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MEPIAHWH: H olykheion tng yvaBooxiotiag odnyel otnv
evorroinon NG dvw yvdbou, péow tng dnpioupyiag ooti-
KNG yépupag. O1 diaotdoeig TG yépupag autrc agloho-
youvtal aktivoypa®Ikd pe KatdMnAeg KAIUAKeG kai armo-
Teholv kUpia mapdpetpo emtuxiag tng emépPaong. O
KAaKkeg TTou Xpnaolporololvtal éwg orfjpepa Paciovral
KUPIWG o€ amAéq akTivoypamies, e o ywwotr| Kai dia-
dedopévn v khipaka Bergland. AMeg khipakeg mou
éxouv mmpotaBel eival n Enemark, n Long, n Kindelan, n
Chelsea kai n SWAG. OAeg toug a&loloyolv to Uog
Tou 00ToU 1| TNV 00TIKA TTAPWON OTNV TIEPIOXT] TNG OXI-
otiag, péow omoBoEaTvIaKWV 1 aKTivoypaeiwy dNEEWG.
O kNiakeg agloAdynong Tpérel va efval amAég kai ema-
VaNWIpeg, va aglohoyoUv To 00td ae OAo TO UPOG TG
oxiotiag, va B€touv oaég oplo emTuxiag kar va pro-
poUV va epappdloval og PIKTH Kal pévidn odovroguid.
AuoTuxwg, ol kKAipakeg Tou BaaciCovtal og amAég aktivo-
ypagieg éxouv aduvapieg kar Bewpeital 6t wg éva Bab-
PO UTtepeKTIgoUV TNV emTuxia tng emépBaong. AvtiBeta,
N UTTOAOYIOTIKY ToHoyPA®ia €xel onPavtkd TTAEOVEKTH-
HATa Ot PETEYXEIPNTIKY TTapakoAoUBnon twv acBeviv
pe yvaBooxiotia Adyw tng duvatdtnrag perpnong Tou
Uoug Kkal Tou TAxXoug TG OOTIKAG YEQUPAG He akpifeia,
Sixwg Mapapopewoelg f aMnAemBéaeic dopwv.

AEZEIZ KAEIAIA: oxiotia, yvaBooxiotia, khipaka, aktivo-
ypaepia, urohoyioTikr Topoypaeia

SUMMARY: Alveolar cleft repair restores the continuity of
the maxilla through a bony bridge. The dimensions of this
bridge, which are evaluated radiographically via special
scales, are considered a primary success parameter. The
aim of the present literature review is the presentation of
the radiographic success scales proposed for the evaluation
of alveolar cleft repair, and the analysis of the characteristics
that they should possess. The scales, which are used today,
are mainly based on plain radiographs. The Bergland scale
is the most widely known. The Enemark, Long, Kindelan,
Chelsea and SWAG scales are also proposed in the liter-
ature. All of them evaluate the height of the bony bridge
or the degree of bone fill in the cleft area, via periapical or
occlusal x-rays. The success scales should be simple and
reproducible. They should evaluate the whole height of
the cleft site, and they should propose a clear success
threshold. Furthermore, they should be applied in both
mixed and permanent dentition. Unfortunately, scales
based on plain radiographs have certain weaknesses and
are thought to overestimate to some degree the success
of the surgical intervention. On the other hand, computed
tomography has significant advantages in the postsurgical
follow-up of alveolar cleft patients, due to the capability of
accurate measuring the height and thickness of the bony
bridge, without distortion or structure overlap.

KEY WORDS: cleft, alveolar cleft, scale, radiograph, com-
puted tomography
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EIZATQrH

O1 oxiotieq anmoteAoUV TN CUXVATEPN OUYYEVH AvwHaAia
NG KpaviompoowtikAg xweag (Vanderas, 1987, Mossey
kai ouv. 2009). Mropoulv va mpoofdiouv otig didpo-
PEG HOPPEC TOUG, TO dvw xelhog, v dvw yvdbo, tn
okAnpr Kai tn paAaxri urepwa. H maboyévear) toug mpo-
Kaheftal amd v amotuxia ouvévwong Twv EPPPUIKOV
anmo@UoEwV TNG TIEPIOXNG Katd Tn dIGrmAacn Tou mpoow-
mou (Wantia kar Rettinger, 2002). KAivikd mapatnpeftal
ateMg f mAdpng Sidotaon otg mpoavagepdeioeg ava-
TopIKEG Sopég. Or oxiotieg Pmopel va evtomi¢ovial oto
éva rj kai ota duo NuINdPIa, XapaktnPICOPEVES WG ETE-
POTAEUPEG 1] appMAeupeg avtiotoixa.

H Beparmeutikr] avtipetdmon twv acBevav e oxiotia
TipoypappatiCetal kai mpayuatoroleitar otadiakd, and
N yéwnon €wg tv evnAikinor| Toug, and opdda eEeidi-
Keupévwv emotnuovay (Kasten kar ouv. 2008). H eidi-
KOTNTa TG 2topatikig kai N'vaBompoowikrig Xeipoup-
YIKAG OUVEIOQEPEl KaBopioTtikd PETAEU dMwV Kal otnv
arokatdotaon Tou ootikoU eMeIPATog TG oxIoTiag g
dvw yvdbou (yvabooxiotia). To éMelppa autd €xel oxr-
pa mupapidag kai emekteivetar mépa anod ) eAatviaki
andeuaon TPOG TN okANEr UMepwa, aMd Kai Tipog T pI-
VIKr) KOINOTNTA, 0dNyWVIag ouxvd Og OTOPATOPPIVIKA
emkoivwvia kar oupfyyio (Craven kar ouv. 2007, Fe-
ichtinger kai ouv. 2007). H oUykAeion tng yvabooxiotiag
€xel WG OTtdX0, PETatU dMwy, TNV evorroinan tng dvw
yvdBou (bnuioupyia ootikAg yépupacg), tnv emiteuén
OXETKA 1I0aVIKAG HOPPOAOYIag TG Qatviaknig andeuong,
10 SiaxwpIopd TG oTopatikig amod tn PIVIKY KOIAGTNTa
Kal TV opaAr] oAokArjpwon tou odovtikoU To&ou (Berg-
land kar ouv. 1986q, Lilja kai ouv. 2000, Horswell kai
Henderson, 2003, Theologie-Lygidakis kar ouv. 2014). H
eMéPPaon otnv MAEIoPNPIa TwV TIEPITIWOEWY OUVIoTaTal
0€ TOTIOBETNON 0OTIKOU AUTOHOOXEUNATOC, OTNV TIEPIO-
80 NG HIKTrG 0dovIopuiag, TTPIV TNV avatoAr Tou Hovi-
pou kuvodovta otnv miepioxr] (Boyne kar Sands, 1972,

Eic. 1: 2xediaypappaukr ameikdvion g khipakag Bergland kal
TIaPOUCIaon XAPAKTNPICTIKWY XEIPOUPYNHEVWY TIEQITTIWOEWY TNG
Khvikig ZIMIX g Odovuatpikrig 2xoAig EKMA avd katnyopia.
Fig. I: Schematic presentation of the Bergland scale, along with
representative operated cases of the Department of OMFS, School
of Dentistry, University of Athens, for each category.

INTRODUCTION

Clefts are the most common congenital craniofacial
anomalies (Vanderas, 1987, Mossey et al. 2009). They
may take various forms, affecting the upper lip, the max-
illa, the hard and soft palate. Their pathogenesis is trig-
gered by the failure in the fusion of the embryological
processes of the facial area (Wantia and Rettinger, 2002).
Complete or incomplete separation of the abovemen-
tioned anatomical structures is clinically evident. Clefts
may be unilateral or bilateral, affecting one or both sides
respectively.

Treatment of cleft patients should be scheduled and per-
formed, gradually from birth to adulthood, by a special-
ized scientific team (Kasten et al. 2008). Oral and max-
illofacial surgery significantly contributes to the repair of
the bony deficit of the maxilla. This deficit has the shape
of a pyramid and extends over the alveolar process, to-
wards the hard palate and the nasal cavity, leading fre-
quently to oronasal communication and fistula (Craven
et al. 2007, Feichtinger et al. 2007). Alveolar cleft repair
has many goals, such as the restoration of the continuity

Nivakag 1: KAluaka Bergland (Bergland kat ouv. 1986a)

Tunog |
Tinog I
Turmog I

Anotuxia (Tumog IV)

QOorikd dldppaypa (interdental septum)
Tiep(ou oTo PUOLOAOYIKG Uog

Oorikd dldppaypa Touldxiotov ota 3/4
TOU QUOLoAOYIKOU Uoug

Ootiké dldppaypa oe Aydtepo and ta 3/4
TOU (UOLoAOYIKOU Uouq

Mn ouvexng ooTIKn YEQUPA KATd Urjkog TG oxloTiag

Outdmol | kau Il avtiotolxouv og armodekTd 1) ETITUXNUEVO ArOTEAEOUAL.

Table 1: Bergland scale (Bergland et al. 1986a)

Type |
Type ll
Type llI

Failure (Type IV)

Interdental septum of approximate
normal height

Interdental septum at least 3/4
of normal height

Interdental septum less than 3/4
of normal height

No continuous bony bridge across the cleft

Types | and Il correspond to acceptable or successful results.

