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Abstract
BACKGROUND 
Angiosarcoma (AS) is a rare and highly aggressive soft tissue disease that most 
commonly arises in deep soft tissues. There are only a few reported cases of AS 
involving the ovary and even fewer reports of the underlying molecular abnor-
malities. Here, we briefly review two cases of primary ovarian AS (oAS) with 
specific molecular events and immune checkpoints. The clinical features and 
prognosis of the disease, diagnosis, differential diagnosis, and new treatment 
approaches are discussed based on a literature review.

CASE SUMMARY 
Case 1: A 51-year-old female patient was admitted with right lower limb pain for 
5 mo, and lower abdominal pain with hematuria for 1 mo. Partial removal of 
rectus abdominis muscle and fascia, partial hysterectomy, bilateral salpingo-
oophorectomy, and inguinal and pelvic lymphadenectomy were performed. 
Pathology revealed primary oAS. Fluorescence in situ hybridization revealed c-
MYC gene amplification. MESNA + ADM + IFO + DTIC (MAID) regimen was 
administered, but stable disease was achieved. The patient died 1 mo later. Case 2: 
A 41-year-old female patient presented with fatigue, nausea, decreased appetite, 
and diffuse abdominal pain. On physical examination, the abdomen was 
distended and a complex cystic mass was palpable in the right pelvic cavity. 
Pathology revealed primary oAS. MAID chemotherapy was administered and 
programmed death ligand 1 (PD-L1) staining was performed on the tumor 
samples. The patient benefited from anti-PD-1 immunotherapy and is alive 
without any evidence of disease 27 mo off therapy in follow-up.

CONCLUSION 
Long-term survival benefit for primary oAS can be achieved by alternative thera-
peutic strategies using pathological indicators to inform treatment.
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Core Tip: Angiosarcoma (AS) is a rare and highly aggressive type of soft tissue that most commonly arises in deep soft 
tissues. Alternative therapeutic strategies such as targeted therapies and anti-programmed cell death 1/programmed cell death 
ligand 1 therapy may be promising for primary ovarian AS.
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INTRODUCTION
Angiosarcoma (AS) is a rare and highly aggressive soft tissue disease that most commonly arises in deep soft tissues[1], 
with only 1% of cases occurring in the ovarian system[2]. AS is generally associated with exposure to chemical 
substances, radiation, chronic lymphedema, and trauma.

Primary ovarian AS (oAS) is a highly aggressive neoplasm with rapid disease progression and poor prognosis[3]. 
Adjacent structures, including the small intestine, cecum, and uterus, are frequently involved. Metastases include those in 
the lungs, liver, lymph nodes, adrenal glands, bones, and brain[4]. Consequently, a better understanding of the oAS 
characteristics is urgently required.

Here, we present two cases of primary AS of the ovary: One with amplification of the c-MYC locus 8q21.24 and the 
other with positive programmed cell death protein 1 (PD-1, 22C3) immunohistochemical analysis. The clinical features, 
diagnosis, differential diagnosis, new treatment approaches, and prognosis of the disease are discussed based on a 
literature review.

CASE PRESENTATION
Chief complaints
Case 1: A 51-year-old female patient was admitted to our hospital on February 25, 2020, because of aggravated abdominal 
pain.

Case 2: A 41-year-old female patient presented with fatigue, nausea, decreased appetite, and diffuse abdominal pain.

History of present illness
Case 1: The patient had right lower limb pain for five months and lower abdominal pain with hematuria for one month.

Case 2: Since June 2018, the patient experienced intermittent lower abdominal distension and low back pain.

History of past illness
Cases 1 and 2: The patients had no history of illness. They had no medical or radiation history.

Personal and family history
Cases 1 and 2: The patient denied a family history of malignant tumors.

Physical examination
Case 1: Gynecological examination revealed an enlarged uterus and a hard, palpable mass in the right adnexal area.

Case 2: The abdomen was distended, and a complex cystic mass (major diameter: 10 cm) was palpable in the right pelvic 
cavity with poor mobility.

