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Abstract: Primary angiosarcomas are a rare type of soft-tissue sarcomas that originate from endothelial cells. These sarcomas can
develop in any part of the body and have a poor prognosis. However, they are commonly found in the skin of elderly white men,
particularly on the scalp and head region. Primary angiosarcoma of the cervix is exceptionally rare. To date, only two cases of this
disease have been reported worldwide. The diagnosis of the disease is difficult microscopically, requiring immunohistochemistry and
genetic testing to distinguish. We report a recent case, in which the lesion was preoperatively considered a high-grade endometrial
stromal sarcoma. A 35-year-old woman presented with vaginal bleeding and cervical erosions. A high-grade endometrial stromal
sarcoma involving the cervix was considered and a modified radical hysterectomy was performed with bilateral salpingo-
oophorectomy and sentinel lymph nodes resection. The gene diagnosis performed by fluorescence in situ hybridization for YWHAE
translocation fusion was negative excluding a YWHAE-translocated high-grade endometrial stromal sarcoma. A primary angiosarcoma
of the cervix was finally diagnosed. Primary angiosarcoma of the cervix is rare, and gynecologic pathologists do not know it well, so it
is easy to be wrongly considered. Immunohistochemistry and genetic testing help confirm the diagnosis.
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Introduction

Angiosarcoma is a rare type of malignant soft tissue neoplasm that is highly aggressive and endothelial originated, accounting
for less than 1% of all soft tissue sarcomas.' Radiation exposure, chronic lymphedema, exotoxin, and family cancer syndrome
are generally recognized as the most important risk factors associated with angiosarcoma.' It typically occurs in older white
men, mainly affects the skin of the head and neck region, and commonly presents as a bruise or papule. Soft tissues, breast,
liver, spleen, and bone may also be affected. The diagnosis of angiosarcoma is difficult since its pathological features vary
greatly. Immunohistochemical (IHC) analyses and genetic testing may help in confirming the diagnosis. Surgery with wide
resection margins is commonly considered the first choice of treatment. Adjuvant radiotherapy with large dose and wide field
is also recommended to reduce the recurrent risks.>> Nevertheless, the rates of local recurrence and metastasis of angiosar-
coma are still high, with a generally poor prognosis and a median survival of 7 months.*

Naturally originated from vascular endothelial cells, angiosarcoma may occur in any tissue or organ theoretically.
However, primary angiosarcoma originating from the uterine cervix is rare. We utilized PubMed, Google Scholar,
Embase, and Web of Science as primary search engines, and included MESH terms such as “Cervix Neoplasms”,
“Angiosarcoma”, and “Primary Neoplasms” in combination with relevant keywords to enhance the search. Only two
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cases of primary angiosarcoma of the cervix have been reported in previous literature, as far as we know.>® Here we
report another case, in which the lesion was considered a high-grade endometrial stromal sarcoma preoperatively.

Case Presentation

A 35-year-old woman presented with vaginal bleeding for 6 months and erosions on the vaginal surface of the cervix. No
other symptoms or signs complained. She had a history of abortion, and her mother suffered from ovarian cancer. She
had no history of childbirth, exposure to radiations or chemicals, malignancy, usage of intrauterine devices or other
surgeries. The outpatient pap test and human papillomavirus (HPV) test were negative. Colposcopy showed a type 2
transformation zone and an ulcer on the posterior lip, suspected to be a low-grade squamous intraepithelial lesion.

The patient received a cervical biopsy and a loop electrosurgical excision procedure (LEEP) of the cervix at the
outpatient. Pathology indicated the lesions were spindle cell malignancies, which tended to be high-grade endometrial
stromal sarcoma (HG-ESS). Pelvic magnetic resonance imaging (MRI) showed an abnormal signal in the left anterior
wall of the uterus. A fluorodeoxyglucose F18 systematic positron emission tomography/computed tomography ('*F-FDG
PET/CT) scanning revealed a 1.6cmx1.1cmx0.9cm nodule-like area with high radioactive intake in the posterior wall of
the uterine cervix and a 1.0cmx0.8cm piece-like area with high radioactive intake in the left anterior wall of the uterus,
indicating neoplastic lesions. Both adnexa were normal, and no abnormal lymph node was noticed.