Iv
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Bergland kar ouv. 1986a, Horswell kai Henderson, 2003).
O diaotdoeig tng ootikAG Yépupag TTou TTpokUTTEel a&lo-
Aoyouvtal aktivoypdgikd kal anoteholv kipla TTapdpe-
Tp0 emtuxiag. Or KA[Jakeg, TTou €xouv Tpotabel yia tv
agioAdynon autr, Ta&ivopoulv TG TTEPITIWOEIG OE KATh-
YOpPieG Kal TTapExouy €va eAAXIOTO aKTivoypagikd 4pIo,
mévw anod To omoio N eKACTOTE TIEPITITWON XAPAKINPI-
Cetal wg amodextr| 1) emtuxnpévn. [Napadoaoiakd, ol pe-
TProeI¢ BaciCovtal oe anhég akuvoypapieg (Abyholm
kai ouv. 1981, Enemark kai ouv. 1987, Helms kai ouv.
1987, Kindelan kai ouv. 1997, Witherow kar ouv. 2002).
Tnv teheutaia 20etia, ToMol epeuvnTég eKHETAMEUSE-
vol TNV eupUtatn 1ddoon twv VEWV AmeEIKOVIOTIKWY Te-
xvIK@v atnv Odovtiatpikr), epdppooav Ty UTToAoYIOTIKA
Topoypapia os acBeveig pe yvabooxiotia (Honma kai
ouv. 1999, Tai kar ouv. 2000, Feichtinger kar ouv. 2007,
Oberoi kar ouv. 2009). 2npavukég mpoomddeieg €xouv
yivel yia tnv a&loAdynon tng tpiodidotatng poppoioyiag
NG ootikiG vépupag (lino kar ouv. 2005, Suomalainen
kai ouv. 2014, Meazzini kar ouv. 2016).

2Komd¢ NG mapouoag epyaciag efvar n mapouciacn twv
aKTIVOYPAQPIKWV KAIPAKwY a§loAdynong NG emtuxiag tng
oUykAeiong yvaBooxiotiag, mou éxouv Tmpotabel BiBNo-
yPa@Ikd, kaBwg emiong kar n avdAuon Twv Xapaktnel-
OTIKWV TIOU TTPETTEN Va €Xel Ia TEToIa KA[PaKa.

KAIMAKEZ BAZIZOMENEX XE ATMAEX
AKTINOIPA®IEX

Ol pWTEG aKTIVOYPAPIKEG KAHAKEG TIAPOUCIA0TNKAY Ka-
1d TN Sexaetia Tou 1980 kar BaciCovrav oe petprioeig md-
VW O€ anAég evOOOTOPATIKEG akTivoypapieg (Abyholm kai
ouv. 1981, Enemark kai ouv. 1987, Helms kai ouv. 1987).
"Extote, n xprion Toug d1addlnKke otnV EMOTNHOVIKY KOI-
vaTNTa kai ofjpepa anoteel tov KUpio Tedmo agloAdyn-
ONG TOU amoTeNéoPatog NG oUykAeIong TG yvabooxi-
otiag (Han kai ouv. 2017, Kumar kai ouv. 2017, Russell kai
ouv. 2017). Mapakdtw mapoucidlovtal avaAutikd ol KA
HaKeg emtuxiac mou PaciCovtal o aniég akTivoypagie:

KAipaka Bergland

Arotelel TNV mMAov yvwotr| kar diadedopévn khuaka
agloAdynong, pe eupltatn Xpron éwg Kal oiuepa, Ku-
piwg AOyw NG elkoAng KAIVIKAG NG epappoyrc. a-
POUCIACTNKE YIa TIPWTN Qopd OTNV TTOOKATAPKTIKY He-
Aétn twv Abyholm, Bergland kai Semb (1981), and to
Mavemotrpio tou ‘Oolo (Abyholm kar ouv. 1981). 21
ouvéxela, n idia emotnpoviky opdda, to 1986, pe em-
kegahis tov Olav Bergland, Tekunpiwoe tnv a&ia tng oe
peydho apiBuo mepimwoewy (Bergland kar cuv. 1986q).
ASYw TG KAAOOIKAG autrg dnUosieuong, ol HETEMENa
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of the maxilla through a bony bridge, the formation of a
close to an ideal alveolar morphology, the separation of
the oral and nasal cavity and the bony support for dental
arch development (Bergland et al. 19864, Lilja et al. 2000,
Horswell and Henderson, 2003, Theologie-Lygidakis et
al. 2014). In the majority of cases, alveolar cleft repair
consists of autologous bone grafting, during the mixed
dentition, before the eruption of the permanent canine
in the area (Boyne and Sands, 1972, Bergland et al.
1986a, Horswell et al. 2003).

The dimensions of the bony bridge, which are evaluated
radiographically, are considered a primary success param-
eter. Special scales are used for this evaluation, classifying
the cases in categories and proposing a radiographic
threshold for characterizing each case as acceptable or
not. Traditionally, measurements are based on plain x-
rays (Abyholm et al. 1981, Enemark et al. 1987, Helms et
al. 1987, Kindelan et al. 1997, Witherow et al. 2002). In
the last 20 years, new imaging techniques were spread in
dentistry, and many researchers used computed tomog-
raphy in alveolar cleft patients (Honma et al. 1999, Tai et
al. 2000, Feichtinger et al. 2007, Oberoi et al. 2009). Sig-
nificant efforts have been made for the evaluation of the
three-dimensional morphology of the bony bridge (lino
et al. 2005, Suomalainen et al. 2014, Meazzini et al. 2016).
The aim of the present literature review is the presenta-
tion of the radiographic success scales proposed for the
evaluation of alveolar cleft repair, and the analysis of the
characteristics that they should possess.

SCALES BASED ON PLAIN
RADIOGRAPHS

The first radiographic scales were introduced in the
1980s, and they were based on measurements on plain
intraoral x-rays (Abyholm et al. 1981, Enemark et al.
1987, Helms et al. 1987). Overtime, their use was spread
among the scientific community. Today they are consid-
ered the main way of evaluating the result of alveolar
cleft repair (Han et al. 2017, Kumar et al. 2017, Russell
et al. 2017). The success scales based on plain radi-
ographs are analyzed below:

Bergland scale

Until today, it is the most widely known scale, mainly due
to its easy clinical application. It was first presented in the
preliminary study of Abyholm, Bergland and Semb
(1981), from the University of Oslo (Abyholm et al.
1981). Afterwards, the same scientific team, in 1986, led
by Olav Bergland, proved the value of the scale in a large
number of cases (Bergland et al. 1986a). Due to this in-
fluential publication, researchers named the scale after
Professor Bergland. This scale, based on periapical or oc-
clusal x-rays, evaluates the height of the bone interdental
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EPEUVNTEG TTPOCESWOAV OTNV KAfaka to dvopa tou Ka-
Onynt Bergland. H kAipaka BaociCetal o omoBogat-
VIGKEG 1) akTivoypagieg dA&ewg kal aglolovel To UPog
ToU 00TIKOU dIagpdypatog otnv TEPIOXH TNG XEIPOUP-
ynuévng oxiatiag (interdental septum), w¢ mpog tov au-
X€va TWV TTapakeipévwy dovtiwv (kuvédovtag kar TAd-
YI0G 1] KeVTPIKOG ToPEAC). Avdhoya pe To UPog TTou et
pdral, kdBe mepimwon evtdooetal oe pia anmd TI¢ Katn-
yopieg NG KAlpakag (nuimoootiky agioAdynan), Omwg
mapouaidlovtarl otov [Mivaka |. Ztnv Eikéva | ameiko-
viCetal oxediaypappatikd n khipaka Bergland kar ma-
POUCIAlovTal XaPAKINEIOTIKESG XEIPOUPYNHEVES TTEPI-
mwoelg g Khivikigg 2ITTX g Odovuiatpikrg 2xoMig
EKTA avd katnyopia. To dplio yia éva khivikd amodextd
anotéheopa opietal oto 75% Tou @uoioAoyikoU UPoug
(tdmor | kai 1), kKaBwg ol e1onNYNTEC TG OUYKEKPIKEVNG
KNuakag Bewpolv 6t autd eival avaykaio yia T otrpl-
&n Twv pIfov Twv TApAKeIpévwy doVTIWY KAtd TN JETa-
kivnor toug (Bergland kai ouv. 1986p).

[Napd v eupeia g amodoxr, n kAyaka Bergland ep-
@aviCer Vo onpavukég aduvapieg. MNpwtov, n agloAd-
ynon mpoUmnoBétel Ta ddvtia Kovid otn oXIoTia va €xouv
oAokANpwaoEl TV avatoAr f/kai v opBodovtikr Toug
petaxivnon, énAadn va Bpiokovtar otny Tehikr| toug O¢-
on. H diadikacia aut, e1dikd éoov agopd otov Kuvo-
dovta, unopel va diapkéoel apketd xpdvia (Bergland kai
ouv. 1986B). To amotéheopa eival n apyomopnuévn
aglohdynon TG yépupag kai n kaBuotépnon evég mba-
vou VEou xelpoupyeiou yia Bertiwon tou ootikoU uro-
BdBpou (Witherow kar ouv. 2002, Trindade kar ouv.
2005). Aeltepov, afloloyeftal pévo to emimedo tou
00TOU OF OXE€aN HE TOV AUXEVA TWV TTAPAKEINEVWY OOV-
TIWV, Kal o1 akpopPIdIKA. 2UVETIWGE, pia Tepfmwon Je
OXETIKA PUaIoAOYIKO eTTiTedo ootol auxevikd, Bewpeftal
ETITUXNEVN / ammodekTr), akdun Kal av oTo Péo NG Pi-
Cag fy akpoppIlikd dev udpxel 00Td, e ATTOTEAEOUA
TNV eMékTaon g pIvikig kohdtntag (Witherow kar ouv.

