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ABSTRACT

Background: Bladder angiosarcoma is a rare type of cancer with only sporadic cases reported.
Methods: We performed a systematic review to describe clinicopathological features and survival outcomes.
Results: Thirty-five cases reporting 68 patients were reviewed. Among them, 35 (51.4%) were diagnosed with de novo bladder
angiosarcoma and 33 (48.6%) with radiation-induced bladder angiosarcoma. The mean age at presentation was 65.255 years
(±14.6), and the median tumor size was 4.6 cm (interquartile range 2.9–6.7). Hematuria was the most common symptom,
reported in 52/68 patients (76.4%). Microscopic examination revealed an epithelioid-shaped morphology in 43/47 patients
(91.5%), spindle-shaped cells in 13/47 (27.6%), and mixed epithelioid and spindle-shaped cells in 9/47 (19.1%).
Immunohistochemical analysis showed that CD31 was positive in 36/36 patients (100%), CD34 in 17/23 (73.9%), and Factor
VIII-related antigen in 17/20 (85%). Metastasis was reported in 43/60 patients (71.6%). Chemotherapy was administered to 22/
68 patients (32.4%). The median follow-up time was 5 months (interquartile range 3–12). Of the 54 patients with available sur-
vival data, 16 (29.6%) survived and 38 (70.4%) died of the disease. Multivariate Cox regression analysis identified female gender
(hazard ratio [HR], 2.59; P¼ 0.01), metastasis (HR, 2.58; P¼ 0.01), and chemotherapy (HR, 0.28; P¼ 0.01) as independent
prognostic factors. No statistically significant differences in survival were observed between de novo and radiation-induced blad-
der angiosarcoma.
Conclusions: These findings suggest that BA is an aggressive disease regardless of its etiology. Early detection and timely initia-
tion of chemotherapy may improve patient survival.

KEYWORDS Bladder angiosarcoma; chemotherapy; epithelioid morphology; gender; metastasis

B
ladder angiosarcoma (BA) is an uncommon and
aggressive tumor that originates from the vascular
endothelial cells within the bladder. It can arise de
novo without identifiable predisposing factors or

secondary to radiation therapy, typically for urogenital can-
cers. Clinically, patients with BA frequently exhibit

nonspecific symptoms, primarily hematuria. The average age
at presentation is generally the sixth or seventh decade of life,
with a significant male predominance. Histologically, BA is
distinguished by epithelioid and/or spindle-shaped morphol-
ogy. Metastasis is commonly documented and correlates
with poor prognosis. The prognosis for BA is poor, with a
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median survival of <1 year. Therapeutic options typically
involve a combination of surgical resection, chemotherapy,
and radiation therapy with variable response.1–33 To the best
of our knowledge, only 35 cases of BA have been reported to
date. The aim of this systematic review was to examine the
clinicopathological characteristics, treatment options, and
resulting outcomes and prognostic factors of BA.

METHODS
This systematic review adhered to the Preferred

Reporting Items for Systematic Reviews and Meta-Analyses
(PRISMA) standards.34 Two authors conducted searches
independently using MeSH terms across four databases
(PubMed, Science Direct, Embase, Scopus) and Google
Scholar, from their inception to July 2, 2024. Titles of the
studies served as the principal criterion for screening, fol-
lowed by the abstract and, if accessible, the complete text.
Disputes were resolved through discussion between the two
reviewers and, if required, by a third author.

Only case reports and case series of BA have been identi-
fied despite extensive research. Due to the lack of larger stud-
ies, this analysis consisted only of case reports and series.
Publications in languages other than English, incomplete
manuscripts, and animal studies were omitted. A manual
search of the reference lists of the retrieved articles was per-
formed to identify additional relevant publications.

The extracted data included age, tumor size, presenting
symptoms, histology, immunohistochemistry, management,
and survival outcomes. Categorical variables were classified as
yes, no, or unavailable information. Microsoft Excel 2018
(Microsoft Corp., Redmond, WA, USA) was used for data
extraction.

Descriptive statistics for categorical variables are expressed
as frequencies and percentages, and continuous variables are
expressed as mean ± standard deviation (SD) or median and
interquartile range (IQR). The Shapiro-Wilk or
Kolmogorov-Smirnov tests were used to assess normality
when appropriate. Fisher’s exact test and v2 test were used
for categorical variables, and the independent sample t test
and Mann-Whitney U test were used for continuous varia-
bles. Statistical significance was set at P< 0.05. The Kaplan-
Meier curve was used for survival analysis, and the log-rank
test was used to differentiate between the two groups.
Survival data of 54 patients were available. The duration
from diagnosis to death or the last follow-up was used to
ascertain survival, and patients who remained alive were cen-
sored. The Cox proportional hazards regression model was
used to identify factors influencing overall survival. All infer-
ential statistical analyses were performed using IBM SPSS
Statistics Version 26.

