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Rezumat

Este prezentat conceperea designului in-
dividual cu conexiune interna conicd Morse
taper 1.5° si hexagon 1.2 anti-rotational uti-
lizind softul ExoCad de modelare tridimen-
sionald. La baza conceperii designului a stat
studierea CBCT al pacientului unde au fost
efectuate masurdri in sectiune transversald a
dintilor vecini in oglinda, masurdri vestibu-
lo-palatinale si medio-distale. Abutmentul
individual a fost confectionat din zirconiu pe
suprot Ti-Base CS K3Pro Argon.

Cuvinte cheie: abutmentul standart, abut-
ment individual, Ti-base, ExoCad

Introducere

Estetica restaurdrilor protetice situate in zona
anterioara a maxilarului, unde vizibilitatea este ma-
xima, reprezintd una dintre provocdrile implantolo-
giei. Implantul dentar, care inlocuieste dintele lipsd,
trebuie inserat intr-o pozitie protetica corectd din
punct de vedere anatomic si estetic, astfel incat func-
tionalitatea acestuia sd asigure mentinerea sa pe ter-
men lung. Individualizarea bonturilor permite im-
bunitatirea profilului de emergentd, cu respectarea
conturului radacinii dintelui natural, si compenseaza
o posibila angulare deficitard a implantului. Un rol
esential pentru obtinerea esteticii il are biotipul gin-
gival si linia surasului.

Studiile literaturii de specialitate privind modi-
ficdrile tesutului moi din jurul implanturilor au de-
monstrat cd majoritatea retractiilor apar in primele
trei luni de la vindecare. In 80% din cazuri, retractiile
au apdrut la nivelul fetei vestibulare, intr-o medie de
0,88 mm [6]. In consecinti, se recomanda o perioada
postimplantara de trei luni pentru stabilizarea tesu-
turilor moi, inainte de a se alege bontul si confectio-
narea abutmentului individual.

O importantd deosebita o are selectarea abutmen-
tului ceea ce este esential in predictibilitatea restaura-
rilor protetice atit din punct de vedere a stabilitétii
mecanice, estetice cat si in timp. Abutmenturile pre-
fabricate ofera utilizare simpla si ieftind [1]. Cu toate
acestea, abutmenturile prefabricate rareori ofera o
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Summary

The concept design of the individual abut-
ment with internal conical Morse taper 1.5 °
and hexagon 1.2 anti-rotational connection
using the ExoCad three-dimensional model-
ing software is presented. The design was based
on the study of the CBCT of the patient where
measurements were made in cross section of the
neighboring teeth in the mirror, vestibule-pala-
tal and mesial-distal measurements. The indi-
vidual abutment was manufactured of zirco-
nium on the Ti-Base CS K3Pro Argon support.

Key words: standard abutment, individual
abutment, Ti-base, ExoCad

Introduction

The aesthetics of prosthetic restorations located
in the anterior area of the jaw, where visibility is max-
imum, is one of the challenges of implantology. The
dental implant, which replaces the missing tooth,
must be inserted in a correct prosthetic position from
an anatomical and aesthetic point of view, so that its
functionality ensures its long—term maintenance.

The individualization of the abutments allows
the improvement of the emergency profile, respect-
ing the contour of the root of the natural tooth, and
compensates a possible deficient angulation of the
implant. An essential role for obtaining aesthetics is
the gingival biotype and the smile line.

Studies of the literature on soft tissue changes
around implants have shown that most retractions
occur in the first three months after healing. In
80% of cases, retractions occurred in the vestibular
face, averaging 0.88 mm [6]. Accordingly, a post-
implantation period of three months is recom-
mended for soft tissue stabilization, before choos-
ing the abutment and manufacturing the individual
abutment.

Of particular importance is the selection of
abutment, which is essential in the predictability of
prosthetic restorations both in terms of mechanical
stability, aesthetics and time. Stock abutments offer
simple and cheap use [1]. However, stock abutments
rarely give a similar shape to neighboring teeth, with
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formé aseménatoare dintilor vecini, problema prin-
cipald raportatd fiind diametrul platformei si profilul
de emergenta.

