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* H TURP (povoroAlkn kot SutoAikn) Baoilletol oTig apxXEC TNG
NAEKTPOXELPOUPYLKNG.

* H mpwtn CUOKEUN NAEKTPOXELPOUPYLKNG KATOLOKEVAOTNKE TO 1926.

* Tnv aventuéav o William Bovie (puoikocg) kat o Harvey Cushing
(VEUPOXELPOLPYOC), WC LECO YLO ALLOOTOON KOl SLOTOWUN LOTWV.



* H Aettoupyla TwWV CUCKEV WV NAEKTPOXELPOUPYLKNC Baoilletal otnv MPOKAnon
Oepuikng BAaBng.




* KaBwg uPnAng cuxvotntag NAEKTPLKO pEUA OLATIEPVA TOUG LOTOUCG,
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* TIPOKAAEL avTloTpoPn TOALKOTNTAC Kot AOyw Tou 1°Y vopou tou Joule
nopaywyn Bepuotntoc.



E€aptnuoto NAEKTPOXELPOUPYLKNC OUCKEUNC

ninyn NAEKTPLKNG evepyeLag (amoteAoUpevVn N
QO EVAV 1) TIEPLOCOTEPOUC LETAOXNMUATLOTECS) S \

Active
Electrode

TO KUKAWMA TOAQVTWOEWV (Ttou AvEAvVEeL TN
ouUXVOTNTO TOU PEULLATOC) KoL

/ Electrode
Return Cable

TO0 KUKAwpa Tou aacBevouc (nAektpodLo
Oepamneiac-ao0evnc-nAektpodilo yelwaonc).




Mot oL aoBevelic 6ev maBaivouv nAektponAnéia;

* To 1908 o Nernst avakaAuve OTL To evaAAaoccopevo pevpa LPNANC
ouyxvotntac (>100.000Hz) dev npokaAet T cuvemelec nAektpilkoU shock (kaBwg
N evaAAayn Tou peVUATOC HECO OTA KUTTOPO ELVOIL TOOO TaXeEla wote Hev
npokaAeitol kapio avtidpaon).




Apxec Blodpuotkng otnv povortoAtkn TURP

cutting loop patient
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e Otav evepyormolnBei n ouokeun to evaAlo.ocoopevo pev o BAVEL OTO EVEPYO
NAektpodLo — to BoAdpadtito NG cutting loop.
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KaBwc 10 E0WTEPLKO TOU PE(EKTOOKOTILOU ElVal LOVWHEVO, TO PEUA ATTO TO
EVEPYO NAEKTPOOLO SLEPYETOL OTOV TIPOOTATIKO LOTO KOl KAT ETEKTOON OTO
owpa Tou aacBevouc yla va eTLOTPEYP EL HEOW TNE YELWONCG OTNV NAEKTPLKN

inyn.
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* To pevpa KaBwc SLEpyeTal amo Tov acBevn Bepaivel ToV MPOCTATLKO LOTO.



* To NAEKTPOXELPOUPYLKO atoTeEAaoUA €€apTATAL ATTO:

Thv kupatouop®n tn¢ uYnAnc cuxvotnToc PEUVUNTOC
Tnv ouyvotnta ToUu EVaAAQCOOUEVOU PEULATOC

Tnv uopn tou evepyou nAektpodiou (loop)

Tnv LoTIKN avtiotaon

TO XPOVIKO SLaOTNUOL KATA TO OTTOL0 TO PEUUO OLEPXETOL QTTO TOV LOTO

SO L A L MR

Tic puOULOELC TAONC OTNV TTNYN NAEKTPLKNC EVEPYELAC.



* To amoteAeopa tov Ba tpokaAEoet n 6todoc uPNANC cuxVOTNTAC PEVUOTOC
OTOUC avOPWTILVOUC LOTOUC €0PTATAL KOl ATTO TNV KUpatopopdn tou.

e Mo TUTILKE Kupotopopdn n omoio TPoKaAEL NAEKTPOXELPOUPYLKA TOUN Elval:
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e PeUpa PE TNV CUYKEKPLUEVN OUXVOTNTA KoL KUpotopopdn Ba mpoKaAEoEL
€EATULON TOU KUTTAPOTAACLATOC KOl KATAOTPOdN TNG KUTTAPLKNG HEMBpavNC.

* H tayxelo autn mapaywyn atpou amo ta KUttapo Ba MpoKAAECEL LOTLKO EAANELUAL
(NAeKTpPOXELPOUPYLKN TOMUN).

* [EVIKQ, TOMN EMULTUYXAVETOL O LOTLKN Beppokpacia >100° C.



