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Abstract

Background: A variety of indicators to register occlusal contacts are used in the daily dental practice. One of the most frequently used
qualitative occlusal indicators is the articulating paper. Its reliability is often disputed because this indicator could produce false positive
results or fail to register any occlusal contacts.

Aim: To compare the number and size of the recorded contacts on a tooth surface obtained with articulating paper and foil.

Materials and methods: Typodonts of upper and lower jaw with intact dental arches Frasaco A-3Z were fixed in a Girbach arcon
articulator. Articulating contacts were marked with 12-micron Bausch articulating foil and 200-micron Bausch articulating paper under
the same load. For each study a new sheet of the occlusal indicators was used, and 10 repetitions were made for each one. After every
marking, the lower jaw was dismounted from the articulator and the distribution of the markings was videographed using a camera.
The number of occlusal contacts was entered in a table. We analysed the markings on the first maxillary and first mandibular molars.

Results: We found that fewer and bigger contacts were recorded using the 200-micron articulating paper in comparison with the
contacts obtained using the foil.

Statistical analysis showed that there is significant difference in the number of the occlusal contacts registered with articulating paper,
since p < 0.05.

Conclusions: The type of occlusal contact indicator has an effect on the number and the size of the occlusal contact markings.

Keywords

articulating foil, articulating paper, occlusal contacts

INTRODUCTION

most frequently used indicator due to its lower price and
easy application.>*

Occlusion is the static relationship between the incising or
masticating surfaces of the maxillary or mandibular teeth
or tooth analogues.! Qualitative and quantitative occlu-
sal contact indicators are commonly used to assess these
occlusal-articulating relations.? Articulation paper is the

It has been found in dental practice that the size of mark-
ings obtained with articulation paper indicates the load of
the occlusal contacts.>® The data in the available literature
regarding the relationship between the thickness of the ar-
ticulation paper and the area of the markings is rather con-
tradictory.” According to some authors the size of the area
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of the marking shows how heavy the load with the small
mark areas showing less load.3-10

Thicker occlusal contact indicators have been found to
register marks that are greater in number and area than
those thinner indicators can obtain.!!

In 2008 Millstein questioned this finding. He found that
fewer contacts were recorded with 200-p articulation paper
than with the 40-p paper.!?

Saracoglu et al.! have reported that using repeatedly one
and the same sheets of paper and foil can results in register-
ing fewer contacts.

It has been established that there is no direct connection
between the size of the mark areas and the applied occlusal
load.!

The reliability of the articulation paper often is disputed
due to the possibility of registering false occlusal contacts.!®

AIM

Comparison of the results obtained with articulating foil
and paper by number and size of the contacts.

MATERIALS AND METHODS

Typodonts of upper and lower jaw with intact dental arches
Frasaco A-3Z were fixed in an arcon semi-adjustable Gir-
bach articulator, model AR218710 (Fig. 1). We mounted
the models fixed previously in maximum intercuspation
position onto the occludator according to the manufacturer
instructions.

For registration of the occlusal contacts we used two
different indicators - articulation paper Bausch 200 u and
articulation foil Bausch 12p1. A new sheet of paper was used
after every registration round with the help of Bausch excal-
ibur articulating paper forceps (Fig. 2).

Ten repetitions were made with every one of the occlusal
indicators. Models were closed in bite till maximum inter-
cuspation, without any additional loading. The distribution
of the occlusal contacts of the both dental arches were re-
corded with digital camera Sony model DSC-W530. Photos
were obtained according to standard distance of 10 cm be-
tween the models and the fixed camera.

The area of registered occlusal contacts was measured
using a free program “Image J”. The program allows the out-
lined contour (area) to be measured. Thus, the area of the
occlusal surface and the contacts for each tooth were mea-
sured in pixels. In this way, numerical values were obtained,
respectively, of the total area of the tooth and of the occlusal
contacts recorded for each occlusal indicator thickness.

