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Abstract
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Objectives: This study aimed to investigate the techniques of matricing used by Egyptian dentists,
and evaluate the influence of these techniques on the reproduction of optimum proximal contacts
for posterior proximal resin composite restorations. Material and methods: An online questionnaire
was developed and sent to 785 dentists via e-mail and social media platforms. The survey asked the
participants about the following: the highest academic degree achieved and their experience, tech-
niques of matricing used, brands of matricing systems used, assessment of proximal contact points,
their evaluation of the contact points they reproduced, and their assessment of the restorations’
emergence profiles. Results: A total of 415 dentists participated in the study (response rate 52.8%).
308 dentists (74%) preferred using the sectional matrix system, while 107 dentists (26%) preferred
using the circumferential matrix system. One hundred twenty-six dentists (31%) reported that the cir-
cumferential matrix systems reproduced optimum contacts, 105 dentists (25%) reported tight con-
tacts and 184 dentists (44%) reported open contacts. However, for the sectional matrix systems, the
optimum contacts were reported by 279 dentists (67%) tight contacts by 109 dentists (26%) and
open contacts by 27 dentists (7%). There was a statistically significant difference between the sec-
tional matrix systems and the circumferential matrix systems regarding the tightness of the proxi-
mal contact points (P<0.0001). Conclusions: Egyptian dentists preferred using the sectional matrix
systems. The survey indicated that optimum contact points were highly associated with the section-
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al matrix systems, while poor (open and tight) contacts were highly associated with the circumferen-

tial matrix systems.

Introduction

Proximal contact points between the teeth protect the in-
tegrity of the stomatognathic system by providing a balance
against the anterior component of the force created by the
tendency of teeth for mesial drifting (1). Failure to recreate
contact points will break the equilibrium and harmony, and
the remaining components of the stomatognathic system will
spontaneously try to establish a new equilibrium(2).

A great challenge for dentists is to reproduce optimum
contact points while trying to achieve clinically well-accepted
restorations, especially with resin composite materials. Proxi-
mal restorations should compensate for the thickness of the
matrix band, and for inevitable polymerization shrinkage
of the resin restorative material. Numerous techniques have
been implemented to achieve optimum contact points with
proximal resin composite restorations (3). In this respect, the
selection of a proper matrix system and separation technique
is a significant factor. In the past, traditional circumferential
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Uvod

Aproksimalne kontaktne tocke izmedu zuba $tite inte-
gritet stomatognatnog sustava pruzanjem ravnoteze prednjoj
komponenti sile koja se stvara tendencijom zuba da se mezi-
jalno pomicu (1). Ako se ne rekonstruiraju adekvatne kon-
taktne tocke, narusit ¢e se ravnoteza i sklad, a preostale kom-
ponente Zvaénog organa spontano ¢e pokusati uspostaviti
novu ravnotezu (2).

Za Klinicara je velik izazov rekonstruirati optimalne kon-
taktne tocke dok pokusava posti¢i klinicki prihvatljive ispu-
ne, posebno s kompozitnim materijalima. Aproksimalni is-
puni trebali bi kompenzirati debljinu interdentalne matrice i
neizbjeznu polimerizacijsku kontrakeiju smolastoga restaura-
tivnog materijala. Mnogobrojnim se tehnikama postizu op-
timalne kontaktne tocke s aproksimalnim ispunima od kom-
pozita (3). Pritom je vazan ¢imbenik odabir odgovarajuéega
matri¢nog sustava i tehnike separacije. U proslosti su najcesée
koristene matrice bili tradicionalni obuhvatni matri¢ni susta-
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matrix systems were the most common matrices used by den-
tists, although they exhibited limitations in reproducing cor-
rect proximal contact points, and improper flat matrix con-
tour (4).

The introduction of the separation ring and pre-con-
toured sectional matrix systems had a substantial influence
on the tightness of the resultant proximal contacts of dental
restorations, along with a consistent contact tightness (2—4).
However, the reliability and repeatability of the recreation of
optimum, anatomically correct proximal contact points can
sometimes be unpredictable. Thus, dental practitioners must
develop the essential skills, gain the necessary experience and
acquire an appropriate armamentarium to provide optimum
oral health care for their patients, to be able to restore missing
surfaces of teeth back to normal function and esthetics with-
out compromising any biological or mechanical aspect (5).
Based on the above-mentioned data, the current cross-sec-
tional survey aimed to investigate the techniques of matric-
ing used by Egyptian dentists and evaluate the influence of
these techniques on the reproduction of optimum proximal
contacts for posterior proximal resin composite restorations.

Material and Methods

An online questionnaire was developed by a staff mem-
ber at the Faculty of Dentistry, Cairo University, via Google
forms. It was sent to 785 dentists who were representing
faculties of dentistry among the Greater Cairo Governate
through the period of one month, between the 8" of June
and the 8" of July 2020, either via e-mail or social media
platforms (Facebook and WhatsApp, San Francisco, Cali-
fornia, USA). The questionnaire included eleven questions
asking the participants about their highest academic degree
achieved, experience, techniques of matricing used, brands
of matricing systems used, assessment of proximal contact
points, their evaluation of the contact points they reproduced
and their assessment of the emergence profiles of restorations
(Table 1). Proximal contacts were categorized as optimum,
open and tight. If dental floss passed through the contact ar-
ea as natural dentition on the other side, it was considered as
optimum contact point. Open contact points were consid-
ered when dental floss passed through the contact area with-
out resistance, while proximal contact was considered as tight
when dental floss could not be passed at all or was torn (6).

