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ZupnAnpwpa Statpo@ng mou mepiéxel 320 mg
alBavolikou ekXUAiopatog Serenoa repens.
TuppalAel otnv Kaln Asttoupyia Tou mpootatn
Kl TOU OUPOTTOINTIKOU GUGTHHATOG.
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Ta cuumAnpwuata SlaTpoPng Sev TPEMEL VA XPNOILOTIOIOUVTAL
W¢ UTTOKATACTATO MIAa¢ looppomnuévng Siattag. Mpoidv
yvwotornolnuévo otov EO®: 4341/21.01.2016. O aptBuog
yvwoTtonoinongotov EOD Sev eméxel Béon adelag KukAogpopiag
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(dutasteride/tamsulosinHCl) Capsules
OAa Ta avwTEPW EUTTOPIKA CHIATA AVAKOUV 1 £X0UV
TTapaxwpenBei atov Opido Etaipeiov GSK.

« A. Knoioiac 266, 152 32 ABrva, TnA.: 210 6882100 Bon®@roTe va yivouv Ta @appaka 1o ac@alr kai avagépete OAEX Tig avemfuunTeg
* Adpiavouttohewg 3, 551 33 Kahapapid Oca/vikn, TnA.: 2310 422788 evépyeieg via ONA Ta @apuaka oupmrAnpdvovrag v «KITPINH KAPTA»

GR/Pharma/0004/17 IXXYZ: 10/2016-10/2018
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TIEPIAHYH TQN XAPAKTHPIETIKQN TOY MPOIONTOX
1 ONOMAZIA TOV (DAPMAKEYTIKOV I'IPOIONTOE DuodartO 5 mg /0 4mg okhnpd kaakia. 2. HOIOTIKH KAI NOZOTIKH ZYNOEZH Kdbe aknpo kabakio I!EpLE)(El
0,5mgb A ). ExBoyo e yvworéc Spdoeic: Kdbe kalaxio mepiéyet

16 kat 0,4 mg Tay ] e 0,367 mg oy
Aexibivn (n omola evéexsml va nzplzxsmoym)\mo) L Sunset ellow 13 110) Kege Kadiio mepiéyet <0, 1r mg sunset yellow. Matov n)\r]pn Kum}\oyo w sKéoxmv
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uaupo Hehav o GS 7CZ. Kafe akApo kabaxio mepiéyet apatpibia eNeyyopevn 0 NG kat évar kabakto Soutaatepiding
and uu)\akn Tehartivn. 4. KAINIKEE NAHPOOPIEE 4.1 Bspaneum(eg evbeifel Gspamu uﬂprV €ug coﬁupwv ouuntwumwv kahonBoug unspn)\ucmq U
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aMayfic ano povoBep 0 1 Uy } Tapoouhootvy e Duodart, Negpikij 6uoharoupym H sm&paun e vedpiiic Suakettoupyiag oty
¢apuumkwnnm g Soutaotepidng- muoouhomvng 86y £eL pehemnBel. Emumm ot npooupuovn g Socohoyla oe neplrwon vedpikr; Suakettoupylag Sev
elvat anapatum (BNée napaypddoug 4.4 ke 5.2). Hatiki duderroupyia H smﬁpaun me nnuum( Buo)\euoupvtaq omy rbupuukomvnnxn mg Bouwmsplﬁnq

napuuevouv EVIOG TWV ¢ucw)\cvmwv opuuv 1 Socohoyia Gev ypeidZetan vt pubjuoret. In vitro olte ) Slalenapn oute n mponpavohohn, ToihwpopeBetalion,

Aodevakn, yhyumevkhapion kat n muﬁaonmvn usmﬁa}\ouv 10 ee0Bepo KAdopa TG muoou}\ouwng at0 avBpumvo Mrmuu
Outsnwuuou}\oown usmﬁmlws}\suespak)\auuummc G, T 16, ToxAwpoeBeLaiong Kot g YA . 4.6 Toviyo Kunan
Ko yehouyiar H xprion tou Duodart otig yuvaikeg uvtszlevumL Dev oy &Eéuxesl pehteg ya Ty &speuvnon me emépaonq U Ducdan TV EyKUMOTUVY,
Tov Bnaoyd kau v yoviotta. OtakohouBes Snlaoel ammtompt(ouvmv SlaBan Mnpodopia ano us)\asc LETa Esxwpmu ouotatikd (Aéne napdypado
53). ykuuocuvn Omuwg ke dhhot avaatoeis g St avaywydang n Soutaatepifn uvams)\)\a TV petatpon mq temompovnq 3 éluéporsmmapovn, Kt
evbexetal edv yopnynBet oe yuquKu TI0U €yKUHovel dppev EuBpuo, vat epmodiael v uatohoyikn avarug Twv ewTepkwy yewnika opvuvwv Tou eppplou
(BAéne mapdypado 4.4). Mikpd nood doutaatepidng eyouy aviyveuBel oto oméppa ot dropa mou Ekafav éoumoreplén. Dev elvat yvwato éva dppev €uBpuo v
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ouvioTdTaL onwgouoesvng anodedyet éBean TG ouvTpadou Tou aTo MEPHA e T Ypron Tpod H Yopiiynan uSpoghuptkr o qoe
Bnhukoug éykuoug apoupatou kat kovikhoug Sev éSetée kivBuvo yie to euBpuo. Mo mnpodopieg o mpokhwika eBopéva BAéme napdypado 5.3. Oq)\uouog Dev
elva yvwoto eav ) Soutaotepion f n Tapoouhootvn anexkplveral oto uTpko yahet [oviwdtnra H boutaotepion éxet avadepBel ot emnpedlet ta yapaktpLoTka
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ayyelootbiatog nou snayswl ano mv muoou)\omvn) 0T} 00yL0, ot ¢)wrma 1} o€ onotodimote dMo ano Tar éxSoye Mo avadépovtaL otV nupaypa¢o
6.1. - aoBevelc i otopiko opeocwnmq undraong, - aoBevels pe ao[)upn nnuum bualetroupyia 4.4 Erbikég mpoerbomotiaet kan mpoduhagels kad m yprion
H ouvbuaopén Gepunsla Bor mpémel vt ouVTayOypGELTOL HETE QO TPOCEKTIKY u&o)\ovnor] 10U odéhoug kuBlvou Aoyw Tou Suviika augnuévou Kvbivou
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016G kot evog aveay ‘twv a\da, abpevepy Soyé npwnotwq | v, Qo 0Tt peTad) Twv anopwv Tiou Sev
s)\auﬂuvav o ouvéuaouo Te auréq T 800 pehétec ouxvomm Eudaviong g Kap&umc avenapkstug v xaw])\n 1<1%i Ka petaBnm usmﬁu v peketay
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KaBuG Kt 0F TaKTIKG SlooTaTa Katd w &dpxsm ¢ Bepanelag, ot aoBevel B npém vt ehéyyova pe Saktul e€gtaan Stor tou 0pBou ko e dheg
efetdoel; vy uvtxveuon npouwnmu kapkivou 1) Ay aewv mou pmopel va mpokaholy Ta ibla DyaTe e w KYN. Toc enineba tou etbivol
npomunkou uvnvovou (PSA) atov opo anorehodv Baatko Héco yia Ty aviyveuan npomunkou KupKWOU ToDuodart npom)\a Jeluwon Twv uzcwv EMmédwy PSA
opob kaxd 50% nepinou etd and b unvec Bepancia, Ac(-)svaq Tiou AeyBavouy to Duodart Bo pénet vat éxouv pict véat Baotk nun PSA petd amo 6 prveg

Twv onepparolwapiwv f ot Aetroupyia wy onepparolwapiwv Sev éxet agohoynBet. 4. 7En16pdustc otV tkavotta odrynang Kot xeupwuoé nyavav Aev Eyouy
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eucbuvwn Tiou oyetovta pe 0B | undtaon onwg {aAn, otav AapBdvouv to Duodart. AvemBuntes evépyees Ta Gebopeva mou
et{ovia e 1 oupopynon F", kmmuoou)\ouwn:ano v avdhuan motxstwvt!etwvmc pekéme CombAT(Combmat\on of

Muodartand Tamsu\osmi, pia cuvkpwn 6oummptér|§0 Smg Kmmuoou}\oowngo 4mg um ¢opumv nuépa vmsoaspa €, ug cuvxopnynon i g uovoespansm
‘Exew anobeuyBel B Duodartpz yyopiynan il ,,Km o) (B)\sns paypado 5.2). MapariBera eniong Yo
mipodih twv avemBupnTwy svepyamvrwv, wp [ 1 Kt o whosti). Na unuaweaouoxlohegomvsmeuunrsq svepystscnou
avad:spenmvustusmuspouqouaumKu5xouvavu¢sp8auucDuodartKatautsqouunspduu[}avowulvtu Anpodopiatou dchou. AeSopévarand v
4err Mehém CombAT éyouv eiet ot ouyvotnTat epidviang omotaadmote avemBOpnTG eveépyelag oyeTilopevnG He To GAPHKO KarTd TV Kplan ToU EPEUVTH,
kared ) Bidpketor tou mpaou, Gedtepou, Tpttou Ka tétaptou étoug Bepanela avriototya Atav 22%, 6%, 4% kat 2% yia v Bepamela ouvﬁuuuuob Souraotepidng
Kmtaunou)\oo[vng, 15%, 6%, 3%KmZ%ymrnvucvoBepuneiuueéouwmp[ﬁn KallS%,S%,Z%KmZ%ymmv {a pe Tapooudootvn. H L," 0
ougvoTTa eu¢uvwnq avenBlpnTwy evepvetwv any opdba g Sepansmg uuv&oaouou 0] npwro €to¢ Bepaneiac, odedotav oy uwn}\orepn ouyvoTTa
su¢avwnc oYWV T YWy N prexpy v TIou map osuummvouaéa OLuvszuumsg
EVEDYELEG OYETILOEVES e T0 GapHaKO KaTd TV Kpiar o EPEVVIT EXOUY avucbepea e ouyvotnTa peyohutepn 1 fon Tou 1% kaa Blapxsm TOU TPGITOU £TOUG
Bepancio oy Mehém CombAT. O khwikég peNéteq povoBepanelag o KYM kot n pehém REDUCE daivoviau atov mapakdrw mivaa. EnupoaBétwg, ot
Bluneq evépyeteq yia v Tapoouhoaivn mapakdw Basiloviar ae mnpodopieg mou elvar diaBéatpes dnuoaitg ato kowo. H cuyvoTHTa QUTGY Twy
avemBUnTWY evepyewwy au§vetal otav ypnoylonotettat auvduaayiévn Bepameia. H ouyvotTa Twv avemBUNTWY evepyeldv avayvwpioBike amo kAwikég
Sokuéc: upvég; >1/100 éwg <1/10, Ot ouyvée >1/1000 éwg 1/100, Induieg; >1/10,000 éwg <1/1000, Moky ondwieg; <1/10,000. Evidg kdbe karnyopiag
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Bepunciag e Duodart 1 o ouvioratat o Ttk éheygog v ey PSA. Ot ety adon am Toyoynhonepo entneBo PSA kard oy durac epdviang, ot avemuBOnTe: evépyetes napariBevra kard GBivouoa oetpd coBapdnras,

Sdpketo g aywyrG pe Duodart pnopet var anpiaivet Ty nupoumu Kapkivou Tou npoumm [l&unspa udnhag Wonﬁemqinun QUHdpGwaNG mpog Tig bnyieg - g : 7 o m ryer
Mg o Duodart Kat Ounpenswu aflohoyelat pOGEKTIKG, aKOpal Kol av autsq OLTIYE elvau vrag Tou duatohoyikol supoucvm avﬁpsq nou éstuu[Bavouv Kayopcfoprasd ol Avemiyes vépyeeq \osunt on | Ta !
50: 1 (BAéne mapdypado 5.1). Mo mv epumvsm G Ty PSA o aoBev) mou Aapfavet A olén, B npem va QuyKp - — - Taooutootv) -
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ugnloy 6m7uou mxoryt?smc Ta anotehéopara utuc KWK uzkmq [us)\sm REDUCE) o€ dvBpeg pie aufuévo kivduvo su¢avwn: KapKivou Tou TpootdTy - ; p -
unoxu)\utbe unhdrepn suyvoTTa zu¢av10nq Kapkivy TU npocmm Gleason 8-10 atouc GvBpeg nou éhaBav SoutaatepiBn GuyKOLTIKA e T0 EKOVIKO ¢upuaxo - - AwSM@ - - ,OXL oqm_
H ouoyéuon petol 60ummpx§nq Kot mpKwou o npcumm unhos eBpou kaxorBeta bev elva oadg.. Ot avépeq Tiov Aadvou Duodart Bumpénelva | AvveloKg Satapayéc 0p ] UMoTan Oyoupv
aftohoyodvrat TaxTikd yia kivéuvo kapkivou Tou TpooTdT nspl)\quﬁuvopsvou T0U héyyou PSA (B)\sns paypago 5.1). NE(plen Gual for H Bepameia payEq 10U faro, tou Bupaka (Puinba Oxoup
aoBevay e Bapid vedpikr uaketroupyia (kdBupan Kpeamvivg utkporspn v 10 ml/min) o npsnet v npooswl(sml e Tpoooy| Ka(-)wg ool aoBevelg st Kattou pecoBwpdkiou
sxouv uehernest Yméraan OpBootamikn: Omwg pe AMoUg aviaywviotes Twv dhda, uncpet vat edaviaBet peiwon T aptplaxig DOYEQ TOU YOOTEVTEDIKDD DuokoGT . . Oy v
nigang kod t Sidpketa Bepaneiag e tapoouhoatvn, wg anotéheapa rng onowq nmavunq unopa v epdavioBel uuyxonn 01 aoBevel mou apyilouv Beparela e Ngpou i i Do
Duodart mpémet va mpoetd v kueovrulomv o 0 xanpww auprmpata opootarikr undtaong ({aky, abuvapla), péypt va entuBoly Ta - - "
ouumwuaml‘ ,' vaehay {10 evbeGpevo eupaviang op ‘,unotuang,ouueevngeanpsnuvuzwmulpoéuvuutmmaﬁsponotnuevoc ’N“U““ 9)(“’“)(‘”]
e évay (mavwvmn v dhda, aépsvzpvmwv unodoyewy o ano v évapln xpncng WV avegtohéwy g PDES, SUpTTWHaTIKG: Iuvwmnu npoooxn omv Epeto Oxeoupvi

yyopny a\do-abpevepy qvuoro)\ﬂc‘ unep m ! 16 e avaotoelc PDES (.. otkSevadihn, tad 1.0t payés Tou Bépyatog ka tou uoboplou Lotol AyyetooiSnua Indvia

y £ TWY u)@a by b Katot llVClUIO}\El( PDES swmamborepm uvysLoBmom}\nKunou unopewa usuuoouvmv apmplam meun H S0uBpoyio Stevens-Johnson Tio) omévia

tqumxpovn xpnon o B0 auriy KllU]VOple dappdxwy pmope { uvnikd vt mpokoéaet oupmtwpamik undtaon (Bhéme napdypado 4.5). Suviordrat mpocoy} Kibuo Do
ot W Y ¢ Twv dAda, YWY urodoyéwy aupmeptapBavopéng g muoou)\oclvnq e avooTohels e ¢wo¢oél€o‘rspaonq - 1 - M
(PDES). oLay VWWOTEC TV u)\tbu GpEVEpYIKWY UMOBOYEWY Kol 0L avaoto)\ﬂcmc ¢wo¢oémspacnc1PDE5] evat uu¢orep01 W kud ov popet Edvbnua Opaup
v xuun)\woouv TV apTpLax] iean. H tautdypovn YopAynon auTwY Twy 800 GUPHOKEUTIGY KaTyopLav Suvikd pmopel va T[pOK(!)\EUSl A Kvnapde Oy oupv}
uuowun lB)\sncnapuypurboAS) A(ey;(ewnnkaz’uvﬁpouoqua)tapnctpzﬁacAtsvxexpnnkc Euvﬁpouomcxa)\apngtpxéucUHS) yetnapatnon et kawd m Sidpkela pOYEG T0U (ayWYLKOU OUGTALATOC Kot Mpamiopdg . . Moy onévia
€y)elonone katappdktn o€ oy ¢ aaBevelc mou ehdpp netxav AuBEl 010 naps)\eov Tapoouhoatvn. To IFIS propel va auéfioet tov kivéuvo su¢uv10nq 00 Je0To0 T Suoheroupyia’ o o
odBahyukav emlokdy Kard 6lapKEld T emépBaong ket petd and auth. H évop§n emopevig Bepanelag e Duodart oe aoBevelc mou éxouv mpoypaparioeL - — - m
£yxelonon Kuwppt‘mn Sev ouviotdra. Koxd éu'mmu ¢ TpoeyyetpnTkic agiohdynon ot yuatpol mou B nyztpr']uouv TOV KTppaKTn Kat ot opddeg Ennpeaopevn (uewopéun) liido o 2y -
odBapdrpwy B mpénet vat efetdaouv e mpoaoy v ot aoBevels mou Eyouv poypapyatioBet yia eyyelonon karappdie Aapdvouy 1 éouv AdBet Duodart Diaropayés exoneppationg’ T Tt o
wmzvu61a0¢uALO0UVousxouv)mesnukmu)\)\n)\u ETPOLylo T avaupeTamion T IFIS Kawd t Sidpketa T eyxelpnang, H6tuKonntncmuooqucwr|c1 2 Dotopayé tou paotoy? Sup o .
sBéouch; mpw uno €y)elpnon Karappakm wapmmou BonBael, uMaro o¢s)\o;lkgtnélapksmmg Slakonn TG Bepamelag mpw amd eyyeipnon Katapg Tevik BlatopayEg Kat G015 15 0Bl yopiynone | EGaoBivion N i Opoun
Bev éyeLtexunpuel. Kaidkia mou map dappon H & 916 aroppogduat aroTo Sépa. nuro)\ovoauro oLyuvaikeg, Ta maudid Kmots:bnﬁoteu — . — - - - - —L 1 -
TpéeL v anocbsuyouv w gmn e Kt mou Tap Slappor) (BNéne b0 4.8). Edv yive enadt pfkmbumo iou napovatdlet Stoppor, to & Aovtacepidn + muugv)\oonm and T pehém CgmbAT’ ) QUVOTTG QWY Ty aysmﬁuunrwv SVEpYELG peldveral e TV ngpoéo Tou ypdvou
Sépuar B ipénet v TveTaL apéoug e oanoOvt kat vepd. Avaorolels tou CYP3A4 ka L CYP206 H yoptynon 1 ie toyupoi Bepaneiag ano 10 €0¢ 1 éw 10 €10¢ 4. B. Aoutaatepidn; amo kAwiké pehéteg ovoBepaneiag e KYT. y. Tapoouhoaivr; amé to Baotkd mpogik aogaleia

uvaoro)\ag Tou CYP3A4 (. Ksros(ovulo)\n), 1} o€ hyorepo Babpo pe wxupoug avuom)\etc Tou CYP2D6 (. mapofetivn) unopsl w au{noa v ékBeon oe
0 ) (Bhéme mapaypado 4.5). H ubpoxhwpikn taycouloaivy snousvwg Bev auviotdna oe aoBevelc mou Auubavouv éva wxupo avaotohéa tou CYP3A4

