinyl chloride and a female patient with a history of radiation therapy for malignant timoma (22). No known risk factor was recognized for the other patients. The patient herein reported had worked for 15 years in an angiographic room as an interventional cardiologist. Although no data are available as to the radiation dose to the thyroid, it is tempting to speculated a link between this professional exposure and the development of AS that should alert for the occurrence of similar cases.

Histologically, the morphology of thyroid AS may range from well-differentiated forms, to poorly differentiated tumors with solid growth of spindle and/or epithelioid cells. The main differential diagnosis is with anaplastic thyroid carcinoma or other high-grade sarcomas. The diagnosis is now made easy by the availability of several antigenic markers; this does not necessarily apply to old literature data.

The patient had a R0 thyroidectomy with no extra-thyroidal invasion or lymphnode disease and, despite angionvasion and an incomplete chemotherapy treatment due to infectious complications, he remains free of disease at 62 months from diagnosis. The reported prognosis of patients with thyroid AS is poor and survival rates are limited to few months after the initial diagnosis (2, 3). However, single cases with longer survival (in one case, up to 82 months) have been reported (22).

Angionvasion has been suggested as a possible risk factor for progression on a limited series of cases and review of the literature (28). In larger series, tumors confined to the thyroid and without distant metastases at diagnosis seem to have a better prognosis (18, 22, 29).

There is no established therapeutic strategy for post-surgical management of thyroid AS. Some authors reported promising results with adjuvant radiotherapy (9, 30–32), although its role still remains unclear. Also the role of chemotherapy remains to be elucidated. Several drugs have been used, such as epirubucine, adriamicine, taxanes, and ifosfamide, either alone or in combination. Chemotherapy has been used either in adjuvant or neo-adjuvant protocols as well as in combination with radiotherapy (18) but the overall outcome is poor. New treatment strategies are under investigation, including drugs targeting the vascular endothelial growth factor (VEGF) and its receptor (VEGFR) pathway (i.e., bevacizumab) as well as tyrosine kinase inhibitors with activity against VEGFR (i.e., sunitinib and pazopanib) (33, 34). Also, inhibition of phosphatidylinositol 3-kinase pathway has been hypothesized to virtually represent a further therapeutic tool, based on the findings of the association between this pathway and AS, although of non-thyroidal origin (35, 36). However, further studies are needed in order to verify and confirm the effects of these novel therapeutic approaches on thyroid AS.

Our patient was treated with epirubicin in combination with ifosfamide. The therapy was discontinued after four cycles of the 6-cycles planned treatment because of severe bone marrow toxicity. Nevertheless, no evidence of disease is still recorded at the follow-up. Notably, Maiorana et al. reported a thyroid AS with 66-month disease-free survival in a patient with no treatments after surgery (11). Undoubtedly, the critical issue in discussing the clinical course is the limited clinical experience available for this tumor and the related difficulty to properly design therapeutic protocols.

No evidence-based explanation can be provided for the favorable clinical course so far observed in our patient. The expansile pattern of growth of the tumor that was limited to the thyroid and lacked distant metastases are pathological variables that suggest a less aggressive behavior (37). Angioinvasion is the norm in vaso-formative tumors and seems of little consequence in this setting. Conversely, it is tempting to speculate that AS arising in different settings than goiter may have a lower biological potential than tumors complicating endemic iodine deficiency which still make most of the current literature on this subject. More attention should be given to this issue in future studies.

ETHICS STATEMENT

The patient gave written informed consent for the publication of this report.

AUTHOR CONTRIBUTIONS

All authors listed have made a substantial, direct and intellectual contribution to the work, and approved it for publication.

REFERENCES

 1. Weiss A, Antonescu CR, Deyrup AT. Angiosarcoma of soft tissue. In: Fletcher Christopher DM, Bridge Julia A, Hogendoorn Pancras CW, Fredrik M, editors. World Health Organization Classification of Tumors. Pathology and Genetics of Tumors of Soft Tissue and Bone. Lyon: IARC Press (2013). p. 156–8.

 2. Eusebi V. Angiosarcoma. In: De Lellis Ronal A, Lloyd Ricardo V, Heitz Philipp U, Charis E, editors. World Health Organization Classification of Tumors. Pathology and Genetics of Tumors of Endocrine Organs. Lyon: IARC Press (2004). p. 113–4.

 3. Kaur A, Didolkar MS, Thomas A. Angiosarcoma of the thyroid: a case report with review of the literature. Endocr Pathol. (2013) 24:156–61. doi: 10.1007/s12022-013-9253-z

 4. Rosai J, Carcangiu ML, DeLellis RA. Sarcomas. In: Atlas of Tumor Pathology. Tumors of the Thyroid Gland, 3rd series. Washington, DC: Armed Forces Institute of Pathology (1992).