Eik. 2: 2xediaypappatukr ameikdvion g khipakag Enemark kai
TIapOUCIaon XAPAKTNPICTIKWY XEIPOUPYNHEVWY TIEQITTTIWOEWY TNG
Khvikig ZIMIX e Odovuatpikrig 2xoAig EKIMA avd katnyopia.
Fig. 2: Schematic presentation of the Enemark scale, along with
representative operated cases of the Department of OMFS, School
of Dentistry, University of Athens, for each category.

septum in the area of the repaired cleft, according to the
neck of the neighboring teeth (canine and lateral or cen-
tral incisor). After the evaluation, each case is classified
in one category (semiquantitative evaluation), as pre-
sented in Table I. The Bergland scale is presented
schematically in Figure |, along with representative op-
erated cases of the Department of Oral and Maxillofacial
Surgery, School of Dentistry, University of Athens, for
each category. Seventy five percent of normal bone
height (types | and Il) is considered the threshold for a
clinically acceptable result. This bone level is thought to
be necessary for the support of the roots of the neigh-
boring teeth during their orthodontic movements (Berg-
land et al. 1986b).

Despite its wide acceptance, the Bergland scale has two
major weaknesses. At first, the teeth adjacent to the cleft
should be brought into their final position in the dental
arch, before evaluation. In other words, the eruption and
all orthodontic movements should be completed. This
procedure, especially concerning the canine, may take
several years (Bergland et al. 1986b). As a result, the eval-
uation is delayed along with a possible re-operation for
bone augmentation (Witherow et al. 2002, Trindade et
al. 2005). Secondly, only the cervical bone level is evalu-
ated. An operated case with relatively normal cervical
bone level is considered successful, even if there is no
bony bridge in the middle or apical part of the roots, re-

Mivakag 2: KA\iuaka Enemark (Enemark kat ouv. 1987)

BaBudq 1 Eninedo ootou oto 75-100% Tou GpuoloAoyikou Uyouq
BaBudq 2 Eninedo ootou oto 50-75% Tou GpuoloAoyikoU Upouq
Babudq 3 Eninedo ootou oto 25-50% Tou puoloAoyikoU Upoug
Babudgq 4 Eninedo ootou oto 0-25% Tou pucloAoyikoU Upoug

Ot BaBpol 1 kal 2 avtioToloUV O€ EMITUXNIEVO AMOTEAEOUAL.

Table 2: Enemark scale (Enemark et al. 1987)

Score 1 Bone level at 75-100% of normal height
Score 2 Bone level at 50-75% of normal height
Score 3 Bone level at 25-50% of normal height
Score 4 Bone level at 0-25% of normal height

Scores 1 and 2 correspond to successful results.

4
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2002). Na va avopetwmotel auti n aduvapia, €xouv
nipotabel mMpoaobrikeg Kal TpomoToIfoelg otnV KAUaka
Bergland, pe okomd tn petpnon tou ootol akpoppIdikd
(Hynes kar Earley, 2003, Semb kai ouv. 201 1), or omoieg
Spwg dev éxouv Bpel amodoxr| amd Toug EPEUVNTEG.

KAipaka Enemark

[NpotdBnke amd toug Enemark kar ouv. (1987), kai eppa-
ViCel TOMG kovd onpeia pe tv kAuaka Bergland (Ene-
mark kar ouv. 1987). >tg opoidtnteg evidooovtal n mpo-
UméBeon yia OAOKAPWON TWV PETAKIVACEWY TTPIV TV
a&loAGynon Kai n PETPNON Tou EMMESOU TOU 00ToU OTNV
TIEPIOXT| TNG XEIPOUPYNHEVNG OXIOTIAg, WG TTPOG TOV au-
Xéva TV TIapakelpévwy dovuwv. H diapopd éykertal oto
yeyovog Tl To UPog xwpiletal 1odmooa petaty twy Ka-
yopiwv. O1 katnyopieg TG KAfuakag mapouacidlovra
otov [Nivaka 2. >tnv Eikéva 2 aneikovidetal oxediaypap-
patkd n kNpaka Enemark kar mapouaoidovtar xapaktn-
PIOTIKEG Xelpoupynpéveg TrepImwoelg g KhvikAgg 2MTX
g Odovuarpikrg 2xoNg EKIMA avd katnyopia. Av kai
N KAuaka eivar edkoha avayvwpioiun otn BiBAoypaia,
EVIOUTOIG TTOMEG POPEG £fte Sev avapépetal wg KANpaka
Enemark, efte amodidetar oe tpomomoinon g KAuaxkag
Twv Abyholm kai Bergland (Opitz kai ouv. 1999, Dempf
kai ouv. 2002, Schultze-Mosgau kar cuv. 2003, Bayerlein
kai ouv. 2006, Eichhomn kai ouv. 2009). Emfong, moAof
EPEUVNTEG OpiCouv aubaipeTa wg SpIo yia éva emTuxne-
vo arnotéeopia 1o 50% tou guaioloyikoU Uoug (Babudg
| kai 2) (Opitz kai ouv. 1999, Schultze-Mosgau kai cuv.
2003, Bayerlein kai ouv. 2006, Eichhom kai ouv. 2009).

KAipaka Long

MpotdOnke amd toug Long kar ouv. (1995), wg Tporo-
moinon g peBddou a&lodynong Twv Helms kar ouv.
(1987) (Helms kai ouv. 1987, Long kai ouv. 1995). H khi-
paka PaciCetar og omoBopatviakes ry aktivoypapieg on-
Eewc Kkar aEloAovel TV APXITEKTOVIKY) TOU 00TOU OTnV Tie-
pIoxr TG Xelpoupynuévng oxiotiag. Autd emtuyxdvetal
pEow uTToAoyiopoU TToAaMAWY avaloylwy peta&y tou
Uoug TG 0oTIKAG YEPUPAG Kal TOU PAKOUG TNG PIdac
TV TTApakeIpévay doviiwy, OTwg TTapouaidlovial otov
Mivaka 3. Ztnv Eikéva 3 ameikoviCovtal oxediaypappa-
TIKG 0l HETPNOEIG TNG KAfpakag Long kai mapouaidlovra
xelpoupynuéveg mepimwoelg g Khivikg 2IMTX tng
Obdovuatpikrig 2xoAg EKIMA wg mapadelypata agiohd-
ynong. Av Kkar n khipaka Sev ta&vopel TG TEPITIOOEIG
O€ KATnyopleg, evioUtolg TTapéxel Kpitrjpla emtuxiag. Ol
Long kai ouv. (1995), dpioav wg emtuxnuévn k&Be me-
pitwon OTou UTIPXE OOTIK Yépupa peta&y Twv Ta-
PAKEIPEVWY SOVTIV KAl WG ATTOTUXN VN KABE TTepITTw-
on émou efte dev utmpxe kaBdhou ootk otpién otn
piCa evdg and ta mapakeipeva dévtia, efte n 0otk Koi-
Aavon oTo PECO TNG YEPUPAG ETTEKTEIVGTAV HEXPI T
akpoppiCia (Long kar ouv. 1995). AkololBwg, n peta-
yevéotepn pehétn twv Aurouze kar ouv. (2000), tporro-
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sulting in the expansion of the nasal cavity (Witherow et
al. 2002). In order to evaluate the apical part as well,
modifications of the Bergland scale have been presented
(Hynes and Earley, 2003, Semb et al. 201 1)), with no ac-
ceptance by the scientific community.

Enemark scale

[t was proposed by Enemark et al. (1987), and it shares
a lot of similarities with the Bergland scale (Enemark et
al. 1987). Both scales require the completion of all tooth
movements before the evaluation. Furthermore, the
bone level in the operated cleft is similarly compared
only with the neck of the adjacent teeth. Unlike the Berg-
land scale, the Enemark scale divides the bone height
equally among the categories. The categories are pre-
sented in Table 2. The scale is also presented schemati-
cally in Figure 2, along with representative operated cases
of the Department of Oral and Maxillofacial Surgery,
School of Dentistry, University of Athens, for each cate-
gory. The Enemark scale may seem recognizable in the
literature, but several authors consider it a modification
of the scale of Abyholm and Bergland or they refer to it
with different names (Opitz et al. 1999, Dempf et al.
2002, Schultze-Mosgau et al. 2003, Bayerlein et al. 2006,
Eichhorn et al. 2009). Moreover, many researchers arbi-
trarily set the threshold for a successful result to the 50%
of normal height (score | and 2) (Opitz et al. 1999,
Schultze-Mosgau et al. 2003, Bayerlein et al. 2006, Eich-
horn et al. 2009).

Long scale

[t was proposed by Long et al. (1995), as a modification
of the evaluation method of Helms et al. (1987) (Helms
et al. 1987, Long et al. 1995). The scale is based on pe-
riapical or occlusal x-rays, and evaluates the bone archi-
tecture in the operated cleft. This is accomplished by cal-
culating multiple ratios between the height of the bony
bridge and the root length of the adjacent teeth, as pre-
sented in Table 3. The measurements of the scale are
also presented schematically in Figure 3, along with rep-
resentative operated cases of the Department of Oral
and Maxillofacial Surgery, School of Dentistry, University
of Athens. Even if the Long scale does not classify the
cases in categories, it does provide success criteria. Ac-
cording to Long et al. (1995), the success is determined
by the presence of a bony bridge and the failure is de-
termined by the absence of bone support on either root
adjacent to the cleft, or the extension of the bone notch-
ing to the apices (Long et al. 1995). The success criteria
were later made more strict by Aurouze et al. (2000),
who proposed that a case should be considered success-
ful only if all ratios were normal (Aurouze et al. 2000).
The Long scale provides detailed information on the mor-
phology of the bony bridge, in both coronal and apical
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B/A: 0,7
. Fop N C/A: 0,3
i D/A: 0,6
G ' ¢ F/E: 0,7
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Eik. 3: >xediaypappatikr ameikévion twv PETProewy NG KAIIakag
Long kar mapouciaon xeipoupynpévay mepmmoewy g KAvikig
2ITTX g Odovuatpikig Zxohrig EKMA wq mapadelypata
agloAdéynong.

Fig. 3: Schematic presentation of the measurements of the Long
scale, along with representative operated cases of the Department
of OMFS, School of Dentistry, University of Athens.