Alternativa, abutmenturilor prefabricate sunt
abutmenturile individuale realizate in intregime din
crom cobalt sau zirconiu pe Ti-base [4].

Studiile efectuate cu abutmenturile individuale
realizate in intregime din zirconiu au aratat ca zir-
conia a degradat dupa un timp conexiunea implant-
abutment. Abutmenturile individuale din metal re-
lizate prin metoda clasica (machetare-turnare) au
prezentat probleme de exactitate a conexiunii (mi-
cro-gap) implant-abutment, nu este ,originald” Fa-
bricarea acestor suprafete poate fi oferita numai cu
dispozitive calibrate si de inalta precizie [2].

Odata cu dezvoltarea stiintei si tehnologiilor de
fabricatie pentru elucidarea problemelor create de
acuratetea conexiunii implant-abutment compani-
ile producétoare de implanturi au propus blocurile
»abutment pre-frezat” pentru abutmenturile indivi-
duale din metal si Ti-base pentru abutmenturile din
zirciniu [4].

Dezvoltarea tehnologiei CAD/CAM a permis
modelarea unui design individual a abutmenturilor
si sa elaboreze suprastructuri estetice, in functie de
aspectul dintilor vecini si a tesuturilor moi. In acest
mod sunt asigurate precizia piesei protetice, reduce-
rea costurilor de procedure si a erorilor dimensionale
date de tehnicile clasice de waxing (macheta) si tur-
nare.

Rezistenta abutmenturilor individuale de zirco-
niu este comparabila cu a bonturilor de titan, respec-
tiv 281 N fatd de 305 N, améandoua fiind capabile de
a suporta incarcituri statice si dinamice. In ceea ce
priveste adeziunea bacteriana, biofilmul microbian
la nivelul bonturilor de zirconiu reprezintd 12,1%, in
comparatie cu 19,3% pentru cele din titan. Rezistenta
la fractura a bonturilor de zirconiu depéseste valoa-
rea fortei incizale maxime de 90-370 N.

Pentru obtinerea dezideratului estetic, este nevo-
ie de un volum osos adecvat si de o cantitate si cali-
tate suficiente ale tesuturilor moi. Abordarea t{esutu-
rilor moi se poate realiza inainte, in timpul sau dupa
interventia chirurgicala de inserare a implantului, cu
scopul cresterii cantitatii de tesut keratinizat si con-
servarii papilei [5]. De altfel, studiile au demonstrat
cé osul din jurul dintilor vecini sustine dezvoltarea
papilei, fapt ce explicd asocierea mai frecventa a papi-
lelor cu restaurarile monoimplantare, o distantd mai
micd de 5 mm intre os si punctul de contact asigu-
rand procesul de regenerare [7]. Utilizarea abutmen-
turilor individualizate din metal sau zirconiu, alaturi
de managementul tesuturilor moi si restaurarea pro-
vizorie corecte, asigurd un aspect natural al profilului
de emergenta, cu rezultate estetice si functionale.

Scopul

Evaluarea in aspect clinic si tehnic a metodelor
de concepere a designului abutmentului individual
utilizind softuri tridimensionale de modelare

the main problem reported being platform diameter
and emergency profile.

The alternative to stock abutments is individual
abutments manufactured of cobalt chromium or zir-
conium on Ti-base [4].

Studies with individual abutments manufactured
of full zirconium have shown that zirconia has de-
graded the implant-abutment connection over time.
The individual metal abutments manufactured by
the classical method (waxing-casting) presented
problems of accuracy of the connection (micro-gap)
implant-abutment, it is not “original”. The manufac-
ture of these surfaces can only be offered with cali-
brated and high precision devices [2].

With the development of science and manufac-
turing technologies to elucidate the problems created
by the accuracy of the implant-abutment connec-
tion, implant companies have proposed “pre-milled
abutment” blocks for individual metal abutments
and Ti-base for zirconium abutments [4].

