Prostate angiosarcoma: is there any association
with previous radiation therapy?
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gthe current review a literature search
was carried out using Pubmed, EmBase,
and Cochrane databases. All cases of
prostate angioscaroma reported to date
and observational studies evaluating the
radiation associated cancer occurrence
were reviewed. Despite the rarity, prostate
angiosarcomas display remarkable clinical
and pathological heterogeneity, and a
treatment challenge. We found the
association of prostate angiosarcoma with
radiation therapy to be weak based upon
the results from observational studies and

@e reports. Although radiation exposure

options for prostate angiosarcoma.

What's known on the subject? and What does the study add?

Angiosarcomas are histological subtype of sarcomas and rarely involve the prostate
gland. Only ten cases of prostate angiosarcoma have been reported in the literature to
date. Occurrence of post-irradiation prostate angiosarcoma is rare considering the
frequency of radiotherapy used for treatment of prostate adenocarcinoma. We provide
a brief review of all cases of prostate angiosarcoma and describe the epidemiology,
etiology, clinical presentation, histopathology, prognostic factors and current treatment

~

has been suggested etiology of prostate
angiosarcomas, assumption of such
association is not supported by the current
literature.
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Sarcomas are malignant mesenchymal
tumours. Angiosarcomas usually effect older
individuals and encompass 2% of soft-tissue
sarcomas. They frequently involve the skin,
breast and soft tissue [1]. These very rare
malignant neoplasms (only 10 identified in
the current world literature) originate from
the blood vessel endothelium and are
distinguished by atypical, solid or
multilayered endothelial proliferation [1]. In
the present paper, we provide a review of
prostate angiosarcomas, highlighting their
epidemiology, aetiology, clinical presentation,
histological features, prognostic factors and
current treatment options.

EPIDEMIOLOGY

Rhabdomyosarcomas are the most frequent
sarcomas of the prostate, accounting for
>75% of cases, and are typically seen in
infants, children and young adults [2,3].
Prostate angiosarcoma is an almost
non-existent entity and the disease
progression and prognosis of these tumours
is poorly understood. A peak incidence has
been noted between the ages of 40-50 and
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70-80 years (mean age: 40 years) in the
literature. One case even involved a
2-year-old child. Smith et al. [4] reported
two cases and found two additional cases in
the literature from 1889 to 1986 [5,6]. Chan
et al. [7] reported a fifth case of prostate
angiosarcoma in a 35-year-old Chinese man,
and Oliva Encina et al. [8] found a sixth
case in a 31-year-old male. Chandan and
Wolsh [9] reported the seventh case of
angiosarcoma of the prostate in a patient
who received radiation therapy for prostate
adenocarcinoma 10 years earlier. Lee et al.
[10] reported the eighth case, which was a
19-year-old male with prostate teratoma,
resistant to chemotherapy, who was later
found to have prostatic angiosarcoma.

Guo et al. [11] found the ninth case of
angiosarcoma in a patient who had
undergone radiation therapy 4 years earlier.
Khaliq et al. [12] reported the 10" case, a
73-year-old man who had undergone
external beam radiation therapy with
brachytherapy boost for prostate
adenocarcinoma 8 years previously and later
presented with prostate angiosarcoma along
with recurrent adenocarcinoma.

AETIOLOGY AND RISK FACTORS

Previous radiation exposure is a well-known
risk factor for angiosarcomas. The direct
oncogenic effects of ionizing radiation and
prolonged cellular stimulation during repair
of tissue damage resulting from radiation-
induced ischaemic change are thought to
play a role in the development of
angiosarcoma [13]. Other factors that have
been linked to angiosarcomas include:
chronic lymphoedema and chemical
exposure such as arsenic, thorium dioxide
and vinyl chloride. None of the reported
cases had a history of exposure to the
above-mentioned chemicals.

Cahan et al. [14] proposed that radiation-
induced sarcoma may occur in a previously
irradiated area within a latent period of as
long as 7 years. Although the association of
angiosarcoma with radiation exposure has
been described previously [15,16], only three
out of 10 reported cases of prostate
angiosarcoma had previous radiation
exposure where PSA levels were within
normal range or undetectable [9,11,12].
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Only one of these three cases involved a
recurrent adenocarcinoma of the prostate
[12]. In the case report by Lee et al. [10],

it was thought to be a malignant
transformation within a pre-existing
teratoma lesion; therefore, it is not clear
whether post-radiation angiosarcoma stems
from a dedifferentiated prostate cancer or
signifies instead a second mesenchymal
neoplasm. The estimated lifetime risk of
developing post-irradiation sarcoma at any
site with long-term follow-up appears to be
0.03% to 0.8% [17].

