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Abstract

The purpose of this study was to compare the proximal surface contour, size of
contact area, and volume difference before and after restoration in artificial teeth of
primary molars during proximal composite resin restoration using different matrix
systems. Four types of artificial teeth were restored with composite resin using
sectional matrix systems-Palodent V3 Sectional Matrix System and myJunior Kit-
and a circumferential matrix system-Tofflemire Matrix System-and modeled three-
dimensionally for analysis. When sectional matrix systems were used, there was a
higher probability of concave proximal surface contour and simultaneously greater
contact area and volume. This is attributed to the dead soft properties of the matrix
band used in sectional matrix systems, which can lead to deformation of the band and
hence an excessive amount of resin applied around the contact point. Additionally,
the rubber wedge in the sectional matrix system may not help the matrix band fit into
the cavity. Therefore, based on the findings of this study, morphological aspects need
to be carefully considered for proximal composite resin restoration of primary molars
using sectional matrix systems. [J Korean Acad Pediatr Dent 2023;50(4):396-408]
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Fig. 1. Artificial tooth model with myJunior Kit (Hahnenkratt,
Konigsbach-Stein, Germany).
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Table 1. Various matrix systems used in this study

Experimental

Matrix band (Shape,

ou Type Manufacturer Height, Thickness,  Matrix retainer Wedge
group Characteristic)
. Hahnenkratt, Straight, . Wooden wedge
Tofflemire Circumferential Konigsbach-Stein, 5.0 mm, 0.03 mm Toﬁlgmlre (Hawe-Neos Dental,
System - retainer Lo .
Germany Flexible Bioggio, Switzerland)
Palodent V3 Sectional ' Dentsply, Contoured, Narroyv Elastic wedge (Medium)
. Sectional 4.5mm, 0.03 mm separating (Dentsply, Konstanz,
Matrix System Konstanz, Germany .
Dead soft rng Germany)
. Contoured, . Elastic wedge (Small)
myJunior Kit Sectional Polydentlg SA, 5.0 mm, 0.04 mm myC_hp (Polydentia SA, Mezzovico,
Mezzovico, Switzerland Junior .
Dead soft Switzerland)

Fig. 2. 3D model Scanner (Medit T710, Seoul, Korea) used in
this study.
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Fig. 3. Evaluation of proximal surface contour. (A) After overlapping the files before and after the restoration using the GOM Inspect
Software (GOM GmbH, Braunschweig, Germany), the proximal surface contour was evaluated through the difference in distance be-
tween the two files, (B) The proximal surface contour was determined by evaluating the section (arrow) of the two overlapping files
through the 3Shape 3D Viewer (3Shape Dental System™, Copenhagen, Denmark).

T

Fig. 4. Classification of proximal surface contour. (A) Concave surface contour, (B) Flat surface contour, (C) Convex surface contour.

C
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o] s} 1/2 290l Tiigt 4 W QlgA|e] B @ 48 5 ol
2A)e] 17} owﬂ ZHElo] Taelo] YSITHFig. 6B).

e = 5 FolA] 42

= AHgE2 SPSS® 29.0 (Statistical Package for Social
Corp., Armonk, NY, USA)Z EAEAS A

Sciences, IBM

Asioics.

Fig. 5. 3D modeling for measuring of the contact area. (A) Aligning individual scan files of artificial teeth with dentiform scan files by
GOM Inspect Software (GOM GmbH, Braunschweig, Germany), (B) Removing the contact surface by using the subtraction function
of 3D Builder (Microsoft, Redmond, WA, USA), (C) A sound artificial tooth marked the contact area, (D) Extraction of contact area to

STL file.

Fig. 6. 3D box for measuring the volume difference in the lower half of the
restoration. (A) The 3D box was overlapped only in the lower half in order
to exclude errors in the upper half, (B) Volume files before and after restora-

tion for the lower half were extracted.
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Fig. 7. Deformation of the matrix band after
resin restoration. (A) Matrix band used in Palo-
dent V3 Sectional Matrix System, (B) Matrix
band used in myJunior Kit.
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Morphology X2
Group
Concave Flat Convex (p)
Maxillary left first primary molar TFM 0 15 0
21.45
PLD 10 0 (<0.0001)
MJK 1
Maxillary left second primary molar TFM 11 0
12.60
PLD 12 1 (0.005)
MJK 10 0
Mandibular right first primary molar TFM 2 13 0
20.35
PLD 13 2 0 (<0.0001)
MJK 12 0
Mandibular right second primary molar TFM 3 12 0 ,
7.54
PLD 14 0 (<0.0001)
MJK 15 0 0

Chi-square test, Fisher’s exact test (p <0.05).

TFM: Tofflemire System; PLD: Palodent V3 Sectional Matrix System; MJK: myJunior Kit.
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Table 3. Contact area with the proximal primary molar depending on the matrix system

Group N Contact area , pvalue
(Mean £ SD, mm’)
Maxillary left first primary molar TFM? 15 0.7643 = 0.3130
PLD® 15 1.8261 £ 0.3908 <0.0001
MJK® 15 1.2894 £ 0.3372
Maxillary left second primary molar TFM® 15 0.8083 % 0.2695
PLD® 15 1.2257 £ 0.4125 0.007
MJK® 15 1.0513 £ 0.3085
Mandibular right first primary molar TFM' 15 0.4060 £ 0.1601
PLD® 15 0.7934 = 0.1927 <0.0001
MJK® 15 0.9873 +0.2738
Mandibular right second primary molar TFM" 15 0.3115+0.1916
PLD' 15 0.7826 £ 0.3304 <0.0001
MJK 15 0.9109 + 0.3381

p values from Kruskal-Wallis test.

a,b,c,d, e f, g h,i: The same character means no statistical difference by the Bonfferoni test.
TFM: Tofflemire System; PLD: Palodent V3 Sectional Matrix System; MJK: myJunior Kit.
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Table 4. Volume difference after proximal resin restoration depending on the matrix system

Volume difference

Group n (Mean = SD, mm?) p value
Maxillary left first primary molar* TFM? 15 1.2855 £ 0.0152
PLD" 15 1.5319 + 0.0908 <0.0001
MJK” 15 1.5180 = 0.0449
Maxillary left second primary molar* TFM® 15 0.8342 * 0.0858
PLD? 15 0.9378 £ 0.0977 0.002
MJK® 15 0.8908 £ 0.0375
Mandibular right first primary molar* TFM® 15 2.0362 £ 0.0321
PLD' 15 2.0963 £ 0.0763 0.008
MJK' 15 2.0855 + 0.0407
Mandibular right second primary molar® TFMm® 15 0.3854 £ 0.0731
PLD®" 15 0.4456 £ 0.1132 0.001
MJK" 15 0.5129 £ 0.0615

p values from Kruskal-Wallis test & one-way ANOVA test.
A: Kruskal-Wallis; B: one-way ANOVA test.

a, b, c,d, e, f: The same character means no statistical difference by the Bonfferoni test.

g, h: The same character means no statistical difference by the Welch test.

TFM: Tofflemire System; PLD: Palodent V3 Sectional Matrix System; MJK: myJunior Kit.
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