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Introduction: Angiosarcoma is a malignant tumor with low incidence. Especially in the
advanced tumors, there is still a lack of knowledge of evidence-based medicine.

Case Presentation: We report a case of a 55-year-old woman with abdominal pain of 2
months of duration, which had increased in severity for 2 weeks prior to the presentation.
The diagnosis is primary gastric angiosarcoma. We performed multiple disciplinary team
(MDT), and doxorubicin-based neoadjuvant chemotherapy (NAC) was proposed. After two
cycles of NAC, a computed tomography (CT) scan showed complete regression compared
with the previous scan. An open surgery was done, and surgical specimens were confirmed
as a pathological complete response (PCR) by pathological and immunohistochemical
examination, but unfortunately, the patient suffered a relapse after the surgery in 3 months.
Conclusion: Repeated endoscopic biopsy and biopsy specimen examinations can improve
accuracy in diagnosis. It seems that NAC could be a candidate for advanced primary gastric
angiosarcomas. But after the rapid relapse, we are wondering whether pathologic complete
response is the surrogate in primary gastric angiosarcoma undergoing NAC.

Keywords: gastric angiosarcoma, stomach, neoadjuvant chemotherapy, pathologic complete
response

Introduction

Angiosarcoma is a rare neoplasm type that accounts for less than 2% of all
sarcomas.' It is an infrequent tumor that can develop anywhere in the body. Two-
thirds of such tumors are cutaneous, mainly found in the head and neck area.' One-
fourth arise in soft tissue. In the abdomen, angiosarcomas generally involve the
liver and spleen,' but have been rarely reported in the stomach. Among reported
cases, only a few were primary gastric angiosarcomas.

Currently, no standardized therapeutic approach is available for these types of
sarcomas. Resection for non-metastatic disease, chemotherapy, and radiation are the
recommended treatments.' Much of the published data on these rare tumors are based
on case series, which causes difficulty in the interpretation of results. Reporting may be
selective or incomplete. The site of occurrence is not consistent, and treatment
approaches are diverse, even within the same institution, especially with chemotherapy.
Currently, chemotherapies used for angiosarcoma include traditional agents, such as
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paclitaxel, docetaxel, and doxorubicin. Angiogenesis inhibi-
tors, drugs that target the growth of endothelial cells, have
also been reported.” However, these reports mainly describe
skin, breast, colon, or mixed tumors due to rare incidence.'*
In this report, we demonstrate the response of a patient with
primary gastric angiosarcoma to doxorubicin-based NAC
after three cycles. We present the following case in accor-
dance with the CARE reporting checklist.’

Case Presentation
A previously healthy 55-year-old woman was referred to our
clinic for abdominal and right shoulder pain. A 40-mm ulcera-
tive lesion within the gastric antrum on the posterior wall of
the lower body was identified by esophagogastroduodeno-
scopy (EGD), the surface of the lesion was irregular, erosive,
and reddish (Figure 1). On admission, physical examinations
were unremarkable, and the abdominal tumor could not be
palpated. Laboratory data were essentially within normal
limits, stool occult blood was negative, and the carcinoem-
bryonic antigen level was 5 ng/dL (normal <5 ng/dL).
Contrast-enhanced abdominal computed tomography
(CT) and Positron Emission Tomography-Computed
Tomography (PET-CT) showed a mass in the mid-portion
of the stomach with marked thickening of the gastric wall
(Figures 2 and 3). Due to the uncommon immunohisto-
chemical (IHC) presentation, repeated endoscopic biopsy
and biopsy specimen examination were performed. Despite
the previous IHC report, even our experienced pathologist
was uncomfortable with a gastric angiosarcoma diagnosis

Figure | A tumor measuring 30 X 40 mm in diameter was identified in the anterior
wall of the gastric corpus.

Figure 2 Thickening of the gastric wall (arrowhead), high density of fat around the
gastric wall, and the “station 3” enlarged lymph node.

due to its low probability of occurrence. In the immunohis-
tochemical study, the tumor cells were positive for vimentin
and CD34, focally positive for cytokeratin (AE1/AE3), and
negative for CD117 (Figure 4A and B). These findings
confirmed the diagnosis of mixed epithelioid and moder-
ately differentiated primary gastric angiosarcoma.

No standard guide or treatment experience was available
for reference. The patient went to several hospitals without
getting a standard answer. A multidisciplinary team (MDT)
discussion was conducted for the patient regarding what to
do next, whether to do surgery, chemotherapy, or otherwise.
Doxorubicin-based NAC was then proposed because our
MDT was concerned about the “station 3 lymph node enlar-
gement, and because the rate of short-term survival is uncer-
tain. The patient received chemotherapy (90 mg/m?
doxorubicin on day 1, 65 mg/m* cyclophosphamide on day
1, 80 mg/m? cisplatin on day 1, repeated every 3 weeks).
After two cycles of NAC, the tumor response to chemother-
apy was evaluated using an abdominal and pelvic-enhanced
CT scan and an EGD, following the Response Evaluation
Criteria in Solid Tumors (RECIST) guideline. Complete
response was defined by the MDT (Figures 5 and 6).
Moreover, clinical symptoms were relieved. The patient
underwent an open surgery after the third cycle, and an
extended lymph node resection (D2) and gastrectomy were
performed. Surgical specimens were assessed to complete
the pathological response (Figure 7), the tumor was resected
with negative margins and 0/42 lymph nodes being positive
for metastatic disease. The regimens of NAC were selected in
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Figure 3 Positron emission tomography/computed tomography revealed uptake by the gastric wall and perigastric lymphadenopathy.