Huang et al. [18] reported an enhanced risk
of soft-tissue sarcomas after adjuvant
radiotherapy among patients with breast
cancer in Surveillance of Epidemiology and
End Results (SEER) data. This risk was
especially increased for angiosarcomas and
peak incidence was reported 5-10 years
after the radiation therapy [18]. A
concurrent lymphoedema, secondary to
breast cancer treatment, was thought to be
a potential confounder in this association
[19,20]. A similar association between
radiotherapy and subsequent angiosarcomas
has also been reported in the gynaecological
cancer literature [19,21]. Kim et al. [21]
found 66 reported cases of radiation-
associated angiosarcoma where the most
common indication for radiation therapy
was breast cancer (449%), followed by
gynaecological cancer (21%). Kim et al. [21]
also reported that 85% of radiation-
associated angiosarcomas were detected in
the skin with a median latency period of 8
years. In the same study, the median age at
diagnosis was 65 years and median survival
was 12 months [21].

Another large population-based cohort
study evaluating the risk of angiosarcoma
among all patients with cancer found an
increased risk of truncal angiosarcoma
among women with breast and
gynaecological cancers [19]. This study

did not find a strong relationship with
radiotherapy, age or male gender.
Although ionizing radiation is a well
documented aetiology for angiosarcoma,
Miiller et al. [22] found no increased

risk of secondary malignancy in the
literature from the mid-1980s to 2007
after adjustment for age and follow-up
duration; however, they reported an
enhanced number of secondary cancers of
the bladder, rectum, lung and sarcoma after
prostate irradiation.
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Moon et al. [23] reported enhanced risk of
second primary cancer of the bladder,
rectum, gastrointestinal tract, brain and
lung, lymphoma and leukaemia among
patients with prostate cancer 5 years after
radiation therapy as compared with those
who did not receive radiation in SEER data.
In the same study, men who received
radiation therapy in the form of radioactive
implants or isotopes did not have an
increased risk of a second primary

cancer [23]. In this large cohort study,

no enhanced risk of prostate angiosarcoma
was reported.

CLINICAL PRESENTATION AND
DIAGNOSTIC EVALUATION

Primary symptoms of prostate angiosarcoma
include dysuria, haematuria and pain. Other
reported symptoms are urinary frequency,
decreased urinary stream, bladder spasm,
constipation, weight loss, decreased libido,
hematospermia and perineal pain (Table 1
[4-12]). Physical examination of the prostate
was only significant or reported in four
cases. Affected prostate glands were
described as enlarged, firm, tender, boggy
and containing a large solid mass.
Diagnostic assessment was made using
TURP in three cases, radical
cystoprostatectomy in three cases, and
incisional biopsy, rectal biopsy, and prostate
biopsy in other cases. Seven out of 10 cases
had no metastases and one case was lost to
follow-up. One case had local metastases
and one had metastases to the stomach,
lung, spleen and liver. Three cases had a
history of prostate adenocarcinoma with
previous prostatic radiation therapy;
however, serum PSA levels were either low
or undetectable in those cases (Table 1).

PATHOLOGICAL FINDINGS

Although a hallmark of angiosarcomas is
abnormal, pleomorphic, malignant
endothelial cells, other variants that have
been reported include: round, polygonal,
fusiform or epithelioid cells [24]. In
well-differentiated cancer, abnormal
endothelial cells form vascular sinusoids
dissecting between collagen bundles and are
associated with monocyte infiltration. In
aggressive disease, the tissue architecture
becomes more chaotic, forming multilayered
papillary projections in the vascular lumen.

Mitotic bodies and cytoplasmic clusters of
erythrocytes are also common in aggressive
disease. In poorly differentiated tumours,
areas of haemorrhage and necrosis among
the continuous sheets of malignant
endothelium impair the ability to
differentiate these tumours from

anaplastic carcinoma or melanoma [25].
Immunohistochemistry of the tumour is
essential for diagnosis because
angiosarcomas express endothelial markers
like vascular endothelial growth factor
(VEGF), Ulex europaeus agglutinin 1, factor
VIII, CD31, and CD34. Factor VIII, Ulex
europaeus agglutinin 1, and CD31 are the
most useful markers in poorly differentiated
angiosarcomas [26]. Among review of the
reported cases, positive factor VIII staining
was reported in five cases, positive CD34
staining in three cases, positive CD31
staining in three cases and positive vimentin
in two cases (Table 1).

