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ABSTRACT

This study was conducted to evaluate the use of the MAR function and the image quality of the image when
examining with each radiation dose. A simple Periapical phantom was made to set up an implant, and images
were obtained and analyzed according to the presence or absence of MAR function for each radiation dose using
CBCT equipment. In this study, MEAN, SNR, and CNR values were obtained using the Image J program, and
through statistical analysis, images were the most quantitative and suitable values when the Abutment of Implant
was 100 kVp and 8 mA, and when the Center of Implant and Apex of Implant were 100 kVp and 9 mA. As
a result, it was confirmed that if the radiation dose increased, the Pixel Value, SNR, and CNR values of the
image rose up so that the quality of the image improved, and using the MAR function reduced artifacts.
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Fig. 1. Structure of the implant.

II. MATERIAL AND METHODS

1. 47AE

1.1. Periapical Phantom
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< &3l 9hE Fig 29 22 2] 2 3(Working model)
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Fig. 2. Working model & Utility wax.

(b) Cross-sectional

(c) Axial view

Fig. 4. Periapical phantom.

1.2. ConeBeam CT

Aol AHEE CBCT £9 Y& Fig. 59 22
DINNOVA3(Willmed Co. Korea) FH] S o] &3} t}.

Fig. 5. HDX DINNOVA3.

1.3. Program

%J/2] MEAN+SD, SNR, CNR, PSNR %t 574 &
$13l DICOM image processing software(Image J
v.1.53m; National Institutes of Health Bethesda, MD,
USA)S A& aL, B4 21388 SPSS(Statistical
Package for Social Science v.25) X2 13-S AF8-3}
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Table 1. Setting parameters of CBCT

Total

filtration Resolution Mode

Sec FOV

DINNOVA3 24 19x12 2.8 mmAl 0.3 mm High quality
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Table 2. Evaluation criteria of the clinical images

Item

1. Healing Abutment in Cross-sectional view

2. Implant thread line and hole in Cross-sectional view

3. Size of Implant in Cross-sectional view

4. Healing Abutment with MAR algorithm

5. Implant thread line and hole with MAR algorithm

6. Size of Implant with MAR algorithm

7. Size of Implant in Axial view

8. Streak artifact

9. Size of Implant with MAR algorithm

10. Beam hardening artifact
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Table 3. Result of MEAN+£SD value with MAR algorithm in Cross-sectional view

MAR On Mean + SD 70 kVp 80 kVp 90 kVp 100 kVp

Abutment of Implant 8822.10 + 515.14 11842.22 + 948.98 16919.80 + 1175.15 16993.90 + 1730.13

7 mA Center of Implant 9895.45 + 2274.15 13403.90 + 2519.14 13636.28 + 1677.41 16140.38 + 1301.10
Apex of Implant 12589.19 + 3124.61 14041.13 + 2847.38 14446.97 + 1551.21 16248.13 + 1689.40

Abutment of Implant 9570.29 + 845.11 13691.78 + 1091.41 14137.53 + 1185.79 14620.63 + 699.53

8 mA Center of Implant 12391.76 + 1285.12 15035.75 + 952.43 15488.25 + 1320.29 14454.73 + 945.27
Apex of Implant 14073.00 + 887.59 14810.16 = 1041.51 15063.58 + 1448.08 16271.93 + 1260.29

Abutment of Implant 9233.13 + 392.97 15127.33 + 1081.37 10110.07 + 801.60 15205.40 + 1246.27

9 mA Center of Implant 11812.30 + 1160.64 12893.70 + 1259.67 15186.37 + 1624.17 15808.07 £ 1170.73
Apex of Implant 11043.10 + 1945.14 13787.07 + 1786.77 17330.33 + 2207.97 17668.43 + 1741.53

Abutment of Implant 10671.78 + 774.52 14826.38 + 1521.13 11562.77 £ 1207.27 13334.94 + 1499.20

10 mA Center of Implant 12406.68 + 849.53 17609.81 + 2018.57 14889.90 + 1678.95 15413.49 + 1077.29
Apex of Implant 14887.38 + 2076.82 16909.88 + 2338.57 17705.06 + 2150.09 15828.90 + 872.27

* Abutment of Implant: 9ZHE Ao}, Center of Implant: UZTE Ttk Apex of Implant: ig%g‘ ;1};
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Table 4. Result of MEAN+SD value without MAR algorithm in Cross-sectional view

MAR On Mean + SD 70 kVp 80 kVp 90 kVp 100 kVp
Abutment of Implant  13223.62 + 673.51 11407.89 + 433.07 10799.00 + 173.30 11534.33 + 339.83

7 mA Center of Implant 13810.79 + 555.41 12516.77 + 45323 11344.47 + 687.07 12077.87 + 332.70
Apex of Implant 15732.97 + 482.73 13115.50 + 418.27 12168.87 + 295.03 12433.77 + 211.03

Abutment of Implant  12737.86 + 236.73 11386.03 + 172.87 11417.13 + 238.03 10884.63 + 272.10

8 mA Center of Implant 13657.23 + 459.90 12049.17 + 289.03 1164120 + 467.10 12434.70 + 426.30
Apex of Implant 14423.00 + 264.33 12965.03 + 237.14 12566.83 + 116.77 13193.77 + 282.17

Abutment of Implant  12783.47 + 330.03 11178.47 + 217.27 11759.53 + 169.03 11156.30 = 242.77

9 mA Center of Implant 13822.43 + 463.57 12292.90 + 342.53 12272.60 + 288.73 12293.40 + 503.57
Apex of Implant 14628.03 + 353.50 12967.67 + 310.63 12959.47 + 191.37 17790.40 + 359.97

