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EIZAIQrH

H extetapévn ootikr| armoppdenon o€ cuvouaoud Pe To
KakAG ToIdtntag ootd otny omiobia mepioxr TG dvw
yvabou kai tnv katdduon Tou Iypopeiou kabiotouv oA~
MG popEc aduvatn tnv tomobEtnon cUpPaTIKWY ElpU-
Teupdtwy otnv mepioxr) auty (Chrcanovic kar Abreu,
2013, Ishak kar Abdul Kadir, 2013). la mepioodtepo amd
3 SeKagTieg N Xprjon OOTIKWY HOOXEUPdTWV TPV 1| TAU-
TOXpova e TV TOmoBETNoN TwV EUEUTEUPATWY EXEl
amoTeAéTEl «POUTIVa» yIa TNV amokatdotaon Twv aobe-
vav. O1 ouvnBws epapPolOPEVES TEXVIKEG OTOXEUOUV
otnv avgnon twv dIaotdoewy Tou 0oToU KAl AQopouV
efte oe aviwon Tou eddoug Tou Iypopeiou 1] og xprion
emevBétwy pooxeupdtwv. Qotdoo, éxouv avalnmnBel kai
EVAMAKTIKEG BePATTEUTIKEG EMAOYEG TTANV TWV HOOXEU-
pdtwy kal gia amé autég yia v dvw yvéBo, apopd otnv
TOTIOBETNON EPPUTEUPATOG OTNV TTEPIOXT] TOU (UYywHATI-
koU ootou.

H xprion tou (uywpatikol ep@UTEUPATOS avageépOnke
T0 1993 amd toug Aparicio kai ouv. wg mBav Adon yia
TNV MpocBetikh amokatdotaon acBevav Kkai to 1997
and toug Weischer kal ouv. ae acBeveic Tou eixav uto-
BAnBel oe yvabektopr|. H texvikr tommobétnong mepiypd-
QNKe yia TPWTN @oped amnd tov Branemark to 1998. Ap-
xikd xpnoidoroiibnke pe okomd v mpocBetiky| amo-
Katdotaon aoBeviv pe peydha ootikd eMeiypata g
dvw yvdéBou petd amd apaipeon eKTETAPEVWY GYKWY,
Tpaupatiopous kabwg Kar o EMeIPn ootoU Adyw ouy-
YEVWV KATAOTACEWY £VW OTadiakd n Xprion tou emektd-
Bnke Kkar otnv MPooBetikr) amokatdotaon acevav pe
ONKA i} HePIKT) vwdATNTA Kal atpo@Iiky dvw yvdabo. 2Tig
TIEQITTIWOEIG QUTEG TO {UYWHATIKO 00TO XpNoIoTolEftal
Y14 TNV TOTToBETNON eVAOG EPPUTEUNATOC HEYAAOU HrKOUG
10 ormoio, oe ouvduacpd pe oupPatikd eppuTelpata
otnv mpdabia meploxr| NG yvdbou mapéxel duvatdtnta
yia Aertoupyikr| kar aioBnuikr] amokatdotaon (Galan-Gil
kar ouv. 2007, Sudhakar kar ouv. 201 |, Chrcanovic kai
ouv. 2013, Ishak kar Abdul Kadir, 2013, Aparicio kar ouv.
2014q, Prithviraj kai ouv. 2014).

2Tnv mapouod BIBAIoypagikr avackdTnon avagépovtal
ol evOeieig kar avievoeiEelg Kabwg kal Ta TAeoveKTrpata
Kl PEIOVEKTAPATA TNG TEXVIKAG, aVaAUoVTal ) TIPOEYXEl-
PNk a§loAdynon, Ta otddia TG XEIPOUPYIKNG TEXVIKAG,
ol MBavég emmAoKEG aMd Kkal Ta avapepdpeva Tooootd
emuxiag kar emPiwong Twv ev Adyw eUQUIEUNATWV.

TO ZYTOMATIKO EM®PYTEYMA

To Cuywpatikd epgeuteupa eivar éva kKoxhioUpevo el@u-
Teupa pe Aefa ry/kar adpry o&eidwpévn emedveia kai pr-
Kog kupanvopevo amd 30 €wg 52,5 mm (8 diapopetikd
prkn oto epmépio). To «pIdikd» tufua (TTou Ppioketal
otV TePIoxr] Tou uywpatikd ootoU) éxel diduetpo 4
MM Kal To dMo PIod «HUNIKS» turpa (Tou Ppioketal
OTNV TIEPIOXT] TNG PATVIAKAG aKpohooiag) éxel diIdPeTpo
4.5 mm. H kepahi éxel eowtepikr] umodoxi yia to dia-
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INTRODUCTION

Advanced bone resorption combined with poor bone
quality and increased maxillary sinus pneumatization
often makes the placement of conventional dental im-
plants in posterior maxilla impossible (Chrcanovic and
Abreu, 2013, Ishak and Abdul Kadir, 2013). For over
three decades, bone grafting prior to, or simultaneously
with, implant placement has become a “routine” in oral
rehabilitation. Various bone-augmentation techniques,
such as sinus floor augmentation and onlay bone grafting,
have been described with the common goal of increasing
the volume of load-bearing bone. However, efforts have
been made to pursue alternatives to grafting procedures.
One of these alternatives that have been considered in
the atrophied maxilla, is the use of zygomatic implants.
In 1993, Aparicio et al. mentioned the possibility of in-
serting dental implants in the zygomatic bone and in
1997, Weischer et al. cited the use of the zygoma as a
support structure in the rehabilitation of patients sub-
jected to maxillectomies. Branemark was the first who
described the surgical technique of zygomatic implant in
1998. The zygomatic implant was introduced for the
prosthetic rehabilitation of patients with extensive de-
fects of the maxilla caused by tumor resections, trauma
and congenital defects but then its use was extended for
the rehabilitation of completely or partially edentulous
patients with atrophic maxilla. The bone of the zygomatic
arch is used for anchorage of a long implant, which, to-
gether with conventional implants in the anterior maxilla,
can be used as an anchor for the sufficient rehabilitation
of these patients providing restored function and im-
proved aesthetics and giving many patients back a normal
social life (Galan-Gil et al. 2007, Sudhakar et al. 201 [,
Chrcanovic et al. 2013, Ishak and Abdul Kadir, 2013
Aparicio et al. 2014a, Prithviraj et al. 2014).

