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Abstract

Primary angiosarcoma of the prostate (PASOP) isrp rare tumour which most clinicians
have not encountered and may be unaware of. Luteraf PASOP was reviewed by
obtaining information from various internet dataés including: Google, Google Scholar,
Educus, and PUB Med. Less than 20 cases of PAS@PHeen reported. PASOP may
present in a male child or adult with lower urin&ngct symptoms, dysuria, haematuria, pain
and constipation. There may be in some casesa@ist prior radiotherapy for
adenocarcinoma of prostate. Diagnosis is based histmliogical examination of prostate
biopsy specimens which tend to reveal: prolifeetrascular channels that are lined by
atypical multi-layered or atypical solid endothktalls variable pleomorphic tumour cells
ranging from spindle cells to large/plump cellscleiiwhich are large and pleomorphic and
which contain clumped chromatin and prominent neiglenitotic figures of which some
may look atypical are frequently seen. PASOPs anunmhistochemical staining tend to
stain positively for CD34, Factor 8 (Factor VIIWimentin. PASOPs on
immunohistochemical staining tend to exhibit negattaining foPSA, Keratin and S-100.
Surgical resection with surgical margins that deaicof tumour has been shown to be the
treatment associated with a chance of long-termivalrbut a number of reported cases of
PASOP at the time of initial diagnosis had presgémigh metastatic disease or locally
advanced disease and curative surgery with clegicsti margins has been impossible.
Various adjuvant therapies had been reported bthe@whole the prognosis has been poor.
There is on the whole no consensus opinion onélserhanagement options for all stages of
the disease. PASOP is a rare aggressive diseliseiaDs should report cases of PASOP
they encounter and should enter them into a malire trial to find the best treatment
option. Perhaps if patients who develop relapseadis who had previously undergone
radiotherapy for prostate cancer undergo furthepsies of prostate may be new cases of
PASOP would be diagnosed in the new biopsy spea@men
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Introduction

Primary angiosarcoma of the prostate gland (PAS®O&) extremely rare malignancy which
can afflict children as well as adults. In viewté rarity of PASOP most clinicians would be
unaware of the presentation, the diagnostic featasevell as the biological behaviour of the
disease. The question needs to be asked whethet amumber of patients globally do
develop angiosarcoma of the prostate but theseamiagnosed because on the whole most
patients who had undergone external beam radigiiienabrachytherapy for
adenonocarcinoma of the prostate gland with cweatitent upon relapse of their symptoms
do not routinely undergo repeat prostate biopseesibbse they are all presumed to have
developed relapse of their adenocarcinomas. Dediitmation of toti-potential cells in the
prostate gland could possibly occur following raderapy to the prostate gland and the
prostate gland could subsequently develop diffetygds of sarcoma which may occur
together with adenocarcinoma of the prostate gtanmmkerhaps the radiotherapy treatment
could possibly have effectively cured the adenanaroa but a de novo sarcoma of the
prostate gland alone may ensue curative treatniexemocarcinoma of the prostate
following radiotherapy of the prostate. Even thoaghumber of cases of PASOP have been
reported which had not been associated with previadiotherapy, a handful of cases of
PASOP have been reported associated with prevamlistherapy to the prostate gland for
adenocarcinoma. [1 - 3] The ensuing literaturea@vof PASOP is divided into two parts:

(A) Overview and (B) Miscellaneous narrations amstdssions from some reported cases of
PASOP

Methods

Various internet data bases were searched inclu@oggle, Google Scholar, Educus, and
PUB Med. The search words used included: Primagyosarcoma of the prostate gland,
Angiosarcoma of prostate, prostatic angiosarcorogy#feight references were identified
with information relevant to primary angiosarconidh® prostate gland which was used for
the literature review (last information was accdsse 31st July 2015).



Results
(A) Overview
General

Primary angiosarcoma of the prostate gland is ywaecommon tumour with less than 20
cases so far reported in the literature. [4]

Definition
Aetiology / Pathogenesis

The exact cause of all the cases of primary angiosa@a of the prostate cannot be confirmed
for certain. It may be conjectural; however, it kkble said that some of the cases of PASOPs
may be de novo carcinomas but others could havdteesfrom mutation of TP53 tumour
suppressor gene following radiotherapy to the ptesgland for adenocarcinoma of the
prostate gland or radiotherapy as treatment forctimgr malignancy close to the prostate of
which the prostate gland had been in the radidigdd. What is known is that some of the
reported cases of PASOP have been associated mwitlops radiotherapy treatment for
adenocarcinoma of the prostate gland. [5] Thera@ite establish a diagnosis of
radiotherapy-induced (radiation-induced) sarcoras, lbeen stratified by Cahan et al. [5] as
follows: [4]

* The tumour must arise in the area which had bediated previously.

* There must be a latent period in years followingrddiotherapy preceding the
development of the tumour.

» The diagnosis of sarcoma must be confirmed by mefhsstological examination.

Furthermore, in 2012 it had been stated [6] thatbsociation of PASOP with radiotherapy
(radiation therapy), may be weak. With this in mihthere is no direct link of a PASOP with
radiotherapy then such a case PASOP not linkedradlotherapy could be regarded as a de
novo sarcoma unless there is evidence any othestdissociation with the case of PASOP.

Chen et al. [7] in 1979 stated that the direct gecic effects of ionizing radiation and the
prolonged stimulation of the cell during the praxestissue repair of damaged tissue which
results from radiation induced ischaemic changes imen postulated to play a role in the
development of angiosarcoma. Khaliqg et al. [6] mdminated that other different factors had
been linked with the development of angiosarconththase include chronic lymph oedema
and exposure to chemicals like arsenic, thoriumideand vinyl chloride; however, from
their review of the literature none of the reportedes of PASOP had had an exposure to
chemicals.



Cahan et al. [5] had iterated that radiation induggrcoma could occur in an area which had
been previously radiated within a latent periodakihis as long as 7 years. Association
angiosarcoma and radiotherapy had previously beggorted. In one case Nanus et al. [8] and
in the other case, Navon et al. [9] reported a chsagiosarcoma of the urinary bladder
following therapeutic radiotherapy for adenocarai@oof the prostate gland.

With regard to angiosarcoma of the prostate gl&hdliq et al. [6] pointed out that their
review of the literature had revealed that outhef ten cases of primary angiosarcoma of the
prostate that had been published in the literaiyréhe time of their publication only 3 of the
patients had previously undergone radiotherapy wherserum PSA levels were within
normal range or PSA was not detectable [1] [2] Hid based upon this they were of the
opinion that the association between radiotherayolythe development of angiosarcoma of
the prostate was weak.

Other reports of an association between radiotlyesad an increased risk for the
development of soft tissue sarcoma following rdukoapy have been reported in association
with for: breast cancer [11 — 13]

Moon et al. [14] reported an increased risk fordbgelopment of a second primary cancer of
the urinary bladder, rectum, gastrointestinal train, lung, lymphoma as well as
leukaemia in patients who had been diagnosed asdgeaarcinoma of the prostate gland 5
years pursuant to radiotherapy in comparison tegtweho did not undergo radiotherapy in a
study. Moon et al. [14] also reported that the satondy had shown that men who had
undergone radiotherapy in the form of isotope draactive implants did not have an
increased risk for the development of a secondamymancer. Khalig et al. [6] observed that
in the large cohort study undertaken by Moon eftldl] no enhanced risk for the
development of angiosarcoma of the prostate wastegh

Bagchi Sanjeet [15] reported in 2014, that newaedehad shown that two novel genes,
PTPRB and PLCG1, are associated with the developaiemgiosarcoma