KalL TIpEMEL vt YProWlonote(rat pe mpoaoy o uoesvem nou )\auﬁuvouv éva usrplo avaotohéa Tou CYP3A4, évav Loyupo ) kétplo avaotoléa T CYP206,
ouvﬁuucuo avootohéwv tou CYP3A4 kattou CYP2D6 1) o aoBeveic mou eivat vvmmo otelvat uoesvem petaBohiaté CYP2D6. Hrarmukij uak {’To Duodart

¢ tapoouhoaivng oty EE. 8. MeMém REDUCE (B\éne mapdypago 5.1). . O alvBetog pog kapdiaki) avendpkela amoteNeital and oupgopnTiki kapdiak
OVEHdeElu Kapdiaki} avendpkelo, avendpksxu ¢ aplotepng KoiNiag, ofeia Kupélam avendpkela, kapSloyevéq ook, ofeia avendpkela s aploteprig Koag,
avenapkela g Se€idg kohia, ofeia avemdpkela g Se€idc koihiag, kothiaki} uvsnupkzlu Kapé\oavunvwmmn uvsnupkau QUQOPNTIKI} Huokapdlomadela. >

ésv éxel us)\emeu 3 uceevac e nnuum vooo Anaueitat npoooxn 0T mepiTwon Xopiynang Tou dappdkou oe aoBevelc pe fma éwg uuptu otk

A (Bhéne mapdypaco 4.2, mapdypacdo 4.3 kat napdypago 5.2). MoxaAutoto d)upuuksuukonpotovnsplsxmovxpwuunkonupuyomSunset
Yellow [EllO) Tou propel v o aMepyikés avudpd . Neordaoia paotos Exel avadepbel mpklvoc U uamou 3 uvﬁpsq nou AauBavouv m
Soutaotepion oe KAwikeq Sokiuéc (Bhéne napdypao 5.1) kat kewd v neploéo me KuxAc¢opm§ T0U Tipoiovtog, Ot vunpm 6o mpéret vt evnuzpwvouv Toug

aoBevelc S WoTe v avagépouy @ dyeon onoteabiinote petaBolég otov 0to Tou ucwwu Toug dmwg oZibta f ekpon and TG Bkéc, Ent tou napovmc bev ElVCll

MepihayBa zuuloancmouuumou»(mpzyzﬁuvonmupumou‘Aursgm : A UJTEG EVEQYELEG O)¢ e T Bepaneia e Soutaotepidn
(meptharpB G KL TOU GUV8UaoHoU pe i 1), Autég ot evspvmcunopswaemuzlvouvummﬁmkonmnq

v TG i
ezpumag 0 po)\oc me éoummpléng 0€ QUTAY TV Enovi] Bev elvat wworog AMA AEAOMENA H pedétn REDUCE amokdhule pior udnAdtepn ouyvota
ejddviong kapklvou Tou mpoatdm Gleason 8-10 atous dvdpeg nou EhaBav Soutaatepion auyKkpLTKd: e T0 Ewoviko ddppako (BAéme napaypadou 4.4 kau5.1). ).
Dev éxa TekunpuwBel edv n 6pc’wn g Soutaotepidng vor PeLwogL Tov Oyko Tou npomdﬂ], 1 apdyoveeg cxmléusvot eV pz)\ém, srmps'uoav T amotehéapana
aumq e pehémng. To mapakduw €yer avadepBel e kAwKES Sokués Kat xprion petd Ty kukhogopia Tou mpoidveos; Kapkivog Tou uamu 3 avépeq (ﬂAsne

oudéc edv undpyet autohoyukf ouoyénon pera) endaviang kapivou Tou paotod atoug dubges Kk okponpdBeong ypion A
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paypago 4.4). thxslauewrnvKux)\od)oplarou¢apuakouOtavsmeuuqreqsvspvcusquﬂatnv hodopa Tou Gappdiou maykoopiwg avayvwpiomkav ano

4.5 AMqerubpaaetg e GMa pauppakeutikd mpoiovea kan GG popdég aMnknwpaanq Dev oy 6(5((1)(951 usAstsg, Wl f PO HE 1O
Duodart. Oluko)\ouezcﬁn)\wuem {Zouv v SLaBéatyn ihnpodopt ylamiexwpmamlmnnm A 0i6n Mok oxmxupemvuawun
v emuébwy PSA otov 0po Katd T ﬁmpkem g Bepanetag e Goutaotepidn kat odnyieg uxmm e TV aviyveuan mpoatatikoU kapkivou, BAéne 4.4, Enidpaan
My papudrwy oty (papuakoqunm me 6ouraarfp16ng H Sootumptﬁn amopaMetau kupiw pe HeTaBoNapO. In vitro pekéres Sefyvouv ot o uemﬂo}\tuuoq
uTo¢ KeahUetaL and 1 CVP3A4 Kat CYP3AS, Asv éxouv BiekayBel emorpug us)\sre; u)\)\n)\smépaoswv e 1oxupoug avaotoheic CYP3AY, ﬂavrwq 13 um
OappakokwTike peNéT mhnBuayiol, oL suyKevTp! mq' 0in 0oV 0po fraw KaTd: péao po 1.6 g 1.8 dopec peyahutepeg, aviototyo, o evauu(po
ptBp aoBevay mou avteTwio 0ypova e Pepanay ‘nél)ma(sun (usrpwu:avuoro)\emou CYP3Ad ket avagtohelg tg P-glycoprotein) and ot oe
aMoug acesvac Tuvbuaopoc ya usya)\o YPOVIKO 6Lumnuu s Bourumcplénq I3 rbupuum o fvat loyupol avuoro)\ug T0U evUpou CYP3A (. puovaBlpn,
wétvapipn, vedatodown, I | and To tnouq) ynopei v au{noauq ouyxewpwostcmc Soutaaepidng atov opo. Eni mhéov
avaotol] U] 5.0 avaywyaong Adyw aUE NuENG skesonc om éoummsptén Bev eivat meavn Mavrw petwon ot ougvotza Adng g éoummsplénq unopsl v
efetaabel eav napumpneouv uvem(-)uuntsg svepvsm: MoéneL va onpﬂmezl otom mpumnon avaotohg Tou sv(uuou 0 peydhog xpovoq NuLwG pmopet va
nopatoel nepunspm Ka unopel Ve yp Otepo and 6 prveg oW enucevyBet v.r.u Kuwmon 100pporiag. Xopnvnan g
cholestyramine i utuwpa uﬂumvxopnynun uLugéoancSmg Soutaatepidng Sev emnpéaoe T ¢apuakomvnnm mgd G. EniSpotan e 6 pidng
zrm papuaxokwik dMwy wapuakwv 3¢ o pukpn pehém (n=24) Sudpretac Slo eBSopdbuwv oe uyels dvbpeg, Sev napumpnenks dapuakokwTkA

MnheniSpaon petadl mgd 0 ,,|05mgnuspnotwc) Kt tapoouoatvng A tepalootvnc, Zsaumtn uehém éevunnpxsenloncsvﬁmi dapuakoduvakng
u)\)\n)\zmépaanq H Soutaorepifn Sev éxet kapia enipoon ot dapuakokwntn g Bapdaptung A Styotivng. Autd Setyvel ot n Soutaotepion Sev avaoteMel/
enayel 1o CYP2CY f tov petachopéa P- glycoprotein. Mehéteg u)\)\n)\smépauewv invitro Eslxvouv o1t doutaorepi®n Sev avaotéher ta éviupia CYP1A2, CYP2DB,
CYP2CY, CYP2C19 A CYP3A4. Tapgouloaivn H tautoypovn yopriynan udpoxhwptkiG To G He dapuaxa mov pnopouvva JELWOOUY TV apTnoLaKA Tiean,
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Mn ywotec: AMepyikes avribpdaelc, epaBavopévou Tou efaviarog, kvnapou, Kvthong, TOMIKOU 0BAHaToq KoL ayyemménumog Wuxlmplksc émupu)(zc
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EmimpoaBétuwg, koAmiki pappapuyr, appuBpia, Taxukapdia, Stomvoia, emioTagy, Bapm dpaon, ommik ékmTwon, ToAdpopgo epibnua,
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avogepbei o€ ayéon pe ™ xprion Tapgouhoaivng. H ouyvomna Twv oupBdviwy kai o pohog T Tapcouloaivng wg mpog T aimoAoyiky
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avaorodéa CY P2D6) obriynoe ae alénan e Cmax kat AUC g ubpoyhwptng tapiouloaivng katd eva auvte)\emn 13katl, 6 (mmotxa ﬂupouom uuﬁncn w
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Instructions to Authors

ellenic Urology”is the official scientific journal of

the Hellenic Urological Association. Its main ob-

jective is to publish original articles, reviews and
case reports on diseases of the genitourinary system.
The journal “Hellenic Urology”is also concerned in the
continuous education of the Urologists and aims at pro-
moting the science of Urology. The journal publishes
papers, which concern clinical research and scientific
achievements. It also welcomes clinical investigations
as well as basic and applied laboratory research; new
data and recent developments of urological interest are
also welcomed. Papers published in another journal are
not accepted.

Submission of Papers

1. General Information: The official language of “Hellen-
ic Urology”is English. Authors whose native language
is not English will have their manuscripts proofread by
a professional copyeditor offered by the editorial team.
The authors are allowed to submit their manuscriptinto
Greek and translation will be provided.

All the authors are jointly responsible for the con-
tents of the paper and sign together the Authorship Re-
sponsibility, Financial Disclosure and Acknowledgment
form. The list of authors should not exceed six (6) oth-
erwise the participation of those exceeding the above
numbers should be justified accordingly. In case of re-
ports, the authors should not exceed four (4). In review
articles the authors should not exceed the number of
two. The following should be observed in the case of
clinical studies:

a) The authors should state that the research was con-
ducted according to the principles as have set forth by
the Helsinki Declaration of 1975.
b) In the Studies that involve human subjects, a state-
ment - approval from the appropriate human ethics
committees should be obtained.

) A statement - approval of the competent scientific
committee of the centre in which the research work was
carried out, pertaining to the protocol of the perspec-
tive studies, should be included.

In the case of the experimental studies on animals a
statement should be made that the paper has adhered
to the international guidelines for research involving
animals, which has been recommended by the WHO,
stating that “all research on animals was conducted in
accordance with guidelines tendered by internation-
al law”.

2. Copyright Transfer: Papers published in Hellenic Urol-
ogy constitute copyright ownership of the manuscript
to the Hellenic Urological Association (HUA). Thus any
reproduction and/or copying of said manuscript is al-
lowed only after consent of the Editorial Board of the
Journal.

3. Procedure:

The corresponding author is informed for receipt of
the manuscript and number of registration. The manu-
scripts are first checked whether they have been writ-
ten and submitted according to the instructions of the
journal (instructions to authors). Manuscripts which do
not meet the requirements of correct submission are
returned to the corresponding author with instructions
for due corrections. The manuscript is double - blind
checked by special consultantsreviewers of the journal.

The revised manuscript with an accompanying letter
signed by the corresponding author, in which he de-
clares that all corrections have been done.

The final decision for acceptance of the manuscript
lies on the Editorial Board that decides for approval, or
return of manuscript for supplementary information,
decision for re - approval or to reject the manuscript.
As soon as the paper is accepted and has been allotted
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Instructions to Authors

final publication, a proof is dispatched to the authors
for final checking.

Article types
Reviews - maximum 4,000 words, 50 references, 6 ta-
bles and 10 figures, Abstract 300 words
Original Articles - maximum 3,000 words, 30 referenc-
es, 6 tables and 10 figures, Abstract 200 words
Case Reports - maximum 1,500 words, 10 references
and 6 figures, Abstract 100 words
Letter to the editor - maximum 600 words, 6 referenc-
es, 1 table and 1 figure
All article types should be accompanied by an ab-
stract in Greek. For authors whose native language is
not Greek, a Greek translation will be provided by the
Editorial Board.

Article structure

Subdivision: Divide your article into clearly defined
sections. Any subsection may be given a brief heading.
Each heading should appear on its own separate line.
Introduction: State the objectives of the work and pro-
vide an adequate background, avoiding a detailed lit-
erature survey or a summary of the results.

Material and methods: Provide sufficient detail to al-
low the work to be reproduced. Methods already pub-
lished should be indicated by a reference: only relevant
modifications should be described. Statistical methods
should be included in Material and Methods section.
Results: Results should be clear and concise.
Discussion: This should explore the significance of the
results of the work, not repeat them. Avoid extensive ci-
tations and discussion of published literature.
Conclusions: The main conclusions of the study may
be presented in a short conclusions section, which
may stand alone or form a subsection of a Discus-
sion section.

Title page information

Title: Concise and informative. Titles are often used
in information - retrieval systems. Avoid abbreviations
and formulae where possible. Author names and affili-
ations Where the family name may be ambiguous (e.g.,
adouble name), please indicate this clearly. Present the
authors' affiliation addresses (where the actual affilia-
tions with a lower - case superscript letterimmediately
after the author’s name and in front of the appropriate
address. Provide the full postal address of each affilia-
tion, including the country name and, if available, the
e - mail address of each author.

Corresponding author: Clearly indicate who will han-
dle correspondence at all stages of refereeing and pub-
lication. Ensure that phone numbers (with country and
area code) are provided in addition to the e - mail ad-
dress and the complete postal address. Contact details
must be kept up todate by the corresponding author.

Summary

A concise and factual abstract is required. It should
state briefly the purpose of the research, the principal
results and major conclusions. An abstract is often pre-
sented separately from the article, so it must be able
to stand alone. For this reason, references should be
avoided, but if essential, then cite the author(s) and
year(s). Also, non - standard or uncommon abbrevia-
tions should be avoided, but if essential they must be
defined at their first mention in the abstract. Abstracts
should be structured as to include items of Objectives,
Methods, Results and Conclusions.

Keywords

Immediately after the abstract, provide a maximum
of 6 keywords, using American spelling and avoiding
general and plural terms and multiple concepts (avoid,
for example, ‘and;, ‘of’). Be sparing with abbreviations:
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only abbreviations firmly established in the field may
be eligible. These keywords will be used for indexing
purposes.

Abbreviations

In the text, abbreviation should be detailed at their
first mention. Ensure their consistency throughout the
article.

Acknowledgements

Collate acknowledgements in a separate section at
the end of the article before the references. List here
those individuals who provided assistance during the
research.

Math formulae

Present simple formulae in the line of normal text where
possible and use the solidus (/) instead of a horizontal
line for small fractional terms, e.g., X/Y. In principle, vari-
ables are to be presented in italics. Powers of e are often
more conveniently denoted by exp. Number consecu-
tively any equations that have to be displayed separate-
ly from the text (if referred to explicitly in the text).

Footnotes

Footnotes should be used sparingly. Number them
consecutively throughout the article, using superscript
Arabic numbers. Many word processors build footnotes
into the text, and this feature may be used. Should this
not be the case, indicate the position of footnotes in the
text and present the footnotes themselves separate-
ly at the end of the article. Do not include footnotes in
the reference list.

Table footnotes
Indicate each footnote in a table with a superscript low-
ercase letter.

Artwork

Image manipulation: Whilst it is accepted that authors
sometimes need to manipulate images for clarity, ma-
nipulation for purposes of deception or fraud will be
seen as scientific ethical abuse and will be dealt with ac-
cordingly. For graphical images, this journal is applying
the following policy: no specific feature within animage
may be enhanced, obscured, moved, removed, or intro-
duced. Adjustments of brightness, contrast, or color bal-
ance are acceptable if and as long as they do not obscure
or eliminate any information present in the original.

Electronicartwork
General points:

Make sure you use uniform lettering and sizing of

your original artwork.

Embed the used fonts if the application provides

that option.

Aim to use the following fonts in your illustrations:

Times New Roman, 12.

Number the illustrations according to their

sequence in the text.

Use a logical naming convention for your

artwork files.

Provide captions to illustrations separately.

Size the illustrations close to the desired dimensions

of the printed version.

Submit each illustration as a separate file.
Formats: If your electronic artwork is created in a Mi-
crosoft Office application (Word, PowerPoint, Excel)
then please supply ‘as is’in the native document for-
mat. Regardless of the application used other than
Microsoft Office, when your electronic artwork is fi-
nalized, please ‘Save as’ or convert the images to one
of the following formats (note the resolution require-
ments for line drawings, halftones, and line/halftone
combinations given below): PDF or JPEG. Keep to a min-
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imum of 300 dpi Vector drawings, embed all used fonts.
Please do not:
Supply files that are optimized for screen use (e.g.,
GIF, BMP, PICT, WPG); these typically have a low
number of pixels and limited set of colors;
Supply files that are too low in resolution;
Submit graphics that are disproportionately large
for the content.
Figure legends: Ensure that each illustration has a leg-
end. Supply legends separately, not attached to the fig-
ure. A legend should comprise a brief title (not on the
figure itself) and a description of the illustration. Keep
text in the illustrations themselves to a minimum but
explain all symbols and abbreviations used. Legends
should be sent separately.

Tables

Number tables consecutively in accordance with their
appearance in the text. Place footnotes to tables above
the table body and indicate them with superscript low-
ercase letters. Avoid vertical rules. Be sparing in the use
of tables and ensure that the data presented in tables do
not duplicate results described elsewhere in the article.

References

Citation in text: Please ensure that every reference cited
in the text is also present in the reference list. Any refer-
ences cited in the abstract must be given in full. Unpub-
lished results and personal communications are not rec-
ommended in the reference list, but may be mentioned
in the text. If these references are included in the refer-
ence list they should follow the standard reference style
of the journal and should include a substitution of the
publication date with either 'Unpublished results' or 'Per-
sonal communication Citation of a reference as 'inpress'
implies that the item has been accepted for publication.
Web references: As a minimum, the full URL should be

given and the date when the reference was last accessed.
Any further information, if known (DOI, author names,
dates, reference to a source publication, etc.), should also
be given.Web references can be listed separately (e.g., af-
ter the reference list) under a different heading if desired,
or can be included in the reference list.

Reference style

Text: Indicate references by number(s) in square brack-
ets in line with the text. The actual authors can be re-
ferred to, but the reference number(s) must always be
given. However, for more than 6 authors, only the first
three should be listed followed by et al."

List: Number the references (numbers in square brack-
ets) in the list in the order in which they appear in the
text.

Examples:

Reference to a journal publication:

1.Van der Geer J,Hanraads JAJ, Lupton RA et al. The art of
writing a scientific article. J Sci Commun 2000;163:51 - 9.

Reference to a book:
2. Strunk Jr W, White EB. The elements of style. 3rd ed.
New York: Macmillan; 1979.

Reference to a chapter in an edited book:

3. Mettam GR, Adams LB. How to prepare an electron-
ic version of your article. In: Jones BS, Smith RZ, edi-
tors. Introduction to the electronic age, New York: E -
Publishing Inc; 1999, p. 281 - 304.