Abutment of Implant 1272247 + 232.77 11565.93 + 139.17 11860.90 + 228.23 10956.17 + 288.83

10 mA Center of Implant 13616.23 + 399.97 12267.80 + 369.83 12979.033 + 362.27  12578.24 + 521.66
Apex of Implant 14299.10 + 295.83 13016.97 + 163.90 1345230 + 209.033  13964.93 + 371.35

* Abutment of Implant: YETE gk, Center of Implant: YZTE F, Apex of Implant: YEHE shet
* 9] Pixel

Table 5. Result of SNR & CNR value with MAR algorithm in Cross-sectional view

Abutment Center Apex

70 kVp 80 kVp 90 kVp 100 kVp 70 kVp 80 kVp 90 kVp 100 kVp 70 kVp 80 kVp 90 kVp 100 kVp

SNR 19.72 19.73 19.83 10.77 8.30 9.65 9.50 13.79 6.71 6.48 10.98 11.04

7 mA
CNR 19.72 19.72 19.82 10.78 8.30 9.64 9.50 13.79 6.71 6.48 10.98 11.04
SNR 14.12 13.78 15.43 23.23 17.402 17.78 13.62 18.25 19.48 16.31 11.58 16.69
8 mA
CNR 14.12 13.78 15.43 23.22 17.40 17.78 13.62 18.24 19.48 16.31 11.58 16.69
SNR 27.65 16.09 17.20 15.05 17.61 11.06 12.74 23.84 6.72 8.82 11.27 11.49
9 mA
CNR 27.64 16.09 17.20 15.04 17.60 11.06 12.74 23.83 6.72 3.82 11.27 11.49
SNR 16.54 14.85 16.68 12.13 16.94 10.55 13.68 19.91 8.28 10.19 9.367 25.07
10 mA

CNR 16.54 14.84 16.67 12.13 16.94 10.55 13.68 19.91 8.28 10.19 9.37 25.06
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Fig. 7. Graph of MEAN value with MAR in
Cross-sectional view.
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Table 6. Result of SNR & CNR value with MAR
algorithm using 7 mA in Axial view

MAR ON' position 70 kVp 80 kVp 90 kVp 100 kVp
top 08 120 081 112
SNR
side 071 088 077  LI8
Abutment
top 091 153 070 112
CNR
side 054 078 070 116
top 218 1046 1101 808
SNR
side 090 173 1.58 1.17
Center
op 218 1031 1086  7.97
CNR
side 090 173 1.58 1.17
top 591 1092 1129 1116
SNR
side 1447 1478 1896  23.93
Apex

top 5.88 10.81 11.19 11.03
side 14.16 14.43 18.29 22.66

CNR

Table 7. Result of SNR & CNR value without MAR
algorithm using 7 mA in Axial view

MAR OFF " position 70 kvp 80 kVp 90 kVp 100 kVp
top 085 215 1.79 1.55
SNR
side 021 055 056 1.17
Abutment
op 094 211 177 0.99
CNR
side 018 047 045 115
top 303 201 332 3.1
SNR
side  0.96 1.45 1.29 1.78
Center
top 302 200 331 3.10
CNR
side  0.96 1.45 1.29 1.78
top 396 328 363  3.12
SNR
side 096 217 225 155
Apex

top 3.95 3.27 3.63 3.12

CNR
side 0.96 2.17 2.25 1.55
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Table 8. Result of SNR & CNR value with MAR
algorithm using 9 mA in Axial view

MAR ON

9 mA Position 70 kVp 80 kVp 90 kVp 100 kVp
top 0.70 1.27 1.73 2.47
SNR
side 0.70 0.80 0.69 1.55
Abutment
top 0.45 1.12 1.17 2.02
CNR
side 0.45 0.76 0.80 1.52
top 12.15 11.79 9.00 5.83
SNR
side 1.71 1.96 1.35 1.03
Center
top 11.91 11.59 8.89 5.75
CNR
side 1.71 1.96 1.35 1.03
top 12.43 15.00 15.96 11.06
SNR
side 243 2.35 1.75 1.20
Apex
top 12.19 14.59 15.44 10.72
CNR

side 2.43 2.35 1.75 1.19

Table 9. Result of SNR & CNR value without MAR
algorithm using 9 mA in Axial view

MR OFE position 70 kvp 80 kVp 90 kVp 100 kVp

top 1.78 1.08 1.21 1.80
SNR

side 0.28 0.54 1.06 1.15

Abutment

top 1.76 1.03 0.92 141
CNR

side 0.26 0.59 1.05 1.14

top 0.78 235 2.01 1.45
SNR

side 1.29 1.30 1.08 0.75

Center

top 0.74 235 2.01 1.44
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Table 10. Result of the survey using the Likard scale

Item Mean + SD

1. Healing Abutment in Cross-sectional view 4.65+ 0.489

2. Implant thread line and hole in Cross-sectional 475 + 0.444

view
3. Size of Implant in Cross-sectional view 4.6 +0.598
4. Healing Abutment with MAR algorithm 4.6 +0.598
5. 211111;%1::3: 1;hread line and hole with MAR 4.6+ 0681
6. Size of Implant with MAR algorithm 4.6 +0.598
7. Size of Implant in Axial view 4.65+0.745
8. Streak artifact 4.75 £ 0.444
9. Size of Implant with MAR algorithm 4.75+£0.444
10. Beam hardening artifact 4.55+0.510

(a) without MAR (b) with MAR

Fig. 8. Comparisons of Image.

(a) 70 kVp TmA
Fig. 9. Comparison using MAR algorithm Image.

(b) 90 kVp 9 mA
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