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Background

Breast angiosarcoma is a rare malignant tumor, accounting for approximately 0.04% of all breast malignancies. Angiosarcoma of the breast with hypofibrinogenemia is even rarer and has not been described in man. Breast angiosarcoma is associated with high metastatic potential and poor prognosis, and there is no specific manifestation in imaging. At present, surgery is considered to be the only effective treatment. There is no unified standard for postoperative adjuvant radiotherapy and chemotherapy.



Case Presentation

A 30-year-old female patient underwent left breast mass resection under local anesthesia on May 22, 2014. Postoperative pathology showed a vasogenic tumor. On November 10, 2017, she visited us again due to left breast swelling and pain during lactation, and underwent breast mass puncture. She was diagnosed with breast hematoma and fibrinogen reduction. On November 14, 2017, mastectomy was performed under tracheal intubation and general anesthesia, and the fibrinogen gradually returned to normal after surgery. Pathological examination showed a hemangiosarcoma with hematoma formation in the left breast. According to the pathological findings and after comprehensive evaluation, the patient underwent modified radical mastectomy for left breast cancer and right axillary sentinel lymph node biopsy on December 5, 2017. The patient died on January 28, 2018 due to rupture and hemorrhage of liver cancer and hemorrhagic shock.



Conclusion

Breast angiosarcoma with hypofibrinogenemia is a rare and highly aggressive malignancy. Clinicians should be familiar with its clinicopathological features and diagnostic criteria. Multidisciplinary approach is recommended to benefit the patients.
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Introduction

Breast angiosarcoma is a rare malignant breast tumor that originates in perilobular or lobular capillary endothelium, accounting for approximately 0.04% of all breast malignancies (1). Angiosarcoma of the breast with hypofibrinogenemia is even more infrequent. Hypofibrinogenemia is defined as plasma fibrinogen concentration < 2 g/L. There are many causes of the disease, and the present case may have been caused by acute bleeding or related to the individual’s physical condition.

We retrospectively reviewed the medical records of one case of breast angiosarcoma with hypofibrinogenemia admitted to Weifang People’s Hospital, together with a review of the literature, to analyze the diagnosis and treatment of breast angiosarcoma, to improve awareness of breast angiosarcoma and its secondary diseases, and thus reduce misdiagnosis or mistreatment.



History

A 30-year-old female patient was admitted to the Breast Surgery Department of Weifang People’s Hospital on May 21, 2014 because of a left breast mass for > 1 year. On clinical examination, there was a palpable mass about the size of a peanut, with slight tenderness and no local skin redness and swelling. Color Doppler ultrasonography showed that the lower inner quadrant had a low echo of 1.2 cm × 0.7cm in the left breast, with unclear boundary and tendency to hyperplasia. After comprehensive consideration, left breast mass resection was performed under local anesthesia on May 22, 2014. Postoperative pathology showed: vasogenic tumor; In view of the special location of the tumor, angiosarcoma was not excluded (Figures 1A, B). Immunohistochemistry showed: vimentin (+), CD31 (+), CD34 (+) and Ki67 (10%) (Figures 1C, D). We recommended close follow-up.




Figure 1 | Pathological findings of vascular neoplasms of the breast (hematoxylin and eosin, 100×). (A) Tumor cells infiltrating breast tissue and invading lobule tissue; (B) Tumor cells invading adipose tissue. Immunohistochemical image of vascular neoplasms of the breast (SP 100×); (C) positive immunohistochemical staining for CD34; (D): positive immunohistochemical staining of Ki-67.



The patient was reviewed regularly and no obvious abnormality was found. On October 25, 2017, she went to a local hospital for breast mass puncture due to swelling and pain in the left breast. After surgery, there was bluish discoloration of the skin of the breast, accompanied with obvious swelling and pain, suggesting the possibility of bleeding after puncture. Investigation showed low platelet count, abnormal coagulation, and significantly reduced fibrinogen; chest computed tomography (CT) indicated increased density of the left breast (Figure 2), and the patient was discharged in a stable clinical condition. On November 9, 2017, she was further treated for breast hematoma. plasma fibrinogen 0.60 g/L, platelet count 79 × 109/L, hemoglobin 83 g/L. On clinical examination, the left breast was obviously swollen and lifted up, and its diameter was about 20 cm. Below the nipple, there was an ulcer with a diameter of about 3 cm, bleeding on the surface. The skin around the ulcer was cyanotic. Under the epidermis, there was obvious vasodilation and pain. Multiple infusions of fibrinogen were given to correct hypofibrinogenemia, but the left breast hematoma continued to enlarge and the pain was excruciating; hence, the patient was prepared for surgery. On November 14, 2017, excision of Lesion of breast was performed under tracheal intubation and general anesthesia. Postoperative recovery was smooth, platelet count and fibrinogen gradually returned to normal (Figure 3). Pathological examination showed hemangiosarcoma with hematoma formation in the left breast, involving nerves and epidermis; (Figures 4A, B). Immunohistochemistry showed: vimentin (+), CD31 (+), CD34 (+), epithelial membrane antigen (EMA) (−), cytokeratin (−), S-100 (−), desmin (−), and Ki-67 index (20%) (Figures 4C, D). Postoperative magnetic resonance imaging (MR) plain breast scan + dynamic enhancement showed two patchy short T1 and long T2 signals. The tumor showed progressive enhancement, with likely recurrence of malignant tumor, and multiple enlarged lymph nodes in the right axilla (Figure 5). Positron emission tomography–CT showed hypermetabolic nodules in the upper inner left breast and multiple hypermetabolic, slightly enlarged lymph nodes in the bilateral axillae. The patient underwent modified radical mastectomy for left breast cancer (resection of part of the pectoralis major) and axillary sentinel lymph node biopsy under tracheal intubation and general anesthesia on December 5, 2017. Postoperative pathological findings were: (left) consistent with angiosarcoma. There was no tumor metastasis in lymph nodes.