Laboratory examinations
Cases 1 and 2: Only serum carbohydrate antigen 125 (CA-125) tumor marker was elevated, 71.5 kU/L and 119.3 kU/L, 
respectively. Other markers were normal.

Imaging examinations
Case 1: A subsequent computed tomography scan of the abdomen and pelvis revealed a large solid mass (12.8 cm × 11.6 
cm × 7.8 cm) in the right adnexal region, which invaded the right lower segment of the ureter, leading to obstruction and 
dilatation of the middle and upper segments of the ureter, and invaded the adjacent small intestine and cecum 
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(Figure 1A).

Case 2: Magnetic resonance imaging documented a solid mass 10.3 cm × 9.2 cm in dimensions, uniform density, irregular 
margin, and unclear boundary in the right adnexal area. Malignant ovarian tumors were also considered. (Figure 2A).

Further diagnostic work-up
The postoperative pathological findings of the present two cases were as follows.

Case 1: On gross examination, the left ovary appeared unremarkable, and the right ovary was greatly enlarged and 
nodular, with cystic and solid, red-white cut surfaces. The small intestinal segment was densely adhered to the left 
colonic segment, with an intervening serosal mass. Multiple serosal deposits and lymph nodes were also isolated 
(Figure 1B). Upon microscopic examination, the tumor cells showed spindle-shaped, intercellular, slit-like structures, and 
neoplastic proliferation of atypical cells with enlarged pleomorphic nuclei and prominent nucleoli. Mitotic activity was 
high (12/10 high power fields). Extensive hemorrhage and necrosis were observed. The tumor cells showed positive 
immunohistochemical staining for caldesmon, CD31, and CD34. Approximately 50% of the cases were positive for cell 
proliferation-associated nuclear antigen (Ki-67) protein and negative for cytokeratin (CK), epithelial membrane antigen 
(EMA), CK5/6, desmin, CD10, p16, estrogen receptor alpha (ER), progesterone receptor (PR), programmed death ligand 1 
(PD-L1), and placental prolactin protein. Due to the poor differentiation of the tumor cells and a Ki-67 high index, 
fluorescence in situ hybridization was performed, and c-MYC amplification was detected (Figures 3A-C).

Case 2: On gross examination, the right ovary was markedly swollen and completely displaced by a solid mass. The cut 
surface was red and the spongy areas occupied a substantial portion (Figure 2B). Microscopically, the tumor cells were 
composed of nail-like endothelial cells and a small number of scattered large cells arranged in a solid, fascicular, and 
tubular staggered arrangement. Vascular lacunae were formed in the area with an obvious lumen. Immunohisto-
chemistry performed on a representative section showed strong and diffuse expression of vimentin, CD31, CD34, FLi-1, 
as well as a Ki-67 proliferative index that was focally increased up to 20%, while immunoreactions for calretinin, Pan 
cytokeratin monoclonal antibody, steroidogenic factor-1, EMA, PAX-8, WT-1, a-inhibin, ER, PR were all negative (Figures 
4A-C).

FINAL DIAGNOSIS
Case 1 and 2: The final pathology returned as primary oAS.

TREATMENT
Surgical procedure
Case 1: Given the clinical presentation and significantly elevated serum CA-125 levels, an ovarian malignant tumor was 
suspected before surgery. The right ureter was wrapped by another mass measuring approximately 6 cm × 4 cm, and 
removal of the mass together with the involved ureter might cause a ureteral defect. Partial removal of the rectus 
abdominis muscle and fascia, partial hysterectomy, bilateral salpingo-oophorectomy, and inguinal and pelvic 
lymphadenectomy were performed first. The patient was administered neoadjuvant chemotherapy with six cycles of 
MESNA + ADM + IFO + DTIC (MAID) chemotherapy (means 1500 mg/m2 on days 1-4, doxorubicin 20 mg/m2 on days 1-
3, ifosfamide 2500 mg/m2 on days 1-3, and dacarbazine 300 mg/m2 on days 1-3). Responses were evaluated after two 
cycles of MAID; however, stable disease was achieved. The oncology department was consulted, and upon discussion of 
risks and benefits, the patient decided to participate in a clinical trial to take apatinib 500 mg orally once daily; however, 
she developed severe dermatitis and pleural effusion after undergoing a series of treatments. The dose was then halted. 
Her condition worsened clinically because of accumulation of ascitic fluid and shortness of breath. Palliative 
chemotherapy was administered as the disease was in its terminal stage.