The development of CAD / CAM technology has
allowed the modeling of an individual design of the
abutments and to develop aesthetic superstructures,
depending on the appearance of the neighboring
teeth and soft tissues. In this way the precision of the
prosthetic part is ensured, the reduction of the proce-
dure costs and of the dimensional errors given by the
classic techniques of waxing and casting.

The resistance of individual zirconium abutments
is comparable to that of titanium abutments, respec-
tively 281 N compared to 305 N, both being able to
withstand static and dynamic loads. Regarding bac-
terial adhesion, the microbial biofilm of zirconium
abutments represents 12.1%, compared to 19.3%
for those made of titanium. The fracture strength of
zirconium abutments exceeds the maximum incisal
force value of 90-370 N.

In order to obtain aesthetics, an adequate bone
volume and a sufficient quantity and quality of soft
tissues are needed. The soft tissue approach can
be performed before, during or after the implant
insertion surgery, in order to increase the amount
of keratinized tissue and preserve the papilla [5].
Studies have shown that the bone around neighbor-
ing teeth supports the development of the papilla,
which explains the more frequent association of the
papillae with restorations on a single implant, a dis-
tance of less than 5 mm between the bone and the
point of contact ensuring the regeneration process
[7].

The use of individualized abutments manufac-
tured of metal or zirconium, together with the man-
agement of soft tissues and the correct temporary
restoration, ensures a natural aspect of the emergen-
cy profile and aesthetic and functional results.

Purpose of the study

Clinical and technical evaluation of individual
abutment design methods using three-dimensional
modeling software



Material si metode

Lucrarea prezentd este bazatd pe concepere a
designului abutmentului individual cu conexiune
internd conica Morse taper 1.5° si hexagon 1.2mm
anti-rotational utilizind softul ExoCad de modelare
tridimensionald. La baza conceperii designului a stat
studierea CBCT al pacientului.

Studiul CBCT

CBCT este acronimul de la cone beam computer

tomography (tomografie computerizatd cu fascicul
conic). CBCT foloseste un singur fascicul mic de raze,
acesta avand forma conicd si o arie de interes precis
aleasa de operator. Scanerul are nevoie doar de citeva
secunde si de o singura rotatie in jurul capului pacien-
tului pentru a obtine o imagine 3D calitativa. Utiliza-
rea fasciculul conic, delimitarea ariei de interes si tim-
pul scurt de iradiere efectivd a pacientului fac ca doza
de radiatii in cazul tehnologiei CBCT sa fie de 10 — 20
de ori mai mica decat cea utilizatd in cazul tomografii-
lor volumetrice (clasice) cu fascicul in evantai.

Prelucrarea si analiza tomografiei se realizeaza

cu soft-ul de vizualizare si editare OnDemand 3D cu
ajutorul caruia se cumuleaza informatii numeroase si
precise ale structurii dentare si elementelor anatomi-
ce invecinate (sinusuri maxilare, canal mandibular).

Cu acest soft se pot obtine:

— mdsuratori foarte precise (scala 1:1) ale osului
sau ale diferitelor zone de interes (se pot ma-
sura atét distante cat si unghiuri);

— sectiuni in orice directie sau in orice axa alea-
sa de medic (util pentru masuritorile necesa-
re implantologilor, vizualizarea ATM, endo-
dontie);

— reprezentarea spatiala (reconstructia volume-
trica) a zonei de interes;

— posibilitatea marcarii curburii arcadei inves-
tigate si creerea unei imagini pseudo-panora-
mice. Slice-urile vor fi astfel perpendiculare
pe creasta osoasd marcata (foarte util pentru
efectuarea unor masuratori cit mai exacte);

— determinarea densitatii osoase;

— editarea si modificarea imaginii din punct de
vedere al contrastului, luminozitatii, marimii,
etc;

— fisierele DICOM generate de CBCT se pot fo-
losi cu o multitudine de programe software si
se pot fuziona cu fisierele STL utilizate in mod
obisnuit (3D printing);

— posibilitatea salvarii masuratorilor sau imagi-
nilor de interes in format *. *jpg sau *. * pdf.