RESULTS
In total, 1028 articles were identified during the initial

search. After removing duplicates, 755 articles remained.
After title, abstract, and full-text screening, 35 articles

remained and were included in the present review (Figure 1).
All clinicopathological features are summarized in Table 1.

Of 68 cases, 33 (48.5%) were diagnosed with radiation-
induced BA and 35 (51.4%) were diagnosed as de novo BA.
The mean age at presentation for BA was 65.25 ± 14.6 years.
Patients with de novo BA were younger (58.71 ± 15.7 years)
than those with radiation-induced BA (67.3 ± 13.5 years).
This difference was statistically significant (independent sam-
ple t test, P¼ 0.001).

Data were available for 68 patients diagnosed with BA,
of whom 49/68 (72.05%) were males and 19/68 (27.9%)
were females. Of the radiation-induced BA, 19/33 (55.8%)
were male and 14/33 (42.4%) were female; 30/35 (85.7%)
males and 5/35 (14.2%) females were diagnosed with de
novo BA. This difference was statistically significant (chi-
square test, P¼ 0.01).

Histopathology
Necrosis was reported in 18/68 (26.4%) patients with

BA. Of the radiation-induced BA, 6/33 (18.18%) patients
reported necrosis on histopathology, and 12/35 (34.2%)
patients with de novo BA reported necrosis. This difference
was not statistically significant (chi-square test, P¼ 0.13).
Pleomorphism was reported in 14/68 (20.5%) patients with
BA, including 3/33 (9.09%) patients with radiation-induced
BA and 11/35 (31.42%) with de novo BA. This difference
was statistically significant (Fisher’s exact test, P¼ 0.03).

Metastasis
Metastasis was present in 30/68 (44.11%) patients and

absent in 38/68 (55.8%) patients with BA; 13/33 (39.3%)

Figure 1. PRISMA flow chart.
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Table 1. Clinicopathological features of patients with radiation-induced angiosarcoma and de novo angiosarcoma*

Variable
Radiation-induced angiosarcoma

(n5 33)
De novo angiosarcoma

(n5 35)
Overall
(n5 68)

Mean age ± SD (years) 67.3 ± 13.5 58.71 ± 15.7 65.25 ± 14.6

Ethnicity

Asian 0/4 (0%) 1/4 (25%) 1/8 (12.5%)

Caucasian 4/4 (100%) 3/4 (75%) 7/8 (87.5%)

N/A 29/33 (87.8%) 31/35 (88.57%) 60/68 (88.2%)

Gender

Male 19/33 (55.8%) 30/35 (85.7%) 49/68 (72.05%)

Female 14/33 (42.4%) 5/35 (14.2%) 19/68 (27.9%)

N/A 0/33 (0%) 0/35 (0%) 0/68 (0%)

Median size of tumor (cm) (IQR1-IQR3) 4.9 (3–6.7) 3 (2.5–6.5) 4.6 (2.9–6.7)

Median follow-up (mo) (IQR1-IQR3) 5.5 (3–12.5) 5 (3–12) 5 (3–12)

Symptoms at presentation

Hematuria 25/33 (75.75%) 27/35 (81.8%) 52/68 (76.4%)

Dysuria 0/33 (0%) 3/35 (8.5%) 3/68 (4.4%)

Risk factors

Radiation exposure 33/33 (100%) 0/35 (0%) 33/68 (48.5%)

Foreign body exposure 0/33 (0%) 0/35 (0%) 0/68 (0%)

Organ transplant 1/33 (3.03%) 0/35 (0%) 1/68 (1.47%)

CCB intake 0/33 (0%) 0/35 (0%) 0/68 (0%)

Hemodialysis 0/33 (0%) 1/35 (2.8%) 1/68 (1.47%)

Smoking 1/33 (3.03%) 3/35 (8.5%) 4/68 (5.8%)

Vinyl chloride exposure 0/33 (0%) 0/35 (0%) 0/68 (0%)

Histopathology

Epithelioid-shaped cells 21/22 (95.4%) 22/25 (88%) 43/47 (91.48%)

