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IZVESTAJ

1. Biografski i bibliografski podaci o kandidatu

Mr Neda Stefanovi¢ rodena je 07.12.1976. godine u Beogradu. Osnovnu Skolu
“Drinka Pavlovi¢” zavrsila je sa odlicnim uspehom i diplomom “Vuk Karadzi¢”. Nakon
osnovne Skole, 1991. godine uspisala je prirodno-matematicki smer Il Beogradske
Gimnazije koju je takode zavrSila sa odliénim uspehom. Stomatoloski fakultet

Univerziteta u Beogradu upisala je akademske 1995/96. godine. Od aprila 2001. do



septembra 2002. godine obavljala je funkciju Studenta prodekana i bila ¢lan Upravnog
odbora Stomatoloskog fakulteta. Aktivno je ucestvovala u radu Saveza studenata
stomatoloskog fakulteta u okviru Komisije za medunarodnu saradnju i Komisije za
naucno-istrazivacki rad. U toku Skolske 2002/03. godine bila je sekretar Evropske
asocijacije studenata stomatologije (EDSA - European Dental Students Association),
kao i predsednik organizacionog odbora 5. EDSA kongresa, koji je odrZzan u Beogradu, u
aprilu 2003. godine. Bila je stipendista Kraljevine Norveske, Fonda Kraljevskog Doma
Karadordevica i Nemacke sluzbe za akademsku razmenu (DAAD - Deutscher
Akademischer Austauschdienst). Diplomirala je 27.09.2002. godine sa prosecnom
ocenom 9,46. Pripravnicki staz za doktora stomatologije obavila je na Stomatoloskom
fakultetu u Beogradu, a drzavni ispit polozila je 27.04.2004. godine. Magistarske
studije iz oblasti ortopedije vilica upisala je akademske 2002/2003 godine. Tokom
magistarskih studija, izvodila je prakticnu nastavu za studente IV i V godine osnovnih
studija i obavljala volonterski klinicki rad na Klinici za ortopediju vilica Stomatoloskog
fakulteta u Beogradu. Ispite predvidene planom i programom magistarskih studija
polozila je sa prosecnom ocenom 9,75. Magistarsku tezu pod nazivom PROCENA
POUZDANOSTI KOMPJUTERIZOVANIH KEFALOMETRIJSKIH PREDVIDANJA REZULTATA
HIRURSKE KOREKCIJE MANDIBULARNOG PROGNATIZMA (M72) odbranila je 30.10.2007.
godine. Od decembra 2006. godine zaposlena je kao demonstrator, a od juna 2007.
godine kao klinicki lekar na Klinici za ortopediju vilica Stomatoloskog fakulteta.
Usavrsavala se na velikom broju domacih i medunarodnih kongresa, u kojima je i
aktivno ucestvovala.

Clan je Srpskog lekarskog drustva, Evropskog ortodontskog drustva (EOS),
Evropskog udruzenja studenata postdiplomskih studija ortodoncije (EPSOS), Americke
asocijacije ortodonata (AAO), Svetske federacije ortodonata (WFO), DAAD i EDSA
Alumni klubova. Tecno govori engleski, Spanski, grcki i nemacki jezik. Simulatano i
konsekutivno prevodi sa engleskog i Spanskog na srpski jezik.

Mr Neda Stefanovic je kao prvi autor i koautor do sada objavila éetiri rada, od
Cega dva u casopisu indeksiranom u bazi SC/ (M21 i M23), jedan u casopisu
indeksiranom u bazi SCI expanded (M24) i jedan u Casopisu od nacionalnog znacaja

(M52). U maju 2011.godine odrzala je predavanje po pozivu na Case Western Reserve




Univerzitetu u Klivlednu, SAD, u okviru koga je prezentovala deo rezultata ove
disertacije. Saopstila je 17 radova na inostranim (M34), Cetiri na domacem (Mé4) i dva
rada na studentskim kongresima. Dosadasnji indeks kompetentnosti kandidata iznosi
27,8.

2. Pregled doktorske disertacije

Doktorska disertacije mr Nede Stefanovié izloZzena je na 214 strana teksta koji
je rasporeden u devet poglavlja: Uvod, Pregled literature, Ciljevi istrazivanija,
Materijal i metod, Rezultati, Diskusija, Zakljucci, Literatura i Glosar. Disertacija sadrzi
77 slika, 44 tabele i 30 grafikona. Literaturu Cini 341 bibliografska jedinica.

Uvod u naucni problem je postepen, kroz opsezan pregled savremene literature
koji daje uvid u postojeca znanja o dvodimenzionalnoj i trodimenzionalnoj analizi
gornjih vazdusnih puteva i mekih tkiva lica. Pregled literature podeljen je na 10
odeljaka. Prvi (2.1) govori o istorijskom aspektu i znacajnosti trodimenzionalnog
shvatanja kraniofacijalnog i stomatognatog sistema. 2.2 daje pregled vezan za
radiografsku revoluciju, u okviru koga je izlozena problematika dvodimenzionalnih
analiza kraniofacijalnih struktura, digitalizacije radiograma, kao i prednosti
trodimenzionalne u odnosu na dvodimenzionalnu analizu. Odeljak 2.3 se, uz kratak
istorijski pregled razvoja, osvr¢e na dva modaliteta za dobijanje trodimenzionalnih
slika - kompjuterizovanu tomografiju (CT) i magnetnu rezonancu (MRI). Podaci iz
literature vezani za Kompjuterizovanu tomografiju konusnog zraka (CBCT) dati su u
delovima 2.4, 2.5, 2.6 i 2.7. Ovaj segment pregleda liteature daje osnovne podatke o
sve prisutnijoj tehnologiji za dobijanje 3D slika kraniofacijalnog kompleksa (CBCT-u) -
od tehnika prikupljanja podataka, preko rekonstrukcije 3D slika, preciznosti skenera,
izlozenosti zraCenju, klinicke primene, ograniCenja sve do medicinsko-pravne
regulative. Odeljak 2.8 daje kratak osvrt na ekstrakcionu ortodontsku terapiju, njene
zacetke, zastupljenost, prednosti i mane, i debate koje ova vrsta terapije i dalje
pokrec¢e. U okviru dela 2.9 opisani su osnovni problemi vezani za dentofacijalne

