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MEPINHWH: O kakwoelg tou Kdtw @atviakoy Velpou
(KON) mou eivar duvatdv va mpokAnbolv 1atpoyevig
katd ) Slevépyeia diapdpwv enepBdoewy, dnpioupyolv
aioOntnplakég Suohetoupyieg Tou Katw Xehoug, TG ye-
VEIOKNG XOEAG, TWV TIPOCTOHIAKWY OUAWY KATT., 0duvn-
PEG yia tov aoBevry. To yeyovog OTl O KAKWOEIG UTEG
oupPaivouv ouxvd o emepPdAcel TomoBEtnong epeu-
TeupdTwy, TToU amoteholv AoV poutiva TNV KAIVIKA
doknon NG 2Topatikig Kari l'vabompoowikrg Xeipoup-
yikAg, kabiotd to Bépa mdvta emfkaipo. Xkomdg g Ta-
pouoag gpyaociag eival n avdiuon twv artiwv mou odn-
youv o Iatpoyevr] kdkwon tou KON katd v didpkeia
TOTTOOETNONG EPQUTEVPdTWY Péoa amd TV Tapousiaon
800 TEPIoTATIKWY Kal TV avaokdrnon tng diebvoug PI-
BAoypagiac. H avayvipion twv mapaydviwy Kivouvou,
O ETMPEAAG TIPOEYXEIPNTIKAG EAEYXOG, N eVOESEYHEVN
XEIPOUPYIKT TEXVIK| KAl N ePTTEIpia Tou Xelpoupyou, amo-
TehoUV TIG amapaftnteg mMpoUmoBETEIg via TNV amoguyr
Tpaupatiopol tou KON katd tnv enépPaon tomobeétn-
0NG 0BOVTIKWV EPPUTEUPATWY.

AEZEIZ KAEIAIA: Kdkwon, kétw @atviakd velpo, odov-
TIKA EPQUTELPATA

SUMMARY: Inferior alveolar nerve (IAN) injuries can be
caused iatrogenically, during various operations, and lead
to sensory disorders in the lower lip, chin, vestibular
gums etc., that are painful for the patient. These injuries
often occur during implants placement procedures,
which are nowadays a routine practice in Oral and Max-
illofacial Surgery, making this subject always relevant. The
purpose of this study is to analyse the causes of iatro-
genic IAN injury caused during implants placement, as
demonstrated through the presentation of two cases and
review the relevant intemational literature. The literature
review involves articles on clinical cases in which IAN in-
jury was either caused iatrogenically or prevented by
means of accurate preoperative assessment and use of
the right surgical procedure. The symptoms of this kind
of IAN injury can be temporary or permanent, and vary
from mild hypaesthesia to anaesthesia or paraesthesia.
The prevention of IAN injury during dental implants
placement operations relies heavily on the identification
of risk factors, thorough preoperative assessment, correct
surgical procedure and experience of the surgeon.
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EIZAIQrH

H amokatdotaon tou odovtikol gpaypouy, He T Xel-
POUPYIKr TOTIOBETNON 0OOVTIKWY EUPUTEUPETWY ATTOTE-
Ael oTIG pépeg pag pia euputata anodextr| pébodo Be-
pareiag. Adyw TG aIoOnTKAG Kal AETOUPYIKAG amoka-
TdoTaong Tou TIPOCPEPEI, €XEI KATAOTE! N TIPOTIHWHEVN
emAoyr yia avikatdotaon eMeMOVIWY i Kakrg TEOYVw-
oNG QUOIKWY dovTIV oxeddv oe kdBe Babuou duoko-
Nag mepimwon. MNapd dpwg ta uPnAd mocootd emitu-
xiag, TOMEG emMAOKEG pPropoUv va TmpokUpouv amd T
XProN NG, oupdmepIAapBavopévou Kal Tou Tpaupati-
opoU velpwv otnv Tiepioxr] Tormofétnong (Alhassani kai
AlGhamdi 2010). To kétw eatviakd veipo (KON) eival
T0 Mo ouxvd TTPOoBaMdpevo velpo, [e Ta avapepope-
va mooootd va kupaivovtar ané 0-40% katd tn didpkeia
NG tomoBetnong epgputeupdtwy (Juodzbalys kai ouv.
2011). H BA&PN tou kdtw @atviakou velpou eival pia
Sduodpeotn emmAokr, Mpokahwvtag otov acBevr amd
ehappd mapaioBnoia éwg mApen avaiobnoia f akdpa
Kkai Tévo, urtofBabiCovtag pe autdv Tov TPOTIo TNV TIol-
étnra Cwrig tou (Juodzbalys kai ouv. 201 1). To yeyovdg
Ot undpxel Kivouvog TPdKANONG Kdkwong katd tn die-
VEPYEIQ TOTOBETNONG eUPUTEUPATWY, TTOU amOTEAOUV
poutiva atnv kAIVIKr] doknon TG XEIPOUPYIKAG TWV EY-
outeupdTwy, kabiotd To Bépa mdvta emikaipo.

2Komdg TG mapouoag epyaciag eivar n mapousiacn kai
avdhuon NG mMpoeyXxelpNTIKAG a&loAdynong, Twv dartiwy,
TV PETPWV TTPOANPNG, TWV SIAYVWOTIKWV TEXVIKWOV, TWV
TPOTIWV AVTIPETWINIONG, KABWG Kal Twv EMTMAOKWY TTOU
oxetiCovtal Pe v Iatpoyevr| kdkwon tou KON katd tnyv
TOTOBETNON 0SOVTIKWY EPPUTEUPATWY PEoa amd Ty Tia-
pouaiaon dUo TePICTATIKWY Kal TV avaokarmon g Ole-

Bvolg BIBAIoypagiag.

MEPITPA®H MEPINTQXZEQN

Mepimtwon mpwtn

Apopd yuvaika nhikiag 60 etwv, n omoia urmoPAOnKke oe
TOTIOBETNON TE00APWY EPPUTEUPATWY OTnV KATw yvdbo,
oe dMo Bepaneutikd kévtpo. H aoBeviig mpoorA\Oe 2
HAVEG PETA TNV TOTTOOETNON TWV EPPUTEUPATWY HE amw-
Aela TG aioBnukdTNTag oty TePIOXN KATavounG Twv
KATw @atvIakwy velpwy, cUPQWVa pe TO I0TOPIKO.

H a&loAdynon tng aioBnukdtntag €yive katd TV KAVIKH
egétaon pe aviikelpevikd Tpdmo, émou diamaotwbnke
TAPNG avaiobnoia tng yeveiakrg Xwpag, Tou BAevwwoyo-
VOU TWV XEINEWV, TOU TIpoaTtopiakou PAevvoydvou Kal
Twv oUWV duew. ATé Tov aktivoypagikd €Aeyxo, TOoo
pe mavopapikr) aktvoypagia (Eik. 1), 6co kar pe CT
Dentascan kdtw yvddou (Eik. 2), diamotwbnke dt n artia
NG avaiobnoiag twv kdtw @aTviakwv velpwy, Tav o
TPaupatiopdg Toug Kai mbavdv n diatopr] Toug anod v
Kakrj TomofEtnon Twv egeUTELPdTWY, MOAVAE WG armo-
TEAEOPA £0QAAPEVOU UTTOAOYICHOU TNG amdoTacng Tou
KATw QatviakoU veupou amod TNV Kopu@r TG Qatviakig
akpolopiac.

[koutdvng A. kai ouv./Goutzanis L. et al.

INTRODUCTION

The surgical placement of dental implants is nowadays a
widely used dental restoration treatment. Due to the
aesthetical and functional rehabilitation it offers, it has
been established as the preferred treatment option for
missing or poor prognosis natural teeth, for almost any
level of case complexity. Despite the high success rates,
various complications may arise, including nerve injuries
in the implant placement area (Alhassani and AlGhamdi
2010). The inferior alveolar nerve (IAN) is the most
commonly affected nerve during implants placement
procedures, at a reported rate of 0-40% (Juodzbalys et
al. 2011). IAN injury is a very unpleasant complication,
with varying outcomes - from mild paraesthesia to com-
plete anaesthesia or even pain - thus affecting the pa-
tient's quality of life (Juodzbalys et al. 201 1). The risk of
IAN injuries during implants placement procedures,
which are nowadays a routine practice in Oral and Max-
illofacial Surgery, makes this subject always relevant.
The purpose of this study is to present and analyse the
preoperative assessment, causes, preventive measures,
diagnostic techniques, treatment options and complica-
tions related to iatrogenic IAN injuries caused during im-
plants placement procedures, as demonstrated through
the presentation of two cases and review of the relevant
international literature.

REPORT OF CASES

Case |

It involves a 60-year-old female patient, who had had
four implants placed in her mandible at a different treat-
ment centre. According to her medical history, the pa-
tient presented 2 months after the implants procedure,
with a loss of sensation at the distribution area of the in-
ferior alveolar nerves.

Her sensation was assessed objectively during the clinical
examination, whereby it was discovered that she expe-
rienced complete anaesthesia in the chin area, labial mu-
cosa, vestibular mucosa and gums bilaterally. The radi-
ographic examination - panoramic x-ray (Fig. 1) and
mandibular CT Dentascan (Fig. 2) - revealed that the
cause of anaesthesia was IAN injury and potential tran-
section, which had resufted from the incorrect placement
of the implants. In turn, this injury had probably been
caused through the miscalculation of the distance be-
tween the inferior alveolar nerve and the alveolar crest.
The patient was advised that a potential removal of the
implants would not resolve the issue, but could maybe
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Eic. I. MNavopapikr) aktivoypagia otnv oroia aneikovi¢etar n
E0QANUEVN BE0N TWV EPQUTEUNATOV.