Spindle-shaped cells 7/22 (31.8%) 6/25 (24%) 13/47 (27.6%)

Mixed epithelioid and spindle cells 6/22 (27.27%) 3/25 (12%) 9/47 (19.14%)

Necrosis 6/33 (18.18%) 12/35 (34.2%) 18/68 (26.4%)

Mitosis 8/33 (24.24%) 11/35 (31.4%) 19/68 (27.9%)

Pleomorphism 3/33 (9.09%) 11/35 (31.42%) 14/68 (20.5%)

Prominent nucleoli 5/33 (15.15%) 8/35 (22.8%) 13/68 (19.11%)

Atypical endothelial cells 7/33 (21.2%) 9/35 (25.7%) 16/68 (23.5%)

Ulceration 6/33 (18.18%) 4/35 (11.42%) 10/68 (14.7%)

Anastomosing vascular channels 10/12 (83.3%) 13/16 (81.25%) 23/28 (82.1%)

Hemorrhage 6/6 (100%) 10/10 (100%) 16/16 (100%)

Metastasis 13/33 (39.3%) 17/35 (48.57%) 30/68 (44.11%)

Immunohistochemistry

CD 31 18/18 (100%) 18/18 (100%) 36/36 (100%)

CK AE1/AE3 1/14 (7.1%) 7/16 (43.8%) 8/30 (26.7%)

CK 7 3/13 (23.1%) 2/11 (18.2%) 5/24 (20.9%)

(Continued on next page)
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patients with radiation-induced BA and 17/35 (48.57%) patients
with de novo BA presented with metastasis. This difference was
not statistically significant (chi-square test, P¼ 0.44).

Chemotherapy
Chemotherapy was administered in 22/68 (32.4%) and

was not administered to 46/68 (67.6%) patients with BA. In
the radiation-induced BA group, chemotherapy was adminis-
tered in 10/33 (30.3%) and was not administered in 23/33
(69.7%). In the de novo BA group, chemotherapy was
administered in 12/35 (34.3%) patients and was not admin-
istered in 23/35 (65.7%) patients. This difference was not
statistically significant (chi-square test, P¼ 0.72).

Survival analysis
Patients were followed for a median duration of 5 months

(IQR, 3–12 months). In the case of radiation-induced BA,
the median follow-up period was 5.5 months (IQR, 3–
12.5 months). Of the 26 reported cases of radiation-induced
BA, 18 died of the disease, while eight were alive at the last
follow-up. The median follow-up period for de novo BA was
5 months (IQR, 3–12 months). Of the 28 reported cases, 20

patients died and eight were still alive at the last follow-up.
The median overall survival time for both types of BA was
5 months (Figure 2). Although the median survival time for
de novo BA (5 months) was slightly shorter than for radia-
tion-induced BA (5.5 months), this difference was not statis-
tically significant (log-rank test, P¼ 0.6) (Figure 3a).

Survival analysis demonstrated a significant difference
between males and females in terms of overall survival.

Table 1. Continued

Variable
Radiation-induced angiosarcoma

(n5 33)
De novo angiosarcoma

(n5 35)
Overall
(n5 68)

CD 34 11/13 (84.6%) 6/10 (60%) 17/23 (73.9%)

Factor VIII related antigen 8/10 (80%) 9/10 (90%) 17/20 (85%)

p63 0/10 (0%) 0/6 (0%) 0/16 (0%)

GATA 3 0/9 (0%) 0/6 (0%) 0/15 (0%)

Vimentin 4/4 (100%) 7/8 (87.5%) 11/12 (91.7%)

ERG 7/7 (100%) 5/5 (100%) 12/12 (100%)

vWF 2/2 (100%) 0/0 2/2 (100%)

UEA 1/1 (100%) 1/1 (100%) 2/2 (100%)

Ki-67%: High 1/1 (100%) 3/4 (75%) 4/5 (80%)

Management

Chemotherapy 10/33 (30.3%) 12/35 (34.3%) 22/68 (32.4%)

Radiotherapy 2/33 (6.1%) 5/35 (14.3%) 7/68 (10.3%)

Bladder biopsy 4/33 (12.1%) 10/35 (28.6%) 14/68 (20.6%)

TURBT 24/33 (72.7%) 23/35 (65.7%) 47/68 (69.1%)

Cystectomy 6/33 (18.2%) 7/35 (20%) 13/68 (19.1%)

Cystoprostatectomies 8/33 (24.2%) 9/35 (25.7%) 17/68 (25%)

Fulguration 0/33 (0%) 3/35 (8.6%) 3/68 (4.4%)

Recurrence after surgery 0/33 (0%) 9/35 (25.7%) 9/68 (13.2%)

Status of patient: Alive 8/26 (30.8%) 8/28 (28.6%) 16/54 (29.6%)

�Denominators are given for the number with information available. For the remainder of patients, the information was unavailable.
CCB indicates calcium channel blocker; IQR, interquartile range; SD, standard deviation; TURBT, transurethral resection of bladder tumor.

