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MEPIAHWH: H popmotikr) xelpoupyikr| pmopel va xapa-
KTNEIoTel WG N teAeutaia eEENEN otov Topéa NG eAdXI-
OTa EMePPatikiG XEIPOUPYIKAG, akoAouBwvtag tn Aara-
OOKOTIIKF] XEIPOUPYIKY| TIOOTEYYION.

AT v TTPWTn TG KAVIKA Sokipr to 1985, éxer diavubel
HeyaAn andotacn. 2repd, XPNOIUOTIOIEAl ETITUXWG OE
QPKETEG XEIPOUPYIKES €10IKATNTEG, dMwg n Oupohoyia,
n OpBomediki Xeipoupyikr, n Kapdioxeipoupyikn kai n
>topatikr kai ['vaBorpoowrikr) Xeipoupyikr (ZTTX).
>komdG TG PIPNoypagikrg avackdmong eivai n mapou-
olaon Twv EQApUOYWV Kal SUVATOTATWY TG POUTOTIKAG
otn xelpoupyikr Kai eidikdtepa otn 2ITTX, kabwg kar twv
TIAEOVEKTNHATWY, PEIOVEKTNUATWY AAAG KAl TIEPIOPICHWY

otV KAIVIKT] TNG €pappoyn.

AEZEIX KAEIAIA: popmotikd xelpoupyikr, eAdxiota emep-
Batikry Xeipoupyikr|, 2topatikr kai 'vaBompoowikr Xel-

POUPYIKH.

SUMMARY: Robotic surgery can be described as the lat-
est advance in minimally invasive surgery, following the
laparoscopic surgical approach.

Since its first clinical trial in 1985, many steps have been
taken. Nowadays, it is used successfully in many surgical
disciplines, such as Urology, Orthopedic Surgery, Cardio-
thoracic Surgery, Oral and Maxillofacial Surgery (OMFS).
The aim of this literature review is to present generally
in surgery and more precisely in OMFS the applications
of robotics and also present its potential for future use
in the field.
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EIZAIQrH

H peyahitepn Siaxpovikd mpdkAnon g XeIpoupyIikig
efval N avakdhuyn VEwv TexvIK®y, Tou va arnodeikviovtdl
QTTOTEAECPATIKGTEQEG TWV TIPOYEVEDTEPWY OTOV EAEYXO
Twv TaBoAoyIKWY KATAOTAOEWY KAl TAUTOXPOVWG AlyO-
TEPO €MEPPATIKEG, dIATNPWVTAG 600 TO duvatdv TEPIO-
0dtepa Opyava Kai Aertoupyieg Tou acBevouc avemapa.
Emmpdobeta, ugiotatal to mdvta emikaipo aftnpa yia
Siatrjpnon g aiobnukig, 18iwg oe emepPdoeig oty Tre-
PIOXT] TOU TTPOCWTOU AMd Kal n avdykn evpeong xel-
POUPYIKWY TEXVIKWY, TwV OTolwv n epappoyr va eival
apkoUvIwg avektr and tov acBevr). H mpoomndBeia va
KahupBoUv autég ol amartioelg odrynoe ota TéAn g
Sekaetiag tou ‘90 otn petdBaon and v mapadoaoiaxr,
«avoIKT» XeIPOUPYIKY otnv eAdxiota emepBatikr Xel-
pouPYIKr Kal otnv eEAMAwan TG AamapocKOTTIKAG TIPO-
ogyylong. H olyxpovn exkdoxr| tng ehdxiota emepPatikig
XEIPOUPYIKAG eival N poumotik| xeipoupyikr|. H mpoaéy-
yion auty éxel aglomoinBel emTuxwg otnv oupoloyia
(NG kai ouv. 1993, Davies kai ouv. 1996), og Bioieg (S-
toianovici, 2000, Kronreif kai Furrst, 2002, Felden kai ouv.
2002, Kronreif kai ouv. 2003), otnv evdookoria- Aama-
pookoria (Finlay kar Ornstein, 1995, Taylor kar cuv.
1995, Sackier kai Wang, 1996), atnv opBoredikr| (Taylor
kar ouv. 1996, Kienzle kai ouv. 1996, Taylor kar cuv.
1999, Jacopec kai ouv. 2001), otnv kapdioxeipoupyikh
(Reichenspurner kai auv. 1999 kai 2000, Schneider kai
ouv. 2000, Mohr kai ouv. 2001) kar ahMou.

2KOTOG TNG €pYAciag autrg €ival N avaokomnnon twv
EQAPHOYWY TNG POUTTOTIKIG XEIPOUPYIKNG TOGO OUVOAI-
K4 600 Kkai 16ikd otn Ztopatikr kai ['vabormpoowrikr
Xeipoupyikr (ZIMTTX) kal n mapouociaon twv duvatoti-
Twv TTou auty epgaviel pog peMoviky xprion.

To xeipoupyikd poumdt
H emBupia tou avBpwou va kataokeudoel Texvntd, pn-
xavikd évta avdyetal otnv apxaldtntd. 2NV eAMnVIK
puBoloyia ouvavtolpe tov TdAw, éva xdhkivo yiyavta,
dnpioUpynua tou ‘Heaiotou, o omoiog -kat' evioAr] Tou
Afa- mpootdteue ta mapdAia g Kerjtng. O épog pop-
niét anodidetar otov Toéxo Beatpikd ouyypagéa Karel
Capek kal mpwroeppaviotnke og €pyo tou 1diou, e Ttho
Rosumovi Universalni Roboti (Rossum'’s Universal Ro-
bots), to 1921. Exel mepiypdopetal éva unxavikd kata-
okelaopa pe 1o dvopa robot, amd v To€xikn Aégn ro-
bota, mou onpaivel v katavaykaotikr epyacia (Parmar
kai ouv. 2010, Valero kai ouv. 201 1. O épog popmotikh
xpnolporoiBnke apydtepa, o 1942, and to Pwoo ouy-
yPApéa emoTNHOVIKAG @avtaoiag Isaac Asimov.
2HHEPQ, N POMTTOTIKY efval évag olUyXpovog TEXVOAOYI-
KOG KAGdoC NG autopatoroinong. Or Pacikdtepor opi-
ool yia To poprdt eival ol eEAG:
|. Emavampoypappatilopevog Bpaxiovag moMamav
AEITOUPYIWY, OXeBIAOPEVOG YIa va KIVEl TUA AT, UAIKG,
gpyaAeia | e1dIkd ouoTAPATa PEOW TIOIKAWY TTPOYPAp-
patopévwy KIvoewy, yia T emiteuén didgpopwy ep-

BoAdkoc A. kar ouv./Volakos D. et al.