Combined with clinical features, pathologic findings, and imaging characteristics of the patient, it was considered that
the lesions might be an endometrial stromal sarcoma involving the uterine cervix. The patient was then admitted. The rest
laboratory and imaging examinations of the patient were all normal, including the serum tumor markers. No additional
abnormality was found in the physical examination.

Based on the above conditions, our preoperative diagnosis was a malignant spindle cell tumor of the cervix and an
endometrial stromal sarcoma could not be excluded. Thus, a modified radical hysterectomy was done with bilateral
salpingo-oophorectomy and sentinel lymph nodes resection. The intraoperative rapid frozen section indicated that no
metastatic tumor cell was observed in the resected lymph nodes. Surprisingly, integrated with IHC analyses and genetic
testing, the postoperative pathological examination reported a primary angiosarcoma of the cervix with leiomyoma of the
uterus. This unexpected postoperative pathological diagnosis triggered our profound reflection.

The initial cervical biopsy was performed on the posterior lip (6 to 8 o'clock position), the anterior lip (12 o’clock
position) and the cervical canal. The specimen of the posterior lip showed spindle cell malignancies. IHC positive
staining was detected for FH, cyclinD1 P53, P16, CD10, Vim and Ki67 proliferation index was 25%. Staining for the
other markers including SMA, calponin, Des, CK-P, EMA and caldesmon were all negative. The specimens of the
anterior lip and the cervical canal found no tumor cells.

The cervical specimen after LEEP showed spindle cell malignancies with necrosis and ulceration. IHC analyses
showed CD10, cyclinD1, SMA, Des, calponin and BRgl were all positive. Ki67 proliferation index was 40-50%.
Caldesmon, BCOR, TRK, ALK, CD117, CD34, B-catenin and S-100 were all negative.

The uterus was dissected after the hysterectomy. Grossly, the uterine cervix was enlarged with surgical scars. A mass
lem in diameter could be seen at the left anterior wall of the uterus. The endometrium and the cervical canal seemed normal
(Figure 1). No gross abnormality was seen in the vagina or adnexa. Microscopically, the tumor is limited to the uterine
cervix. Spindle cell malignancy of the uterine cervix (Figure 2A, B). IHC analyses showed hormone receptors were both
negative. Myogenin, CAMS5.2, E-cadherin and D2-40 were negative. CD34, CD31, ERG, CK7 and Fil-1 were positive.

Combining all immunohistochemical staining outcomes together, the negative staining with hormone receptors, the
negative staining of Caldesmon and BCOR plus the focally positive staining of CD10 and cyclin D1 could be helpful to
exclude the possibility of leiomyosarcoma and HG-ESS. The gene diagnosis outcome by fluorescence in situ hybridiza-
tion (FISH) showed YWHAE translocation, always detected in HG-ESS, was negative (Figure 3). The FOS/FOSB fusion
also was negative excluded the possible diagnosis of pseudomyogenic hemangioendothelioma (PMH).

Taking all these results together, the final diagnosis of the patient was a FIGO (The International Federation of
Gynecology and Obstetrics) stage IB1 primary angiosarcoma of the cervix (2018 FIGO staging classification for cervical
cancer). The patient was then referred to oncologists for consideration of adjuvant radiotherapy. She suffered from
postoperative urinary retention, and the urethral catheter was successfully removed 10 days after surgery. We followed up
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Figure 2 The tumor cells show vascular differentiation containing erythrocytes and mitosis (A)x40, (B)x100).

with the patient for 3 months. Her general condition was fine without obvious abnormality in laboratory and imaging
examinations. Further treatment and monitoring were ongoing.