Fig. 1. Panoramic x-ray showing the incorrect positioning of the
implants.

>tnv aoBevr| e€nynBnke Ot n apaipeon Twv EPPUIEUNA-
twv dev Ba propouoe va eEaopalioel T Bepareia, Tapd
evdexopévwg Jia pikpr| BeAtiwon. EmmAéov, o tpaupat-
OHAG Tou KETW QatviakoU VeUpou Ot TIEPIoodTEQEG amd
pia B€oeig kar pdAiota duo Prveg petd tn PAGPRN twv ved-
pwv kabiotoloe Kkar tnv mbavdtnta mAfjpoug anokatd-
oTacng petd and avactdPwon He PIKPOXEIPOUPYIKT Te-
xvikry aBéBain. H acBeviig amopdoioe va mepiével éva
xpovikd didotnua mpiv Tpofel oe omoladrmote andga-
on. Extote dev eppavioBnke yia emavetétaon,

Mepimwon Sevtepn

Apopd oe yuvaika 68 etwv, n omoia (el otnv napxia.
2UPewva Pe To 10TopIKS Ta epgutelpata tomobetion-
Kav TR0 TTevIaetiag og dMo Bepameutikd kévrpo. Metd
v enépPaon n avaiobnoia -wg anotéheoua NG oteAe-
xiafag avaiobnoiag- dev mapnABe Tig emdpeveg WPEG
omwg TV eixe diaPePaiwoer o odovtiatpog, ald Tapé-
HEIVE ATTAEIA TNG AIOBNTIKSTNTAG 0TV TTEPIOXT] KATAVO-
PAG TwV yevelakwv velpwv duew. H acBevig tnv emod-
Hevn nuépa avépepe oTov 0doVTIATPO TA CUPTMWHATA
NG avaioBbnoiag Twv yevelakwy velpwy, Opng autog T
kaBnouxaoe kar v diaPePfaiwoe du Atav {Atnua xpo-
vou va emavéNdel n aioBnukdtnta.

Emeidry n mpodPAewn tou odovuidtpou Sev emPBeBainbnke
TOUG €MOPEVOUG HAVEG, 1 yuvaika xdvovtag Ty epmioto-
olvn g ameuBuvbnke katd kaipolq oe dIdPoPOoUg
odovuidtpoug, aMd kar atopatikolg Kai yvabormpoow-
TmKoUG xelpoupyous. O aktivoypapikog EAeyxog He Tia-
vopapikég aktivoypapieg kar CT Dentascan, mou g ¢n-
Onke and ouvadélpoug (Eik. 3, 4, 5), ouvnyopouoe
UTIEP TPAUPaTIoHoU Tou Kdtw eatviakou veupou amd Ka-
Kr) TOTTOBETNON EPPUTEUPATWY, TWV OTTOIWY TO PAKOG Ee-
TiepvoUoe TNV andotach KOPUPHG OATVIAKAG akpoAo-
@lag - kdtw eatviakou veupou kal dAor avealpétwg on-
Awoav éu Sev propouoav va tn Bondricouv.

Mpo unvég n aocBeviig ameubivenke otn KAvikr pag.

Tépog 17, No 2,2016/Vol 17,No 2,2016

Eik. 2. CT Dentascan, kdtw yvdBou. MNapampeitar emaer twv
EHUPUTEUPATWY Kal TWV TTOPWY TwV KATW GATVIaKWY VEUpwv
apotepdTIAEUPA.

Fig. 2. CT Dentascan of the mandible. The implants contact the
inferior alveolar nerves bilaterally.

Ei. 3. Mavopapixr akuvoypagia petd tnv tomobétnon 8
EHQUTEUHATWY OtV dvw yvdbo kai |10 gpguteupdtuy otnv kdtw
yvdbo.

Fig. 3. Panoramic x-ray after the placement of 8 implants in the
maxilla and 10 in the mandible.

only lead to a slight improvement. Moreover, the fact
that the inferior alveolar nerve had been injured in more
than one spots and 2 months had already passed since
the initial nerve injury meant that the likelihood of a com-
plete recovery was very slim, even if a microsurgical anas-
tomosis procedure was used. The patient decided to
wait for some time before taking any further steps. She
did not return for a follow-up examination.

Case 2

It involves a 68-year-old female patient from the coun-
tryside. According to her medical history, the implants
had been placed 5 years earlier at a different treatment
centre. Anaesthesia — as a result of block anaesthesia —
did not subside within a few hours after the procedure,
like her dentist had reassured her. The loss of sensation
in the inferior mental nerve block area persisted, bilat-
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[koutdvng A. kai ouv./Goutzanis L. et al.

Eix. 4. CT Dentascan, kdtw yvdBou. MNapatpoivial ta
eppUTEUPAata va kataAapBdvouy Tov Epo Tou KATw Gatviakoy
veupou, Se&id.

Fig. 4. CT Dentascan of the mandible. The implants impinge on the
inferior alveolar nerve canal, on the right side.

MANV twv 1on avagepBéviwy and to 1TopIKd NG, TPO-
EkuPe O éxel eykataotabel Aéov évtovn Tiapaiobnofa
dpoew. H aoBevrc avépepe 6T Tovdel TAéOV akOpa Kal
ot gdonon kai g sival aduvato va Bouptoioel ta ddv-
Tia kai va epimoinBel to otdpa g, didt To Mapapikpd
epeBiopa ekAUel éviovo dAyog 1600 ota olAa 600 Kai
oto &éppa (Eik. 6).

A6 v avkelpevir e&€taon emBeBaiwbnke n mapa-
o6nofa kai n ékhuon évtovou dhyoug Katd tov epebiond
Tou O€pHATog Kal Twv oUAwv dpew. H acBevrc xapa-
KtNPIoTKE avagépel “'Sev Pmopw va akoUPTIHOW Td OUAd
pou” kal TTdoxel TTAéov amd diayvwopévn KatdbAn,
Evnuepbnie 6T o peydho xpovikd didotnua mou €xel
pecoAafrioer kai of TOMAnAEG BAAPeG twv velpwy dev
aprivouv TEpIBOPIA YIa eyyUNUEVN XEIPDOUPYIKY| ATTOKa-
tdotaon. EvaMaktikd, tng mpotdBnkav or didgopeg é-
Bodol avupetwmong g mapaiobnoiag kar mapanép-
@Bnke og Neupohdyo yia extipnon kar unmootipi&n, ev
OPel NG TENKAG TNG amOQaAcnG yia HOVIUN AVTPETWTION
ToU TIPOPAAHATOC TNG, N OTToIa eKKPEE.
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To KON eival to veupo mou ugiotatar ouxvotepa BAGPN
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erally. The next day, the patient reported these symp-
toms of inferior mental nerve anaesthesia to her dentist,
who reassured her again that sensation would soon be
recovered.

However, this expectation was not fulfilled in the com-
ing months; the patient lost trust in her dentist, but
would occasionally consult other dentists, as well as oral
and maxillofacial surgeons. The findings of the panoramic
x-rays and CT Dentascan that were ordered by these
doctors (Fig. 3, 4, 5) were consistent with inferior alve-
olar nerve injury due to the incorrect placement of her
implants, which were longer than the distance between
the alveolar crest and the inferior alveolar nerve. These
doctors advised the patient that they could not help.
A month ago, the patient contacted our Department.
In addition to what was listed in her medical history, she
reported severe paraesthesia bilaterally. She reported
that she experienced pain even upon mastication and
that she was completely unable to brush her teeth or
clean her mouth at that point, as the slightest stimulus
would trigger severe pain in her gums and skin (Fig. 6).
Bilateral paraesthesia and sharp pain upon skin and gum
stimulation were confirmed by the physical examination.

Eic. 5. CT Dentascan, kdtww
yvdbou. MNapatnpoivtal ta
eppuTElPata va
katahapPdvouv tov mépo
TOU KATW QATVIaKkoU
veupou, aplotepd. To
PAKOG TWV EPQUTEUPATWV
Eemepvd v andotaon
KOPUQAG Qatviakig
akpohopiag- katw
@atviakoy veupou.

Fig. 5. CT Dentascan of the
mandible. The implants
impinge on the inferior
alveolar nerve canal, on the
left side. The implants are
longer than the distance
between the alveolar crest
and the inferior alveolar
nerve canal.

Apxeia EMnvikrg Ztopatikrig & NvaBompoowrikrig Xeipoupyikrig/
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katd tn Oidpkela tng Tommobétnong epguTeUpdTLwY
(Juodzbalys kar ouv. 201 1). O kahdtepog TpdTog RS-
Anging eivar n tpiodidotatn oTTukr areikdvion TG KAtw
yvaBou mpogyxeipntikd. Autd pmopel va emteuxOel pe
ouvOuaopd NG TTEAKTIKAG YVwong TG Pacikrg avato-
piag tng kdtw yvdBou Kkal twv dedopévwy ou avihouv-
Tal amd v KAIVIKF Kal akTivoypa@ikr e&€taon, tng omoi-
ag o xpuod¢ kavévag Bewpeital amd minbwpa ouyypa-
@Ewv n umohoylotikr Topoypagia (Juodzbalys kai ouv.
2011, Zogakis kai ouv. 2009).