INTRODUCTION

The greatest unfading challenge in the field of surgery is
the discovery of new techniques, which can prove to be
more efficient regarding the control of pathological situ-
ations and less invasive at the same time, maintaining, as
many as possible of the organs and natural functions of
the surgical patient, intact. Furthermore, the always con-
temporary demand for preserving the aesthetics exists,
mainly in procedures in the face region, along with the
need for new techniques, the application of which is bet-
ter tolerable by the patients. The effort to cover these
demands led at the end of the 90's to the transition from
conventional “open” surgery to minimally invasive sur-
gery and the spread of laparoscopic approach. The mod-
ern version of minimally invasive surgery is robotic sur-
gery, which has been used successfully in urology (NG
et al. 1993, Davies et al. 1996), in biopsies (Stoianovici,
2000, Kronreif and Furst, 2002, Felden et al. 2002, Kro-
nreif et al. 2003), in endoscopy-laparoscopy (Finlay and
Ornstein, 1995, Taylor et al. 1995, Sackierand Wang,
1996), in orthopedics (Taylor et al. 1996, Kienzle et al.
1996, Taylor et al. 1999, Jacopec et al. 2001), in cardio
surgery (Reichenspurner et al. 1999 and 2000, Schneider
et al. 2000, Mohr et al. 2001) etc.

The aim of the present paper is to review the applica-
tions of robotics generally in surgery and more precisely
in Oral and Maxillofacial Surgery (OMFS) and also pres-
ent its potential for future use in the field.

The surgical robot
The human desire for making artificial, mechanical crea-
tures is dated back to ancient times. In Greek Mythology
we find Talos, a copper giant created by the god Hep-
haestus and ordered by Zeus to protect the coasts of
the island of Crete. The term robot is attributed to the
theatrical writer Karel Capek and it first appears in his
play by the title Rosumovi Universalni Roboti (Rossum'’s
Universal Robots), in 1921. In this play, a mechanical
creature is described and named robot, deriving from
the Czech word robota, which means the compulsive
labor (Parmar et al. 2010, Valero et al. 201 I). The term
robotics is used later, in 1942, by the Russian science fic-
tion writer Isaac Asimov.

Nowadays, robotics is a modem technological branch of

automation. The basic definitions of robot are the fol-

lowing:

I. A reprogrammable, multifunctional manipulator de-
signed to move materials, parts, tools or specialized
devices through various programmed functions for the
performance of a variety of tasks (Robot Institute of
America).

2. A real or imaginary machine that is controlled by a
computer and is often made to look like a human (or
animal).

3. A machine that can do the work of a person and
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yaoiwv (Ivotrtouto Poumotikrig Tng ApEQIKAC).

2. YTIapKT 1| @AVIACoTIKY UNXavr], TTOU EAEYXETal HECW
UTTOAOYIOTH| KAl OUXVA KATAoKeUdZeTal, OOTE VA OlOI-
aCer Pe dvBpwrio | Cwo.

3. Mnxavrj Tlou propel va kdvel ) Souleid avBpwriou
Kal Aerroupyel autdpata A eAéyxetal and umohoyioTr
(Ae€ikd Webster).

H a&iomoinon twv popmotikdy ouoTnUdtwy akoAouBel

KUPIWG TOV TTPWTO 0pIoPd KAl N XPron TouG eOPAIOVETA

apxikd otn Blopnxavia kar emexteiveTal og o cUVBETEG

epyaoieg, dMwg n cuMoyr epeuvnukwy dedopévwy o

avti€oeg ouvBrikeg (Sidotnpua, Pubdq).

Ta mpwta Brjpata oty avamuén g POUTTOTIKAG XEl-

POUPYIKrG oxetiCovtal dueoa pe TV egPAvion TG eAd-

XI0Ta EMEPPATIKIG XEIPOUPYIKAG TTPOTEYYIoNG, Kabwg n

Aamapookortia e&amwvetal paydaia Adyw Twv eppavav

TIAEOVEKTNHATWY TNG évavil TG CUHPATIKAG XEIPOUPYI-

Kr\c. Me tn Aarapookoria ol Topég eival TTo TiepIopIoE-

VEG, N AMWAEI aipdtog PIKpdTEPN, N avdppwon TaxUte-

pn, N voonAeia cuvtopdtepn, n mBavdtnta epedvions

EMMAOKWOV HIKPATEPN v aloBnuikd To anotéAeopa eival

kaAtepo (Holsinger kar ouv. 2010, Maan kar ouv. 2012).

‘Opwg, vivetal ovvtopa avuinmd ot epgaviCer ki auty

opIopéva Pacikd PEIOVEKTUATA TTOU AoPoUV Apevos

otnv d1081doTatn amelkOVvIon e OUVETTEID TNV aTWAEIQ

NG aioBnong tou BdBoug Kar apetépou otnv aMoiwon

NG QUOIKAG IKAVATNTAG GUVTOVICHOU XepIoU-patiou,

egartiag tou gavopévou tou utopoxiiou, émou ke ki-

Vo TOU XeIPOUPYOU aVTIOTOEPETAL.

H poumotikr| xeipoupyikr] MPokUTTel wG e&ENEN oTnv

eAdxiota eMePPatikn XelPOUpPYIKT, yia va utrepPel Ta pel-

OVEKTANATA TNG ATTapOOKOTTIKAG TPoogyyiong (Lafranco

kai ouv. 2004). O1 pWTeq EpEUVNTIKEG TTPOOTTABEIEC TO-

moBetouvtal ato deltepo Apiou g dekaetiag tou '80.

Eixav otdxo tnv agomoinon twv duvatotitwy tng eiko-

VIKAG TTPAYHATIKOTNTAG YIa TN SIEVEPYEIQ XEIPOUPYIKWY

enmepfdoswy pe tAemapoucia. To dpapa tou apepika-

vikoU otpdtoU yia pappoyr oto Tedio TG Haxng dev

TpaypatoroinOnke, alMd t€bnkav ta BepéNia g pop-

motkig xelpoupyikig (Gourin kar Terris, 2004, Lafranco

kar ouv. 2004, Park kai ouv. 2013).