The sample size was calculated using StatCalc version
1.4.3 (Epi Info™, CDC, Atlanta, Georgia, USA) using the
random sampling test, implementing 120000 population
size, 95% of confidence level and 5% of confidence limits.
To be able to represent the total dentist population, the cal-
culated sample size was a total of 383 participants. Data were
collected anonymously from Google forms.

Statistical analysis

Statistical analysis was performed using the MedCalc
software (MedCalc Software bvba) version 19 for Windows.
Data were analyzed using descriptive statistics and represent-
ed as frequency and percentage in pie charts. The Chi-square
test was used to compare the tightness of proximal contact
points reported by participants, either for circumferential
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vi, no unato¢ tomu pokazivali su ogranicenja u reproduk-
ciji adekvatnih aproksimalnih kontaktnih to¢aka zbog ravne
konture matrice (4).

Kada su se poceli upotrebljavati separacijski prstenovi i
unaprijed oblikovan sekcijski matri¢ni sustav, to je imalo go-
lem utjecaj na tjesnocu nastalih aproksimalnih kontakata is-
puna (2 — 4). No pouzdanost i ponovljivost rekonstrukeije
optimalnih, anatomski pravilnih aproksimalnih kontaktnih
tocaka katkad moze biti nepredvidiva. Zato klini¢ari moraju
svladati osnovne vjestine, ste¢i potrebno iskustvo i imati od-
govarajuca sredstva za pruzanje optimalne oralne zdravstvene
zastite svojim pacijentima kako bi mogli rekonstruirati izgu-
bljene povrsine zuba, te vratiti normalnu funkciju i estetiku a
da ne ugroze biologke ili mehanicke aspekee (5). Na temelju
spomenutih podataka, cilj ove presje¢ne ankete bio je istraziti
sustave interdentalnih matrica koje upotrebljavaju egipatski
stomatolozi i procijeniti njihov utjecaj na rekonstrukciju op-
timalnih aproksimalnih kontakata na straznjim aproksimal-
nim kompozitnim ispunima.

Materijal i metode

Na Stomatoloskom fakultetu Sveucilista u Kairu pripre-
mljen je upitnik za ovo istrazivanje putem Googleovih obra-
zaca. Poslan je na 785 adresa dentalnih doktora, koji su pred-
stavljali stomatoloske fakultete na $irem podru¢ju Kaira, u
roku od mjesec dana izmedu 8. lipnja i 8. srpnja 2020., bilo
e-postom bilo putem platformi drustvenih medija (Facebo-
ok i WhatsApp, San Francisco, Kalifornija, SAD). Upitnik
je sadrzavao jedanaest pitanja o najviSem postignutom aka-
demskom stupnju sudionika, iskustvu, koristenim sustavima
interdentalnih matrica, markama koristenih sustava, procje-
ni kontaktnih tocaka, procjeni kontaktnih to¢aka koje su oni
rekonstruirali i o njihovoj procjeni izlaznih profila restaura-
cija (tablica 1.). Aproksimalni kontakti kategorizirani su kao
optimalni, otvoreni i tijesni. Ako je zubni konac prolazio kroz
kontaktno podru¢je kao na prirodnoj denticiji s druge strane,
kontaktna tocka smatrala se optimalnom. Otvorene kontak-
tne tocke postojale su ako je zubni konac prolazio kroz kon-
taktno podruéje bez otpora, a ako uopée nije mogao proci
ili je puknuo, aproksimalni kontakt smatrao se tijesnim (6).

Veli¢ina uzorka izratunata je u programu StatCalc, ver-
zija 1.4.3 (Epi InfoTM, CDC, Atlanta, Georgia, SAD) kori-
Stenjem testa slucajnog uzorkovanja, primjenom veli¢ine po-
pulacije od 120 000, razine pouzdanosti od 95 % i granice
pouzdanosti od 5 %. Da bi se mogla reprezentirati ukupna
populacija stomatologa, izracunata veli¢ina uzorka iznosila je
ukupno 383 sudionika. Podatci su prikupljeni anonimno s
Googleovih obrazaca.

Statisti¢ka analiza

Statisticka analiza obavljena je u softveru MedCalc
(MedCalc Software bvba), verzija 19 za Windowse. Podat-
ci su analizirani deskriptivnom statistikom i predstavljeni kao
ucestalost i postotak u obliku tortnih grafikona. Hi-kvadrat
test upotrijebljen je za usporedbu nepropusnosti aproksimal-
nih kontaktnih to¢aka koje su sudionici prijavili, bilo za obu-
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Table1  Questionnaire
Tablica 1. Upitnik
Questions * Pitanja Answers ® Odgovori
1. BDS ¢ prvostupnik
a- What is your highest academic degree? *Kojije | 2. MSc ® magistar
va$ najvi$i akademski stupanj? 3. DDSc/PhD  doktor znanosti
4. Egyptian fellowship board ¢ Egipatski odbor
b- Which technique of matricing do you prefer to | 1. Circumferential * obuhvatni
use? * Koji sustav interdentalnih matrica preferirate? | 2. Sectional ® sekijski
¢- Which technique is the easiest to apply? ® Koju je | 1. Circumferential ® obuhvatnu
tehniku najjednostavnije primijeniti? 2. Sectional * sekcijsku
1. Tofflemire (not branded). * Tofflemire (nije brendiran)
d- If you use circumferential matricing, which 2. Ivory no. 2 (not Eranjej). * Ivory Er. 2 (H}J.e Ereng}ran)
holder do you use? ® Ako upotrebljavate obuhvatnu 3. Ivory no. 8 (not branded). * Ivory br. 8 (nije brendiran)
’ 4. Automatrix, Dentsply Sirona, Konstanz, Germany. * Automatrix, Dentsply Sirona, Konstanz,

matricu, kojim se drZacem koristite?