deformitete i njihovo leCenje. Zavr$ni deo pregleda literature (2.10) sadrzi osnovne




anatomske podatke o gornjim, odnosno faringealnim vazdusnim putevima, njihovoj
funkciji i uticaju na razvoj kraniofacijalnog sistema.

Ciljevi istrazivanja su precizno definisani, i odnose se na dvodimenzionalnu
(2D) i trodimenzionalnu (3D) analizu promena faringealnih vazdusnih puteva i mekih
tkiva lica kod pacijenata lecenih razli¢itim vidovima ortodontske ili ortodontsko-
hirurske terapije.

Poglavlje Materijal i metod sadrzi postupan i detaljan opis metodologije
istrazivanja. Uzorak se sastojao od 107 ortodontskih i ortodontsko-hirurskih pacijenata
izdvojenih iz grupe od 141 pacijenta tretiranog na Stomatoloskom fakultetu i u
Univerzitetskoj bolnici Case Western Reserve Univerziteta, u Klivlendu, Ohajo, SAD.
Svi pacijenti su snimljeni CBCT skenerom u okviru standardnog dijagnostickog i
terapeutskog postupka, pre i posle terapije. Karakteristike i parametri CBCT skenera
koris¢enog za ova snimanja opisani su na pocetku poglavlja. Ortodontsku grupu &inili
su pacijenti tretirani ekstrakcionom i neekstrakcionom ortodontskom terapijom, dok
su ortodotnsko-hirurSku grupu Cinili pacijenti tretirani antriornim pomeranjem gornje
vilice, anteriornim pomeranjem donje vilice, bimaksilarnom korekcijom Il skeletne
klase i bimaksilarnim anteriornim pomeranjem uz genioplastiku. Nakon detaljnog opisa
uzorka i aparata koriscenih u okviru disertacije, opsezno je opisan postupak analize
snimaka. Najpre je objasnjena orijentacija snimaka u sve tri ravni prostora u odnosu
na pravu horizontalnu, mediosagitalnu i infraorabitalnu ravan. Za svakog pacijenta
izdvojeni su faringealni vazdusni putevi, koji su deljeni na nazofarinks (NP) i orofarinks
(OP) 1 analizirani trodimenzionalno, kao zapremine. U okviru OP-a odredivan je najuzi
deo i merena je njegova povrsina - AMPC (Area of maximal pharyngeal constriction).
Nakon vazdusnih puteva analizirana su meka tkiva lica, odnosno zapremina gornje i
donje usne i brade. Dvodimenzionalna analiza mekih tkiva obavljena je u okviru
kompjuterizovane kefalometrijske analize. Za ekstrakcione i neekstrakcione pacijente
merena i je i duzina gorenjeg zubnog niza. Sva merenja ponovljena su nakon 2-4
nedelje kako bi se utvrdila pouzdanost merenja.

Rezultati su izloZeni pregledno i podeljeni su u 2 odeljka - vazdu$ni putevi i

meka tkiva, koji su dodatno podeljeni na rezultate za ekstrakcione (grupe A1 i A2) i



neekstrakcione pacijente (grupe B1 i B2) i rezultate za hirurske pacijente (grupa C).

Dobro su dokumentovani u 38 tabela i 30 grafikona.



Ni ekstrakciona ni neekstrakciona ortodontska terapija kod adolscentnih pacijenata
nisu negativno uticale na dimenzije faringealnih vazdusnih puteva. One su se kod
adolescentih pacijenata povecale bez obzira na plan ortodontske terapije.

Hirurska grupa pokazala je razliCite rezultate u zavisnoti od vrste hirurske
korekcije. Kod pacijenata tretiranih anteriornim pomeranjem maksile, anteriornim
pomeranjem mandibule, kao i retroponiranjem mandibule uz anteriorno pomeranje
maksile doslo je do statisticki neznacajnog povedanja dimenzija faringealnih vazdusnih
puteva. Jedina hirurSka grupa koja je pokazala statisticki znacajne promene bila je
grupa tretirani bimaksilarnim anteriornim pomeranjem uz genioplastiku. U okviru ove
grupe takode su povecane sve dimenzije PAS-a.