In this literature review indications, contraindications, ad-
vantages and disadvantages of zygomatic implants are
presented; presurgical evaluation, surgical technique and
possible complications are analyzed and discussed.

THE ZYGOMATIC IMPLANT

Zygomatic implant is a threaded implant with a machined
or/and an oxidized rough surface, available in lengths of
30-52.5 mm (8 different lengths commercially available).
The threaded apical part (anchored in the zygomatic
bone) has a diameter of 4 mm and the crestal part (an-
chored in the alveolar crest) has a diameter of 4.5 mm.
The implant head has an angulation of 450 and an inner
thread for connection of abutment in order to compen-
sate for the inclination of implant insertion with respect to
zygoma and facilitate the prosthetic restoration (Ferrara
and Stella, 2004, Sudhakar et al. 201 |, Ishak and Abdul
Kadir, 2013, Aparicio et al. 20143, Prithviraj et al. 2014).

It has been advocated that the success seen with zygo-
matic implants is probably a result of the engagement of
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Xprion Quywpatkod epputedpatog/Use of zygomatic implant

BAevvoydvio koAOPwpa kal ywvia 450 wote va avtiotad-
iCetal n évtovn KAfon Tou epeUTEUPATOS yid T SIEUKS-
Auvon tng mpooBetikrg (Ferrara kai Stella, 2004, Sud-
hakar kar ouv. 201 1, Ishak kai Abdul Kadir, 2013, Aparicio
kai ouv. 2014aq, Prithviraj kai ouv. 2014).

H emtuxia Tou epgutedpatog olpgwva pe v BipAio-
ypagia ogeiletal oto &t katd TV TToPEia Tou €PXETAl OE
EMAQr] PE TTOMEG TTEPIOXEG PAOIdOUG 0oToy (TNG Pat-
VIGKAG akpoAogiag, Tou eddpoug Tou IyHopEiou Kal Tou
CuywpatikoU) (Davo kar ouv. 2007, Sudhakar kar ouv.
2011, Aparicio kar ouv. 2014q, Prithviraj kar ouv. 2014).

EvéeiEeig-Avtevdeiteig

‘Onwg non avapépbnke, 1o (uywpatikd epeUTEUHA XPN-
olpomoiOnke oe aoBevelq pe évtova ootikd eMelppata
NG dvw yvdBou, ouyyev fj petd amd agaipeon Oykwv
f tpaupatiopd. EmmAéov evdeikvutal oe aoBevei pe oN-
KOG 1 HEPIKAG vwdr] atpo@ikr) dvw yvdBo dmou n katd-
duan tou Iypopeiou oe ouvduaopd pe évrovn amoppod-
@non NG PaTvIaknG akpoloiag kabiotd moAU dUokoAn
TNV ToMoBETNON CUPPATIKWY EPPUTEUNATWY KaBKG Kal
o€ aoBeVeiC Pe exTeTapéva eMEIPUATa TTou €Xouv avtév-
deign yia Aun Aayoviou pooxeUpatog (Ferrara kai Stella,
2004, Galan-Gil kar ouv. 2007, Sudhakar kar ouv. 201 I,
Esposito kar Worthington, 2013, Ishak kar Abdul Kadir,
2013, Aparicio kar ouv. 2014a).

> avtevdeiEeig yia v Tomobétnon uywpaTtKwy ep-
outeupdtwv oupmepiAapBdvovtarl n o&eia Aofpwén tou
IyHopeiou, maBoAoyikég kataotdoelg Tou {uywpatikoy
ootoU Kal TG dvw yvabou Kal ouotnuatikd voorata
ota orola avtevoeikvutal n Xprion CUpPRATKWV EPQUTEU-
PATWV. 2XETIKEG avIeVOElEeIG amoteAolv n Xpdvid Iypo-
pftda Kkal to kdnviopa meploadtepwy and 20 talydpa
Vv npépa. Mplv and v TomoBEtnon Tou ePQUTEUHATOS
TO Iyuopeio Ba TpEmel va eAéyxetal Kai va eivar uyigg n
va avtpetwiCetal eykaipwg Tuxov maboloyikr katdota-
on (Ferrara kai Stella, 2004, Galan-Gil kai ouv. 2007, Sud-
hakar kai ouv. 201 1, Ishak kar Abdul Kadir, 2013, Aparicio
kai ouv. 2014aq).

MAeovektripata-Meiovektripata

2Ta TTAEOVEKTHATA TOU UYWHATIKOU EUQUTEUATOC Tie-
piAapBdvovtal ta e€AG:

* Mmopel va epappootel o€ MePIMTWOoEIG GTToU YIa OTTol-
ovdrjmote Adyo bev pmopsl va vivel AMuin/xprion po-
oxeUPatoq.

Eivar hydtepo emepPatikr texviki og olykpion pe Ty
SIMAA emépPaon Ayng Kai ToroBEtnong autopooxeU-
HATOG TToU OTav apopd eEWOTONATIKEG BEoEIG Aying
pmopel va oxetiCetal pe augnpévn voonpdtnta ot
ddtpia Béon (Snwg amd tnv mepioxr] Tou Aaydviou),
HE TIapapovr] Tou aoBbevolg OTo VOOOKOWED yid ap-
KETEG NHEPEG Kal pe UPNAS kbotog Bepareiag (Ferrara
kai Stella, 2004, Galan-Gil kai ouv. 2007, Sudhakar kai
ouv. 201 I, Esposito kar Worthington, 2013, Ugurlu kai
ouv. 2013, Aparicio kai ouv. 2014aq).
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many different cortices (the lingual cortex of the maxil-
lary alveolus, the cortical floor of the maxillary sinus at
the crestal portion of the implant and the zygomatic
bone cortices at the apex) (Davo et al. 2007, Sudhakar
etal. 2011, Aparicio et al. 2014a, Prithviraj et al. 2014).