N

Njemacka
. Do not use * Ne upotrebljavam

e- If you use sectional matrix, which system do you
use? * Ako upotrebljavate sekcijsku matricu, kojim
se sustavom koristite?

—_

. Classic ring and pre-contoured matrix, TOR VM, Moscow, Russia. ® Klasi¢cnom i unaprijed
oblikovanom matricom TOR VM, Moskva, Rusija

. Delta ring and pre-contoured matrix, TOR VM, Moscow, Russia. ® Prstenom Delta i unaprijed
oblikovanom matricom TOR VM, Moskva, Rusija

. MD ring and pre-contoured matrix, TOR VM, Moscow, Russia. ® Prstenom MD i unaprijed
oblikovanom matricom TOR VM, Moskva, Rusija

. Saddle holder and pre-contoured matrix, TOR VM, Moscow, Russia. ¢ Sedlastim drZacem i
unaprijed oblikovanom matricom TOR VM, Moskva, Rusija

. Composi-Tight 3DFusion and pre-contoured matrix, Garrison Dental Solutions, Spring Lake,
Michigan, USA. ¢ Composi-Tight 3Dfusionom i unaprijed oblikovanom matricom Garrison
Dental Solutions, Spring Lake, Michigan, SAD

. Palodent V3 ring and pre-contoured matrix, Dentsply Sirona, Konstanz, Germany. ¢ Prstenom
Palodent V3 i unaprijed oblikovanom matricom Dentsply Sirona, Konstanz, Njemacka

. Ena ring and pre-contoured matrix, Micerium, Italy. ® Prstenom Ena i unaprijed oblikovanom
matricom Micerium, Italija

. Twin ring and pre-contoured matrix, Bioclear, Tacoma/WA, USA. ¢ Prstenom Twin i unaprijed
oblikovanom matricom Bioclear, Tacoma/WA, SAD

9. Do not use * Ne upotrebljavam

1

0. Other. ¢ Ostalo

f= Which kind of wedge do you use? * Koju vrstu
interdentalnog kol¢i¢a upotrebljavate?

1
2
3.
4
5

. Wooden wedges (not branded). ¢ Drveni (nije brendiran)

. Diamond, Bioclear, Tacoma/WA, USA. ¢ Dijamantni, Bioclear, Tacoma/WA, SAD
Elastic wedges, TOR VM, Moscow, Russia. * Elasti¢ni, TOR VM, Moskva, Rusija

. Plastic wedges, TOR VM, Moscow, Russia. * Plasti¢ni, TOR VM, Moskva, Rusija

. Other. * Ostalu

g- Do you use dental floss to check contact tightness
after restoration? ® Upotrebljavate li zubni konac da
biste provjerili tjesno¢u kontaktne tocke?

. Yes ® Da
. No* Ne

h- When you use circumferential matrix systems,
describe tightness of the contact produced? ¢ Ako
upotrebljavate obuhvatne matri¢ne sustave, opisite
tjesnocu stvorenog kontakea?

. Optimum: Dental floss pass through contact area as natural dentition on the other side ®
Optimalna: zubni konac prolazi kroz kontaktno podrugje kao na prirodnoj denticiji s druge
strane

. Open: Dental floss pass without resistance. * Otvorena: zubni konac prolazi bez otpora

. Tight: Dental floss could not be passed at all or was torn. ® Tijesna: zubni konac ne moze pro¢i

ili pukne

i- Describe emergence profile (cervical outline
of restoration as it emerges from periodontium)
produced with circumferential matrix * Opisite
izlazni profil nicanja (cervikalni obris restauracije
kad izlazi iz parodonta) izraden obuhvatnom
matricom

N —

. Proper ® Pravilan
. Improper ® Nepravilan

j- When you use sectional matrix systems,
describe tightness of the contact produced? ¢ Ako
upotrebljavate sekcijske matri¢ne sustave, opisite
tjesno¢u nastalog kontakta?

—_

. Optimum: Dental floss pass through contact area as natural dentition on the other side ®
Optimalna: zubni konac prolazi kroz kontaktno podru¢je kao na prirodnoj denticiji s druge
strane

. Open: Dental floss pass without resistance. * Otvorena: zubni konac prolazi bez otpora

. Tight: Dental floss could not be passed at all or was torn. ® Tijesna: zubni konac ne moze pro¢i

ili pukne

k. Desctibe emergence profile (cervical outline

of restoration as it emerges from periodontium)
produced with sectional matrix ® OpiSite izlazni
profil nicanja (cervikalni obris restauracije kad izlazi
iz parodonta) izraden sekcijskom matricom

N —

. Proper  Pravilan
. Improper * Nepravilan




. Shaalan

matrix systems or sectional matrix systems. A P value < 0.05
was considered statistically significant.