Toinoe Kar auotnpomoince Ta KPITHEIa eMTuxiag, opi-
Covtag wg IkavoroInTiky) Jévo tnv Tepimwon, émou
OAeg o1 avaloyieg eival pualohoyikég (Aurouze kai ouv.
2000).

H kNipaka Long mapéxel avaluTikSTepES TTANPOPOPIEG
yIa TN Hop@poAoyia TG ooTIkAG Yépueag, TOCO OTo £Ti-
medo Tou auxéva 6oo kal akpoppiikdtepa. Emmiéoy,
p€oW Tou utohoyiopoUd avaloyiwy, étou o TTapovoud-
oTrG KdBe KAopAtTog €ival To Prkog NG PICag Twv Ta-
pakeigévwy dovtiwy, emxelpel va dlopbwoel oe Kdmolo
Babud n pey€Buvon tng ekdvag Katd T AN Twv ev-
SO0TOPATIKWV AKTIVOYPAQIDV. 2UHPWVA HE TOUG OUY-
ypapeic dev ipoUmobétel TNV avatohr tou kuvddovta,
KaBwg ol PETPrOEIG Pmopolv va yivouv kai Pdoer Tou
riapakeipevou Sovuiou (Long kar ouv. 1995, Aurouze kai
ouv. 2000). A6 tv aMn TAeupd, n TOAUTIAOKN Kal Xpo-
vof3dépa diadikaoia a&loAdynong kdvel tv KAiJaka auti
SuokoAa epappdaiun oty KAvikr ipdén (Witherow kai
ouv. 2002, Ruppel kai ouv. 2016).

KAipaka Kindelan
Mpotdbnke amd toug Kindelan kai ouv. (1997) kai eivai

NMivakag 3: KAluaxa Long (Long kat ouv. 1995)

Mrkn mou
METPWVTAL

A: piCa dovtiou eyyug Tng oxlotiag

B: ootikn otiplén dnw emgdvelag pidag dovrioy eyyug
NG oxlotiag

C: andéotaon avatopikou auxgva dovtiou eyyug
NG OXLoT{ag Kal KOPUPNG GATVIAKNG AMdPUONG
D: KofAavon ¢atviakng andépuong

E: piCa dovtiou dnw tng oxlotiag

F: ootikr| otriplen eyyuq emipdvelag picag dovriou
dnw tng oxlotiag

G: anéoraon avarouikou auxéva dovtioU Artw
NG OXLoT{ag KAl KOPUPC PATVIAKNC Ardpuong

Avaloyieg Tou
a&lohoyouvtat

B/A (puolohoyIkr Tiur 1)
C/A (puololoyIkn Tiur) 0)
D/A (puoloAoyIKr Tiur| 0)
F/E (puolohoyikr Tiur 1)
G/E (puotlohoyikr| Tiur 0)

H Unap&n ooTikAG YEPUEAC HETAEU TWV TIAPAKEIUEVWY DOVTIGOV
(B>0, F>0 kat D<A) avtiotolxel oe emTuxnUévo anoteleoua.

Table 3: Long scale (Long et al. 1995)

Lengths
measured

A: proximal segment root

B: bone attachment along the distal surface
of the proximal segment root

C: distance from the alveolar crest bone on the distal surface
of the proximal segment root to the cementoenamel junction

D: notching of the alveolar bone

E: distal segment root

F: bone attachment along the mesial surface

of the distal segment root

G: distance from the alveolar crest bone on the mesial surfa-
ce of the distal segment root to the cementoenamel junction

Ratios
evaluated

B/A (normal value 1)
C/A (normal value 0)
D/A (normal value 0)
F/E (normal value 1)
G/E (normal value 0)

The presence of a bony bridge between the adjacent teeth (B>0, F>0 and D<A)
correspond to a successful result.

Apxeia EMnvikrg Ztopatikrig & NvaBompoowrikrig Xeipoupyikrig/
Hellenic Archives of Oral and Maxillofacial Surgery
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N Babpoc 3

Eix. 4: 2xediaypappatikry ameikévion g
KApakag Kindelan kai mapouciaon mepimwong
g Khvikrig 21X g Odovuatpikrg 2xoAdg
EKIMA wg mapddeypa agiohdynong.

Fig. 4: Schematic presentation of the Kindelan
scale, along with a representative case of the
Department of OMFS, School of Dentistry,
University of Athens (before and after,

grade 3).

Nivakag 4: KA{uaka Kindelan (Kindelan kat ouv. 1997)

Babpudg 1
Babpudg 2
Babuodg 3
Babpudg 4

Oartikr) MApwon og >75% Tou eNelupaTog g yvabooxiotiag
Oartikr) TApwaon oge 50-75% Tou eANelpuaTog g yvabooxiotiag
Oartikr) MApwon oe <50% Tou eNelupaTog g yvabooxiotiag
Arouoia ooTIKAG YEPUEAQ

O1 BaBpol 1 Kat 2 avtloToLXoUV O€ EMITUXNHEVO AMOTEAEOUA.

Table 4: Kindelan scale (Kindelan et al. 1997)

Grade 1
Grade 2
Grade 3
Grade 4

Bone fill in >75% of the alveolar cleft area
Bone fill in 50-75% of the alveolar cleft area
Bone fill in <50% of the alveolar cleft area
No complete bony bridge

Grades 1 and 2 correspond to successful results.

Siadopévn peta&l twv epeuvntiv Tou Hvwpévou Baol-
Agfou (Kindelan kar ouv. 1997, Paterson kai ouv. 2016).
A&loloyel thv ooTikr) TAPwon Tou eMelupatog g yva-
Booxiotiag péow oUyKPIoNG TIPOEYXEIPNTIKAG KAl PETEY-
xelpntikig aktivoypagiag dn&ewe. H pérpnon dev oup-
mepiAapPdvel, oUte ennpedletal and ta Tapakeipeva
dévuia kar dev amartel tv avatohr toug. Or Katnyopieg
NG KApakag mapoucidlovtal otov [livaka 4. 2tnyv Eiké-
va 4 aneikoviCetar oxediaypappatikd n khipaka Kindelan
kar mapoucidletar mepimwon g KhivikAg 2MTTX tng
Obdovuatpikrig 2xoArg EKIMA wg mapddelypa agiodyn-
onG. ApKetol epeuvnTéG opiCouv aubaipeta wg dpio yia
éva emtuxnpévo anotéheopa to 50% ootikiig MARpwong
(Babpdg | kai 2) (Revington kai ouv. 2010, Paterson kai
ouv. 2016, Kumar kai ouv. 2017). O1 Revington kar ouv.
(2010), oupmepihapBdvouy ota Kprtripia emtuxiag kai
v Urapén ootol ota akpoppidia Twv TTapaKkeIpévwy
dovtwv (Revington kar ouv. 2010). 2ta peiovektripata
NG KA[HaKag, épav tng avaykaldtntag Kal Tpoeyxelpn-
TKAG aktivoypagiag yia olykpion, cuvuttohoyietal kal
10 yeyovog ot Oe dSivel MAnpogopies yia tn B€on g
ootikiG Yépupag (Witherow kai ouv. 2002).
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parts. Moreover, there is an attempt to correct the elon-
gation of the image in the intraoral x-rays through the var-
ious calculations, where the denominator of each ratio is
the root length of the adjacent teeth. According to the
authors, the eruption of the canine is not required for the
evaluation, and the measurements can be made at any
tooth distal to the cleft (Long et al. 1995, Aurouze et al.
2000). On the other side, the overly complicated method
of assessment results in a difficult clinical application of the
scale (Witherow et al. 2002, Ruppel et al. 2016).

Kindelan scale

It was proposed by Kindelan et al. (1997), and its use is
widespread among the researchers of the United King-
dom (Kindelan et al. 1997, Paterson et al. 2016). It eval-
uates the bone fill of the alveolar cleft by comparing pre-
operative and post-operative occlusal x-rays. The assess-
ment does not include and is not affected by the neigh-
boring teeth. Their eruption is not required. The cate-
gories of the scale are presented in Table 4. The Kindelan
scale is schematically presented in Figure 4, along with a
representative case of the Department of Oral and Max-
illofacial Surgery, School of Dentistry, University of Athens.
Many researchers arbitrarily set the threshold for a suc-
cessful result to the 50% of bone fill (grade | and 2)
(Revington et al. 2010, Paterson et al. 2016, Kumar et al.
2017). According to Revington et al. (2010), the presence
of a bony layer at the apices of the teeth either side is
also required for a successful case (Revington et al. 2010).
The disadvantages of the Kindelan scale include the need
for a pre-operative x-ray, and the absence of details on
the position of the bony bridge (Witherow et al. 2002).

Chelsea scale

[t was proposed by Witherow et al. (2002), from
Chelsea and Westminster Cleft and Craniofacial Unit
(Witherow et al. 2002). The scale is based on periapical
or occlusal x-rays and offers detailed information on the
architecture of the bony bridge in the operated alveolar
cleft. At first, the area is bisected vertically by an imagi-
nary line, and the roots of the adjacent teeth are divided
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Eik. 5: >Xxediaypappaukr ameikdvion twv PETprioewy TG KAiPakag
Chelsea kal Tapouciacn xapaktnPIoTIKWY XEIPOUPYNHEVWY
nepmmoewy G Khvikigg 2IMTX g Odovuatpikig 2xohrig EKMA
avd opdda.

Fig. 5: Schematic presentation of the measurements of the Chelsea
scale, along with representative operated cases of the Department
of OMFS, School of Dentistry, University of Athens, for each
category.

