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Abstract
Dental matrix systems are instruments used in the treatment of simple caries which replace the missing wall of the
tooth during restoration. The aim of the study is to evaluate, using a questionnaire-based survey, the most used matrix
systems among dentists and dentistry students. Materials and methods: Two hundred and fifty questionnaires
containing 8 questions were distributed in electronic and printed format to dentists in Mureș and Harghita countries
and dentistry students from 4th to 6th year of study at George Emil Palade University of Medicine, Pharmacy, Science,
and Technology of Târgu Mureș. The obtained data were then analyzed using Microsoft Excel and SSPS 20.0.0.
Statistical analysis was performed using the one tailed ANOVA and Tukey/ Kramer test. Significance level was set at a
value of p<0.05. Results: Of the persons who completed the questionnaire 97.78% consider it important to use a
matrix system during tooth restoration, 98.25 % use it when restoring class II Black cavities. Sectional matrixes are
used most commonly during class II Black cavity restoration, for MOD cavities the circular matrix systems are the
preferred ones. During class V Black cavity restoration only 5.45% of the doctors and students use a matrix system.
Wooden wedge is used most frequently in combination with a matrix system. Only 3.3% always ask for a control Xray after a tooth restoration. Conclusion: The use of matrix systems is considered to be very important by both dental
students and dentists in the restoration of simple caries lesions and are most commonly used for a Black class II, III,
IV, and MOD cavity. More importance should be given to follow-up X-rays after tooth restoration.
Keywords: dental matrix systems, tooth restoration, dental wedges, control X-ray.

Introduction
During teeth restoration three important
rules should be followed by every practitioner.
The first objective should be the optimization
of tooth crown anatomy and function,
followed by the conservation of tooth structure
utilizing minimal preparation techniques, and
finally the esthetical improvement of the
restored tooth.
During mastication, deglutition, and
phonetics there is a constant transposition of
the dentition which results in increased
attritional forces and alterations of the
proximal contact surface positions. An
acceptably restored dentition mandatorily
requires that the teeth which come in contact
to be in close approximation to each other,
thereby the optimum protection of the oral
tissues is maintained.
Absent or incorrect proximal contact
points/ surfaces may result in a poorly aligned
dentition. Displacement of teeth may cause
food impaction, secondary caries formation,
and periodontal disease [1].

Dental matrix systems are instruments used
in the treatment of simple caries which replace
the missing proximal wall of the tooth during
restoration. Thereby the aim of the matrix
systems is to restore the integrity of the tooth
or replace the missing part, which includes
establishing the appropriate interproximal
contact point [2-4]. Interproximal contact
points are essential elements that preserve the
integrity of dental arches and stabilize teeth
[5,6].
The aim of the study is to evaluate, using a
questionnaire-based survey, the most used
matrix systems during proximal wall
restorations in simple caries treatment among
dentists and dentistry students.
Material and methods
The research was carried out on a
prospective basis based on questionnaires [7].
The questionnaires were completed by dentists
in Harghita and Mureş countries. Also,
students studying dentistry (4-6th year) at
George Emil Palade University of Medicine,
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Pharmacy, Science, and Technology of Târgu
Mureș, Romania were included in the study.
The questionnaires were distributed in
electronic and printed forms. The electronic
form was edited with the help of Google
Forms which was then distributed to the
doctors with the help of social media. The
printed questionnaires were used to assess the
professional knowledge of dental students as
well as the knowledge of dentists in Mureş and
Harghita counties.
Two hundred and fifty questionnaires were
distributed in Romanian, Hungarian, and
English languages.
The questionnaire contains 8 questions. The
first question, regarding the status of the
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persons who completed the questionnaire, and
the second, which refers to the responder’s
habit regarding matrix system usage are single
answers. The next four questions, from 3rd to
6th, had to be answered only by those who
used matrix systems in their daily practice. In
this case responders could choose multiple
answers. The last two questions, about the used
wedges and control X-ray request, had only
one possible answer (figure 1).
While 4 respondents answered that they did
not use matrices during teeth restoration, they
were excluded from the following 4 questions
regarding the matrix system usage in their daily
practice.

Figure 1. The questionnaire about the matrix systems used during teeth restoration

The obtained data were then processed
using Microsoft Excel and SSPS 20.0.0.
Statistical analysis was performed using one-

tailed ANOVA and Tukey/Kramer Test.
Significance level was set at a value of p<0.05.
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dentists with under 10 years of experience.
Forty-five questionnaires, 24.59 %, were
answered by dentists with 10 to 20 years of
experience, and only 39 questionnaires,
21.31%, by dentists with over 20 years of
professional experience.