We used the data obtained from the first maxillary mo-
lars and first mandibular molars due to their role as mas-
ticatory center. After every round we cleaned the occlusal
surfaces with spirit soaked cotton roll. The obtained results

were statistically analyzed with special software SPSS (SPSS
Inc. IBM SPSS Statistic) v. 19.

RESULTS

During the comparison of the results obtained with artic-
ulation paper Bausch 200 p (Fig. 3) and articulation foil
Bausch 12u (Fig. 4) we noticed differences in the number
and size of the contacts. At least 4 contacts were registered
on the maxillary first molars with both indicators. With ar-
ticulation foil the maximum number of registered contacts
was 5 and with paper - 4. On the occlusal surfaces of the
mandibular molars were registered minimum 4 and max-
imum 5 contacts. The minimum marks registered with ar-
ticulation paper were 3 and maximum 5.

The results after the statistical analysis of the number of
occlusal contacts are displayed in Table 1.

The results from the statistical analysis show statistically
significant difference in the number of the registered con-
tacts with articulation paper and foil due to p<0.05.

On the macxillary first molars we had at least 4 contacts
registered with both indicators. With articulation foil the
maximum were 5 and with paper - 4. On the occlusal sur-
faces of the mandibular molars were registered minimum 4
and maximum 5 contacts. The minimum marks registered
with articulation paper were 3 and maximum 5.

The minimum area of the registered occlusal contacts
with the articulation foil was 0.66 pixels and with the ar-
ticulation paper - 6.59 pixels. The maximum area of the foil
contacts was 2.33 pixels, and with paper - 12.77 pixels.

The results after the statistical analysis of the size of these
occlusal contacts are shown in Table 2.

Figure 1. Models mounted in an occludator.
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Figure 3 A.

Figure 3 B.

Figure 3. Occlusal contacts registered with articulating paper. A.
macxillary molars; B. mandibular molars.

Table 1. Numbers of occlusal contacts

Figure 4 A. Figure 4 B.

Figure 4. Occlusal contacts registered with articulating foil. A.
macxillary molars; B. mandibular molars.

Type of occlusion indicators

Articulation foil Bausch 12 p

Articulation paper Bausch 200 p

Tooth Minimum Maximum Mean Minimum Maximum Mean
First maxillary molars 4 4.7 4 4 4
First mandibular molars 4 4.7 3 4 39

Table 2. Size of occlusal contacts in pixels

Type of occlusion indicators

Articulation foil Bausch 12 p

Articulation paper Bausch 200 p

Size of contacts in pixels Minimum Maximum
Minimum area 0.66 2.33
Maximum area 6.59 12.77

The results from the statistical analysis show statistically
significant difference in the size of the registered contacts
with articulation paper and foil due to p<0.05.

We determined that the thicker occlusal paper left fewer
in number and larger in size markings, whereas the thinner
paper left smaller in size, but bigger in number markings.

DISCUSSION

Our survey shows that articulation foil identifies more oc-
clusal contacts and of smaller size. With articulation paper
we registered less in number and bigger in size marks.

The formula force/size = load shows that the force is a
constant value and when the marking area size increases,
the load decreases. Resultant marks from thicker paper are
larger in size, but contain less individual load and vice ver-
sa. The marks obtained from the thinner paper have smaller
size and bigger individual load.!?

Therefore, we can conclude that the small area markings
contain heavier load and the large area markings have lesser
load.

We confirm the statement that the thicker articulating
paper leaves bigger in size and fewer in number marks.>!>
But our results don't match the results of from other au-
thors.!! The assessment of occlusal contacts obtained from
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articulation paper or articulation foil are inaccurate and
subjective due to the possibility of registering false positive
contacts.!14

CONCLUSION

The type of occlusal contact indicators has an effect on the
false registration marks and on the size and number of the
occlusal contacts as well.