Epidemiology
Age

* PASOP may affect children and adults
General comments on the epidemiology

Khaliqg et al. [6] had stated that: PASOP is vemgr@nd the progression as well as its
prognosis on the whole is not clearly understoogeak incidence of PASOP had been
observed to be between 40 years and 50 years witea age of 40 years in the literature;
one case of PASOP had afflicted a 2 years and haatd child; Smith et al. [16] had
reported two cases of PASOP and at that time tioefirdl two other cases in the literature
from 1889 to 1986 [17] [18]; Chan et al. [19] refeat a 35-year-old Chinese man who had
PASOP which was said to be tHe Gase of PASOP to be reported; Oliva Encina 424l
reported a 31-year-old man with PASOP which wasictamned to be the"6case of PASOP;
Chandran and Wolsh [1] reported a man who was dsephas having PASOP, who had ten



years earlier undergone radiotherapy as treatneeidenocarcinoma of the prostate gland
and this was reported as tHBréported case of PASOP; Lee et al. [21] report&€l gear-old
man who was diagnosed as having teratoma of trstgteogland which was resistant to
chemotherapy and who was subsequently diagnodeavasy developed angiosarcoma of
the prostate gland, as th8 &ported case of PASOP; Guo et al. [10] repotiedf case of
PASOP in a patient who had undergone radiotherama#s earlier; Khaliq et al. [2] reported
a 73-year-old man who had undergone brachythe@pgdenocarcinoma of the prostate
gland 8 years preceding his subsequent diagnosiawnfig angiosarcoma of the prostate
gland together with adenocarcinoma of the prostatethe case was reported as tH& dase
of PASOP;

The aforementioned few anecdotal case reports warilcbnsidered not enough for a full
understanding of the epidemiology of PASOP. In vahis there is the need for clinicians
to report new cases of PASOP that are diagnos#thsthe biological behaviour and
epidemiology of the disease can be fully understoad

Presentation [1]
Patients with PASOP may present with:

* Lower urinary tract symptoms, urinary frequencylueed urinary stream

* Dysuria
« Pain
« Haematuria

» Constipation.
Findings on Clinical Examination
Clinical findings in PASOP tend to be non-speci#it these may include the following:

* A normal benign feeling prostate, a nodule or nesun the prostate, enlarged
prostate which may or may not extend beyond thetate.

* There may be blood seen at the external urethratusen cases of PASOP associated
with haematuria

« If the patient has retention of urine then the amyrbladder would be palpable or the
supra-pubic region may be dull on percussion.

Laboratory Investigations

Urine analysis, microscopy, culture and sensitivity



Urinalysis, urine microscopy, urine culture andssevity are part of the general
assessment of the patient to find out whether bthewe is any urinary tract infection

which could be treated prior to biopsy or treatm&EPASOP

Haematological Investigations

Full blood count and coagulation screen are nowiBpéests that are carried out in
the general assessment of the patient but usineg twvould be no specific
abnormality related to the PASOP. Neverthelessyvehpatient develops massive
bleeding following biopsy of the prostate or tramethral resection of the prostate the
patient could develop anaemia or even eventuakeci of disseminated
intravascular coagulopathy.

Biochemistry Investigations

Serum urea, renal function tests, liver functicstdeand bone profile are
investigations that form part of the general assess of the patient and these may be
normal or abnormal depending upon whether the mpigti@s retention or urine or
metastatic disease.

Serum prostate specific antigen and serum prosgaeific acid phosphatase would
tend to be normal but in situations when thereiiethtumour of PASOP associated
with adenocarcinoma of the prostate gland therséinem PSA level may be raised.

Radiological Investigations

Ultrasound scan

Ultrasound scan of abdomen and pelvis findings bwyariable depending upon the
state and stage of the disease and this may shomahapper renal tracts and normal
urinary bladder, or unilateral/bilateral hydronegsis, trabeculated urinary bladder, a
lesion/mass in the prostate which may be localizezhe lobe or both lobes or which
may extend and invade the bladder or the semirsatieeor extend beyond the
capsule of the prostate towards the rectum or pside wall.

Trans-rectal ultra-sound scan of prostate can be timassess the prostatic lesion and
as a guide to taking biopsies of the prostate i&tblogical examination to establish a
diagnosis.

Computed tomography (CT) scan

CT scan of abdomen, pelvis and thorax tends tabe ds part of full assessment of
the extent of the tumour.

Magnetic Resonance Imaging (MRI) Scan

MRI scan of pelvis, abdomen and thorax is a useidiblogical investigation to
assess the prostatic lesion and the define thatest¢he tumour



Isotope Bone Scan

* Isotope bone scan is a useful investigation tordetes whether or not there is
metastasis in the bone

Macroscopic Features

* Gross examination of the prostate gland in PASO&g meveal a tan-brown prostatic
tumour [1] [4] with extensive necrosis and peshhfeeding may be seen from the
tumour

Microscopic Features

Microscopic examination of PASOPs would tend tovsltioe following (see figures 1, 2, and
3 for example: [1] [4]

* Proliferative vascular channels that are lined typiaal multi-layered or atypical
solid endothelial cells

* Variable pleomorphic tumour cells ranging fromrgide cells to large/plump cells

* Nuclei which are large and pleomorphic and whichtam clumped chromatin and
prominent nucleoli

* Mitotic figures of which some may look atypicaédrequently seen.
Immunohistochemistry Characteristics
Positive Immunohistochemistry
PASOPs on immunohistochemical staining tend tao giasitively for the following
+ CD34
» Factor 8 (Factor VIII)
* Vimentin
Negative Immunohishochemistry

PASOPs on immunohistochemical staining tend tolekhegative staining for the
following:

« PSA
* Keratin
e S-100

Differential Diagnosis



Other forms of carcinomas of the prostate glantkad to be differentiated from PASOP
include: carcinosarcomas, osteosarcomas, chondmeas, leiomyosarcomas,
rhabdomyosarcomas, synovial-cell sarcomas, aderinoaras admixed with other types of
sarcomas, lymphoepithelioma-like carcinoma.

Treatment
General Comments on treatment

In view of the fact that very few cases of PASORehbeen reported and the fact that
globally no clinician has the experience of manggirany cases of PASOP, there is no
consensus opinion of the management of PASOP. bamidiacts that need to be taken into
consideration include the size of the prostaticdumwhether the tumour is localized and
can be surgically excised completely by meansdited cystoprostatectomy or radical
prostatectomy to be able to achieve complete turdlearance at the surgical margins,
whether or not there any lymph nodes involved leytthmour or there are metastases. With
regard to the first ten cases of PASOP that had beggorted, six patients had undergone
radical cystoprostatectomy and two patients haergahe sub-total resections of the
prostate gland, one patient died shortly afteabimission to hospital, and one patient was
lost to follow-up. With regard to the six patienésviewed by Khaliq et al. [6] who had
undergone radical cystoprostatectomy surgical marigiar of tumour was achieved in only
one patient. Three of the patients who had underggstoprostatectomy had also received
adjuvant chemotherapy which had comprised of ddxomu in one of the cases,
experimental thalidomide in another patient, andfdémide and doxorubicin in the third
patient. Khaliq et al. [6] noted that none of tlai@nts had been treated by means of
radiotherapy presumably because of the notionréithdtherapy to adenocarcinoma may
induce angiosarcoma or other types of prostatiotus One patient who had undergone
trans-urethral resection of prostate [1] and rerhof/dlood clots from the urinary bladder
and who developed severe haematuria post opesategliring transfusion with several
units of blood. He developed disseminated intraviasaoagulopathy and died. Histological
examination of the resected specimen was reposteti@ving angiosarcoma of the prostate
gland. Lessons learnt from this case is the fattahgiosarcoma is a vascular lesion which
can bleed severely in view of this necessary ptemasiwould have to be taken by the
clinician to avoid/minimise or promptly treat sugleedings in the form of pre- or post -
operative selective angiography and selective/ssgkective embolization of the bleeding
artery to the prostatic tumour. In the aforemerdgtbnase the diagnosis was known perhaps
after the patient had died. Even though some pewplef the view that the evidence for
radiotherapy induced angiosarcoma of the prossareak, it would be argued since some
cases of angiosarcoma following radiotherapy haenlyeported one should always consider
the possibility of angisarcoma of the prostate tigag many years after undergoing
radiotherapy for adenocarcinoma of prostate. laept who had undergone radiotherapy for
carcinoma of the prostate gland subsequently preséth lower urinary tract symptoms or
haematuria, a digital rectal examination shouldibgertaken irrespective of the level of
serum PSA and if a nodule or mass is palpable @pihstate then ultrasound-guided biopsy
should be undertaken of the mass. If the histotwighe biopsy specimen confirms



angiosarcoma of the prostate then it would be reewentded that the interventional

radiologist should be involved in a multi-discig@iny approach plan of management so that a
possible pre-operative or post-operative embobnatif the artery supplying the tumour is
undertaken to avoid or minimize excessive exsaraguig bleeding.