U okviru ekstrakcione grupe smanjena je protruzija sekutica koju je pratilo i
smanjenje protruzije gornje i donje usne, sto je dokazano i zna¢ajnom korelacijom. U
neekstrakcionoj grupi doslo je do neznaCajnog smanjenja protruzije gornjih i
znacajnog povecanja protruzije donjih sekutica, $to je prac¢eno smanjenjem protruzije
gornje usne, dok je donja usna ostala u slicnom sagitalnom polozaju kao i pre
terapije. Protruzija je, pre terapije, bila izrazenija u ekstrakcionoj grupi, dok je na
kraju terapije poloZaj sekuti¢a i usana bio u granicama normalnih vrednosti u obe
grupe. Zapremine gornje i donje usne, kao i brade znacajno su se povecale u obe
grupe, sto je najverovatnije posledica rasta. Sve navedeno govori u prilog pobolj$anju
izgleda lica pacijenata tretiranih kako ekstrakcionom, tako i neekstrakcionom
terapijom.

Konveksitet lica znacajno se povecao u grupama tretiranim zbog Il skeletne
klase, dok se u grupi tretiranoj zbog Il skeletne klase, konveksitet lica znacajno
smanjio. Protruzija gornje usne znacajno se povecdala nakon anterioronog pomeranja
kako gornje, tako i donje vilice. Protruzija donje usne znacajno se povecdala nakon
anteriornog pomeranja donje vilice. Parametri protruzije usana i konveksiteta lica bili
su nakon terapije u granicama normalnih vrednosti. Zapremine gornje i donje usne
znacajno su se povecale kod svih pacijenata tretiranih ortodontsko-hirurskom
terapijom, Sto je najverovatnije posledica postoperativnog otoka. Zapremina brade

nije pokazala statisticki znaCajne promene.



Diskusija tumaci dobijene rezultate u odnosu na dosadasnja sazanja Sto
doprinosi jos boljem razumevanju i celovitosti rada.

Zakljuéci su napisani jasno i u skladu sa ciljevima disertacije. U okviru ovog
poglavlja sumirane su promene na nivou vazdusnih puteva i mekih tkiva kod razlicitih
vrsta ortodontske i ortodontsko-hirurske terapije.

Literatura obuhvata 341 bibliografsku jedinicu koje pokrivaju najvaznije

aspekte ovog doktorskog istrazivanja.

3. Konacna ocena doktorske disertacije

Doktorska disertacija mr Nede Stefanovi¢ je originalan naucni doprinos kako
izuCavanju primene CBCT skenera u ortodontskoj i ortodontsko-hirurskoj dijagnostici i
planiranju terapije, tako i problematici promena na nivou faringealnih vazdusnih
puteva i mekih tkiva lica nakon ortodontske i ortodontsko-hirurske terapije. CBCT
skeneri se sve vise primenjuju u snimanju kraniofacijalnog sistema, te je od izuzetne
vaznosti proucavanje dijagnosicke vrednosti ovog modaliteta za prikupljanje
podataka. Gornji vazdusni putevi privlace znacajnu paznju vec skoro dve decenije, ali
jos uvek ne postoji dovoljno podataka i istrazivanja koja izuCavaju ovu problematiku,
posebno kod pacijenata tretiranih ekstrakcionom ortodnskom terapijom. Pitanje 3D
analize odnosno zapremine mekih tkiva lica do sada gotovo da nije izucavano.
Rezultati prikazani u ovoj disertaciji predstavljaju dobru osnovu za buduéa
istrazivanja na temu primene CBCT skenera u analizi faringeanih vazdusnih puteva i

mekih tkiva lica.

Objavljeni radovi:

Stefanovi¢ N, Glisi¢ B, Séepan I. Reliability of computerized cephalometric
outcome predictions of mandibular set-back surgery. Srp Arh Celok Lek. 2011;139:138-
142 (M23)

Brajovi¢ G, Stefanovi¢ G, Ili¢ V, Petrovi¢ S, Stefanovi¢ N, Nikoli¢-Jakoba N,
Milosevic-Jovci¢ N. Association of fibronectin with hypogalactosylated immunoglobulin
G in gingival crevicular fluid in periodontitis. J Periodontol. 2010;81:1472-1480 (M21)



Mattheos N, Stefanovi¢ N, Apse P et al. Potential of information technology in
dental education. Eur J Dent Educ. 2008;12(Suppl 1):85-92 (M24)

Dordevi¢ D, Stefanovi¢ N, GliSi¢ B. Zavisnost estetike lica od sagitalnih i
vertikalnih odnosa. Stomatoloski glasnik Srbije, 2005;4:200-207 (M52)

Radovi iz doktorske disertacije saopsteni na medunarodni kongresima (M34):

Stefanovi¢ N, El H, Chenin DL, Palomo JM. Three-dimensional airway volume
changes after extractions. 15. BaSS (Balkan Stomatological Society) kongres,
Thessaloniki 22-25.4.2010. Bass Congress Award (1. Nagrada za najbolji naucno-
istrazivacki rad)

Stefanovi¢ N, El H, Chenin DL, Nikolin D, Palomo JM. Three-dimensional airway
volume changes in orthognathic surgery patients. 86. EOS (European Orthodontic
Society) kongres, Portoroz 15-19.6.2010.

Stefanovi¢ N, El H, Chenin D, GliSi¢ B, Palomo JM. Pharyngeal airway volume
changes after maxillary advancement. 25. ICMFS (International College for Maxillo-
Facial Surgery) kongres, Beograd 27-30.10.2010.

Stefanovi¢ N, El H, Juloski J, Palomo JM. Airway Volume Changes in Extraction
and Non-Extraction Orthodontically Treated Cases. 111th AAO (American Association
of Orthodontists) kongres, Chicago 13-17.5.2011.