Indications-Contraindications

Zygomatic implant was initially used in patients with ex-
tensive defects of the maxilla caused by tumor resections,
trauma and congenital defects. Apart from these cases,
it is also indicated for patients with completely or partially
edentulous atrophic maxilla in whom the sinus pneuma-
tization combined with the high degree of alveolar bone
resorption render the insertion of conventional implants
impossible as well as when there is a contraindication for
harvesting iliac bone crest graft, in cases of extensive de-
fects (Ferrara and Stella, 2004, Galan-Gil et al. 2007, Sud-
hakar et al. 201 I, Esposito and Worthington, 2013, Ishak
and Abdul Kadir, 2013, Aparicio et al. 2014a).
Contraindications to the use of zygomatic implants in-
clude acute sinus infection, maxillary or zygoma pathol-
ogy and patients unable to undergo implant surgery be-
cause of underlying uncontrolled or malignant systemic
disease. Relative contraindications include chronic infec-
tious sinusitis and smoking more than 20 cigarettes a day.
Any pathology of the maxillary sinus should preferably
be treated before placement of the zygomatic implant
(Ferrara and Stella, 2004, Galan-Gil et al. 2007, Sudhakar
et al. 2011, Ishak and Abdul Kadir, 2013, Aparicio et al.
2014a).

Advantages-Disadvantages
The advantages of this technique are the following;
* It can be used in cases that bone harvesting or bone
grafting procedure is not an option, for any reason.
* It is less invasive because there is no need for graft and
therefore major procedures like iliac bone harvesting,
which are associated with increased donor site mor-
bidity in the respective region, long hospitalization and
higher cost are avoided, vet if bone graft in anterior
maxilla is necessary it can be harvested from intraoral
donor sites (Ferrara and Stella, 2004, Galan-Gil et al.
2007, Sudhakar et al. 201 1, Esposito and Worthington,
2013, Ugurlu et al. 2013, Aparicio et al. 2014a).
The total treatment time is reduced as bone grafting
procedure requires 3-6 months to heal before the
bone can be loaded with traditional dental implants, as
in these cases there is not enough bone volume for
primary stability to be achieved in order to insert im-
plants simultaneously with the bone graft (Ferrara and
Stella, 2004, Galan-Gil et al. 2007, Esposito and Wor-
thington, 2013, Ishak and Abdul Kadir, 2013).
It can reduce the total number of implants required for
the retainment of the prosthetic restoration reducing
by this means the total treatment cost (Chrcanovic and
Abreu, 2013, Ishak and Abdul Kadir, 2013).



140

* “Exer Nydtepo ouvohikd xpdvo Bepareiag kabBwg dtav
xpnoldotoleital péoxeupa Xpeidletal pia mepiodoq
3-6 pnvav avapovrg, yia tnv wpiuavor) tou, Tpiv va
ToroBetnBolv ta oupPatikd epgutelpata (Ferrara kai
Stella, 2004, Galan-Gil kai ouv. 2007, Esposito kai
Worthington, 2013, Ishak kar Abdul Kadir, 2013).

H xprion Cuywpatikol epquUTEUPATog Pmopel va pel-

®oel Tov apIBPd TwV CUVOANKOV EPPUTEUPATWY TTOU

arartolveal yid TtV TTPOoBETIKA amokatdotacn tou
aoBevolg peivovtag to ouvohikd kéotog (Chrea-

novic kar Abreu, 2013, Ishak kair Abdul Kadir, 2013).

Qotdoo ta napandvw MAEoVEKTata Sev ouvendyovial

OT N TeEXVIKA auTr| OTEPEfal pelovektnudtwy Kabwg:

* Amarteftal peydn xeipoupyikr) epmeipia.

* >2uvBwg amarteital yevikr) avaiobnoia yia v epap-
Hoyr TG

* & TIEPITTIWON EPPAVIONG EMMAOKWY TO {UYWHATIKO e-
@Uteupa eival dUokoho va apaipeBel.

* H kepalr] Tou epoutelpatog pmopel va Bpioketal oe
évtova umepwia B€on odnywvtag og oyKwon mpoabe-
KA arokatdotaon kar dnpioupywvtag mpoBAfuata
OTNn PWVNON Kal TNV €QApUOyYr| OTOUATIKAG UYIEIVIG
(Chrcanovic kai Abreu, 2013, Esposito kar Worthing-
ton, 2013, Ishak kar Abdul Kadir, 2013, Goiato kai ouv.
2014, Prithviraj kar ouv. 2014).

Mpoeyxeipnukn a§lohdynon - oxédio Bepaneiag
[Mpiv TNV emépPBaon TomoBEtnong CUywHaTiKoU ePQUTED-
patog Ba mpémel va mponynBel AetrtopeprG KAIVIKY e&€-
Taon TG00 TWV OKANPWY Kal TwV HAAKWY I0TWV TNG TTe-
ploxAg 00 Kal TwV IYHopEeiwv KaBwg Kar mTAqeng akt-
VOYPAPIKAG EAeyXOC (TTavoPapIKy, EVOOCTOUATIKEG aKTI-
voypapieg kai agovikr topoypapia). H aovikr topo-
ypagia efval ToAd onuaveikr yia tnv agioAdynaon tng mo-
04TNTAg Tou 0oToU OTnV TIEPIOXT] TNG PATVIAKrG akpo-
Aooiag kal Tou Cuywpatikol os opi¢ovtia kai kéBetn di-
elBuvon kabwg emiong Kkai yia v agloAdynon g Ka-
tdotaong Tou Iypopeiou kal Oepareia tuxdv maBoroyi-
KOV KATaotdoewy TPV TNV TOTTOOETNoN TwV EUQUTEUPd-
twv (Galan-Gil kar ouv. 2007, Sudhakar kar ouv. 201 1, A-
paricio kai ouv. 2014q, Prithviraj kar cuv. 2014).
EEdMou pe v aovikr| Topoypagia pmopel va agioho-
ynBouv kai or diaotdoeig tou ootol oty TPdabia TTe-
ploxn TG dvw yvdbou kabwg oUpguva Pe TV ouvritn
TexVIKA TO KdBe Cuywpatikd epeUTteupa amod kabe mAeu-
pd Ba mpémel va ouvdudletal pe | 1| ouvriBwg 2 oupPa-
TKd epoutelpata oe mo mpdobia B€on. To mpoteivope-
vo ox€dlo Bepareiag oe vwdd aobevr| pe atpogia Twv
omoBiwv Tepioxwy dvw yvdbou Kal emapkég oatolv
otnv Tipdabia mepioxr] mepIAapfBdvel 2 Cuywpatikg ep-
@utelpata (éva oe kdBe Meupd) kar ouvolikd 4 cupBa-
TIKG EPQUTEUNATA PMPOCTd. 2 € TePIMwon HEPIKAG V-
ddtnag and v pia meupd tomobeteital éva (uywua-
TKS pe 2 oupPatikd ePEUTEUHATA eV TENOC OF TTEPITTTR-
o€Ig OAIKA VOAG Kal évtova atpo@Ikig dvw yvdbou
émou dev uIdpxel EMAPKIG TOoGTNTa 0oToU OUTE OtV
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However, the above advantages do not mean that this

technique is deprived of disadvantages as:

* Itis clinically demanding - requires experience from the
surgeon.