Results

A total of 415 dentists participated in the current survey
with a response rate of 52.8 %. Figure 1 is a pie chart repre-
senting the results of the questionnaire. Two hundred fifteen
dentists (52%) were Bachelor of Dental Surgery (BDS) hold-
ers, 136 (33%) were Master of Science (MSc) holders, 44
(10%) were Doctor of Dental Sciences/ Doctor of Philoso-
phy (DDSc/PhD) holders and 20 dentists (5%),were holders
of the Egyptian Fellowship Board of Dentistry. Three hun-
dred eight dentists (74%) preferred using the sectional ma-
trix system, while 107 dentists (26%) preferred using the cir-
cumferential matrix system. Two hundred sixty-three dentists
(63%) selected the sectional matrix systems as easily used and
placed, while 152 dentists (37%) selected the circumferential
matrix systems as easily used and placed. Regarding the den-
tists who used the circumferential matrix systems, 333 den-
tists (80.2%) used the Toflemire holder, while 19 dentists
(4.6%) used the Ivory no.2 holder, 8 dentists (2%) used the
Ivory no. 8 holder, and 3 dentists (0.7%) used the Automa-
trix holder (Dentsply Sirona, Konstanz, Germany). Fifty-two
dentists (12.5%) reported not using the circumferential ma-
trix systems at all, and they used only the sectional matrix
systems.

Concerning the dentists who used the sectional matrix
systems, 95 dentists (22.9%) used the classic ring system
(TOR VM, Moscow, Russia) 86 dentists (20.7%) used the
Composi-Tight system (Garrison Dental Solutions, Spring
Lake, MI, USA), 68 dentists (16.4%) used the delta ring sys-
tem (TOR VM, Moscow, Russia) 63 dentists (15.2%) used
the Palodent V3 system (Dentsply Sirona, Konstanz, Germa-
ny) 26 dentists (6.3%) used the MD ring system (TOR VM,
Moscow, Russia) 12 dentists (2.9%) used the Ena ring sys-
tem (Micerium, Avegno, Genoa, Italy) 4 dentists (1%) used
the saddle system (TOR VM, Moscow, Russia) and 3 den-
tists (0.7%) used the Twin ring system (Bioclear, Tacoma,
WA, USA). Fifty-eight dentists (13.9%) reported not using
the sectional matrix systems at all, and they used only the cir-
cumferential matrix systems. Two hundred forty-six dentists
(59%) used wooden wedges, while 75 dentists (18%) used
diamond wedges, 68 dentists (17 %,) used plastic wedges and
26 dentists (6%) used elastic wedges. Three hundred thirty-
eight dentists out of 415 dentists (81%) checked the tight-
ness of proximal contact after restorations, while 77 dentists
(19%) did not check the tightness of proximal contacts.

One hundred twenty-six dentists (31%) reported opti-
mum contacts, 105 dentists (25%) reported tight contacts
and 184 dentists (44%) reported open contacts with the cir-
cumferential matrix systems. The improper emergence profile
of proximal contour was reported by 348 dentists (95.8%).
However, regarding the sectional matrix systems, optimum
contacts were reported by 279 dentists (67%) tight con-
tacts by 109 dentists (26%) and open contacts by 27 den-
tists (7%). The proper emergence profile of proximal contour
was reported by 347 dentists (97.2%). There was a statisti-
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hvatne bilo za sekcijske matri¢ne sustave. Vrijednost P < 0,05
smatrala se statisticki znacajnom.

Rezultati

Ukupno 415 stomatologa sudjelovalo je u ovom istrazi-
vanju sa stopom odgovora od 52,8 %. Na slici 1. je tortni
grafikon koji prikazuje rezultate dobivene upitnikom. Dvje-
sto petnaest (52 %) stomatologa bili su prvostupnici stoma-
toloske kirurgije (BDS), 136 (33 %) magistri, 44 (10 %)
doktori znanosti i 20 (5 %) ¢lanovi egipatskoga Odbora za
stomatologiju. Tristo osam (74 %) stomatologa radije je upo-
trebljavalo sustav sekcijskih matrica, a 107 (26 %) preferiralo
je obuhvatne matri¢ne sustave. Dvjesto Sezdeset i tri (63 %)
stomatologa odabrala su sekcijske matri¢ne sustave kao jed-
nostavne za upotrebu i postavljanje, a 152 (37 %) obuhvat-
ne. Kad je rije¢ o stomatolozima koji su se koristili obuhvat-
nim matri¢nim sustavima, njih 333 (80,2 %) upotrebljavalo
je drza¢ Tofflemire, 19 (4,6%) drza¢ br. 2 Ivory, osam (2 %)
drza¢ br. 8 i tri (0,7 %) drza¢ Automatrix (Dentsply Sirona,
Konstanz, Njemacka). Pedeset i dva (12,5 %) stomatologa
izvijestila su da uopée ne upotrebljavaju obuhvatne matri¢ne
sustave, nego samo sekcijske matrice.

Tri stotine i osam (74 %) stomatologa radije je upotre-
bljavalo sustav sekcijskih matrica, a 107 (26 %) preferiralo je
obuhvatne matri¢ne sustave. Dvije stotine Sezdeset i tri (63
%) stomatologa odabrala su sekcijske matri¢ne sustave jer se
lako upotrebljavaju i postavljaju, a 152 (37 %) su se iz istog
razloga odludila za obuhvatne matri¢ne sustave kao jedno-
stavne za upotrebu i postavljanje. Medu stomatolozima koji
su se koristili obodnim matri¢nim sustavima, njih 333 (80,2
%) odabrali su drza¢ TofHlemire, a 19 (4,6 %) je upotreblja-
valo drza¢ br. 2 Ivory, 8 (2 %) drza¢ br. 8 te 3 (0,7 %) ra-
bljene drzace Automatrix (Dentsply Sirona, Konstanz, Nje-
macka). Pedeset i dva (12,5 %) stomatologa izvijestila su da
se uopce ne koriste obodnim matri¢nim sustavima nego sa-
mo sekcijskima.