ZAKLJUCAK | PREDLOG KOMISIJE

Komisija je jednoglasno odlucila da doktorska disertacija mr Nede Stefanovic
ANALIZA UTICAJA ORTODONTSKOG | ORTODONTSKO-HIRURSKOG LECENJA NA GORNJE
VAZDUSNE PUTEVE | MEKA TKIVA LICA PRIMENOM KOMPJUTERIZOVANE TOMOGRAFIJE
predstavlja originalno i samostalno istrazivanje, koje je dobro planirano, sprovedeno i
napisno u skladu sa obrazlozenjima navedenim u predlogu teme, na koje je Univerzitet
dao saglasnost. Doktorska disertacija ispunjava sve kriterijume propisane Zakonom o
Univerzitetu i statutima Univerziteta i Stomatoloskog fakulteta u Beogradu. Na osnovu
svega iznetog, Komisija sa zadovoljstvom predlaze Naucno-nastavhom vecu

Stomatoloskog fakulteta Univerziteta u Beogradu da prihvati pozitivan izvestaj i



kandidatu mr Nedi Stefanovi¢ odobri javnu odbranu doktorske disertacije pod nazivom
ANALIZA UTICAJA ORTODONTSKOG | ORTODONTSKO-HIRURSKOG LECENJA NA GORNJE
VAZDUSNE PUTEVE | MEKA TKIVA LICA PRIMENOM KOMPJUTERIZOVANE TOMOGRAFIJE.
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Na osnhovu clana 49. Statuta Stomatoloskog fakulteta Univerziteta u
Beogradu, Nastavno nau¢no veée Stomatoloskog fakulteta, na I redovnoj
sednici u $kolskoj 2011/2012. godini, odrzanoj 28.02.2012. godine, donelo je
sledecu

".) ‘Uﬂ

ODLUKU

Usvaja se pozitivan izvestaj Komisije za ocenu zavrsene teme doktorske
disertaciie dr Nede Stefanovi¢, pod nazivom ,ANALIZA UTICAJA
ORTODONTSKOG | ORTODONTSKO-HIRURSKOG LECENJA NA GORNJE
VAZDUSNE PUTEVE I MEKA TKIVA LICA PRIMENOM
KOMPJUTERIZOVANE TOMOGRAFIJE".

Imenovani/a ¢e javno braniti doktorsku disertaciju, ukoliko dobije pozitivno
miljenje Veca nauénih oblasti medicinskih nauka Univerziteta u Beogradu,
pred komisijom u sastgvu:

Obrazlozenje

Veée nauénih oblasti medicinskin nauka, na sednici od 01.07.2010.
godine, dalo je saglasnost na predlog teme doktorske disertacije dr Nede
Stefanovié, pod nazivom ,ANALIZA UTICAJA ORTODONTSKOG |
ORTODONTSKO—HIRURSKOG LECENJA NA GORNJE VAZDUSNE
PUTEVE | MEKA TKIVA LICA PRIMENOM KOMPJUTERIZOVANE
TOMOGRAFIJE®.

Imenovana je u &asopisu ,Srpski Arhiv za Celokupno Lekarstvo®, objavio
rad pod nazivom: ,Reliability of Computerized Cephalometric Outcome
Predictions of Mandibular Set-back Surgery* (2011).

Imajuéi u vidu napred navedeno, Nastavno naucno vece Stomatolodkog
fakulteta Univerziteta u Beogradu, resilo je kao u dispozitivu.

Odluku dostaviti: Imenovanom/oj, Univerzitetu u Beogradu, Odseku za
nastavu, Veéu, Komisiji (3) i Pisarnici.

Dekan
Stomatoloskog fakulteta
C E\Umverziteta u Beogradu

f dloi o, 1 Llevd

Prof dr Dragoslav Stamenkovic¢
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Reliability of Computerized Cephalometric Outcome
Predictions of Mandibular Set-back Surgery

Neda Stefanovi¢, Branislav Glisi¢, lvana S¢epan
Department of Orthodontics, Faculty of Stomatology, University of Belgrade, Belgrade, Serbia

SUMMARY

Introduction A successful treatment outcome in dentofacial deformity patients commonly requires com-
bined orthodontic-surgical therapy. This enables us to overcome functional, aesthetic and psycholog-
ical problems. Since most patients state aesthetics as the primary motive for seeking therapy, cephalo-
metric predictions of treatment outcome have become the essential part of treatment planning, espe-
cially in combined orthodontic-surgical cases.

Objective The aim of this study was to evaluate the validity and reliability of computerized orthog-
nathic surgery outcome predictions generated using the Nemotec Dental Studio NX 2005 software.
Methods The sample of the study consisted of 31 patients diagnosed with mandibular prognathism
who were surgically treated at the Hospital for Maxillofacial Surgery in Belgrade. Investigation was
done on lateral cephalograms made before and after surgical treatment. Cephalograms were digitized
and analyzed using computer software. According to measurements made on superimposed pre- and
postsurgical cephalograms, the patients were retreated within the software and the predictions were
assessed by measuring seven angular and three linear parameters. Prediction measurements were then
compared with the actual outcome. '

Results Results showed statistically significant changes between posttreatment and predicted values
for parameters referring to lower lip and mentolabial sulcus position.