* It is usually carried out under general anesthesia.

* In case of complications, it is rather difficut to remove
zygomatic implants.

* The emergence of implant head in palatal region results
in an excess bulk of prosthesis causing difficulties to ar-
ticulate and to perform oral hygiene (Chrcanovic and
Abreu, 2013, Esposito and Worthington, 2013, Ishak
and Abdul Kadir, 2013, Goiato et al. 2014, Prithviraj et
al. 2014).

Presurgical evaluation - treatment plan

Prior to surgery, a thorough clinical examination not only
of the hard and soft tissues of the maxilla but also of the
sinuses is obligatory. Once the clinical examination is
complete, radiographic examination allows for further
appropriate treatment planning of the zygomatic implant
and may include OPG, intraoral radiographs, lateral
cephalogram and CT. CT is very important for the eval-
uation of the residual alveolar bone's volume and the
condition of zygoma in all dimensions as well as for the
evaluation of the sinuses. Presurgical clinical and radi-
ographic evaluation as well as treatment of possible
pathologies of sinuses prior to the implant placement is
of paramount importance for the success (Galan-Gil et
al. 2007, Sudhakar et al. 2011, Aparicio et al. 2014a,
Prithviraj et al. 2014). As far as the treatment plan is con-
cerned, CT can be used to determine the amount of
bone in the anterior maxilla because according to the
standard protocol every zygomatic implant on each side
has to be connected, through the restoration, with | or
commonly 2 conventional implants in a more mesial po-
sition. Therefore, a completely edentulous patient with
adequate bone in anterior maxilla and bilateral lack of
bone in posterior maxilla is treated with four conven-
tional implants in the anterior maxilla plus one zygomatic
implant on each premolar/molar side. In cases of partially
edentulous patients on one side, one zygomatic implant
with two conventional implants can be used whereas in
cases of complete edentulism with extremely atrophic
maxilla and insufficient bone volume even in the anterior
area, 4 zygomatic implants have been used (2 on each
side) (Ferrara and Stella, 2004, Stievenart and Malevez,
2010, Esposito and Worthington, 2013, Aparicio et al.
2014a, Prithviraj et al. 2014).

Surgical technique

According to the original protocol, surgery is carried out
under general anaesthesia with nasal intubation. After-
wards, local anesthetic was infiltrated with injections of
lidocaine with epinephrine (1:50.000) to block the supe-
rior alveolar nerves (posterior, middle and anterior) and
the palatal nerves (posterior and nasopalatal). Epineph-
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Eik. 1. To ootikd mapdBupo oto mAdyIo ToiXwpa Tou IyHopEiou.
Fig. I. The bone window on the lateral wall of the sinus.

TpooBia meploxr] €xel epappootel n tonmobétnon 4 Cu-
YWHATKOV epputeupdtov (2 oe kdBe mheupd) (Ferrara
kar Stella, 2004, Stievenart kai Malevez, 2010, Esposito
kai Worthington, 2013, Aparicio kai ouv. 2014a, Prithvi-
raj kai ouv. 2014).

XeIpoupyIKr TEXVIKN

H xeipoupyikr| eméppaon yia tnv tomobEtnon tou {uyw-
HaTiKoU ePQUTEUPATOS OUHQWVA [E TO KAQOOIKO TTOW-
TOKOMO TeAeftal umd yevikr| avaiobnoia pe pivikr dlacw-
Mvwon. Exteleftal tomikr) avaiobnoia pe Adokaivn kai
emveppivn (1:100.000) ota omicBia kar mpdobia dvw
@atviakd kai oto PelCov Umepwio kal pIvolmepwIo Veu-
po. MNMpdopata éxel mpotabel kal n téAeon G enéppa-
ongG e TN xoprynon Tomkrg avaiobnoiag kar evouvei-
dnn kataotoAr) dtav n eméuPacn avapéveral va Kpatr-
oel Nydtepo and 1,5 wpa (Sudhakar kai ouv. 201 1, A-
paricio kai ouv. 2014aq).

Evw mahaidtepa xpnoiporolefto pia topr| timou Le Fort
| (mpwtdkoMo Branemark), orjpepa ouvribwg xpnoiyo-
TTIoIEfTal Yia Topr OtV KOPU®H NG QATVIAKNG aKpOAo-
oiag (1 10 mm mpog v unepwia Theupd) kai KaBeteg
ameAeUBEPWTIKEG TOPEG APPOTEPOTIAEUPA Oto oTioBio
6plo NG Cuywpatikig avtneidag mou Bploketal atny orri-
obia Tepioxr] NG apxIkrg TopnG. 2KoTog TG diadika-
olag autrg eivar n amokdAuyn g TAdyiag emedaveiag
NG dvw yvdbou péxpl to (Uuywpatikd ootd. Akoroubel
avaméraon tou BAevvoyovortepiootikol Kpnuvou arro-
KaAUTTTOVTAG T QatvIakr) akpoho@ia, To TAdyIo ToiXwpa
TOU IyHopEioU Kal TNV TepIoxr] Tou (UywUaTIkoy ou-
TAéypatog. ‘Eva katdMnho dykiotpo f epyaieio xpnol-
HOTTOIEAl YIa TNV OUYKEATNON TOU KPNUVOU SIEUKOAU-
VOVTAG TNV 0paTtdTnTa KAl TIPOoTAtelovtag Toug Haha-
KkoUG 10ToUG. [Mpérel va unidpxel eNapkig 0patdTnTa TG
mpdobiag emedveiag Tou oWPatog tou (UYyWwHATIKoU
00ToU péXpI Kal To £€Ew TAdyIo dplo Tou o@Bahpikou
KOyxou Wote va amogeuxBel o TpaupaTopdg TG
opBaApikig Teploxnic. Emiong yia tnv dieukdAuvon tou
TIPOOAVATONICHOU EVIOTICETAl KAl TO UTIOKSYXIO TPAKA.
H mepioxr] el0650u Tou Tpundvou eivar ouvABwg n Te-
ploxr] Tou 20u Tipoyop@iou/ | ou yopgiou uriepwia. [piv
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Eik. 2. [Npooektikr| amokdMnon g pepBpedvng Tou Iypopeiou.
Fig. 2. Careful dissection of the sinus membrane.

rine contributed in regional haemostasis. Recently, the
protocol has been simplified with the use of local anes-
thesia and oral sedation. This procedure is recom-
mended if the surgeon is experienced and the procedure
is expected to last for <1.5 h. However, for better com-
fort of the patient, the routine procedure is commonly
performed under general anesthesia (Sudhakar et al.
2011, Aparicio et al. 2014a).