The results from the survey prove the link between the
thickness of the occlusal indicator and the form of the
marks on the occlusal surface.
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AGCTpakT

BBeaeHue: B noBceqHeBHOI CTOMATOIOIMYECKON IMPAKTIKE MCHOMb3YIOTCA pasIMyYHble MHAMKATOPHI /I YCTAaHOBJIEHMA OKKIIIO-
3MOHHBIX KOHTaKTOB. OIHIUM 13 HanbojIee YaCTO MCIIONb3YeMBIX KaueCTBEHHBIX OKK/TIO3JIOHHBIX MH/AVNKATOPOB SB/SIETCS apPTUKYILA-
1oHHas 6yMara. Ero HagéXHOCTb 4acTO BBI3BIBAET CIIOPBI, IIOTOMY YTO 9TOT MHAUKATOP MOXKET HaBaTbh JOKHbIE IIOTIOXKUTEIbHbIE
pes3y/nbTaThl MM He YCTaHAB/IMBATh OKK/IIO3MOHHbI KOHTAKT.

Llenib: CpaBHNUTD KOMMYECTBO 1 pasMepbl OTMEYEHHbBIX KOHTAKTOB Ha MOBEPXHOCTH 3y6a, YCTAHOB/IEHHBIX C IOMOIIBIO AP TUKY/IAIIN-
OHHOJT OyMaru 1 IIEHKM.

Martepuanbl U MeToAbl: Mopenu BepxHell M HIDKHEN YelTI0CTM C MHTAKTHbIMU 3yOHbIMU fyramu Frasaco A-3Z 6bumn 3admk-
cupoBaHbl B apTukynarope Girbach arcon. ApTukKynAIMOHHBIE KOHTAKThI ObIIM 3apMKCMPOBAHbBI ¢ HOMOLIBIO 12-MUKPOHHOIT ap-
TUKY/IALMOHHOI INEHKY Bausch 1 200-MUKPOHHOI apTUKY/IALMOHHOI O6ymaru Bausch ¢ ogunakoBoit Harpyskoit. HoBblil et mis
OKK/TIO3MIOHHBIX IIOKa3aTesiell OblI MCIIOB30BaH /I KaXKJIOTO MCC/IeOBaHMAA, ¥ 10 IIOBTOPOB OBLIN C/le/TaHbI /I KaXKJIOTO MCCIeIOBa-
HuA. TTocme Ka>KIoil MapKMPOBKY HYDKHASA Ye/TIOCTD Ya/IA/Iach U3 apTUKY/IATOPA, Y pacipefie/ieHlie MapKIPOBKY PETrMCTPUPOBAIOCh
BUfieoKaMepoit. KommuecTBO OKK/II03MIOHHBIX KOHTAKTOB 3aMKCUPOBAHO B Tabmuile. Mbl IpOaHaIM3UPOBAIN MAPKMPOBKY II€PBBIX
BEPXHEYETIOCTHBIX 1 HVIDKHEYETIOCTHBIX MOJIAPOB.

Pesynbrathbl: Bbu10o ycTaHOB/IEHO, YTO HOJIblilee KOMIMYECTBO 1 60/Iee KPYIHbIe MapKUPOBKIL ObIIN 3abUKCHPOBAHBI C MCIIONb30BA-
HyteM 200-MUKPOHHOI apTUKY/IALIIOHHOI OyMary 1o CpaBHEHMIO ¢ KOHTAKTaMM, 3aDUKCUPOBAaHHBIMY Ha IVIEHKE.

CrarucTiyeckuii aHalm3 MOKasaj, 9TO CYIECTBYeT 3HAYMTEebHASA PASHMIA B KOMMYECTBE OKK/ITFO3MOHHBIX KOHTAKTOB, YyCTaHOBJIEH-
HBIX C IOMOII[bI0 APTUKY/IALMOHHOI Oymarn. p <0,05.

BblBOA: Tun VHIMKATOPa OKK/IIO3MMIOHHOI'O KOHTAaKTa BAMAECT Ha KO/IMYECTBO U pa3MeP OKK/IIO3MIOHHBIX MapK/POBOK KOHTAaKTa.

KnwoueBble cnoBa

OKK/TI03MIOHHbIE KOHTAKTBHI, APTUKYIALMOHHAA TIIEHKA, APTUKYIALVOHHAaA 6yMara.
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