Conclusion Computerized cephalometric predictions for hard-tissue structures in the sagittal and ver-
tical planes, as well as the VTO parameters, generated using the Nemotec Dental Studio NX 2005 soft-
ware are reliable, while lower lip and mentolabial sulcus position predictions are not reliable enough.
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Neda STEFANOVIC
Department of Orthodontics
Faculty of Stomatology
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11000 Belgrade

Serbia
neda712@yahoo.com

Keywords: dentofacial deformity; computerized predictions; manidbular prognathism

INTRODUCTION

The term dentofacial deformity refers to devia-
tions from normal facial proportions and dental
relationships that are severe enough to be hand-
icapping [1]. In treating these patients, ortho-
dontics may sometimes bring teeth successfully
into proper occlusion, but this may not cor-
rect underlying skeletal problems well enough
to overcome aesthetic and consequential psy-
chological handicaps [2]. For patients whose
orthodontic problems are so severe that nei-
ther growth modification nor camouflage offers
a solution, surgical realignment of the jaws or
repositioning of dentoalveolar segments is the
only possible treatment. Orthognathic surgery
is not a substitute for orthodontics in these
patients. Instead, it must be properly coordi-
nated with orthodontics and other dental treat-
ment to achieve good overall results [1].
There is no single and simple classifica-
tion of dentofacial deformities, as it is the
case with malocclusions. The deviations from
normal proportions are likely to be both severe
and complex, and a patient’s reaction to his/
her individual situation plays a major role in
determining the severity of the associated prob-
lems [2]. As most orthodontic patients state
aesthetics as the primary motive for therapy,
cephalometric predictions of treatment out-
come have become the essential part of treat-
ment planning, especially in combined ortho-

dontic-surgical cases. Computerized interactive
treatment planning allows orthodontists and
surgeons to evaluate treatment goal feasibility,
and also enables better education of patients
regarding their treatment plan as a part of the
informed consent. Therefore, it is becoming an
imperative in contemporary practice.

There is a variety of treatment planning tech-
niques currently available; from simple cutting
of cephalometric drawings and their manual
repositioning, through 2D computerized predic-
tions all the way to 3D predictions that are now
being developed owing to the CBCT technology
(Cone Beam Computerized Tomography) [3,
4,5].

OBJECTIVE

The aim of this study was to evaluate the validity
and reliability of computerized orthognathic
surgery outcome predictions generated using
the Nemotec Dental Studio NX 2005 software.
METHODS

Patients

The sample of the study consisted of 31 patients

selected from a larger group of 115 patients
diagnosed with mandibular prognathism who




were surgically treated at the Hospital for Maxillofacial
Surgery of the Faculty of Stomatology, University of
Belgrade, between 1970 and 1991. Investigation was done
on latera] cephalograms made before and after surgical
treatment. Post-surgical cephalograms were made at least
3 months post surgery. The exclusion criterion was bad
quality of lateral cephalograms.

Sagittal osteotomy according to Obwegeser-Dal Pont
was preformed on all patients, and bony fragments were
immobilized using wire. Rigid inter-maxillary fixation was
used for the period of 6 weeks, after which elastic fixation
was used for another 6 weeks.

Cephalometric analysis

All lateral cephalograms were digitized using the dSLR

camera Cannon EQS 20D with macro lens EF 100 mm

£-2.8 USM with 1:1 magnification. Photographs were made

‘from the distance of 110 cm using a tripod and a nega-
toscope. All recordings were done by one person in one
day. Digitized cephalograms were imported into the com-

puter software Nemotec Dental Studio NX 2005 (Figure 1).

Calibration was done according to the SN plane in order

to ensure same proportions for the pre- and post-surgical

cephalograms. Hard and soft tissue reference points (Figure

2) were identified, which enabled the software to perform

the analysis. A custom analysis was defined in which the

following parameters were used:

» Hard tissues angular parameters: SNB (antero-posterior
position of the lower jaw in relation to the cranial base),
ANB (antero-posterior inter-jaw relation), SN/MP
(position of the lower jaw in relation to the cranial base
in the vertical plane) and SpP/MP (inter-jaw relation in
the vertical plane)

« VTO: FA (facial axis, the angle between N-Ba and Ptm-
Gn), Convexity (skeletal profile convexity; measured as a
distance from point A to Na-Pg; in direct relation to the
harmonious lip position) and LI/UI (interincisal angle)

« Soft tissues: A angle (soft tissue facial angle; angle
between the Frankfort horizontal and the N’-Pg’ line;
defines the sagittal position of the chin), If (lower lip)
to H-line (H-line connects point Ls and Pg’; defines
the sagittal position of the lower lip) and ils (inferior
labial sulcus ~ mentolabial sulcus) to H-line (defines
the sagittal position of the lower lip sulcus).

Computerized cephalometric predictions

Pre- and post-surgical cephalograms were then superim-
posed according to the SN line (Figure 3). The direction
and amount of the surgical repositioning was measured
in the sagittal plane - the distance between point upper
incisor crown (Ulc) and the point where lower central
incisor crown ends and the alveolar ridge begins; and the

Figure 1. Lateral cephalogram in the computer software Nemotec Den-
tal Studio NX 2005

Figure 3. Superimposed cephalometric tracings
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overjet (Figure 4), and in the vertical plane - the distance
between Ulc to lower incisor crown (LIc) (Figure 5).

According to the data obtained, pre-surgical
cephalograms were retreated, and all post-surgical
parameter values were compared to the values obtained
through computerized predictions.