>ug |1 AmpiNiou tou 1985, o Dr. Yik San Kwoh kai ol

OuvePYATEG TOU TTPAYUATOTONoaV TV oWt KAVIKY So-

KIPA POWPTOTIKAG XeIPOUpYIKAG, e To olatnua PUMA

560 (Programmable Universal Machine for Assembly),

TO OT0l0 XPNOIKOTIOINONKE YIa TOV TTPOCAvAtoNopd

piag Behdvng otepeotakuikrg Plogiag, oe eyképaro

52xpovou avdpa (Kwoh kai ouv. 1985, Young, 1987,

Drake kar ouv. 1991). To 1993 avartdooetal to olotn-

pa AESOP (Automated Endoscopic System for Optimal

Positioning) tng Computer Motion Inc., To ormofo xeipi-

Cetal pia evdOOKOTIIKI) KAPEQQ, TTOU PETAKIVEITAl OXI HOVO

XEIPOKIVNTA, AMd Kal JE QWVNTIKEG EVIOAEG amd TO Xel-

poupyd (Sackier kai Wang, 1994). AkohouBel n Intuitive

Systems, pe 1o olotnua SRITelepresence Surgery Sys-

tem, To omoio petegehixBnke oto mmo diadedopévo may-

KOOMIWG oUoTtnpa POPTTOTIKAG XEIPOUPYIKAG, To daVinci
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works automatically or is controlled by a computer

(Webster Dictionary).
The use of robotic systems mostly follows the first defi-
nition and gets established in industry, expanding in more
complex tasks, such as the collection of research data
under difficult circumstances (space, sea depths).
The first steps in the development of robotic surgery are
directly related to the appearance of minimally invasive
surgery, as laparoscopy spreads fast due to its obvious
advantages against conventional surgery: smaller incisions,
better esthetic outcome, less blood loss, faster recuper-
ation-less hospitalization, lower chance of implications
(Holsinger et al. 2010, Maan et al. 2012). However, it
was soon realized that laparoscopy has disadvantages as
well: two-dimensional imaging results in the loss of the
sense of depth and the capability of natural coordination
between hand and eye is impacted, due to a phenome-
non known as the “fulcrum effect”, where every move
of the surgeon is reversed. Thus, robotic surgery occurs
as a development in minimally invasive surgery, in order
to surpass the disadvantages of laparoscopic approach
(Lafranco et al. 2004).
The first research efforts are placed from the middle until
the end of the 80's. The goal was to exploit the poten-
tials of virtual reality, so as to perform surgical procedures
by telepresence. The American Army's vision of applying
this in the battlefield was never accomplished, but the
foundations of robotic surgery had been set (Gourinand
Terris, 2004, Lafranco et al. 2004, Park et al. 2013).
In April ', 1985, Yik San Kwoh et al. performed the first
clinical trial of robotic surgery, using the PUMA 560 system
(Programmable Universal Machine for Assembly). PUMA
560 was used for the orientation of a stereotactic biopsy
needle, targeting the brain of a 52 year old male (Kwoh et
al. 1985, Young, 1987, Drake etal. 1991).In 1993, the sys-
tem AESOP (Automated Endoscopic System for Optimal
Positioning) was developed by Computer Motion Inc,
which manipulated an endoscopic camera that can be
moved not only manually, but also by voice command
from the surgeon (Sackier and Wang, 1994). Intuitive Sys-
tems followed, developing the SRI Telepresence Surgery
System, which evolved to the most popular system of ro-
botic surgery globally, the Da Vinci Surgical System by In-
tuitive Surgery (Bhayani et al. 2010, Newman et al. 201 .
In the field of OMFS and Head and Neck Surgery the
first preclinical robotic trials were performed by Kavanagh
in 1994, who used the system Robodoc (Fig. 1) and the
first robot to obtain clinical approval for OMFS was the
system Otto (Lueth et al. 1998). For the Da Vinci system,
the first operation in the head and neck region was enu-
cleating a cyst from the terminal sulcus area at the base
of the tongue (McLeod and Melder, 2005).
The surgical robot nowadays is basically a mechanical ex-
tension of the hands and the eyes (Fig. 2 and 3) of the
operator in the surgical field, designed to contribute to
the orientation of surgical instruments. Surgical robots
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Surgical System (dVSS) ané v Intuitive Surgery (Bhayani
kar ouv. 2010, Newman kai ouv. 201 1).

210 medio g 2IMIX kar g Xeipoupyikig Keparig kai
Tpaxrjhou, ol mpwTol Melpapatiopol og TPokAvkS otd-
S0 pe poundt anodidovtar otov Kavanagh to 1994, o
omoiog xpnoigoroinoe to olotnua Robodoc (Eik. 1),
EVW TO TTPWTO KAIVIKA EYKEKPIUEVO POUTIOTIKG oUoTNHa
otn 21X Atav to olotnua Otto (Lueth kai ouv. 1998).
la to olotnua daVinci, n mpwtn eméypacn otnv mepio-
xr) Ke@aAig-TpaxiAou rTav n ekmuprvion kiotng améd
TNV TEPIOXT| ToU yeuotikoU Aduda otn fdon g yAwo-
oag (MclLeod kar Melder, 2005).

To xelpoupyikd poundt orjuepa eivar katd Bdon pia un-
Xavikr) poéktaon twv xeplwv (Eik2) kal twv oBauwv
(Eic.3) tou emepPaivovtog oto xelpoupyikd Tedio, oxedia-
Opévn va oUpPAMel oToV E0TIACHEVO TIPOOAVATONOUO
TWV XEIPOUPYIKWV opydvwy. H katnyopiomoinon twv xel-
POUPYIKWY POWTTOT Yivetal oe dUo BAcikég opddeg, avd-
Aoya [e To av ugiotavial TPoyPApHATIoNd ek TwV TIPO-
pwv | Oxi (Korb kai ouv. 2004). To xeipoupyikd clotn-
pa daVinci evidooetar otn deltepn Katnyopia kar anote-
Aeftar and 3 Paoikd TUAPATA: T XEIPOUPYIKI) KOVOOAQ, TO
POUTTOTIKG TPOXAAQTO Kal TO TpoxAato Béaong.

Baoikd xapaktnpiotikd Tou cuotuatog sival &t n eAeu-
Bepia kivioewv TV popmoTIKWV Bpaxidvwy eivar Iodtipn
pe ekefvn Tou avBpwmvou xepioU, petpwvtag 7 fabuouig
eheubepiac.