Medu stomatolozima koji su upotrebljavali sekcijske ma-
tri¢ne sustave, njih 95 (22,9 %) koristilo se klasi¢nim prste-
nastim sustavom (TOR VM, Moskva, Rusija), 86 (20,7 %)
sustavom Composi-Tight (Garrison Dental Solutions, Spring
Lake, MI, SAD), 68 (16,4 %) sustavom Delta prsten (TOR
VM, Moskva, Rusija), 63 (15,2 %) sustavom Palodent V3
(Dentsply Sirona, Konstanz, Njemacka), 26 (6,3 %) prstena-
stim sustavom MD (TOR VM, Moskva, Rusija), 12 (2,9 %)
prstenastim sustavom Ena (Micerium, Avegno, Genova, Ita-
lija), 4 (1 %) sedlastim sustavom (TOR VM, Moskva, Rusi-
ja) i 3 (0,7 %) sustavom Twin ring (Bioclear, Tacoma, WA,
SAD). Pedeset osam (13,9 %) stomatologa izvijestilo je da
uopce ne upotrebljavaju sekcijske matri¢ne sustave, nego sa-
mo obuhvatne. Dvije stotine cetrdeset i Sest (59 %) stoma-
tologa upotrebljavalo je drvene interdentalne kolcice, 75 (18
%) dijamantne, 68 (17 %) plasti¢ne i 26 (6 %) elasti¢ne. Tri
stotine trideset i osam stomatologa (81 %) od njih 415 pro-
vjeravalo je tjesnocu aproksimalnog kontakta nakon dovrsa-
vanja ispuna, a 77 (19 %) to nije ¢inilo.

Stotinu dvadeset i $est (31 %) stomatologa prijavilo je op-
timalne kontakte, 105 (25 %) tijesne kontakte, a 184 (44 %)
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cally significant difference between the sectional matrix sys-
tems and the circumferential matrix systems regarding the
tightness of the proximal contact points as reported by den-
tists (P<0.0001)

Discussion

Mastering proximal tooth-colored restorations with res-
in composite is very critical. The success of posterior com-
posite restorations is attributed to the operator’s skills, the
characteristics of the material as well as the placement tech-
niques used (7). Numerous studies confirmed that pre-con-
toured sectional matrix bands provided the resin restorations
with optimum contours and emergence profiles when com-
pared to conventional flat circumferential matrix bands (3,4).
It has been confirmed by several studies that the use of pre-
contoured sectional matrix bands in combination with a sep-
aration ring achieved superior contact tightness owing to the
interdental separation exerted by the ring during restoration,
as well as the contour of the matrix, which mimics the nat-
ural proximal contours and emergence profiles of the teeth
(3,8-10).

In the current study, most of the dentists did not be-
lieve that the circumferential matrix systems produce consis-
tent contact points. The reason behind the less-than-optimal
proximal contact with circumferential matrix systems might
be attributed to the insufficient movement of adjacent teeth
from wedge placement compared to the interdental sepa-
ration ring and the flat matrix band. Tight contact points
were reported at a higher level occlusally, as dental floss could
not pass or was torn upon placement (11). Optimum con-
tact points with circumferential matrix systems were most-
ly reported by some more experienced dentists (DDSc/PhD)
which might be accredited to the long period of practice us-
ing the circumferential matrix systems. Nevertheless, they de-
scribed the emergence profiles as improper (12).

The results of the current survey showed that 74% of
the dentists preferred using the sectional matrix systems and
63% of the dentists considered the sectional matrix systems
to be easily used and applied compared to the circumferen-
tial matrix systems. This may be attributed to the shift in
dental restorations done by dentists from amalgam to res-
in composites, based on patient’s esthetic demands and the
development in physical and mechanical properties of res-
in composites, which requires the training on the new tech-
niques and restorative procedures at dental schools. However,
these findings were contradicted by another study where 83.3
% of dental students preferred using the circumferential ma-
trix systems (6). Nowadays, the sectional matrix systems are
implemented in most of the dental schools in Egypt, both in
daily practice and training. These findings confirm the fact
that the sectional matricing systems are the most commonly
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otvorene kontakte s obuhvatnim matri¢nim sustavima, a ne-
pravilan izlazni profil aproksimalne konture prijavilo je njih
348 (95,8 %). S druge strane, za sekcijske matri¢ne sustave
optimalne kontakte prijavilo je 279 (67 %) stomatologa, ti-
jesne kontakte 109 (26 %) i otvorene kontakte 27 (7 %), a
pravilan izlazni profilom aproksimalne konture prijavilo 347
(97,2 %) stomatologa. Postojala je statisticki znacajna razlika
izmedu sekcijskih i obuhvatnih matri¢nih sustava kad je rije¢
o tjesnodi aproksimalnih kontakenih to¢aka koju su ocijenili
stomatolozi (P < 0,0001)

Rasprava

Izrada estetskih aproksimalnih ispuna s pomo¢u kompo-
zitnih materijala velik je izazov. Hoce li uspjeti straznji kom-
pozitni ispuni ovisi o vjestinama klinicara, karakteristikama
materijala i koristenim tehnikama postavljanja (7). U neko-
liko istrazivanja potvrdeno je da su unaprijed oblikovani sek-
cijski matri¢ni sustavi kompozitnim ispunima dali optimal-
ne konture i izlazne profile u usporedbi s konvencionalnim
ravnim obuhvatnim trakastim matricama (3, 4). U nekoli-
ko istrazivanja autori su istaknuli da je koriStenjem unaprijed
oblikovanih sekcijskih matri¢nih vrpci u kombinaciji sa sepa-
racijskim prstenom postignuta optimalna tjesno¢a kontakta
zahvaljujudi interdentalnoj separaciji koju je osigurao prsten
tijekom izrade restauracije i konturi matrice koja oponasa pri-
rodne aproksimalne konture i izlazni profil zuba (3,8 - 10).