KAipaka Chelsea

[Mpotdbnke and toug Witherow kar ouv. (2002), and to
Chelsea and Westminster Cleft and Craniofacial Unit
(Witherow kai ouv. 2002). H k\ipaka BaoiCetar og or-
000patviakég 1y aktivoypapieg Sr&ews Kar Tapéxel ava-
AUTIKEG TTANPOQOPIEG YIa TNV APXITEKTOVIKA TNG OOTIKAG
YEQUPAG OTNV TIEPIOXT| TNG XEIPOUPYNHEVNG oxiotiag. Ka-
Tapxdg, n TEPIOXT] SIXOTOEal vonTd e PId Katakopu-
N PECN YPapr Kai of PICeg Twv MapaKkeidévwy SovTimy
xwpiCovtal o TEooePA TETAPTNHOPIA. 2T CUVEXEIQ, Xap-
ToYPAYEtal To 00td o€ KABe TETaPTNUOPIO KABEIAS pi-
Cag kar Aappdver Babpd O (amouaoia ootou) fi 0,5 (Urap-
&€n ootou, Ox1 Péxpl T péon ypappn) 1y | (Unapén ootod,
HEXPI TN PEon ypappr}), OTiwg areikovietal oxediaypap-
patikd oty Eikdva 5. AkohoUbwg, kdbe Tepimwon tagi-
vopeftal og pia and €8 opddeg, dnwg mapouaoidoval
otov [ivaka 5. 2tnv Eikéva 5 mapouacidlovtal xapaktn-
PICTIKEG XeIpOoUpYNHEveG Trepimwoelg NG KhvikAg 2TTX
¢ Odovuatpikig 2xohig EKIMA, avd opdda tng khipa-
kag Chelsea. Or Witherow kai ouv. (2002), épioav wg
IkavoToINTIkr) KABe TEPITTtWon GTIoU UTIHPXE OOTIKY YE-
(UPA OTO QUXEVIKO TETAPTNHOPIO TwV SUO MTAPAKEIPEVWY

NMivakag 5: KAlpaka Chelsea (Witherow kat ouv. 2002)

Oudda A
Oudda B
Oudda C
Oupdda D
Oudda E

Oudda F

Mapoucia ooToy otV AdAUAVTIVOOOTEIVIKY| VWO

Kal 0TO 75% TOUAdXIOTOV Kal TwV dU0o pILWV

Mapouoia ootou otV adauavTiVOOOTEIVIKY) EVwaon

Kal 010 25% TOUAXIOTOV Kal TwV dU0 PILWY

Mapouaoia ootol TouAdxIoToV OTo 75% Kal Twv dUOo PILWV
e kateuBuvon amd To akpopE(Clo TIPog Tov auxgva
MNapouaia ootou TouAdxiotov aTo 50% Kat Twv dUo PILwV
e kareuBuvon arno To akpopEICio TTPOG ToV auxeva
Mapouaia ooTIKAC YEPUPAG Oe OTIOIODNTIOTE ONUEd TNG
oxlot{ag ekTdg arnd Tov auxEva Kal To akpoPPIClo Twv SOVTIWOV
Mapouoia ootou oto 25% 1) AydTepo Kal Twv dUo pLlwv
e kateuBuvon amd To akpoppE(Clo TIPog Tov auxéva

O1ouddeg A, B kal C avtiotoixolv og (KavoromnTIkO arnmoTEAEOUA.

Table 5: Chelsea scale (Witherow et al. 2002)

Group A
Group B
Group C
Group D
Group E

Group F

Presence of bone tissue at the amelocemental junction
and at least 75% of both roots covered with bone
Presence of bone tissue in the amelocemental junction
and in at least 25% of both roots

Presence of bone tissue across at least 75%

of the cleft roots from an apical direction

Presence of bone tissue across at least 50%

of both roots from an apical to coronal direction
Presence of a bony bridge in any area of the cleft
except apically and coronally

Presence of bone tissue 25% or less across both

roots from an apical direction

Groups A, B and C correspond to satisfactory results.

Apxeia EMnvikrg Ztopatikrig & NvaBompoowrikrig Xeipoupyikrig/
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Nivakag 6: KAiuaka SWAG (Ruppel kat ouv. 2016, Russell kat ouv. 2017)

Babudg 0
Babudg 1

Babudg 2

Babudg 3

Babudg 4

Babudg 5

Babudq 6

Arouoia ooTIKAG YEPUEAQ Kal exteBelpeveg pileg

HoV{pwy dovTIV

Aroucia ooTIKNG YEPUPAG, XwP(G ekTebelugveg pileg
HOVI{UWY SOVTIWY

Mapouaia ooTIKAG YEPUPAG O Eva TPITNUAOPLO Kal
extedeleveq piCeq povipwy dovtiwv ota dAAa dUo TpItnuopLa
(mMApwon kdtw ard Tou 1/2 g oxtotiag)

MNapoucia 0oTIKNG YEPUPAG O€ &va TPITNUAOPLO KAl
exkteBeléveq pileq pévo oto éva armd Ta dAAa duo Tpitnuédpla
(MApwon katw ard Tou 1/2 Tng oxloTiag)

Mapouoia 0oTIKNG YEPUPAG 0€ &va TPITNUAELO,

Xwplq extedelpgveq piCeq ora AAa dUo TpitnudeLa
(MApwon kdtw arnd Tou 1/2 g oxtotiag)

7

n

MNapoucia 0oTIkNG YépuPAg oe dUOo TPITNUOPLA Kal
exktebeléveq pileq oto GO TPtNUOPLO

(MA\pwon mdvw arndé Tou 1/2 g oxlotiag)

Mapouoia ooTIkNQ Yépupag oe dUo TPITNUOPLA,

Xwpiq extedelpgveq pifeq oto AAO TPITNUGELO
(MApwon mdvw ardé Tou 1/2 g oxiotiag)

MAPNG 0OTIKY) TTAYPWON, 0aP®q Mdvw arnd Ta 2/3
NG OXIOT(AC, OUUMEPIAQUBAVOUEVNG TNG TTPAYHATIKAG
1] TPOOdOKWUEVNC BE0NG TwV akpoppIZiwy

O1 BaBpol 5 kal 6 avtiotorxouv o€ MANP®WS ETITUXNUEVO ATTIOTEAECHA.

Table 6: SWAG scale (Ruppel et al. 2016, Russell et al. 2017)

Score 0

Score 1

Score 2

Score 3

Score 4

Score 5

Score 6

No bone bridge; permanent tooth roots exposed
in cleft site

No bone bridge; no permanent tooth roots exposed
in cleft site

Bone bridge present in a cleft third; permanent
tooth roots exposed in both other thirds

(cleft site filled less than 1/2)

Bone bridge present in a cleft third; permanent
tooth roots exposed in one of the remaining thirds
(cleft site filled less than 1/2)

Bone bridge present in a cleft third; no permanent
tooth roots exposed in both other thirds

(cleft site filled less than 1/2)

or

Bone bridge present in two of the cleft thirds;
permanent tooth roots exposed in the remaining third
(cleft site filled more than 1/2)

Bone bridge present in two of the cleft thirds;

no permanent tooth roots exposed in the remaining third
(cleft site filled more than 1/2)

Complete bone fill-in; definitely more than 2/3 cleft

site filled including up to and beyond actual or projected
root apices

Scores 5 and 6 correspond to totally successful results.

dovuy, (opddec A kai B), alMd kai kdbe mepimwon
ATIoU UTTFPXE OOTIKY YEPUPA OTO 75% Twv PICWV HE Ka-
TelBuvon and to akpoppiCio MPog Tov auxéva (opdda
C) (Witherow kar ouv. 2002). Evtoutolg, apgiopnteftal
av TTEPITTWOEIG HE OOTIKA YEQUPA HOVO OTO AUXEVIKO Te-
Taptnpopio (opdda B), mpénel va Bewpouvtal anmodektég
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Eik. 6: >xediaypappatikr ameikévion Twv HETPHOEWY NG KAIPakag
SWAG «kai mapouoiaon mepfmwong g Khivikig XIM1X

g Odovuatpikig 2xog EKMA wg mapddeiypa agioAdynong.
Fig. 6: Schematic presentation of the SWAG scale, along with

a representative case of the Department of OMFS, School of
Dentistry, University of Athens (score 4).

into four quarters. Afterwards, the bone is assessed, and
each quarter of each root is allocated a score O (absence
of bone), or 0.5 (presence of bone, failing to reach the
midline), or | (presence of bone, extending to the mid-
line), as presented schematically in Figure 5. Each case
is classified in one of six groups, as presented in Table
5.In Figure 5, representative operated cases of the De-
partment of Oral and Maxillofacial Surgery, School of
Dentistry, University of Athens are presented for each
group of the Chelsea scale. According to Witherow et
al. (2002), the success is determined by the presence of
bone tissue either at the cervical quarter of the neigh-
boring teeth (groups A and B), or across at least 75%
of the cleft roots from an apical direction (group C)
(Witherow et al. 2002). Nevertheless, it is doubtful that
cases with a bony bridge just at cervical quarter (group
B), should be considered acceptable or successful
(Trindade et al. 2005, Peamkaroonrath et al. 2011,
Maeda et al. 2014).

The Chelsea scale provides detailed information on the
morphology of the bony bridge, in both coronal and api-
cal parts. The authors state that the evaluation does not
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A emtuxnpéveg (Trindade kai ouv. 2005, Peamkaroonrath
kai ouv. 201 |, Maeda kar ouv. 2014).

H \paka Chelsea mapéxel avaAuTIKEG TTANPOQOPIES yia
TN Hop@oAoyia TG 00TIKAG YEPUPAg, TOOO OTO eMMedo
Tou auxéva oo Kai akpoppiikdtepa. O cuyypageic
avagépouv &t Sev IPOUTIOBETE! TV avatoAr] Tou Kuvo-
dovta, kabwg ol petprioeig propouv va yivouv kai Bdoel
Tou Tapakeipevou dovtiol Katd tn piktr odovropuia.
AN v dMn TAeupd, n epappoyr NG KAipakag eivai
Suokon kar moAdmhokn (Ruppel kai ouv. 2016).