Poumotikr xeipoupyikr otn XMMTX

210 medio NG 2topatikig kai NvaBommpoowmikrg Xel-

poupyIKAG diapaivovtal ol akOAOUBEG TTPOOTTTIKES, WG

TIPOG TN XPHON POUTTOTIKWY HECWV:

I. Touraviopdg ootou og eheyxdpevo, IpokabopIoEvo
BdBog, yia T dnpioupyia Tou @peatiou UTTOSOXTG
080OVTIKOV EPOUTEUPATWY.

2. Eme€epyaoia kar Siaudpewan ooTKWY EMQAVEIDY,
Bdoel tpiodidotatou mpoeyxelpnTIkoU oxXediaopou, og
emepPdoelg MAaotikig XeIPOUPYIKAG.

3. Aievépyeia Topwv oe emepPdoeig opBoyvabikwv oote-
OTOHIOV KAl emavatonofétnon twy TUNudtwy Tou
mpokUTtouy pe tpiodidotatn akpifeia.

4. EmAoyr, katdMnAn popooroinon kar TomoBétnon
TIAGKWY 00TE0oUVBEONG aTd POUTOTIKG CUCTHUATA.
5. Epappoyr otnv oykoAoyikr XeipoupyIikr KEQANG Kal

TPaxnAou.

2TV gluTeEUpatoloyia, n KevipIkr 1I5€a TG Xpriong Po-

TIST eival n emvOncn CUCKEUWY, Ol OTIOIEG va ekteAoUv

OUYKEKPIPEVEG TPOXIEG TPUTaviopoU oe euBuypapun

TPOXIA yIa TNV dnpioupyia @peatioy, Pe éva POUTTOTIKO

Bpaxiova kai umé v kabodrynon tou xeipoupyou. Ta

avaQePOPEVA TIAEOVEKTANATA APOPOUV OTNV UWNA

axkpifeia mou emtuyxdvetal pe v péBodo kai v pei-

won Tou xpdvou g emépPaong (Lueth kar ouv. 1998,

Boesecke kai ouv. 2001, Schermeier kai ouv. 2002, Fortin

kar ouv. 2002, Schauer kar ouv. 2003). 2uvoyifovtag,

Slagpaivetal n duvapikr TG POWPTIOTIKAG XEIPOUPYIKAG

oTnV ePguUTEUpatooyia.

BoAdkoc A. kar ouv./Volakos D. et al.

Eik. I. To oUotnua Robodoc.
Fig. 1. The Robodoc System.

[nynA: http:/lwww.koreaittimes.com/story/ 1 1406/breakthrough-surgical-
industry-%6E 298099 Crobodoc%E 2%809%9D

are categorized in two main groups, considering whether
they are preprogrammed or not (Korb et al. 2004). The
Da Vinci surgical system belongs to the second group
and comprises of three main components: the surgeon
console, the patient-side cart and the vision system

A crucial characteristic of the system is that its arms mov-
ing ability is similar to the human hand, reaching seven
degrees of freedom.

Robotic surgery in Oral and Maxillofacial Surgery

Robotics in the field of OMFS has shown the following

potentials:

|. Controlled bone drilling at predefined depth for the
preparation of the implant bed, in order to insert den-
tal implants.

2. Milling and reforming bone surfaces, according to a
three-dimensional plan in plastic surgery.

3. Performing incisions in orthognathic surgery proce-
dures and repositioning the segments with three-di-
mensional accuracy.
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Eik. 2. EAeyxog twv Ppaxidvwy tou ouotiuatog Da inci.
Fig. 2. Controlling the arms of the Da Vinci System.

[nynA: http:/ iwww.cts.usc.edu./rsi.davincisystem.html

2y opBoyvabikii xejpoupyikr, 1 e@apuoyr oUyxpovwv
TIPOYPAUHATWY UTTOAOYIOTWY €xel armodwael TIOAU KaAd
amoTeAéoATa OTOV TIEPIOPICHO TOU avBpwTTIvou opdA-
HAaTog KAtd TNV TEAEON OOTEOTOHIWV KAl 16iwG KaTd TV
EMAVATOTTOBETNON TWV OCTIKWY THNHATWY OTIG VEEG Ael-
TOUpPYIKEG Toug B€oeig (Ewers kar ouv. 2005, Marmulla
kar Muhling, 2007, Herndndez-Alfaro «ar Guijarro-
Martinez, 2013). Qotdoo, n mpaypatornoinon TEtoinv
EMEPPACEWY e POUTTOTIKA PEOQ elval EKTOG TNG KAIVIKAG
kaBnpepIvaTNTac, Mapd TG EPEUVNTIKEG aTOTIEINEG TTOU
éxouv yivel, omwg to olotnua RobaCKa oxediacpévo
YIQ TV EKTEAEON KPAVIOTOHIWY, TO OTTOI0 ATAV TO TPWTO
popmotikd olotnua, Ikavd va diaypdyel TPOXIEG He
dlapkw¢ petafardpeveg B€oeig kal TPOoAVATOANIGHOUG
(Engel kai ouv. 2001, Korb kar ouv. 2004). H a&lomoinon
popToTKWV Bpaxidvwv oe emepBdoei opBoyvadikrg
XEIPOUPYIKNG amartel epartépw €peuva.

H oykohoyikrj xeipoupyikrj kepahiig kal Tpaxrjou efvai to
Tedio e TG TIEPIOOOTEPES EPAPHOVYES TNG POMTTOTIKAG
xelpoupylkrg otn 2T IX. To mpwtdkoMo Tou epapud-
Ceta onpepa eival autd g Alaotopatikrg Popmotikig
Xeipoupyikrg (TORS: Trans Oral Robotic Surgery), o
oroio avarrixBnke oto MNavemotipio g Pennsylvania,
oto Tprpa QropivorapuyyoAoyiac-Xeipoupyikig Kepa-
Mg kar Tpaxihou, to 2004, pe Baoikolg ouvIeAeoTEQ
Toug Weinstein kar O'Malley. >to iS1o0 tpurfjpa &exivnoe
TO TIPWTO TTAYKOOWIWG TIPAYPANHA POUTOTIKAG XeIpoup-
YIKAG TIPoogyyiong NG Bdong tou kpaviou. Q¢ n mpwtn
emépPaon, mou mpaypatomolfBnke Bacifduevn ota
mowtdkoMa tng TORS, éxel kataypagel pia umepyAwt-
ToIKr| Aapuyyektopr| pe ) xprion CO, laser, to 2007
(Solares kai Strome, 2007). To 2009, to dVSS hapBdvel
Vv éykpion tou FDA, Tpog xpnoiporoinor| Tou o€ emep-
Bdoeic g TORS, og emAeypéva mepiotatikd kahorBwv
kal kakorBwv PAaBwv oto @dpuyya kai To Adpuyyd.
AkoloUBwg, To gpeuvnTikd evdiapépov oTpdenke otnv
eméktaon ¢ xpriong g TORS otnv avupetomon tou
TIPOPApatog NG dnvoiag Utvou, eotid{ovag oto KO-
pdT NG epmhokig TG Pdong TG yA\wooag otnv abo-
yévela Tou paivopévou. H kAvikr) HeANETn ouvexiCetar pé-
XPI OfjHePa Kal €xel va emdei&el evOappuvTIKG amoTehé-
opata (Vicini kai ouv. 2012). Or kupidtepeg evOeiEeic Tng
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Eik. 3. Tpiobidotatn otepeookoTikr ameikEvIon ToU XEIPOUPYIKOU
mediou oto olotnua daVindi.