PROGNOSTIC FACTORS

Mortality was very high for prostate
angiosarcoma in the reported cases

(Table 1). Six patients died within 9 months
of diagnosis; three were disease-free for a
period of 16, 24 and 36 months; and one
patient was lost to follow-up. Five-year
survival is 50-60% for primary soft-tissue
sarcoma [27] and 35% for angiosarcomas at
any site [28-30]. Suspected poor prognostic
factors for other soft-tissue sarcomas are
tumour size (>5 cm) and grade, advanced
age, visceral and retroperitoneal locations,
metastases and poor patient performance
status [25].

TREATMENT

Management of angiosarcoma is a
challenge. The two most important
determinants of treatment options are size
of tumour and presence of metastases. The
small number of cases and lack of clinical
trials are the major limitations for site-
specific angiosarcoma treatment
recommendations. Treatment for prostate
angiosarcoma follows the general guidelines
for other soft-tissue sarcoma management
as suggested by the European Society for
Medical Oncology (ESMO) and the National
Comprehensive Cancer Network (NCCN).
Although several vascular-targeted therapies
are being tested in clinical trials, the present

© 2012 THE AUTHORS

BJU INTERNATIONAL © 2012 BJU INTERNATIONAL



PROSTATE ANGIOSARCOI\/IA]

‘Adeiayy uoneipel snid opiq|
uIdAWELIPE PUB IPIWEYSO}I JO SIIAD XIS Pasealddp
Y3m Adelayiowayd juean(pe paniadal pue ‘bulAydwa
JUS13BJ "UB3|D J0U JIM Sulbiejy 1appe|q [8] L00Z
syuow "Aw0323uapeydwA| Jo3einyqo-ol|| ‘1z@) pue 339|dwodul “ID 39
9¢ ') PUE 323U J3PPE(q JO UOIIIISAU |IA 403984 J0J 3ARISOd bujulels -1e3soud pue 'eliNsAp BUIDU
3seasiqg |enied yum Awojdaielsoud |edipey 13ppe|q bunelyjiyul 'ewiodesolbue |eljayyid3 JuoN Juop ‘ASuabun ‘S| Lg eAllO
31| sAep ¥ '(Q1) “UIUSWIA PUE [||A 103984
uo11e|NbEeOd JBINISEABIIUI PJBUIWISSI] 10} Bululels 3ARISOd * SISO} Juanbaly
WOJj PalQ "UOIEZI[OqUIR [ YHM yam padeys-3|puids 's|[23 dnse|doau AJ33uasaw Aduanbaiy
SHIIM pajeal} abeyioway nissew ‘Asdoiq UM paul| Seale Jejnasep 33eysoud ul pue UaAl| Aleuin pue [£]
G 'paIg 91e3504d 4334 elNjeWBY PadojaAdQ  ANSSI} JNOWN} JBJNISEA PUE JB[N||3D JO SIINPON auop 'u33|ds 'bun]  'elnjewaey ‘uled GE 066l UeYyd
'$3SIN0J XIS JO [B10] JOJ ,W/Bw G/ yum 'SIN}E} SNO}EWOIIESOIbUE
[eAJRIUI 32am-¢ AQ pamojjoy ,w/Buwi 0/ UIIM BUWIODIES PIBIIUILIP
uIgnIoXop Yim Ajaanesadoisod Ajd00d yiim 1u33sISuod sem Abojoyied
syiuow g Adesayiowsayd jueanipe "3AIIS0d UIE3S |||A 4103284 'S||99 Jueubijew
P3AIDJ JUBNIEJ INOWN] JO 3344 SIPOU U3IM paul| S2IN3dNJ3S JEINISEA ey
ydwaA| [ ‘sutbiew uead yyum 33|dwod 1J039NU J0W J0 U0 HUIUIEIUOD UIIBLIOIYD
syyuow SEM UOI}2352J INOWIN| "UOISIIAIP padwn|d yym pajejonden pue b.e
T '3} [B3]1043324N PUE UOI3I3SJ IpOU 03 130UxAd pue [[BwS WoJ) PILIBA 13NN
3se3sI|g ydwA| yam AwoldaieisoldoisAd [edipey "3Jpulds p1eBuO|UD YIIM S||93 dlydiowod|d JUON JUoN uled w
'Snje3s [euonduny Jood Jo 3snedsq
uaAIb 10u Adesayiowsayd Jueanipy
'SISBISeIAW 104 ARISOd Uam Spou
ydwA| zz 40 IN0 Z| "3|qe31d3SAIUN npIsod
sem pue uibiew |[em diARd SEM UIBIS [[|A 4039B4 'S3yNn3 Juauiwoid y3im
0} PAPUIX JNOWIN] "UOIFIISSIP POU poo|q BuIUIEIUOD SIEAS YI|-H[S Paul| S|[3D
ydwA| J1Aj2d |BJ31E[I PUB UOISIIAIP Jnown| “19]anu dydiowoa|d ‘dnewoiydsadiy JUSWAJOAUL Aduanbauy
syjuow |B3]1043324N '3U0q 21gnd JO U013 ‘pabiejug  wse|dolAd Juepunge Yyiim Jpou pue weais [¥] 9861
9 'paig lered yim Awiold3ielsoldoisAd |edipey S|199 d1ydiowo3|d J0 punos Jo SI3YS pIjos Juop ydwA| [e207  AJeunin pasnpay 09 b 13 yuws
elinjewaey
dn pue [9] vz6L
MO|04 'S||32 'PRIE3[dNUNINW SAWIIAW0S 'p|pulds ‘uoniedisuod e
03 3507 ‘|1 Ajjeurway 3nq dn-moj|o4 03 3507 10 punoJ YiIm $33eds J[NISEA SnoJaWNp JuoN Juop ‘elinsAQ 7€ pue sesd|les
1B YUl
A0y dwA| '3nssiy 3AIIUU0D AIBIUIBIP uonedisuod [s] o6l
Aep | 'paig ‘uonezieyidsoy Jaye Aep | paig 'S|95S9A p0o0|q d13se|do3u SNoJWNN JuoN Juop pue eunsAqg z 0353309
Wod1no JUSWIEBI | Abojoyredoisiy 34ns0dxa SISBISEIIN SwoldwAS  SiedA spiodas
[e21U1) UOIBIPEJ IO J3JUED JO AIOISIH '3by 3se)