Even though a vestibular Le Fort | incision has been used
in the past (Branemark's protocol), a mid-crestal incision
(or 10 mm palatally to the crest) and vertical releasing
incisions along the posterior part of the infra-zygomatic
crest bilaterally, are currently used. The purpose of this
procedure is to expose the lateral surface of the maxilla
up to the zygoma. Subsequently, a mucoperiosteal flap
is raised, exposing the central/posterior part of the zy-
gomatic complex, the lateral wall of the maxillary sinus
and the alveolar crest. A retractor is positioned for visi-
bility and to protect the soft tissues. The anterior border
of the zygomatic arch and the lateral orbital border are
always identified, as interference with the orbita must be
avoided. The location of the infraorbital foramen is also
identified for anatomic orientation. The starting drilling
point at the crest is usually the second premolar/first
molar region. First, a bone window with a size of 10 x 5
mm is made on the lateral wall of the sinus (Branemark’s
protocol) following the desired path of the zygomatic
implant from the sinus floor to the top of the sinus cavity.
The sinus membrane is carefully dissected, freed from
the sinus walls and placed in the sinus cavity in order to
avoid perforation during drilling (Fig. 1,2). A series of drills
is used to penetrate the alveolar process and the zygo-
matic bone according to the angulation that had been
determined during presurgical evaluation and treatment
planning. Various techniques have been suggested for the
right insertion of zygomatic implants such as fabrication
of a surgical drill guide or even stereolithography tech-
nology to create an individualized drill guide that is suited
to the patient’s bone profile. Osteotomy begins with the
round bur and followed by twist drills with diameter
ranging from 2.9 mm to 3.5 with which the drilling of the
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Mmouvtavidtng @. & Tgépumog @./Bountaniotis F. & Tzerbos F.

TNV ToToB£TNon Tou ePQUTEUNAtog vivetar didvoién evog
oatikoU Trapadipou diaotdoewv 10 mm x 5 mm oto
TOIXWWA TOU IYHOPEIOU EKTEIVOHEVO AT TO £5aPOG PE-
XPI TNV 0p0@r] Tou (TMPWTOKoMo Branemark), mapdhn-
Aa pe v mopeia ou Ba akohouBrioel to epgUteupa. H
HeHPPAVN Tou Iypopeiou amokodtal TPooekTikd amd
TO TOXWHA TOU KAl OTIPWXVETAI TTPOG TNV KOIAGTNTA Tou
wote va anogeuxBel n didtpnon g katd Tov Tpuravi-
opo (B 1, 2). Na v owotr tomobétnon twv {uywua-
TKQV EPQUTEUPATOV €XOUV TIPOTABE SIAQOPES TEXVIKES
OTWG n kataokeur] xelpoupyikou vdpBnka r| akdua Kai
Kataokeur vapBnka pe tn xprion otepeohiBoypagiag pe
Bdon o okehetikd TPo@iA Tou acBevoug. O tpumavi-
OMOG TOU (atviakou Kai Tou (UywPaTikoy ootou Omwg
éxel kaBopIoTel amd v TMPOEYXEIPNTIKY KTIUNON KAl TO
oxedlaopd NG Bepareiag, Eekiva pe dia oTPOyYUAn ey-
yAugida kai yivetar pe pia ogipd amd tpunava SIapétpou
ané 2,9 mm €wg 3,5 mm pe To omoio oAoKANPWvETal o
TPUTTAVIOHAG Tou {UYWHATIKOU 00TOU £VW OTO (MATVIAKO
TPANA TOU QPEATioU O TPUTIAVICHAG OAOKANPWVETAl HE
10 TpUnavo diapétpou 4 mm. To prkog Tou ePQUTED-
Hatog emAéyetal Petd and pétpnon e évav e1dikd pa-
KoU petont. H koxAiwon tou epgutelpatog vivetal ou-
vABwG apXikd pe xelpoupyikd HOTEP Kal OTn OUVEXEID
xelpokivta kal eivar 1diaitepa onpavtiké oe acbeveig Pe
Aermtr) patviakr} akpoloia va unv dieupuvBel repartépw
n elood0og Tou Ppeatiou Tou éxel dnuioupynOel umepwia
(Eix. 3). Edv xpeiaotel, ootikd tepdxia cuMéyovtal tori-
K& kar UpTTUKV@VOVTAl YUpw armd TNV KEPAAX TOU EHQU-
Telpatog €tol wote va egaleipBel To kevd Tou propel
va éxel dnpioupynBel peta&y epuUTeElaToq Kai UTepwI-
ou ocotoU. Téhog tomoBeteital n Bida kdAuyng, epdoov
éxel amoeaaclotel va pnv yiver dueon @dption Kai ako-
AouBei n TomoBETnon TwV CUPPATIKOY EPPUTEUPATWY
otnv mpoacbia meploxr) epdoov autd éxel amogaciotef
oto ox€dio Bepareiag. O kpnuvog emavagépetal Kai
ouppdrTtetal eve) N amokdAuyn kai n tomobétnon Twv
KohoBwpdtwy emolAwong yivetal ouviBwg Petd and pia
mepiodo emovhwong 6 unvav (Eik 4) (Vrielinck kai ouv.
2003, Sudhakar kai ouv. 201 |, Chrcanovic kai ouv. 2013,
Ishak kar Abdul Kadir, 2013, Aparicio kai ouv. 2014a).