Results
The questionnaire was answered by 183
persons (73.2%).
According to figure 2, 48 questionnaires
(26.23%) were completed by dentistry
students, 51 questionnaires (27.87%) by

THE STATUS DISTRIBUTION OF THE PERSONS WHO
COMPLETED THE QUESTIONNAIRE

21.31%
24.59%

Dentistry students
Dentists <10 years exp
Dentists 10-20 years exp
Dentists >20 years exp

26.23%
27.87%

Figure 2. Status distribution of the persons who completed the questionnaire
Matrix systems in everyday restorative
treatments are used by 180 students and
doctors (97.78%), while 2.22%- 4 persons- do
not use matrices during proximal wall
restoration as they do not consider it to be
important (figure 3). Two students, 1 doctor

with less than 10-year experience and 1 doctor
with an experience between 10-20 years do not
use matrix systems in their practice so they
omitted the questions regarding the matrix
systems.

DO YOU USE DENTAL MATRICES WHEN RESTORING THE
MISSING PROXIMAL WALL OF THE TEETH ?
Yes, I consider
it essential in
establishing
the right
contact point
97.78%

No, I do not
think it is
important
2.22%

Figure 3. Percentage composition of the matrix system usage during restoration of missing proximal contact
points

Of the respondents, 98.25 % use matrix
systems during restoration of Class II Black
cavities, followed by 68.02% for Class III Black

cavities, 61.81% for Class IV Black cavities,
and only 5.45% use matrices to restore the
Class V Black cavities (figure 4).
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MATRIX SYSTEM USAGE DURING DIFFERENT BLACK CAVITY RESTORATION
120%

98.25%

100%
80%

68.02%

61.81%

60%
40%
20%

5.45%

0%
Class II

Class III

Class IV

Class V

Figure 4. Matrix system usage during different Black cavity restoration

When restoring Class II cavities, dentists
with more than 20 years of experience use
matrix systems in 100% of the cases, followed
by doctors with less than 10-year experience
with 98%, doctors with an experience between
10-20 years-97.7% and students, 97.1%.
During Class III cavity restoration, matrix
systems are used most frequently by doctors
with less than 10-year experience (78.43%),
followed by doctors with over 20-year
experience and dentists with 10–20-year
experience with 69.23% and 68.18%. Students
use matrix systems when restoring frontal
proximal cavity in only 56.25% of the cases.

In case of Class IV cavity restoration, matrix
systems are used more frequently, in 70.59% by
doctors with less than 10 years of experience,
followed by dentists with more than 20 years
of experience in 66.66%, dentists with 10-20
years of experience-60% and less frequently by
students, in only 50% of the cases.
When restoring a class V Black cavity,
matrix systems are rarely used - in 4.16% by
students, 5.88% by doctors with less than 10year experience, 6.66% by dentists with 10-20year experience and 5.13% in case of doctors
over 20-year experience (figure 5).

DURING WHICH TYPE OF RESTORATION DO YOU USE MATRIX SYSTEMS?

Class V
Class IV
Class III
Class II
0.00%

20.00%

Exp >20 y

40.00%

60.00%

Exp 10-20 y

80.00%

Exp <10 y

100.00%
Students

Figure 5. Distribution of the matrix system usage during different Black type cavity restoration in the 4 groups
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Statistical analysis showed no significant
differences between the 4 groups according to
the matrix system usage frequency during

restoration of different classes of cavities
(figure 6).

p=0.9794

Figure 6. Statistical analysis of the distribution of matrix system usage during restoration of different Black
type cavities in the 4 groups
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According to figure 7, the system that best
forms the interproximal contact point and
most faithfully returns the anatomical contour
of the tooth is the sectional matrix system and
this represents 35.6% (94 answers), followed
by semicircular systems in 25.76% (68
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answers), the third in circular system which is
14.78% (39 answers), automatrices 14.01% (37
answers), special spring systems 6.06% (16
answers) and the last one is custom made
systems in 3.7% of the cases (10 answers).

WHICH SYSTEM FORMS THE INTERPROXIMAL POINT BEST IN CASE OF OM AND OD
CAVITIES?
6.06%

3.79%

35.60%

14.01%
14.78%

25.76%

Sectional matrices

Semi-circular matrices

Circular matrices

Automatrices

Special spring systems

Custom made matrices

Figure 7. Answer distribution about the matrix system which forms the best interproximal contact point when
restoring OM and OD cavities

According to figure 8, the most commonly
used system for MOD cavities is circular in
36.32% and sectioned in 34.90%. automatrices

are used in 22.18% and less used is the special
spring system, which reached 6.60%.