24N3D43}1] Y3 Ul bWI0IIpSOIbUD 3103504d JO S11003J 3sD) | F7gVL

© 2012 THE AUTHORS

E821

INTERNATIONAL

INTERNATIONAL © 2012 BJU

BJU



[(HALIO ET AL

“UOISU]X3 [EPOURIIXS UM
BUWOUIDIBI0UIPE J11.150.4d J13EISEIW
10} aAI3Isod 21am sapou ydwA| diaRd

3UIU O INO XIS pue ewodlesolbue

10} 3AnIsod a1am suibiew [ealbing
‘||em3pIs JIA[d |BJ1E|0IIUE 13

3y} pue ulbiew [eJy3un Y3 1€ Juasaud
sem Jnowny 3y} ‘Awi03d31e3504d03SAd

'SISOHW AL Y3M
S92 abue| [eaIdAIE AQ Paiely|Isul AJAISURIXD
SeM 3NSsI| “LEAD PUE |||A 10328} 40} A3Isod

P3UIEIS S|[3 NoWN} Y] "Buwiodiesolbue

(lw/bu G-4-0

Sbues [ewoN) Jw/bu gL
SeM \Sd wnJas Ajsnoiaaud
sieah g 1s00q AdelayiAydelq

UHM 1HET YHM pajeal]