 5. Papotti M, Arrondini M, Tavaglione V, Veltri A, Volante M. Diagnostic controversies in vascular proliferations of the thyroid gland. Endocr Pathol. (2008)19:175–83. doi: 10.1007/s12022-008-9039-x

 6. Wiedermann JP, Sadeghi N, Baird-Howell M. Rapidly growing vascular mass within the thyroid. Angiosarcoma. JAMA Otolaryngol Head Neck Surg (2016) 142:397–8. doi: 10.1001/jamaoto.2015.3282

 7. Prather J, Mehrotra S. Thyroid nodule. Primary thyroid angiosarcoma. JAMA Otolaryngol Head Neck Surg. (2014)140:469–70 doi: 10.1001/jamaoto.2014.95

 8. Hedinger C. Geographic pathology of thyroid diseases. Pathol Res Pract. (1981) 171:285–92 doi: 10.1016/S0344-0338(81)80101-X

 9. Ryska A, Ludvikova M, Szepe P, Boor A. Epithelioid haemangiosarcoma of the thyroid gland. Report of six cases from a non-Alpine region. Histopathology (2004) 44:40–6 doi: 10.1111/j.1365-2559.2004.01772.x

 10. Goh SGN, Chuah KL, Goh HKC, Chen YYC. Two cases of epithelioid angiosarcoma involving the thyroid and a brief review of non-Alpine epithelioid angiosarcoma of the thyroid. Arch Pathol Lab Med. (2003) 127:e70–3. doi: 10.1043/0003-9985(2003)127<e70:TCOEAI>2.0.CO;2

 11. Maiorana A, Collina G, Cesinaro AM, Fano RA, Eusebi V. Epithelioid angiosarcoma of the thyroid. Clinicopathologic analysis of seven cases from non-Alpine areas. Virchows Arch. (1996) 429:131–7.

 12. Rotellini M, Vezzosi V, Bianchi S. Epithelioid angiosarcoma of the thyroid: report of a case from an italian non-alpine area and review of the literature. Endocr Pathol. (2015) 26:152–6. doi: 10.1007/s12022-015-9372-9

 13. Del Rio P, Cataldo S, Sommaruga L, Corcione L, Guazzi A, Sianesi M. A rare case of thyroid haemangiosarcoma. Chir Ital. (2007) 59:747–9.

 14. Bayir Ö, Yilmazer D, Ersoy R, Akca Y, Saylam G, Han Ü, et al. An extremely rare case of thyroid malignancy from the non-Alpine region. Angiosarcoma. Int J Surg Case Rep. (2016) 19:92–6. doi: 10.1016/j.ijscr.2015.12.028

 15. Innaro N, Succurro E, Tomaino G, Arturi F. Nonalpine thyroid angiosarcoma in a patient with Hashimoto thyroiditis. Case Rep Oncol Med. (2013) 2013:901246. doi: 10.1155/2013/901246

 16. Kefeli M, Mete O. An unusual malignant thyroid nodule: coexistence of epithelioid angiosarcoma and follicular variant papillary thyroid carcinoma. Endocr Pathol. (2014) 25:350–2. doi: 10.1007/s12022-013-9243-1

 17. Ceresini G, Corcione L, Michiara M, Sgargi P, Teresi G, Gilli A, et al. Thyroid cancer incidence by histological type and related variants in a mildly iodine-deficient area of Northern Italy, 1998 to 2009. Cancer (2012) 118:5473–80. doi: 10.1002/cncr.27591

 18. De Felice F, Moscatelli E, Orelli S, Bulzonetti N, Musio D, Tombolini V. Primary thyroid angiosarcoma: A systematic review. Oral Oncology (2018) 82:48–52. doi: 10.1016/j.oraloncology.2018.05.004

 19. Eckert F, Schmid U, Gloor F, Hedinger C. Evidence of vascular differentiation in anaplastic tumours of the thyroid- an immunohistological study. Virchows Archiv. (1986) 410:203–15. doi: 10.1007/BF00710826

 20. Totsch M, Dobler G, Feichtinger H, Sandbichler P, Ladurner D, Schmid KW. Malignant hemangioendothelioma of the thyroid. Its immunohistochemical discrimination from undifferentiated thyroid carcinoma. Am J Surg Pathol. (1990) 14:69–74. doi: 10.1097/00000478-199001000-00007

 21. Gouveia P, Silva C, Magalhães F, Santos C, Guerreiro E, Santos F, et al. Non-Alpine thyroid angiosarcoma. Int J Surg Case Rep. (2013) 4:524–7. doi: 10.1016/j.ijscr.2013.02.005

 22. Collini P, Barisella M, Renne SL, Pizzi N, Mattavelli D, Stacchiotti S, et al. Epithelioid angiosarcoma of the thyroid gland without distant metastases at diagnosis: report of six cases with a long follow-up. Virchows Arch. (2016) 469:223–32. doi: 10.1007/s00428-016-1964-3