U ovom istrazivanju ve¢ina stomatologa nije vjerovala
da se sustavima obuhvatnih matrica mogu posti¢i dosljed-
ne kontaktne tocke. Razlog za manji optimalni aproksimalni
kontakt s obuhvatnim matri¢nim sustavima mogao bi se pri-
pisati nedovoljnom pomicanju susjednih zuba zbog postav-
ljanja interdentalnog kol¢iéa, u usporedbi s interdentalnim
separacijskim prstenom i ravnom matri¢cnom trakom. Tijesne
kontaktne tocke zabiljeZene su na viSoj razini prema okluzal-
no jer zubni konac nije mogao prodi ili je puknuo pri izvla-
Cenju (11). Optimalne kontaktne tocke s obuhvatnim ma-
triénim sustavima uglavnom su prijavili iskusniji stomatolozi
(dr. sc. i prof. dr. sc.) jer su vjerojatno imali vise iskustva s ta-
kvim matricama, ali su i oni izlazne profile ocijenili nezado-
voljavaju¢ima (12).

Rezultati ove ankete pokazali su da je 74 % stomato-
loga preferiralo sekcijske matri¢ne sustava, a 63 % smatra-
lo je da su oni sustavi jednostavniji za primjenu u uspored-
bi s obuhvatnim matri¢nim sustavima. To se moze pripisati
prebacivanju s amalgamskih ispuna koji su se nekada postav-
ljali na kompozitne ispune zbog estetskih zahtjeva pacijena-
ta i unaprjedenja fizickih i mehanickih svojstava kompozita,
Sto zahtijeva edukaciju o novim tehnikama i restaurativnim
postupcima. No ovim nalazima proturjecilo je drugo istrazi-
vanje u kojemu je 83,3 % studenata stomatologije preferira-
lo upotrebu matri¢nih sustava (6). Danas se sustavi sekcij-
skih matrica primjenjuju na veéini stomatoloskih fakulteta u
Egiptu u svakodnevnoj praksi i edukaciji. Ta otkri¢a potvrdu-
ju ¢injenicu da egipatski stomatolozi najéesée upotrebljava-
ju sekcijske matrice za postizanje konzistentnih i pouzdanih
kontaktnih to¢aka na straznjim aproksimalnim kompozitnim
ispunima.
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= BDS (52%, n=215)
= MSc (33%, n=136)

= DDSc/PhD {10%, n=44)
Egyptian Board (5%, n=20)

Highest academic degree achieved

9

= Tofflemire (80.2%, 333)
® |vory no 2 (4.6%, n=19)
u Ivory no 8 (2%, n=8)
Automatrix (0.7%, n=3)
= Do not use {12.5%, n=52)

Types of circumferential matrix
systems

o

m Yas (81%, n=338) = No (19%, n=77)

Assessment of proximal contacts after

restoration

m Circumferential (26%, n=107)
u Sectional (74%, n=308)

Preferred matricing technique

= Torvm classic (22.9%, n=95)

= Torvm Delta (16.4%, n=68)

= Torvm MD(6.3%, n=26)
Torvim saddle (1%, n=4)

= Composi-Tight (20.7%, n=86)

= Palodent V3 {15.2%, n=63)

m Ena ring (2.9%, n=12)

= Twin ring (0.7%, n=3)

= Do not use { 13.9%, n=58)

Types of sectional matriy systems

@

= Optimum {31%, n=126)
= Tight {25%, n=105)
= Open (44%, n=184)

Titghiness of proximal contacis produced by

circumferential matricing systems

= Optimum (67%, n=279)
= Tight (26%, n=109)
= Open (7%, n=27)

Tighiness of proximal contacts produced
by sectional matricing systems

= Proper (97.2%, 347)

u Improper (2.8%, 10)

Emergence profile of sectional matrix

Straznji aproksimalni ispuni

= Circumferential (37%, 152)
= Sectional (63%, 263)

Easiest matricing technique

o

= Wooden (59%, n=246)

= Diamond {18%, n=75)

= Elastic (6%, n=26)
Plastic (17%, n=68)

Types of wedges

= Proper {4.2%, n=15)

u Improper {95.8%, n=348)

Emergence profile of circumferential

matrix

Figure 1 Pie charts denoting results of the
guestionnaire

Slika 1. Tortni grafikoni s rezultatima
upitnika

www.ascro.hr
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used systems by Egyptian dentists to achieve consistent and
reliable contact points of posterior proximal resin composite
restorations.

Among the circumferential matrix systems in the current
survey, the Toflemire matrix holder and bands were most
commonly used (80.2%, n=333). In most of dental schools in
Egypt, this system is most commonly used in the pre-clinical
simulation laboratory course (6). The circumferential matrix
systems were conventionally used for proximal restorations
(13) and the regression in its use was due to the fact that the
sectional matrix systems proved to produce anatomically op-
timal contact points (7,14-16). Among the sectional matrix
systems, 54% of Egyptian dentists mainly used matrix sys-
tems manufactured by TOR VM (Moscow, Russia) because
they are relatively cheap and abundant in the Egyptian dental
market with a wide variety of separation rings and matrices.
Twenty percent of dentists in the current study used Com-
posi-tight (Garrison Dental Solutions, Spring Lake, Michi-
gan, USA) while 15.2% of them used the Palodent V3 system
(Dentsply Sirona, Konstanz, Germany). Both systems have
proven to have reliable reproduction and consistent proximal
contact and contour, but they are expensive.