Figure 4 (A) Histopathological findings: Hematoxylin-and-eosin staining of the tumor. (B) On immunohistochemical study, the tumor cells were positive for CD34.
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Figure 5 Remarkable shrinkage in tumor size was observed, improvement of
gastric wall thickness after chemotherapy and shrinkage of lymphadenopathy after
chemotherapy (arrowhead).

adjuvant chemotherapy treatment. During the adjuvant che-
motherapy, the disease recurred in the first following reex-
amination 3 months post-operatively. Contrast-enhanced

abdominal CT showed multiple metastases of liver and retro-
peritoneal region (Figure 8). Then, the patient gave up treat-
ment because of the family poverty. Written informed
consent was obtained from the patient for publication of
this manuscript and any accompanying images.

Discussion

To our knowledge, this is the first report of the use of NAC
for gastric angiosarcoma and verifies its efficacy.
Angiosarcoma involving the stomach is extremely rare
reported. Preoperative diagnosis is quite difficult. The clin-
ical presentation of this disease varies. Abdominal pain,
abdominal masses, weight loss, and melena are common
symptoms.' In this case, the main symptoms were abdominal
and right shoulder pain. The radiographic technique has
a limited effect on the diagnostic utility due to a lack of
specificity. Upper gastrointestinal endoscopy revealed multi-
ple reddish nodules in the stomach and duodenum.
Endoscopy can directly detect neoplasia, and it is useful in
locations, including stomach, duodenum, and colon.® It
needs to be distinguished from adenocarcinoma or gastroin-
testinal stromal tumor. In our patient’s case, most biopsy

Figure 6 After three cycles of chemotherapy, remarkable shrinkage in tumor size was observed.
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Figure 7 The resected gastric tissue specimen of the angiosarcoma regressed.

specimens showed no evidence of tumor from histological
features. In situations like this, it might be helpful to perform
endoscopy again because the endoscopic features were unu-
sual. Furthermore, it was useful in this case to examine the
biopsy specimen again. In our case, a repeated endoscopic
biopsy of the stomach was performed, and pathological and

IHC examinations were done three times. At the worst, in
some situations, a definitive diagnosis of angiosarcoma is
only possible with exploratory surgery. Emergency surgery is
always required when there is uncontrolled bleeding, hemo-
dynamic instability, or perforation.” Therefore, in the litera-
ture, only a few cases were diagnosed preoperatively.

Usually, early detection and complete surgical resection
followed by chemotherapy may be the most effective treat-
ment regimen in some common malignancies. A previous
literature on gastric angiosarcoma was reviewed to find any
effective treatment, but we found that the efficacy of NAC
for angiosarcoma was unclear, and guidelines for NAC and
adjuvant therapy were not well described.® Clinical studies
on gastric angiosarcomas are inconclusive due to their
rarity. Their results are also diverse, and generally showed
poor prognosis.*’

Reports of cases involving other sites of angiosarcoma
were reviewed. Early reports showed poor experience in man-
agement with adjuvant chemotherapy or combinations of che-
motherapy and radiation.'® Tse-Hua Lo’s report'" on the effect
of chemotherapy on angiosarcoma was disappointing, but this

Figure 8 Multiple metastases of liver and retroperitoneal region after the surgery.
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patient was still alive without evidence of recurrence or metas-
tasis at a three-year follow-up appointment. Thus, he con-
cluded that the role of adjuvant treatment for colorectal
angiosarcomas was unclear, and curative surgical excision
was still the best choice of treatment, which was due to the
remarkable clinical heterogeneity of angiosarcoma according
to primary locations.'? Meanwhile, numerous case reports
suggest the potential of chemotherapy for metastatic or
advanced angiosarcoma.®'® By analogy with other histologi-
cal subtypes of soft tissue sarcoma, doxorubicin or taxane-
based®'®!? regimens remain the recommended first-line
treatments of choice. This has been confirmed by EORTC
clinical trials.'” The response rate, progression-free survival,
and overall survival are about 25%, 4.9 months, and 9.9
months, respectively.

Remarkably, doxorubicin-based chemotherapy regi-
mens, which are commonly used for other sarcoma
subtypes,'® have also been used for angiosarcomas.
Skubitz and Haddad'® reported their experience with 13
patients initially treated with either paclitaxel or pegylated
liposomal doxorubicin. Five out of eight patients who
were treated with paclitaxel had either partial or complete
responses, and three of six patients who were treated with
pegylated-liposomal doxorubicin had partial responses.
Abraham reported that advanced patients were generally
treated with doxorubicin-based regimens or vinorelbine,
and 64% of the patients had at least a partial response to
at least one regimen.'® Our case was discussed by an
MDT. Considering the “station 3” lymph node enlarge-
ment shown on PET-CT and the uncertainty about the
short-term survival as based on the literature, surgical
therapy was not accepted by the patient and her relatives.
Doxorubicin-based chemotherapy was then proposed by
the MDT. However, there has been no Phase II trial in
gastric angiosarcoma. Fortunately, the effect of NAC was
positive from the imaging point of view.

We have here described a gastric angiosarcoma that suc-
cessfully responded to doxorubicin-based NAC. But after
a long and painful course of chemotherapy and surgery, the
patient suffered a relapse. Satisfactory NAC results did not
lead to satisfactory prognosis after the surgery.

Conclusions

Primary gastric angiosarcoma is extremely rare, and pre-
operative diagnosis is quite difficult. For advanced
patients, exposure to chemotherapy at the earliest time
may allow them to be successfully converted to

a resectable tumor by NAC. Although no phase II trials

have been performed based on the available evidence,
treatment with a doxorubicin-based regimen may be
acceptable. Randomized trials make it challenging to per-
form treatment in such a rare disease, but ideally,
a prospective randomized trial to compare NAC with
immediate surgery in the patient should be performed in
order to provide an answer to this question.
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