H ameikdvion tou yvabiaiou mépou TpIv TV XEIPOUPYIKA
TOTIOBETNON OSOVIIKWY EPPUTEUPATWY Eival ONPAVIIKH.
O mépog tou KON aneikoviCetal ouvribwg otig ravo-
papikég aktvoypagieg rj oty CBCT (Cone Beam Com-
puted Tomography) wg SUo aKTIVOOKIEPEG AEUKEG ypap-
HEG Ol oTToleC TTAQICIMVOUY pia aktivodiauyaoTiky tavia
(Juodzbalys kar ouv. 2013). O1 Naitoh kar ouv. diamiotw-
oav ot n ameikévion tou yvabiaiou Tépou oG Tavopa-
HIKEG aktivoypapieg ftav HOANIG 36,7% (Naitoh kai ouv.
2009). Me tnv texvohoyikr eEENEN oTov Topéa TG aKTi-
voloyiag, &nAadr| tng avdmugng tng CBCT, ol diayvw-
OTIKEG duvatdtnteg eival Aéov o akpiPeig (Juodzbalys
kai ouv. 2013). Or Peker kar ouv. £€6ei&§av &t of PETPROEIG
Tiou AapPdvovtar and eikdveg CBCT oupgpuwvolv mepio-
06tepo pe TG mpaypatikég (Peker kar ouv. 2008).

O mdépog Tou KATw QatviakoU PTTopEl va TTapouaciddel
ONHAVTIKEG aVATOHIKEG TTAPAMayEG Kal Uropel va emn-
pedletar and EAeYHOVWOOEIG, HOAUCHATIKEG, VEOTIAQOHA-
TIKEG, IaTpoyeVeic rj 16loabeic aMoiwoeis. H euaiobnoia
kar n edikétnta g CBTC yia v avixveuon twv ma-
PAMaywv Tou TMépou Tou KATw Qatviakou veupou, evi-
oxUel TN xprjon g otnv 2topatikr kai N'vaBorpoowikr
XepoupyIKr Kal OTn XeIPOUPYIKA TwV 0OOVTIKWV EHPU-
Teupdtwy. H emyvwon autwv twv mapaMaywv eivar on-
pavuikr), Kabwg propel va odnyrjoel oe TpotoToinon Tou
xelpoupyikoU TAdvou Ttomobétnong epguteupdtwy (Be-
navides kai ouv. 2012, Leite kar ouv. 2014).

O1 ouxvdtepeg avatopikéG Taparayég apopoly otn
Sidpetpo, otn diakhddwor| Tou kar otnv Unapgn evog
npdaobetou yeveiakoU tprjpatog (Leite kar ouv. 2014).
Eviote, o mépog tou kdtw @atviakoy velpou ouvexiCel
TNV Topeia Tou Pmpootd and To yevelakd TPrPa Kai gé-
PETAI TIPOG Ta €Ew, dvw Kar otmioBia «Siknv aykUAng» via
va katahii&el oto tprjpa. Amd v avdAuon Twv eupnud-
Twv ™G Herétng 100 mavopapikwy akTtvoypagidy Twy
Papanikolaou kar ouv. to 2014, mpoékuye T n aykuAn
areikovi¢dtav oto 34% autwy, Kupiwg apgimeupa. To
HAKOG TNG aykUANG Kupavotav petalu 0,5-8mm, pe pé-
on A Ta 4,37 mm kal w¢ €K TOUTou, AGyw Tou Heydhou
TocoatoU TIapousiag TG aykUANg, n TomoB€tnon epueu-
TeupdTwy ouvioTdtal amd Toug ouyyPageic va yivetal oe
anéotaon TouAdxiotov 5-8mm eyyUg Tou yeveiakou Tor-
pATOG, TTPOKEIUEVOU va amogeuxBel n mbavotnta tpau-
patiopou tou velpou (Papanikolaou kai ouv. 2014). Katd
TNV TooBETNON EPPUTEUPATWY OTnV TTPGoBia poipa g
Kdtw yvabou ol Tavopapikég aktivoypapieg Sev eival

Toépog 17, No 2,2016/Vol 17, No 2, 2016

un

Eic. 6. Khivikr eikéva g aoBevoug tav mpooiABe. Napatnpeital
Kakr] otopatikr uylevr g acBevous Adyw aduvapiag doknong
OTOHATIKAG UYIEIVAG, €& aITiag TG eyKATECTNHEVNG EVTOvNG
Tiapaiodnoiag apgotepdmieupa.

Fig. 6. Clinical picture of the patient upon her arrival. Her oral
hygiene is bad, as a result of her inability to perform oral hygiene
tasks, due to the severe paraesthesia felt bilaterally.

In the patient's own words: “| cannot even touch my
gums anymore”. She has been diagnosed with depression.
She was informed that due the long period of time that
had passed since her operation and the multiple nerve
injuries that had been induced, surgical treatment would
not yield satisfactory results. She was advised on alter-
native treatment methods for paraesthesia and referred
to a Neurologist for assessment and further support, in
an effort to help her decide on the treatment she wishes
to receive. She has not made a final decision yet.

DISCUSSION

The IAN is the most commonly injured nerve during im-
plants placement (Juodzbalys et al. 201 1). Preoperative
3D visualisation of the mandible is the best preventive
measure. This can be achieved by combining our practi-
cal knowledge of basic mandible anatomy with the data
from the clinical and radiographic examination, the
golden rule of which is - according to many authors -
computed tomography (Juodzbalys et al. 201 |, Zogakis
et al. 2009).

The visualisation of the mandibular canal prior to the sur-
gical placement of any dental implants is essential. The
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ETAPKEIC yIa TNV ATeIKAVIoN TN aykUANG Tou kdtw @at-
viakoU Kdal yId Tov TTPoeyXelpnTikS oxedlaoud, kabwg oe
OXEON HE Ta eUPrUATa TwV AEOVIKWY TOHOYPAPIWY TId-
pouciddouv Teploplopévn euaiobnoia kar eidikdtna (Pa-
panikolaou kar ouv. 2014, Juodzbalys kar ouv. 2013).

H umoAemdpevn aoPeotomoinon twv ToIXWUdTwy Tou
niépou epmodilel cuxvd Tov eVIOTONO Tou, augdvovtag
Tov Kivbuvo Iatpoyevous BAGPNG. MNpémel va toviotel 6T
n opatdtnta tou mépou tou KON propel va diapépel
HETa&U Twv aoBeviv aMd kar peta&l Twv SIaQopETIKWY
TIEpIOXWV NG 1d1ag yvdBou (Leite kai ouv. 2014).

H mBavdtnra tpaupatopol tou kdtw @atviakou veu-
pOU UTTopPEl va PEIwBEl HEOw TNG TTPOEYXEIPNTIKAG Xap-
Toypdpnong tou mopou tou KON kai tautoroinong g
eyYUTNTAG Tou Og 0XEon PE TO eVIUTIWHA TOU YAWOOIKOU
mietdAou otig oioBieg TTepIoXEC TG Kdtw yvdabou, 10ikd
4tav Xpnolporololvtdl dUECEG EUPUTEUNATIKEG aTTOKd-
taotdoeig. (Gupta kar Ali 2013, Lin kai ouv. 2014).

Edv o mpoeyxeipnuikdg éheyxog BaoiCetar oto opbormav-
TOHOYPAPN A, Ta epguUTelPata Ba TEEMel va améxouv
TouAdxioTov 2 mm and ¢ {wTKEG SOPEG, evw | mm
ootoU amarteitar wg éplo aopaieiag avdpeoa oto ep-
@UTEUNA KAl TV 0po@®r) Tou KATtw yvabiaiou mépou, edv
n a&loAdynon BaoiCetar oty CBCT (Juodzbalys kar ouv.
2013, Zogakis kai ouv. 2009).

O armmohoyikol TTapdyoveg TPAupATIoHoU Tou KATw ¢at-
viakoU velpou, avdhoya e T otypr ePeAaviong pro-
pouv va ta&vounBolv o€ dieyxelpnTIKOUG Kal PETEYXEI-
pnukoug. Avdloyad pe Tov TPAQUPATIKG PNXaviopd ol
Sleyxelpnuikol armiohoyikof mapdyovieg pmopoulv va td-
EvopunBouv mepartépw oe unxavikoug, Beppikoug kai xn-
HIKOUG Kal OI HETEYXEIPNTIKOI 0 OXeTICOPEVOUG e Bep-
HIKd epebiopata, mepiep@UTEVPATtOa Kal Aipdtwpua Pe
emakdAouba ) dnpioupyia ouhwdoug 1otoU Kal Ioxal-
piag (Juodzbalys kar ouv. 201 I). H xeipoupyixr eméppa-
on mpénel va oxedidletal pe BAon TG TANPOPOPIEG TTOU
AapBdvovtar ané v mpogyxeipnuikr diadikacia agjo-
Adynong Kai n Tpomoroinan TG XelPoupyIkig eméuBa-
ONG TTPETTEN VA ATTOCKOTTEl OTNV EAAXIOTOTIONON TWV XEl-
PIoPWV YUpw amd Tov TIdpo Tou KAtw @atviakou vVeupou
(Renton kai ouv. 2012).

O1 mo ooPapoi Tinol Tpaupatiopwy mpokaholvtar and
Ta tpunava SidvoiEng Twv epeativv aMd kai armd ta (dia
Ta epoutelpata. AkOpn kai Petd v akpiPr pétpnon
Tou diabéoipou ootou, n PAGPN oto velpo pmopel va
TipokUPEl wG amotéAeopa tng utiepdieioduong tou TPu-
Tiévou OTo OTToYYWOEG 00TO AOyw xapnAig avtiotaong,
akdpn kai and Eumeipoug xelpoupyous (Juodzbalys kai
ouv. 201 1). O kivbuvog TpaupatiopoU pmopel va aro-
@euxBel pe Tov akpIfr| Mpoodiopiopd NG ootikAg PAlag
yUpw amd To KavdN Kai TV amoeuyr] doknong umepfo-
Aikig Tifeong. H xprion evdg vapBnka epguteupatirig
kaBodrjynong Baciopévo otn CT éxer mpotabel yia v
ehaxiotomoinon twv PAaBwv tou velpou (Juodzbalys ka
ouv. 2011). Téhog, n au€npévn Beppokpacia mou ava-
miooetal Ayw umepPoAIKAG Taxutntag Tou Tpundvou

[koutdvng A. kai ouv./Goutzanis L. et al.