Fig. 3. 3D stereoscopical view of the operating field in the Da Vinci
system.

[Inyri: http:/lwww.fibroid.com/davincil

4. Selection, adequate formatting and placement of os-
teosynthesis plates by robotic systems.

5. Utilization in oncological head and neck surgery.

In implantology, the basic idea regarding robotics is to cre-
ate systems, which will perform linear trajectory drillings,
under the guidance of the surgeon. Reported advantages
refer to high accuracy and shorter surgical time (Lueth
etal. 1998, Boesecke et al. 2001, Schermeier et al. 2002,
Fortin et al. 2002, Schauer et al. 2003). Summarizing, ro-
botic systems appear to have potential in implantology.
As far as orthognathic surgery is concerned, the utilization
of computers has produced very good results in the re-
duction of human mistake when performing osteotomy
and mainly when performing the repositioning of the
consequent bone segments at their new functional places
(Ewers et al. 2005, Marmulla and Muhling, 2007, Hernan-
dez-Alfaro and Guijarro-Martinez, 2013). Nevertheless,
performing such procedures with robotic means is still
out of the daily routine for clinicians, despite the efforts
made: Korb et al. developed the system RobaCka, de-
signed for craniotomies, which was the first robotic sys-
tem capable of performing trajectories with permanently
changing positions and orientations (Engel et al. 2001).
The utilization of robotic arms in orthognathic surgery
procedures requires further research.

Oncological head and neck surgery is the field with the
most applications of robotics in OMFS. The TORS pro-
tocol (Trans Oral Robotic Surgery), which is nowadays
used, was developed mainly by Gregory S. Weinstein
and Bert W. O'Malley at the University of Pennsylvania
in 2004. A year afterwards, the same department of
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TORS agopouv v avupetwmon PAaBwv kahorifoug 1)
kakorBoug @UonG Otnv avwTePn avarnveuoTiky Kal Tie-
ok 086 (apuydakég, Bdon g yAwooag kal otoudto-
@dpuyyag), TN Xelpoupyikr TG BAong tou Kpaviou kai
10 oUvdpopo dmnvoiag Unvou. Or avagepdpeveg evoel-
Eeig kar avtevdeiteig epappoyric g TORS mapouoid-
Covtai otov [ivaka | (Weinstein kar ouv. 2007a, New-
man kai ouv. 201 1.

>toug aoBevelg pe kapkivikég PAAPeg otic Tpoavagep-
Beloeg MepIOXEG, o1 Bepameutikég emAoyEg eivar n xel-
poupyikr Beparteia, n akuvoBepareia, n xnpeiobepareia
f 0 ouvduao oG autwv. H oupPatikd xeipoupyikr Tpo-
O€yYION YIa EKTON TOU Gykou TTPOUTTOBETEl TNV EMApKT
€kBeon piag duommpdorng MePIOXG, HEow SlaxwPIoHoU
ToU xeihoug otnv Kdtw yvdbo kar emakdéAoubng ooteo-
topiag. O éheyxog NG véoou pe autr T péBodo ma-
poucidlel IkavotoinTkd Tooootd, dpwg n duokohia
avadopnong Twv eKTeBEIPEVWV I0TWY PE TN XPron Ken-
HVOV KATAAETEl OE APKETEG TIEQITIWOEIG EMEIUPATA, TIou
€XOUV ONUAVTIK EMITIWON OTIG AETOUPYIEG TNG KATdTo-
ongG Kkai g opiiag (Park kar ouv. 2013). H avupetwmon
QUTWV TWV KapKIVIKOV BAaPwv pe tn dlaotopatikr poy-
TIOTIKF) XEIPOUPYIKY, amd Ta péxpl orjpepa dedopéva eai-
VeTal &t éxel va emoeifel TAeovekTripata évav g oup-
Baukrg peBddou. H mpooméAaon yia Ty agpaipeon tou
Oykou pe tn PEBodo TORS eivar mo ouvinpnuky o€
OXEON HE TNV TUTTIKY ooTeoTopia SIaxwpiopoU NG KATw
yvabou, pe ouvémeia diatripnon Twv QUOIOACYIKWY ava-
TOPIKWY SOPWV Kal WG €K TOUTOU KaAUTEPO aiobnTikd
anotéheopa Kai taxitepn avdppwon tou acbevr). Qg
TIPOG TO OYKOAOYIKO amoTéAecHa, Ta TePIoadtepa PI-
BAoypagikd dedopéva ouyrhivouv &t n TORS eppavicel
TIOAU IKQVOTIOINTIKG AMOTEAECHATA OTOV TOTTIKG EAEYXO
NG véoou, Ta omoia dpwg eivar dSUokolo va ouykpiBolv
pe autd twv dMwv PeBSSwY avuieTwmong, kabwg mpo-
KEITAl yia pia veOKoTTN TexvIKr, TTou Sev €xel TTPoAdBel va
Sokipaotel og BdBog xpdvou. [Nap’ dha autd, Bewpeftal
pia a&idmotn evaMaktikr TEXVIKY aVTIPETWMONG Twv Oy-
KWV TNG TIEPIOXNG TOU atopato@dpuyya, mou Og Bivel Tig
Aertoupyieg TG katdmoong Kai TG opINag, epeaviCer pi-
KpdTEEN avdykn TEAEONG yaotpootopiag otoug acbe-
VelG, kabwg kal peiwpéva TTooooTd XeIPOUPYIKAG VOOoN-
pdtntag (De Ceulaer kai ouv. 2012).