Treatment of localized disease

Considering the fact that very few cases of PAS@Rbeen reported one cannot be
absolutely sure what the best treatment optiothisraggressive disease should be. Perhaps
lessons learnt from the management of angiosarcomad be used as a guide for the
management of angiosarcoma of the prostate glamauld appear that radical surgery of
with complete resection with tumour margins that @ear of tumour should be the treatment
of choice but this can be hampered by the sizhefumour, invasion of other tissues by the
tumour, as well as the relationship of the tumounearby critical organs and these factors
have tended to be associated with prognosis. 24 With regard to a number of patients
who had developed recurrent angiosarcoma, Laladt gt5] had observed that patients who
undergone surgical excision of the tumour for lzeal disease with histopathological
evidence of complete resection of tumour and alesehtumour at the surgical resection
margins had improved survival in comparison withst patients who had tumour at the
resection margins. On the whole it is usually time af every surgeon to achieve complete
resection of tumour in any type of malignancy aseatment of curative intent if the tumour
is resectable. Khalig et al. [6] had stated thathenwhole adjuvant radiotherapy had been
recommended for the treatment of sarcomas witfaitineof reducing or preventing local
recurrence in cases of sarcoma but they pointethatitandomized controlled had not been
undertaken related to the use of adjuvant radiathemn sarcomas. However, Khalig et al. [6]
pointed out that Pawlik et al. [24] had reportecbaarall survival in patients who had had
adjuvant radiotherapy. Controversies exist regartie place of the use of adjuvant
chemotherapy in the treatment of sarcomas with seperts documenting improved

survival [26 — 28] and others not finding any imyed survival with adjuvant chemotherapy.
[29]

Treatment of metastatic disease

In view of the very few cases of PASOP that havenbeported there is no consensus
opinion on the best treatment option or usefulayiof its treatment. It would appear as if
there is no consensus opinion in the choice of ament regimes for treating
angiosarcomas afflicting other organs too. Khaltigle[2] stated that on the whole cytotoxic
chemotherapy with the use of anthracyclines, ifosfi@, and taxanes have been the primary
treatment of choice for metastatic angiosarcomasenvhole. Mocellin et al. [30] had stated
that generally the use of combination chemothenaplye treatment of metastatic
angiosarcoma had been associated with increasiel@ioe of toxicities and its use had failed
to provide improvement in in the overall survivalpatients with angiosarcoma. Generally
the use of various combination chemotherapeutiomegs had been associated with various
response rates. [31 — 33] Some of the other thatapegents, that had been used include:
VEGFA, monoclonal antibody, bevacizumab [34], ifgeon-u, [35], [36] interferone. in
combination with doxorubicin, [37] interleukin-2 iaeen used in as a single agent as well as
in combination with chemotherapy or with radiothmra[38]. Khaliq et al. [2] had stated that
at the moment, interleukin-2 and interfer@are only being used in clinical trials and on the



whole their use outside clinical trials. The afoegtioned information would strongly
confirm that there is a great need for all caseangiosarcoma of the prostate gland to be
reported and entered into a global multi-centi tni order to find the best treatment option
for the disease and to ascertain their biologieallviour.

Outcome

In view of the fact that very few cases of PASORehso far been reported in the literature it
would be argued that the true biological behavfU?PASOP would not be known.
Nevertheless, what is known is that patients sR¢gpout of the first ten reported patients,
who were diagnosed as having PASOP had died withmonths of the diagnosis of their
tumours and three of the patients were free of thieease (without residual local disease or
metastasis) over a period of 16 months, 24 momts3& months respectively but one of the
patients was lost to follow-up. The aforementionaetcome would indicate that perhaps
mortality in cases of PASOP should be expectectthiph unless a treatment option is found
that would improve the prognosis. Whether or nethifological behaviour of PASOP would
be similar to the prognosis associated with treatroéangiosarcomas of other sites of the
body would not be known at present. However, & Ib@en reported that the five-year
survival for soft-tissue sarcomas has ranged bets8&6 and 60% [30] and that the five-
year survival for angiosarcomas at any site was.323%29 [23] [39] Young et al. [29] had
stated that suspected factors for poor prognogiité&br other types of soft-tissue sarcomas
include: tumour size greater than 5 cm, the higiokd grade of the tumour, advanced age,
location of angiosarcomas in retroperitoneal lasadj presence of metastases, and poor
patient performance.

(B) Miscellaneous narrations and discussions from seperted cases (see table 1 for
reported cases)

Chandan and Wolsh [1] reported a 77-year-old man kdd presented in 2002 with visible
haematuria, urinary frequency, dysuria, and bladgasms. He was asymptomatic otherwise.
Ten years earlier in 1992 he had undergone exteeaah radiotherapy for stage B, Gleason
7 adenocarcinoma of the prostate gland and simeehh had been having follow-ups for his
previously treated adenocarcinoma of the prostatedg His latest serum PSA in 2002 was
0.0023 ng / ml (normal range 0-0.04 ng / ml). Hisical examination on the whole was
normal. He had a CT scan of abdomen, pelvis, am@dxhwhich did show a large mass
arising from the prostate gland. There was no eMidef metastasis in his chest X-ray and
CT scan of the thorax. He underwent urethrocysimgedich revealed a tri-lobar prostatic
enlargement with irregular prostatic enlargemet@aching upon the prostatic urethra.
There was also blood clot in his urinary bladder.thderwent trans-urethral resection which
removed the protruding prostatic tissue in his fatis urethra and prostatic tissue in the base
of the urinary bladder. The specimen was sentifiological examination. He continued to
have visible haematuria post-operatively and wasrgseveral units of blood transfusion. He
developed disseminated intravascular coagulopattiydéed 4 days after his surgical
operation. Gross examination of the specimen ofdkected prostate, did reveal a 15 grams
of tan-brown soft tissue, which had been mixed Withod clot. Histological examination
showed that less than 10% of the specimen wasihbtevissue and the remaining



approximately more than 90 percent of the tisswes mecrotic. The viable tissue was found
to comprise of vascular channels that had beed layeatypical endothelial cells which had
been encompassed by spindle-shaped cells. The tuwalsiwere adjudged to be
pleomorphic and they had varied from elongatedsmadle-shaped cells to large and plump
cells. The nuclei were observed to be large anonpéephic and they had clumped chromatin
and the nucleoli were prominent. Mitotic figuresrevérequently observed and some of the
mitotic figures looked atypical (see figure 1). Thistological examination also revealed that
the area of the prostatic urethra did show promimen Brunn nests without showing any
evidence of atypia. Immunohistochemical staininghef specimen had revealed positive
staining for factor VllI-related antigen (see figu2), CD 34 (see figure 3), and vimentin in
the tumour cells. Based upon the aforementionetings a diagnosis of angiosarcoma of the
prostate gland was made. Chandan and Wolsh [Edsthe following:

In order to establish a diagnosis of radiotherapuced angiosarcoma, Cahan et al.
[5] had suggested the ensuing criteria: (a) theosaa should arise in an area which
had been previously been subjected to radiotharapyment; (b) a latent period in
years must exist between the time of radiothersggtinent and the development of
the sarcoma; (c) the sarcoma must be diagnosedebysrof histological
examination. Based upon the Cahan et al. [5] caitéeir patient had satisfied the
criteria for the diagnosis of radiotherapy-indueagjiosarcoma of the prostate gland

Kim et al. [13] had reviewed 66 reported caseswgi@sarcoma and reported that the
commonest primary cancer for which the radiothetapgtment was given was
carcinoma of the breast which constituted 44% efd&ses; and gynaecological
cancer constituted 21% of the cases for which tadrapy was given. Eighty-five
percent of the radiotherapy-induced angiosarcordedeaeloped in cutaneous areas;
the median age at diagnosis of the angiosarcom®®%gears; the median latent
period from the time of the previous radiotherapy development of angiosarcoma
was 96 months; the median survival period fromtitme of the diagnosis of the
angiosarcoma was 12 months.