IAN canal is usually depicted on panoramic radiographs
or CBCT (Cone Beam Computed Tomography) images
as two radio-opaque white lines, framing a translucent
strip (Juodzbalys et al. 2013). Naitoh et al. found that the
rate of mandibular canal visualisation on panoramic radi-
ographs was only 36.7% (Naitoh et al. 2009). Techno-
logical advancements in the field of radiology, i.e. the de-
velopment of CBCT, have improved our diagnostic ca-
pabilities (Juodzbalys et al. 2013). Peker et al. showed
that measurements obtained from CBTC are more con-
sistent with direct measurements (Peker et al. 2008).
The inferior alveolar nerve canal can display significant
anatomical variations and may be affected by inflamma-
tory, infectious, neoplastic, iatrogenic or idiopathic lesions.
The sensitivity and specificity of CBTC in terms of de-
tecting these variations of the inferior alveolar nerve canal
makes it very useful for Oral and Maxillofacial Surgery
and dental implants surgery. An awareness of these vari-
ations is important as they may lead to a change in the
implant surgery plan (Benavides et al. 2012, Leite et al.
2014).

The most common anatomical variations involve the di-
ameter, its ramification and existence of an accessory
mental foramen (Leite et al. 2014). The inferior alveolar
nerve canal sometimes extends anteriorly beyond the
mental foramen and runs outward, upward and back-
ward before it reaches the mental foramen, creating
what is known as the “anterior loop". Based on their
analysis of the findings from 100 panoramic radiographs,
Papanikolaou et al. found in 2014 that this loop was ob-
served in 34% of the radiographs, mainly bilaterally. The
loop length ranged between 0.5 and 8mm, with a mean
length of 4.37 mm. Therefore, due to this high loop
prevalence rate, the authors recommend that any im-
plants should be placed at least 5-8mm anteriorly to the
mental foramen, in order to prevent nerve injuries (Pa-
panikolaou et al. 2014). For any implants placed in the
anterior mandible, panoramic radiographs are not suffi-
cient in terms of visualising the inferior alveolar nerve
loop and assisting with the preoperative planning, as they
have limited sensitivity and specificity compared to com-
puted tomography (Papanikolaou et al. 2014, Juodzbalys
etal 2013).

Residual calcification of the canal walls can often prevent
its identification, which can increase the risk of an iatro-
genic injury. It must be stressed here that IAN canal vis-
ibility can vary between different patients, as well as dif-
ferent parts of the same mandible (Leite et al. 2014).
The risk of an injury to the lower alveolar nerve can be
reduced by means of preoperative mapping of the IAN
canal and identification of its proximity to the impression
of the lingual plate at the posterior mandibular areas, es-
pecially in cases of immediate implant restorations
(Gupta and Ali 2013, Lin et al. 2014).

If the preoperative examination is based on orthopanto-
mography, the implants must be placed at least 2 mm
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TipokaAel emiong BAAPN tou veupou (Khawaja kai Renton,
2009, Juodzbalys kai cuv. 201 ). Adyw twv mpooTtabeidv
€MTeUENG MPWIAPXIKAG 0TaBepdTNTag Katd v dpeon
ToTob€TNoN eppuUTEUPdTwY Uropel va odnyfoel ot
akoUaola akpoPpEIGIKY EMEKTACT KAl O TOAUHATIONO VeU-
pwv. Emavapérpnon g moodtntag tou diabéaiyou
ootoU petd amd egaywyr] dovriol cuviotdtal 1diaftepa
oug Tepmwoelg otevig yertviaong pe o KON
(Juodzbalys kai ouv. 201 1.

Tpaupatiopds tou KON pmopel va mpokiyel emiong
amnd Kakr) xeipoupyikr texvikr (Juodzbalys kar ouv. 201 ).
Kivbuvog unidpxel katd v amokdMnon tou BAevvoyo-
VOTTEPIOOTIKOU KpnpvoU 181aftepa otny TEPIOXT| TOU Ve-
velakou Tprpatog (Zogakis kar ouv. 2009). 16iaftepn
TIPOCOXT| ATIATEAl OE TIEPITIWAEIG, OTIOU TO YEVEIAKS
TPAKA evtorietal oTnv eM@Aveld ToU Qatviakoy 0otoy
o€ atpo@Ikr Kdtw yvdabo (Zogakis kai ouv. 2009). Ma va
amopeuxBel n dueon PAAPN Pe To VUOTEPI, N APXIKH TOPr
TIPETEl va yivel Aiyo o yAwooIkd Kal Kpnpvog oAikou
TIAXOUG AVACNKWVETAl éwg OTOU avayVwpIOTEl TO VEVEl-
axkd tprpa (Juodzbalys kar ouv. 201 1).

[Mpokelpévou va pelwbel o kivduvog Tpaupatopoy tou
KON eivar okdmipo va emheyel 1o katdMnho péyebog
EHPUTEUPATOG, £T01 MOTE Va TIAPAPEVEI APKETH amdoTa-
on and tov épo (Basa kai Dilek, 201 1). MeydAa og pn-
KOG eP@UTEUATd, ouxvd Oev UmopoUv va toroBetnBolv
xwpig va undper o kivbuvog va mapapiaotel o XWPOog
ToU Kdtw @atviakou vedpou. EvaMaktikd yia v armo-
katdotaon propel va yivel Xpron KOVIWY EJQUTEUNAT®Y.
>tV omioBia dpwg kdtw yvdbo, n moidtnta tou ootoy
pmopel va pnv eival téoo kahf éco otnv mpdabia kdtw
yvaBo. Av xpnoiponoinfolv egeutelpata pIkpdTEPOU
prikoug wote va diacpakiotel 6T dev Ba undp&el kapia
TPooBoAr Tou velpou, n apxikf otabepdtnta Tou -
outelpatog Ba eivar pikpdtepn and tnv emBuuntr
(Abayev kai ouv. 2015).

‘Ortav undpxer auénpévog kivduvog tpwong tou KON
katd v tomoBétnon epeuteupdtwy otny omiofia Kdtw
yva@Bo, pe tv mapdkapyn tou velpou eivar duvatdv va
TomoBetnBolv eueUTELUATA OtV TIEPIOXH| TWV TIPOYOU-
@lwV Kal TwV YOH@Iwy. 20Pewva e TV TEXVIKY autr, To
eHpUTEUNA TIPETTEI Va TOTTOBETENal e TETOIa (POPd WOTE
va pnv tpaupatioBel to vedpo, dnAadr| minoiéatepa eite
oto £Ew efte 0To €ow TETaNO TG KATw yvdbou, avdhoya
BéBaia pe tn Béon tou veupou. Me autr TV Texvikr| aro-
(elyovtal eKTETApEVEG emePBdoelg omwe n petdbeon
TOU KATw QatviakoU VEUPOU Kal N XPron HOOXEUPATWY
yla tnv ai&non tng akpoAopiag. Evoeikvutar og yvdboug
He pétpia 1} peydAn amoppdenon kab' tog, ald pe
IkavoTToInTikd €UPOG OTIG OTTOlEG TO KATw Qatviakd veu-
PO Ppioketal kovtd oto 0w 1 to €Ew Tétaro. O kivou-
VoG TpauuatiopoU Tou velpou, wotdoo, TTAPApEVel Kal
amartoUval AEmof XeIpIoHOf Kal epmelpia amd Tov rmey-
Baivovta, eve peidvetal kai n duvatdtnta owotoy Tpo-
oavatoNiopoU Tou epoutelpatog (AleEavdpidng 2009,
Leite kai ouv. 2014).
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away from any vital structures; if the assessment is based
on CBCT, there needs to be a |-mm-wide bone safety
zone between the implant and the mandibular canal roof
(Juodzbalys et al. 2013, Zogakis et al. 2009).

The aetiological factors of inferior alveolar nerve injury
can be divided into two categories based on the time of
the incident — intraoperative and postoperative. Depend-
ing on the traumatic mechanism, intraoperative aetiolog-
ical factors can be further classified as mechanical, ther-
mal and chemical, while postoperative aetiological factors
can be divided into thermal stimuli, peri-implantitis and
hematoma with subsequent scaring and ischemia
(Juodzbalys et al. 201 1). The surgical intervention must
be planned on the basis of the information obtained
from the preoperative assessment, and modified to min-
imise manoeuvres around the inferior alveolar nerve
canal (Renton et al. 2012).

The most severe types of injuries are caused by implant
drills, as well as implants themselves. Even after an accu-
rate measurement of the available bone, the nerve injury
can occur as the result of drill over-penetration into the
spongy bone due to low resistance, even in the hands of
experienced surgeons (Juodzbalys et al. 201 ). The risk
of IAN injury can be avoided by accurately determining
the bone mass around the canal and avoiding the use of
excessive force. The use of a CT-based implant naviga-
tion splint has been recommended in order to minimize
nerve damage (Juodzbalys et al. 201 ). Finally, the in-
creased temperature produced by excessive drill speed
can also lead to nerve damage (Khawaja and Renton,
2009, Juodzbalys et al. 201 1). Any efforts to achieve pri-
mary stability upon direct implants placement can lead
to unintentional apical extension and nerve injury. Re-
measuring the amount of available bone after tooth ex-
traction is recommended, especially if the IAN is very
close (Juodzbalys et al. 201 I).