Wooden and diamond wedges were the most common-
ly used during the placement of posterior restorations. Many
dentists preferred to use wooden wedges since they are cheap
and can expand when exposed to oral fluids, which helps in
interdental separation and adaption of the matrix band gingi-
vally (17). However, when wooden wedges absorb fluids they
become weak and flexible, and they adapt only to the natural
anatomic proximal contour, resulting in less interdental sepa-
ration (14). On the other hand, compared to wooden wedg-
es, diamond wedges need less effort during placement. The
diamond shaped cut-out in the tip collapses upon placement,
facilitating its insertion inside the embrasure. The diamond
wedge then springs open once inside the embrasure, produc-
ing a tight gingival seal and preventing the wedge from get-
ting out (18).

In a previous survey investigating into the range of tech-
niques used by UK general dental practitioners when placing
posterior composites, 155 dentists (61%) used the circum-
ferential metal matrix system and a wooden wedge, 74 den-
tists (29%) used the transparent matrix system, and only 25
dentists (10%) used the sectional metal matrix and a wooden
wedge. These results were obtained 11 years ago when the use
of the sectional matrix systems was not universally implement-
ed in evidence-based guidelines and amalgam restorations were
preferred over the posterior composite restorations (16).

The sectional matrix systems are technique sensitive due
to rounded contours and thin thickness of matrices, which
can cause a depression or bending in the matrix material dur-
ing placement, rendering it unusable (6). Previous studies ob-
served statistically significant differences in contact tightness
with different circumferential compared to the sectional ma-
trix systems (6,7,12). In the current study, the dentists re-
ported that the sectional matrix systems produced optimum
contact points with proper emergence profiles. This was in
agreement with another study (4) where sectional matrices
combined with separation rings resulted in increased contact

Posterior Proximal Restorations .

Medu obuhvatnim matri¢nim sustavima u ovom istrazi-
vanju najéesce su koristeni drza¢ i trake Toflemireove matrice
(80,2 %, n = 333). Na ve¢ini stomatoloskih fakulteta u Egip-
tu taj se sustav najée$ée upotrebljava na pretklinickim vjez-
bama (6). Sustavi obuhvatnih matrica konvencionalno su se
upotrebljavali za aproksimalne ispune (13), a smanjenje nji-
hove uporabe rezultat je spoznaje da sekcijski matri¢ni sustavi
proizvode anatomski optimalne kontaktne tocke (7, 14 - 16).
Od sekcijskih matri¢nih sustava 54 % egipatskih stomatolo-
ga uglavnom je upotrebljavalo matri¢ne sustave proizvodaca
TOR VM (Moskva, Rusija) jer su razmjerno jeftini i mogu se
nabaviti na egipatskom dentalnom trZi$tu u Sirokom raspo-
nu separacijskih prstenova i matrica. Dvadeset posto stoma-
tologa u ovom istrazivanju upotrebljavalo je sustav Compo-
si-tight (Garrison Dental Solutions, Spring Lake, Michigan,
SAD), a 15,2 % sustav Palodent V3 (Dentsply Sirona, Kon-
stanz, Njemacka). Oba sustava pokazala su se pouzdanima u
rekonstrukeiji kontaktne tocke i kontura, ali su skupi.

Pri izradi straznjih ispuna najéesce su se upotrebljavali dr-
veni i dijamantni interdentani kol¢i¢i. Mnogi su stomatolozi
radije odabrali drvene kol¢ice jer su jeftini i mogu se $iriti ako
su izloZeni oralnim teku¢inama, $to pomaze u interdental-
nom razdvajanju i prilagodbi matrice gingivno (17). No kada
drveni kol¢i¢i apsorbiraju tekudinu postaju slabi i fleksibilni
te se prilagodavaju samo prirodnoj anatomskoj aproksimal-
noj konturi, $to rezultira manjom separacijom (14). S druge
strane, u usporedbi s drvenim kol¢i¢ima, za dijamantne treba
manje napora tijekom postavljanja. Rez u obliku dijamanta
na vrhu kolabira nakon postavljanja i olaksava njegovo ume-
tanje. Dijamantni kol¢i¢ otvara se unutar interdentalnog pro-
stora te stvara ¢vrstu gingivnu barijeru i sprjecava ispadanje
kol¢ica (18).

U jednom istrazivanju u kojemu je analiziran niz tehni-
ka koje su britanski stomatolozi primjenjivali pri izradi stra-
znjih kompozitnih ispuna, 155 (61 %) stomatologa upotre-
bljavalo je obuhvatni metalni matri¢ni sustav i drveni kol¢i¢,
74 (29 %) koristilo se prozirnim matri¢nim sustavom, a sa-
mo 25 (10 %) upotrebljavalo je sekcijsku metalnu matricu i
drveni kol¢i¢. Ta otkri¢a datiraju od prije 11 godina kada se
sekcijski matri¢ni sustavi nisu univerzalno primjenjivali, a na
straznjim zubima Ce$¢e su se izradivali amalgamski ispuni od
kompozitnih (16).