The causal relationship between radiotherapy amdiévelopment of angiosarcoma
had been discussed previously; nevertheless, Gadteal. [40] had indicated that
there is little doubt that bona fide post-radiogir-induced angisarcoma does occur.
Chen et al. [7] had intimated that apart from thiead oncogenic effect of direct
irradiation, prolonged cellular stimulation durirepair of tissue damage that has
emanated from radiotherapy induced ischaemic chareyehave a role to play in the
development of angiosarcoma.

Their observations from the 6 previously reportages of post-irradiation-induced
angiosarcoma of the prostate gland were as folléwghe time of diagnosis of
angiosarcoma of the prostate, the patients’ agésdraed between 2 years and 65
years and the mean age was 34.5 years; one casevbbed a child who was aged 2
years and 9 months; the presenting symptoms gfdtients had included dysuria and
haematuria; with regard to outcome, 3 patientsdiad of the angiosarcoma within



the first 6 months of the initial diagnosis, 2 pats were free of angiosarcoma for a
period of 24 months and 36 months, and one patientot have a follow-up.

* Navon et al. [9] had reported 1 case of post-radiatpy-induced angiosarcoma of the
urinary bladder which had developed 13 years #fiepatient had undergone
radiotherapy for adenocarcinoma of the prostatedlthey would speculate that as
radiotherapy for prostate cancer improves survived,incidence of post-radiotherapy
should be expected to increase; Mart et al. [38]dwtimated the risk for the
development of post-radiotherapy-induced sarcornea aflong period of follow-up to
be from 0.03% to 0.8%; literature review which ltadnpared the mortality risks of
chemotherapy, general surgery and anaesthesiati@adted that the risk of post
radiotherapy sarcoma was not worse and that coscelated to the possibility of the
development of post-radiotherapy sarcoma shoulénanfluential factor in taking
management decisions; pathologists would need twlage of the possibility of post-
radiotherapy angiosarcoma in patients who preséhthaematuria and / or dysuria
when they had previously undergone radiotherapy.

Khalig et al. [2] in 2012 reported a case of angioema of the prostate which
was associated with adenocarcinoma of the proatatehey stated that from
their search of the literature, their case waslfifecase of angiosarcoma to be
reported in the literature because their literatg@rch had revealed 9
previously reported cases. [2]

Smith et al. [16] in 1986 reported 2 cases of asmicoma of the prostate
gland in patients who were aged 42 years and 66 yEamunohistochemical
staining of the tumours for factor VIl associatattigen was positive in the
two cases and this in the opinion of the authors veay useful with regard to
the confirmation of the diagnosis in one case whels otherwise a poorly
differentiated tumour. One of the patients who um@at surgical excision
was alive without any evidence of recurrent tundyears after he had
undergone surgical excision of his tumour. On ttieeohand, the other patient
who had presented with unresectable tumour diedritims after he had
presented. Smith et al. [16] stated that even tha@mgiosarcoma constitutes
less than 2 percent of sarcomas of the prostatel glahould be considered in
the differential diagnosis of poorly differentiatearcomas, especially those
that occur in adults. [16]

Campschroer et al. [41] reported a 69-year-old miaa presented with
voiding symptoms which had culminated in retentibmirine. Eight years
prior to his admission, he had been diagnosed axiileason 6
adenocarcinoma of prostate and his initial serunstate-specific antigen
(PSA) level was 6.6 ng / ml. He underwent brachythg and his most recent
serum PSA about 8 years pursuant to his brachyievas 0.11 ng / ml. He
underwent cystoscopy and trans-urethral resecfipnostate on two
occasions as well as trans-rectal ultrasound guiitgzsies of the prostate of a
cystic mass arising from the prostate. Histologeoamination showed
necrosis and extensive inflammation in the firseted prostatic tissue and



lymphoid tissue and necrosis in the biopsy specirfigstological examination
of the second resected prostatic specimen revégd¢ares consistent with
angiosarcoma of the prostate with evidence of mffeation and necrosis.
Immunohistochemical staining of the tumour showesitpve staining for
CD31, CD34, vimentin, and factor VIII but negatstining for PSA. His
pubic bone was involved by the tumour. He was agiddo be unfit to
undergo surgery or chemotherapy. He died withinoftims of his diagnosis
Campschroer et al. [41] searched for literatur@mgiosarcoma of the prostate
gland using various internet data bases. Theydeduheir case of PASOP in
the review. Campschroer et al. [41] identified &3eas of angiosarcoma of the
prostate gland and of the 13 cases they had indludéneir analysis, they had
found that the earliest six publications had lackssential data in their
opinion. They stated the following:

« Out of the 13 patients, four patients did havesaony of having
undergone radiotherapy treatment previously.

» With regard to five of the patients their treatmbatl consisted of
radical surgery with or without chemotherapy. Witigard to eight of
the cases curative treatment was either not reportaot possible.

* The mean follow-up was only for a period of oneryea

» With regard to outcome, four of the 13 patients tigdl within one
year of their diagnosis, irrespective of the chait&eatment. One
patient, who had undergone a combination of radicegery and
adjuvant chemotherapy, was still alive 36 monthsypant to his
treatment.

Campschroer et al. [41] concluded that their patieas the first case of
angiosarcoma of the prostate gland following priraiachytherapy to be
reported; angiosarcoma may develop more oftendrittture due to the
widespread use of brachytherapy and radiotherafiyegbrostate gland; the
current guidelines on the treatment of angiosarca@oammend radical
surgery in the case of local disease as the pritneagment of choice.

Humphrey, [42] reported a 67-year-old man who presgewith urinary tract obstructive
symptoms 7 years after he had undergone radiothéoapdenocarcinoma of the prostate
gland. He underwent trans-urethral resection o$fate (TURP) which was followed by
pelvic exenteration. Macroscopic examination ofghecimen revealed that the prostate
gland had been replaced by a 7.5 cm haemorrhags milaich had extended into the urinary
bladder. Histological examination of the specima&hsthow a neoplastic spindle proliferation
which had formed irregular vascular channels tlaat tissected through the stroma of the
prostate gland and the urinary bladder. Other avett®e tumour were noted to be more solid
and admixed with the vascular spaces. The chamegts observed to be lined by neoplastic
endothelial cells which had displayed nuclear a&ypnmunohistochemical staining of the
tumour had showed that the tumour cells were pedytistained for CD31, CD34, and Factor
VllI-related antigen. Immunohistochemistry of theenour had also shown negative staining

for pan-cytokeratin, prostate specific antigen praktate specific acid phosphatase which



confirmed that there was no residual adenocarcinafitize prostate and that the endothelial
spindle cell endothelial tumour was indeed angmsaa of the prostate gland. Humphrey
[42] stated the following: Exposure to radiatiordteeen linked to sarcomas of the prostate
but upon taking into consideration the frequencyaafiotherapy, these cases of post-
irradiation sarcomas of the prostate are rare, ontlf few cases reported [43]; A post-
irradiation (post-radiotherapy) sarcoma may begiedied as such if the sarcoma develops in
the irradiated field, and there is histologicabé&dishment of the diagnosis of sarcoma, a
latency of at least 3 years between the radiotlyegfig@adiation) and the appearance of the
tumour, and documentation that the sarcoma had@ztin tissue which was normal before
the radiotherapy. Majority of cases of post-irréidia sarcoma of the prostate gland that had
been reported in the literature were diagnosed edtiotherapy for carcinoma of the prostate
gland and in their opinion should not formally lmnsidered post-irradiation sarcoma in view
of the fact that the sarcoma developed in prostssce that was not normal, having been
previously involved with adenocarcinombwould be argued that the suggestion of
Humphrey [42] that the terminology of post-irradiat sarcoma of the prostate gland should
not be used because the prostate gland which readivadiated had been afflicted by
disease prior to the irradiation was not a normasfate is not absolutely correct. The reason
is that when biopsies of the prostate gland thdtbdeen afflicted by adenocarcinoma of the
prostate gland are taken histological examinagonl$ to show various percentage areas of
the prostate that have tumour tissue and ared® qfrbstate that are normal. There is a
likelihood that the sarcomas had developed frors eelthe prostate gland that were normal.
It is only if the sarcoma is shown to have arisemfa cell that had been affected by
adenocarcinoma that the suggestion of Humphreyy42ild be correct. What is important in
cases of angiosarcomas of the prostate gland er ptpes of sarcoma of the prostate gland is
for clinicians to obtain permission from their @atis to undertake genetic studies to show
whether there had been mutation of TP53 tumourresspr gene or any other gene that
could be attributed to the radiotherapy and todefor treatment modalities that would
improve prognosis of PASOP. Considering the faat tiopsies of the prostate gland or
trans-urethral resection of the prostate glandctéli by PASOP may be associated with
excessive bleeding the role of embolization to gtogt biopsy bleeding and post trans-
urethral resection of prostate excessive bleedimgidvneed to be encouraged. Furthermore,
considering the fact that some patients with PA®@H have large tumours which may
prove difficult to surgically excise completely witlear margin, there is the need to develop