"Evag dMog topéag, dmou epeuvdtal n EQAppocIPdTnTa
g TORS, eival autdg g xelpoupyikng TG Bdong tou
Kpaviou. Epguvntikég peAéteg enf avBpwmvawy mwudtwy
éxouv katadei€el duvatdtnteg yia mpdoPacn otny mpod-
o6ia kar kevtpikr kpaviakr pdon (Hanna kar ouv. 2007),
kabwg kar otnv umdeuon (Kupferman kai ouv. 2009),
mipootéhaon otov umokpotdgio BéBpo, péow piag BU-
pag dvwBev tou uoeidous ootol (McCool kar ouv.
2010) aMd kai omoBogapuyyikd Tpooéyyion, katd pr-
KOG TNG MEONG YPAWWAG, HE TNV orola mapéxetal mpod-
oPaon otn péon Kar Katwiepn Hoipa tou amokApatog
Kkal otov urtokpotdgio BéBpo (Lee kar ouv. 2010a).
‘Ooov apopd oty duvatdtnra epappoyric g TORS
oe aoBeveig pe olvdpopo dmvoiag Umvou Adyw utep-

BoAdkoc A. kar ouv./Volakos D. et al.

Nivakag 1: O1 avapepdueves evdelEelg kal avrevdelelc epapuoyng
g TORS otV 0YKOAOYIKY| XEIOOUPYIKY)
(Weinstein kat ouv. 2007a, Newman kat ouv. 2011).

Evdeiteiq

O 6ykog TpéErel va eival EMapKng
0paTOG KAl TPOOTIEAACIUOG YIA EKTOWT).
Mpérmel va AauBdvovtal urt’ dgiv
TIEQUTTWOELG, GTIOU 1) TOTIOBETNON
retractor efvat dUoKoAn (Tplopdg,
Tpdobia TomobeTnuévog Adpuyyag,
pakpoyAwaooia, maxuoapk(a).

O dyKkog MpEMeL va ETIOEXETAL EKTOUNG
e apVNTIKA XEPOUPYIKA OpIa.

Avrevaeiteig

Eméxtaon tou dykou
otV KATw Yvabo.

AdUvaTn 1 EKTOUT] EUTTAEKOUEVWV
TPAXNAKWDV AEUPADEVWV.

Ektour), ou mep\auBdvel mavw
arnd To fIou e BAong ™g YAWO-
0ag 1 MAvw ard To rULoU ToU
TPooBioU PapuyYIKoU TOXWUATOG.
AKTIVOYPAPIKA ETTIRERALWUEVN
EUMAOKY TNG KAPWTIOIKAG aptnpiag.
Mpdopuon Tou GyKou atnyv.
TIPOOTIOVOUAIKY| TIEpITOV(a.

Pennsylvania’'s University hospital (Otorhinolaryngology-
Head and Neck Surgery) initiated the first program for
robotic surgical approach of the skull base. The first op-
eration, which was carried out based on the TORS pro-
tocol was a supraglottic langyrectomy using CO, laser,
in 2007 (Solares and Strome, 2007). In 2009, the Da
Vinci system was approved by the FDA for use in TORS'
procedures, in selected cases of benign and malignant le-
sions of the pharynx and larynx. Then, the interest of re-
searchers shifted towards the expansion of use of the
TORS protocol in the treatment of sleep apnea, focusing
in the involvement of the tongue base in the problem’s
pathology. Clinical studies are still continuing and have
shown favorable outcomes (Vicini et al. 2012). The main
indications of TORS have to do with the treatment of
benign or malignant lesions of the upper respiratory and
digestive tract, skull base surgery and sleep apnea syn-
drome, where the tongue base is involved.

In oncological surgery, TORS is used mainly for the re-
moval of lesions regarding the tonsils, the tongue base
and the oropharynx, with the indications (Newman et
al. 201 1) and contraindications (Weinstein et al. 2007a)
described in Table |. The treatment options for patients
with cancer lesions in these areas are surgical therapy,
chemotherapy, radiotherapy or a combination of them.
The conventional surgical approach for the resection of
a tumor in the above areas requires the adequate ex-
posure of a difficult to reach region, through a lip-split
mandibular osteotomy. Controlling the disease by this
method has proved to be satisfying, but it is not easy to
reconstruct the exposed tissues using flaps and in many
occasions deficits are created, which have a significant
impact on the functions of swallowing and speaking
(Park et al. 201 3). The latest treatment option for cancer

Apxeia EMnvikrg Ztopatikrig & NvaBompoowrikiig Xeipoupyikrig/
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Table 1: Indications and contraindications of TORS in oncological
surgery (the tonsils, the tongue base and the oropharynx)
(Weinstein et al. 2007a, Newman et al. 2011).

Indications

The tumor has to be reachable
enough for resection. Occasions
where placing the retractor is difficult
should be taken into account: trismus,
anteriorly positioned larynx,
macroglossia, obesity.

The tumor should be resectable
with clear surgical margins

Contraindications

Extension of the tumor
to the mandible.

Resection of involved jugular nodes
is impossible

Resection including more than

half of the tongue base,

more than half of the anterior
pharyngeal wall

Radiologically verified involvement
of the carotid artery

Attachment of the tumor
to the prevertebral fascia

TPOQIAG I0TWV OTNV TIEPIOXT TNG PAONG TG YAWOOAg, Ta
HEXPI OTIVUNG KAIVIKG Sedopéva deixvouv dti n xelpoup-
yIkr) apaipeor] Toug eivar eqiktr), aopaiig Kal amotehe-
oAtk HE TO eV AOYw TTPWTOKOMO, eEaleipoviag tnv
avdykn yia eEwTePIKEG TOPES Kal tpaxeiotopr (Vicini kal
ouv. 2010, Garfein kai ouv 201 1).

EEaMou n TORS éxel xpnolpotoinBel emtuxwg o Ka-
AoriBeig BAdPeg, dnwg to Patpdxio kai n olaAohiBiaon
Tou uroyvdBiou adéva (Walvekar kar ouv. 201 1q,
2011B), To mheidpopgo adévwpa (O'Malley Jr kai ouv.
2006) kai to oBdwwpa (Kayhan kai ouv. 201 1).

>e KhvIKO emimedo, to olotnua daVinci éxel xpnolpo-
moInBel emtuxw¢ o€ emépPacn SIaoTopaTIKG amooup-
mieong ¢ kpavioauxevikig oupBorig (Lee kar ouv.
2010B), vy avapévovtal Tepatépw PEAETEG yid va aro-
oapnviotouv ol duvatdtnteg tou TORS otnv xeipoup-
yIKr TnG Bdong tou kpaviou.