KAipaka SWAG

H mo mpdopatn kAipaka mpogkue amd to mpdypappa
Americleft tng Bépeiag Apepikig kal ovopudotnKe Tutio-
roinpévn pébodog agiohdynong pooxeupdtwy (Stan-
dardized Way to Assess Grafts — SWAG) (Ruppel kai
ouv. 2016, Russell kar ouv. 2016, 2017). To mpdypappa
Americleft éxel wg okomd v Tapousiacn twv amote-
Aeopdtwy Tou avapévovtar and v opadikr] anokatd-
otaon twv acbevav Pe oxIoTia, kal Tov kaBopiopd twv
KUplwv onpeiwy and dIaQopeTikd TOWTAKOMG, TTOU GUV-
Séovtal pe Betikry ékPaon. H kh\ipaka SWAG BaoiCetal
og omoBoeatviakés fi aktivoypagieg dn&ews. To ootd
agiohoyeital Eexwplotd oe kabéva tprtnudpio (akpop-
PIQIKS, PECO, HUAIKO) TNG TTEPIOXTG TNG OXIoTiag Kar Aap-
Bdvel Babud O (amousia ootk yépupag pe exteBelpé-
VEG TIapakeipeves piceq), | (amoucia ootikrg yépupdg,
aM\d ooTikr] KEAUPN Twv TIapakelpévwy piIfwv), f 2 (ma-
poucia ooTIKAG YEpuPAg). AkoAoUBwe TPoKUTTTEl TO
dBpoiopa amd ta tpia tprtnpdpia, Kai n mepimwon Aay-
Bdvel ouvohikd Pabud amd O (amotuxia pooxeipdtog
Kal Kakr TIPOyVwon via VEo POoXeupa), €wg 6 (TTAeng
ootk TAPWoN Kai PUOIOAOYIKS UPOG QATVIaKrG AKPO-
Aooiag), émwg mapouacidletal otov [ivaka 6. 2ty Eikd-
va 6 areikoviCovtal oxediaypappatiké ol HETPHOEIS TG
kApakag SWAG kai mapouoidletal mepimwon g KA-
vikig 2TTTX g Odovuarpikig 2xoArc EKIMA wg mapd-
Seiypa a&lordynong. Or Ruppel kai cuv. (2016), dpioav
WG TAPWG EMTUXNPEVEG TIG TIEPITTTIWOEIG e BaBud 5 kai
6, 4ToU UTIdPXel OOTIKY YEPUPA TOoUAdxIoTov ota dUo
TPNPOPIA NG oXIoTIag, XwpPIG exteBeipéveg pileg povi-
pwv dovtwv (Ruppel kai ouv. 2016).

H hipaxka SWAG agloloyei 1o patviakd ootd og 6An v
€KTaon NG oxiotiag, and To eNMedo TOU Auxéva €we KAl
1a akpoppiia. Or petprioeig priopouv va yivouv kai otn
pikTry oSovtoguia, kabwe ta Tprnudpia urmoAoyidoval wg
TIPOG TN OXIoTia, KAl &XI WG TTPOC TA TTAPAKelpeva ddvtia.
EmmAéov, n kK\uaka kdver pia oxetikr| mpdPAeyn g emi-
TuxIiag piag véag emépBaong pooxeupuatog, kabwg aglo-
Aovel kal Ty ootk KAAUYN A Hn Twv TTapakeigévay Sov-
Tov. O Mepmmwoelg pe ouvohikd Pabud 3 1) 4 Bewpouv-
Tal KAAUTEPNG TIPOYVWONG OF VEQ TOTTOBETNON POOoXeU-
patog, og oxéon pe autég pe Babuoroyia | A 2 (Ruppel
kai ouv. 2016). Av kai n khipaka SWAG &ev amartef 1diai-
TEPEG PETPATEIC, EVIOUTOIC N epappoyr NG efval oxeTikd

Kapmépog I. kar ouv./Kamperos G. et al.

Mivakag 7: MAEOVEKTIUATA KAl UELOVEKTIUATA TWV AKTIVOYPAPIKDV
KAldkwy a&loAdynong Tou BaciCovtal oe anAég aktivoypapieg

Khipaka MAcovekTripara Meiovekmipata
KNuaka *EUKoAn ot xprion *Ta mapakeipeva dovria
Bergland npénel va Bplokovral
Kal KAfpaka oTnV TEAKN) Toug B€on
Enemark «A\ev aEl0\oYE(Tal TO 00TS
OKPOPPIZKA
KAlpaka +Atlohoye(tal To 00T0, *AUOKOAT 0Tn XPron
Long AUXEVIKA Kal aKPOPPIZIKA
*AlopBwvel oe KATTOoLo
Babud v apapdpPwon
™G akTivoypapiag
/ey anawrefral Ta napaxei-
peva dévria va Bplokovral
oTtnV TeAIKr) Toug Bgon
KNuaka «Aev anarre(tal Ta apakel- | <Aev divel MAnpopopieg
Kindelan peva dovria va Bplokovral yla ) B€on Qg 00TIKNG
otnV TeAIKr) Toug B€on YEQUPAG
*Artartel Kal TIPOEYXELPNTIKN
aKTIVOYypa®ia yia oUykplon
KAlpaka *AEloAoye(tal To 0oTo, *AUOKOAN 0Tn XPron
Chelsea AUXEVIKA Kal AKPOPPIGIKA
/ey anarrefral Ta mapaxei-
peva dovrla va Bplokovral
oTtnV TeAIkr) Toug Bgon
KNuaka *AEloAoye(tal To 0oTo, *YXETIKA DUOKOAN
SWAG QUXEVIKA Kal aKpoPPICKA oTn xpPnon
/ey anarrefral Ta napaxei-
peva dévria va Bplokovral
otnV TeAIkr) Toug Bgon
I XETIKA TTPORAEYN TNG
enituxiag pag véag
eMEUPaoNQ HooXeUUATOG

require the eruption of the canine, and the measure-
ments can be made at any tooth distal to the cleft, dur-
ing the mixed dentition. On the other hand, the appli-
cation of the scale is difficult and complicated (Ruppel
et al. 2016).

SWAG scale

Recently, a new scale was created by the Americleft proj-
ect of North America, and was named as Standardized
Way to Assess Grafts — SWAG (Ruppel et al. 2016, Rus-
sell et al. 2016, 2017). The purpose of Americleft project
is to demonstrate the outcomes to be expected with
team care in cleft patients, and to define the key features
of various protocols that are associated with favorable
outcomes. The SWAG scale is based on periapical or oc-
clusal x-rays. The bone tissue is assessed independently
in each third (apical, middle, coronal) of the cleft site, and
allocated a score of O (absence of bony bridge with ex-
posed tooth roots), | (absence of bony bridge with bone
coverage of tooth roots), or 2 (presence of bony bridge).

Apxeia EMnvikrg Ztopatikrig & NvaBompoowrikrig Xeipoupyikrig/
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Table 7: Advantages and disadvantages of the radiographic
scales based on plain radiographs

Scale

Bergland scale
and
Enemark scale

Long scale

Kindelan scale

Chelsea scale

SWAG scale

Advantages

+Simple application

*The alveolar bone is eva-
luated both coronally and
apically

+Corrects to some degree the
distortion of the radiograph
*The adjacent teeth are not
required to be in their final
position

*The adjacent teeth are not
required to be in their final
position

*The alveolar bone is
evaluated both coronally
and apically

*The adjacent teeth are not
required to be in their final
position

*The alveolar bone is
evaluated both coronally
and apically

*The adjacent teeth are not
required to be in their final
position

*Provides a relative pro-
gnosis for regrafting

Disadvantages

*The adjacent teeth
should be in their

final position

*The alveolar bone is not
evaluated apically

«Difficult application

*No details on the position
of the bony bridge

*Need for a pre-operative
x-ray for comparison

«Difficult application

*Relatively difficult
application

Mo TTOAUTIAOKN O€ Ox€on e AMeG. H Kkhpaka dev éxel
akdpn xpnotpotoinBel amd dAoug epeuvntég, mbavdta-
1a AMyw NG MEAoEATNG Tapousiacig TG

Ta mAeovekTripata kar JEIOVEKTPATa TG kabepiag aku-
voypagIkig KAfJakag a&lohdynong mou BaciCovtar og
anhég akuvoypagieg ouvoyiCovtal otov [ivaka 7. H avd-
Auor] Toug odnyel oe evdiagepouces SIaMOoTWOEI§ yia ta
XAPAKINPEIOTIKE TTOU TIPETTEN VA €XEl JIA TETOIA KAJAKA:
Am\étnta: H eukohia xpriong eivar peydAng onpaciag
yia v eupeia diddoon piag khigakag. To yeyovog autd
motoTnoleital and v emtuxia tng kAigakag Bergland,
Evavtl AMwV TTOAUTIAOKOTEPWY TIPOTACEWV.
EmavaAnyipdétnta: H emavangipdtnta peta&u tou idiou
/kal diagopetiky agloloyntwv yia TG kAjuakeg Berg-
land, Kindelan, Chelsea kal SWAG avagépetar yevikd wg
ikavortointikr] (Nightingale kai ouv. 2003, Peamkaroon-
rath kar ouv. 201 |, Russell kai ouv. 2017).

A&loAéynon tou ootou og 6Ao To UYPog TG oxIoTiag:
O1 mahaidtepeg Khipakeg €divav Baputnta oto enimedo

Tépog 19, No 3,2018/Vol 19, No 3,2018

177

The sum of the scores of all thirds is then calculated and
each case is assigned a total score from O (failed graft with
poor regraft prognosis) to 6 (completely filled cleft site
with normal alveolar bone height), as presented in Table
6. The measurements of the scale are also presented
schematically in Figure 6, along with a representative op-
erated case of the Department of Oral and Maxillofacial
Surgery, School of Dentistry, University of Athens. Ac-
cording to Ruppel et al. (2016), the cases with score 5 or
6 are considered totally successful, having a bony bridge
at least in two thirds of the cleft site, without exposed
permanent tooth roots (Ruppel et al. 2016).