Figure 2 | Chest computed tomography scan revealed a large soft tissue mass in the left breast with uniform density.






Figure 3 | Fibrinogen was significantly reduced before surgery. On November 14, 2017, the hematoma was removed and hemostasis was performed, and the fibrinogen gradually returned to normal after surgery (normal value of fibrinogen: 2–4 g/L).






Figure 4 | Pathological findings of vascular neoplasms of the breast. (A) Formation of irregular and anastomosed vascular lumen lined with endothelial cells, large and hyperchromatic nuclei, and red blood cells in the lumen (HE, 200×); (B) Abnormal endothelial cells, which are round, ovoid, and spindle shaped. Nucleopathological mitosis was seen (HE, 400×). Immunohistochemical image of vascular neoplasms of the breast (SP, 100×); (C) Positive immunohistochemical staining for CD34; (D) Positive immunohistochemical staining of Ki-67. HE: Hematoxylin and eosin.






Figure 5 | Contrast-enhanced magnetic resonance imaging of a patient with angiosarcoma of the left breast. (A) Progressive enhancement of the tumor on continuous dynamic enhancement scans; (B) Enhanced scan curve shows inflow type.



The patient was admitted to the Department of Oncology of Weifang People’s Hospital for further diagnosis and treatment on January 4, 2018. Cervical chest and abdominal CT plain scan + enhancement showed a hypodense lesion in the left thyroid lobe. The left mammary gland postoperatively showed multiple nodules and ground glass shadows in both lungs; inflammatory changes were considered, and metastasis was not excluded. Low-density lesions in the left lobe of the liver (Figure 6) and soft tissue occupation in the bilateral adnexa were considered as metastases. The patient was treated with chemotherapy. Coagulation and fibrinogen were measured after discharge, and the results were normal. The patient died on January 28, 2018 due to rupture and hemorrhage of liver cancer and hemorrhagic shock.




Figure 6 | Cervical chest and abdominal computed tomography scan + enhancement show uneven enhancement of soft tissue mass in left lobe of liver. (A) Portal vein stage; (B) Delay stage.



The timeline of relevant diagnoses and treatments is showcased in Figure 7.




Figure 7 | Timeline.





Discussion

Breast angiosarcoma is divided into primary breast angiosarcoma (PBA) and secondary breast angiosarcoma (SBA). PBA is a rare and highly invasive tumor. It usually occurs in women aged 30–50 years. There is no history of cancer or identifiable risk factors (2). In contrast, SBA often occurs in older women (median age 67–71 years), and is usually associated with previous radiotherapy (3). Although the causal relationship between radiation exposure and SBA has not been determined, the use of breast-conserving therapy has increased, along with reports of angiosarcoma induced by radiotherapy (4). SBA is also considered to be associated with chronic lymphedema after breast cancer radical surgery (also known as Stewart–Treves syndrome) (5). The present case was PBA with low fibrinogen. The condition is complex and the progression is rapid.