For further details you are referred to ,Uniform Re-
quirements for Manuscripts submitted to Biomedical
Journals” (J Am Med Assoc 1997;277:927 - 934) (see also
http://www.nlm.nih.gov/bsd/uniform_requirements.
html).
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Editors’responsibilities

1. Publication decisions
The editor is responsible for deciding which of the ar-
ticles submitted to the journal should be published.

The decision will be based on the paper’s impor-
tance, originality and clarity, and the study’s validity
and its relevance to the journal's scope.

The decision is guided by the policies of the jour-
nal's editorial board. The decision is constrained by
current legal requirements regarding libel, copyright
infringement, and plagiarism. The decision should
not be restricted by the authors' race, gender, sex, re-
ligious belief, ethnic origin, and citizenship. The editor
may confer with other editors or reviewers in making
this decision.

2. Confidentiality

The editor and any editorial staff must not disclose any
information about a submitted manuscript to anyone
other than the corresponding author, reviewers, po-
tential reviewers, other editorial advisers, and the pub-
lisher, as appropriate.

3. Disclosure and conflicts of interest

Unpublished materials disclosed in a submitted paper
will not be used either in an editor's own project or by
the members of the editorial board for their own re-
search purposes without the express written consent
of the author.

Duties of Reviewers

1. Contribution to Editorial Decisions

Reviewers' assists the editor in making editorial deci-
sions and through the editorial communications with
the author may also assist the author in improving the

paper.

2. Promptness

Any selected referee who feels unable or unqualified
to review the research reported in a manuscript should
notify the editor and exclude himself from the review
process.

3. Confidentiality

Any manuscripts received for review must be treated
as confidential documents. They must not be shown to
or discussed with others except as authorized by the
editor.

4, Standards of Objectivity

Reviews should be conducted objectively. Personal
criticism of the author is inappropriate. Referees should
express their views clearly with supporting arguments.

5. Acknowledgement of Sources

Reviewers should identify relevant published work that
has not been cited by the authors. Any statement that
an observation, derivation, orargument had been pre-
viously reported should be accompanied by the rele-
vant citation.

Reviewers should also call to the editor's attention
any substantial similarity or overlap between the man-
uscript under consideration and any other published
paper of which they have personal knowledge.

6. Disclosure and Conflict of Interest

Information or ideas obtained through peer review
must be kept confidential and not used for person-
al advantage. Reviewers should not consider manu-
scripts in which they have conflicts of interest resulting
from competitive, collaborative, or other relationships
or connections with any of the authors, companies, or
institutions connected to the papers.
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Duties of Authors
1. Reporting standards
Authors of original research papers should present ac-
curately the work performed and provide an objective
discussion of its significance.

Underlying data should be properly represented in
the paper. A paper should contain sufficient detail and
references to permit others to replicate the work.

2. Data Access and Retention

Authors are asked to provide the raw data in connec-
tion with a paper for editorial review, and should be
prepared to provide public access to such data and
should in any event be prepared to retain such data
for a reasonable time after publication.

3. Originality and Plagiarism

The authors should ensure that they have written en-
tirely original works, and if the authors have used the
work and/or words of others that this has been appro-
priately cited or quoted.

4. Multiple, Redundant or Concurrent Publication
Authors should not publish manuscripts describing es-
sentially the same research in more than one journal or
primary publication.

5. Acknowledgement of Sources

Proper acknowledgment of the work of others must
always be given. Authors should cite publications that
have been influential in determining the nature of the
reported work.

6. Authorship of the Paper

Authorship should be limited to those who have made
a significant contribution to the conception, design,
execution, or interpretation of the reported study.

All those who have made significant contributions
should be listed as co - authors while those who have
participated in certain substantive aspects of the re-
search should be acknowledged or listed as contribu-
tors. The corresponding author should ensure that all
appropriate co - authors are included on the paper and
that all co - authors have seen and approved the final
version of the paper.

7.Hazards and Human or Animal Subjects

If the work involves chemicals, procedures or equip-
ment that have any unusual hazards inherent in their
use, the author must clearly identify these in the
manuscript.

8. Disclosure and Conflicts of Interest
All authors should disclose in their manuscript any fi-
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Serenoa Repensin the hands
of the modern urologist

Eleftherios Teperikidis, Benjamin Polatidis

Drug Information Center of Synapse, Hellenic Pharmaceuticals and Services, Thessaloniki, Greece

Background: Benign Prostatic Hyperplasia (BPH) is a
non-malignant enlargement of the prostate gland that af-
fects around 50% of men between the ages of 50 and 60 years
old. The application of Serenoa Repens in the treatment of
the symptoms of stage | & Il BPH is a therapeutic option that is
presentin the urologist’s agenta for nearly three decades. The
purpose of this work is the complete evaluation of existing lit-
erature on Serenoa Repens (in-vitro experiments, clinical trials
and institutional monographs), summing up clinical trial ref-
erences in an appendix and raising the necessary issues as far
as raw material quality is concerned, providing a good point
of reference to the contemporary urologist

Methods: A complete review of the available literature on the
effect of the lipidosterolic extract of Serenoa Repens in Benign

Introduction

The application of Serenoa Repens (Saw Palmetto) in
the treatment of the symptoms of stage | & Il Benign
Prostatic Hyperplasia (BPH) is a therapeutic option that
is present in the urologist’s agenta for nearly three dec-
ades. The beneficial contribution of the herb in alleviat-

Prostatic Hyperplasia was conducted. Studies were collected
via Pubmed.org, and an analytical appendix was formed, pro-
viding the full spectrum of available data.

Results: There are contradictions in the available literature,
especially in between the results of 1984 to 2014 clinical tri-
als and the available monographs. Contemporary clinical tri-
al publications dont make any reference to the specifications
prescribed by European Pharmacopoieia, which are the only
quality markers available.

Conclusion: Future research should focus on and take into ac-
count the specifications available in European Pharmacopoieia
concerning the content and method of production, providing
thorough quantitative analysis of the contents of the extract
used in trials.

ing Lower Urinary Tract Symptoms and improving pa-
tient’s quality of life is clearly reflected in the commercial
figures of those thirty last years. Sereneoa Repens has
established its position as one of the most commercial
phytotherapeutic ingredients for BPH in Western mark-
erts, and especially in the United States and Germany®.
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In parallell lines with the commercial consolidation
of Serenoa Repens in the markets, extensive research
has taken place, focusing on the clinical and biochem-
ical potency of the plant’s extract. As a y
result, a wide range of published in vit- k/
ro and clinical research, focusing on the

enzyme 5-areductase 419223, The enzyme 5-areductase
is a basic modulator of the conversion of testosterone to
dihydrotestosterone (DHT), an enzyme associated with
the overgrowth of the prostate’s epithelial
cells'™®, At the same time, anti-inflammato-
ry activity is achieved through the inhibi-

lipidosterolic extract of Serenoa Repens Key words tion of inflammatory mediators*#, and the
is available. In our days, over a century Serenoa Repens; apoptotic processes in prostate’s cells are
after Serenoa Repens was registered as Saw Palmetto; modulated? 3238  Both have been attrib-
a medicine in United States Pharmaco- Benign Prostatic uted by specific studies to different com-
poeia (1906)%, new published work keeps Hyperplasia pounds of the plant’s extract. However, the

emerging and added for evaluation by
the professional practicioner.

The purpose of this work is to evaluate existing litera-
ture, (in vitro experiments, clinical trials and institution-
al monographs), sum up clinical trial references in an
appendix and raise the necessary issues as far as raw
material quality is concerned, providing a good point
of reference to the contemporary urologist.

Materials & Methods

The available literature on the lipidosterolic extract of
Serenoa Repens is quite extensive, especially when com-
pared to the literature referring to other phytotherapeu-
ticingredients. Our team contacted a literature searchin
pubmed.org using“Saw Palmetto™Serenoa Repens™Sa-
bal Serrulata”Benign Prostate Hyperplasia”and “Lower
Urinary Tract Symptoms”“Clinical Trial” as mesh terms.
Further search was conducted on the studies perform-
ing in-vitro tests on the mechanism of action of Serenoa
Repens. pubmed.org was used as a search engine, us-
ing “Serenoa Repens’,“Saw Palmetto”, “Sabal Serrulata’,
“Prostate’, “Bening Prostatic Hyperplasia’, “in vitro”, “an-
ti-inflammatory”as mesh terms. The monographs from
certain institutions were collected through accessing
the respective web-sites (European Medicines Agency,
American Botanic Council, World Health Organization).
Finally, information was gathered through our author-
ized access to the European Pharmacopoieia ver. 8.0

Results

Mechanism of Action

The mechanism of action of Serenoa Repens lipidosterol-
icextractis not yet clearly defined. However, an important
part of the literature evaluates the chemical ingredients
included in the extract as inhibitors of the activity of the

mechanism of action is yet to be thorough-
ly and fully specified.

Safety Profile

The majority of the literature converges on the fact that
the treatment with Serenoa Repens is a safe choice for
patients. All studies, review papers and monographs
claim that Serenoa Repens is safe without any side ef-
fects resulting from long term use’. The safety profile of
Serenoa Repens is mentioned in the American Botanic
Council’s Clinical Guide to Herbs' as being better than
that of Finasteride®. Serenoa Repens is not associated
with side-effects such as erectile dysfunction, ejacula-
tion problems and negative effects on libido.

From the urologist’s perspective, Serenoa Repens ap-
pears to be a safe choice in special patients’ cases. For
example, it is widely known that the use of medicines
acting at a-adrenergic receptors increases the chances
for orthostatic hypotension?®. Furthermore, older pa-
tients already being treated for hypertension and car-
diac arrhythmias using b-adrenergic receptor antago-
nists, are already under greater danger of orthostatic
hypotension'23323¢ |n such cases, preparations with
Serenoa Repens have the obvious advantage of avoid-
ing side effects that are dangerous for older people.

Monographs

Official monographs approve the application of Ser-
enoa Repens for the relief of BPH symptoms.The Amer-
ican Botanical Council, an institution that translated
the monographs of German Commission E in the early
90's, reports that 17 out of 19 studies evaluated for the
«ABC clinical guide to Herbs"® showed positive results.
The World Health Organization (p. 288, WHO mono-
graphs on selected medicinal plants, vol 2)** included
the treatment of LUTS in people with BPH stage | &Il in

27
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its monograph for Serenoa Repens under the section
“Uses Supported By Clinical Data”. Along similar lines,
the Committee on Herbal Medicinal Products of the
European Union, defines as a therapeutic indicationin
the respective Herbal Monograph, the “Symptomatic
treatment of benign prostatic hyperplasia” (well estab-
lished use) and the “Traditional medicinal product for
the relief of lower urinary tract symptoms related to
benign prostatic hyperplasia, after serious conditions
have been excluded by a doctor” (Traditional Use).

Clinical Trials

The evaluated clinical studies included open label or
placebo controlled studies, comparison of Serenoa
Repens with pharmaceutical preparations (e.g Tamsu-
losin, Finasteride), studies on combinations of Serenoa
Repens with other herbal material, as well as studies
that compare different daily dosage and administra-
tion patterns of the plant’s extracts.

Inspite of the monographs’ positive assessment on
Serenoa Repens, there still is no definite verdict that can
be deducted from the available clinical literature. From
22 studies, dating from 1984 to 2014, the results are am-
biguous and contradictory. In addition, two meta-analy-
ses from 20042 and 2009*’ (the last one was updated in
2012%) that analyze an important part of the aforemen-
tioned studies (as well as some studies that were not
available in English and were excluded from our search),
they draw a non-positive conclusion on the effective-
ness of Serenoa Repens in the treatment of BPH. The
studies that were gathered are cited in the special ap-
pendix at the end of this article. A stand-alone 30 page
appendix that collects and compares the results of those
trials, is available upon request by e-mail info@synapse.
com.gr.

The important question upon the contradictory re-
sults and the quality of available studies is being pro-
pounded by the European Urological Association. In
the institute’s directions of 2009, “Guidelines on Benign
Prostatic Hyperplasia”'" the contradictory issue is be-
ing noted, and the question of the extract’s standard-
ization is being officially raised. As far as our literature
research work is concerned, we came upon the definite
conclusion that little information is given on the chem-
ical composition of the extract or, quite often, the ex-
traction method of the preparation used is not even
mentioned.

Serenoa Repens in the hands of the modern urologist, p. 26-32

Discussion

The results of our literature research led us to look fur-
ther into the quality markers of the extract. The World
Health Organization (p. 288 of respective monograph)3*
defines the free fatty acids and the respective ethyl-es-
ters as main chemically active constituents. As men-
tioned before, similar references exist in certain in-vitro
studies'?2%, In complete accordance, the monograph
from the Committee on Herbal Medicinal Products™,
published in 2014, defines the pharmaceutical form by
refering to the respective paragraph of European Phar-
macopoieia. The specification of the extract’s composi-
tion according to European Pharmacopoieia (8.0 th edi-
tion, 2014, p. 1377 ) is described in the definition of
Sabalis Serrulatae extractum.The minimum content per
anydrous extract is the following

Similarly, the American Botanic Council (Commission
E's Monograph) defines in the «ABC clinical guide to
Herbs» under «Dosage & Administration» the «adminis-
tration of 320 mg/day of soft native extract containing
approximately 85%-95% fatty acids»* The achievement
of a therapeutically beneficial composition can be firm-
ly related with the method of extraction. The Europe-
an Pharmacopoieia® specifies the use of ethanol (min
90 % v/v), supercirtical CO, or mixture of n-hexane and
methylpentanes) as extraction solvents. Similar spec-
ifications are found in the Commission E monograph,
where the amount suggested as a daily dosage is de-
fined as «320 mg lipophilic ingredients extracted with
lipophilic solvents (hexane or ethanol 90 percent v/v)»%

Therefore, taking the previous specifications un-
der consideration, we can safely state that most stud-
ies provided generic or inadequate descriptions of the
preparations used with regards to the free fatty acid
and phytosterol percentage of the extract. Further-
more, no study gave extra information on the pivotal as-
pect of the preparation’s lauric acid content that would
show compliance with the European Pharmacopoeia
recommendation.

This lack of standardization is an issue that directly af-
fects the commercial side of Serenoa Repens.The lack of
correspondence in between the aforementioned speci-
fications and the actual content of commercial products
is an issue that has been evaluated by certain publica-
tions” 16182831 |ndicatively, in a study published in the
Journal of Urology (2002)'S, three out of the six prepa-
rations that were analyzed in the study contained less
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than 25% of the labelled free fatty acid value, while in a
study published in the Journal of Pharmacy and Phar-
macology (2013)’, 35% out of the 46 preparations ana-
lyzed contained less than 70% in fatty acids. Further-
more, another British study published in Prostate Cancer
and Prostatic Diseases in 20048, evaluated the concen-
tration in free fatty acids, methyethylesteres and glycer-
idesin 14 preparations with Serenoa Repens. The results
of this study clearly show the big fluctuation existing in
between the preparations, something that content can
be variable in between different batches of the same
product and have an effect in the potency/ effectiveness
of the preparation'®. The aforementioned study con-
cluded that the samples that were produced with simi-
lar methods of extraction were closer closer in terms of
composition and couldn’t be statistically distinguished.

Conclusion

Serenoa repens has been used for decades as a supple-
ment for the relief of LUTS associated with BPH. The ben-
efit of the use of Serenoa Repens however remains un-
verified, due to the great limitations of available research.
Furthermore, the use of Serenoa Repens is considered to
be safe, with very few ADRs reported in the literature.

MepiAnyn

H kahorBn¢ umepmhacia Tov mpooTatn €ival pia madnon mou
apopd dpeoa éva mogootd Touhdyiotov 50 % Twv avdpwv pe-
1aéV 50 - 60 eTwv. H xprion tou hmdootepoAikol ekxuNiopatog
Tou Serenoa Repens otnv Bepaneia ¢ kahon-

It is crucial that future research should focus on and
take into account the specifications available in Europe-
an Pharmacopoieia concerning the content and meth-
od of production. We clearly suggest that all new pub-
lished studies should provide thorough quantitative
analysis of the contents of the Serenoa Repens prepara-
tions used in the trials. Furthermore, we clearly suggest
that studies that are actually clinical trials of commer-
cial preparations should strictly use preparations from
the same batch, providing the preparation’s content of
fatty acids, lauric acid and sterols, prioritizing scientific
investigation over the commercial aspect of their work.

From the urologists’s perspective, the knowledge of
the specifications and the continuous update on mod-
ern literature isimportant, and this work lists a great part
of available literature. Ultimately, the urologist is the one
that has got the absolute priority in evaluating the effec-
tiveness of certain preparations, through his own experi-
ence and his accumulated knowledge as a therapist.
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aBéopeg KAVIKEC pENETEC 0TO XpOVIKO didotnpa 1984 -2014.
Yndpyouv avTIPAceL; 0Ta amoTeNéopaTa Thg umdpyouoa Bi-
Bhoypaeiag. Hmeopn@ia Twv KNVIKWV PENETRV dev KaveLKd-
11010 aVapOpG 0NV 6U0TACN TOU EKYUNIOHATOC

Boug umepmhaoiac eivat pia Bepaneutiki emho- " A€z oV peleTrhBnke, kaBWC Kat 0TV CUPPOPPW-
Y IOV OTEKETALTAPOUOa 0TNV aTévTaTou 0upo- gupeTh plGGpOl'l on pe Ti¢ mpodiaypagéc e Evpwraikrg Oap-
Adyou yia Touhdytotov tpei¢ dekaeTieg. O okomdg HOKOTOIEIQC, 01 0MOiEC AMOTENODY Kal TOUG 6~
autou Tou review dpBpou ivaiva dwBei éva opBo Serenoa Repens, voug dlabéatpoug deikte avagopdc we Twpa.
Kl GUYKEVTPWTIKO onpeio avapopdg oTov oly- GAS?:' Palmett;, , Otavagopéc Twv peletwv BampémetvaAdBouy
Xpovo oupoAdyo. To dpBpo atohoyei Ty umdp- K :201:'::;‘1‘:,::““““ um’ 6Ynv Toug factkolg 0pIopoUG TN Gapya-

xouaa Bifhoypagia KAVIK@V peNETwY Mavw 0To
@uto Serenoa Repens, auvoyilel o€ mivaka Tig O1-
aBéopec avapopEg Mavw 0TO OUYKEKPIUEVO QUTOBEPAMEVTIKO
okevaopa kai umevBupilel mapdMnha Tig amapaitnteg mpodia-
YPa@é¢ 600V a@opd Ty moI6TTA TRE MPWTNE UANG. Otmaparo-
HITEC TOU TAPOVTOG KEIPEVOU aTayuohoynBnkav péow tng da-
diktuakr¢ fdong dedopévwv Pubmed.org. Xto Téhog autol Tou
Kelpévou mapateietat évag avaluTikog mivakag pe OAeC TI¢ o1

KEUTIKNC Hop@n¢ 6mw¢ autr) mpodiaypdgetal
amd T avtiotolyn povoypagn ¢ Evpwmai-
kn¢ Dappakomoteiac.