The SWAG scale evaluates the alveolar bone in the
whole height of the cleft site, both coronally and api-
cally. The assessment can be performed during the
mixed dentition, because the thirds correspond to the
cleft site and not the adjacent teeth. Furthermore, the
scale provides a relative prognosis for regrafting, by
evaluating the bone coverage of the adjacent teeth. The
cases with total scores 3 or 4 are considered having
better prognosis for regrafting, than those with scores
| or 2 (Ruppel et al. 2016). Even if the SWAG scale
does not require special measurements, its application
may be more complicated than others. The scale has
not been used by other researchers, probably due to
its recent publication.

The advantages and disadvantages of each radiographic
scale based on plain radiographs are summarized in Table
7. Their analysis leads to interesting remarks on the char-
acteristics that such a scale should possess:

Simplicity: An easy clinical application is of great impor-
tance for the widespread use of the scale. This is verified
by the success of the Bergland scale, in contrast to other
more complicated ones.

Reproducibility: The reproducibility between the same
or other evaluators is generally considered satisfactory
for Bergland, Kindelan, Chelsea and SWAG scales
(Nightingale et al. 2003, Peamkaroonrath et al. 2011,
Russell et al. 2017).

Evaluation of the bone in the whole height of the cleft
site: The older scales only assessed the bone level coro-
nally, while the most recent ones both coronally and api-
cally. A bone deficit, located in the middle or apical third
of the neighboring roots, affects possible orthodontic
movements and dental implant placement (Hynes et al.
2003, Semb et al. 201 1).

Clear success threshold: Every scale proposes differ-
ent thresholds, high or low, for considering a case suc-
cessful. All of them, except for the Long scale, agree
that the mere presence of a bony bridge is not enough.
A case with a marginal bone level of less than 50% of
normal height, or with bone fill of less than 50% of the
bone deficit, is surely not successful. On the other
hand, most scales, apart from the Enemark and
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TOU 00ToU PJOVO AUXEVIKG, EVW Ol TTIO TTPOOPATEG OUVU-
mroAoyiCouv To 00Td Kal akpopPIdikd. ‘Eva ootikd EMely-
jd, TTPOG TO PEDCO 1) TO AKPOPPIIKS TEITNHOPIO, TNPEE-
ACer T duvatdtnta opBodOVIKOV PETAKIVACEWY Kal TTi-
Bavrig tomobétnong odovtikol epgutelpatog (Hynes
kai Earley, 2003, Semb kai ouv. 201 ).

Yagég opio emtuxiag: Kabe khipaka opiCel diapopetikd
opla, epioodtepo 1 Aiydtepo auotnpd, mévw amd ta
orola pia mepimwon kpivetar emtuxnpévn. OAeg dpwg
ouykAivouv (pe egafpean v khipaka Long) éu dev apkel
anm\ag n umapén piag ootikAg yépupag. Mia mepimmwon
pe ootk Vépupa kdtw tou 50% Tou @uoiohoyikoU
Uoug, 1} e ootikr] MARpwon Katw tou 50% tou eMel-
patog, efval mpoeavwg PN emtuxnpévn. Amd Ty dMn
TIAeUPd, oI TIEPICOOTEPEG KAIHAKEG PEPOUV EEXWPIOTH
Katnyopia yia tnv amoucia ooTikAg yépupag, pe eEaipe-
on T¢ khipakeg Enemark kai Chelsea.

Epappoyn og pikt kar pévipn odovroguia: H agiohd-
ynon tng emtuxiag otn @don NG HIKTG odovtopuiag
emtpénel i dievépyeia mOaviv dlopOwTKWV Xeipoup-
yIKQV emepPdoewy. H duokohia éykertal oto yeyovog du
ol PETPOEIG yivovtal ouvrBwg og OX€on [e Ta TTAPAKE(-
peva dévtia, Pe Tov kuvodovta va avatéMel apKetd Petd
TV ToTToBETNoN Tou 00TIKOU HOOXEUHATOC, OTNV TIAEI-
oynopia twv mepmwoswv. H povadikr khipaka mou dev
ennpedletal kabBdhou amnd ta mapakeipeva dévua sivai
n Kindelan, mou petpd tnv ootikr TAHPWON Tou eMEIp-
patog. Amd tnv dMn TAeupd, ol kAipakeg Long kai
Chelsea a&lohoyoUv to amotéAeopa oe oxéon e Td Tia-
pakeiueva dova, aveEaptritwg timou. O1 Witherow kai
ouv, 2002 emxeipnpatoroyolv &t to anotéreoya de Ba
aMd&el onpavtikd akopn Kar JETd TNV avatoAr] Tou Ku-
vodovta (Witherow kai ouv. 2002). H kAfpaka SWAG
aglohoyel TV 00TIKY YEPUEA WG TTPOG TA TEITNHOPIA TNG
oxiotiag, 1o dvw Oplo TG omoiag Sev eival 0ageg, evad
TAUTOXPOVA OUVUTTOAOYICEl TV 0OTIKr) KAAUYN Twv pI-
(v, yeyovog Tou TipokaAel olyxuon. Téhog, a&iCel va
onpelwBel éu n k\yaka Bergland, av kai mpoteivetar and
TOUG EI0NYNTEG TNG Va epappSletal Tav €XOuV OAOKAN-
pwBel o1 opBodovtikég petakivioelg, evioUtolg Xpnol-
poroleital and KAmoIouG EPEUVNTEG KAl OTN HIKT) 0O0V-
toguia (Nightingale kar ouv. 2003, Peamkaroonrath ka
ouv. 201 1).

KAIMAKEX BAXIZOMENEZ ZE YINOAO-
MNXTIKH TOMOIPA®IA

‘Onwg pdvnke and ta mpoavapepBévea, ol KAUAKeS Tou
BaociCovtar oe aMAEG aktivoypagieg €Xouv Kal PJEIOVEKTH-
pata. Mpwtov, péow omoboeatviakwy 1) aKTivoypapiwmy
dNEewg, dev undpxel duvatdtnta a&loAdynong tou md-
XOUG TNG OOTIKAG YEPUPAG, TIOU amoTeAel onuavukr ma-
PAUETPO TO0O0 YIa TG 0pBOSOVIIKEG PETAKIVoEIG, OO0
karl yia tnv mavr| Tomobétnon epguteduatog (Lee ka
ouv. 1995, lino kar ouv. 2005, Suomalainen kar ouv. 2014).

Kapmépog I. kar ouv./Kamperos G. et al.

Chelsea ones, propose a separate category for the ab-
sence of bony bridge.

Application in both mixed and permanent dentition:
Evaluating success in the mixed dentition permits possi-
ble regrafting. The difficulty lies in the fact that the meas-
urements are usually made in relation with the teeth ad-
jacent to the cleft area; and in most cases, the canine
erupts many years after grafting. Only the Kindelan scale
is unaffected by the adjacent teeth, because it evaluates
the bone fill of the deficit. On the other hand, the Long
and Chelsea scales are applied regardless of the type of
the adjacent teeth. According to Witherow et al, 2002,
the result is unlikely to change significantly even after the
eruption of the canine (Witherow et al. 2002). The
SWAG scale assesses the bony bridge in each third of
the cleft site, the upper limit being unclear. In the same
time, it evaluates tooth root exposure, thus causing con-
fusion. Lastly, the Bergland scale is applied in the mixed
dentition by some researchers, even though it was sup-
posed to be used after all orthodontic movements are
completed (Nightingale et al. 2003, Peamkaroonrath et
al. 201 1).

SCALES BASED ON COMPUTED
TOMOGRAPHY

As previously described, scales based on plain radi-
ographs have certain weaknesses. First, periapical or oc-
clusal x-rays cannot evaluate the thickness of the bony
bridge, which is a crucial parameter for orthodontic
movements and dental implant placement (Lee et al.
1995, lino et al. 2005, Suomalainen et al. 2014). Second,
conventional x-rays are characterized of various imaging
problems, such as distortion, structure overlap and diffi-