Statistical analysis

The data obtained was analyzed using measures of cen-
tral tendency (mean and median), measures of variability
(standard deviation, variance and coefficient of variation),
and confidence intervals (minimal and maximal values).
Statistical hypothesis was tested using the 2-tailed paired
Student’s t test for samples with similar variances (for con-
trolling the results obtained within 2 groups - predicted
and actual values).

e

Figure 5. Measuring surgical movement in the vertical plane

RESULTS

Minimal, maximal and average values, as well as the
standard deviation and deviation coefficient are shown in
Table 1 for post-surgical and Table 2 for predicted meas-
urements.

Average pre- and postoperative value differences for
parameters SNB, ANB, SN/MP, SpP/MP, FA, Convexity, LI/
Ul and A angle are minimal, as can be observed in Graph 1.
On the other hand, in Graph 2, greater differences appear
for average values of parameters 1l to H line and ilsto H
line.

Testing of the statistical hypothesis was done using the
2-tailed paired Student’s t test for samples with similar
variances (Table 3). Results indicate statistically significant

Table 1. Postoperative values of angular {SNB, ANB, SN/MP, SpP/MP, FA,
ti/Ul, A angle) and linear parameters (convexity, Il to H line, ils to H li-
ne) in 31 patients

Parameter Min Max X SD v
SNB () 78.4 88.0 82.7 2.4 29 |
ANB () -4.3 2.0 =133 1.8 1733
SN/MP () 22.8 411 323 5.3 16.5
SpP/MP (°) 13.8 359 236 5.4 226 |
FA ©) 86.1 102.8 93.0 3.9 4.2
Convexity (mm) -9.2 0.2 -3.6 2.7 74.3
LI/UL(?) -10.1 165.9 147.6 10.8 73
Aangle (°) 85.0 98.0 90.8 3.1 3.5
ll to H line (mm) 40 | 35 01 17 | 21061 |
Lils to H line (mm) 1.0 10.0 S il 22 39.4

Min - minimal values; Max - maximal values; X — mean values; SD - standard
deviation; CV - coefficient of variation

Table 2. Pedicted values of angular and linear parameters in 31 patients

| Parameter | Min Max X | SD v
SNB (°) 784 | 880 | 827 24 29
ANB (%) 40 | 20 1.0 18 | 1805
SN/MP (%) 250 | 430 | 333 | 50 | 150
SpP/MP () 160 | 349 | 246 | 47 189

[FA() 859 | 1015 | 929 | 3.8 47

| Convexity (mm) 201 | 08 | 36 | 28 | 795
LI/UL () 1281 | 130 | 1469 | 97 6.6
Aangle () 850 | 985 | 914 | 33 36
Il to H line (mm) -3.5 6.0 2.0 2.5 123.7
ils to H line (mm) 1.0 8.0 4.3 1.9 45.2
160.0
| SRR
1200
100.0

80.0 1
600
400
2004
00
=200

SNB. ANB SN/MP  SpP/MP FA Convexity LI/UI  Aangle

Graph 1. Pre- and postoperative mean values of examined parameters.
Angular parameter values are expressed in degrees. Linear parameter
Convexity values are expressed in millimeters.
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Graph 2. Pre- and postoperative mean values of parameters Il to H line
and ils to H line. Values are expressed in millimeters.

Table 3. Results of statistical hypothesis testing done using paired
Student's t test for samples with similar variances. Statistically signifi-
cant differences for parameters Il to H fine and ils to H line are presented.

lito H line ils to H line
Parameter
, 005 | o0 005 | oo
i df 30 | 30
APy 3583 | 2315
Critical t value 204 | 275 | 204 | 275
P 0.00074** [ 000"

* p<0.05, ** p<0.01, *** p<0.001; df - degree of freedom

differences between postoperative and predicted values
for the parameters that show the lower lip and inferior
labial sulcus position in the sagittal plane. No statistically
significant differences were noted for other parameters.

DISCUSSION
Hard tissue parameters

Results of this study show that there were no statistically
significant differences between the postoperative and pre-
dicted hard tissue sagittal and vertical parameter values.
This indicates the reliability of the computerized predic-
tions for these parameters, generated within the Nemotec
Dental Studio NX 2005 software. Cousley and Grant [6],
Donatsky et al. [7], Gosset et al. [8], Hillerup et al. [9],
Kolokitha et al. [10] and Loh et al. [11] also state that no
statistically significant differences have been noted between
postoperative and predicted values for most hard tissue
parameters. On the other hand Power et al. [12] came to
‘the conclusion that there were statistically significant dif-
ferences between the postoperative and predicted values of
sagittal and linear parameters (SNA, SNB, ANB, SN/SpP,
SN/MP, SpP/MP). Their general conclusion was that the
Dolphin Imaging Software (2005 edition) was not as reli-
able as the traditional planning techniques.

Soft tissue parameters

Statistically significant differences were found between the
postoperative and predicted values of parameters showing

the lower lip and mentolabial sulcus position in the sag-
ittal plane, which means that computerized predictions
of lower lip and mentolabial sulcus positions, generated
within the Nemotec Dental Studio NX 2005 software, were
not reliable enough. Eales et al. [13], Konstiantos et al. [14],
Kolokitha et al. [10] and others have concluded that the
prediction of nose and chin position were generally (not
absolutely) precise, but they have noted greater variability
in the lower lip position prediction, what is also reported
by Curtis et al. [15], Sinclair et al. [16] and Syliangco et
al. [17]. Schultes et al. [18] note that besides the lower lip
position, predicting was also problematic in the submental
region, which coincides with the findings of Csaszar et al.
[19]. In their research Hing [20] and Lew [21] concluded
that the soft tissue predictions were generally precise, but
the lower lip and chin position posed a difficulty. This
is all in line with the findings of Aharon et al. [22] and
Upton et al. [23].