Mia Siapopotoinpévn Texvikr éxel TIpotabel ou eotid-
Cel otnv e€atopikeupévn agloAdynon Twv avatopIKwv
XAPAKTNPIOTIKWY kaBe aoBevr. Mia tétoia évoeign éxouv
ol aoBevelg pe MOAU évtovn koihavon oto mpdaobio Toi-
XWHa Tou Iypopeiou, dtmou Tipokelpévou va TomoBetnBel
owotd To ePQUTEUNA OUPQWVA He TNV KAAoOIKr péBodo,
TIPOKUTTTEl évTova UTTEpWIa BEoN TNG KEQAAG TOU EHPU-
TeUpatog kai €€ autoU pia oykwdng mpooBetikr amoka-
tdotaon umepwlia Tou dnuioupyel duoavetia otov aobe-
v Kal TTPOPARNATa otnv epappoyr] oTopatikig LYIEIVAG
Kkal otn ewvnon. Npokeiyévou va amogeuxBel o Tpd-
BAnua, To apxikd TMPWTOKOAO Exel TpoTTomolndel kal To
Cuywpatikd epeUteuda Pmopel va tomoBetnOei akdpa
Kal eKTOG Tou Iypopeiou kabwg n mopeia tou kabopiletal
and NV avatopia tng TEPIOXTG Kal Sev avolyetal 0oTikG

KoINOTNTa ToU IyHOopEiou.
Fig. 3. The implant is placed following an intra-sinus path.

Eik. 4. KAvik) eikdva, pe ug Bideg kdhupng Tomobetnpéveg, mpiv
ané v enavagopd Kar cuppea@r) Tou Kpnuvou.

Fig. 4. Clinical photograph, with the cover screws placed, before the
closure and suturing of the flap.

zygomatic bone is completed while the alveolar part of
the implant osteotomy is completed after the use of a 4
mm twist drill which prepares the crestal bone to its final
diameter. The estimated length of the zygomatic implant
is selected using a depth gauge. The zygomatic implant
is usually placed with the aid of a motor in the beginning
and then manually and care should be taken not to en-
large the palatal hole during insertion, which is especially
important in patients with thin alveolar/basal bone (Fig.
3). If needed, bone particles harvested locally can be
packed around the implant in an effort to diminish an
eventual gap between the implant surface and the palatal
bone. A cover screw is placed on the implant, if imme-
diate loading has not been chosen, and then the conven-
tional implants are inserted in the anterior maxilla if it has
been decided based on the treatment plan. Then the
mucoperiosteal flap is closed and sutured. Abutment
connection is usually made after a healing period of 6
months (Fig. 4) (Vrielinck et al. 2003, Sudhakar et al.
2011, Chrcanovic et al. 2013, Ishak and Abdul Kadir,
2013, Aparicio et al. 2014a).
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Eik. 5. H mpooBetik} amokatdotacn oto expayeio. Aiakpivetar n
urepwia Béon avaduong Twv JUYWHATIKOV EPQUTEUPGTWY.

Fig. 5. The prosthetic restoration on the cast. The palatal emergence
of zygomatic implants is obvious.

TapdBupo oto toixwpa tou ypopeiou e€apxniig. Q¢ ex
ToUtou, avdAoya We Tn OXEoN TTou €xel N (UYWUATIKY av-
Neida pe ) eatviakr) akpologia, Tou amotelel onpeio
€10660u, N TopEla Tou propel va akoAouBel To ep@u-
TEUHA TTOIKIAEL, EVW WG akpaieg B€oeg Bewpolvtal autég
OTIoU TO eP@UTEUNA elval evIEADG PEOT 1) EVIEANG £EW
amnd to lypopeio (Aparicio kai ouv. 2014aq).

2YZHTHXH

O oxediaopdg tng MpoobetikriG armokatdotaong TPo-
oappdletal avdhoya pe v TeNikr) B€on tou eppuTel-
HATOG VW N KATAoKeur TnG akohouBel To oupPatikd
TIPWTOKOMO Kal propel va eivar eite Kivntr efte akivntn
ouvrBwg koxAloUpevn wote va propel va apaipebel eu-
KOAQ O€ TTEPATTWON ToU egaviotoly emmhokeg. Katd
10 oxedlaopd TG amokatdotaong eni (UYWHATIKWY Ef-
outeupdtwv Ba mpémel va vyivetar mpoomndbeia wote va
emteuxBel emapkrg otabepdtnta kar akpifeia, va pei-
wBoUV oI KapTTTIKEG TAOEIG, va dleukohuvBel n diatrjpnon
NG amokatdotaong, va IKavoTIoloUvTdl Ol ASITOUPYIKEC,
QIOONTIKES Kal QWVNTIKEG ATaItoEeI Kal TENOG va emTpé-
TIETAI N EQaP oY OTOPATIKAG UYIEIVAG KABWE N utepwia
avdduon Tou ePQUTEUATOG OUXVA TIPOKAAE SUOKOMIEG
otov aoBevr (Eik. 5) (Galan-Gil kar ouv. 2007, Sudhakar
kai ouv. 201 I, Aparicio kar ouv. 2014a).

H mo ouxvrj emmiokr] Twv (UYWHATIKWV EPPUTEUNATOV
efvai n ypopfuda, n omofa propei va epgaviotel kar ap-
KETd xpodvia petd tnv tomobetnon (Esposito kai Wor-
thington, 2013). Ané ta BiBNoypagikd dedopéva n ou-
xvotnta eppdviong ypopftidag petd tnv tomobétnon Cu-
YyOHATIKoU egoutelpatog eival 6,6% yia to KAAooikd
TIPWTOKOMO Twv 2 otadiwy, 2,8% yia 1o TPWTOKOMO
NG dpeong edptiong kai 5,5% kai yia ta 5o MPwTtOKoA-
Aa padf (eupog tpwv: 0-26,6%) (Davo kar ouv. 2013, A-
paricio kat ouv. 2014a, Fernandez kai cuv. 2014).
AMeC emMAOKES TNG TexVIKAG TIoU avagépovtal eivar o
OXNUATIOPOS OUPIYYIOU GTOPATOKOATTIKAG ETIKOIVWVIAG,
TEPIOPBaNpIKG aiydtwpa rj ofénua, Tpaupatiopdg Tou
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However in patients with pronounced buccal concavities
on the lateral aspect of the maxillary sinus, the use of the
original technique with an intra-sinus path results in ex-
cessive palatal emergence of the implant head. This com-
monly results in a bulky dental bridge at the palatal as-
pect, which sometimes leads to discomfort and problems
with oral hygiene and speech. (Aparicio et al. 2014a).