IAN injury can also result from the use of wrong surgical
technique (Juodzbalys et al. 201 1). There is also some
risk involved in the elevation of the mucoperiosteal flap,
especially in the area of the mental foramen (Zogakis et
al. 2009). Extra attention should be paid when the men-
tal foramen is located on the surface of the alveolar bone
in an atrophic mandible (Zogakis et al. 2009). To avoid
direct scalpel injury, the initial incision should be made
slightly more lingually and a full-thickness flap should be
elevated until the mental foramen is identified
(Juodzbalys et al. 201 1. In order to minimise the risk of
AN injury, it is necessary to choose the right implant
length, so as to maintain enough distance from the canal
(Basa and Dilek, 201 I). In most cases, long implants can-
not be placed without running the risk of penetrating the
area of the inferior alveolar canal. Alternatively, recon-
struction can involve short implants. However, the quality
of the bone may not be as good in the posterior
mandible as it is in the anterior mandible. If shorter im-
plants are used to ensure that the nerve is not affected,
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Edv dev eival duvatr| n mapdkapyn tou mépou tou KON,
oUte n av&non Tou dykou NG QATvIaknG akpolopiag oe
HEIWPEVO OYKO TNG QATVIakrig akpoogiag, eivar duvatn
n TomoB£Tnon Twv ep@uUTeVpPdTwY agou yivel petakivnon
(Mhayiwon) 1 petagopd Tou KAtw @atviakou veupou.
Katd tn petakivnor] tou, 1o kdtw eatviakd velpo apa-
OKeUdCetal Kar EAKeTal TAeUPIKAG katd T SIdpKeIa TG To-
moBétnong twv epeuteupdtwy. Me v agaipeon tou
€Ew ootikoy Tetdhou Kkai tn didvol€n tou mapabupou to
ayyeloveupwdeg depdtio Ba mpémel va ameAeuBepwvetal
og peydho PrKog €101 WoTe ol TAoeIg TTou eEaokouvtal
endvw Tou va eivar 600 1o duvatdv pikpOTEPES Kal Ba
TIPEMEl va EAKeTal Pe peydAn TIpoooxr| pe T PorBeia ea-
KapOAag 1} auBAog opydvou. 2T cuvéxeia aprivetal va
méoel abnukd otnv apxikr Tou Béon mdvw ota epeu-
Telpata. H dueon enagr Tou velpou Pe Ta epgutelpata
Ttaviou dev @aivetal va ennpedlel n Aertoupyia tou.
Méow autic tng diadikaoiag, dev umdpxel Kivduvog
TPAUPATIKAG EMAQPG TWV EPPUTEUNATWY PE TO OIEPXO-
pevo kdtw eatviakd velpo. H petagopd tou emtuyxd-
VETAl PH€oW TOPNG YUpw amd tov mopo Tou KATtw Qatvid-
KoU veUpou Kal HETaQopdg ToU TPRAKATOG Kabwg Kal Tou
veupou oe o omioBia Béon (AleEavdpidng 2009,
Abayev kai ouv. 2015a).

H amdoaon via to av Ba epappootel mAayiwon A peta-
@opd Tou KAtw @atviakol veupou eEaptdtal and tnv
Suvapn €N§nG Tou amartetal, TTPOKEIPEVOU VA KIVNTOTION-
nOel to velpo. Z0ppwva pe toug Lorean kai ouv., Tév-
Twpa Tou veupou katd 10-17% tou apxikou prikoug tou
pTTopel va odnyrjoel ag SIaKoTTH TWV VEUPIKWV IVQV. 2€
TIEQITIIWOEIG OTTOU ATTateital povo Hikpr €AEN, pmopel va
xpnoiporioinBei n TAayiwor, evw PETapopd XPNnoIHoTION-
eftal étav amarteftar peyahitepn €AEn. H miayiwon éxel
NyOtepeg avemBuunTeg evépyeleg O OXE€on HE TV He-
Tagopd (Abayev kai ouv. 2015a). Or texvikég g TAa-
yiwong 1} tng petapopds tou kdtw @atviakoU veupou
akohouBoUpeveg améd v TomobETnon edEUTEUPATOG,
Tiapoucidlouv TToAd TAeovekTrjpata aMd kal TOAA pel-
OVeKTApata dmwg eival ol veupoaioBntnpliakég diatapa-
XEG JE OUVETTEI AMTWAEID TNG aioBnong oto Kdtw xelAog
Kal oTov TTywva, AOyw ENENG Tou velpou 1] Adyw ayyel-
aknig BAABNG (Abayev kar ouv. 2015b).

O Seddon ta&ivépnoe Toug TPaupatiopous Twv VEUPpWY
WG veupoarnpagia, agovdtunon kar veupdtunon. H veu-
poarpa&ia ogeiletal oe TOTIKY KATACTPOPH TOU EAU-
TPOU TNG HUEAIVNG, HE aTOTEAECHA SIaKOTTH HETAdO0EWS
Tou NnAektpikoU epebiopatog katd prikog tou veupou.
Katd v agovdtunon ouppaiver diatopr tou veupd&ova
aM\d diatjpnon tou evdoveupiou. Metd tn diatopr ex-
@UAICeTal 1do0o o dEwv Goo Kal N HUEAiv TIERIPEPIKE TOU
onpeiou diatoprc. Ooov agpopd otn veupdtunon dia-
KOTTTETal TAPWwG ) ouvEéxela Tou velpou (evoo- TEI- Kal
emveupio) (Kaydoyhig 1996, Alhassani kar AlGhamdi
2010).

Avdloya pe to Babpd g PAGPNG Twv velpwv n aMoi-
won g alobnong pmopel va oupPel pe T popen g

[koutdvng A. kai ouv./Goutzanis L. et al.

initial implant stability will be below the desired level
(Abayev et al. 2015).

When the risk of AN injury is high during implants place-
ment in the posterior mandible, it is possible to place the
implants in the premolar and molar area, thus circum-
venting the nerve. In this technique, the implant is placed
in a certain angle so that the nerve is not injured, i.e.
closer to either the outer or inner mandibular plate, de-
pending on the nerve's position. This way, we can avoid
an extensive intervention such as inferior alveolar nerve
repositioning or the use of grafts to increase the size of
the crest. This technique is recommended for mandibles
with moderate or severe resorption in terms of height,
but with a satisfactory width, in which the inferior alveolar
nerve is close to the inner or outer plate. However, there
is still some residual risk of nerve injury, and therefore
the surgeon’s fine movements and experience are essen-
tial. It also becomes more difficult to give the implant the
right orientation (Alexandridis 2009, Leite et al. 2014).
If it is not possible to circumvent the IAN canal, or in-
crease the volume of the alveolar ridge (in cases of lim-
ited alveolar ridge volume), the implants can be placed
after the inferior alveolar nerve has been lateralised or
transpositioned. In nerve lateralisation, the IAN is ex-
posed and traction is used to deflect it laterally while the
implants are placed. By removing the outer bone plate
and opening this “window", the neurovascular bundle in-
side the canal should be freed to a large length, in order
to reduce any tensions on it as much as possible, and
moved very carefully using a retractor or blunt instru-
ment. The IAN is then left to fall passively back into its
original position, against the fixtures. The direct contact
between the nerve and the titanium implants does not
seem to affect its function. With this procedure, there is
no traumatic interference of the implants with the incisive
inferior alveolar nerve. In nerve transposition, a cortico-
tomy is done around the inferior alveolar nerve canal and
the foramen and nerve are repositioned more posteri-
orly (Alexandridis 2009, Abayev et al. 2015a).

The decision to lateralise or transposition the inferior
alveolar nerve depends on the tension that is required
in order to mobilise it. According to Lorean et al,
stretching the nerve by 10 - 17% of its original length
may result in disruption of the nerve fibres. In situations
where only small traction is needed, lateralisation can be
used, while transposition is used when a larger amount
of stretching is needed. Lateralisation produces fewer
side effects than transposition (Abayev et al. 2015a).
Inferior alveolar nerve lateralisation or transposition tech-
niques followed by implant placement have many advan-
tages, as well as disadvantages, such as neurosensory dis-
turbances that result in loss of sensation in the lower lip
and chin, due to nerve overstretching or vascular damage
(Abayev et al. 2015b).

Seddon classified vascular injuries as follows: neurapraxia,
axonotmesis and neurotmesis. Neurapraxia is caused by
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niapaioBnoiag, duoaiobnaiag, avaiynaoiag ry avaiobnaoiac.
Emfong, pmopel va eival mapodikr, fj, o€ opIcpévec TTepI-
mwoelg, poviun (Alhassani kar AlGhamdi 2010). H amo-
Aeia TG aioBnong mou Siapkel mepioodtepo amnd 6 pry-
veg efval wg emi To Mheiotov povipn. H emakdAoubn dia-
otpePrwpévn aiobntipia aiocBnon pmopel va odnyroel
o€ ONPavtikée SIatapaxég otnv opiINia kai tn pdonon, to
ortoio €xel apvnTkS avIKTUTO OTNV KOIVWVIKOTNTA Kal
otV Yuxoloyikr euegia Tou aoBevolq (Yadav kar ouv.
2014).