Figure 2. Overall survival of bladder angiosarcoma.
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Females with BA had a shorter median survival time of
3 months compared to 7 months in males (Figure 3b). This
difference was statistically significant, with a log-rank test
result of P¼ 0.02.

Histopathological factors also played a crucial role in sur-
vival outcomes. Tumors exhibiting necrosis, pleomorphism,
and metastasis were associated with significantly worse sur-
vival rates. Patients with necrotic tumors had a median sur-
vival time of 3 months compared with 7 months for those
without necrosis (log-rank P¼ 0.01) (Figure 3c). Similarly,
pleomorphism was associated with a median survival time of
3 months, whereas patients without pleomorphism survived
for 7 months (log-rank P¼ 0.03; Figure 3d). The presence of
metastasis was particularly detrimental, with patients show-
ing metastasis having a median survival time of 3 months
compared with 13 months for those without metastasis (log-
rank P¼ 0.01) (Figure 3e). These findings suggest that these
histopathological features are strongly associated with poor
prognosis in patients with BA.

The impact of treatment on survival was also evident.
Patients who received chemotherapy showed significantly

improved survival compared with those who did not undergo
treatment. The median survival time of patients treated with
chemotherapy was 19 months, whereas the no-treatment
group had a median survival time of 5 months (log-rank
P< 0.05) (Figure 3f).

Subsequently, the univariate analysis identified several
significant predictors of survival. Females were found to have
a 2.15-fold higher risk of death compared to males with a P
value of 0.03. Necrosis was associated with a 2.15-fold
increased risk of death (P¼ 0.02). Pleomorphism also signifi-
cantly affected survival, conferring a 2.09-fold higher risk of
death (P¼ 0.04). The presence of metastasis almost doubled
the risk of death, with a P value of 0.02.

Furthermore, a multivariate Cox regression model was
used to adjust for potential confounders and identify inde-
pendent predictors of survival, as shown in Table 2. After
adjusting for other variables, gender remained a significant
predictor, with females continuing to exhibit a higher risk of
death (P¼ 0.01). However, the association between necrosis
and survival was not significant after adjustment (P¼ 0.52),
suggesting that necrosis may not independently predict

Figure 3. Kaplan-Meier survival curves for (a) radiation exposure versus no radiation exposure; (b) males versus females; (c) presence versus absence of
necrosis; (d) presence versus absence of pleomorphism; (e) presence versus absence of metastasis; and (f) chemotherapy versus no chemotherapy.
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survival when other factors are considered. Similarly, the
effect of pleomorphism on survival was not significant in the
multivariate model (P¼ 0.38). On the other hand, metastasis
remained a strong independent predictor of poor survival,
with a P value of 0.01. The protective effect of chemotherapy
persisted even after adjustment, further reducing the risk of
death (P¼ 0.01).

DISCUSSION
BA is a rare and aggressive vascular tumor that presents

significant diagnostic and therapeutic challenges. BA arises
de novo or secondary to radiation therapy, and both etiolo-
gies have similar presentations, histology, and survival rates,
as shown in Table 1 and Figure 3a. This review found that
de novo BA occurs in younger populations than radiation-
induced BA, similar to what was found in a previous retro-
spective study.35 In BA, older age at onset (>65 years) had a
worse overall survival of 5 months compared to 13 months
in patients aged < 65 years; however, this difference was not
statistically significant (log-rank P¼ 0.2).

The present review found a male preponderance
(72.05%) in contrast to previous studies.36,37 Women
showed poorer survival, which may be a result of women
presenting with advanced stages of urothelial bladder carci-
noma. Several multifactorial reasons also play a role, such as
carcinogens (i.e., tobacco and chemicals), as well as genetic,
anatomic, hormonal, and societal factors. In addition, quality
of care and regional variations also contribute to poorer out-
comes for bladder carcinoma in women.38 A previous study
comparing outcomes for angiosarcomas at various anatomical
sites reported improved survival in women.39 Men with cuta-
neous angiosarcomas involving the head and neck had better
outcomes on univariate analysis but not on multivariate anal-
ysis.40,41 Given these conflicting findings, further investiga-
tion is warranted to clarify the role of sex as a prognostic
factor, which may vary depending on the anatomic location
of this pathology. Gender has been included as a prognosti-
cator for outcomes in various prediction tools for urothelial
carcinomas42,43 and may be of similar value in BA.