treatment strategies on global study trials withaim of reducing the mass of PASOP to



make it possible to completely achieve completalloesection. With regard to the
aforementioned aim, the role of the newly develgpianotechnology with particular
reference to electroporation would need to be clemsd. It may be that by subjecting a
patient with a histologically proven PASOP to elepbration of the prostatic disease the
tumour may significantly reduce in size or the tummay be successfully treated without the
need to undergo any surgical operation. This assamjs only conjectural because to the
knowledge of the author electroporation has neeenlused as a treatment option in the
treatment of PASOP

Gupta et al. [3] reported a case of angiosarcontheoprostate gland in a 71-year-old man
who had presented with lower urinary tract symptama visible haematuria 5 years after he
had been treated by means of brachytherapy foromdecinoma of the prostate gland. Five
years prior to his presentation he had a routinensé>SA which was recorded as 4.0 ng / ml.
He had biopsy of prostate and histological exanonatf the specimen had revealed Gleason
3 + 3 = 6 adenocarcinoma of the prostate for whiehvas treated by means of brachytherapy
and following this his serum PSA became undeteetdbliring his recent admission, his
rectal examination revealed an enlarged prostatehdd a CT urogram which had revealed a
6.1 cm x 5.3 cm partially necrotic mass which hawlved the right postero-lateral aspect of
the urinary bladder and this had extended intg#revesical and right iliac lymph nodes. He
had urodynamic assessment which had demonstratdddsl outflow obstruction. He had
cystoscopy and biopsy of the mass which had inebtiae bladder neck and the prostatic
urethra and histological examination of this hadftmed angiosarcoma of the prostate. The
histological examination of the specimen showeddreduct epithelium and undifferentiated
spindled prostatic angiosarcoma and immunohisto@tgnof the tumour showed strong and
diffuse staining for FLI-1,CD31CD117, it also sheavnegative staining for CD34, various
keratins (OSCAR, keratin AE1/AE3, CAM 5.2, 7, 26da84betaE12), PSA, prostatic acid
phosphatase, actin, desmin, and thyroid transerigiictor. He underwent radical
cystoprostatectomy, pelvic lymph adenectomy andtroation of ileal loop urinary

diversion. Histological examination of the specinstioowed grade 4/4 angiosarcoma with
epithelioid features and that the tumour had ine@dlthe anterior and right lateral wall and
trigone of the urinary bladder, the right seminedicle and the entire prostate. Metastatic
angiosarcoma had also involved the obturator apaddgstric lymph nodes. He had PET

scan which did not show any evidence of distantstasis. He had received 3 different



chemotherapy regimens but there continued to bgression of the disease in the pelvic
lymph nodes. (He had paraclitaxel in the firstamse (3 cycles), doxorubicin in the second
instance (3 cycles), and ifosfamide in the thistamce. The patient was alive at the time of

the report of his case. Gupta et al. [3] stateddhewing:

» Even though adenocarcinoma of the prostate isa@mymon in men only a handful

of cases of angiosarcoma of the prostate haveriepented in the literature.

» Prior radiotherapy for adenocarcinoma of the ptesggand had been postulated to be
a risk factor for angiosarcoma.

* In view of the increasing practice of screeninggorstate cancer and the use of
radiotherapy in the management of adenocarcinont@eqgbrostate there is the
likelihood that this would lead to the developmehimore cases of angiosarcoma of

the prostate gland.

« Diagnosis of angiosarcoma of the prostate glamdade by tissue sampling

(histological examination of tissues obtained fritve prostate gland).

* The optimal management of these aggressive angmsas of the prostate remains

to be defined and the outcomes tend to be poorawittyh 1-year mortality.

« Primary care physicians and urologists should berawf this rare entity of primary
angiosarcoma of the prostate gland and refer thatsents to Specialist Centers

where cases of PASOP can be managed by a mulipliisey team.

The etiology / pathogenesis of PASOP may not beptetely understood but
it is likely that there are multi-factorial elemerib the development of
PASORP. It is likely that some PASOPS develop ah@éoPASOPS may
develop through mutation of TP53 tumour suppregsoe or other genes.
Whether radiotherapy does induce genetic changésgding mutations and
deletions pursuant to treatment for prostate camwoetd need to be proven
through a global multi-center study. Neverthel#ss,postulate that there is
the likelihood that radiotherapy induced angiosara®f the prostate gland
does occur cannot be discounted taking into coreside the fact that in 6
cases out of 14 reported cases of PASOP repoxtkrhistory of prior
radiotherapy to the prostate gland had been dociedemd the latency period
in each case has been more than 3 years (les&@Habout 17]) cases of
PASOP have so far been reported but detailed irdtbam on four more cases
was not available see table 1 or addendum if yetepthe addendum to the
table | will delete whichever of the two you wow@nt me to delete).



Scharpira et al. [44] in 1963 reported a case giasarcoma of the prostate
gland but the details are not available. Wick ef4#8] in 1989, reported two
patients, one aged 63 years and the other 69 y@aesof the patients had
osseous metastasis which was treated by meandioftrarapy and
diethylstibesterol but the treatment was not sigfaésThe second patient was
free of disease 15 months after he had undergaieatgprostatectomy. Wick
et al. [45] also reported that both tumours didtaoma mixture of carcinoma
and sarcoma and that the first patients tumourdigmayed foci of
chondrosarcoma, osteosarcoma, and leiomyosarcontadosecond patient’s
tumour on the other hand, exhibited areas of clasadcoma, osteosarcoma,
rhabdomyosarcoma, and angiosarcoma. The tumours on
immunohistochemical staining showed positive stajrfor vimentin, S-100
protein, desmin, actin, myoglobin, Ulex europaegdlutinin. Whilst the
sarcomatous elements were negatively stained éstaie-specific antigen,
epithelial membrane antigen, and cytokeratin, Hreinomatous elements of
the tumours were positively stained for prostateesfic antigen, epithelial
membrane antigen and cytokeratin. Consideringdbethat the second case
of carcinosarcoma which contained angiosarcomacalstained other types
of sarcoma as well as carcinoma components irutheur one cannot predict
which element of the mixed tumour would be mostipreinant in the
determination of the outcome of the patient.

Russo et al. [46] reported 1 case of angiosarcdrtfzeqrostate gland out of
43 adult soft tissue sarcomas that had been adhtdtthe Memorial Sloan
Kettering Cancer Center (MSKCC) between July 1982 Becember 1989.
The details of the cases are not separately alaitalthe author.

Lugue Barona et al. [47] reported 2 patients whoeveged 71 years and 78
years respectively who were diagnosed as havirgnmearcoma of the
prostate gland. They reported that the primary wmad the prostate gland in
the first case was composed of adenocarcinoma wiashadmixed with a
neoplastic mesenchymal component which had disgléy@ of
chondrosarcoma, rhabdomyosarcoma, and angiosartiitracegard to the
second case, the adenocarcinoma was admixed viittilesgell carcinoma
and chondrosarcoma. Both of the patients diedaif thisease at 3 months and
9 months respectively after surgery. Details oftthe cases reported are not
available to the author therefore it is not cleaether any of the patients had
previously had radiotherapy or not.