Yndpxel avdykn yia tumortoinon tng a&loAdynong tng
Kdkwong Tou K&Ttw @atviakoU VeUpou Katd TV TTPWIKN
peteyxelpnuikr] mepiodo (Deppe kar ouv. 2015). O1 oup-
Baukég, un emepPatikég eEetdoeig yia tn didyvwon g
Tpaupatikig PAAPNG Twv aiobntripiwv velpwy TepIAap-
Bdvouv tnv avixveuon pe otaukd ehappy dyyiyua, T
didkpion onpeiwy péow ayylypatog pe Bolptoa, v did-
Kplon dUo onpeiwy, tnv Tieon pe akida yia éheyxo ak-
yaioOnukwv diakpioewv kal TEAog TG Beppikeg Siakpi-
og1G. AUTEG, WOTA0O, Of EEETATEIG fval UTTOKEIJEVIKEG KAl
€XOUV TO PEIOVEKTNHA va eEaptwvtal and tnv aiobnn-
plakry avtandkpion tou acBevoug. EmmAéov, autég or do-
KiIéG Sev prmopolv va aglohoyrioouy Kai va uttoAoyicouy
T0 péyebog NG PAABNG avtikelyevikdg, dtav o acBevrg
Taparnoveital yia unaiobnoia 1} mapaicbnoia (Kim kai
ouv. 2015).

MNa ) didkpion twv dUo onpeiwv 1o déppa kai o PAev-
voyovog Twv acBevav ayyiCovtal Tautdxpova pe Td aix-
pnPEd drpa dUo avixveutwv. Apxikd, n andotaon petatu
Twv OUo dkpwv eival 10 xiNootd. Edv o acBevr|c mepl-
ypdpel 6T vinBel SUo diapopetikd onpeia, To Teot ema-
vahapBdvetar e pIKPSTEEN amdoTach PEXQI T OTyun
mou o aoBeviig va vinoel ta dUo ayyiypata oav éva. H
andotacn autr Yetpdtal pe ) xprion evog Xdpaka Kal
kataypdeetal og évturio. Or aoBeveic Tagivopouvial wg
uyleig av vivBouv ta dUo dkpa xwplotd, pe andotaon
peta&u toug Oxi peyalitepn amd 2 xihiootd (Deppe kai
ouv. 2015).

Avdoyn e TV KAKwon TIou UTEoTn éva velpo eival kai
N QVTIHETWTION TOU. 2TG TO AMAEG TTEPITTWOEIG, N £TTOU-
Awon tou velpou propel va vivel efte autdpara, efte pe
TN XOPAYNON PAPHAKEUTIKAG aywyrG (Tmx. avufiotikd,
M2A®, kopukootepoeidn, Brrapiveg C, E, BI2 kar ayyer-
odlaotatikd) (Zogakis kai auv. 2009). Emaotpoer| g
aioBnukdTNTag péoa otg MPWTeG TEooePIC EBOOAdES
Seixvel T éxel oupPel veupoanpatia kar ouvendyetai
dpiotn TMEdYVWon, evw N kabuotepnpévn évapén eri-
OTPOPNG TNG AEITOUPYIKOTNTAG UTTOSEIKVUEI Evav TTIO 0O-
Bapd tpaupauopd, dmwg afovdtunon, kai edv dev
UTIdpXel EMOTPOEN TNG AloBNTIKATNTAG OTOUG TPEIG Hr-
veg, Ba mpénel va AapPdvetal undgiv n mbavdtnta veu-
pdtunong (Jones, 2010). Ze extetapéveg BAGBeC, Snhad
oe mepfmwon a&ovétunong kai veupdtunong, n Bepa-
miefa exkhoyrg eival n HIKPOXEIPOUPYIKY VEUPOPPAPH
(Zogakis kai ouv. 2009).

[Mpwtapxikol Adyor yia xeipoupyikr eméuBaon eivar:
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local damage to the myelin sheath, which results in dis-
ruption of electric signal transmission along the nerve. In
axonotmesis, the continuity of the nerve axon is dis-
rupted, but the endoneurium remains intact. After this
disruption, both the axon and myelin around the disrup-
tion point begin to degenerate. In neurotmesis, nerve
continuity is completely disrupted (endoneurium, per-
ineurium and epineurium) (Kagdoglis 1996, Alhassani and
AlGhamdi 2010).

Depending on the degree of nerve damage, sensory al-
teration can involve paraesthesia, dysaesthesia, analgesia
or anaesthesia. It can be temporary or in some cases per-
manent (Alhassani and AlGhamdi 2010). Sensory loss
that lasts more than 6 months is usually permanent. The
resulting altered sensory sense can lead to significant
speech and mastication disorders, which has a negative
impact on the patient’s social life and psychological well-
being (Yadav et al. 2014).

[t is necessary to standardise the assessment of inferior
alveolar nerve injuries in the early postoperative period
(Deppe et al. 2015). The conventional non-invasive tests
for the diagnosis of traumatic damage to the sensory
nerves include static light touch detection, brush direc-
tion discrimination, two-point discrimination, the pin
pressure nociceptive discrimination test and, finally, ther-
mal discrimination. However, these are subjective tests
and have the disadvantage of depending on the sensory
response of the patient. Moreover, these tests cannot
evaluate and quantify the damage objectively, when the
patient complains of numbness or paraesthesia (Kim et
al. 2015).

For two-point discrimination, the patient's skin and mu-
cosa are touched with the sharp ends of the two probes
simultaneously. Initially, the distance between both ends
is 10 mm. If the patient describes that he feels two dif-
ferent points, the test is repeated with a smaller distance
until the moment when the patient feels the two stitches
as if it is just one. This distance is measured using a ruler
and recorded in a form. Patients are classified as healthy
if they feel the two stitches separately with the distance
between them being no greater than 2 mm (Deppe et
al. 2015).

Treatment depends on how serious the nerve injury was.
In simple cases, nerve healing happens either sponta-
neously, or with the help of medications (e.g. antibiotics,
NSAIDs, corticosteroids, vitamins C, E, B12 and vasodila-
tors) (Zogakis et al. 2009). Recovery of sensation within
the first four weeks indicates neurapraxia and implies an
excellent prognosis, whereas a late onset in the retum
of function indicates a more severe injury, such as an ax-
onotmesis, and if there is no recovery of sensation within
three months, neurotmesis should be considered (Jones,
2010). In cases of extensive injury, i.e. axonotmesis and
neurotmesis, the treatment of choice is microsurgical
neurorrhaphy (Zogakis et al. 2009).

The main reasons for surgical intervention are:
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. "Evag tpaupatiopdg o €xel wG amoTtéAeopa eAdTiw-
pa ry BAGPN, mou dev avakdurel auBdpunta Ka
2. AdAeIa TG AertoupyIkdTNTAg Pe amoTEAeopa TNV
avaioBnoia, mapaiobnoia r} duoaiobnoia, n omofa dev
propel va d1opBwBel pe dMa péoa (Jones, 2010).
Kofoiun efvar kai n emAoyr TG Xpovikig otiypuig g
emépBaong (KaydoyArg, 1996). INoMol ouyypagei ou-
oTvouv TV TIApamouy Twv TPAUUATICPWV TPV amd
TOUG Té0oePIG PAVES, aMd pmopel va eival ToAd apya
yIa TTOMOUG TPAUpPaTIoPoUG TIEQIPEPIKWV AIoONTIKWY
velpwv. Metd toug tpeiq priveg, oupPaivouv PéviPeq
KEVIPIKEG KAl TIEPIPEPIKEG AMAYEC Péoa OTO Veupikd oU-
otnua petd and tpaupatopd, ou ivar aniBavo va av-
TamokplBoulv oe xelpoupyikh emépBacn (Khawaja ka
Renton, 2009).
Oewpnuikd, n kKaAltepn otypr yia va emdiopBwBel éva
velpo eival étav n avayewnolakr dpactnpidtnta eivai
Mo éviovn. 2Uugwva e toug Holmes kai Young, n TToA-
AarmAaoiaotikr) duvapn twv Kuttdpwv Schwann eivar péyi-
otn 2-3 efdopddeg petd Tov Tpaupatiopd Kar Ba apxicel
Va PEIvVETal PeTd amd Tepimou TPeIg prjves. ¢ ek Toutou,
efval kpioipo va eEetaotel n mepimwon XelpPoupYIKAG TIa-
PEpPaong autr| tn otypr}, TTEPITIOU TPEIG HrVeG PETA ToV
TPaupaTiopd Wote va ouMneOel aut n dpactnpidtnta.
2Upoewva pe tov Donoff av dev éxel mapatnenBel autd-
patn avévnyn petd amd €8 priveg, eivar ambavo va oup-
Bel kal emopévag xelpoupyikr) eméppacn Ba mpénel va
npaypatonoindel oe autd to didotnua | vwpitepa, N
ortofa Ba emtpéel T péyiotn avdktnon G 10xXUoG Twv
Kuttdpwv Schwann kai emfong Ba dwoel Ttov xpdvo otov
XEIPOUPYS va ektPRoEl TNV kAKwon Kal Ba emtpéyel va
oupPel tuxdv aubdpuntn avaxkapyn (Jones, 2010).
H mpwtoyevrig anokatdotaocn katd ) otyur] tg KAkw-
ong eival n KaAitepn otiypr yid va emoKeuaotel To veu-
PO, aMd ouxvd o TpaupaTiopdg eival KAEIoTOG Kai o
emepPaivov Se ywpiler ot To veUpo €xel TPAUPATIOTES,
Tapd poévo petd v eméufaon, oute propel va ywwpiCel
v euon NG kdkwong (Jones, 2010).
Q¢ oupmANEWHATIKS TIPOYUAAKTIKS HETPO, KaTd T didp-
Kela NG emépPaong o xelpoupydg Ba mpémel va mapa-
el aouvrBioteg avidpdoElg ek PHEPOUG Tou aoBevr,
Omwg o&U movo 1y aioBnon nAextpikou ook. Edv uroyia-
otel TpauPatopd Tou VeUpou, TTIREMEN Va KAVEL eVOEAEXT|
veupoloyikr e&€taon pia pépa petd TO XeIPOUpYEIo,
étav n otehexiala avaioBnoia Tou kdtw @atviakou Ba
éxel mapéNdel (De Oliveira Martins kar ouv., 2013).
>e aoBeveig mou avagépouv emfpovn alpwdia €81 Hpeg
petd v emépPaon Ba mpénel va dievepyeftal apaipeon
TOU EPPUTEUPATOC TO ouvtopdtepo duvatd. O Hegedus
kar Diecidue mpoteivouv v agaipeon Tou epeutelpa-
TOG APEOWS KAl TNV AVTIKATAOTACH] TOU APKETEG NHEPES
apydtepa, étav n apxikr Bepareia Ba éxel mpaypato-
moinBei, emtpgnovag tn PENTIOTN Veupikr emolAwon
(Khawaja kar Renton, 2009).
H kdkwaon mou TipokArBnke amd tnv tomobétnon Tou ep-
QUTEUPATOG UopEl va ogeiletal oe Tipwtoyevr] 1 Seu-

[koutdvng A. kai ouv./Goutzanis L. et al.