2YZHTHZH

H poprmotikr xelpoupyikr amotehel, eENKTIKG, TV TEITN
YEVIA XEIDOUPYIKWY TIDOOEYYIOEWY, JETA TNV AQTIapOOKO-
Tk xelpoupyikr). Mia adpr} olykpion petaglu twv duo
Seixvel du n mpwtn eivar Aiydtepo KoupaoTikr yid Tov
emepPaivovta, PEIOVE! TO QUOIOAOYIKG TPOHO TV Xe-
plwv, amartel AydTepo TMPOOWTTIKS GTO XWPO NG EMEN-
Baong, mapéxer peyaritepn emdegidTNTa Kal akpifeia Ki-
vijoewv Kal eEaleipel To paivopevo Tou uttopoxAiou.
>tov avtimoda, o eE0TANIOPAG TNG POUTOTIKAG XEIPOUP-
yIKAG efvar o akpifdg, amarteftal mepioodtepn eKmai-
Seuon kal 0 XPAVOG TIPOETOINACIAG TOU XEIPOUPYEiou
efval peyahitepog (Hillel kar ouv. 2008).

To k6oTog NG SIACTONATIKAG POPTTOTIKAG XEIPOUPYIKAG
@aivetal va amoteAel To peyahiTepo PelovEKTNUA TG, H
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lesions, using the TORS protocol, seems to have some
advantages compared to conventional surgery, accord-
ing to the so far available data: approaching the diseased
area for the resection of the tumor is more conservative
than the lip-split mandibular osteotomy method, thus
preserving the natural anatomical surroundings. As a re-
sult, the esthetic outcome is better and the recuperation
of the patient is faster. As far as the oncological outcome
is concerned, most literature data point to the fact that
TORS presents very satisfying results in regional control
of the disease. However, these data are difficult to com-
pare with traditional methods, as robotic surgery is a
newly introduced technique, which has not yet been
tested thoroughly. Nevertheless, it is considered to be
a reliable method of treating tumors in the oropharynx
area, which does not harm the functions of swallowing
and speaking, shows less need for gastrostomy in pa-
tients and reduced rates of surgical morbidity (De Ceu-
laer et al. 2012).

Another field where the applicability of TORS is under
research is the one of skull base surgery. Studies upon
human cadavers have revealed potentials to access the
anterior and central skull base (Hanna et al. 2007) and
the pituitary gland (Kupferman et al. 2009), the infratem-
poral fossa, through a supra-hyoid port (McCool et al.
2010) as well as the middle, lower clivus and the in-
fratemporal fossa, through a midline posterior pharyngeal
approach (Lee et al. 2010a).

Furthermore TORS is examined regarding its feasibility
in patients with sleep apnea syndrome, in cases where
tissue hypertrophy in the tongue base region is observed.
So far available clinical data show that the surgical re-
moval of these hypertrophic tissues is possible, safe and
efficient with the TORS protocol, while it seems to pres-
ent a potential for eliminating the need of external inci-
sions and tracheostomy in these patients (Vicini et al.
2010, Garfein et al. 201 1.

[t is also worth mentioning that TORS has been applied
successfully in benign lesions, such as ranulas (Walvekar
et al. 201 la), submandibular lithiasis (Walvekar et al.
201 Ib), pleomorphic adenomas (O'Malley Jr et al. 2006)
and schwannoma (Kayhan et al. 201 1).

Clinically, the Da Vinci system has been successfully used
in an operation of transoral decompression of the cran-
iocervical junction (Lee et al. 2010b) and further studies
are expected, in order to clarify the capabilities of TORS
in skull base surgery.

DISCUSSION

Robotic surgery represents, in an evolutionary point of
view, the third generation of surgical practices, following
laparoscopic surgery. A swift comparison between them
shows that the former is less strenuous for the surgeon,
it reduces the natural tremor, requires less personnel in
the operating room, provides greater dexterity and ac-
curacy of moves and eliminates the fulcrum effect. On
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ayopd Tou popmotikol cuatipatog daVinci amartel and

| éwq 2,3 exatoppipia doAdpia, eTola cuvtrjpnon Tou

Uyoug twv 100.000-170.000 SoAapiwy, eve To kKOOTOG

TWV POUTIOTIKWY XEIPOUPYIKWY OpYAvwy, AvEPXETal oTd

2.000 doAdpia avd dpyavo, Pe to kabéva va éxel dplo

xpfoewv ta 10 meplotatikd.

MeMovtikd, avapévetarl peiwon Tou KOGTOUG andKtnong

Kkal Aerroupyiag evog xeipoupyikou poumoT, Kabwg Tepio-

04TEPOI KATAoKeUaoTéG Oa eviaxBoulv atnv Oxi kal téoo

QVIAYWVIOTIKY ORAPEQPA, ayopd TwV CUCTNHATWY POUTIO-

kg xelpoupyikig (Barbash kai Glied, 2010). "Evag dMog

Tiapdywv TTou emmnpEedlel To KOOTOG XPrionG ToU OUCTH-

patog Da Vinci eival o auénpévog xpdvog mpoetolpaoiag

G xelpoupyikig aibouoag (Hillel et al. 2008). To mpo-

BAnua tou augnuévou xpdvou TIPOETOINAOIAg TG Xel-

poupyIkrg aifouoag kar Tou kGoToug €€ autoy, PEIDVETAl

kabwg autdvetal n epmeipia emdvw ot SIACTOPATIKN
popurotikr| xelpoupyikr) (O'Malley Jr kai ouv. 2006, We-
instein kar ouv. 2007a, 2007B). Enapkr] dedopéva, Tou
va kabiotouv cuyKkpioIpn Ty avaoyia KOOTOUG-OPEAOUG

G TORS pe v avoiktr fj T AQnapooKOTTIKY XeIPouP-

yikry Sev gival mpog to rapdv diabéaipa.