Ot peMovTikeg pehétec opeilovv va mapéxouy avaluTIKEC
avagopéc mavw 0To €M PEPOUC TIEPLEKOHEVO (LOPPES Kat TTo-
000TROEIC PUTIKWV 0TEPOAWY Kat Aimapwv 0&€wv, Kat eSIKOTE-
pa Tou Aoptkol 0&€oc) Tou umd pehétn eKXOAIGHATOG TOU QU-
T00 Serenoa Repens.
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Successfulimaging of prostate cancer remains a major goal in
everyday clinical practice. The widely adapted imaging tech-
niques are limited by their low specificity and sensitivity es-
pecially for identification of lymph node or bone metastasis.
A novel imaging technique with better outcomes would pro-

Introduction

Prostate cancer (PCa) is one of the most common can-
cers of the male population and its successful imaging
remains one, of the most difficult to achieve, goal of urol-
ogy. The words of PC. Walsh: “The invention that will have
the mostimpactin urology will be the development of an ac-
curateimaging technique that finds cancer inside the pros-

vide a significant aid and possibly increase the overall sur-
vival of patients suffering from prostate cancer. We review
the literature about this interesting topic in an effort to clar-
ify the value of these methods (if any) and their role in pros-
tate cancer diagnosis.

tomography (CT) or magnetic resonance imaging (MRI)
are as low as 30%*. The above mentioned data support
the need for the development of a novel, more precise
imaging method for diagnosis and staging of prostate
cancet. In this article we are reviewing the literature for
any recently introduced refinements and improvements
of existing imaging methods or any novel approaches

tate" inspired many researchers in order to and test their value in the everyday clin-
optimize the existing modalities or evenin- Q y. ical practice.

vent new ones.The methods we have at our /

disposal today (digital rectal examination, Material and Methods

PSA, and ultrasound guided biopsies) have Key words We reviewed the literature for articles con-
several limitations since they can diagnose Prostate Cancer; cerning imaging modalities for the diag-
only 20-50% of prostate cancers with large Imaging; mpMRI; nosis and staging of prostate cancer. The
detection rates of clinically insignificant tu- PSMA search was limited in articles which had

mors>3. Similarly detection rates of lymph
node metastasis with the use of computed

at least an abstract written in English and
were indexed in PubMed from 2000-2015.
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Summary of clinical significance, advantages and disadvantages across imaging modalities for PCaimaging

Ultrasound Initial diagnosis S
real time imaging
First time diagnosis (before = Clearimages of anatom-
mpMRI second biopsy), reccurence, | icsite of suspected ma-

active surveillance, metasta-

Low cost, easy to perform,

lignant areas (clinical

Low sensitivity for prostate mpUS may increase sensitivity
cancer

Cost, interpretation requires
advanced training, lack of
real time imaging

Novel real time techniques

sis identification significant)

MpMRIand and ultra- | Firsttime diagnosisandac-  Increases accuracy of mp- Cost, requires hightech - Datain favor are increasing but still
. ; . L equipment for fusion, regis- | high rates of fusion errors. Improved
sound fusion tive surveillance protocol MRI, real time imaging .
tration errors technology
Auxiliary information for

PetScan Recc.ure7nce, metastasis, staging, prostate specific .Cost, technological and clin- More specific radionuclides

staging? (PSMA) accurate metasta- | ical challenges

sisidentification

The keywords that were used in our search were imaging,
prostate cancer, mpMRI and PET scan. We studied all the
relevant articles and we analyzed the ones with the big-
gest series.

Ultrasound
Until recently transrectal ultrasound was the most com-
mon and effective method for the initial approach of PCa
despite its extremely low sensitivity and specificity®. In
an attempt to increase the diagnostic rates of this easy
and relatively inexpensive method some improvements
were developed. One of them is three-dimensional ultra-
sound. This method, that utilizes appropriate software to
convert ultrasound images into a three-dimensional en-
vironment, yielded satisfactory results in recent studies.

In the diagnosis of PCa reported sensitivity and speci-
ficity reach 85% and 41% respectively, but these rates rise
significantly to 84% and 96% respectively® when identi-
fying locally advanced disease’. Although the number
of patients is not large enough to draw safe conclusions,
this method can be an easy, low-cost alternative for diag-
nosing locally advanced disease. Another method based
on ultrasound imaging, called Histoscanning, which was
firstly reported by Braeckman J et al and Simmons LA et
al. utilized computer algorithm analysis of ultrasound
images. According to the authors the above mentioned
method can identify tumors with volume lesser than 0,5
mlwhile its negative predictive value is almost 100% with
correspondingly high rates of sensitivity®°. As expected
the conclusions of these studies were limited by their
retrospective nature and by the low number of patients,
however, their results remain promising.

Other attempts reported in the literature such as the

administration of PDES5 inhibitors with concomitant utility
of Doppler Mode of the ultrasound'®, and a new prostate
elastography (Shear Wace Elastography)', both yielding
controversial results. Regarding the standard method of
ultrasound guided prostate biopsies (12 cores), efforts
were made to optimize it with fusion of MRI and ultra-
sound images, in order to identify and target more easily
suspicious for malignancy areas. The PCa diagnosis rates
with this method reached 72%, improving significantly
the ones offered by the standard one'".

Multi-Parametric Magnetic

Reasonance Imaging (mpMRI)

There is a growing body of literature concerning the role
of mpMRIin prostate cancer diagnosis. This modality con-
sists of two or three different magneticimaging methods,
each one providing a score which sums up in the final
examination score (PI-RADS score). The techniques used
are the high-resolution T2 (T2 weighted images T2WI), the
Diffusion weighted Imaging (DWI), the MR spectroscop-
icimaging (MRSI) and Dynamic MRI (DCE-MRI). Each of
them solely has its advantages and disadvantages but
their combination increases the sensitivity and specifici-
ty of the final result.

The first and most popular method for magnetic im-
aging of prostate is T2WI MRI. Despite its high sensitiv-
ity, when used alone is not sufficient to diagnose PCa
due to several drawbacks. Firstly it exhibits low specifici-
ty due to the fact that benign prostatic hyperplasiain this
sequence can be easily confused with PCa. Another dis-
advantage is that bleeding of prostate (eg after prostate
biopsy) may mimic PCa'* whereas imaging of the central
zone of the prostate can potentially be misleading. Due
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to these disadvantages it is recommended to avoid MRI
of the prostate with this sequence for 4-6 weeks after the
prostate biopsy, or add T1 sequence images in order to
preclude hemmorage'. The second more popular meth-
od of prostate magnetic resonance imaging is the DCE
MRIwhich is superiorto T2WIlimaging but althoughit sets
more strongly the suspicion of PCa its results are not spe-
cific. Even though it can identify a suspicious lesion with
volume <0.5 ml, its value increases as the tumor size in-
creases'. Anotherimportant part of multiparametric MRI
is DWI MRI. This method uses apparent diffusion coeffi-
cient (ADC) maps that give characteristically low values
when PCa is present. These values have been associated
with tumor aggressiveness and can potentially be of sig-
nificant value in an active surveillance setting'®. Howev-
er its major disadvantage is its susceptibility to artifacts
that can potentially affect final interpretation of results.
Finally adjunctive method in mpMRI is the MRSI which
recognizes the citrate and choline levels in tissue exam-
ination and therefor can confirm the existence or not of
cancer within the prostate. More specifically, the PCa ex-
hibits lower citrate and higher choline levels compared
to normal prostate tissue, and recent studies correlate
these results with the Gleason Score (GS) and hence tu-
mor aggressiveness'’.

The interpretation of mpMRI results are based on Pros-
tate Imaging Reporting and Data System (PI-RADS) score
which was validated from two large studies recently pub-
lished', According to this score, patients with values 1-2
have very little chance of having clinically significant pros-
tate cancer, score 4-5 means that PCa existence is very
likely and score 3 represents the gray zone area. Howev-
eritisimportant to note that due to heterogeneity in re-
sults reporting, no specific instructions for its interpreta-
tion have been published. Attempts have been made to
improve the value of the above mentioned score by de-
veloping a second version® but its value is far from being
proven. In conclusion mpMRl is earning steadily its place
in the diagnosis of PCa even though currently EAU guide-
lines recommend it before deciding a repeated prostate
biopsy with negative prior biopsy, and also for the local
staging in high risk patients or patients with locally ad-
vanced PCa.”!

PET Scan
The role of the PET Scan in urology and in prostate can-
cer is still quite limited. Although staging methods wide-

ly adapted do not offer high sensitivity and specificity,
the cost of PET Scan still remain a major drawback for fur-
ther utilization of this method in the diagnosis of prostate
cancer.With the development of new detectors however
(more specific for PCa) this situation seems to be chang-
ing. A sufficiently studied targeting agent, is the prostate
specific membrane antigen (PSMA) based on which the
PSMA PET scan was created. PSMA utilizes mainly radi-
oisotope (68) Ga which binds to PSMA and is expressed
in more than 90% of PCa??. Main advantages of this im-
aging method are that PSMA expression is particularly
increased in advanced and metastatic PCa® and its im-
proved sensitivity in identifying metastatic disease com-
pared to CT, MRl or bone scan.

A recent study which followed patients scheduled for
radiotherapy, after first time diagnosis or relapses of PCa
and concluded that PSMA PET Scan dramatically changed
the therapeutic approach of 50% of them?*. Recently a
relatively big study of 100 patients concluded that 68 Ga-
PSMA-PET has a high clinical impact on staging and ra-
diation therapy in patients with biochemically recurrent
PCa even at low serum PSA levels (1 ng/ml)*. The grow-
ing body of literature was included in a large meta-anal-
ysis of 1,309 patients by Perera et al which demonstrated
the excellent rates of detection of cancer spread in late
stage prostate cancer. On per patient analysis, the sensi-
tivity and specificity of 68Ga-PSMA PET were both 80%
and on per lesion analysis the rates were 80% and 97%
respectively?. These encouraging results led Eiber and al
to study the results of the combination mpMRIland PSMA
Pet scan in detecting lymph node and distant metasta-
sis¥”. The PSMA PET scan is a promising diagnostic meth-
od but until results from large studies are published its
use remain experimental®'. In summary the basic char-
acteristics of available modalities are shown at Table 1.

Conclusion

There are enough data in the literature for optimized
or novel imaging modalities but only mpMRI seem to
probe its value in prostate cancer diagnosis and screen-
ing. Nevertheless new data, concerning thisimportant
issue, are been continuously published and may alter
the way that we diagnose and treat prostate cancerin
the near future.
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Therole of alternative measures
and non-microbial pharmacological
interventionsin the treatment of recurrent
episodes of urinary tract infections in women

Urinary tract infections are common in women and about
20%-30% of them will develop one or more recurrent infec-
tions. Recurrent UTIs are a medical problem with particular
difficulties in both its diagnostic approach and treatment. A
very important part of the treatment is prophylaxis. Due to

Introduction

Women are much more likely to suffer from urinary
tract infections than men because the female urethra
is short and the periurethral environment (the adja-
cent vagina contains bacteria) favours colonisation.
It has been estimated that 25-30% of 20-40 year-old
women will experience an episode of urinary tract in-
fection, compared to under 5% of men in the same
age group. Generally, however, between 50 and 60%
of adult women worldwide will suffer from a urinary

Konstantinos Stamatiou
Tzaneio General Hospital of Piraeus

the long-term treatment required and the tendency to devel-
op resistance to antibiotic therapy, natural methods of proph-
ylaxis and alternative medicines are becoming more popular.
This article introduces and discusses their role in the treat-
ment of recurrent UTIs.

tract infection during their lifetime!. Approximately
20%-30% of these women will experience a recurrent
urinary tract infection?. Recurrent urinary tract infec-
tion means a urinary tract infection that presents at
least three episodes over twelve months or at least two
episodes over six months?. These episodes may con-
cern true recurrences (caused by the same micro-or-
ganism after adequate treatment, usually 1-2 weeks
after the end of treatment) or reinfections (caused by
a different micro-organism or by the micro-organism
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of the initial infection after a confirmed treatment with
a negative urine culture or after a sufficient period of
time -e.g. 2 weeks- between episodes)*.

Most relapses occur within the first 3 months after
theinitial infection®. Each additional episode multiplies
the risk of recurrence. Reinfections are actually more
common than true recurrences, and, in fact, when the
initial infection is caused by certain pathogens (e.g. E.
coli), there is a higher risk of reinfection within the first
6 months®. In most cases, recurrences or reinfections
will stop within 1-2 years if they are properly managed
and emphasis is placed on prevention.

The problem of recurrence and reinfection in wom-
en is complex. While recurrent urinary tract infections
in males almost always occur when there

factors for obstruction, urinary stagnation

are coexisting conditions or predisposing ;‘7
Key words

The purpose of this systematic review is to evaluate
the role of alternative measures in the treatment of re-
current urinary tract infections and to summarise the
pharmacological interventions (other than antibiotic
prophylaxis) that have been evaluated for the preven-
tion of recurrent episodes of urinary tract infections
in women.

Material and methods
A search was performed in MEDLINE, NCBI, Pubmed,
Cochrane Library and other electronic libraries using

" ou

the following terms: “urinary tract infection”, “recur-

" u "nu

rences’, “recurrent urinary tract infections”, “prophy-

"

laxis”, “antibiotic prophylaxis”, in combination with the

nu

keywords:“lactobacillus’, “ascorbic acid’,

“proanthocyanidins’, “oestrogens”.
The articles selected were checked

and bacterial growth (such as prostate hy- urinary tract for the relevancy of their content to the

pertrophy, chronic bacterial prostatitis, di- infections: revention discussed subject. The bibliographic in-
7

abetes mellitus and other causes of neu- and control; natural formation in the selected articles were

rogenic bladder), this is not the case in methods checked for relevant publications that

women. In women, the same anatomical of prophylaxis had not been included in the original

and pathophysiological reasons that con-

tribute to infection are also the cause of re-

currences and reinfections (easy colonisation of the pe-
riurethral area, short urethra, sexual activity, changes
in vaginal pH, pregnancy). Of course, infectious factors
of bacteria (high anchoring capacity to the epithelium
with P fibrils, toxin production) and factors related to the
initial infection (resistance, choice of antibiotic, duration
of treatment) also contribute to this’.

Antimicrobial prophylaxis is the most common
method of prevention. This can be given either at a
continuous low dose, daily or every other day (3 times
a week) for 6 months or more (in specific cases) or af-
ter intercourse (in cases where there is a clear associ-
ation of the urinary tract infection with sexual activi-
ty) with a small dose of the antimicrobial agent after
sexual intercourse®. The long-term treatment required
may lead to the development of resistance, increase
the likelihood of side effects and further burden the
psychological state of patients®. For these reasons, in
recent years, emphasis in placed on the mechanisms
involved in the pathogenesis of relapsing urinary tract
infections, in order to identify prophylactic strategies,
while natural methods of prophylaxis and alternative
medicines are becoming more popular.

search. Natural defence mechanismes,
the methods to boost these, prophy-
lactic methods and alternative medicines are listed in
an order dependent on their presumed role in the se-
guence of mechanisms associated with the infection.

Results Pathophysiology - Predisposing factors
Urinary tract infections are usually ascending and are
almost always due to its colonisation by strains of nor-
mal intestinal microbial flora, most frequently by E.
coli,and much more rarely by vaginal or skin bacteria.
The vagina, urethra and bladder have natural defence
mechanisms against infections.

The vaginal epithelium contains glycogen. It is colo-
nised by lactobacilli that metabolise glycogen and pro-
duce hydrogen peroxide and lactic acid, while main-
taining an acidic pH (5.0). It is believed that this acidic
environment inhibits the growth of microbes, where-
as an alkaline environment increases the probability
of bacterial growth, which may lead to urinary tract
infections.

The most common causes of urinary tract infections
are changes to vaginal pH and local infections due to
the transfer of microbes from the perineum, leading
to colonisation of the area around the urethral mouth.
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The most common mechanism is sexual activity, as it
combines the above with a temperature increase in
the area. In support of the above, it has been shown
that after sexual activity, most women have a signifi-
cant number of bacteria in their urine, which are nor-
mally excreted over 24 hours™. Indeed, previous rectal
contact increases the likelihood of urinary tract infec-
tions, as the rectum hosts the typical microbes of uri-
nary tract infections (e.g. E. coli). Intense, frequent and
prolonged sexual intercourse also entails an increased
likelihood of urinary tract infections.

Other mechanisms include the introduction of for-
eign bodies and the poor hygiene of the anogenital
area, as well as the intravaginal use of unsuitable hy-
gienic preparations (antibacterial, alkaline pH cleaners
and lubricants). The combination of the above, as for
example in women using a diaphragm or spermicides
for contraception, further favours microbial growth??,

With the exception of the initial section of the ure-
thra, the urinary system is considered microbe-sterile®2.
The pathophysiological mechanism that separates the
urinary tract mucosa that is colonised by the existing
flora (coagulase negative staphylococci, diphtheroids,
non-haemolytic streptococci, etc.) from the rest of the
aseptic mucosais not known. It appears that the patho-
genic microorganisms that enter the urethraand com-
pete with its normal microbial flora disrupt this and
the microbes enter deeper. The exact mechanism in
the general population is not known; however, in men-
opausal women, rapid oestrogen depletion causes a
gradual increase in vaginal pH due to the reduction in
vaginal lactobacilli. This is followed by the colonisation
of both the vagina and the urethra by pathogenic bac-
teria favoured by an alkaline environment™.

Itis possible that injuries (especially during sexual
activity) or deformations of the urethra (mainly dur-
ing menopause) contribute to the above mechanism.
Given the difference in the frequency and significance
of injuries in the female compared to the male urethra,
there are no major epidemiological studies of injuries
in the female urethra. However, it is clear that due to
its close anatomical relationship with the external gen-
itals, the female urethra is exposed to injuries during
intercourse, the main complication of which is urinary
tract infections®*. Another study showed that wom-
en with a history of urinary tract infections are more
sexually active than women without a history of uri-
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nary tractinfections. Additionally, data from this study
showed that the occurrence of urinary tract infections
is usually preceded by increased sexual activity, and
that the position with the woman on top is more often
associated with the onset of a urinary tract infection?.

The lower part of the urethra is sensitive to oes-
trogens. As menopause is associated with a dramat-
ic decline in oestrogen production, the epithelium
undergoes atrophic changes that render the urethra
structurally vulnerable. In combination with other de-
formities that are also associated with menopause (e.g.
cystocele, bladder prolapse) this gives bacteria the op-
portunity to reach the underlying tissue, where they
can remain hidden until they are activated to cause a
new infection?®,

Generally, in response to the infection, the urethral
glands trap microbes in their secretions, stimulate lo-
cal immunoglobulin production and the activation
of cytokines and dephensines, while urine flow pre-
vents the infection from moving inwards, drawing out
free microbes and detached urethral cells to which
microbes have adhered®. The spread of the infection
behind the urethral glands may be due either direct-
ly or indirectly to a local or systemic deficiency or im-
pairment of the immune system’s function. Although
there are indications of immunological abnormalities
in women susceptible to recurrent urinary tract infec-
tions, in reality, irrespective of the levels of antimicro-
bial peptides, the massive entry of microbes (as occurs
after sexual intercourse) simply exceeds the capacity of
the urethral glands®®,

The further development of microbes is favoured by
urothelial lesions. One of the mechanisms proposed
to explain the susceptibility of certain women and the
increased risk of recurrent urinary tract infections is
the dysfunction of the mucopolysaccharide (glycos-
aminoglycanes-GAG) layer, which covers the bladder
epithelium®. In fact, as GAGs carry a negative elec-
tric charge, they have a strong tendency to attach to
positively charged hydrogen atoms and water mole-
cules, thus maintaining a stable water layer as a coat-
ing of the bladder epithelium. Apart from its great im-
portance in regulating the permeability of the urinary
tract, the mucopolysaccharide layer also prevents the
adhesion of bacteria®.