Henderson [24] explained that the lower lip does not
follow either the lower jaw or the lower incisors in any
predictable fashion. The amount of vermilion of the lower
lip which is displayed is reduced as the lower jaw is set
back and increased as it comes forward. However, the
amount of change does not depend only on the amount of
lower jaw and lower incisor movement. It is also affected
by the relative lengths of the lip in relation to the upper
and lower incisors, and is therefore not predictable with
accuracy. Besides relative lengths, soft tissue thickness and
the morphology of the lower lip and mentolabial sulcus area
is very variable, which also negatively affects prediction
accuracy.

CONCLUSION

According to the results of this study, it can be concluded
that hard tissue sagittal and vertical position predictions,
as well as VTO parameter predictions are reliable, while
lower lip and mentolabial sulcus position predictions are
not reliable enough.

It is necessary to mention that there are considerable
variations in the soft tissue changes that follow certain
bone and teeth movements. Therefore, the most that
can be claimed is that an average prediction is possible.
Nevertheless, even these average predictions are most
valuable in establishing in general terms the changes the
face will undergo [24]. However, it is very important for
the patient to understand that the simulation might be
similar, but it is in no way identical to the final result of
the surgical procedure [16, 25]. Predictions also do not
take stability into consideration [24].

NOTE

This paper is a part of the first author’s Master thesis enti-
tled “Reliability of Computerized Cephalometric Outcome
Predictions of Mandibular Set-back Surgery”, which was
defended in 2007.
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omeTpujckux npeasuharba pesyntara
porHaTtusma

Knuxuka 3a opToneaujy sunuua, Cromatonowky Gakyntet, YHusepsuteT y beorpagy, beorpap, Cpbuja

KPATAK CALIPXA)

Ysog Paau nocTuaka wro 6omux Kpajbux pesynrata, ocobe
ca geHTodauymnjanuum gedopmureTuma Hajuewwhe ce neye Kom-
GUHOBAHOM OPTOROHTCKO-XVUPYPLUKOM Tepanujom. Ha Taj HaunH
pewasajy ce GyHKUMOHARKY, ECTETCKU U NCUXONOWKKN Npobne-
mu. Kako Hajeehu 6poj nauujeHata HaBORW ecTeTcky NPoMeHy
Kao APUMapHK MOTUB Nieuetba, kepanomeTpujcko npensubha-
He UCXOAA je BaXaH Jeo naHupara Tepanuje, nocebHo Kog
CNOXEHUX CAyvajeBa.

Lum papa Lurb papa je 610 aa ce npoueHn NpeunsHoCT v no-
y3faHocT npegsubarba UCXOAa XMPYPLIKE KopeKLuje maHan-
OynapHor NPOrHaT13Ma PasBujeHnx y OKBUPY KoMnNjyTepcKor
codreepa Nemotec Dental Studio NX 2005.

Metope paga Vcnutad je 31 nauujenT ¢ manaubynapHum npor-
HaTU3MOM Koju je onepucaH Ha Knunnyu 3a Makcunodauujan-
HY xupyprujy Cromatonolwkor gakynrera YHusepsurerta y be-
orpagy. YicTpaxuBsame je sBeaeHo Ha NpodunHM Tenepagu-
OrpaMUMa CHUMMBEHUM NPE ¥ NOCAE XUPYPLUIKE UHTePBEHLUje.
HakoH gururanusaluje CHUMaKa U3BPIIEHa je KoMnjyTepuso-

Npummet » Received: 10/11/2009

BaHa kedanomeTpujcka aHann3sa. Ha ocHosy Mepetba ogpehe-
HUX XOPU30HTaNHWUX ¥ BEPTUKaNHWUX PacTojaka Ha npeonepa-
LVOHWUM U ROCTOMEPALUOHUM pafuorpamMuma, ypahena je cu-
Mynaumja XupypuKux Kopekumja ¥ Ha rbuma usmepeHa speg-
HOCT CeflaM aHrynapHux napametapa u Tpu NuHeapHa napame-
Tpa, uuja je BpearocT ynopeheHa ¢ BpeHOCTUMA Ha nocTone-
payvoHUM paguorpamuma.

Pesyntatu YcTaHoB/beHe Cy CTaTUCTUUKM 3Ha4ajHe pa3nuke
usmehy noctonepauuoHux ¥ npeaeuheHux BpeHOCTY 3a Na-
pameTpe Koju roBope O NONOXajy foHe ycHe u meHTonabujan-
HOr CynKyca.

3akmynak KomnjyrepusosaHa kedpanometpujcka npeasuharba
nofoXaja UBPCTOTKUBHUX CTPYKTYPa Y CaruTanHoj v BepTukan-
HOj pasHu, kao u BTO napamerapa, AobujeHa y oksupy Kopu-
wheHor nporpama cy noysgaHa, AoK cy npefsubarba nonoxaja
DOE YCHe U MeHTONabujanHor cynkyca HegoBOBLHO NOY3aHa.

Kmyuse peun: feHtodauunjanty 4edopMuTeTy; KoMnjytepu-
308aHa npegsubarba; MaHanbynapHu NPorHaTUsam

Mpuxeahen - Accepted: 04/05/2010




I ";.’.