Boucher et al. [48] reported the cytological featuof 15 cases of
angiosarcomas from various sites and among thess,cane case (a 79-year-
old man) had represented a cervical lymph nodestatis from a primary
prostatic epithelioid angiosarcoma. Histologicamnation of the primary
prostatic tumour showed low-grade epithelioid asgieoma of the prostate
and histological examination of the cervical lympide also showed low-
grade epithelioid angiosarcoma. Immunohistochenstalies showed
negative staining for prostate-specific acid phasgbe (PSAP), prostate
specific antigen (PSA) and cytokeratin; and fasthl-related antigen was



positive as well as CD31 was positive in the inghenary tumour. Details of
the case including exposure to radiotherapy aravatable to the author.

Conclusions

Primary angiosarcoma of the prostate gland (PAS®ORYare aggressive
tumour which can afflict children and adults. L&ssn 20 cases of PASOP
have so far been reported. It has been postula&gtior radiotherapy for
adenocarcinoma of the prostate gland is a rislofdot the development of
PASOP. In view of the few reported cases of PAS@Prue biological
behavior of the tumour may not be well known andauld appear that there
is no consensus opinion on the best treatmentraptiat would improve the
outcome of PASOP. In view of the increased praaifcecreening for
adenocarcinoma of prostate and the increasing fuseliotherapy as
treatment of curative intent for adenocarcinomthefprostate gland there is
the likelihood that there would in the future beierease in the number of
reported cases of PASOP provided clinicians reipegisies of prostate glands
in patients’ whose diseases have relapsed afterthadapy of their prostate
glands. A global multi-Centre-trial is needed taodfitreatment options that
would improve the prognosis of PASOP
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Figures 1, 2, and 3:

Figure 1: The tumor consisted of pleomorphic cafid large nuclei with
clumped chromatin and prominent nucleoli, Mitoseseasily seen (arrows).
Vascular channels lined by atypical endotheliallscate present within the
tumor (hematoxylin-eosin, original magnification 4K0).

Figures 2 and 3: Tumor cells show positive stairiorgactor Vlli-related
antigen (Figure 2) and CD 34 (Figure 3) (immunaigbemistry original
magnification, X 400).

Figures 1, 2, and 3 have been reproduced fronYigtjal S, Chandan M D,
Loren Wolsh MD. Postirradiation Angiosarcoma of Brestate Arch Pathol
Lab Med 2003 Jul; 127(7): 876 — 878 with permisgiom the College of
American Pathologists; this permission is for sengbe and copy right is still
maintained by the College of American Pathologistdehalf of the journal.
Any further reproduction or use would require coigit permission from the
College of American Pathologists. (College of Aiw@n Pathologists Copy
right Notice © 2010 College of American Pathologig?ermission to use
figures, tables, and brief excerpts from work irestific and educational
works is hereby granted provided that the soureeksiowledged. Any use of
material from this work that is determined to bairfuse” under section 108
of the US copy right Law (17 USC, as revised by. P4 — 553) does not
require the society’s permission. Republicatiostesatic reproduction,
posting in electronic form on servers, or othersusiethis material, except as
exempted by the above statements, requires wptemission or license from
the College of American pathologists)






Addendum: A summary of reported cases of primary angiosarcoma of the prostate
gland available to the author [If you feel the addendum summary isbetter than the
table then the table can be removed or | welcome suggestions regar ding the for mat of
thetable]

Botesco et al. [17] 1902 - 2 years 9 months; Dysuria & constipation; Ndas&sis; No
metastasis; Many neoplastic blood vessels, degévee@nnective tissue, lymphocytic
infiltrates; Died 1 day after admission.

Sallerasand Vilar [18] 1924; 32 years 9 months; Dysuria & constipation; No rs&tsis;
No; Many vascular spaces associated with roungiadked, at times multinucleated cells;
Was lost to follow-up but was terminally ill;

Smith et al. [16] 1986; 60 years; reduced stream of urine, urinary frequeNo; Sheets of
solid or round pleomorphic cells which had abundambplasm; enlarged hyperchromatic
pleomorphic nuclei; the tumour cells were linind-Bke spaces which contained blood with
prominent tufts; Immunohistochemistry was posifiwefactor VIII.; pleomorphic elongated
spindled cells; the nuclei of the tumour had vafredh small and pyknotic to large and
vacuolated and with clumped chromatin which corgdiane or more nucleoli; there were
rare vascular structures which had been lined milkignant cells; immunohistochemical
staining of the tumour showed positive stainingFactor VIII. The histopathology was
adjudged to be consistent with poorly differentissarcoma with angiosarcoma with features
of angiosarco; Radical cystoprostatectomy & pargakction of pubic bone, uretero-ileal
diversion plus pelvic lymph adenectomy. The tumuad extended to the pelvic wall margin
& was not resectable; 12 out of 22 lymph nodesaiortd tumour deposits, Adjuvant
chemotherapy could not be given because of therg&ipoor functional status; He
underwent radical cystoprostatectomy wiith lymphasttomy ureteroileal urinary diversion.
The resection of the tumour was complete with tirgisal resection margins clear of
tumour. He also received adjuvant chemotherapy &tinscafter his operation with
doxorubicin 70 mg/m2 which was followed by 3-weaterval with 75 mg /m2 for a total of
6 courses; He died at 6 months; Alive & free okdse at 24 months follow-up;

Chan et al. [19]1990; 35 years; pain, haematuria, urinary frequency; ktates in lung,
spleen, liver & mesentery; No; cellular & vasculamour tissue in the prostate gland; the
vascular areas were lined with neoplastic celltviwiere spindled shaped and which had
frequent mitotic figures; the tumours exhibitedipee immunohistochemical staining for
factor VIII and vimentin.; He developed massivemaguria after prostate biopsy which
required CT guided selective angiography and emattin. He died as a sequel of
disseminated intravascular coagulopathy (DIC) 4sdater; He died after 5 weeks

Oliva Enchina. [20] 2001; 31 years; LUTS, urinary urgency, dysuria, incomplemptying

of bladder and decreased libido; No metastasighElml angiosarcoma which had infiltrated
the urinary bladder and prostate gland. The tummaummunohistochemical staining stained
positively for factor VIIl and CD21; Radical progtatomy with partial resection of the
bladder neck and ileo-obturator lymphadenectong/ntiargins were not clean (not free of



tumour). He received six cycles of adjuvant chera@hy with ifosfamide and adriamycin as
well as radiotherapy; He was alive and free oéaée at 36 months follow-up.

Chandan and Wolsh [1] 2003; 77 years; visible haematuria, urinary frequengsgudia, and
spasm; No metastasis; History of adenocarcinonprasitate, Gleason 7 which was treated
by means of external beam radiotherapy 10 yearsegdneg his presentation. His presenting
serum PSA at the time of diagnosis of PASOP, wa82R ng/ml (within normal range);
proliferating vascular channels which were linedabypical endothelial cells that were
surrounded by spindle-shaped cells. The tumous eadre noted to be pleomorphic with
clumped chromatin and prominent nucleoli. Immuntatkemistry of the tumour was
positive for factor VIII, CD34 and vimentin. Tramsethral resection of prostate (TURP) and
post-operatively developed massive bleeding/haaimaand died 4 days later; He died at 4
days;

Leeet al. [21] 2006;19 years; dysuria, haematuria, & abdominal pain; niastasis; He
had a history of immature teratoma; his sensfatoprotein was 192 ng/ml (normal range <
20 ng / ml); his serum R-Human chorionic gonaddtmopvas 11.6 mlU / ml (normal range <
5 mlU / ml).; Variably sized glands which werediheither by mature or immature
intestinal, respiratory, and neurone epitheliamiaure chondroid tissue, mature adipose
tissue, and atypically non-proliferating endothiediglls which had sporadic large,
hyperchromatic nuclei, and frequent mitotic figutgsical of intermediate grade
angiosarcoma. The tumour on immunohistochemis&iynat positive for CD31 and CD34.;
At the beginning he was treated for immature teratdy means of bleomycin, etoposide,
and cisplatin chemotherapy; nevertheless, the tumass continued to grow; he then
underwent radical cystoprostatectomy and formadioain ileal conduit; He was alive and
free of disease at 16 months follow-up.