I an injury which produces a defect or damage which
does not recover spontaneously, and
2. a loss of function resulting in anaesthesia, paraesthesia
or dysaesthesia, which cannot be corrected by any
other means (Jones, 2010).
The timing of the intervention is crucial (Kagdoglis, 1996).
Many authors recommend referral of injuries before four
months but this may be too late for many peripheral sen-
sory nerve injuries. After three months, permanent cen-
tral and peripheral changes occur within the nervous sys-
tem, subsequent to injury, that are unlikely to respond
to surgical intervention (Khawaja and Renton, 2009).
In theory, the best time to correct the nerve is when the
rejuvenation activity is at this highest level. According to
Holmes and Young, the multiplication rates of Schwann
cells are at their highest levels 2-3 weeks after the injury,
and begin to decline after around three months. There-
fore, the possibility of a surgical intervention must be
considered at this point, within approximately three
months after the injury, in order to capture the benefits
of this multiplication activity. According to Donoff, if no
spontaneous recovery has occurred six months later, it
is unlikely to occur, and therefore surgery should be car-
ried out at this time or earlier, in order to allow for max-
imum recovery power of the Schwann cells, and also give
the surgeon time to assess the injury and allow for any
spontaneous recovery (Jones, 2010).
The primary repair at the time of injury is the best time
to correct the nerve. However, the injury is often closed
and the surgeon does not know that the nerve is injured
until after the operation, and he is unsure of the nature
of the injury (Jones, 2010).
As an additional prophylactic measure, during the oper-
ation, the surgeon should look out for any unusual reac-
tions on the patient's part, such as sharp pain or electric
shock feeling. If nerve injury is suspected, a thorough neu-
rological examination needs to be performed the day
after the surgery, when the branch anaesthesia of the in-
ferior alveolar nerve will have subsided (De Oliveira Mar-
tins et al, 2013).
In patients who report persistent numbness 6 hours after
the operation, the implant needs to be removed as
quickly as possible. Hegedus and Diecidue recommend
removing the implant immediately and replacing it several
days later, after initial healing has taken place, in order to
allow for optimal neural healing (Khawaja and Renton,
2009).
Injury caused by implant placement can be due to pri-
mary or secondary ischaemia of the inferior alveolar
nerve caused by haemorrhage into the canal, rather than
direct mechanical trauma caused by the implant itself.
“Cracking” of the inferior alveolar nerve canal roof due
to its close proximity to preparation of the implant bed
may cause haemorrhage into the canal or deposition of
debris, which may compress and cause nerve ischaemia.
This compressive effect on the nerve may persist if the
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TepOoyevr 10Xaipia Tou Kdtw @atviakoy velpou and ai-
poppayia atov mépo, mapd o dpeco Unxavikd Tpalua
amd 1o 510 1o epPUTEUHA. «2TTAOIIO» TG OPOPHG TOU
TIGPOU TOU KATW PAtvIakoU velpou Adyw NG eyyUtnTdg
TOU KATd TNV TIPOETOINACIA TOU PPEQTIOU TOU EUPUTEU-
patog, uropel va Tpokahéoel aipoppayia oto kavdi i
evamdéBeon Bpauopdtwy Tou PmopolV va GUHTIIECOUV
Kal va MPOoKaAéoouv Ioxaidia Tou vedpou. Autr n oup-
TIEOTIKY Mdpaon oto velpo Propel va mapapeivel eav
10 epoUTeUPa apebel ot B€on Tou, akdun Kai av To ey-
@Uteupa amopakpuvOel r) avtikataotabel and pikpdTepo.
MoAig emPBePaiwbel n veupikry BAGPN, n agaipeon tou
epputelpatog Ba mpénel va yiverar dueoa, dnwg ava-
@E€pBnKe. Autd pmopel va emtpéyer v taxitepn dia-
omopd NG aigoppayiac f twv Bpaucpdtwy emtpénov-
1aq T BeAtiwon g avayéwnaong Twv MEPIPEPIKWV VEU-
pwv. [Npoteivetal va yivetar piBuion to cuvtopdtepo
petd v urodia PAARNG (evidg 36 wpwv petd v ey-
xeipnon). (Khawaja kai Renton, 2009).

2 € TIEITTTWON TTOU O PETEYXEIPNTIKY AKTIVOYPA®ia éva
epeUTEUPa TIapatnpeital va mapapidler Tov Xwpo tou
TIGPOU TOU KATW QATVIakoy, O Xelpoupydg Ba mpérel va
eEetdoel dpeoa v Pepikr| (Ue amokoxAiwon) 1 tnv oAi-
kr| agaipeor] tou (Ziccardi kar Steinberg, 2007). " autd
OUVIOT@TAl Va XPNOIoTToIoUVTal EJEUTEUUATA Ta oToia
pmopouv va "EeBidwbolv" petd tnyv tomobétnon. Edv to
eppUTEUPA TTOU TIPOKAAET TO TTPOPANpa éxel Adn oote-
oevowpatwbel, propel va apaipedel pe v xprion oot-
KoV eyyAu@idwv. Evalaktikg, edv eivar epiktd umopel va
yivel ektopr TUAPAatog tou epoutelpatog (Alhassani kai
Al Ghamdi, 2010).

Eivai emiong yevikd anodextd, du oe mepimwon diatoprg
ToU velpou, Ta KahUtepa anoteAéopata Ba emteuxBolv
pe dpeon avaotépwon twv duo dkpwv (Kim kai ouv.,
2011). H pikpoxeipoupyikr) veupoppagr cuviotatal og
dpeon TeNKo-TEAIKY] emavacivoean twv U0 VEUPIKWY
KoAoPwpdtwy apéows petd v Kivntomoinor Toug
otoug pahakoug 1otoug. O okomdg g emépfaong eival,
HEOW TNG amoKatdoTaong TNG OUVEXEIQS TOU VEUPOU, va
500el atoug veupd€oveg n duvardnta va avayevwnBoulv
TIPOG TO TEAIKO Opyavo Eemepviviag To onpeio g dia-
Topric. H cuppagr autr orjpepa yivetal pe To xelpoup-
YIKG HIKQOOKOTTIO Kal dpopd OXI HOVO TO EMVEUPIO, MG
Kal Ta eMp€PoUg Veupikd depdtia pe ouppa®r] TwV TTe-
piveupiwv Toug (Renton kai ouv,, 2012). Qotdoo, n dpe-
o 0UVOEDN TWV VEUPIKWOV KoAoBwpdtwy dev eival ouxvd
duvat, kabwg eival anapaftnto n veupikr) avaotdpwon
va yivetal pe v ehdxiotn tdon twv 25gr (Kim kar ouv.,,
201 1). ‘Ortav o khvikdG 1atpdc dev eival oe B¢on va armo-
kataotrioel T olvdeon Twv SUo KohoBwpdtwy, n Tomo-
Bétnon evdg veupikoU pooxelpatog eivar anapaitnn
yia T yepUpwon tou xdopatog (De Oliveira Martins kal
ouv,, 2013). Ta mo ouxvd xpnolporoloUheva autopo-
oxelpata eival 1o yaotpokvnpiaio kai to peifov wrtiaio
veupo (Jones, 2010).

O Strauss kai ouv. katéAn&av oto oupnépacpa Ot to
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implant is left in situ, even if the implant is removed or
replaced by a shorter implant. As discussed, once nerve
injury has been confirmed, the implant should be re-
moved immediately. This may allow faster dispersion of
the haemorrhage or debris, thus allowing for better pe-
ripheral nerve regeneration. Therefore is it recom-
mended that any arrangements should be made as soon
as nerve injury is suspected (within 36 hours post-
surgery) (Khawaja and Renton, 2009).

If a postoperative x-ray reveals that an implant interferes
with the inferior alveolar nerve canal space, the surgeon
should immediately consider its partial removal (by un-
screwing) or complete removal (Ziccardi and Steinberg,
2007). This is why it is recommended to use an implant
that can be “unscrewed” after placement. If the implant
causing the problem is already osseointegrated, it can be
removed by means of a trephine drill. Alternatively, an
apicoectomy of the implant can be performed, if feasible
(Alhassani and Al Ghamdi, 2010).