In special populations, such as women with chron-
ic cystitis or menopausal women, the urothelium itself
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may also be affected. A discontinuity of the urothelium
will allow bacteria to colonise the lumen. If the num-
ber of bacteria is not reduced by the production of an-
timicrobial peptides from epithelial cells, it will have
the opportunity to multiply and cause a new infection
in the urinary tract. A last mechanism of preventing
urinary tract infections is the contractions of the de-
trusor and the produced urine flow that prevents the
further colonisation of the bladder by bacteria. Wom-
en who postpone urination when outdoors and wom-
en who urinate upright and thus do not relax their pel-
vic floor muscles and do not have a normal urine flow
present an increased likelihood of opportunistic uri-
nary tract infections. Indeed, if the opportunistic uri-
nary tract infection is not treated properly, i.e. with a
change in everyday urination habits besides the indi-
cated medication, then recurrences and reinfections
are common?,

Discussion

According to the international guidelines for women
with recurrences of a urinary tract infection within 2
weeks, urine is cultured and a urinary system evalua-
tion is recommended, because a small percentage of
women may have an anatomical problem that predis-
poses them to urinary tract infections.

In any other case of women with recurrent infections,
arange of measures and non-antimicrobial medicines
can be used empirically (as appropriate) for preventing
the recurrence and/or avoiding reinfection.

Hygiene of the urogenital region, hydration

and change of other habits

In univariate and multivariate analyses, genital hy-
giene-related habits such as not washing the genitals
before and after coitus and wiping the perineal area
following cacation from back to front were associat-
ed with the appearance of urinary tract infections?2,
Itis not known to what extent changing these habits
reduces the likelihood of illness, but these measures
achieve a reduction of the microbial load and avoid
transferring microbes from the anus into the urethra
and vagina. In addition, it is recommended that pro-
longed bathing be avoided, as it allows the perineal
bacteria to move towards the urinary bladder. How-
ever, showering or bathing have no proven benefitin
preventing infections?*. Remarkably, the role of gen-

ital hygiene as a predisposing factor for urinary tract
infections is called into question, as it is often associ-
ated with other habits or functional anomalies such as
infrequent urination, poor fluid intake, functional re-
tention of stool, obstruction of urine flow and geni-
tal prolapse®.

In addition, excessive cleanliness, using antiseptics
and scented hygienic products, alters vaginal acidity
and the equilibrium of normal microbial flora, repre-
senting a potential predisposing factor for infections®.
Similarly, the use of spermicide gels should be avoid-
ed as it destroys the normal vaginal flora, resulting in
its colonisation by pathogenic bacteria®.

Although menstruation per se is not associated with
a higher risk of urinary tract infections, hygiene condi-
tions during this phase have been shown to contrib-
ute to the development of urinary tract infections?. Itis
recommended that sexual contact be avoided during
menstruation, as is the use of tampons as they main-
tain the ureteral area more dry (compared to sanitary
towels) thus limiting bacterial overgrowth?. For the
same reason, itis recommended that very tight clothes
and synthetic underwear also be avoided?®.

Taking abundant liquids - eight to ten glasses a day
at 2-hour intervals - has been traditionally associated
with relieving the symptoms of urinary tract infections.
A recent in vitro study showed that water in particu-
lar offers benefits both in prophylaxis and in the treat-
ment of urinary tract infections, as it dilutes the num-
ber of bacteria in urine®. Alternatively, taking baking
soda is recommended (one teaspoon of baking soda
in half a cup of water once or twice a day). Although
this combination is thought to be able to alleviate the
symptoms of urinary tract infections, including pain
and burning urination, it does not help in preventing
infections, since itis an alkaline compound that reduc-
es urine acidity.

In cases with infrequent urination, it is recommend-
ed that fluid intake be increased and that the bladder
be voided at least every 4 hours during the day, even
if there is no immediate need to urinate. The measure
has proved effective in reducing the occurrence of bac-
teriuria in the elderly®.

As regards coitus-related recurrences, it is recom-
mended that a further 1-2 glasses of water be con-
sumed and that urination take place before and after
sexual intercourse. In addition, after long and intense
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sexual intercourse, which leads to a temperature in-
crease and causes irritation or minor injuries, washing
with plenty of cold water and good hydration are rec-
ommended. As regards anal sex in specific, washing
with soap or a non-iodinated antiseptic is recommend-
ed, while some patients are recommended to take ei-
ther a urinary system antiseptic or an antibiotic after
sexual intercourse.

Cranberry

Cranberry is a traditional medicine for the treatment
and prevention of urinary tract infections. It is used
in the form of juice, dried fruit or even formulations
(capsules or pills) containing a concentrated extract.
Studies attribute its bacteriostatic action to one of its
ingredients, proanthocyanidins®*. Compared to the
proanthocyanidins of other fruits, those in cranber-
ries are structurally different and appear to inhibit the
binding of certain bacteria to uroepithelial cell recep-
tors. This anti-adhesive action may last up to 10 hours®..
However, its precise mechanism of action has not
been fully elucidated. Since 1994, a number of studies
have shown a less or more significant reduction in the
number of colonies of P-fimbriated E. coli in urine cul-
tures®>%, a reduction in the rate of urinary tract infec-
tions and the frequency of their recurrences®*3*, as well
as an increase in disease-free intervals*®*’. Differenc-
es in the efficiency of the published studies are due to
the different forms (juices or pills), the non-standard-
ised chemical composition of the available products
and the variety of doses. The daily dose in the original
study was 300 ml while higher doses were used in later
studies. In addition, juices contain up to 27% of the ac-
tiveingredients of cranberry, while the rest is water and
fructose. On the contrary, packaged cranberry prod-
ucts in capsules contain only the active ingredients3:.
Finally, when the cranberry extract was compared with
low-dose antimicrobial prophylaxis in the prevention
of recurrent urinary tract infections, it was found to be
less effective but it did not affect the normal flora, as
did the antibiotic®*4.

Cimetidine

Cimetidine is an antagonist of histamine H2-receptors.
It antagonises its action and reduces pepsin produc-
tion in the stomach. In addition to its antisecretory ef-
fect, cimetidine has cytoprotective, antiproliferative
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and immunoregulatory properties*.Given the latter,
as well as its regenerative action, it could play a role in
preventing recurrent urinary tract infections. Its effect
has been studied in inflammatory conditions of the uri-
nary bladder, where it appears to offer effective relief
from symptoms***, but there are no studies in women
with recurrent urinary tract infections. Notably, no ob-
vious histological change was found in the cystic mu-
cosa after treatment, so the mechanism of symptom
relief remains unclear*.

Lactobacilli

Lactobacilli are contained in sour milk, sheep’s yoghurt
and have recently also been made available in the form
of vaginal suppositories. They have been shown to of-
fer protection against urinary tract infections and vag-
initis (fungal infections). The exact mechanism of their
antibacterial action remains unknown, but is proba-
bly based on their ability to adhere to the vaginal ep-
ithelium and colonise the vagina. Competing for ad-
hesion sites with uropathogenic bacteria, they inhibit
their adhesion, growth, and colonisation*. They also
maintain vaginal pH acidic and produce antimicrobi-
al compounds (hydrogen peroxide, lactic acid, bacte-
riosin), which are important for reducing colonisation
by pathogenic microorganisms*. One study found that
the action of lactobacillus inhibits IL-8 production by
epithelial cells, thus preserving the homeostasis of the
female reproductive system®’.

Invitro and clinical studies have shown that, in addi-
tion to restoring normal urogenital microflora by acid-
ifying their environment, lactobacilli can also displace
adhered Escherichia coli strains, achieving a significant
reduction of recurrent urinary tract infections*®4°>°,
However, some clinical studies show no benefit in the
prevention of urinary tract infections by Lactobacillus
prophylaxis compared to placebo or no treatment>
5152 Finally, when lactobacilli were compared to low-
dose antimicrobial prophylaxis in the prevention of re-
current urinary tract infections, they were found to be
less effective but did not affect the development of an-
tibiotic resistance, as did antimicrobial therapy*.

Glycosaminoglycanes

The accumulated experience in the treatment of inter-
stitial cystitis with exogenous glycosaminoglycanes
such as heparin, chondroitin sulphate (Uracyst), sodi-
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um hyaluronate (Cystistat) or semisynthetic pentosan
polysulfate (EImiron) led to the testing of some of the
above substances in the treatment of bacterial cystitis
recurrences. As a proportion of these recurrences are
associated with the loss of the natural layer of glycos-
aminoglycanes as a result of a urinary tract infection,
and given that exogenous glycosaminoglycanes (espe-
cially chondroitin sulphate and heparan sulphate) coat
the surface of the urinary bladder with a stable layer,
the above study is fully justified®.

Heparin is a heteropolysaccharide composed of re-
curring disaccharide units of uronic acid and glycos-
amine. The amino group of glucosamine and some
hydroxyl groups of glucosamine and uronic acid are
esterified with sulphate groups, giving a high negative
charge to the molecule. Its natural location, composi-
tion and properties justify its use as a means of repair-
ing/preserving the bladder’s natural mucopolysaccha-
ride layer. In a 6-week pilot treatment study, a weekly
infusion (heparin 40,000 U, 2% lidocaine 8 ml, sodium
bicarbonate 4 ml) achieved 78% treatment response
(with an over 50% reduction in urinary tract infection
recurrences as the response criterion)®. So far, there
are no other published studies confirming this result.

Hyaluronic acid (Cystistat) is a glycosaminoprotein,
a key structural component of the human body. It is
produced by fibroblasts and has elastic and adhesive
properties. In a clinical study, patients received 4 week-
ly injections, followed by a monthly booster dose for
4 months. Patients were disease-free during the five-
month treatment phase and 70% of them were re-
currence-free at the end of one year of follow-up®’. A
study in a more difficult population (irradiated cancer
patients with bone metastases and a permanent cath-
eter) showed that patients injected with Cystistat had
a 5.7-fold reduction in the prevalence of urinary tract
infections during hospitalisation compared to patients
in the control group®:.

In in vitro and in vivo experimental studies, D-Man-
nose appears to prevent the adhesion of uropathogen-
ic bacteria (with type 1 and P fibrins) to uroepithelial
cells®*%, In a clinical study, the daily intake of 2 grams
of D-mannose for six months was compared to anti-
microbial prophylactic treatment with nitrofurantoin
of a corresponding duration, or with no prophylaxis.
The rate of recurrent urinary tract infections was simi-
lar for the D-Mannose and nitrofurantoin groups, and

overwhelmingly lower than for the group with no pro-
phylaxis®®. There are no other noteworthy studies and
it should be noted that the existence of mannose-resis-
tant fimbriae (MR/P fimbria and P mirabilis fimbria) Pro-
teus strains somewhat limits their usefulness®2.

Immunostimulants

Polimod is a prototype, highly purified synthetic dipep-
tide with immunostimulatory properties. When admin-
istered per os, it can favourably affect the various stag-
es of theimmune response: itinduces direct activation
of phagocytosis of neutrophils and mononuclear cells,
stimulates phagocyte chemotaxis and stimulates nat-
ural killer NK) cells®. It is reported to restore the T help-
er/T suppressor ratio to normal values (>1) and to in-
crease the production of antibodies by B-lymphocytes
in the blood (IgG) and secretions (IgA)®*. Finally, Poli-
mod increases the production of interleukin-2 (IL-2)
cytokines and interferon-y (IFN-y) by T-lymphocytes®.
Based on the above properties, it is indicated as anim-
munostimulant in patients with recurrent urinary tract
infections. In multiple studies in recurrent respiratory
infections, Polimod as a prevention treatment has been
shown to be effective in achieving a statistically signifi-
cantreduction in the number, frequency and duration
of infectious recurrences. A published study in paediat-
ric patients showed faster recovery times with Polimod
than placebo and a significant reduction in recurrence
risk (69%) after the acute episode®. Although it is ad-
ministered during the infection, it can also be adminis-
tered preventively as a maintenance treatment over 60
days at a time when the patient is not infected. Howev-
er, there are no larger multicentre studies or published
experience with adult patients.

Other immunostimulants include purified
uropathogenic strain vaccines

UroVaxom is an extract of E. coli (a preparation of im-
munoactive components from 18 subtypes of E. coli),
which is the predominantly responsible microbe for
the majority of urinary tract infections. Its mechanism
of action is unclear. It is believed to stimulate the im-
mune system and improve natural defence. In vitro
studies have shown that it stimulates T-lymphocytes,
induces the production of endogenous interferon and
increases urinary IgA levels. Experimental studies have
shown significant changesin IL-6 and IFN-gamma lev-

43




HELLENIC UROLOGY

els after treatment with E. coli extract®’. In addition, a
remarkable difference was noted in the degree of in-
flammation (oedema, bleeding, leukocyte infiltration),
with the group receiving E. coli extract showing much
milder forms of inflammation®.

A meta-analysis of the studies conducted over the
last decade showed the superiority of the E. coli extract
in all studies as regards the reduction of symptoms
and recurrence rates compared to placebo®. Two re-
cent studies (one of which focuses specifically on wom-
en with recurrent urinary tract infections) confirm the
equivalent effectiveness of the E. coli extract with many
of the recommended daily antibiotics as chemopro-
phylaxis, without, indeed, the increased likelihood of
development of antibiotic resistance 707,

SolcoUrovac is a combination of 10 heat-inactivat-
ed bacteria (six different serotypes of the uropatho-
gen E. coliand one subtype of: Proteus vulgaris, Klebsiel-
la pneumoniae, Morganella morganii, and Enterococcus
faecalis). The vaccine is administered as a vaginal sup-
pository. Its mechanism is not known but it appears to
primarily induce immunoglobulins Gand A in the uro-
genital tube, thereby reducing the likelihood of vaginal
and bladder colonisation by uropathogens’. A prelimi-
nary study showed a significant reduction in infections
compared to the placebo, while 80% of patients were
infection-free for one year’. It is noteworthy that pri-
mary immunisation with booster injections ensures a
prolonged infection-free interval, compared to prima-
ry immunisation alone or to the placebo’™.

Oestrogens

As mentioned above, clinical data suggest a twofold ef-
fect of oestrogen reduction on the pathogenesis of uri-
nary tract infections, as itinduces structural and chemi-
cal changes in the urogenital tube, such as poor urinary
output or changes in vaginal microflora, which facili-
tate urinary tract infections. Local oestrogen applica-
tion may at least partially reverse these changes. In ad-
dition, oestrogen acts on the epithelium in a manner
analogous to glycosaminoglycans, healing gaps be-
tween the cells that cover the bladder cavity. This hin-
ders bacteria from nesting and multiplying.

After the initial acceptance of the method, reser-
vations were voiced regarding the safety of their use
by postmenopausal women. In fact, only oral oestro-
gens have been associated with coronary artery dis-
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ease, thromboembolism, strokes and breast cancer’.
Today, at the dosages and for the applications they are
used, they are considered a safe therapeutic option for
recurrent urinary tract infections’®.

One study evaluated the lactobacilli content and pH
of the vagina in post-menopausal women before and
after oestrogen therapy and found a 61% increase in
the intervention group and nil in the control group.
In the intervention group, vaginal pH decreased from
5.5 to 3.8, while there was no change in the placebo
group. The incidence of urinary tract infections was
lower in the oestrogen group compared to the placebo
group: (0.5 vs 5.9 episodes per patient-year)”. In anoth-
er study, vaginal administration of oestrogens reduced
the proportion of women with urinary tract infections
by about one-third, in contrast to oral administration,
which had almost no effect’®. Small studies confirm the
above conclusions.

Ascorbicacid

Vitamin C (ascorbic acid) has been used in isolated cas-
es to prevent the recurrence of urinary tract infections.
The rationale behind this choice is that ascorbic acid
is a urine acidifier, which hinders the development of
uropathogens. In fact, urine has a variable pH, while
there is no set dosage or pH-based standardisation for
vitamin Cintake. This explains the contradictory re-
sults in published studies. One of them studied the ef-
fect of ascorbic acid on urine pH and the occurrence of
urinary tract infections in patients with bone marrow
injury. No significant reduction in urine pH or clinical
benefit from the use of ascorbic acid were observed™.
However, the small number of patients that enrolled
and remained in the study means that its reliability is
questionable. A retrospective study in a larger num-
ber of patients with bone marrow injury also showed
no benefit®.

Another - non-randomised - study in a larger number
of pregnant women showed that daily intake of a vita-
min formulation with 100 mg of ascorbic acid for three
months reduced the incidence of symptomatic urinary
tract infections from 29.1% to 12.7%?®*. Although the
daily dose of vitamin C used was very low, other meth-
odological problems limit the reliability of the study.

Conclusions
In addition to the adoption of habits and measures for
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genital hygiene and bladder protection, there are med-
icines that have been successfully tested for the pre-
vention of recurrent urinary tract infections: the topical
application of low-dose oestrogens (if there is no con-
traindication in the patient’s history), taking Cranber-
ry extract and Lactobacillus vaginal suppositories ap-
pear to lead to fewer urinary tract infections. Although
none of these 3 approaches have been studied very
well, they do not appear to be associated with serious
side effects. In fact, Cranberry and lactobacilli are often
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taken by the patients without medical guidance, in the
form of afood.There is room for research into the other
medicines mentioned as well as in others, as their intro-
duction into daily practice will allow avoiding the long-
term administration of antibiotics that leads to the cre-
ation of resistant strains and further exacerbates the
problem of antibiotic resistance.
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Purpose: To calculate the probability of finding canceron ~ PCRDindex signed(+) in 89.82% P(a(+) and negative in
prostate biopsy, we developed a prostate cancer (PCa) predic- ~ 91.46% PCa(-) cases (x2-test: p<0.001-RR: 10.52) [Sensi-
tive statistical model (PCP-SMART), deriving a novel PCa-pre- tivity: 89.8, specificity: 91.5%, PPV: 91.5%, Negative-Predic-

dictor (pcrdindex) and a pca-risk mathematical equation. tive-Value(NPV): 89.8%, Positive-Likelihood-Ratio[LR(+)]:
Subjects and methods: A total of 371 men , 10.5, Negative-Likelihood-Ratio[LR(-)]:
were included. Since PCa-risk relates to tPSA, .4 0.11 Accuracy: 90.6%]. Multiple logistic

/s
age, prostate volume[PV], fPSA, f/tPSA-ra- ¥ Key words regression and AUC/ROC analysis revealed
tio, PSAD and tPSA>50ng/ml has 98.5% Posi- prostate cancer; PSA PCRDindex as independent PCa-predictor
tive-Predictive-Value(PPV) for PCa diagnosis, testing; PCP-SMART strongly (p<0.001) outperforming other

we hypothesized that correlating two varia- model; PCRD-Index; clinically established while, the formulated
bles, each consisting of three ratios/values prostate cancer risk-equation predicted 91% accurately the
including patient’s-tPSA, PSA50ng/ml, age, risk mathematical probability of finding cancer.

prostate volume, f/tPSAratio, could operate equation Conclusions: PCRDindex effectively pre-
as a “PCa-conditions imitating-simulating dicted prostate biopsy outcome, identifying

model”. Linear regression derived the coefficient-of-deter-  correctly 9/10 men who indeed harbored cancer while, cor-
mination(R?), termed PCRDindex. Statisticsincluded x>-test, ~ rectly ruling out PCa in 9/10 men without disease evidence.
multiple logistic regression analysis, test-performance char- It significantly outperformed other established PCa-predic-
acteristics and AUC/ROC-curve analysis [SPSS-22(p<0.05)].  tors while, the PCa-risk equation, accurately calculated the
Results: Biopsy was PCa(+) in 45.1% and PCa(-) in 44.2%. individual probability of finding cancer on biopsy.
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Introduction

In the past few years there has been considerable
controversy regarding PSA testing diagnostic perfor-
mance, based on evidence indicating that currently
this biomarker is insufficient for identifying prostate
cancer (PCa), mainly due to lack of ideal PSA cut-points
thatyield both high sensitivity and specificity. Instead,
PCa risk varies continuously at all PSA values, with no
lower limit existing to safely predict absence of the dis-
ease'. Nevertheless, absolute PSA thresholds contin-
ue to be a central facet for recommending prostate bi-
opsy (PBx), policy resulting in a high percentage of
unnecessary biopsies, avoidance of which is crucial be-
cause of the risk of potentially severe complications
(pain, infections, bleeding, urinary obstruction, emo-
tional distress) not to mention financial cost #6842 To
optimally evaluate patients and prevent men with per-
sistent PSA abnormalities and previous negative biop-
sies from undergoing a vicious cycle of useless repeat
biopsies, itis of great clinical importance to assess PCa
risk prior to PBx. To this aim, patient stratification tech-
niques, accurately estimating individual risk of finding
PCa at biopsy (risk based strategy), are essential for ev-
idence based decision making and patient counselling
3,6,14,17,18,19,22,23 .