Guo et al. [10] 2009; 65 years; haematuria & intractable perineal painNo metastasis; He
had a history of Gleason 3+3 = 6 adenocarcinontheoprostate gland which was treated by
means of androgen ablation and radiotherapy 4 ywaceding his presentation. His serum
PSA test at presentation with PASOP showed unasilecPSA; A vasoformative growth
which had complex anastomosing channels was sehistmhogical examination, the tumour
cells had highly atypical nuclei that had robustotic activity. The tumour exhibited positive
immunohistochemical staining for CD31 and CD34;al pelvic exenteration in which the
surgical resection margin was found to be posftivaumour; He died at 8 months.

Khaliqg et al. [2] 2012; 73 years, haematuria, diurnal urinary frequency and nocfidia
metastasis; He had a history of adenocarcinomaostaite Gleason 3 + 3 = 6 which had been
treated by means of external beam radiotherapyeathytherapy boost 8 years preceding
the diagnosis of his PASOP. His serum PSA at the tf the diagnosis of PASOP was 1.2
ng / ml (within normal range); Proliferating vasauthannels were seen on histological
examination and these channels were lined by apitd malignant- appearing endothelial
cells, which were adjudged to be consistent witfhlgrade angiosarcoma. The tumour cells
on immunohistochemistry exhibited positive stainiagfactor VIII and CD31. The tissue

had been extensively infiltrated by atypical cétlat had active mitotic activity; He



underwent total pelvic exenteration and it was ddbat the urinary bladder, and seminal
vesicles were directly involved by the tumour egien. During the cystoprostatectomy the
tumour was observed to be present the urethralimargl the left anterolateral pelvic
sidewall. The surgical margins were positive fogiararcoma and six of thenine pelvic
lymph nodes were positive for metastatic adenooarma of the prostate gland with extra-
nodal extension; He died at 9 months

Humphrey et al. [42] 2012; 67 years; urinary tract obstructive symptoms &mnee or

absence of metastasis not mentioned in paper avalitd be presumed there was no
metastasis. He had radiotherapy for carcinomaeptbstate gland 7 years preceeding the
diagnosis of his PASOP; Histological examinatibowsed a neoplastic spindle proliferation
which formed irregular vascular channels which edetted through the stroma of the
prostate and urinary bladder. Other areas of th®tm were more solid and admixed with the
vascular spaces. The vascular channels were lneédplastic endothelial cells which had
displayed nuclear atypia. The tumour cells on imatistochemical staining stained
positvely for CD31, CD34, and Factor VllI-relatectigen. The was no evidence of any
residual adenocarcinoma of prostate and immnuraxtiismistry had shown negative
staining for pan-cytokeratin, prostate specifiagen, and prostate specific acid phosphatase
which together confirmed the diagnosis of PASOP amgknce of adenocarcinoma of
prostate; TURP for lower urinary tract symptomsngderm outcome not reporter; case was
reporter not long after the TURP;

Campschroer et al. [41] 2014; Angiosarcoma of prostate in patient who previouly
brachytherapy for adenocarcinoma of prostate;

Guptaet al. [3] 2014; 71 years; lower urinary tract symptoms and vesithematuria; The
patient had radiotherapy to the prostate as tredtfoe an incidentally diagnosed Gleason 3
+ 3 = 6 adenocarcinoma of the prostate based uqdme serum PSA of 4 ng/ml
investigation 5 years prior to the diagnosis of E&S

Scharpira et al. [44] 1963; Details not available:

Wick et al. [45] 1989; 69 years; It was a carcinocarcinoma with othpesyof sarcoma;
Details not available

Russo et al. [46] 1992; Details of the case are not available to the@uth

Loque Barona et al. [47] 2000; Case 1 71 years presentation not available twguDetails
of metastasis or no metastasis not available lbubtm mixed adenocarcinoma;
chondrosarcoma, rhabdomyosarcoma, angiosarcomaijedt available to author tumour
mixed adenocarcinoma; chondrosarcoma, rhabdomyamsarcangiosarcoma; Surgery but
details of surgery not available; Died at 3 months

Boucher et al. [48] 2000; 79 years, details of presentation not availablauthor Cervical
lymph node metastasis; Details not available tb@yt_ow-grade epithelioid angiosarcoma
of prostate ; PSAP negative, PSA negative, cytakereegative; Factor Vlll-related antigen



positive, CD31 positive in primary prostate tumdbetails of treatment not available to
author Details of outcome not available to author



Table 1: A list of reported cases of primary angiosarcoma of the prostate gland

Authors/Refe | Age/Pres | Metastasis/| Exposure to | Histopatholog| Treatment | Outc
rence/Year | entation | No cancer y of tumour ome
metastasis | radiotherapy
or not
Botesco et al.| 2 years 9| No No Many Died 1 day| Died
[17] 1902 months; | metastasis | metastasis | neoplastic after 1 day
Dysuria blood vessels, admission | after
& degenerative admi
constipati connective ssion
on tissue,
lymphocytic
infiltrates
Salleras and | 32 years; | No No Many Was lost to, Was
Vilar [18] dysuria, | metastasis vascular follow-up | lost
1924 constipati spaces but was to
on & associated | terminally | follo
haematuri with round or | ill w-up
a spindled, at
times
multinucleate
d cells
Smith et al. 60 years; | Local lymph| No Sheets of solid| Radical He
[16] 1986 reduced node tumour or round cystoprostat| died
stream of | involvement pleomorphic | ectomy & |at6
urine, cells which partial month
urinary had abundant | resection of | s
frequency cytoplasm; pubic bone,
enlarged uretero-ileal
hyperchromati | diversion
¢ pleomorphic | plus pelvic
nuclei; the lymph
tumour cells | adenectomy
were lining . The
slit-like spaces| tumour had
which extended to
contained the pelvic
blood with wall margin
prominent & was not
tufts; resectable;
Immunohistoc | 12 out of 22




hemistry was
positive for
factor VIILI.

Pleomorphic
elongated
spindled cells;
the nuclei of
the tumour had
varied from
small and
pyknotic to
large and
vacuolated and
with clumped
chromatin
which
contained one
or more
nucleoli; there
were rare
vascular
structures
which had

lymph
nodes
contained
tumour
deposits,
Adjuvant
chemothera
py could

not be given
because of
the patient’s
poor
functional
status

He
underwent
radical
cystoprostat
ectomy
wiith
lymphadeng
ctomy
ureteroileal
urinary
diversion.
The
resection of
the tumour
was
complete
with the
surgical
resection
margins
clear of
tumour. He
also
received
adjuvant
chemothera
py 2 monthg
after his
operation
with
doxorubicin




been lined with| 70 mg/m2
maglibnant which was
cells; followed by
immunohistoc | 3-week
hemical interval
staining of the | with 75 mg
tumour /m2 for a
showed total of 6
positive courses
staining for
No No Factor VIII. Alive
metastasis The & free
histopathology of
42 years: was adjudged diseas
to be e at
Pain consistent with 24
poorly month
differentiated s
sarcoma with follo
angiosarcoma wW-up
with features
of
angiosarcoma.
Chan et al. 35 years; | Metastases| No Nodules of | He He
[19] 1990 pain, in lung, cellular & developed | died
haematuri spleen, vascular massive after
a, urinary | liver & tumour tissue| haematuria 5
frequency| mesentery in the prostate after week
gland; the prostate s
vascular areasbiopsy
were lined which
with required
neoplastic CT guided
cells which | selective
were spindled angiograph
shaped and |y and
which had embolizati
frequent on. He
mitotic died as a
figures; the | sequel of
tumours disseminat