Moreover, it is generally agreed that in case of nerve
transection, the best results can be achieved by immedi-
ate anastomosis of the two ends (Kim et al, 2011). Mi-
crosurgical neurorrhaphy involves the immediate end-to-
end reconnection of the two nerve stumps right after
they have been immobilised on the soft tissues. This in-
tervention aims to restore nerve continuity and thus
allow the neural axons to regenerate towards the final
organ by overcoming the transection point. Stitching is
nowadays done by means of a surgical microscope and
does not only involve the epineurium, but also individual
nerve bundles, whose perineuria are sutured too (Ren-
ton et al, 2012). However, the immediate reconnection
of the nerve stumps is not always possible, as it is neces-
sary for nerve anastomosis to be done at a minimum
tension of 25g (Kim et al, 201 1). When the clinician is
unable to reconnect the two stumps, the placement of
a nerve graft is necessary in order to bridge the gap (De
Oliveira Martins et al., 2013). The most commonly used
autografts are the sural and major auricular nerves (Jones,
2010).

Strauss et al concluded that 50% of the patients who un-
derwent microsurgical repair of the inferior alveolar
nerve reported significant improvement, 42.9% reported
slight improvement, and only 7.1% reported no improve-
ment (Alhassani and AlGhamdi, 2010). Even though
there have been significant developments in microsurgical
techniques, full regeneration can take months or even
years, and sensation is rarely restored at pre-injury levels.
Therefore many clinical and experimental approaches
have been taken in an effort to promote the functional
regeneration of the injured nerve (Lee et al, 2015).
Finally, another option is the use of neurotrophic factors
that are primarily involved in the survival, maintenance
and regeneration of the nervous system. The nerve
growth factor (NGF) is a neurotrophic factor that has
been identified as being suitable for that purpose. How-
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50% twv aoBeviv ou uroBAiBnkav oe PIKpoxeIpouP-
yIK| QTTOKATAoTaon ToU KATW QAtviakou VEUPOU, avEPe-
pe onuavtk BeAtiwon, to 42,9% avépepe pikpr] PeAtio-
on kal goévo to 7,1% avépepe amouoia PeAtiwong (Al-
hassani kar AlGhamdi, 2010). Av kai éxouv undp&el on-
HaVTIKEG eEENEEIC OTIC HIKPOXEIPOUPYIKEG TEXVIKEG, N
TARENG avayéwnon Siapkel amd prjveg €ng Xpdvid, Kal
n aioOnukdtnTa emotpépel omdvia ota enimeda TpIv Tov
Tpaupatiopd. Q¢ ek ToUTou, TTOMEG KAIVIKEG Kal TIEIpa-
HATIKEG TIPOOEYYITEIG €xouv TIpoaTIadrioel va TTPowor-
OOUV TN AEITOUPYIKY avayéwwnon Tou TPAUUATIOPEVOU
veupou (Lee kar ouv, 2015).

Téhog, pia okéyn eival n xprjon VeupoTpOoQIKWY TTapd-
YOVIWV TToU epmAékovtal katd kKupio Adyo otnv emmpiwon,
ouvTrenon Kkal avdniaon tou veupikou ouotrpatog. O
auénuikdg mapdyoviag velpwy (NGF) eivar évag veupo-
TPOPIKAG TTAPAyoVTag Tou TTPOTABNKe yIa TO oKoTTé au-
16. Qotdoo, Mapd TIC EKTETAPEVES TIPONYOUHEVES EPEU-
Veg, N KAvIkr epappoyr Tou NGF yia BAdBeg tou kdtw
@atviakoU veupou dev exel emdiwxBel, kuping Adyw NG
TIOAU oUvtopng in vivo npioeiag {wrig tou. €Jg ek Toutoy,
o NGF 6a mpénel va epappdletal ameubeiag ot B€on
NG BAGPNG kai va diatnpeital n anmoteAeopatkr Sdon
yia 600 xpeidCetal. Ma toug Adyoug autoug, ol Lee kai
ouv. oxediaoav éva epeuteupa mou Ba prmopouoe va ma-
péxel pia otabepri moodtnta diahdpatog NGF. Me autd
1o oUoTNHa, N avayéwnon twv VEUpwV Kal N OOTEOEV-
owpdtwon propouv va emteuxbolv tautdxpova (Lee
kar ouv,, 2015).

2YMIMEPAXMATA

. OepeNddouc onuaoiag eivar o oxnPATIoPog evog

Bértiotou TmpoeyxeipntikoU oxediou Bepareiag, mpo-
KEINEVOU va eAaxiatortoinBouv o EMTAOKEC.

. MpdAnyn tpaupatiopou tou épou Tou KAtw gatvid-

KoU veupou propel va emteuxBel pe t CBCT, efte yia
N pétpnon tou d1abéoigou 0otoU €wG ToV TTOPO TOU
Kdtw @atviakol veupou, efte yia TNV KATACKEUr| Xel-
poupyikoU vdpBnka epguteupatikig kabodrynong Ka
HE TN XPrjon EPPUTEUPATWY KATAMnAoU peyéBoud.

. 2& au€nuévn mbavdtnta tpwong tou KON, cuotrive-

Tal n mapdkapyn Tou velpou Kal o€ OTTavIGTEPEG TIE-
PITIWOEIG N TTAQyiwon 1| N JETagopd Tou.

. H mBavdtnta kdkwong, dieyxeipnuikd, auEdvetar pe

TNV KaKr| XeIpOUPYIKr TexVIK 1d1aitepa Katd tn xprion
TOU TPUTIAVOU Kal TNV armokOMnon kpnuvou atny Te-
PIOXN TOU YevelakoU TPAKATOG.

. 2uoTrjvetal wg éplo acpaieiag n umapén Imm ootou

avdpeoa oto ePQUTEUNA KAl TNV 0po@r] Tou yvabiaiou
miépou.

. Eival amapaftn n tunomoinon tng diadikaciag agjo-

ASyNong g veupohoyikig SIaTapaxrig Tou TPOKUTTLE
peTd amd BAGPN Tou kdtw patviakou velpou.

. 2€ Mepfmworn kdkwong, n enavapopd g aiodnukd-

ntag péoa oe 4 efdopddeg kabiotd v mpdyvwon
dpiotn. 2& avtiBetn mepfmwon, n avuyetwmon eival

[koutdvng A. kai ouv./Goutzanis L. et al.

ever, despite the extensive studies that have been carried
out, the clinical application of NGF in lower alveolar
nerve injuries has not been pursued, mainly because of
its very short in vivo half-life. Therefore, NGF should be
applied directly to the injury site, and the effective dose
should be maintained for as long as needed. To this end,
Lee et al. designed an implant that could provide a stable
supply of NGF solution. In this system, nerve regenera-
tion and osseointegration can be achieved at the same
time (Lee et al, 2015).

CONCLUSIONS

I. The development of an optimal preoperative treat-
ment plan is of paramount importance, in order to
minimise complications.

2. CBCT can help prevent injuries to the inferior alveolar
nerve canal, either in terms of measuring the bone that
is available up to the inferior alveolar nerve canal, or
fabricating a surgical implant guide splint and using im-
plants of the right size.

3. Where the risk of IAN injury is high, it is recom-
mended that the nerve is circumvented or, less fre-
quently, laterised or transpositioned.

4. The risk of intraoperative injury is increased if the
wrong surgical technique is implemented, especially
when using the drill or dissecting a flap in the area of
the mental foramen.

5. The recommended security zone between the implant
and the roof of the mandibular canal is |mm of bone.

6. It is necessary to standardise the assessment process
for any neurological disturbance that arises from infe-
rior alveolar nerve injury.

7. In case of injury, the recovery of sensation within 4
weeks implies an excellent prognosis. If that does not
happen, the choice of treatment depends on the type
of injury and can range from medications to implant
removal and microsurgical repair of the nerve.

8. In case of inferior alveolar nerve transection, an im-
portant prognostic factor is the time lapse between
the injury and intervention. After three months, any
changes to the nervous system are permanent and
thus surgical intervention cannot produce any results.

9. Inferior alveolar nerve injury prevention relies on the
identification of risk factors, thorough preoperative ex-
amination, use of the right surgical technique, as well
as on the surgeon’s experience. Prevention is key as
the social and psychological implications of alveolar
nerve injury are multifold.
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avdAoyn NG KAKwonG Kai Kupaivetal and @apuakeu-

TIKA, €é0G APaipeOn TOU EPPUTEUNATOC KAl IKPOXEI-

POUPYIKF] amokatdotacn Tou Veupou.

8. 2& mepimwon diatopng Tou Kdtw @atviakoy veupou,
onpavtikég mapdyoviag yida tny mpdyvwon eival o
XPOVOC TIou €xel TapéNBel amd v BAGPN péxpl va vi-
vel kdmola mapépBacn. Metd toug TpeIg Prveg, ol [e-
TaPoAég oto veupikd ovotnua eival pOvipeg kal autd
KaBIoTd TV avIamoKpIon OTnV XeIPoUpYIKH EMEpBaon
aduvatn,

. H avayvdpion twv mapaydviwv Kivduvou, o empeAiq
TIPOEYXEIPNTIKAG ENeYXOG, 1 eVOEDEIYHEVN XEIPOUPYIKA
TeXVIKA KAl N EUTTEIRA TOU XeIpoUpPYOoU, amoTEAOUV TIG
anapaftnteg mpolmoBEaeig yia TV amouyr} Tpaupa-
TIoPoU Tou KATw Qatviakou veupou, kat 1diaftepa on-
HavTIKS, KaBWG o1 KOIVWVIKEG Kal KUPIWG Of PUXOAOYI-
KEG EMMTIWOEIG PeTd amd kdkwan Tou KATw @atviakoy
veupou eival ToAUdPIBEG.
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