In order to use an anatomically and more prosthetically
driven approach, the original technique has been modi-
fied by allowing an extra-sinus path for zygomatic im-
plants. This is a modification of the original zygomatic im-
plant technique that focuses on interindividual anatomic
differences. The preparation of the implant site is guided
by the anatomy of the area, and no initial window is
opened at the lateral wall of the maxillary sinus. Thus,
depending on the relationship between the zygomatic
buttress and the intra-oral starting point of the zygomatic
implant, the path of the implant body will vary from being
totally intra-sinus to being totally extra-sinus (Aparicio et
al. 2014a).

DISCUSSION

Surgery is inextricably connected with the fabrication of
the restoration. The prosthetic procedure follows con-
ventional protocol and the restoration can be fixed or
removable, usually screw-retained in order to be easily
removed in the event of complications. Prosthetic design
when utilizing the zygomatic implants should include ef-
forts: to incorporate sufficient rigidity and precision in the
restoration, decrease bending moments, facilitate main-
tenance and fulfill the functional, aesthetic, phonetic and
hygiene requirements as the palatal emergence of the
zygomatic implant often causes difficulties to the patient
(Fig. 5) (Galan-Gil et al. 2007, Sudhakar et al. 201 |, Apani-
cio et al. 2014a).

The main complication which seems to occur with zy-
gomatic implants is sinusitis which may develop several
years after their placement (Esposito and Worthington,
2013). From the available data, the incidence of sinusitis
is 6.6% for the classic two-stage protocol, 2.8% for im-
mediate function protocols and 5.5% if both protocols
are considered together (range 0-26.6%) (Davo et al.
2013, Aparicio et al. 2014a, Fernandez et al. 2014).
Other complications of zygomatic implant surgery that
have been reported to the literature are: oroantral fistula
formation, periorbital hematoma or edema, orbital injury,
temporary sensory nerve deficits, moderate nasal bleed-
ing for -3 days (epistaxis), lip lacerations, pain, facial
edema and intraoral soft tissue problems (gingival inflam-
mation, wound dehiscence). Some of these complica-
tions can result in implant failure (Chrcanovic and Abreu,
2013, Esposito and Worthington, 2013, Ishak and Abdul
Kadir, 2013, Fernandez et al. 2014, Prithviraj et al. 2014).
The success rate obtained by different authors varies
between 82% and 100% (Galan-Gil et al. 2007). A re-
view of 32 studies, which presented the clinical out-
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o@BapikoU kdyxou, mpoowpivi diatapaxr g aiobnu-
kotnag, emotagn via |-3 pépeg, Tpaupatopds Tou Xei-
Aoug, TOVOG, ofdnpa MPOCWTIOU Kal GAEYHOVH TwV HaAa-
KWV 10TV yUpw armd to egeuteuda (@Aeypovr Twv ou-
Awv, didoxion Tou Tpalpatog) eve dev amokAeietal Kd-
Toleg amd TG Mapdndvw eMMAOKEG va odnyrHoouv o€
arnwAeia tou epgutelpatog (Chreanovic kar Abreu, 2013,
Esposito kar Worthington, 2013, Ishak kar Abdul Kadir,
2013, Fernandez kar ouv. 2014, Prithviraj kar ouv. 2014).
Ta mooootd emtuxiag mou avagépovtar améd dideo-
POUG ouyypageic kupaivovtar amd 82% éwg 100%
(Galan-Gil kar ouv. 2007). And pia avaokdmnon 32 pe-
AeTwV TTou agopouloav Ta KAIVIKG anoteAéopata twy (u-
YOPATIKOV edouteupdtov kal mepiehdpPfavay 1031
aoBeveic kar 2131 Cuywpatikd epguUTElPATa Je pia Te-
piodo mapakoroubnong and 6 prveg €wg 12 xpdvia
Bpgbnke mooootd emPiwong 98,1%. Qotdoo kdmoleg
and auTéG TIG PEAETEG KAAUTTTAV v PEPE! TIG IO1EG od-
8e¢ aoBevav kal WG ek Toutou o akpIPrG apiBudg acBe-
VOV Kal epeuteupdtwy eivar apgiopntioipog. O ouvo-
NKOG apIBpdG Twv OUPBATIKOV EPQUTEVPATWY TTOU TO-
moBetrOnkav otnv mpdaobia mepioxr) padi pe ta uyw-
patkd Atav 3297 kai eixav mocootd emPiwong 95,9%
(Aparicio kai ouv. 2014a).

AMS TNV ouoTNUATIK avaokdtnon 25 HEAETOV pe péon
mepiodo mapakololBnong 42,2 prveg kal ouvoAikd
apiBpd 1541 Cuywpatkwy epputeupdtwy of Goiato kai
ouv. katéAn&av og moooatd emPiwong 97,86% otoug 36
prvec. Qatdoo unootnpiCouv dti akdua amnartouveai Te-
PIOOOTEPEG PENETEG pE HeyaNlTepn Tepiodo TTapako-
AouBnong (Goiato kar ouv. 2014).

O Chrcanovic kai Abreu (2013) amd v avaokdrmon
42 pehetwv, pe ouvolikd apiBud | 145 aoBevav kai 2402
CUYWHATIKOV EUPUTEUPATOV, QVAPEPOUV €va CUVOAIKO
mocootd empPiwong 96,7% We TG TIEPIOCOTEPEG ATTOTU-
xfeq va oupPaivouv péoa otoug mpwtoug 6 prveg. Ol
EPEUVNTEG OPWE emonuaivouv Kai aA v avdykn yia
TIEPIOOGTEPEG PENETEG e PeydAn Tepiodo TrapakoAou-
Bnong kar geyahitepo apiBud eppuTeUPdTwy. 2TV ava-
okamnon autr Bpégbnkav emiong |2 peAéteg mou agloho-
youoav v xprjon TV (UYOHPATIKOV EJEUTEUNATOV OE
ouvduaod Pe v epappoyr| dpeong eOETIoNG TOUG Kal
Ta UPnAd mooootd empPiwong mou Kataypdenkav (95,8-
100%) ouvnyopouUv Utép TG epappoyng g dueong
@OPTIONG TWV (UYWHATIKOV EPEUTEUNATWY. Autd mBavov
anodidetal otV TPOCEKTIKY MAOYH Twv aoBeviv Kal
otnVv enfteudn uPnAiG apxikrg otabepdtntag mou eival
kaBoplotikdg TTapdyovtag via Ty emtuxia g dueong
@OPTIONG AMA Kal 0To yeyovog Ot ta (UYWHATIKG EU-
TeUpata ouvdEéovtal e Ta oupBatikd dnpioupywvIag pia
dkaprrn diatofik olvdeon mou cupPdAel otnv euvoikr
Katavopr] Twv ouykAeiolakwy Suvdpewy avtiotabuifovtag
TG kapmukég Suvdpelg. Ta anotehéopata autd Ba mpénel
va QVTIPETWTTIOVTal Pe TIPOCOXH ASYw TNG HIKEAG TTEPIO-
Sou TTapakoAoUBnonG oe AUTEG TIG HEAETES, TToU ival Ai-
yotepo and 3 xpovia (Chreanovic kar Abreu, 2013).