exhibited ed
positive intravascul
immunohisto | ar
chemical coagulopat
staining for | hy (DIC) 4
factor VIII days later
and vimentin.
Oliva 31 years; | No Epithelial Radical He was
Enchina [20] | LUTS, metastasis | angiosarcorn| prostatectomy alive and
2001 urinary a which had | with partial | free of
urgency, infiltrated resection of | disease at
dysuria, the urinary | the bladder | 36 months
incomplet bladder and | neck and ileo+ follow-up.
e prostate obturator
emptying gland. The | lymphadenect
of tumour on | omy; the
bladder immunohist | margins were
and ochemical | not clean (not
dcreased staining free of
libido stained tumour). He
positively received six
for factor cycles of
Vill and adjuvant
CD21 chemotherapy
with
ifosfamide
and
adriamycin as
well as
radiotherapy
Chandan and | 77 years; | No History of proliferating Trans- He
Wolsh [1] visible metastasis | adenocarcino| vascular urethral died
2003 haematuri ma of channels resection of| at 4
a, urinary prostate, which were prostate days
frequency, Gleason 7 lined by (TURP) and
dysuria, which was atypical post-
and spasm treated by endothelial operatively
means of cells that were | developed
external beam surrounded by | massive
radiotherapy | spindle-shaped bleeding/ha
10 years cells. The ematuria




preceding his| tumour cells | and died 4
presentation. | were noted to | days later.
His be
presenting pleomorphic
serum PSA at with clumped
the time of chromatin and
diagnosis of | prominent
PASOP was | nucleoli.
0.0023 ng/ml| Immunohistoc
(within hemistry of the
normal range) tumour was
positive for
factor VIII,
CD34 and
vimentin.
Lee et al. [21]| 19 years; | No He had a Variably At the He
2006 dysuria, | metastasis | history of sized glands | beginning | was
haematuri immature which were | he was alive
a, & teratoma; lined either | treated for | and
abdomina his serunu- | by mature or | immature | free
| pain fetoprotein | immature teratoma | of
was 192 intestinal, by means | disea
ng/ml respiratory, | of se at
(normal and neurone | bleomycin,| 16
range < 20 | epithelial, etoposide, | mont
ng / ml); his | immature and hs
serum [3- chondroid cisplatin | follo
Human tissue, mature chemother| w-up
chorionic adipose apy,;
gonadotroph| tissue, and | neverthele
in was 11.6 | atypically ss, the
miU / ml non- tumour
(normal proliferating | mass
range <5 endothelial | continued
miU / ml). | cells which | to grow;
had sporadic | he then
large, underwent
hyperchromat radical
ic nuclei, and | cystoprost
frequent atectomy
mitotic and
figures formation
typical of of an ileal

intermediate




grade
angiosarcoma

condulit.

. The tumour
on
immunohisto
chemistry
stained
positive for
CD31 and
CD34.
Guo et al. 65 years; | No He had a A Total He
[10] 2009 haematuri metastasis | history of vasoformativ | pelvic died
a& Gleason 3+3 e growth exenteratio| at 8
intractabl =6 which had n in which | mont
e perineal adenocarcin| complex the hs.
pain. oma of the | anastomosing surgical
prostate channels was| resection
gland which | seen on margin
was treated | histological | was found
by means of| examination, | to be
androgen the tumour | positive
ablation and| cells had for
radiotherapy| highly tumour.
4 years atypical
preceding | nuclei that
his had robust
presentation| mitotic
His serum | activity. The
PSA test at | tumour
presentation| exhibited
with PASOP| positive
showed immunohisto
undetectablg chemical
PSA staining for
CD31 and
CD34
Khalig etal. | 73 years; | No He had a Proliferating | He He
[2] 2012 haematuri metastasis | history of vascular underwent | died
a, diurnal adenocarcin| channels total pelvic| at 9
urinary oma of were seen on| exenteratio| mont
frequency prostate histological | nand it hs
and Gleason 3 +| examination | was noted




nocturia.

3 =6 which
had been
treated by
means of
external
beam
radiotherapy
and
brachythera
py boost 8
years
preceding
the
diagnosis of
his PASOP.
His serum
PSA at the
time of the
diagnosis of
PASOP was
1.2ng/ mi
(within
normal
range).

and these
channels
were lined by
atypical and
malignant-
appearing
endothelial
cells, which
were
adjudged to
be consistent
with high
grade
angiosarcoms
. The tumour
cells on
immunohisto
chemistry
exhibited
positive
staining for
factor VIII
and CD31.
The tissue
had been
extensively
infiltrated by
atypical cells
that had
active mitotic
activity.

that the
urinary
bladder,
and
seminal
vesicles
were
directly
involved
by the
tumour
extension.
During the
cystoprost
atectomy
the tumour
was
observed
to be
present the
urethral
margin and
the left
anterolater
al pelvic
sidewall.
The
surgical
margins
were
positive

for
angiosarco
ma and six
of thenine
pelvic
lymph
nodes were
positive
for
metastatic
adenocarci
noma of




the

prostate
gland with
extra-
nodal
extension
Humphrey et | 67 years; | Presence of He had Histological | TURP for | Long
al. [42] 2012 | urinary absence of | radiotherapy| examination | lower term
tract metastasis | for showed a urinary outco
obstructiv| not carcinoma | neoplastic tract me
e mentioned | of the spindle symptoms | not
symptom | in paper prostate proliferation repor
S and it gland 7 which formed ter,;
would be | years irregular case
presumed | preceeding | vascular was
there was | the channels repor
no diagnosis of | which ad ter
metastasis.| his PASOP | dissected not
through the long
stroma of the after
prostate and the
urinary TUR
bladder. P
Other areas of
the tumour
were more
solid and

admixed with
the vascular
spaces. The
vascular
channels
were lined by
neoplastic
endothelial
cells which
had displayed
nuclear
atypia. The
tumour cells
on
immunohisto
chemical




staining
stained
positvely for
CD31, CD34,
and Factor
Vlll-related
antigen. The
was no
evidence of
any residual
adenocarcino
ma of
prostate and
immnunohist
ochemistry
had shown
negative
staining for
pan-
cytokeratin,
prostate
specific
antigen, and
prostate
specific acid
phosphatase
which
together
confirmed the
diagnosis of
PASOP and
absence of
adenocarcino
ma of
prostate.

Campschroer et al.

[41] 2014

Angiosarco
ma of
prostate in
patient who
previously
had
brachythera

py for




adenocarcin

oma of
prostate
Guptaetal. | 71 years; The patient
[3] 2014 lower had
urinary radiotherapy
tract to the
symptom prostate as
s and treatment
visible for an
haemturia incidentally
diagnosed
Gleason 3 +
3=6
adenocarcin
oma of the
prostate
based upon
routine
serum PSA
of 4 ng/ml
investigation
5 years prior
to the
diagnosis of
PASOP
Scharpira et | Details Details not | Details not | Details not Details not| Detai
al. [44] 1963 | not available | available available available | Is not
available avail
able
Wick et al. 69 years; | Details not | Details not | It was a Details not
[45] 1989 details available | available carcinocarcin| available
not oma with
available other types of]
sarcoma
Russo et al. | Details Details not | Details not | Details not Details not| Detai
[46] 1992 not available | available available available | Is not
available avalil
able
Loque Barong Case 111 Details of Details npt  tummaied | Surgery Died




et al. [47] years metastasis | available to | adenocarcino| but details | at 3
2000 presentati| or no author ma, of surgery | mont
on not metastasis chondrosarco| not hs
available | not ma, available
to author | available rhabdomyosa
but tumour rcoma,
mixed angiosarcoma
adenocarci
noma;
chondrosar
coma,
rhabdomyo
sarcoma,
angiosarco
ma.
Boucher et al| 79 years, | Cervical Details not | Low-grade Details of | Detai
[48] 2000 details of | lymph available to | epithelioid treatment | Is of
presentati node author angiosarcoma not outco
on not metastasis of prostate ; | available | me
available PSAP to author | not
to author negative, avail
PSA able
negative, to
cytokeratin autho
negative; r
Factor VIII-
related
antigen
positive,
CD31
positive in
primary
prostate

tumour