Hypofibrinoemia

Fibrinogen is a precursor of fibrin and one of the main substrates involved in the process of coagulation and hemostasis. The average concentration of fibrinogen in healthy people is 2–4/L (6), and if it is lower than 2 g/L, it is hypofibrinemia. It has been reported that fibrinogen plays a role in the growth and distant invasion and metastasis of malignant tumor, but the role of fibrinogen in hemangiosarcoma has not been clearly pointed out. Patients with malignant tumors often have a hypercoagulable state of the blood, and fibrinogen is significantly elevated (7). However, in this case, fibrinogen decreased, which was considered by the author to be secondary hypofibrinogen, because fibrinogen was still low after repeated supplementation before surgery, while fibrinogen returned to normal after the removal of bleeding factors. The main causes of fibrinogen reduction are decreased liver synthesis, drug induced, primary fibrinolytic hyperactivity, secondary fibrinolytic hyperactivity, bleeding and so on. Patients with angiosarcoma have a higher incidence of bleeding than patients with other malignant tumors due to incomplete lumen and lack of platelets (8). In addition, bleeding caused by breast tumor puncture further induces low fibrinogen. It has been reported that large tumors can cause thrombocytopenia and bleeding, namely Kasabach–Merritt syndrome (9). In the present case, it is believed that excess bleeding caused the body to consume a large amount of fibrinogen, coagulation factors and platelets, resulting in a significant reduction of fibrinogen. The patient’s fibrinogen decreased significantly before surgery. The hematoma was removed and hemostasis was performed, and platelets and fibrinogen gradually returned to normal after surgery, indicating that hypofibrinogenemia may occur under the influence of comprehensive factors such as tissue injury, massive blood loss, hemodilution, tumor and personal constitution, and may be related to bleeding caused by breast tumor puncture. This case provides us with enlightenment: for patients with breast angiosarcoma complicated with hypofibrinogen, on the one hand, it is necessary to actively find the cause, and at the same time, we need to supplement exogenous fibrinogen until it is close to normal before surgery, so as to avoid intraoperative hemostasis difficulties. On the other hand, fibrinogen is likely to return to normal immediately after tumor resection, which requires careful detection.



Clinicopathology and immunohistochemistry

Breast angiosarcoma has no obvious clinical symptoms at the early stage, and there is no specific sign in imaging (10). Therefore, it is easy to diagnose breast hyperplasia, chronic inflammation, benign breast tumor or breast cancer. Therefore, imaging findings cannot be used as the basis for diagnosis. The final diagnosis depends on the results of pathology and immunohistochemistry. According to the classification proposed by Donnell et al, the pathology of breast angiosarcoma can be divided into three levels according to the degree of differentiation. In grade I (well differentiated), the tumor is composed of complex vascular channels that anastomose with each other and invade the breast gland. These vascular channels are composed of a layer of endothelial cells without solid areas of spindle cells, bleeding and necrosis. In grade II (medium differentiation), 75% of tumors are composed of well-differentiated grade I tumors, but there are other solid cell foci or papillary structures scattered throughout the tumor, and the mitotic activity increases slightly. In grade III (poorly differentiated), the solid area and papillary structure of spindle cells are obvious, mitosis is common, and bleeding and necrotic areas are also visible (11). It has been reported that tumor grade is related to overall survival. On the contrary, Nascimento found no significant difference between tumor grade and size, local recurrence rate, metastasis rate and mortality through statistical analysis. Therefore, it is considered that there is no correlation between tumor histological grade and local recurrence, distant metastasis and death (12). In addition, immunohistochemistry is also important in the diagnosis and differential diagnosis of angiosarcoma (13). The role of immunohistochemistry is to confirm the vascular nature of tumor proliferation. Studies have shown that CD34 and CD31 are sensitive markers of endothelial cells and can assist in diagnosis. Compared with CD34, CD31 is still the most sensitive and specific marker of endothelial cells. Factor-VIII-related antigen is a marker of endothelial cells, and its positive rate is as high as 40%–100% in angiosarcoma cells, especially in angiogenesis area, which is of diagnostic value for the disease. UEA-1 is another commonly used endothelial cell marker. It is positive in angiosarcoma, but its specificity is worse than that of factor VIII. However, some biological indicators, such as cytokeratin, can be positively expressed in 50% of poorly differentiated angiosarcomas, and EMA is positively expressed in some angiosarcomas, but in fact, both are epithelial markers, which increase the chance of misdiagnosis as cancer (14). ETS-related gene and leukocyte virus integration gene 1 are new markers of breast angiosarcoma, with higher sensitivity and specificity than CD31 and CD34 (15). In our case, the initial pathology showed vascular neoplasms, which could not exclude angiosarcoma, and the description was similar to well-differentiated angiosarcoma. Due to the large morphological variation of breast angiosarcoma, and that the morphology of highly differentiated angiosarcoma can be similar to that of benign hemangioma, coupled with the rarity of benign breast hemangioma and the poor prognosis of angiosarcoma, when we see a pathological report of breast angiogenic tumor, we should be suspicious of angiosarcoma.



Estrogen may be associated with angiosarcoma

Six to twelve percent of patients with breast angiosarcoma are pregnant women. The incidence rate in pregnant and lactating women is high. It is speculated that this may be related to the high level of estrogen, but this is controversial (16). According to the 16 cases of pregnancy-related angiosarcoma reported in the literature, the hormone trigger may play a role in the pathogenesis, because the tumor appears in the younger age group (17). In addition, Brentani et al. reported the presence of estrogen and glucocorticoid receptors in breast angiosarcoma (18). However, there is no proof in the literature of its correlation. In the present case, the patient was diagnosed with breast angiosarcoma during lactation, possibly because the increase of estrogen during lactation stimulated the growth and recurrence of breast angiosarcoma.