Mmouvtavidtng @. & Tgépumog @./Bountaniotis F. & Tzerbos F.

comes of zygomatic implants, included 1031 patients
and 2131 zygomatic implants with a follow-up period of
6 months to |2 years and gave an overall survival rate
of 98.1%. However, it should be noted that some stud-
ies, in part, covered the same patient groups and there-
fore the precise number of patients and implants is
questionable. In comparison, an additional 3297 conven-
tional implants, placed in the anterior region together
with the zygomatic implants, had a survival rate of 95.9%
(Aparicio et al. 2014a).

From the systematic review of 25 studies with a mean
follow-up of 42.2 months and a total of 1541 zygomatic
implants Goiato et al. found a survival rate of 97.86%
after 36 months. However additional studies with longer
follow-up periods, including the number of zygomatic im-
plants inserted and details of the variations in the surgical
techniques used and the impact of the maxillary mor-
phology are still required (Goiato et al. 2014).
Chrcanovic and Abreu reviewed 42 studies including
['145 patients and 2402 zygomatic implants and the cu-
mulative success rate (CSR) over a |2-year period was
96.7 %. Most failures were detected at the abutment
connection phase (6 months after the surgery of im-
plant placement) or before. The authors conclude that
despite the high survival rate observed, more studies
with longer follow-up periods, involving adequate num-
ber of zygomatic implants, are needed. This study also
identified |2 studies which evaluated the use of zygo-
matic implants applied with immediate function proto-
cols. The high survival rate presented in these studies
(95.8-100%) implies that zygomatic implants can be
used with immediate function protocols. The reasons
for the good results reported may be because of careful
patient selection and concern about primary stability. It
can also be because that the implants can be placed in
an arch form that counteracts bending forces. The crit-
ical factor for immediate occlusal loading is initial im-
plant stability. However, these good results in survival
of zygomatic implants with the immediate protocol
should be examined with caution, since most of these
studies performed a follow-up of less than 3 years
(Chrcanovic and Abreu, 2013).

Few long-term studies of zygomatic implants have
been published and were conducted mainly in institu-
tions such as universities or specialty clinics. Therefore,
their long-term outcomes may not be generalized to
dental services provided in routine private practice
(Aparicio et al. 2014a). However current studies show
that the zygomatic implant technique is highly pre-
dictable and results in good clinical outcomes (Aparicio
et al. 2014a, Aparicio et al. 2014b, Prithviraj et al. 2014,
Yates et al. 2014).

It is worth mentioning that despite the high survival rate
observed in many studies, there are no randomized con-
trolled clinical trials testing the efficacy of these implants
in comparison with the other techniques to treat the at-
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>N PiPANoyparia avapépovtal Aiyeg JEAETEC pe PaKpO-
TpoBeopa anoteAéopata, or omoieg éxouv dieEaxBel Ku-
plwg amé MavemoTnUIakES 1 €I0IKEG KAIVIKEG, 0dnywvTag
o€ EMQUAAKTIKOTNTA YIa TNV Yevikeuon autwv Twy dro-
teheopdtwy (Aparicio kar ouv. 2014a). Qotdoo ta éwg
Twpa dedopéva deixvouv 6Tl N Tommobétnon Cuywpat-
KoU eUOUTEUHATOG eival HIa TEXVIKY PE PeydAn TIPoPAe-
PrgdtnTa kai kahd kAivikd amoteAéopata (Aparicio kal
ouv. 2014a kai 20140, Prithviraj kai ouv. 2014, Yates kai
ouv. 2014).

Eivar onpavtukd va avagepbel 6t mapdho 1o peydho
apiBud dnpooielcewy TTOU avagépouy UPnAd mooootd
emBiwong yia ta {uywpatkd epeutelparta, dev undp-
XOUV TUXQIOTTOINKEVEG KAIVIKEG HEAETEG TIOU VA OUYKPI-
VOUV TNV KAIVIKY| TTOTEAECUATIKOTNTA QUTWY HE TIG AANEG
TEXVIKEG ATMTOKATAoTAonG Twv doBevav e vodr atpo-
KA dvw yvdbo émwg n aviPwon tou eddQoug Tou IyHo-
pelou Kkar yevikdtepa n xprjon pooxeupdtwy (Chrcanovic
kai Abreu, 2013, Esposito kar Worthington, 2013, Apari-
cio kai ouv. 2014a).

2YMIMEPAXMATA

>tnv BiBANoypagia avapépovtal uynid moooaotd ermtu-
xiag yia to (uywpatikd epguteupa. H texviky autr| mpo-
OMEPEI ONPAVTIKA TAEoVEKTApata otov aoBevry ald
arartel epmelpia amd to xelpoupyd wate va a&loAoyrioel
SAa Ta mpoeyxelpnTkd KAIVIKG Kal aktivoypd@ikd oedo-
péva, va yvwpiCel TNV avatopia g mepIoxng Kar Tg -
Bavég emmAokég. Téhog mpemel va emonuavBel n avdykn
yia TIEPIOOOTEPEG €PEUVEG P HeydAn Tiepiodo Tapako-
AoUBNoNng aMd kai N EMEIPN TUXAIOTIOINKEVWY KAIVIKGOV
HEAETWY TTOU va ouykpivouv To (uywpatikd epgUteuna
HE TIG TEXVIKEG XProNG HOOXEUPATWY.
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