 23. Young RJ, Brown NJ, Reed MW, Hughes D, Woll PJ. Angiosarcoma. Lancet Oncol. (2010) 11:983–91. doi: 10.1016/S1470-2045(10)70023-1

 24. Cabibi D, Pipitone G, Porcasi R, Ingrao S, Benza I, Porrello C, et al. Pleural epithelioid angiosarcoma with lymphatic differentiation arisen after radiometabolic therapy for thyroid carcinoma: immunohistochemical findings and review of the literature. Diagn Pathol. (2017) 12:60. doi: 10.1186/s13000-017-0652-1

 25. Davies JD, Rees GJG, Mera SL. Angiosarcoma in irradiated postmastectomy chest wall. Histopathology (1983) 7:947–56. doi: 10.1111/j.1365-2559.1983.tb02309.x

 26. Nanus DM, Kelsen D, Clark DGC. Radiation-induced angiosarcoma. Cancer (1987) 60:777–9. doi: 10.1002/1097-0142(19870815)60:4<777::AID-CNCR2820600412>3.0.CO;2-T

 27. Meis-Kindblom JM1, Kindblom LG. Angiosarcoma of soft tissue: a study of 80 cases. Am J Surg Pathol. (1998) 22:683–97. doi: 10.1097/00000478-199806000-00005

 28. Nechifor-Boilă A, Decaussin-Petrucci M, Varga-Ilyés A, Chinezu L, Caraşca C, Borda A. Angioinvasion as a factor for predicting aggressive outcome in primary thyroid angiosarcoma: three case reports and literature review. Pol J Pathol. (2018) 69:53–61. doi: 10.5114/pjp.2018.75337

 29. Wick MR, Eusebi V, Lamovec J, Ryska A. Angiosarcoma. In: Lloyd RV, Osamura RY, Kloppel G, Rosai J, editors. WHO Classification of Tumors of Endocrine Organs, 4th edn. Lyon: WHO Press (2017). p 129–32.

 30. Couto J, Martins RG, Santos AP, Matos J, Torres I. Invasive thyroid angiosarcoma with a favorable outcome. Int J Endocrinol Metab. (2014) 12:e15806. doi: 10.5812/ijem.15806

 31. Rhomberg W, Boehler F, Eiter H, Fritzsche H, Breitfellner G. Treatment options for malignant hemangioendotheliomas of the thyroid. Int J Radiat Oncol Biol Phys. (2004) 60:401–5. doi: 10.1016/j.ijrobp.2004.03.023

 32. Yoon Moon S, Su Park H, Young Woo J, Kyun Choi J, Oh H, Up Kim K, et al. Primary thyroid angiosarcoma with tracheal invasion. Int Med. (2016) 55:1165–9. doi: 10.2169/internalmedicine.55.5447

 33. Tokuyama W, Mikami T, Masuzawa M, Okayasu I. Autocrine and paracrine roles of VEGF/VEGFR-2 and VEGF-C/VEGFR-3 signaling in angiosarcomas of the scalp and face. Hum Pathol. (2010) 41:407–14. doi: 10.1016/j.humpath.2009.08.021

 34. Park MS, Ravi V, Araujo DM. Inhibiting the VEGF-VEGFR pathway in angiosarcoma, epithelioid hemangioendothelioma, and hemangiopericytoma/solitary fibrous tumor. Curr Opin Oncol. (2010) 22:351–5. doi: 10.1097/CCO.0b013e32833aaad4

 35. Italiano A, Chen CL, Thomas R, Breen M, Bonnet F, Sevenet N, et al. Alterations of the p53 and PIK3CA/AKT/mTOR pathways in angiosarcomas: a pattern distinct from other sarcomas with complex genomics. Cancer (2012) 118:5878–87. doi: 10.1002/cncr.27614

 36. De Felice F, Guerrero Urbano T. New drug development in head and neck squamous cell carcinoma: the PI3-K inhibitors. Oral Oncol. (2017) 67:119–23. doi: 10.1016/j.oraloncology.2017.02.020

 37. Kalitova P, Plzak Kodet, Astl J. Angiosarcoma of the thyroid. Eur Arch Otorhinolaryngol. (2009) 266:903–5. doi: 10.1007/s00405-008-0820-8

Conflict of Interest Statement: The authors declare that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.

Copyright © 2018 Marina, Corcione, Serra, Ferri, Silini and Ceresini. This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY). The use, distribution or reproduction in other forums is permitted, provided the original author(s) and the copyright owner(s) are credited and that the original publication in this journal is cited, in accordance with accepted academic practice. No use, distribution or reproduction is permitted which does not comply with these terms.

OPS/images/cover.jpg
’ frontiers
in Endocrinology

Primary Epithelioid Angiosarcoma of
the Thyroid in a Patient
Occupationally Exposed to
Radiations









OPS/images/crossmark.jpg
©

2

i

|





OPS/images/logo.jpg
’ frontiers
in Endocrinology





OPS/images/fendo-09-00577-g001.gif