BA typically presents as a highly vascular lesion with
irregularly shaped blood vessels that exhibit infiltrative
growth patterns. Pleomorphic tumor cells often have
enlarged nuclei and prominent nucleoli, which reflect high
cellular atypia. The stroma may exhibit areas of necrosis,
hemorrhage, and inflammatory infiltrates. These tumors may
be epithelioid, spindle-shaped, or less commonly have a
mixed morphology. Metastasis was common (44.1%) and
frequently involved the lungs (16%), urogenital region
(15%), liver (12%), and lymph nodes (10%) (Figure 4). In
line with our findings, metastases also correlate with poorer
outcomes in cutaneous head and neck angiosarcoma.44

Therefore, early detection and intervention before metastasis
may lead to improved survival. Necrosis and pleomorphism
appeared to correlate with poor outcomes; however, this was
not significant in the multivariate analysis. Further studies
are required to clarify the impact of these histological features
on survival.

If the histological appearance is not definitive, numerous
immunohistochemical stains can help establish the diagnosis
of BA. The most commonly used strains are summarized in
Table 1 and Figure 5. Both groups (de novo and radiation-
induced) showed universal positivity for CD31, confirming
endothelial origin, while other markers such as CK AE1/AE3
showed a significant difference (7.1% in radiation-induced
vs 43.8% in de novo), suggesting differing degrees of differ-
entiation and possibly different therapeutic approaches. A

Figure 4. Sites of metastasis.

Table 2. Regression analysis to identify independent predictors of survival in angiosarcoma

Variable
Log rank

(Kaplan-Meier) HR

Univariate Cox
regression analysis

95% CI
P

value HR

Multivariate Cox
regression analysis

95% CI
P

value

Gender 0.02 2.15 1.0–4.3 0.03 2.59 1.1–5.6 0.01

Necrosis 0.01 2.15 1.0–4.2 0.02 1.33 0.5–3.1 0.52

Pleomorphism 0.03 2.09 1.0–4.3 0.04 1.54 0.5–4.1 0.38

Metastasis 0.01 2.20 1.1–4.3 0.02 2.58 1.1–5.6 0.01

Chemotherapy 0.04 0.48 0.2–1 0.06 0.28 0.1–0.6 0.01

CI indicates confidence interval; HR, hazard ratio.
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larger sample size and further molecular analysis are needed
to decipher any differences.

The treatment of BA typically involves a multimodal
approach, as this rare and aggressive tumor often presents
with advanced disease. Surgical resection is the mainstay of
treatment. Adjuvant radiotherapy and chemotherapy
should be considered. Our review showed that chemother-
apy alone improves survival outcomes, thereby underscor-
ing the importance of its inclusion in the treatment
regimen.

The primary limitations of this review are the small sam-
ple size and reliance on case reports. This rarity makes it
challenging to draw definitive conclusions regarding disease
characteristics and outcomes. Furthermore, inconsistency in
terms of treatment modalities and follow-up may introduce
bias when analyzing survival outcomes. Many cases lacked
comprehensive data, particularly regarding histopathological
findings and immunohistochemical markers, which may
have altered our findings, if available.

Another significant limitation is the absence of large pro-
spective studies. The majority of the available literature con-
sists of case reports and retrospective analyses, making it
difficult to standardize treatment efficacy assessments. The
short median follow-up duration of only 5 months also lim-
its the ability to evaluate long-term survival and recurrence.
Finally, the underreporting of ethnicity and regional varia-
tions introduces a potential gap in the understanding of bio-
logical differences in tumor behavior across populations.

In conclusion, BA is an extremely rare and aggressive vas-
cular malignancy with poor overall survival regardless of its
etiology. Hematuria is the most common presenting symp-
tom, and histopathology and immunohistochemistry are nec-
essary for a definitive diagnosis, with CD31 being positive in
all cases. Metastasis and female sex are associated with poor
prognosis, whereas chemotherapy offers a survival benefit.
Therefore, early initiation of chemotherapy may contribute
to improved outcomes. Further research and standardized
treatment protocols are necessary to better understand the
disease and to develop more effective treatment strategies.
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