Sekcijski matri¢ni sustavi osjetljivi su na proceduralne po-
greske zbog njihovih zaobljenih kontura i male debljine, $to
moze prouzrociti udubljenje ili savijanje materijala tijekom
postavljanja, pa matricu ¢ini neupotrebljivom (6). U dosa-
dasnjim istrazivanjima autori su istaknuli statisticki znacajne
razlike u tjesno¢i kontakata s razli¢itim obuhvatnim matri¢-
nim sustavima u usporedbi sa sekcijskima (6, 7, 12). U ovom
istrazivanju stomatolozi su naveli da su sekcijski matri¢ni su-
stavi stvorili optimalne kontaktne tocke s pravilnim izlaznim
profilima. To je u skladu s rezultatima jednoga drugog istrazi-
vanja (4) u kojem su sekcijske matrice u kombinaciji sa sepa-
racijskim prstenovima rezultirale pove¢anom tjesno¢om kon-
takta, a upotrebom obuhvatne matrice smanjena je tjesnoca
kontakta (7).

U ovoj anketi minimalni broj ispuna koje su ocjenjiva-
li stomatolozi koji upotrebljavaju sekcijske matri¢ne sustave
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tightness, while the use of a circumferential matrix resulted in
decreased contact tightness. (7).

In the current survey, the dentists using the sectional ma-
trix systems reported that a minimal number of restorations
exhibited open or tight proximal contact. This can be ex-
plained by the fact that the separation ring was not effective
in separating the teeth, or the clinicians were unable to place
the matrix system effectively. The dentists reported that even
open or tight contacts produced with sectional matrix sys-
tems had proper emergence profiles (12).

Conclusions

The results of this survey have shown that Egyptian den-
tists preferred using the sectional matrix systems. Optimum
contact points were highly associated with the sectional ma-
trix systems. However, poor (open and tight) contacts were
highly associated with the circumferential matrix systems.

Clinical recommendations

Various restorative techniques have been recommended
to reproduce and recreate optimum proximal contact points
and contours for compound proximal restorations. It is ad-
vocated to embrace the use of sectional matrix systems ac-
companied with interdental separation rings in daily practice
for all dental practitioners. Undergraduate dental students
and fresh graduates should be qualified for using the section-
al matrix systems to provide the finest dental health services
for patients.
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Sazetak

Straznji aproksimalni ispuni

imao je otvoren ili pretijesan aproksimalni kontakt. Razlog je
vjerojatno to $to separacijski prsten nije bio ucinkovit u od-
vajanju zuba ili klini¢ar nije mogao dobro postaviti matri¢ni
sustav. Stomatolozi su izvijestili da su ¢ak i otvoreni ili tijesni
kontakti proizvedeni sa sekcijskim matri¢nim sustavima ima-
li odgovarajuée izlazne profile (12).

Zakljuéci

Rezultati ovog istrazivanja pokazali su da egipatski sto-
matolozi uglavnom upotrebljavaju sekcijske matri¢ne susta-
ve. Optimalne kontaktne tocke ¢eée su bile povezane sa su-
stavima sekcijskih matrica. S druge strane, losi (otvoreni i
tijesni) kontakti ¢ed¢e su bili povezani s obuhvatnim matri¢-
nim sustavima.

Klinicke preporuke

Preporudene su razne restaurativne tehnike za rekonstruk-
ciju optimalnih aproksimalnih kontaktnih to¢aka i kontura s
kompozitnim ispunima. Rezultati govore u korist primjene
sekcijskih matri¢nih sustava u kombinaciji s interdentalnim
separacijskim prstenovima u svakodnevnoj praksi za sve kli-
nicare. Studenti dodiplomskog studija stomatologije i mladi
doktori trebali bi znati sluziti se sekcijskim matri¢nim susta-
vima kako bi svojim pacijentima mogli pruziti najkvalitetni-
ju zdravstvenu uslugu.
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Svrha rada: Zeljelo se istraziti sustave interdentalnih matrica kojima se koriste egipatski stomatolozi
i procijeniti njihov utjecaj na reprodukciju optimalnih aproksimalnih kontakata kod straznjih aprok-
simalnih kompozitnih ispuna. Materijal i metode: Izraden je online upitnik koji je e-po3tom i putem
platformi drustvenih medija poslan na adrese 785 stomatologa. U istrazivanju su sudionici odgova-
rali na sljedeca pitanja: koji im je najvisi postignuti akademski stupanj i koliko iskustva imaju, koje
sustave interdentalnih matrica upotrebljavaju, koje marke sustava matrica odabiru, kakva im je pro-
cjena aproksimalnih kontaktnih tocaka i procjena kontaktnih tocaka koje su rekonstruirali te kako
procjenjuju izlazni profil restauracije. Rezultati: U istraZivanju je ukupno sudjelovalo 415 stomato-
loga (stopa odgovora 52,8 %). Od toga je njih 308 (74 %) preferiralo koristenje sekcijskoga matri¢-
nog sustava, a 107 (26 %) je radije odabiralo obuhvatni matri¢ni sustav. Stotinu dvadeset i 3est (31
%) stomatologa navelo je da obuhvatni matri¢ni sustav reproducira optimalne kontakte, 105 (25 %)
je prijavilo pretijesne kontakte, a 184 (44 %) otvorene kontakte. Za sekcijske matricne sustave opti-
malne kontakte navelo je 279 klinicara (67 %), tijesne kontakte njih 109 (26 %), a otvorene kontak-
te 27 (7 %). Postojala je statisticki znacajna razlika izmedu sekcijskih matriénih sustava i obuhvatnih
sustava s obzirom na tjesnocu aproksimalnih kontaktnih toc¢aka (P < 0,0001). Zaklju¢ak: Egipatski
stomatolozi najcesce se koriste sekcijskim matri¢nim sustavima. IstraZivanje je pokazalo da su opti-
malne kontaktne tocke u velikoj mjeri povezane sa sekcijskim matricnim sustavima, a losi (otvoreni i
tijesni) kontakti uglavnom sa sustavima obuhvatnih matrica.
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