* JNUOVTIKO pOAO oTO amoteAeopa mat{ouv Kol oL pUBULOELS TNC TAONC OTNV
TtNYNGS NAEKTPLKNC EVEPYELAC.

current density
vapour _f

cutting loop

electric arc
direction of the movement

necrosis
/7

MNavw: BeAtiotn puBuion, Katw apiotepd: yoaunin poduion,  Katw édeéia: uynAn puduion




* Y€ TEPUTTWOELC YaNANC taonc dev Ba emttevyOet
£EATULON TOU KUTTAPOTIAACLLOTOC.

* (OC OITOTEAECLOL O TIPOCTATLKOC LOTOC Oev Oa
Slaxwpiletal, dSivovtac otov XELpoupyo TNV
aiocBnon ot n loop kKOAAAEL OTOV LOTO.




Y€ TEPLTTWOELC UPNANC TAONC TO NAEKTPLKO
T0€0 elval peyaAutepo. necrosis

YTTOPXEL EKTETAUEVN VEKPWON TWV YUPW LOTWV.

O xpOVvoC LaoNnNC TWV LOTWV QUEAVEL.

Mropel va epdaviotel veupouvikn SLEyepon.



* [La TouC rapartavw AOYouc oL NAEKTPLKEC TTNYEC TeEAeUTAlOC TEXVOAOYLAC Elval
epodlaouEVEC Le computer TTou EAEYXEL Kol puBpleEL auTOpaTA TNV TAON TOU
KUKAWMOTOC XWPLC Vo TTpOKAAELTOIL LEYAAUTEPO TOU QTTOULTOUMEVOU NAEKTPLKO

10¢0.

arc reference

high pass

filter
comperator/
amplitier

band pass amplifier modulator osciliator
tilter

HF - generator




* [La TNV emiteVEN NAEKTPOKOUTNPLOCUOU N TUTILKH KUUOTOpMopdn Tou
eVOAAQLOOOLLEVOU pEVMOTOC Elval:
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* 2TNV MEPLTTWON AUTH AmoLTETAL LEYAAN TAON PEVUATOC VIO TIOAU ULKPEC
XPOVLKEC TtEPLOSOUC.



e [La TNV EMLTEVEN NAEKTPOKAUTNPLOCOUOU, TIPETIEL VAL ETULTEVXOEL LOTIKN
Bepuokpacio 70-100° C.

L
<
ar
O
=

* H emitevén autng tng Bepokpaciog MPEMEL va YIVEL TILO oTAOLAKA OTTO TNV
MEPLUTTWON TNG NAEKTPOXELPOUPYLKN G TOUNCG.



e KaBwc Beppaivetol o apya o LoTo¢, TO VEPO HEoO oTa KUTTApa deV
eCatuiletal, aAa SlaxEETaL Ao TNV KUTTAPLKN HEUPpav.

* O LOTOC KOTOL CUVETIELOL ATTOENPALVETAL, YEYOVOC TIOU KAVEL KATAAANAO TO pev
OLUTO YL KAUTNPLOOHO OLLUOPPOYOUVIWV QYVELWV.



* ATO 2 €peuveg SLamotwOnke OTL To pel A NAEKTpOKAUTNPLACHOU SLlelobUEL
BaBuTEPQ OTOU LOTOUC.

* [La To AOYyW QUTO oL cuyypadEeLC KOl OTLC 2 EPEVVEC CUVECTNOOV TIPOCOXN OTNV
nopateTapevn xpnon dtaBepuioc otnv Kopudn Tou TPOCTATN KOL KOVIA OTNV
npootatikn kaya (olaitepa oe pIkpoUC o€ peyeBoc nmpootatec) KoBwC
uTtapxel mBavotnta Beputkng BAABNGC ota ayyeloveupwdn depatia.

(Larson et al. Urology 1996, Patel et al. J Urol 1997)



* O dpuoloAoylkog opog Oev elval KataAAnAocg yia povortoAkny TURP kaBwc Aoyw
NG AYWYLLOTNTAC TOU UTopPEL va amotpeP el tnv Snploupyia tou NAEKTPLKOU
TO¢0U, TO OTIOLO ATTALTELTAL VLA TNV SLATOUN LOTWV.

e AvtiBeta ocuviotatal n xprion YAukivng 1,5% n omola eivoil pn aywyLpn Ko
UTTOWOHWTLKN WOTE va KNV amopodatal ypnyopa.



Apxec Bloduaoikng otnv dutoAkn TURP

* AutoAKO opiletal To NAEKTPOSLO TO OTolo aroTeAeital amno V0 evepyd NAEKTPOSLA
tornoBetnpeva oto 1610 ocuoTNHA OTAPLENG, HETAEY TWV OTOLWV SLEPXETAL PEVHAL

vPnAng cuxvotntag.

Monopolar Bipolar Quasi-bipolar
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Figure 2.5: Diathermy variants comparison

International Electrotechnical Commission 1998




e 2tnv dumoAwkn TURP to nAektpodio yelwong Pploketal peEca otov acBevn.