Aiming to develop a clinical method capable of mak-
ing individualized predictions regarding PBx outcome
as well as, of “measuring /weighing the intensity” of
follow-up and further interventions (repeat PBx) need-
ed, in cases with negative initial biopsies and abnor-
mal PSA thereafter, we formulated a “PCa mathemati-
cal conditions simulating/mimicking” predictive model
(PCP-SMART), deriving a novel PCa predictor (PCRD)
and a mathematical risk equation, that allows calcula-
tion of a single value for estimating the probability of
finding cancer on biopsy in an individual basis. Here-
in, we introduce this novel model and report the re-
sults of a prospective, observational study on it’s clini-
cal validity and applicability. (For further details refer to:
http://www.clinical-genitourinary-cancer.com/article/
S1558-7673(16)30179-3/fulltext).

Material and methods

Our main idea for constructing the PCP-SMART model
(Prostate Cancer Predictive Simulation Modeling, As-
sessing the Risk, Technique), was based on key data
such as: 1) Apart from total PSA (tPSA), several other

A novel mathematical simulation modelling method, p. 49-57

clinical parameters represent established independ-
ent predictors (risk factors) of prostate cancer, such as
age, age-specific/adjusted PSA, free PSA (fPSA), free/
total PSA ratio (f/tPSA), prostate volume and PSA Den-
sity (PSAD)%3#910.121314151617.18.24 9) serum tPSA values
>50 ng/ml have a positive predictive value (PPV) of
98.5% (PCa diagnosis considered 98.5% certain) in
predicting the presence of prostate cancer on nee-
dle biopsy *'®, 3) statistical regression analysis (line-
ar/logistic) is applied to model the probability of pros-
tate cancer more accurately, estimated directly as a
function of serum total and free PSA, combined with
other key risk factors?*. Capitalizing on these obser-
vations, we developed a linear-regression model in-
corporating all the aforementioned predictors, main-
ly hypothesizing that, if we calculated the “strength”
of association between the function of a given set of
PCa predictors and another set formed by the same
parameters projected to function under “mathemat-
ical conditions mimicking/simulating” PCa (as when
tPSA=50ng/ml), we would presumably have attained
a close estimation/measure of the probability the pa-
tient to be diagnosed with the disease. Subsequent-
ly, we formulated two variables, [Y- (dependent) / X-
(independent)], each consisting of three (3) numerical
values (decimal fractions), emerging as follows: 1) Var-
iable (Y): patient tPSA/age, patient tPSA/PV, fPSA/pa-
tient tPSA, 2) Variable (X): tPSA50/age, tPSA50/PV,
fPSA/tPSA50. Simple linear regression derived the co-
efficient of determination-R?, which we called Pros-
tate Cancer Risk Determinator (PCRDindex), signed
(+) / (-) according to the correlation’s equation line
slope [ascending = positive / descending= nega-
tivel) (http://mathbits.com/MathBits/TISection/Sta-
tistics2/correlation.html). All calculations were per-
formed using Windows-Excel (see Appendix) and free
online calculators.

After receiving institutional board approval, we
performed an observational, prospective evaluation
of a cohort of 725 men subjected to transrectal ul-
trasound-guided needle biopsy/ies at Naval-Veter-
ans Hospital of Athens (Nov2006-Dec 2014), because
of abnormal serum tPSA-values (2.5-10 ng/ml) and/
or suspicious digital rectal examination (DRE). Cases
with abnormal DRE and tPSA 10-20ng/ml or <2.5ng/
ml were also included. Exclusion criteria were: 1) in-
sufficient patient follow-up, 2) tPSA>20ng/ml, 3) uri-
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Presentation of the logistic regression coefficient (b), Wald test, statistical significance of individual
regression coefficients tested using the Wald Chi-square statistic and odds ratio [Exp(B)], for each of the
predictors (variables in the equation) in the full model of the multiple logistic regression analysis

Variables in the Equation

e —— e

0.036 0.029 1.529 0.216 1.036
Age-adjusted tPSA -3.048 6.239 0.239 1 0.625 0.047
Prostate volume -0.023 0.011 4530 1 0.033 0.977
PSAD -3.421 4184 0.668 1 0.414 0.033
total PSA 0.015 0.194 0.006 1 0.940 1.015
free PSA 0.166 0.607 0.075 1 0.784 1.181
f/t PSA ratio -3.713 5.130 0.524 1 0.469 0.024
PCRD index 3.198 0.464 47.446 1 0.000 24.489
Constant 0.220 2.012 0.012 1 0.913 1.246

nary tract infection, 4) medical therapy affecting tPSA
(5a-reductase inhibitors), 5) previous benign prostat-
ic hyperplasia (BPH) surgery, recent urethral/prostat-
ic (DRE) manipulations, 6) PCa diagnosis and/or en-
docrine manipulations. Strictly conforming to criteria,
371 (51.2%) patients were considered eligible for en-
rollmentin the study .

After dividing subjects were into those with con-
firmed PCa diagnosis and them not harbouring the
disease, comparative analysis of the predictive accura-
cy among input clinical variables as well as PCRDindex
was performed. Serum tPSA and f/tPSA ratio were as-
sessed using enzyme immunoassay method, PSAD was
calculated dividing tPSA by PV (ng/mL/cc) while, since
no significant differences exist between transabdomi-
nal / transrectal ultrasound PV measurements, to best
approximate prostate volume when given transab-
dominal ultrasound gland dimensions, the ellipsoid
formula [11/6(0.52) x (height) x (width) x (length)] was
employed®.

All patients underwent transrectal ultrasound guid-
ed PBx (TRUS/PBx) in the left lateral decubitus position,
by using 18-gauge core-biopsy needle and grayscale
ultrasonography [7.5 MHz endocavity transducer]. A
12-core biopsy protocol was applied and in negative
result cases, further biopsies with increasing numbers
of cores were performed, based on data showing that
in men with suspicion of PCa (abnormal tPSA / High
Grade Prostate Intraepithelial Neoplasia (HGPIN) /
Atypical Small Acinar Proliferation (ASAP) after initial

negative PBx, more aggressive protocols up to satu-
ration biopsy (=24 cores), obtained the highest can-
cer detection rates?. Subjects were classified truly PCa
negative if had undergone 2-3 extended biopsies (16-
24 cores) followed by prostatic adenomectomy (tran-
surethral [TURP} or open] or, subjected to =3 biopsies
including saturation schemes (=24 cores). HGPIN/ASAP
cases were excluded from analysis.

Univariate analysis between variables and diagnos-
tic groups (men diagnosed with cancer and those not)
was performed using chi-square(x2)-test (Yates-cor-
rection), Relative-Risk (+/-) 95% Confidence Intervals
[CIs] were derived and differences were compared us-
ing Student’s t-test. The predictive efficiency/accuracy
of PCRDindex was evaluated by calculating specifici-
ty (% cancer cases with positively signed PCRD), sen-
sitivity (% non-cancer controls with negatively signed
PCRD), LR(+), LR(-), PPV, NPV and accuracy while, it was
quantified by computing the AUC-ROC curves. Mul-
tiple logistic regression analysis with binary depend-
ent variable the biopsy result, estimated the influence
of each included risk-factor in the PCP-SMART mod-
el building set, on the likelihood of PCa positive PBx
outcome (identify independent predictors), as well as,
derived a logistic regression equation calculating the
probability of diagnosing PCa at PBx. Analyses were
performed using SPSS-22° (SPSS Inc-Chicago, IL) and
INSTAT (GraphPad)® statistical packages. Two-sided hy-
pothesis testing was used, p<0.05 considered statisti-
cally significant.
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Figure 1. ROC curve analysis: AUCvalues of variables negatively correlated
to prostate biopsy outcome with PCa diagnosis on biopsy (to predict nega-
tive biopsy result as their values increase)

Results
Among 371 men biopsied, PCa was diagnosed in 167
(45.1%), no evidence of the disease was found in 164
(44,2%) while, HGPIN or/and ASAP lesions were detect-
edin40(10.7%). PCa diagnosis was made in 92 (55.1%)
patients at initial biopsy, in 52 (31.1%) at second while,
23 (13,8%) at =3 repeat biopsies. The median number
of tissue cores taken at 1st, 2nd and = 3repeat biopsy
was 11.5(8-14), 16 (13-19) and 21 (17-32) respectively.
Among PBx negative cases, 53 (31,7%) underwent 2-3
extended biopsy protocols (>18-20cores) and prostat-
ic adenomectomy (transurethral/open) whereas, 112
(68.3%) were subjected to >4 biopsy sessions using ex-
tended (*20) or saturation (=24 cores) schemes.
Comparative univariate analysis (median values)
showed that, men with PCa vs controls, were signif-
icantly more likely to be older (69 vs. 65.5 years - p=
0.051), have higher tPSA (7.75 vs. 6.69ng/ml - =0.0065),
lower fPSA (0.92 vs.1.31ng/ml-p=0.,0052), lower f/tP-
SA-ratio (0.12 vs. 0.19 - p<0.001), smaller prostates (36
vs. 67cc — p<0.001) and higher PSAD (0.20 vs. 0.10 —
p<0.001). Overall, PCRDindex values were positive
(positive linear-regression line slope) in 164 (49.55%)
cases and negative (negative-slope) in 167 (50.45%)
men. In 150 (89.82%) of the 167 patients diagnosed
with PCa, PCRD values were signed positive and in 17
(10.18%) signed negative whereas, in 150 (91.46%)
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Figure 2. ROC curve analysis: AUCvalues of variables positively correlated
to prostate biopsy outcome with PCa diagnosis on biopsy (to predict positive
biopsy result as their values increase)

of the 164 patients with no evidence of the disease,
PCRDindex values were negative and in only 14
(8.54%), had positive values. Chi-square test yielded a
value of 215.45, two-sided p<0.0001, Odds-Ratio 94,5
(44.97-198.7 [95% Cl]) and Relative Risk 8.98 (5.7-14,1
[95% Cl]). PCRDindex sensitivity for predicting PBx out-
come was 89.82% ([95% Cl]: 83.95-93.78), specificity
91.46% (85.82-95.08), PPV 91.46% (85.82-95.08), NPV
89.82% (83.95-93.78), LR(+) 10.52 (6.36-17.41), LR(-)
0,11 (0.07-0.17) and overall accuracy 90,63%. A test
of the full model against a constant (intercept) only
model was statistically significant (-2Log-likelihood
= 200,798 vs. 444,848 - Omnibus x?test = 244,049,
p<0.001), indicating that after excluding age-adjust-
ed PSA ratio (tPSA/age) found to be insignificantly
correlated to biopsy outcome (score=1.05-p=0.305),
all other predictors as a set reliably distinguished be-
tween PCa negative/ positive PBx outcome. As such,
each independent variable significantly improved the
model (scores/significances): age: 7.275 - p=0.007, PV:
64,657- p<0.001, tPSA: 7.030 - p=0,008, fPSA: 25,147-
p<0.001, f/tPSA ratio: 77,339 - p<0.001, PSAD: 75,69
- p<0.001, PCRD: 183,519 - p<0.001 (overall-score =
198,137). PCRDindex exhibited the highest score test
(=measure of how much an independent variable
would be significant in the model), significantly out-
performing other predictors. The model explained
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ROC curve analysis : Comparative examination of AUCvalues of individual variables, denoting their clinical
predictive significance in terms of ability to approach the correct diagnosis (predictive accuracy), regarding

prostate biopsy outcome

s it Areaunder the

curve (AUC)

Variables
(predictors)

Slg igp-

95% Conﬁdence Interval

Sig p-value vs.

Positively correlated variables (to predict positive biopsy result as their values increase)

Age 0.595 0.032
total PSA 0.577 0.032
PSAD 0.848 0.022
PCRD index 0.926 0.016

Negatively correlated variables ( to predict negative biopsy result as their values increase )

Prostate volume 0.830 0.024
free PSA 0.672 0.030
free/total PSA ratio 0.814 0.023

71.0% (Nagelkerke’s-R2= 0.71) of biopsy result vari-
ance and correctly classified 90.7% of cases. Table 1
presents logistic regression coefficient (b), Wald-test,
statistical significance of individual regression-coef-
ficients (Wald-Chi-square) and odds-ratio [Exp(B)] for
each predictor. Employing a 0,05/Wald-test criterion,
only PCRDindex and PV made a significant contribu-
tion to prediction of cancer (key PCa predictors) while,
age, tPSA, fPSA, f/tPSA-ratio and PSAD, had insignifi-
cant partial effects. The EXP(b) [Odds-ratio] value for
PCRDindex was 24.02 (95% Cl: 9,812-58,778) suggest-
ing that, increasing PCRD values are associated with
highly increased likelihood (x24-times) of diagnosing
PCa. To examine which variables were most strongly
associated with the outcome, we ranked them by the
probability of the Wald/chi-square test (metric=1mi-
nus Wald-x?p/value) coded such that, higher values
pointing to greater outcome association strength,
in the following order: (1) PCRD: 1.0, (2) PV: 0.961, (3)
age: 0.847, (4) f/t PSA ratio: 0.559, (5) PSAD: 0.518, (6)
fPSA: 0.265, (7) tPSA: 0.232. Employing logistic regres-
sion equation formula: p=g@+b1x1+b2x2+b3x3+.)/ 1 4 glatbix-
1b22+b33+) n=avent probability, e= natural logarithms
base(=2.72), a= equation constant, b= predictor varia-
bles coefficient], we formulated an equation calculat-
ing the probability of finding PCa on biopsy in the form:

p:e(3,1 98XPCRDindex—0.023XPV+0.22)/'| +@(3,198xPCRDINdex-0.023xPV~+0.22)

0.003 0.532 0.657 p<0.001
0.017 0.515 0.640 p<0.001
0.000 0.805 0.891 p=0.0015
0.000 0.894 0.957 -
0.000 0.784 0.876 p<0.001
0.000 0.614 0.731 p<0.001
0.000 0.769 0.860 p<0.001

PCRDindex exhibited significantly greater AUC-ROC
curve [0.926], vs. tPSAD (0.848-p=0.0015), PV (0.830-
p<0.001), f/tPSA-ratio (0.814 -p<0.001), fPSA (0.672
-p<0.001),age (0,595 -p<0.001), tPSA (0,577 -p<0.001).
(Table 2, Figure 1, Figure 2)

Discussion

Main advantage of the PCP-SMART model is that it
comprises established and routinely available PCa
predictors such as age, PV, fPSA, f/tPSA ratio, PSAD3®
10,12,13,14,16,17,18,19,20,21,22,23,26' First Step of model develop_
ment was simple linear regression of two variables,
comprising the above-mentioned key predictors,
which derived the coefficient of determination (R?), a
math-factor that provides a measure of how well future
outcomes are likely to be predicted by statistical mod-
els [http://mathbits.com/MathBits/TISection/Statistics2/
correlation.htm] and which we re-termed PCRDindex.
Main hypothesis was that, by identifying patient-sub-
groups with high/low risk (positively/negative signed
PCRD values respectively), our novel index could be-
come potent measure of the probability of finding can-
cer at biopsy. Subsequently, we logistically modelled
this probability and formulated a single-value calcu-
lating PCa risk equation that individually measures the
probability of finding cancer on PBx. Multiple logistic
regression models, quantify the combined contribu-
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tion of several risk-factors and provide PBx outcome
probability, yielding exact numerical values applying
to an individual instead of a risk-group, highly improv-
ing predictive accuracy compared to mental physician
predictions #8202 Noteworthy, all calculations are
performed on computer-interface basis without need
for specific mathematical knowledge and costly statis-
tical packages, by using common PC programs (Win-
dows Excel) or free online calculators®.

We found a very strong association between the sign
of PCRDindex values (positive[+] or negative[-]) and
PCa outcome (cancer, no-cancer). In 9 out of 10 (9/10)
patients diagnosed with PCa, the calculated PCRD val-
ues were positively-signed (positive correlation with
cancer diagnosis) whereas, 9/10 men with no evidence
of the disease, had negatively signed PCRD-test (neg-
ative correlation). Accordingly, PCa diagnosis occurs
nine (9) times more often in patients with positive rel-
ative to those with negatively signed PCRD index val-
ues. Hence, PCRDindex correctly identifies the vast ma-
jority of men who will prove to have PCa or, in whom
this diagnosis will be excluded.

Sensitivity and specificity of PCRD testing yielded
very good-to-excellent values of 89.8% and 91.46%
respectively suggesting that, positively-signed PCRD-
index values are almost 90% likely to predict presence
of PCa in men who indeed have the disease (test cor-
rectly predicts PCa in 9/10 cases) whereas, PCRD (-)
values correctly rule out carcinoma in 9/10 patients
who indeed do not have the disease. In other words,
only 1in 10 men (10.5%) among those diagnosed with
PCa would have been missed while, less than 1-in-
10 (8.5%) without carcinoma would have been sub-
jected to unneeded biopsies. The high PPV (91.5%)
and NPV (89.8%) mean that, men with PCRD(+) val-
ues are >90% likely to be diagnosed with PCa while,
those with PCRD(-) test are =90% certain not to har-
bour the disease. Likewise, the high diagnostic accu-
racy (90.63%) suggests that pre-biopsy estimations
based on PCRD-values, are 91%close to the true out-
come. The likelihood ratio for PCRD(+) values was 10.5
while, for PCRD(-) 0.11, meaning that individuals with
PCa are about 10.5 times more likely to have positive-
ly-signed PCRDindex than those without the disease
while, PCa negative cases are about 9-times more like-
ly to have negatively signed PCRD test than do individ-
uals with the disease. To remind, likelihood ratios >10
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/ <0.1 provide strong evidence to rule-in/out diagno-
ses respectively? .

