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Abstract

Primary angiosarcoma of the thyroid gland is a rare histological subtype of
thyroid malignancy. This tumor is destructive and locally aggressive with a
high risk of recurrence. Metastatic disease is associated with a poor prognosis.
To our knowledge, this case is the 8th reported and officially documented in
Turkey. A 66-year-old female patient with a 30-year history of thyroid goiter
presented at the clinic with swelling in the throat and shortness of breath for
two months. Neck ultrasonography revealed a hypoechoic nodular lesion
measuring 8 x 6 cm with macro- and microcalcifications, which occupied the
right lobe. Macroscopic examination revealed a nodular lesion measuring 9 x
9 x 7 cm in the right thyroid lobe with a smooth outer surface and a hard
consistency. Gray-purple nodules with significant hemorrhagic and necrotic
areas, some of which exhibited calcification, were observed in the sections of
this nodule. On histopathological examination, the neoplastic cells had
slightly hyperchromatic, atypical, and equally sized nuclei. The atypical
neoplastic cells also had partial trabecular structures and vascular spaces.
Atrophy was observed in the surrounding thyroid tissue. During the immu-
nohistochemical staining examination, CD31 was strongly positive in tumor
cells while CD34, calcitonin, and thyroglobulin were negative in these cells.
Thyroglobulin was positive in the atrophic thyroid tissue. Metastases of angi-
osarcoma were detected in cervical lymph nodes at all dissected levels. The
significance of presenting this case lies in its ability to raise awareness among
pathologists and clinicians who are knowledgeable about a rare thyroid tu-
mor. This will aid early diagnosis and prompt treatment, increasing the
chances of accurate diagnosis and ultimately improving survival outcomes.
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1. Introduction

Thyroid angiosarcoma is endemic in the European Alpine regions. It has the
highest incidence, accounting for around 16% of thyroid cancer cases in the re-
gion. However, it is less prevalent in other parts of the world [1].

The tumor can grow to significant dimensions and frequently exhibits exten-
sive areas of necrosis and hemorrhage. It is often misidentified as anaplastic
thyroid carcinoma. The clinical characteristics closely mimic those of anaplastic
cancer [2]. This tumor exhibits a destructive and locally aggressive nature with a
high likelihood of recurrence. Endothelial cells typically form the lining of freely
moving channels in histology [3]. The tumor usually contains epithelioid endo-
thelial cells with large, vesicular nuclei and prominent basophilic nucleoli [4].

Oftentimes, the growth pattern is invasive. Tumor cells express vascular
markers (factor VIII, CD34, and CD31), which may lead to the spread of the
tumor to nearby tissue [5]. There are often times early tumor metastases to local
lymph nodes and the lungs [6]. In advanced stages, metastatic spread to the bone
marrow or other organs may occur [6]. Metastatic disease is associated with a.
worse prognosis. The post-diagnosis and post-surgical treatment survival time is
typically only a few months [5] [7]. Despite the prevalence of epithelial malig-
nancies and thyroid disorders, primary thyroid sarcomas are uncommon [3].

In this report, we present the case of a 66-year-old female patient who pre-
sented with a neck mass resulting from an uncommon malignancy. An informed
consent form was obtained from the patient regarding the pre-surgical proce-
dures and the use of disease-related information without disclosing personal de-

tails.

2. Case Presentation

The 66-year-old female patient who had a 30-year history of thyroid goiter pre-
sented with persistent shortness of breath for two months and a progressively
enlarging goiter. The patient was examined in the general surgery clinic. A hard,
regular, nodular mass measuring approximately 9 cm was discovered during a
physical examination of the right thyroid lobe. A systemic examination revealed
enlarged lymph nodes and left vocal cord paralysis. The left lobe of the thyroid
measured 2.5 x 20 x 18 mm with irregular borders and micro-macrocalcification.
A hypoechoic nodular region measuring 8 x 6 cm with micro-macrocalcifications
was seen in the right lobe.

The results of the thyroid function tests are as follows: Free thyroxine (fT4) =
1.27 ng/mL, free triiodothyronine (fT3) = 1.61 pg/mL, and TSH = 0.442
ulU/mL. The C-reactive protein (CRP) levels were abnormally high at 117 mg/L.
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The white blood cell (WBC) count increased to 16,000 mcL. The abdominal and
thorax CT scans revealed the presence of several metastases in the lungs, as well
as in the mediastinal, supraclavicular, cervical, and hilar lymph nodes. It was ul-
timately agreed that the patient would require a total thyroidectomy and 2-3-4
level lymph node dissection a consensus was reached by the general surgery, ear,
nose and throat and oncology council. The patient’s postoperative condition was

regular, but she died of disease progression 6 months later.