Apxeia EMnvikrg Ztopatikrig & NvaBompoowrikrig Xeipoupyikrig/
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Aeltepov, N AN anm\@v akTvoypdeiov OEpel TTOIKING
arelkOVIOTIKWV TIPOPRANHAGTWY, HETAEU Twv omolwv 1) Tia-
PAPOPPWON TNG EIKOVAG, N aMnAemiBeon dopwv Kar n
duokohia otnv TomoBétnon tou acBevoug (Waitzman kai
ouv. 1992, Hamada kai ouv. 2005). H mpoomndéBeia apib-
pnTikng S16pBwong TG MapapOPEWoNG, TTOU ETTIXEIPETA
amd v kAipaka Long, dev akupvel ta undAoima Tpo-
BAjuata. Oewpeftal, ét ol kKhipakeg autég mbavdtata
uTEpeKTIHoUV TV emtuxia tng emépPaong (Lee kar ouv.
1995, lino kai ouv. 2005, Liu kai ouv. 2016). l'evikd mpo-
Telvetal emiong of opBodOVTIKEG PETAKIVATEIG OTNV TTEQIO-
xr] va efval TPOGEKTIKEG, AKOMN Kal av 1o UPog TG oot
KNG yépupag eivar ikavorointikd. AUTEG TIG aduvapieg
arnonelpdtal va avIHETWITIoE! N XPron TG UMTOAOYIOTIKAG
Topoypagiag. Méow g texvoroyiag autig, eivarl eIk
N aKPIPrG HETPNon Tou UPOoUG Kal Tou TIAXOUG TOU 00ToU,
Sixwg Mapapopewoelg i aMniemBéaoeig dopwv (Waitz-
man kai ouv. 1992). Emiong, n tomoB€tnon tou acBevoug
efval Mo eheyxdpevn kai ta eupripata ouykpiolpa (Wait-
zman kai ouv. 1992). Ané v dMn mAeupd, o KOOoTOG
kal n &éon aktivoPohiag eivar augnuéva oe oxéon e TG
anhég akuvoypapieg (Rosenstein kai ouv. 1997).
H peteyxeipnuikr| apakoAotBnon twv acBevav pe yva-
Booxiotia péow KAAOOIKAG UTTOAOYIOTIKAC TOHOYPA®iag
TpotddnKe ota péoa tng dekaetiag tou 1990, pe 1o ev-
Slapépov va EMKEVIPWVETAl ApXIKd OTNV eKTIUNGN TG
anoppdenong Tou HOOXeUUATOG HECW OYKOPETPNONG
(van der Meij kar ouv. 1994, Honma kai ouv. 1999). [NAé-
0V, Ol OUYXPOVEG EPEUVEG TTPOTEVOUV OUVHBWE TN XPN-
On TNG UTTOAOYIOTIKNG Topoypaeiag kwvikig d€opng
(cone beam computed tomography — CBCT), n omoia
TIPOOEEPEl T duvatdtnta Tplodidotatng ameikoviong
TOU atviakou ootoU, He onpavikd peiwpévn ddon akt-
voPohiag (Oberoi kai ouv. 2009, Wangsrimongkol kai
ouv. 2013, Suomalainen kar ouv. 2014, Liu kai ouv. 2015,
Wang kai ouv. 2016). Ooov apopd otig Siaotdoeig TG
00TIKAG Yépupag, agloloyeftal to UPog, To Tdxog 1 To
enimedo tou eddpoug NG pIvAG, pe didpopa cuoTpata
pétpnong, ouviBwg oe oUyKpIon He TA TIAPAKEIEVa
ddévtia fj pe 1o avtiBeto uyigc nuipdpio (Tai kai ouv.
2000, lino kai ouv. 2005, Kim kar ouv. 2008, Marukawa
kai ouv. 201 |, Wangsrimongkol kai ouv. 2013, Suoma-
lainen kai ouv. 2014, Liu kar ouv. 2015, Liu kai ouv. 2016,
Meazzini kai ouv. 2016, Shirota kai ouv. 2016, Wang kai
ouv. 2016, Garib kar ouv. 2017, Han kar ouv. 2017). Ai-
veg €peuveg (Liu kar ouv. 2015, Meazzini kai ouv. 2016,
Garib kai ouv. 2017) emxeipolv va Bécouv dpia yia va
BewpnBel kahd To peteyxeipnuikd amotéleopa, Eexwpl-
0Td OpWG yIa kABe TTAPAPETPO Kal wG eEAG
— To Uyog g ootikAG Yépupag va Bploketal TouAdxi-
otov oto 50% Tou PUOIoACYIKOU
— To nméxog NG ootikAG yépupag va Ppioketal TOUAdXI-
otov oto 50% Tou uoIoAoyIKOU
—To enfmedo tou eddpoug TG pIvog va eival amwg
ehappd Kofho
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culty in patient positioning (Waitzman et al. 1992,
Hamada et al. 2005). Numerical corrections, attempted
by the Long scale, do not solve the rest of the imaging
problems. All these scales are thought to overestimate
to some degree the success of the surgical intervention
(Lee etal. 1995, lino et al. 2005, Liu et al. 2016). Ortho-
dontic movements in the area should be performed
carefully, even if the height of the bony bridge is satisfac-
tory. Computed tomography attempts to address these
weaknesses. This technology enables measuring the
height and thickness of the bony bridge accurately, with-
out distortion or structure overlap (Waitzman et al.
1992). Patient positioning is much more controllable, and
the results are reproducible (Waitzman et al. 1992). On
the other side, the cost and the radiation dose are in-
creased compared to plain radiographs (Rosenstein et
al. 1997).
Conventional computed tomography was proposed in
the mid-1980s for the postsurgical follow-up of alveolar
cleft patients, initially focusing in the volumetric evaluation
of the resorption of the bone graft (van der Meij et al.
1994, Honma et al. 1999). Most recent studies usually
propose the use of cone beam computed tomography
(CBCT), which offers three-dimensional imaging of the
alveolar bone, with significantly reduced radiation dose
(Oberoi et al. 2009, Wangsrimongkol et al. 2013, Suo-
malainen et al. 2014, Liu et al. 2015, Wang et al. 2016).
As for the dimensions of the bony bridge, the height, the
thickness and the level of the nasal floor are evaluated,
with various methods, usually in relation to the adjacent
teeth or to the nonaffected side (Tai et al. 2000, lino et
al. 2005, Kim et al. 2008, Marukawa et al. 201 |, Wangs-
rimongkol et al. 2013, Suomalainen et al. 2014, Liu et al.
2015, Liu et al. 2016, Meazzini et al. 2016, Shirota et al.
2016, Wang et al. 2016, Garib et al. 2017, Han et al.
2017). Few studies (Liu et al. 2015, Meazzini et al. 2016,
Garib et al. 2017) attempt to set thresholds for charac-
terizing a good postsurgical outcome, separately assessing
each parameter, as follows:
— Height of the bony bridge at least 50% of normal
height
— Thickness of the bony bridge at least 50% of normal
thickness
— Nasal floor level only slightly notched
The measuring systems which are based on computed
tomography are not very popular among the scientific
community. Moreover, there is no single success scale
that considers all dimensions of the bony bridge. Suoma-
lainen et al. (2014) are the only researchers attempting
to calculate a cumulative score out of each dimension of
the bony bridge (Suomalainen et al. 2014). A single scale
is formed, but it is not correlated with the success of the
surgical intervention.
After summarizing the literature data, it is still unknown
whether a success scale based on computed tomography
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Ta ouotripata pétpnong mou Baacifovtal o uToAoyIoT-
Kr) Topoypagia dev €xouv Bpel eupeia ammxnon otny -
otnpovikr Kovétnta. EmmAéov, kapia épeuva dev mpo-
Telvel eviaia khigaka agioAdynong tng emrtuxiag, mou Ba
ouvutiohoyiCel TApw¢ TIC dIAoTdoElg NG OATVIAKNG
akpoAogiag. O1 Suomalainen kai ouv. (2014) eivar ol po-
vadikof ou emixeipouv va abBpoioouv T BabBpoloyia
Tou AdpBdvel kdBe didotaon g ooTKAG YEQuPag (Suo-
malainen kar ouv. 2014). Me tov tpdmo autd dnpioup-
yeftar pia eviaia kK\jpaka BaBpoAoyiag, n omoia dpwg dev
OUOXeTICeTal amd TOUG EPEUVNTEG HE TNV EMTUXIA TNG
eméuBaonc.

>uvouitovtag ta dedopéva tng PiPANioypapiac, mpoky-
TTTEl TO £PWTNHA AV pId KAJaKa ermrtuxiag faci{épevn oe
UTTOAOYIOTIKY Topoypagia Ba prmopoloe va avikataotr-
o€l TG TTapadoaIaKeS, TTOU XPNOIHOoTIoIoUVTal WG OrjUE-
pa. EmmAéov, av pia tétoia khipaka Ba agopouloe dAeg
TG TepIMWOoelG 1} Ba eixe ouykekpipéveg evoeiteig. Me-
PIOOATEPEC EPEUVEG ATTAITOUVTAl TTPOG AUTEG TIG KATEU-
Buvoelc.

2YMIMEPAXMATA

. O1 kANpakeg agloAdynong tng emtuxiag olykAeiong
yvaBooxiotiag mou xpnoipomololvial €wg orjpepa Pa-
ofCovtal Kupiwg og amAég akTivoypagieg, e o yw-
ot kai dladedopévn tnv kAuaka Bergland.

2. O1 kA\pakeg agloAdynong mpémel va eival amiég kai
emavaNjyipeg, va aglohoyoulv To 0otd oe Ao To UPog
NG oxiotiag, va Btouv oagég dplo emTuxiag kar va
pmopoUv va epappdlovial oe pIKT Kal Ovidn 0dov-
Topuia.

3. H umohoyiotikr topoypagia €xel onpavtkd mAsove-

KTUATa OTn METEYXEIPNTIKY TTapakoAoubnon Twv

aoBevav pe yvabooxiotia, Aoyw tng duvatdtnrag pé-

TENONG ToU UPoug Kal Tou TTAXOUG TNG OOTIKAG YEPU-

pac pe akpiBeia, Sixwg MapapopPWaoEig fj aMnAerI-

BEoeig dopwv.

H epyaoia amotelel pépoc e Sibaktopikric SiatpiBric
Tou [ewpylou Kaumépou, o oroiog eivar undtpopog tou
«KovwpeAouc I6pupatoc AAéEavépoc 2. Qvdoney.

Kapmépog I. kar ouv./Kamperos G. et al.

could replace the traditional ones, which are used even
today. Moreover, a scale based on computed tomogra-
phy should be applied in every case or it should be re-
served for special indications? Further research is neces-
sary in these fields.

CONCLUSIONS

. The success scales for the evaluation of alveolar cleft
repair which are used today, are mainly based on plain
radiographs, the Bergland scale being the most widely
known.

2. The success scales should be simple and reproducible,
evaluating the whole height of the cleft site, in both
mixed and permanent dentition, with a clear success
threshold.

3. Computed tomography has significant advantages in

the postsurgical follow-up of alveolar cleft patients, due

to the capability of accurate measuring the height and
thickness of the bony bridge, without distortion or
structure overlap.

The article is part of the doctoral thesis of Georgios Kam-
peros, who received scholarship from the «Alexander S.
Onassis Public Benefit Foundation.
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