Case 2: The patient underwent hysterectomy and bilateral salpingo-oophorectomy. Postoperatively, the patient received 
six cycles of MAID chemotherapy (mesna, adriamycin/doxorubicin, ifosfamide, and dacarbazine). Three months later, 
she experienced tumor recurrence with pelvic seeding; hence, she received a series of adjuvant chemotherapies again. In 
addition, PD-L1 (PD-L1 22C3 pharmDx antibody, Dako, Inc.) was performed on the tumor samples, which indicated PD-
L1 focally up to 90% (Figure 2). As PD-1 checkpoint inhibition has seldom been investigated in AS, the oncology 
department was consulted upon discussion of treatment strategies for risks and benefits. The patient was treated with 
anti-PD-1 immunotherapy (nivolumab).

OUTCOME AND FOLLOW-UP
Case 1: The death of the patient disease occurred 1 mo after treatment.
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Figure 1 Computed tomography findings and macroscopic observation for case 1. A: Computed tomography scan revealed a large solid mass in the 
right adnexal region, with a size of 12.8 cm × 11.6 cm × 7.8 cm (yellow arrow) leading to obstruction and dilatation of the middle and upper segment of the ureter, and 
invading the adjacent area; B: Right ovary was greatly enlarged and nodular with cystic and solid, reddish-white cut surface ureter (red arrow), and invaded the right 
lower segment of the ureter (yellow arrow).

Figure 2 Magnetic resonance imaging findings and macroscopic observation for case 2. A: Magnetic resonance imaging documented a solid mass 
10.3 cm × 9.2 cm in dimensions, uniform density, regular margin, and unclear boundary in the right adnexal area ureter; B: The right ovary was markedly swollen, and 
it was totally displaced by a solid mass. The cut surface was red; spongy areas occupied a substantial portion.

Case 2: The patient has survived without evidence of disease for 27 mo off therapy.

DISCUSSION
Primary oAS is very rare, with an incidence of one in one million malignant ovarian tumors. The clinical manifestations of 
primary oAS lack specificity, most of which are abdominal pain and masses, and some of which are long-term 
unexplained gastrointestinal or urinary symptoms. Among the tumor markers, serum CA-125 level is increased (49.2-
189.1 kU/L), while the serum CA-199, α-fetoprotein, and carcinoembryonic antigen levels are mostly normal[5].

The differential diagnosis of oAS mainly focuses on pathological diagnosis. Primary oAS has complex and diverse 
histomorphology, consisting of endothelial cells with varying degrees of atypia. When well-differentiated, they form 
lumps, and when poorly-differentiated, only single-cell lacunae can be observed. The diagnosis of primary oAS should be 
combined with the results of routine pathological examinations and immunohistochemistry panels, especially positive 
endothelial cell markers (mainly CD31, CD34, FV, and vimentin)[6]. Therefore, oAS may present a challenge for intraop-
erative frozen section diagnosis of an ovarian mass[7].