Histopathology

The dimensions of the right and left lobes were approximately 5 x 3.5 x 1.2 cm,
and encased on three sides during the macroscopic inspection (Figure 1). The
right thyroid lobe was sent in the same container as a 9 x 9 X 7 cm nodular for-
mation which had a regular surface and was hard in consistency. The sections of
this nodule revealed gray-purple nodules with areas of calcification, hemorrhage,
and necrosis in some areas. Sections of the surrounding thyroid tissue were seen.
The sections of the lymph node neck dissection specimen were necrotic and
hemorrhagic. The samples were fixed in 10% neutral formalin and then embed-
ded in paraffin.

The majority of the samples collected from the mass had necrotic areas that
were visible under a microscope. Figure 2 shows a very small portion that con-
tained a vital fragment of atrophic and malignant thyroid tissue (Figure 2). The
nuclei of neoplastic cells were somewhat hyperchromatic, abnormal, and homo-
geneous in size. Partial trabecular structure and vascular spaces were present in
atypical neoplastic cells (Figure 3). The thyroid tissue around the affected area
showed signs of atrophy and adenomatous hyperplasia. The tumor cells that
were subjected to immunohistochemical and histological labeling had a strong
positive response to CD31 (diluted 1:100, Thermo Scientific, Fremont, CA). In
contrast, the tumor cells lacked CD34 (diluted 1:400, Thermo Scientific, Fre-
mont, CA), calcitonin (diluted 1:100, Thermo Scientific, Fremont, CA), and
thyroglobulin (diluted 1:100, Thermo Scientific, Fremont, CA). Thyroglobulin

was found to be present in atrophic thyroid tissues (Figure 4).

Figure 1. A 9 cm lesion in the right thyroid lobe with hemorrhagic cross-sections and a
smooth exterior.
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Figure 2. Around the tumor, a small portion of atrophic thyroid tissue is selected (H&E
x100).

Figure 3. Neoplastic cells have relatively hyperchromatic, aberrant, and uniformly sized
nuclei. Atypical neoplastic cells have partial trabecular structure and vascular spaces
(H&E x200).

Figure 4. The atrophic thyroid tissues were discovered to contain thyroglobulin (IHK
thyroglobulin x100).
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3. Discussion

Sarcomas are less common than the highly prevalent thyroid epithelial tumors.
Primary angiosarcoma of the thyroid gland is a rare histological type of thyroid
malignancy that is more prevalent in the Alps and less prevalent in other regions
[1]. Although previously considered to be an angiomatoid subtype of anaplastic
carcinoma, it has now been recognized as a separate category of soft tissue tu-
mors in the 2013 WHO classification system [1]. Diagnosing the histology of
this tumor is often challenging. It can be mistaken for anaplastic tumors and
other primary thyroid sarcomas. Due to its high recurrence rate, localized ag-
gression, and destructive behavior, curing it is a significant challenge. [5] [7].

Extracapsular spread and metastases serve as strong indicator of poor progno-
sis. In this case, metastases to the lymph nodes and lungs were observed [6]. In
elderly patients who have multiple metastases, it is important to evaluate the
possibility of sarcoma. By the year 2020, the British literature had documented
only 59 histologically verified cases of primary angiosarcoma of the thyroid
gland, making it a relatively rare type of cancer. To our knowledge, this is the
eighth occurrence in Turkey to be reported [6] [8]-[13]. The age range is be-
coming more common as people become older [4] [14] [15].

Females have a higher likelihood of experiencing the disease compared to
males [4] [14] [15]; thus, the patient’s age aligns with the research findings. Also,
the tumor did not show any clinical signs. However, dyspnea, discomfort, and
difficulties swallowing may occur depending on the extent of invasion. On in-
spection, the patient’s vocal cords were paralyzed. Based on the invasion status,
the literature has reported several symptoms including dyspnea, hoarseness, and
dysphagia [14] [16]. Additionally, there may be an unanticipated increase in the
size of the mass, and discomfort caused by bleeding into the tumor.