Monopolar current flow Bipolar current flow
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* Onwc otnv povomoAwkn TURP amatteitol el61KA Ny EVEPYELAC.

e AvtiBeta pe tnv povormoAlkn TURP to NAeKTPLKO TOE0 Sev SLavUel peyain
amootaon, KaBwc ta 2 nAektpodila Bplokoviol G KOVTLVI amootaon.

e Q¢ amoteAeopa Tal SUTOALKA CUCTAMOTA artaltouv Alyotepn oxucg (Watt) kai
Ayotepn taon (Volt) yla va oAokAnpwOeL To KUKAWHQL.



Tpomoc Asttoupytac dutoAkne TURP

* [La va EekvnoeL n ektopn, N loop v MPEMEL VoL alKOU UTTAL OTOV TTPOCTOTLKO
LOTO, HEXPL VA dnuoupynBetl ‘plasma corona’.

| 1. Activation | 2. Air bubble creation 3. Ignition by 4. Resection
At = discharge )

1. Current flows to 2. Air bubbles are created | |3. Current is {4 Resection]
the irrigation fluid, around the electrode discharged to the ‘lis made by
because impedance by the heat. The whoie ‘ airsurrounding the {the heat of
is lower in saline electrode is covered by electrode, similar to | |the plasma
small bubbles lightning. Then icreated

' | |the electrode is !around the
| | |covered by plasma | |electrode

Figure 2.12: Plasma formation

e Kata tnv ektopn nepumou 20% tou adolpoUUEVOU TIPOOTATLKOU LOTOU
gEOXVWVETOL.

Issa et al. Urology 2004



Return poles Active pole

Current flow
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3-5 mm depth
of penetration
|

0.5-1 mm depth
of penetration

Figure 2.13: Depth comparision in moneo- and bipolar current




MovormoAikn TURP

* 10-20% TtoU nAeKkTpPLKOU PEVOTOC PEEL
QIO TO EVEPYO NAEKTPOSLO OTO UITPOCTIVO
LLEPOC TOU PE(EKTOOKOTILOU OTO
NAEKTPOOLO YELWONC LECW TNG oupnOpac.

[Mukvotnta peuuaToC Kata Unko¢ oupndoac



AutoAkny TURP

* KaBwc to nAektpodilo yeiwonc Bploketal
OTNV AKPN Tou peleKTOOKOTILOU, OEV
urtapxeL 61odoc¢ peUATOC KATA LLAKOG TNG
oupnBpoac.
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[TUKVOTNTO PEVUATOC KATC UNKOG OUPNTPOC



e Kata tov nAektpokautnplacpo otnv SutoAtkn TURP, dev oxnuatiletal ‘plasma
corona’.

e AvtiBeta pe tnv povoroAlkn, otnv dutoAkn TURP dev kavtnplaletol povo eva
onuelo, aAAA pLa eupUTEPN ETILPAVELX YUPW KOIL LECO OTTO TO OLLLOPPOYOUV
ayyelo.

* AuTtO oupBaivel Aoyw tnc Hkpnc dtelobuong Tou PEUOATOC OTOV IMTPOOCTATLKO
LOTO.



* H nAektpoxelpoupykn topun otnv dutoAkn) TURP mpaypatomoLeitol e xprion
duaoLoAoylkou opou.
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* To yeEYOVOC QUTO, MELWVEL TO PLOKO ERPAVIONC LTTOVATPLOLULOC AN OXL AUTO
NC amoppodnonc vypwv (etdika av vmapéetl perfor tnc mpootatikng kapac).



>UVYKpLon Bgpuikwv Kot totomaBoAoyLkwy
QTTOTEAEOUATWV
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e OLevbompooTaTlkeC Bepokpaolec elval
vPnAotepec otnv povoroAikn TURP.
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e e Kaplo mepimtwon dev BpeBnke avénon
NC Bepokpacioc ota ayyeloveupwdn

5 L deparia.
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Ko et al BJUI 2009



B Monopolar B Monopolar
8 Vista BVista

O Gyrus 0 Gyrus

Type of electrosurgical generator ' Type of Electrosurgical Generator

Méaoo Badoc FepuikoU amoteAéouaroc (mm) Meoo mAatog Gepuikou anoteAeouaros (mm)



Lateral lobe Sphincter and

sensor \ neurovascular
bundle

Rectal
sensors

* MoAAEg Epeuvec emiBePaiwaoay OTL N
rovoroAlkn kot n dutoAtkn TURP dev
TIPOKAAOUV BEpULKO TpAU MO LEYAAUTEPO
ToU 1mm.

50

Lateral lobe sensor
Sphincter

Rectal and neurovase
sensors bundle

Perlmutter et al Urology 1995, Reis et al J Urol 1996, Patel et
al J Urol 1997, Schou Scand J Urol Nephrol 1996, Larsen et al

Urology 1996

Awdpeon Beppopétpnon oe (A) povormoAikr) TURP
kal (B) dutoAwkr) TURP
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