2€ 6,1 apopd Toug TTPOPANHATICHOUG OXETIKA pE TNV

aogdheia g TORS éxouv digpeuvnBei o akdhoubeg

napdyetpor:

|. H duvatdtna ehéyxou tng dieyxelipnuikig alpoppayiag
efval emapkrg, kKabwg mapéxetar uPnArig eukpivelag
EMOTTIEI TOU XeIPoUpYIKOU TTEdioU, TIPOG avayvwpion
HIKPWV Kal peydAwy aijoppayolviwy ayyeiwv kar eiva
S1abéoipn povortoAikr| kai SimoAikr) diaBeppia. EmmAé-
ov, 0 fonBd¢ xeipoupyeiou cupBaMer ot diadikaoia
NG €§a0@ANONG aIpdoTacns, Pe Ty Epappovr aipo-
otatkwv AaBidwv, émou autd xpeidletal. Tnv amote-
Aeopatikry aipéotacn oty TORS emPBeBaiwver perétn
miou éyive oe (wa (Hockstein kar ouv. 2005).

2. Q¢ mpog v mBavdtnTa epedviong EMMAOKOY amd
Suohertoupyia | kakr xprion tou dVSS, perétn, dmou
gyivav okomipeg mpoodbeieg mpdkAnong BAGPNG oe
avBpamvo twpa (Hockstein kai ouv. 2006), €5ei€e
ot To H€ppa kai o PAevvoydvog eival duvatd va umo-
otolv pévo emeavelakég ekdopéc. Kdtaypa oe dbikta
ddvtia, otV Kdtw yvdbo 1} ot omovOUAIKY] oTrAN dev
rtav Suvatd va mpokAnBel. O opBalpikol kKbyxol ep-
@aviCouv mBavdtnta va Tpaupatiotolv and Ta Po-
TIOTIKA XEIPOUPYIKA gpyaleia, Spwg Atav adivatn n
Bpalon Twv XPNOIJOTIOIOUHEVWY TTPOCTATEUTIKWOV
yuahiwv amd autd.

2 UVOANIKG, n S1ACTONATIKY POUTIOTIKY XeIPOoUPYIK e @ai-

VETAI Va evéxel kdmmolov emmAéov Kivouvo yia toug acBe-

velg, am’ &t n oupBatiky XelpoupyIK.

MeMovTikd, n Xprion Twv POUTIOTIKWY CUCTNHATWY OTN

XEIPOUPYIKN YEVIKOTEPD, AN Kal otn ZIT1IX eidikdtepaq,

avapéveral peyahitepn, eve Adn KArmolol TPWTorndpol

éxouv &ekivijoel va meipapatifoval pe TG eQpapuoyEg

NG €& anootdoews XelPOUPYIKAG A TNAexeIpoupyIKAG

(Marescaux kai ouv. 2002), kabwg kai TG duvatdtnTeg

NG MIKPO KAl VAVO-TEXVOAOYIAG yIa TNV KATAOKEUN] Xel-

BoAdkoc A. kar ouv./Volakos D. et al.

the other hand, the equipment for robotic surgery is

more expensive, further training is needed for the sur-

geon and more time is required to set up the operating

room (Hillel et al. 2008).

The cost of transoral robotic surgery appears to be its

major disadvantage. Purchasing the Da Vinci robotic sys-

tem requires from | up to 2.3 million dollars, annual
maintenance demands approximately 100.000-170.000
dollars and the cost of robotic surgical instruments is
about 2.000 dollars for each, while the limit of usage is
ten cases for each instrument. In the future, the cost of
buying and using a surgical robot is expected to fall, as
more manufacturers will join the robotic surgical systems
market, which is currently not that competitive (Barbash
and Glied, 2010). Another factor affecting the cost of
using the Da Vinci surgical system is the increased time
that is needed in order to set up the operating room

(Hillel et al. 2008). This makes the cost even higher, how-

ever, it has been shown that the more experience gained

in transoral robotic surgery, the lower the time needed

for preparation gets, making TORS less expensive (O'-

Malley Jr et al. 2006, Weinstein et al. 2007a, 2007b). Suf-

ficient data for comparing the cost-effect ratio of TORS

with laparoscopic or conventional surgery are not avail-
able until today.

Regarding the considerations about the safety of TORS

the following parameters have been investigated:

I. The ability to control perioperative bleeding is ade-
quate, because 3D magnification of the operative field
with stereoscopic vision is provided; recognition of
minor and major bleeding vessels and electro cautery
is available. VWhat is more, the assistant in the operating
room contributes to achieving haemostasis by using
surgical hemoclips when and where is needed. Efficient
haemostasis in TORS has been verified in a study on
animals (Hockstein et al. 2005).

2. As far as the possibility of complications occurring due
to malfunction or malpractice when using the Da Vinci
system is concemed, in a study where deliberate efforts
to harm human cadavers were made (Hockstein et al.
2006) it was shown that the skin and mucosa could
only sustain superficial lacerations. Fracturing intact
teeth, the mandible or the cervical spine was not pos-
sible. The orbits present a possibility of getting harmed
by the robotic surgical instruments, but the special pro-
tective glasses cannot be fractured by them.

Overall, transoral robotic surgery does not seem to in-

clude any more dangers for the patient than conventional

surgery.

The utilization of robotic systems in surgery in general

and in OMFS in particular, is expected to grow over the

coming years. Some pioneers have already started ex-
perimenting with the applications of telesurgery

(Marescaux et al, 2002), where the surgeon is very dis-

tant from the patient, and the potentials of micro (Re-

bello, 2004) and nanotechnology (Freitas Jr, 2005) for
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POUPYIKWY popmdT, TTou Ba eioépxovtal otov avBpwivo
opyaviopd (Rebello, 2004, Freitas Jr, 2005).

2YMIMEPAXMATA

O eQappoyEg TG poumoTIKAG Xelpoupyikig otn 21X
eival aképn oe mpwigo otddio, Pe tn Peyahitepn mpod-
080 va onpeiwvetal oto edio NG OyKOAOYIKAG Xelpoup-
YIKAG. To uPnAd KOGTOG, O ueyaAUTepeG AMartioeIg o€
Xwpo Kai n e&eidikeupévn exmaideuon mou amartefta ei-
val Ol KUPIOTEPEG AITiEG, YIA TO OTI N POPTIOTIKY XEIPOUpP-
yIKr) améxel akdpn and tnv kKAivikr kabnuepivétnta. Ev-
TOUTOIG, EpPAViCel onpavtika TAEOVEKTHUATA, OTwg N au-
Enpévn akpiBeia, n kaAitepn B€aon tou xeipoupyikou
Tiediou, n Téheon PIKOSTEPWY TOPWY, N eEAAeIYN ToU TPO-
HOU TWV XEPIWV KAl N HEiwon NG KATTWONG ToU XeIpoup-
you, Ta oroia katadeikviouv TG HEMOVTIKEG duvatdtn-
TEC TNG POMTIOTIKAG ot 21X,
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