MOST COMMONLY USED SYSTEMS FOR MOD CAVITY RESTORATION
Circular matix systems

Sectioned matrices

Automatrix

Special spring systems

6.60%

22.18%

36.32%

34.90%

Figure 8. Most commonly used matrix systems for MOD cavity restoration

17

Acta Stomatologica Marisiensis 2022;5(1)12-21

ISSN 2601-6877, ISSN-L 2601-6877 (print) ISSN 2668-6813, ISSN-L 2601-6877 (online)

In case of restoring type III and IV cavities
according to Black, celluloid matrices are most
often used in 75.51%, followed by mock-ups in
14.79%. A combination of transparent sticker
and silicone mock-up is used in 6.63% and less

used are the metal matrices in 3.07% (figure 9).
As shown in figure 10, 68.3% use a wooden
wedge, 26.7% a plastic wedge, and 5% no
wedge during the making of the fillings.

MOST COMMONLY USED SYSTEMS FOR MOD CAVITY RESTORATION
Circular matix systems

Sectioned matrices

Automatrix

Special spring systems

6.60%

22.18%

36.32%

34.90%

Figure 9. The used matrix systems for class III and class IV Black cavity restoration

WHAT TYPE OF WEDGE DO YOU USE WITH THE MATRIX SYSTEMS ?
No wedge
5%

Plastic wedge
26.7%

Wooden wedge
68.3%

Figure 10. The used wedge types during restoration
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Figure 11 shows that 49.2% take control Xrays only in exceptional cases, 47.5% do not

Acta Stomatologica Marisiensis 2022;5(1)12-21

take control X-rays, and 3.3% take control Xrays in all cases.

HOW OFTEN DO YOU REQUIRE CONTROL X-RAY AFTER RESTORATION?
Always

Only in special cases

Never

3.3%

47.5%
49.2%

Figure 11. Frequency of requiring control x-ray after simple caries treatment

Sadaf et al. found in their research that using a
sectional matrix band system is considered
rather than using a circumferential matrix band
system [10]. The results are similar to what we
found in our research.
The best system for MOD cavities proved
to be the circular system followed by the
sectioned ones. There is no significant
difference between the two types of systems,
but we believe that we obtained false results
here because the sectional system is not as well
known among dental students as it is among
practicing dentists. This is due to the fact that
there is no sectioned system available at the
faculty of dentistry, thereby students are
unfamiliar with it and have no experience in
using it.
Similar results were found by Wirsching et
al. in their study where MO, OD, and MOD
cavities were examined. The results showed
that for the 2-surface cavities there was a
significant difference between sectioned and
circular systems in favor of the sectioned one,
but, in contrast for the 3-surface cavities, there
was no significant difference between the two
types of vignettes [11]. We found comparable

Discussions
Based on the processed questionnaires, it
can be stated that 97.78% of the dentists in
Mureş and Harghita counties and the fourth,
fifth, and sixth year students of the Faculty of
Dentistry studying at the George Emil Palade
University of Medicine, Pharmacy, Science,
and Technology of Târgu Mureş who
completed the questionnaire consider the use
of matrix systems important during restoration
of missing proximal wall.
For Black cavity types, most of the
respondents use a matrix system for the Class
II cavity and least for the Class V cavity.
The systems considered to form the best
interproximal contact points and most
faithfully return the anatomical convexity of
the tooth in MO and OD cavities are the
sectional matrix systems, followed by
semicircular systems, and the circular system.
The less used matrices are custom made ones.
Similar results were stated by Loomans et al.
where sectional systems were compared with
circular systems [8].
According to Hua et al., sectional matrix
systems formed better contact points and
better end strips than the circular systems [9].
19
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results to our findings in other studies as well
[12,13].
The most commonly used systems for Black
Type III and Type IV cavities are transparent
matrices, followed by a combination of
transparent matrix and silicone template, and
least often metal matrices.
For the Class V cavity according to Black,
most of the persons who completed the
questionnaire do not use any system or perhaps
very rarely. Here again, we may come across
false results because there is no possibility to
use matrices among dentistry students for Vclass cavities.
Wedging is considered to be essential during
proximal wall restoration [14]. Regarding the
use of wedges, most people use wooden
wedges during proximal wall restoration,
followed by plastic wedges. Only a small
percentage of those who completed the survey
do not use any wedges.
Opinions are divided on control X-rays
also. Almost half of the dentists and students
require control X-rays only in exceptional
cases, the other half do not routinely take
control X-rays. Control X-rays are required
after simple caries treatment in all cases only by
few persons.
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Conclusions
1. Sectioned matrix systems are most
commonly used during MO and OD Black
Class II cavity restoration.
2. For MOD cavities, circular and sectional
systems are used most frequently.
3. Celluloid matrices are most commonly
used for Class III and IV Black cavities
restoration.
4. For Class V Black cavity restoration
matrix systems are used only rarely.
5. The most commonly used wedge is the
wooden wedge.
6. A higher importance should be given to
follow-up X-rays after tooth restoration.
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