Hormone levels might fluctuate and the CRP height might take the semblance
of the sediment height [6]. Our patient exhibited elevated levels of CRP and
WBC, which are commonly associated with tumors, but there was no concurrent
evidence of infection. There is a clear correlation between goiter and iodine defi-
ciency [15]. Adenomatous thyroid is typically present in the tumor background
[16].

The patient was prescribed proposal and had been monitored for a goiter for
30 years. A peripheral blood sample was taken for biochemical analysis, and the
thyroid hormone levels were found to be normal. The tumor measured 9 cm in
size on both ultrasound and macroscopic measurements. The literature reported
tumor diameters ranging from 3.5 cm to 12 cm [4].

Histological appearance may exhibit the presence of cords, necrosis, anaplas-
tic hyperchromatic cells, and rarely many erythrocytes [4].

A macroscopic inspection of the section surface may reveal areas that are solid
and interspersed with cysts. These solid sections often undergo necrosis and
hemorrhage.

Microscopically, thyroid angiosarcomas resemble soft tissue angiosarcomas.
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Due to necrosis, severe inflammation, hemorrhage, and fibrosis, tumor cells are
typically seen exclusively around the lesion’s perimeter [15]. Both macroscopy
and microscopy revealed significant regions of necrosis in our patient. The tu-
mor remained viable at the small locations close to the periphery. These factors
make cytological sampling using fine-needle aspiration biopsy more likely to be
inadequate [8]. Thyroid tissue can be restored, nevertheless, by performing thy-
roidectomy and conducting thorough sampling [17]. The thyroid tissue in the
area had undergone changes. There may be the presence of primary thyroid ep-
ithelial tumors or adenomatoid hyperplasia. A case of papillary thyroid cancer
with head and neck angiosarcoma is described in the literature [18].

Vascular markers are used to distinguish it from other sarcomas and anaplas-
tic thyroid cancer. TTF-1 and Thyroglobulin can also be used to identify sur-
rounding thyroid or determine epithelial origin, whereas CD31, CD34, ERG, and
factor VIII are more typically used as vascular markers [16]. The diagnosis of
thyroid angiosarcoma is confirmed by the negative results of thyroglobulin,
TTF1, and human cytokeratin [16]. The most precise and sensitive marker for
the endothelium is CD31 [4] [14] [15] [19].

In our scenario, CD34 was negative and CD31 was positive [15]. Upon first
diagnosis in the literature, it is common to observe invasion and metastasis in a
significant number of cases [4] [14] [15]. Metastasis foci were present in the
lymph nodes and lungs of our patient. Both macroscopic and microscopic ex-
aminations revealed an invasion into the adjacent soft tissue [4]. We found evi-
dence of angioinvasion in our case studies in the literature have found that cases
with angioinvasion were reported to have a poorer prognosis, and extrathyroidal
invasion and metastasis were discovered to be poor prognostic indicators in a
larger case series [15] [16]. Primary thyroid angiosarcoma is uncommon, hence
there is no conventional therapy for it. One of the alternatives is radical surgery,
and another is postoperative radiation [15].

Total thyroidectomy and neck dissection are the most often employed treat-
ment modalities [14]. Invasion into the surrounding tissues might make the
procedure more challenging and complicated. Vascular endothelial growth fac-
tor receptor (VEGFR) treatments are used, however further research is needed
to determine their efficacy [14]. Total thyroidectomy and neck dissection are
universally recognized as the most accepted types of treatment [14]. Invasion
into the surrounding tissues might make the procedure more challenging and
complicated. Anaplastic thyroid tumors are morphologically similar to primary
thyroid angiosarcoma. A more frequent kind of anaplastic carcinoma exhibits
distinct prognostic factors and requires a different treatment approach. In both
types of cancer, TTF1 and thyroglobulin may be negative. We successfully ex-
cluded the presence of anaplastic cancer throughout the diagnostic process by

utilizing the assistance of CD31 positive markers and morphological analysis [2].

4. Conclusion

It is of utmost importance to inform doctors and pathologists about rare thyroid
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cancers. Although most thyroid cancers are primarily of epithelial origin, pri-

mary thyroid angiosarcoma is a rare occurrence. Pathological diagnosis can be

made using histomorphological changes and immunohistochemistry staining.

Increasing awareness of this issue among pathologists and clinicians is crucial

for early diagnosis and accurate treatment, hence improving the likelihood of

correct diagnosis and improving survival.
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