Discussion
Angiosarcoma is a rare type of cancer that forms in the lining of the blood vessels and lymph vessels, which may occur at any
place in the body." It generally occurs in the skin of the head and neck. It rarely forms in the skin of other parts of the body, such
as the breast, or in deeper tissues, such as the liver, the spleen, and the heart.' Patients with angiosarcoma originating from
female reproductive organs are extremely rare, of whom most had a history of radiotherapy for the treatment of gynecologic
tumors. To our knowledge, only 80 cases of primary angiosarcoma of female internal reproductive organs have been reported
to date. Among them, only two cases reported primary angiosarcoma of the uterine cervix, in which the tumor arises from the
vascular linings of the cervix without risk factors including radiotherapy.>’

Since the literature is limited, we have little knowledge of the primary angiosarcoma of the cervix. Previous cases are
summarized in Table 1. By reviewing the case reports, we found that the clinical characteristics of primary angiosarcoma
of the cervix varied. Combined with our experience, all the patients presented with vaginal bleeding or discharge as the
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Figure 3 FISH showed YWHAE translocation proportion was 7 percent (230% is defined as positive).

main symptom, which was similar to the common types of cervical cancer. Besides, the cervical smear is insensitive to
discovering endothelial-originated tumor cells. Imaging examinations are also nonspecific. The diagnosis requires
cervical biopsies.

Angiosarcoma grows infiltratively and lacks a capsule or a distinct boundary separating malignant tissues from
normal tissues. Under light microscopy, angiosarcoma could be recognized as abnormal, pleomorphic, and malignant

Table | Summary of Cases with Primary Angiosarcoma of the Uterine Cervix

Case | Author Region Age Clinical Imaging Findings
Manifestation

17 Ohayi,2013 | Nigeria 65 Foul smelling Abdominal ultrasound: a 8.84cm
brownish vaginal x 7.6cm irregular hypoechoic cervical
discharge mass invading the bladder

2° Shah,2020 U.K. 43 Heavy vaginal bleeding | MRI: a 5.6 cm mass in endocervical

canal
Case | Pathological Features IHC Genetic Testing Treatment & Prognosis
17 Vasoformative entity N/A N/A EUA and biopsy; died 5 days after EUA

composed of
anastomosing vascular
channels lined by
endothelial cells with
pleomorphism and

hyperchromasia.

2° Diffuse sheets and nests CD34 and CD3| diffuse cytoplasmic YWHAE-NUTM2 Cervical biopsies; radical hysterectomy
of spindled and epithelioid | positive; ERG and cyclin D1 diffuse genetic fusion negative | with pelvic lymphadenectomy; adjuvant
cells, moderate to severe | nuclear staining; D2-40 focal chemotherapy with weekly paclitaxel;
nuclear atypia, abortive membranous positivity; WTI focal No evidence of death
vascular channels nuclear immunoreactivity.

throughout; mitotically

active; foci of necrosis

Abbreviations: EUA, Examination Under Anaesthesia; IHC, Immunohistochemistry, N/A, Not applicable.
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endothelium cells that could be spherical, polygonal, fusiform, or even epithelioid in shape.' It could grow along with
pre-existing vascular channels, and sinusoidal or cavernous areas.® In high-grade lesions, the aberrant cells grow multi-
layered and create papillary-like projections into the arterial lumen rather than forming a single endothelial-cell lining.
They seem to have high mitotic and atypical cell rates, which is difficult to tell from melanoma.'

Immunohistochemically, angiosarcoma arises from vascular endothelial cells and expresses endothelial markers such
as von Willebrand factor, CD31, and CD34.” In addition, Ulex europaeus agglutinin 1, and vascular endothelial growth
factor (VEGF) may also be expressed.'*1? The case reported by Shah et al showed a malignant vascular tumor made up
of spindled and epithelioid cells, which formed vascular channels during the tumor’s development. Additionally, tumor
cells showed mitotically active and had necrotic foci. Immunohistochemistry showed diffuse cytoplasmic positivity for
CD31 and CD34 in tumor cells.” In our case, we also performed CD31 and CD34 and IHC staining outcomes were
positive in tumor cells.