The formulated logistic-regression model correct-
ly predicted 90.7% of biopsy outcomes, diagnosing
90.4% of those who indeed had PCa and correctly ex-
cluding 90,9% of men who didn’t have the disease,
yielding low false-positive (9.7%) and false negative
(9.1%) values. To examine which variables in the pre-
dictor set most strongly associate with biopsy out-
come, we computed Wald-x? according to which,
PCRD ranked first followed, in descending predictive
ability rank order by PV, age, f/tPSA ratio, PSAD, fPSA
and, last, by tPSA. Thus, PCRDindex represents a high-
ly powered univariable PBx outcome predictor, greatly
outperforming established risk-factors and highly im-
proving PCa predictive accuracy while avoiding unnec-
essary biopsies, compared to tPSA'®". Key product of
this model was a logistic regression equation formu-
lated as:

p: e(3,2 xPCRDindex- 0,023 xPV+O,22)/’| +e(3,2 xPCRDindex- 0,023xPV+0,22)

that calculates a single value determining the prob-
ability of finding PCa on biopsy, with accuracy»91%
and may offer advantages over multistep algorithms
(i.e nomograms) presently used to estimate the need
for biopsy [3,12,19,22,23,26] .

PCRDindex yielded an interestingly high AUC-ROC
curve value of 0.926, one of the best having been re-
ported for a diagnostic tool for PCa?', discriminat-
ing well between patients with/without PCa, exhibit-
ing diagnostic accuracy significantly outperforming
that of other predictors as it emerged as the most in-
formative risk factor for predicted cancer at PBx, fol-
lowed by PSAD (0.848), PV(0.830), f/tPSA-ratio (0.814),
fPSA (0.672), age (0.595) and tPSA (0.577), the weakest
PCa-predictor among all examined. Overall, AUC-val-
ues for tPSA are lower than those of commonly em-
ployed predictive tests such as, PCa risk-calculators,
PCA3-test, Prostate-Health-Index (PHI), which have
shown substantially higher AUCs (0.65-0.88) and pre-
dictive ability significantly outperforming tPSA (AUC:
0.52'0.69)3’7’810’19’28’29’30.

Limitations of our study include:

1) possible bias due to employing a single institu-
tion’s experience,

2)intra/inter-observer variability in ultrasound PV
measurements, might potentially affect PSAD calcu-
lation accuracy'°'9,
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3) lack of external model validation that mandates
further confirmatory studies™",

4) lack of head-to-head comparison between the
model and other PCa predictive tools.

Conclusion

The PCP-SMART prostate biopsy outcome predictive
mathematical model, exhibited high diagnostic per-
formance, providing significantly improved ability in
identifying men at risk for PCa who need biopsy and/or
intensive follow-up and equally important, those who
may avoid unnecessary interventions. PCRDindex, key
derivative of this model, predicted with high accuracy

PBx outcome, identifying correctly 9/10 patients with
cancer as well as, 9/10 without the disease, emerging
as strong PCa-predictor. A multiple logistic regression
mathematical equation, deriving a single value for cal-
culating the probability of finding cancer on prostate
biopsy in an individual basis, was formulated. We an-
ticipate that, following external validation, our model
and it's derivatives, might become useful clinical tools
facilitating proper, prostate biopsy related, manage-
ment decision making.
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To make a XY Scatter Graph with linear regression and equation (Linear Plot) and calculate the coefficient of determination using Microsoft Excel®, com-

plete the following steps:

1. Enterasetofvaluesin column A (X axis values) on the spreadsheet (value-1=tPSA50/ patient’s age, value-2=tPSA50/ prostate volume, value-3=

patient’s free PSA /tPSA 50 )

2. Enterasetofvaluesin column B (Y axis values) on the spreadsheet (value-1=patient’stPSA/patient’s age, value-2 = patient’s tPSA/prostate vol-

ume, value-3 = patient’s free PSA/ patient’s total PSA )

Press/click on the chart (wizard) button in the toolbar.
Inthe charts menu, click on "XY scatter" plot type.

Press <Finish>.

e N A R

Set the data range by selecting all the data on the spreadsheet using the mouse (Click in a corner and drag the mouse until all boxes are selected)

Select the“scatter with data points connected by smoothed lines” or“scatter with data points connected by smoothed lines without markers” option.

Right click on the line in the chart and select "Add Trendline" to draw a straight line through the data.
Press the “Options” tab and check the "display equation on chart" and "Display R-squared value on chart" boxes and then press “OK’, to show the

equation (y=mx-+b) of the line and the R2 value (positive or negative according to the slope [direction: increasing (+) or decreasing (-)] of the

equation line).

NepiAnyn

Ikomog: 1o mhaioto mpoomddeiag PeAtiwong tng Slayvw-
0TIKAC IkavotnTag tne dokipaciag PSA, avamtoéape pébodo
ekTipnong ¢ mbavotntag bmapéng mpooTatikol Kapkivou
o€ Avdpe pe maBoloyikég Tipéc PSA kabwe kat otdBpiong
NG «€VTAONG» TWV AMAITOUPEVWY TIPOoTaBelwy yia mepal-
Tépw Olepeuvnon (emavaAnmrikéc Brogiec), petd apvnuikn/
¢¢ apy1kn Plowia/ec mpootdrn. fta tov okomd autd, xmo-
VI|OapE IPOOTITIKI] - HaKPOXpOVN PEAETN KAl EMVONCALE TO
TIPWTOTUTIO OTATIOTIKG POVTEND TTPOGONOIWENC «pabnuati-

K@v ouvOnkwv» kapkivou mpootatn PCP-SMART (Prostate
(Cancer Predictive - Simulation Modelling, Assessing the
Risk, Technique), pe kopla mapdywya tov deiktn (index)
PCRD ( Prostate Cancer Risk Determinator) kat tnv mpoko-
ntovoa pabnuatiky e€iowon Aoylotiki¢ mahvépopnong,
HEOW TwV omoiwv umoloyiletal e€atopikevpéva n mbavo-
Ta B€TIKOU yla KapKivo amoteAéopatog, o€ aoBeveic mov
umoBdaMovtat o€ S10pBikr Propia mpootam.

AcBeveic kat pédodog: X 371 Avdpec, epapuoadnke 1o
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NMepiAnyn (ouvéyea)

npwtokoAho pehétng PCP-SMART mou emvoriBnke atnv KAI-
VIKI} HOC WG HOVTENO «KAIVIKIC TTPOOOLEIDONG» KAPKIVOU TOU
MPooTatn, pe KOpleg petapAntéc: HAkia aoBevoug, dyko Tou
nmpootatn (Stakothiako umepnyoypa@nua, oAiko PSA, Free-
PSA, PSA ratio, Age-adjusted PSA ratio, PSAD. Me ouvduaopo
TWV KAVIKWV QUTWV TAPAPETPWY Kal EQapHOYN 0TATIOTL-
koU povTéhou ypappikic mahivdpounong

A novel mathematical simulation modelling method, p. 49-57

10,52 (95% (1 : 6,36 - 17,41) ka1 apvntiké [LR-] 0,11 (95%
(l: 0,07- 0,17). Epapuoyn povtéAov avdAuong AoyIoTIKNG
nahvdpopnong (logistic regression model) avédeiée Tov dei-
ktn PCRD w¢ Tov 1oxupdtepo mpoBAentikd mapdyovta petady
Twv umohoimwv, pe fdon Tov ouvteheotr ouoyétiong Pearson
wc e&n¢: PCRD (r=10,832), PSAD (r=0,569), byko¢ mpootd-

 (r=0,535), PSA ratio (r=0,487), free-

(linear regression), umohoyiaBnke o ou- I\E'EEIC PSA (r=0,304), nhiia (r=0,143) kat o\i-
VIeNEoTr|C mpoadloptopoy (coefficient of EVPETNPLAGHOV K0 PSA (r=0,142). Opoiwg, umooyiopog
determination) R2, mouv BcwprOnke 611 ¢ meptoxric (AUC) umd Ty kapmoAn Ael-
amotelei Pétpo ektipnong ¢ mbavotn- KapKivog mpootdrn, TOUpYIK®Y Xapaktnpotikwy (ROC), kate-
T0¢ 10 amotéheopa tne Plogiag mpoatdn dokipacia PSA, povtédo de1ée onuavTiki umepoyr (p< 0,001) Tou
va eiva Oetiko (emi Betikng khiong [slope] PCP-SMART, deiktn¢ PCRD,  deiktn PCRD (0,916) akolouBolpevo amd
¢ e€iowong tne evbeiag mov ameikovi- padnpatiki e€iowon TIC UTIOAOLTTEG TTPOYVWOTIKES TAPAETPOUC
Certov ouvteheotn) i apvnTiko (apvnti- umoAoyLGpoU Kivéuvou w¢ akohouBuwg: PSAD (0,848), bykog mpo-
KN khion tn¢ vBeiac). O ouvteleotric R2 KapKivou mpootdrn otatn (0,830), PSA ratio (0,814), free

ovopdaBnke deiktn¢ PCRD, kat amotéleoe

TNV KEVTPIK U0 PENETN MAPAPETPO KAl TO KAIVOTOHO OTOI-
X€i0 Tou mpoTEWOpEVOL PovTéNou. AkoAoUBNGE OTATIOTIKN
avaAvon ¢ dtayvwotikA¢ (mpoPAEmTIKAC) ikavoTnTag Tou
deiktn autol kat aykpion Tou pe AAoug kKAvikoug mpoPAe-
MTIKOUC TapayovTeC, Kabwe kat umoloyiopog Tne e€atop-
kevpévng mbavotntag Betikol amoteAéopatog Progiag mpo-
0TATN, Hé0W EQappoyN Kavotopou pabnpuatikig e§iowong
oyioTikii¢ mahivdpopnong, mou dnuiovpyrRBnke pe Kbpio ou-
vTeheoTn Tov avwtépw deikn. H otatiotikn avdhvon éyt-
VE L€ EQApHOYI TWV OTATIOTIKGV poypappdtwy Instat kai
SPSS-22, p< 0,05.

Anmoteléopara: Amd Toug 371 aoBeveic, kapkivog mpo-
otdtn (KM+) édayvaobnke atoug 167 (45,1%) evw, o€
164 (44,2%) 1o anotéAeopa frav apvnTiko (KM-) kai o€
40 (10,7%) diamotwbnkav alotwaoeig HGPIN kai/n ASAP.
21oug 150 (89,82%) amd toug 167 acBeveic pe KM(+) o dei-
ktn¢ PCRD eiye Betikd mpdonpio kat atoug 17 (10,18%) apvn-
TIK0. 01150 (91,46%) acBeveic KN(-) eixav PCRD(-) kat pévo
o1 14 (8,54%) Betikéc Tipég PCRD. Egappoyn tng dokipaoi-
a¢ x* [Yates correction] (ipfi=215,4) katédeiée oTatioTika
onuavtiki dtagopd p < 0,0001, pe Odds Ratio 94,5 (44,97
-198,7 - 95% (l) ka1 oxeTiko kivbuvo (RR) 8,98 (5,7 o€ 14,1
-95% (). H d1ayvwoTtikr evaioBnaia tou deiktn PCRD frav
89,82% (95% Cl: 83,95-93,78), n e1dikotnta 91,46% (95%
(l: 85,82-95,08), n Betikn mpoyvwotikn agia (PPV) 91,46%
(95% CI: 85,82-95,08), n apvntikn mpoyvwotiki aia (NPV)
89,82% (95% (l: 83,95 - 93,78), Betikd likelihood ratio frav

PSA (0,672), nAikia (0,595), ohikd PSA
(0,577). Me epappoyn Tov pabnpatikol tomov ¢ e&iow-
ong AoyloTikn¢ maAwvdpopnong, oxnuatioaps pabnpatikn
e¢iowon umoloytopol tne mbavétntag Betikov amoteléopa-
T0¢ Broyiag mpootdt, pe KUPLOUC OUVTENEDTEC (10XUPOUC,
ave¢dptnTou¢ mpoyvwaTikol mapdyovtec) Tov deiktn PCRD
Kat Tov OyKo Tou mpoaTat, Kat SlayvwoTikn akpifeia armo-
TeNéopatog =91%.
LYMNEPAXMATA: 0 deiktn¢ PCRD, kevtpikd mapdywyo Tou
Kaotopou padnpatikou povtéhov mpooopoinaeng PCP-
SMART, epgpaviCel w¢ mapapetpog mpoPAeYng Tov amote-
Aéapatoc Broyiag mpoatdtn, vynAi dlayvwoTikn akpipela
(high diagnosticaccuracy), pe onuavikn Slagopd oty mpo-
BAemTIKA IKavOTNTA 0 GUYKPLON PE ANNEC, TEKUNPLOPEVNC
alomoTiag kat oty KaBnuepwv KAk mpasn xpnotpo-
moloopeveg, mapapétpoug (PSAD, free PSA, PSA ratio, 6ykog
mpootdt). Me umoloyiopo tou deiktn avtov, pmopei va yi-
veL opBn mpoPAeYn ¢ Omapéng i} amokAEIOPAC Kapkivou
TOU TPOOTATN 0TOUC Evvéa amd déka acBeveic mov umoBdl-
ovtat o€ BroYia tou mpoatdtn. H pabnpatikn eiowon mov
mpokumTel pe Kuplo TeheoTn Tov eiktn PCRD, pmopei €a-
Topkevpéva va umohoyioet pe akpipeta 91% tnv mbavotn-
1a Betikov amotehéopatoc Plogiag mpootatn. Me mepaité-
pw MOAUKEVTPIKAC BAONG PENETN Kal EEWTEPIKN EMKUPWON
(external validation), n kavotopog avtr epappoyn umopei
Va amoTeAEoEL onpavTiko epyaheio yia Tnv KatdAAnAn mtho-
yi aoBevav pe dlayvwotiké SiAnppa avaykadtntag dievép-
YELag apXIKAS 1 EMavaAnmTikwv roiov mpootarn.
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Bowel perforation during percutaneous
urological procedures

Panagiotis Mourmouris, M. Mperdempes, G. Daglas, A. Skolarikos
2nd Urology Department, University of Athens, Sismanogleio General Hospital Athens Greece

latrogenic bowel injury during percutaneous urological proce-
dures is a rare complication but if it occurs it increases signif-
icantly the morbidity and the mortality of the procedure. The

Introduction

latrogenic bowel injury is a rare complication of su-
prapubic trocar cystostomy or percutaneous kidney
surgery. It may seriously affect patient recovery by in-
creasing morbidity and rarely lead to death, especially
when the diagnosis is delayed. Herein, we discuss the
special anatomic features, the risk factors and the tech-
nical details that may predispose to bowel injury. Ther-
apeutic management is also highlighted.

Bowel injury and suprapubic cystostomy

Bowel injury may occurin up to 2.7% of the cases after
ablind percutaneous or a transurethral, cystoscopical-
ly guided trocar cystostomy'2 It may happen primar-
ily during the insertion of the suprapubic catheter or
secondarily during the change of a catheter through

purpose of this paper is to highlight the technical details and
anatomical features that may increase the risk for bowel injury
and propose possible management in the case of occurrence.

an established mature tract. Various segments of the
intestinal tract can be affected including the caecum
and the sigmoid colon® but the most commonly in-
jured bowel segments is the terminal ileum*>.

Several anatomical, functional and technical factors
may predispose to bowel injury during a suprapubic
cystostomy. Anatomy may be altered and the bow-
el may be interposed through the cystostomy access
tract when we treat patients with a sort symphysis
pubis-umbilicus distance (<11 cm), obesity and pre-
vious abdominal surgery. Decreased bladder capaci-
ty secondary to anatomical or neurological diseases
may also predispose to bowel injury with the same
mechanism. Technical errors include a blind unguid-
ed puncture, a puncture of a partially distended blad-
der, a puncture at the event of ileus or bowel obstruc-
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tion and a puncture through a previous abdominal
scar, which is indicative of possible bowel adhesions
underneath®. Finally, over advancement of the trocar
may lead to rectum injury.

Clinical presentation varies depending k/
on the time of diagnosis. Bowel content

later jtwo provide the greatest degree of certainty of

bowel position. Finally, open suprapubic cystostomy

is warranted in elderly/frail patients with poor abdom-
inal/bladder wall tone.

Unexpected deterioration in clinical

condition following uneventful insertion

or foul draining through the suprapubic Key words of a suprapubic catheter should raise the
catheter immediately following the cys- percutaneous suspicion of a bowel injury and warrants
tostomy confirm or indicate the diag- surgery; bowel; alow threshold for exploration if deemed
nosis, respectively. When the diagnosis injury safe. Otherwise, such a complication may

is delayed by several hours or days the

patient may develop pyrexia, signs of

peritonism or general deterioration. Ile-

ocutaneous fistulae development may also occur as a
result of more delayed diagnosis.

Bowel injury is usually confirmed by a cystography
through the suprapubic catheter, computed tomogra-
phy scan or even laparoscopy.

Preventing measures to avoid bowel injury during
suprapubic cystostomy include the high suspicion of
the injury, the recognition of the existing predispos-
ing factors and the avoidance of blind puncture. The
later is true even if the patient is under spinal or gen-
eral anesthesia and the procedure is taking place in-
side the operating room under cystoscopic guidance.
Indeed, anesthesia may further decrease the already
poor tone of the anterior abdominal wall muscles al-
lowing a sleeve of peritoneum to slip in front of dis-
tended bladder and a bowel loop to occupy its space’.

Preliminary review of patient’s imaging such as ultra-
sound, computed tomography or magnetic resonance
imaging prior to insertion of a suprapubic tube may
identify those patients who are at risk for bowel inju-
ry. Furthermore, there is evidence showing that imag-
ing-guided access by using ultrasound or computed
tomography decrease the incidence of bowel injury®°.
Real-time ultrasound during bladder puncture allows
for continuous imaging of the needle as it transvers-
es the tissues. This allows an optimal tract to be select-
ed and followed. Their intraluminal gas identifies the
loops of colon. They show as a bright echo sometimes
changing shape with peristalsis. Small bowel may not
contain gas and appears as a compressible circular or
linear low echo. Moving the probe along the length
of the bowel will aid evaluation. Alternatives to ultra-
sound guidance are fluoroscopic, computed tomogra-
phy and magnetic resonance imaging guidance. The

lead to a high death incidence?.
When bowel injury occurs and is im-
mediately recognized repositioning of
the tube and close patient monitoring is warranted. In
the lieu of peritonitis or delayed diagnosis a laparoto-
my is indicated to surgically correct the injury®.