Metodologia de lucru

In clinici s-a realizat examenul clinic, paraclinic
(CBCT), stabilirea diagnozei si elaborarea planului
de tratament, amprentarea cu lingurd deschisd a cim-
pului protetic, dupa care a fost trinsmisa in laborator,
in vederea turndrii modelului cu masca gingivala. La
examenul paraclinic (CBCT) au fost efectuate masu-
rdri in sectiune transversald a dintilor vecini in oglin-
dé, masurdri vestibulo-palatinale si medio-distale in

Materials and methods

The present paper is based on the design of the
individual abutment design with 1.5 ° Morse ta-
per internal connection and 1.2mm anti-rotational
hexagon using ExoCad software. The concepts of the
design were the study of the patient’s CBCT.

CBCT study

CBCT is the acronym for cone beam computer
tomography. CBCT uses a single small beam of rays,
which has a conical shape and a precise area of inter-
est chosen by the operator. The scanner needs only
a few seconds and a single rotation around the pa-
tient’s head to obtain a quality 3D image. The use
of the conical beam, the delimitation of the area of
interest and the short time of effective irradiation of
the patient make the radiation dose in the case of
CBCT technology to be 10-20 times lower than that
used in volumetric (classical) tomography with fan
beam.

The processing and analysis of the tomography
is performed with the OnDemand 3D visualization
and editing software, with the help of which numer-
ous and precise information of the dental structure
and the neighboring anatomical elements (maxillary
sinuses, mandibular canal) are accumulated.

With this software you can get:

— very precise measurements (1: 1 scales) of the
bone or of the different areas of interest (both
distances and angles can be measured);

— sections in any direction or in any axis chosen
by the doctor (useful for the necessary mea-
surements for implantologists, ATM visual-
ization, endodontics);

— spatial representation (volumetric recon-
struction) of the area of interest;

— the possibility of marking the curvature of the
investigated arch and creating a pseudo—pan-
oramic image. The slices will thus be perpen-
dicular to the marked bone ridge (very useful
for making the most accurate measurements);

— determination of bone density;

— editing and modifying the image in terms of
contrast, brightness, size;

— DICOM files generated by CBCT can be used
with a variety of software programs and can
be merged with commonly used STL files (3D
printing);

— the possibility of saving the measurements or
images of interest in *. * jpg or *. * pdf.

Working methodology

In the clinic was performed: clinical examina-
tion, paraclinical examination (CBCT), establishing
the diagnosis and elaboration of the treatment plan,
impression with open tray, after it was sent to the
laboratory, making the model with a gingival mask.
At the paraclinical examination (CBCT), cross-sec-
tional measurements of the neighboring teeth in the
mirror, vestibulo—palatal and mesio-distal measure-
ments were performed in order to transmit the data
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Fig. 1. Studierea (BCT.
Fig. 1. CB(T study.

Fig. 2. Amprenta.
Fig. 2. Impression.

Fig. 3. Modelarea profilului de emergenta.

Fig. 3. Define the emergency profile.

=

Fig. 5. Modelarea proﬁlulufde emergenta vedere paltinald. -
Fig. 5. Modeling the emergency profile palatinal view.

Fig. 8. Delimitarea limitei.
Fig. 8. Define limits.

vedere transmiterii datelor tehnicianului dentar si
reproducerea ulterioara a abutmentului individual
identic dintelui natural al pacientului.

In laborator a fost obtinut modelului cu masca
gingivald ulterior dupd parametrii obtinuti in baza
studierii $i masurdrilor obfinute la examenul CBCT,
tehnicianul cu o frezd speciald a modelat profilul de

Fig. 4. Modelarea profilului de emergentd vedere M-D.
Fig. 4. Modeling the emergency profile M—D view.

Fig. 6. Abutment individual vedere generala.
Fig. 6. Individual abutment overview.