HG-ESS is a necessary differential diagnosis. In our case, the preoperative diagnosis of the patient was an HG-ESS
involving the uterine cervix. HG-ESS and cervical angiosarcoma have similar clinical signs and symptoms. Patients of
HG-ESS usually present with abnormal vaginal bleeding, enlarged uterus, or pelvic mass."? Immunohistochemical
phenotype and molecular features of HG-ESS can give clinicians and pathologists some hints. Microscopically, HG-
ESS mainly consists of high-grade round cells occasionally with a low-grade spindle cell component and mitotic active
(10 per 10 HPF)."? Usually, necrosis is evident."* HG-ESS shows CD10, estrogen receptor, and progesterone receptor
negative but strong diffuse cyclin D1 immunoreactivity (>70% nuclei). Strong and diffuse BCOR IHC expression also is
highly suggestive of HGESS.'> HG-ESS typically contains YWHAE-NUTM2 fusion as a result of t(10; 17) (q22; p13) and
it can help the differential diagnosis to other gynecologic sarcomas.'> PMH always contains FOS/FOSB fusion and it can
help to exclude the possible diagnosis of pseudomyogenic hemangioendothelioma (PMH).'®

The treatment of primary cervical angiosarcoma lacks evidence-based guidelines. Any combination of surgery,
chemotherapy and radiotherapy might be used to treat the disease. For localized angiosarcoma, radical surgery with
complete resection is the primary treatment of choice. Since angiosarcoma presents aggressive and multifocal, negative
margins are hard to achieve and wide margins are recommended.®'”"'® Thus, a radical hysterectomy, which cut margins
wide enough, might be the first choice to treat primary cervical angiosarcoma. Since previous cases reported the disease’s
lymph node metastasis, a pelvic lymphadenectomy might be necessary for comprehensive evaluation.'® In our case,
a modified radical hysterectomy with bilateral salpingo-oophorectomy and sentinel lymph nodes resection was per-
formed. We noticed a potentially inadequate surgical margin since the lesion was considered a high-grade endometrial
stromal sarcoma preoperatively. Postoperative adjuvant radiotherapy was thus suggested for the patient, partially to
compensate for the effect of the potentially inadequate surgical area. According to previous studies, radiotherapy for
patients with narrow margins or concerning pathological features may improve long-term survival. Some studies
recommended that postoperative radiation with large doses (>50 Gy) and wide treatment fields could be applied
routinely.>? As for adjuvant chemotherapy, anthracyclines, ifosfamide, and taxanes have been used as adjuvant che-
motherapy regimens to treat angiosarcoma and seemed beneficial.'”**2® The patient in the previous case received
weekly paclitaxel without radiotherapy.’ However, evaluated by oncologists, adjuvant chemotherapy was not applied to
our patient.

In conclusion, primary angiosarcoma of the cervix is an extremely rare type of cancer that requires careful diagnosis
and treatment. Vaginal bleeding is the main symptom, but a Pap test is not effective in screening for this disease.
A cervical biopsy and appropriate immunohistochemical markers, such as CD31, are essential for accurate diagnosis.
Differential diagnosis from other gynecologic sarcomas, such as HG-ESS and PMH, is crucial to ensure proper treatment.
Surgical resection with wide margins is the primary treatment option, and adjuvant radiotherapy and chemotherapy may
be considered based on individual cases. It is important for medical practitioners to be aware of this rare pathological
type of cervical neoplasm and to differentiate it from other soft tissue sarcomas, particularly HG-ESS. Further research

and studies are needed to establish evidence-based guidelines for the management of primary cervical angiosarcoma.
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Conclusion

Based on the presented case and available literature, it is recommended that gynecologic oncologists and pathologists
familiarize themselves with the clinical characteristics and diagnostic methods of primary angiosarcoma of the cervix.
Improved awareness and understanding of this rare disease will facilitate early detection, accurate diagnosis, and
appropriate treatment. Further research should be conducted to develop evidence-based guidelines for the management
of this condition, considering the limited number of reported cases and the lack of standardized treatment approaches.
Collaboration among medical professionals, including surgeons, radiation oncologists, and medical oncologists, is crucial
to providing comprehensive and individualized care to patients with primary cervical angiosarcoma.
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