AdpIay} uoDIPDI WDAQ [DUIAIXI '14GT

Y “UOISURIX3 Jnowiny 3d3.1p Aq 9peib ybIy y3Im JU3SISUOD S|[33 |BI]YIOPU ‘9 = ¢ + € 21035 UOSE3|9) Aduanbaiy [cl]
Syjuow JUWIIAJOAUL IIISIA |BUILUSS PUB burieadde-jueubijew pue |edldAle Y3IM BWOUIIBIOUIPE pue eln}0ou z102
6 'P3IQ 13ppe|g "UOIIBIAIUIXD dIARd [BI0] Aq paul| s|auueyd Jejnasen buiyesaijoid 33e3504d Jo AI0ISIH Juop ‘elinjewey g/ 1033 bieyy
"3]qe1d332puUn Sem
VSd wnJag Ajsnoinaid sieah
RANEN)  UOIJeIpE) PUB UOI}E|Qe
pue | Q) 404 DululelS IAIRISO4 AJIARIE uaboipue Yim pjesi|
J1303W 3SNQOJ Y3m 13jdnu [edidAre Ajybiy ‘9 = g+€ 2J02S UOSE|D uled |eausad
syyuow ‘suibiew PEeY S|[3d Jnowin] ‘Sjauueyd buisowoiseue U3IM BUWOUIDIBI0UIPE 3|qeoelul [LL] 600Z
8 'palg SAI1150d Y3IM UOIIRIIUIX3 AR [BI0] X3]dW0d Y3IM YImMOoiD IAIIBWIOJOSEA a1e1504d Jo AIOISIH JuoN pUE EBlINJBWIEH 59 D 33 0N
€A PUe LEAD
10} BUIUIEIS A1IISO4 "BWOIESOIDUE JpeIh
deIpaWIul Jo [ed1dAY SISO} W JuaNbay
pue '13dnu drewolydidAy ‘ab.e| dipelods ‘(qui/niw G> [ewloN)
1INpu0d [e3]1 ym Awio3d31e3501d03sAd U3IM S[132 [eljayaopua bunesayijoid AjeaidAre Ju/njw 9°LLL uidosjopeuoh ured
[BIPEJ JUIMIIPUN 210JI3Y3 'MOID pue 'sanssi} 3sodipe injew 'sansshy J1U0LIOYd UeWNY ¢ pue (Jw [BUIWIOPQE
syuow 0} PaNUIIUOD SSEW JIAIMOH “une|dsid PI0JPUOYD UNJBWW| “BI3Y3Id3 |BUOINIU pue [6u 0z> |ewoN) Tw/bu z61 pue [o1]
91 '294) pue 3pisodold 'URPAWO3[q YHm ‘AJojelidsal ‘|eul3salul dinjewwl Jo injew u19}01d039}-0 WNJS ‘elinjewey 9007
3seasiq BWIO}EID} 2INJBWIWI 10} P}eas} A| J3U3I2 YHM paul| 3ZIS J|QBIIEA JO SPUBIS  "BUWIO}EI} UNJBWWI JO AIOISIH Juop 'eliNsAQ 6l 1D 39 39
IIUSWIA PUB $£0D ‘(qw/bu $0'0 = 0 [eWIou) Jw wseds
‘|IIA 10398} 10} JAINISO4 '1]03]dNU JuduIWwoid [bu £200°0 YSd ‘Aisnoinaid pue 'elinsAp
pue uiewolyd padwnpd yim diydiowos|d SIBdA 0L 1493 Yum 'ASuanbau) [6] £00T
318 shep + paip 2J3M S|[33 Jnowin] 's||32 padeys-3|puids p31e3J} '/ 2J03S UOSEI|D) Aseunin YS|OM
shep pue elnjewaey/buIpa3|q aissew Aq AQ papuno.ins |33 [eljay3opul [edldAe U3IM BWOUIDIBI0UIPE ‘elinjewaey pue
¥ 'palg uonedl|dwod 35in03d anneladoisod ‘dynL Aq paul| s|puueyd Jejnasen buielalijoid 31e3504d Jo AI0ISIH Juop SS040) [l uepuey)
W021N0 JUaWIeI | Abojoyiedoisiy 2Insodxa SISBISEIN SwoldwAS  SieahA sypi0dal
[e21U1) UoI3eIPEJ IO JAJUED JO AIOISIH '3by 35E)

panunuoy L 318v1

© 2012 THE AUTHORS

INTERNATIONAL © 2012 BJU

INTERNATIONAL

BJU

E822



review focuses primarily on current available
management. Among reported cases

of prostate angiosarcomas, radical
cystoprostatectomy was performed in six
patients, whereas two patients had subtotal
resections of the prostate (probably as
palliative therapy only). One patient died
shortly after hospitalization and one was
lost to follow-up. Out of six cases where
radical cystoprostatectomy was performed,
clean surgical margins were only reported
in one case. Three patients with radical
cystoprostatectomy received adjuvant
chemotherapy, consisting of doxorubicin in
one case, experimental thalidomide in one
case, and ifosfamide plus doxorubicin in the
other. None of the reported cases received
radiation therapy as a part of multimodal
treatment because of suspected radiation-
induced angiosarcoma.

LOCAL DISEASE

The primary treatment of choice for
localized prostate angiosarcoma is radical
surgery with complete (RO) resection and
clean margins, but clean margins with R1 or
R2 resection can sometimes be a challenge
because of tumour size, tissue invasion, and
relationship to adjacent critical organs, all of
which confer poor prognosis [28,30-32].
Lahat et al. [33] reported improved

survival among patients with recurrent
angiosarcoma, who underwent surgery with
pathological complete resection for localized
disease. Although adjuvant radiotherapy
with larger doses (>50 Gy) is generally
recommended for treatment of sarcoma
owing to the high risk of local recurrence,
randomized radiotherapy trials have not
been conducted. However, evidence from
retrospective series suggests improved local
control and overall survival with adjuvant
radiotherapy [32]. Nevertheless, radiation
therapy has not been recommended for
radiation-induced angiosarcomas.