Treatment

The surgical methods of breast angiosarcoma mainly include breast conserving surgery, mastectomy and modified radical mastectomy. Angiosarcoma is invasive, and there is no clear boundary between normal and abnormal tissue. Therefore, we should pay attention to the choice of surgical methods. Complete surgical resection and obtaining the best margin is the basis of surgical treatment (19). Although the best surgical method is not clear, the final surgical resection of the negative margin is still the main method of treatment. Although the malignant degree of breast angiosarcoma is high, it rarely involves regional lymph nodes because it comes from interstitial tissue. Rosen et al. studied 63 patients with PBA from Sloan Kettering Cancer Center; 35 underwent axillary lymph node dissection, and only one had metastasis (20). Therefore, routine axillary lymph node dissection is not recommended clinically, unless modified radical mastectomy is performed when axillary lymph node metastases are found. It has been reported that total mastectomy is the best method of surgical resection (21). Toesca and others believe that there is no difference in postoperative survival rate for patients with breast angiosarcoma, whether with simple or radical mastectomy (22). In addition, through survival analysis and Cox multivariate analysis, Han Qiong et al. found that there was no significant difference in survival rate between extended mastectomy, mastectomy and breast conserving surgery (23). However, Zdravkovic and others believe that breast conserving surgery is only applicable to patients with small breast angiosarcoma, which is challenging in the combined treatment of large tumor and small and medium-sized breast (19). There are no clear guidelines for the surgical treatment of PBA. At present, it is considered that simple mastectomy is a more reasonable surgical method. Generally, it is not recommended to expand the range of surgical resection or dissect axillary lymph nodes. In addition, Ma Rong et al. pointed out that using large-scale complete resection in the first operation is an effective local control method. The first operation should at be choose mastectomy, preferably together with the pectoralis major and minor muscles, so as not to leave the opportunity for reoperation after recurrence in the future (24). In the present case, postoperative pathology of the resected mass revealed vasogenic tumor, so we did not choose to perform extended resection or mastectomy. Postoperative pathology of the patient 3 years later revealed angiosarcoma, and we could not confirm whether the disease was worsening or relapsing. Based on this, we further reflected on whether we should adopt further expanded resection or other surgical methods when the pathological report was vasogenic tumor. It is believed that if angiosarcoma of the breast is not excluded, even though it tends to be a benign tumor, it is necessary to choose the largest range of extended resection to prevent missed diagnosis due to diagnostic difficulties, thus affecting the patient’s lifespan. However, in the case of benign pathological tendency, the rash implementation of expanded resection or mastectomy does bring major trauma to patients, affecting their quality of life. Therefore, the choice of surgical method in the case of difficult diagnosis is still worth discussing.

Postoperative adjuvant treatment of angiosarcoma of the breast includes radiotherapy and chemotherapy. At present, surgery is considered to be the only effective treatment method. There is no unified standard for postoperative adjuvant radiotherapy and chemotherapy. Although adjuvant therapy may increase survival, some studies have shown no benefit (3). Therefore, it is unclear which regimen gives the best results in breast angiosarcoma in general, and the specific therapeutic effect needs to be further studied.




Conclusion

Breast angiosarcoma is a rare and highly aggressive malignancy, and when associated with hypofibrinogenemia, it is even rarer. The clinical manifestations and radiographic findings are nonspecific. Therefore, patients with this disease are subject to misdiagnosis and missed diagnosis. The accuracy of diagnosis can be improved only when the histopathology is fully sampled and the immunohistochemical results are combined. Angiosarcomas of the breast tend to cause bleeding, which leads to hypofibrinogenemia. In addition, we speculate that the incidence of breast angiosarcoma may be related to high estrogen level. Currently, there are no guidelines for the treatment of breast angiosarcoma, and the therapeutic effect is not satisfactory. Surgery is the main treatment, and negative margin is the basis of surgical treatment. Simple mastectomy is a more reasonable surgical method, and it is generally not recommended to expand the surgical resection scope or dissection of axillary lymph nodes. Adjuvant radiotherapy and chemotherapy are still controversial and the specific therapeutic effects need to be further studied. Therefore, clinicians should be familiar with its clinicopathological features and diagnostic criteria so as to give an early diagnosis and appropriate treatment, thus prolonging the survival of patients and improving the cure rate. In addition, we recommend a multidisciplinary approach in which breast surgeons, oncologists, radiologists and orthopedic surgeons work together to provide benefits for patient health and quality of life.
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