Primary oAS should be differentiated from benign vascular hyperplasia, ovarian hemangiomas, juvenile hemangioen-
dotheliomas, and other benign lesions. Immunohistochemical detection of vascular endothelial cell markers in these 
lesions was positive; however, the tumor cells lacked atypia. Primary oAS should be differentiated from malignant 
melanoma, leiomyosarcoma, and other malignant tumors. Malignant melanoma is positive for the S100 protein, anti-
melanoma-specific antibody, and melanoma differentiation antigen. Leiomyosarcoma is positive for myogenic markers, 
such as desmin, smooth muscle actin, and caldesmon[8]. Tumor size at the time of diagnosis and the presence or absence 
of metastases are the most important prognostic factors for primary oAS. The prognosis of tumors < 5 cm in diameter is 
significantly better than that of tumors > 5 cm[9].
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Figure 3 Pathological findings of case 1. A: Tumor cells showed spindle-shaped, intercellular slit-like structures, neoplastic proliferation of atypical cells, with 
enlarged pleomorphic nuclei and prominent nucleoli (hematoxylin and eosin, × 4); B: Expression of cell Ki-67 protein was positive in 30% (× 10); C: Fluorescence in 
situ hybridization detected c-MYC amplification.

Figure 4 Pathological findings of case 2. A: Tumor cells showed positive immunohistochemical reaction for CD31 (× 10); B: Residual leucosome ovarian 
tissue can be seen around the tumor tissue (hematoxylin and eosin, × 10); C: Immunohistochemical staining showed tumor cells strongly expressed programmed 
death ligand 1 (average with 50%, hotpot with 99%) (× 10).

Presently, treatment strategies vary, but none have produced substantial long-term success[10]. The commonly used 
chemotherapy regimens for primary oAS include MAID[11], ifosfamide + doxorubicin, and gemcitabine + cisplatin[12]. 
Primary oAS with c-MYC amplification or high PD-L1 expression is rare. Understanding the progress in molecular 
pathological research on AS and searching for possible effective targets for targeted therapy is the hope of prolonging the 
survival of patients[13-17].

In many cases, c-MYC amplification is associated with prognosis by mediating acquired resistance to anticancer 
therapies. Although c-MYC has been extensively investigated as a therapeutic target for various cancers, including 
radiation-induced and secondary AS[18], there are few studies have examined the clinical significance of c-MYC gene 
amplification in primary oAS[19].

The treatment of AS with c-MYC gene amplification has been discussed in a few case reports[20-22]. In a previous 
study, patients with radiation-induced abdominal AS exhibited a dramatic response to apatinib[23]. Due to the rarity of 
incidents and lack of clinical treatment experience, we referred to suggestions for experimental drug use, but our patient 
showed apatinib resistance and little effect was achieved. It remains unclear whether apatinib resistance is related to 
radiation-induced genesis, location of the primary tumor, or potential molecular factors. Further clinical studies are 
warranted to corroborate these findings, and treatment with c-MYC inhibitors may be suggested as an alternative thera-
peutic strategy for this subset of patients.

Recently, several monoclonal antibodies targeting PD-1 or its ligand PD-L1 have been associated with favorable 
outcomes in some solid tumors in large clinical trials[24-26]. A strong predictive association has been validated between 
PD-L1 expression and clinical outcomes for PD-1/PD-L1 inhibitors, and PD-1 and PD-L1 were evaluated in certain tumor 
specimens using specialized immunohistochemical techniques to determine PD-L1 immunoreactivity in tumor cells[27]. 
PD-1 checkpoint inhibition has seldom been investigated in AS and may have therapeutic utility[28,29]. In our second 
case, because of metastasis and it was unclear what additional treatment was performed at that time, patients’ tumors 
were evaluated for PD-L1 expression with PD-L1 22C3 pharmDx antibody (Dako, Inc.) and showed strong PD-L1 
expression (average of 50%, hotpot with 99%). The patient benefited from anti-PD1/PD-L1 therapy treated with 
nivolumab. Although it is not possible to draw conclusions about the prognosis or potential therapies in this case, an 
evaluation of the effectiveness of immune checkpoint inhibitors for oAS is awaited[30].
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CONCLUSION
Primary oAS is very rare; surgical resection combined with postoperative adjuvant chemotherapy is the first-line 
treatment but has not shown long-term survival benefits. The diagnosis of this disease depends on the pathological 
diagnosis, and the detection of certain pathological indicators also provides more evidence for clinical treatment. 
Alternative therapeutic strategies, such as targeted therapies and anti-PD1/PD-L1 therapy treatment be promising for 
primary oAS.
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