1 L "3
LA I 8 ~|| M4
+F F ' | (E& 1

YHUBEP3UTET Y BEOTPAJY " '+ |

LAY

Anpeca: Ctynentcku 1pr 1, 11000 beorpan, Permy6nuka Cpbuja
Ten.: 011 3207400; dakc: 011 2638818; E-mail: officebu@rect.bg.ac.rs

BETRE HAYYHUX OBJIACTU Beorpan,1.7.2010. rog.
MEOULIMHCKUX HAYKA Bpoj:020-2507/47
BT

Ha ocHoBy un. 123. ctaB 4. n un. 128. 3akoHa o0 Bucokom oOpasoBamy
("Cnyx6eHun rnacHuk PC", 6poj 76/05, 97/08 n 100/07-ayTeHTUYHO Tymadere), un. 46. ct. 5.
tay. 3. Craryra YHuBepsuteta y beorpagy ('InacHuk YHusepsuTeTa y Bbeorpagy", 6poj
131/06, 140/08 n 143/08) u un. 14. — 21. lNpasunHuka o sBehuma Hay4Hux obriactu Ha
YHusepsutety y beorpaay (“‘I'macHuk YHuBepsauteTa y beorpagy”, 6poj 134/07), a Ha 3axTeB
CromatonoLukor cpaknterta, 6poj 1103/3 og 24.6.2010. roguHe,

Behe HayuHux obnactv MeaumuMHCKUX Hayka, Ha XXVI cegnuum oapxaHoj AaHa
1. jyna 2010. roguHe, goHeno je

OANYKY

OAJE CE carmacHOCT Ha npeanor Teme OOKTOpCKe aucepTauuje:

Kangungat

mp Hepa CtedhaHosuh
Hasue Teme: * "AHanusa yTvuaja OPTOAOHTCKOr U OPTOAOHTCKO-XMPYPLUKOr reyera Ha
ropw-€ BasayLLHe NyTeBe 1 MeKa TKMBa NuLia, NPMMEHOM KOMMjyTepusoBaHe Tomorpaduje”.

Hoctasutu:

- GakynTeTy

- cekpetapy Beha

- apxvBKu YHuUBep3uTeTa




Obpaszan 1.
daxynrer CTOMATOJIOLIKH YHUBEP3UTET ¥ BEOTI'PALY

CrtpyuHno Behe 3a MeIHIMHCKE HayKe

bpoj 3axTeBa

(nasus cTpyuHor sefia kome ce saxtes ynyhyje , cxonno
un1.6 Craryra Yuusepsurera y Beorpangy u un. 7. ct.1
OBOT TIPABHIIHHKA)

16.03.2012.roa.

(Marym)

3AXTEB

3a JaBaibe carjIaCHOCTH HA H3BEITAj 0 ypaleHoj 10KTOpCcKOj AucepTANHjH

Momnmo na, cxoaHo unany 68. cr.3. 3akona o yHusep3urety ("Cayx6enu riacaux PC" Gp. 20/98), nate carnacHocT Ha

u3BelITaj 0 ypaheHoj IOKTOPCKOj AucepTaurji KaHauaaTa HEJE JbYBOMUWP CTEQAHOBWH

(MMe, HMe jeIHOF O POIMTETbA 1 MPE3NME)

KAHJIMJAT HEJIA JbYBOMUHP CTEQCAHOBU R NpHjaBUIIa je JOKTOPCKY AUCEPTALIM]Y [0/ HA3UBOM

(uMe, UME jeIHOT Ol POAHTEbA H TIPe3HMe)

AHAJIU3A YTHULAJA OPTOOOHTCKOI" MU OPTOAOHTCKO-XHUPYPIIKOT JIEYELA HA T'OPHE BA3IYIIIHE
[IYTEBE M MEKA TKHMBA JIMIJA IPUMEHOM KOMJYTEPU30BAHE TOMOTPA®UIE

YHUBEP3UTET je naHa 01.07.2010.r cBojum axkrom nox 6p.  020-2507/47 JIa0 CariacHOCT Ha MPEIJIOr TeMe

JOKTOPCKE JUCEPTaLlje Koja je riacuia

AHAJIN3A YTHULAJA OPTOJOHTCKOIT U OPTOJOHTCKO-XUPYPIHIKOT JIEYEKHA HA FT'OPHE BA3JTYIIIHE
ITYTEBE W MEKA TKUBA JIMLIA [TIPUMEHOM KOMIVYTEPU30BAHE TOMOI'PA®UIE

Komucuja 3a oueny u onbpaHy nokropeke auceprauuje kanauaara  HEJA JbYBOMUP CTEGAHOBU R

{MMe, HMe jeIHOT O POAMTEbA U [Ipe3HMe)

o0pasoBaHa je Ha ceHUIM oapxkaHoj  29.11.2011.rox. o/utykoM (pakyarera mox 6p. 3/90
y cacTaBy:
UME Y Npe3UMe YWilaHa KOMHCH]e: 3BambE: Hay4Ha obnacr:
HNBAHA UIREIIAH [TPOPECOP OPTOIIEINJA BUJIMLIA
JbUJIbAHA CTOJAHOBHWh JOLIEHT OPTOIIEINIA BUJIMIIA
MHWJIOBAH TUMUTPUIJEBUh [TPOPECOP OPJ

HacraBHo-Hayuno Behe pakyaTera npuxsaTuio je uspemraj Komucuje 3a oueny v oa6pany 10KTopeKe

AucepTallMje HAa cenHUUM oapxKaHoj nana  28.02.2012.ropa.
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