Bowel injury and percutaneous kidney surgery
Bowel injuries represent a rare complication of PCNL
reported in less than 1% of the case''. Both large bow-
el and small intestine can be injured with the former
being more prone to such an injury. Human anatomy,
patient position and surgical technique all play a sig-
nificant role for bowel injuries to occur.

A colon positioned retrorenally and a kidney punc-
ture located lateral to posterior axillary line predispose
tolarge bowel injury.The colon is retrorenal in approx-
imately 0.6% of the general population'®'3, Most often
is found on the left side. Patient position may also af-
fect bowel injury as the colon is found behind the kid-
ney more often in the prone position (up to 10%) com-
pared to supine position (up to 2%)'. Other risk factors
that may predispose to a retrorenal colonic displace-
ment include chronic constipation in elderly patients,
previous major abdominal or renal surgery, neurolog-
ical impairment, patients with very little retroperito-
neal fat, patients with mobile kidneys, patients with
kyphoscoliosis, anterior caliceal puncture, horseshoe
kidneys and renal fusion or ectopias.

Small bowel injury is more commonly seen on the
right side. The second and the third portions of the du-
odenum are in danger when the right renal pelvis is
perforated during dilation, placement of the working
sheath or stone removal. Advancing the needle or an
instrument too deeply during the various steps of PCNL
is the most common mechanism of this complication™.

Although colon injury is a rare complication of the
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PCNL, prevention starts with the surgeon’s high suspi-
cion that it may happen. Identification of the risk fac-
tors and the use of ultrasonography or CT scan to de-
lineate the anatomy prior to the procedure or the use
of this imaging during the puncture reduces the inci-
dence of this complication. Especially, when the wid-
ow of entry into the collecting system is quite small,
CT-quided access should be considered as the saf-
est’'6, Small bowel injury can be avoided with careful
fluoroscopic monitoring during access, tract dilation,
working sheath placement and proper endoscopic
manipulations'®.

The diagnosis of bowel injury should be suspected
when mucosa or contents are visualized during endos-
copy. End-procedure or post-procedure nephrosto-
mography can reveal the presence of either colonic or
duodenal contrast. When the complications is not rec-
ognized intraoperatively it should be highly suspect-
ed if the patient has diarrhea or hematochezia, signs of
peritonitis or passage of gas or feces through the ne-
phrostomy tube or tract"’.

In the event of major bowel perforation, intraperi-
toneal fluid effluence with peritonitis and/or sepsis
development or patient instability, open surgical re-
pair and proper drainage is necessary. Small bowel
resection and re-anastomosis is usually adequate. In
the case of colon injury a colostomy may be neces-
sary. However, most of the cases of colonic perfora-
tion have been treated conservatively. As the lesions
are usually extraperitoneal, proper kidney, bladder
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and colon draining are sufficient measures for injury
to heal. Kidney should be drained by either a nephros-
tomy tube, through a different access, or a double JJ
stent while a bladder catheter lowers the back-pres-
sure to the collecting system. The initial nephrostomy
tube should be withdrawn under fluoroscopic guid-
ance inside the colon lumen. The patient should be
given broad-spectrum antibiotics and placed on a
low-residue diet™".

Selecting a conservative approach a 7 to 10 days pe-
riod is usually adequate for healing of the colonic in-
jury. Gradual withdrawal of the tubes is necessary dur-
ing convalescence. The bladder catheter is usually
removed at the 5th to 7th postoperative day provided
that a retrograde nephrostomogram or a colostogram
does not show any extravasation or colonic communi-
cation with the collecting system. At the same day the
colonic tube is positioned outside the colon lumen to
work as a temporary drain of colon vicinity for 2-3 days
more and finally is removed when there is no evidence
of persistent nephrocolic fistula' 2,

Conservative treatment of small bowel injury may
be feasible when the lesion is small and the patient re-
mains stable. Similarly to large bowel injuries an inten-
tional fistula formation and waiting for a 10-15 days
period under antibiotic therapy and parenteral hyper-
alimentation is needed™.
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Post-traumatic gonadal splenosis.
Areport of two cases

Konstantinos Stamatiou', Athanasios Marinis?, George Panaretos’, Georgios Christopoulos’, Iraklis Mitsogiannis?

Splenogonadal fusion is a rare anomaly consisted of abnormal connection between
splenic tissue and gonad or derivatives of the mesonephros. It is mainly congenital how-
ever in some cases may be acquired. Being asymptomatic it is usually presented as a
painless scrotal mass in children, adolescents or men younger than 25 yoa. In most of
the cases the diagnosis is made at pathologic examination of the removed tissue. The
scarceness of reports in the literature underlines the rarity of this entity. Here we report
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two cases of splenogonadal fusion found in a 19 year and a 58-year-old male both pre-

sented with painful scrotum.

Stamatiou K, Marinis A, Panaretos G, Christopoulos G, Mitsogiannis |. Post-traumatic gonadal
splenosis. A report of two cases. Hellenic Urology 2017, 29 (1): 62-67

Introduction

Splenogonadal fusion (SGF) is a rare benign congenital
anomaly consisted of abnormal connection between
spleen and gonad or derivatives of the mesonephros’.
Splenic tissue is ectopic and can be found either as an
accessory spleen, which is a congenital condition or as
splenosis, which is an acquired condition occurring af-
ter traumatic splenic rupture or splenic surgery were
splenic tissue particles are auto-transplanted in ectop-
iclocations. In the first case, since the immature splen-
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ictissue is pulled in a caudal direction with descent of
the gonad, the abnormality is expected to be locat-
ed on the left side where it adheres to the developing
testicle, epididymis or vas deferens? In fact, in almost
all reported cases the SGF was located in the left side
while only a single case was occurred on the right side?.

The incidence of SGF is practically unknown and it
is believed that the real incidence is probably under-
estimated®. Although the aetiology of this entity still
remains uncertain, it is believed that it is secondary to
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Figure 1. Ultrasound of the scrotum showing a mixed hyper and hypo-
enhanced lesion of approximately 1,5 cm, located in the lower pole of the
left testicle

Figure 3. Coronal T2 weighted image of the scrotum demonstrates a well-
defined lesion, of intermediate signal intensity above and medial to the left testis

injury of the foetus during intrauterine life. However,
based on a disparity in male to female ratio of its in-
cidence (approximately 16:1) some researchers sug-
gested a rare genetic predisposition®.

In confirmation to the above, a worth mentioning

Figure 2. Ultrasound of the scrotum showing oviform hypo-enhanced
lesions of the left testicle. The centrally located lesion was also
characterized by an anechoic central area

percentage of SGF’s (almost one-third of the cases)
have been linked with other congenital abnormalities
including limb and orofacial malformations, Moebius
syndrome and intestinal intussusception®.

In splenosis, splenic particles seed more frequently
the left upper quadrant, but can be found in various
intraperitoneal, retroperitoneal or thoracic compart-
ments. However, its incidence is unknown also main-
ly due to its silent clinical course. In fact, The period
of time between splenic rupture and development of
splenosis varies from 5 months to 32 yearsS.

Although splenic particles can be found incidentally
during otherimaging or surgical procedures not relat-
ed to this condition it is difficult to determine wheth-
er the condition is congenital or acquired unless a his-
tory of splenic rupture occurs. In such a case, ectopic
splenic tissue can be located in the pancreas, stomach,
gallbladder, retroperitoneal compartment, pericardi-
um, thorax, as well as in surgical incisions or port sites’.

Independently to their nature, the number of the
splenic nodules found can be as high as 400 parti-
cles, while their size rarely exceeds 3cm due to limit-
ed blood supply’. Of note, ectopic location of splenic
nodules in the sac of the indirect sac is extremely rare.

Herein, we report two cases of splenogonadal fu-
sion found in a 19 year and a 58-year-old male both
presented with painful scrotum.
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Figure 5. Speciment composed of torsed testis and circumscribed lesion of
mature splenic tissue
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Figure 4a. (ut section

of speciment revealed
acircumscribed lesion
composed of mature splenic
tissue

Figure 4b. (ut section of
speciment revealed a dark
coloured left testicle and

a thick sack containing
epididymis, vas deferens
blood vessels and a fine,
dark-red, tubular structure
composed of mature splenic
tissue

Casereport #1

A 58-year-old male patient with past surgical histo-
ry of polytrauma (splenic rupture, renal blunt trauma,
multiple bone fractures and pneumothorax) which
was managed with splenic resection and an associat-
ed leftinguinal hernia was admitted to the outpatient
department complaining of gradual enlargement of
his left semi-scrotum with worsening pain during the
last month. Physical examination revealed an enlarged
left semi-scrotum, giving the impression of a large hy-
drocele, while epididymis was normal and testis was
painless and slightly enlarged. Specific tumor mark-
ers such as b- human chorionic gonadotropin (B-hCG)
and alpha-fetoprotein (AFP) were within normal rang-
es. Ultrasound of the scrotum showed a mixed hyper
and hypo-enhanced lesion of approximately 1,5 cm, lo-
cated in the lower pole of the left testicle. In the ultra-
sound report it was partly diagnosed as hydrocele with
prominent flow and partly as normal scrotal wall with
smooth outline, regular echogenicity and no calcifica-
tions (Fig. 1). The MRI scan showed no abnormality of
the left testicle which was displaced by the hernia (Fig.
3). Through a left inguinal incision an indirect ingui-
nal hernia and a dark-red, tubular structure attached
to the testis were found (Fig. 4a). Resection of the le-
sion with repair of the inguinal hernia with a mesh-
plug was performed. Cut section of specimen revealed
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a circumscribed lesion composed of mature splenic tis-
sue. Histology revealed the tubular structure to consist
of splenic tissue with a fibrous capsule (Fig. 7).

Case report #2

A 19 year old male patient, with history of long term
hospitalisation in intensive care unit due to multi-
ple injuries was admitted to the outpatient depart-
ment complaining of pain of the left semi scrotum
lasting for 3 days. Occasionally he suffered of mild
pain in the left inguinal region and he rarely felt se-
vere scrotal pain. In palpation, the affected semi-scro-
tum was enlarged and contained a large hydrocoe-
le. The epididymis was normal while the testis was
hard in palpation. Laboratory examination revealed
no pathologic findings except mild leukocytosis. Spe-
cifictumor markers (3-hCG and AFP) were within nor-
mal ranges. Ultrasound of the scrotum showed two
oviform hypo-enhanced lesions of approximately 0.5
cm in diameter located in the middle line of the left
testicle. The centrally located lesion was also char-
acterized by an anechoic central area. The hypo-en-
hanced mass above the upper pole of the testicle was
described as hydrocele of the ipsilateral semi-scrotum
(Fig. 2). There was prominent flow involving mainly
hydrocele noted with power Doppler. A standard left
inguinal incision was used at surgery and exploration
revealed a dark coloured left testicle which had nor-
mal shape and was hard in palpation. A thick sack con-
taining epididymis, vas deferens and blood vessels as
well as a fine, dark-red, tubular structure was also seen
(Fig. 4b). Both the testicle and the above mentioned

Figure 7. Splenictissue adjacent to cystic epididymis (H-Ex2)

structure were removed. Cut section of specimen re-
vealed a torsed testis and paratesticular tissue and a
circumscribed lesion composed of mature splenic tis-
sue (Fig. 5). Histology revealed an atrophic testicular
parenchyma adjacent to cystic epididymis. It also re-
vealed the tubular structure to consist of splenic tis-
sue with a fibrous capsule. There was no atypia but
simply reactive fibrosis of the tunica vaginalis. These
features were consistent with a diagnosis of splenog-
onadal fusion (Fig. 6,7).

Discussion

Most scrotal SFG cases are usually seen before the
age of 20 and the 44% are related to cryptorchidism?.
Therefore, it is possible that SGF may preclude the po-
sitioning of the testicle in the scrotum and therefore
it could predispose to torsion. A few cases have been
diagnosed in advanced age® The above as well as the
association of SFG with bilateral cryptorchidism and
right intra-abdominal testes may suggest an alterna-
tive pathogenic mechanism. For instance, in our case,
a migration of fragments of the shuttered spleen to
the scrotum through the hernia channel might be the
pathogenic mechanism in the first case described in
this report.

There are no specific symptoms characterising this
condition. In fact splenic nodules remain usually clini-
cally silent whether they are located in the scrotum or
in various other locations, such as the left upper quad-
rant, all peritoneal surfaces, omentum, small or large
bowel, diaphragm, liver, etc®. However, several distinct
clinical presentations have been described, such as
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hemoptysis, gastrointestinal bleeding, small bowel ob-
struction, abdominal or pelvic mass lesions, flank pain
due to hydronephrosis, spontaneous intra-abdomi-
nal hemorrhage or even as recurrence of the hemato-
logic disease for which splenectomy was performed’.
Similarly, SFGs'rarely cause scrotal pain. In such a case,
the onset of pain is in association to the involvement
of ectopic splenic tissue by malaria, leukemia, infec-
tious mononucleosis, traumatic rupture and mumps'.
Of acute onset painful scrotal lump originating from
the testicle, the most important is secondary to testic-
ular torsion.

Given the high suspicion rate of testicular masses,
most SFGs'are incidentally diagnosed as asymptomat-
ic masses while exploring inguinal region and scrotum
for some other reasons'®. They usually presented as a
painless soft scrotal mass and/or inguinoscrotal swell-
ing and therefore are misdiagnosed as cryptorchidism,
hernia, hydrocele epididymitis, orchitis, hemangioma,
hematoma ortesticular cancer'3, Differential diagno-
sis from malignancies is a great concern forabdominal,
thoracic subcutaneous and scrotal locations of spleno-
sis. The late can be easily explored by ultrasonography.
However, the typical vascularized structure connect-
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ing the spleen to the splenogonadal mass is not always
present and/or visible''. The use of the colour Doppler
examination may enhance diagnostic accuracy''. Re-
garding abdominal and thoracic splenosis, the diag-
nostic modality of choice today is noninvasive nucle-
ar scintigraphy using Technitium-99 m heat-damaged
erythrocytes or indium-111 labeled platelets. Howev-
er, recent novel imaging modalities using ferumoxides
in magnetic resonance imaging is thought to enhance
diagnosis of splenosis'

Asymptomatic splenosis is usually not managed,
while symptomatic splenosis is treated surgically. In
our cases both patients were presented with scrotal
pain without demonstrating preoperatively a diagno-
sis of splenosis.

Conclusions

Splenogonadal fusion is a rare anomaly usually diag-
nosed upon pathologic examination of the removed
tissue. The scarceness of reports in the literature un-
derlines the rarity of this entity.
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Epididymal leiomyoma

A 68-year-old patient presented at the urology department due to the aggravation of ascrotal . 4
enlargement. The clinical examination revealed an induration of the right testis and oedema /
inits lower pole and in the right epididymal tail. The ultrasonographicimaging of the scrotum
showed an oval-shaped, non-homogeneous mass, 3 cm in diameter, with localised necrot-
icareas. Our patient underwent an excision of the lesion. Visually, the histopathological ex-
amination revealed a whitish tumour of about 4 cm in diameter, with a solid elastic compo-
sition, while microscopy showed a tumour consisting of smooth muscle fibres (leiomyoma).

Michail Platanas, loannis Solinis, Eftychios Stavroulakis
Urology Department, Didymoteicho Hospital

Key words
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Leiomyomas are benign neoplasms that can originate from any structure or organ containing

smooth muscle fibres. Most urogenital system leiomyomas are identified in the renal capsule, but they have also been reported
in the epididymis, the spermatic cord and the fibrous layer. Leiomyomas are a very rare form of neoplasm. It is very difficult to set
a precise preoperative diagnosis, so the patient is often subjected to surgery to investigate the tumour.

Platanas M, Solinis I, Panaretos G, Stavroulakis E. Epididymal leiomyoma. Hellenic Urology 2017, 29

(1):68-71

68-year-old patient presented at the urology de-

partment due to the aggravation of a scrotal en-

largement. He had noticed this enlargement
himself approximately two years ago; it was painless,
presented gradual growth, and was occasionally ac-
companied by mild discomfort in the ipsilateral ingui-
nal area. The patient’s medical history was clear.

The clinical examination revealed an induration of
the right testis and oedema in its lower pole and in
the right epididymal tail. The haematological and bio-
chemical laboratory testing showed no abnormal find-
ings. B-chorionic gonadotropin, a-foetoprotein and
LDH were negative.
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The ultrasonographic imaging of the scrotum
showed an oval-shaped, non-homogeneous mass, 3
cm in diameter, with localised necrotic areas in the low-
er pole of the right testis, a finding consistent with a
possible neoplasm in the epididymal tail (Figure 1).
The ultrasound also revealed the presence of an ipsi-
lateral hydrocele. Our patient underwent an excision
of the lesion in the right epididymis.

Visually, the histopathological examination revealed
awhitish tumour of about 4 cm in diameter, with a sol-
id elastic composition (Figure2), while microscopy
showed a tumour consisting of smooth muscle fibres
(leiomyoma).
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Figure 1: Ultrasonographic findings; in the lower pole of the right testis and in mass with this, we observe an oval-shaped, non-homogeneous mass, 3 cm in
diameter, with localised necrotic areas. Presence of an ipsilateral hydrocele

- .
Figure 2: Surgical preparation after removal of the scrotal mass

In a review of American and European literature, lei-
omyomas were the second most common neoplasm of
the epididymis, accounting for 6% of its primary tumours.

Epididymal neoplasms are distinguished into benign
and malignant, are very rare and - among them - benign

neoplasms are more frequently diagnosed. Leiomyomas
are benign neoplasms that can originate from any struc-
ture or organ containing smooth muscle fibres. Most uro-
genital system leiomyomas are identified in the renal cap-
sule, but they have also been reported in the epididymis,
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the spermatic cord and the fibrous layer. Ultrasounds are
the imaging test of choice for the evaluation of scrotal pa-
thology, but the ultrasonographic emergence of leiomy-
omas from the fibrous layer is rarely reported.

Albert and Mininberg reported the first case of a tes-
ticular leiomyoma in 1972. The literature contains 17
past case reports. The most common age of presenta-
tion of leiomyomas is the 5th decade of life. These tu-
mours have a particularly slow progression.

NepiAnyn
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on SlamoteBnke okAnpia Tov de&100 Opxewc Kat 0idnpa otov KATw MOAO AUTOU Katd
v oupda e de€iag embidupidag. O umepnyoypa@ikdg ENeyxog £deiée woeldolg oxr-
HATOG Kal avopoLoyevol 00aTaonS HOpQwHa SapETpou 3 €K e KATA TOTTOUG VEKPW-
Tiké¢ meployéc. 0 aoBevn¢ pag umoPAROnke oe ektopn Tng BAGPNG. H 1otomaboloyikn
e¢etaon €0e1ée akpookomikd OyKo dlapéTpou mepimou 4 ek. oupmayou¢ ENaoTIKAC 00-
0Ta0NG, AEUKWAE XPOLAC EVE) LIKPOOKOTIKA OYKO amoTeAoUEVO amd Aieg PUIKEG iveg

Epididymal leiomyoma, p. 68-71

Conclusion

Leiomyomas are a very rare form of neoplasm. Itis very
difficult to set a precise preoperative diagnosis, so the
patient is often subjected to surgery to investigate the
tumour. Only a histological examination can lead to a
certain diagnosis.
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