Use of adjuvant chemotherapy for risk
reduction of metastasis in sarcoma has also
been controversial owing to lack of clinical
trials. Naka et al. [34] reported extended
survival in patients who received adjuvant
actinomycin-D after surgery although the
number of patients was very small. We did
not find prospective studies suggesting
improved survival with the use of
anthracycline-based adjuvant chemotherapy
in soft-tissue sarcomas [25]. The only trial
showing a survival benefit is the Italian and
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Scandinavian Sarcoma Groups study that
focused on high-grade non-metastatic
extremity osteosarcomas [35]. A meta-
analysis of randomized controlled trials of
adjuvant chemotherapy use for localized
resectable soft-tissue sarcoma found an
overall survival benefit only with combined
doxorubicin and ifosfamide [36]. However,
given the uncertainty surrounding this issue,
the NCCN guidelines still recommend
evaluating chemotherapy on a case-by-case
basis. Use of chemotherapy for abdominal or
retroperitoneal sarcomas has also not shown
any survival benefit. Hence the use of
chemotherapy in the neoadjuvant or
adjuvant setting after definitive surgery for
angiosarcoma remains controversial.

METASTATIC DISEASE

Cytotoxic chemotherapy with anthracyclines,
ifosfamide, and taxanes has been the
primary treatment for metastatic
angiosarcoma. There are no evidence-based
recommendations for treatment of
metastatic prostate angiosarcoma because
of small numbers of cases and associated
comorbidities limiting use of
chemotherapeutic agents. Use of
combination therapy has been associated
with enhanced toxicity and failed to improve
the overall survival [27]. The use of
doxorubicin and ifosfamide as single agents
has demonstrated response rates of 16-36%
in soft-tissue sarcoma [27]. Taxanes have
been viewed as promising therapy for
treatment of angiosarcoma owing to their
anti-angiogenic properties, but the response
rates have been variable in other soft-tissue
sarcomas [37,38].

There are a few case reports about
thalidomide (an anti-angiogenic and
immunomodulatory agent) use in advanced
or metastatic angiosarcoma [39]. Other
treatments with encouraging outcomes
include the VEGF-A monoclonal antibody,
bevacizumab [40] and interferon-o. [41].
Sorafenib, a VEGF receptor small molecule
inhibitor, has shown promising results
against metastatic angiosarcoma [42].
Interferon-o, an immune modulator with
anti-angiogenic activity has shown
inhibition of transformed murine endothelial
cell lines in preclinical studies [41]. There are
also some case reports documenting a
response to interferon-ou in combination
with doxorubicin for advance cutaneous

PROSTATE ANGIOSARCOMA]

angiosarcoma [43]. Interleukin-2 has also
been used as single agent, or in combination
with chemotherapy or radiotherapy,
suggesting that combined systemic and
local treatment might improve survival [44].
Interferon-a and interleukin-2 use is
currently not recommended for treatment
outside clinical trials owing to insufficient
data.

CONCLUSION

From a review of the literature, including
both prospective and retrospective studies,
we did not find a strong association
between radiation therapy and prostatic
angiosarcoma although this possibility
cannot be excluded. Out of all the cases of
prostate angiosarcoma, only three of 10
patients had a history of radiation therapy
for prostate adenocarcinoma. Currently the
main curative treatment method for
prostatic angiosarcoma is wide surgical
resection with clean margins. However, wide
resection with clean margins can be a
challenge because of the invasive nature of
the tumour and proximity to critical organs.
In addition, radiation therapy has never
been used to treat prostatic angiosarcoma
as recommended by general treatment
guidelines for sarcoma by NCCN and ESMO.
Despite a significant risk of subsequent
metastatic disease, use of adjuvant
chemotherapy for localized sarcomas or
angiosarcoma is also not recommended as it
has not shown any survival benefit. Based
on available evidence, metastatic prostatic
angiosarcoma can be treated with single-
agent doxorubicin, paclitaxel, sorafenib or
bevacizumab depending upon the functional
status of the patient. At this time, patients
should be offered participation in a clinical
trial when available. Barring trial
participation, patients should be referred to
specialist centres where they can be
managed by a team of radiation, medical
and surgical oncologists.
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