Fig. 9. Macheta virtuala a viitorului carcas din zirconiu.

Fig. 9. Virtual model of the future zirconium framework.

of the dental technician and subsequent reproduc-
tion of the individual abutment identical to the pa-
tient’s natural tooth.

In the laboratory it was obtained to the model
with gingival mask later according to the param-
eters obtained based on the study and measure-
ments obtained at the CBCT exam, the technician



Fig. 8. Abutmentul individual din zirconiu
si Ti-Base (S K3Pro Argon. Pl |
Fig. 8. Individual zirconium abutment and Fig. 9. Vedere generala a abutmentul individual pe model.

Ti—Base CS K3Pro Argon. Fig. 9. Overview of the individual abutment on the model.

emergentd a viitorului
abutment  individual.
Modelul a fost scanat
cu scanner de laborator
Medit Identica T300
apoi modelat abutmen-
tul individual Ti-base
(CS K3Pro).

Acest proiect s-a
efectuat intr-o sedintd

with a special burs modeled
the emergent profile of the
future individual abutment.
The model was scanned
with the Medit Identica
T300 laboratory scanner
then modeled the individ-
ual Ti-base abutment (CS
K3Pro).

This project was designed

in urma carora am obti- Flg. 10. Vedere pe model a constructiei protetice. in one stage after which we
nut doua fisiere STL, in Fig. 10. Overview of the fixed prosthesis on model. obtained two STL files, based
baza cérora a fost fabri- on which the individual zir-
cat abutmentul indivi- conium abutment and fix
dual din zirconiu si constructia protetica. prosthesis were manufactured.

Fig. 11. Vedere intraorald a abutmentului individual.
Fig. 11. Intraoral view of individual abutment.

Fig. 12. Radiografie intraoralé de control. Fig. Vedere finald.
Fig. 12. Control intraoral XRay Fig. 13. Final view.

Rezultate si discutii Results and discussions

In urma studiului efectuat am obtinut date ce pot Following the study, we obtained data that can be
fi mésurate si reproduse in softul ExoCad in baza stu- measured and reproduced in the ExoCad software based
dierii CBCT a dintilor vecini al pacientilor. In cazul on the CBCT study of patients neighboring teeth. In the
lipsei dintilor vecini este propus un tabel cu date medii absence of neighboring teeth, a table with average data
a diametrului coronar pentru grupul frontal de dinti a of the coronary diameter in cervical area for the frontal

arcadei superioare si inferioare. group of teeth of the upper and lower jaw is proposed.
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Incisivul Incisivul Caninul The upper | The upper | The upper
central lateral superior central lateral canine
superior superior incisor incisor

M-D 8,5 —9mm | 6,5 mm 9,5 — mm M-D 8,5 —9mm | 6,5 mm 9,5 — mm

V-p 7 mm 5 mm 8 mm V-P 7 mm 5mm 8 mm

Tab. 1. Diametrul coronar a grupului frontal superior [3]. Tab. 1. Coronary diameter in cervical area of the upper frontal group [3].

Incisivul Incisivul Caninul The lower | Thelower | Thelower
central lateral inferior central lateral canine
inferior inferior incisor incisor

M-D 5—55mm|55—6mm|7 —mm M-D 5—55mm]|55—6mm|7—mm

V-p 6 mm 6,5 mm 7,5 — 8 mm V-P 6 mm 6,5 mm 7,5 — 8 mm

1.

Tab. 2. Diametrul coronar a grupului frontal inferior [3].

Concluzii

1.

In urma studiului efectuat la confectionarea
abutmentului individual pot fi obtinute date
mdsurabile in baza studierii CBCT si repro-
duse in softul ExoCad.

Diametrul coronar in zona coletului repre-
zentate prin date medii in tabel pot fi utilizare
in cazul lipsei dintilor vecini si modificate in-
dividual in functie de caz clinic.

Designul abutmentului individual ne ofera un
profil de emergenta direct proportional dinte-
lui natural.
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