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ABSTRACT

EVALUATION OF RADIOPACITY AND DISCRIMINABILITY
OF VARIOUS FIBER REINFORCED COMPQOSITE POSTS

Eun-Hye Lee!, Hang-Moon Choi?, Se-Hee Park?, Jin-Woo Kim*, Kyung-Mo Cho**
'Department of Conservative Dentistry, *Department of Oral and maxillofacial radiology,
College of Dentistry, Gangneung-Wonju National University, Gangneung, Korea

The purpose of this study was to compare radiopacity and radiographic discriminability of various FRC-Posts.

Six FRC-Posts were investigated ; 1) FRC Postec Plus (Ivoclar Vivadent AG, Schaan, Liechtenstein), 2)
Snowlight (Carbotech, Lewis center, OH, USA), 3) Dentin Post (Komet Brasseler, Lamgo, Germany), 4)
Rely-X Fiber Post (3M ESPE, St.paul, MN, USA), 5) D.T.-Light Post (BISCO, Schaumburg, IL.,USA), 6)
Luxapost (DMG, Hamburg, Germany)

The radiographs of each post with a reference 1 mm / 2 mm aluminum step-wedge was taken using digi-
tal sensor. The optical density were calculated by gray value of 10 X 10 pixel and compared in mm Al
equivalent at five points.

Six maxillary incisors of similar radiopacity were used. Radiographs of posts in Mx. incisors of lingual
side of dry mandible were taken.

We showed radiographs and asked the questionnaire to 3 radiologists, 3 endodontists, 3 general practi-
tioners. The questionnaire was comprised of choices of the highest, lowest radiopaque individual post and
the choices of best discriminable post at apical, coronal area.

The following results were obtained.

1. Each post system showed various radiopacity.

2. There was change of discriminability between each post and simulated specimens regardless of examiner.

Although each post showed various radiopacity, the difference of radiopacity did not affect on discrim-
inability. (J Kor Acad Cons Dent 35(3):188-197, 2010)
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Table 1. Composition of FRC-Post
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YAE Al 2 Schick CDR® (Schick technologies Inc.,
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DS (Sirona dental systems, Bensheim, Germany)&
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4) ¢51]F step-wedge
1 mm A2 F7 zto|& Zt= 1-10 mm EFVF step-
wedge®} 2 mm A 9] F7 ZelE Zte 2-20 mm T

FRC-post

FRC-Postec Plus
(Ivoclar Vivadent AG, Schaan, Liechtenstein)
Snowlight
(Carbotech, Lewis center, OH, USA)
Dentin Post
(Komet Brasseler, Lamgo, Germany)
Rely-X Fiber Post
(3M ESPE, St.paul, MN, USA)
D.T.-Light Post
(BISCO, Schaumburg, IL, USA)
Luxapost
(DMG, Hamburg, Germany)

Composition Size
Glass fiber in Resin matrix, 1
Yitterbium trifluoride
Zirconia AR-glass in Epoxy matrix 414
Glass fiber in Resin matrix 070
Glass fiber in Resin matrix 9
Quartz fiber in Epoxy matrix 41
Glass fiber in bis-=GMA based quartz matrix
green
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Figure 1. Aluminum step-wedge. a. 1 mm step, b. 2 mm step.

Figure 2. Radiographic image of post with aluminum step-

wedge.

¥ step-wedgeE A&t
2. AT gty

1) FRC-Post®] WA &F25= 7}

7} 6714 LAEE $F1F step-wedget 7 7 mA,
60 kve] A% stol tADAA S} WAL EA 7S] A7}
40 cm Goizl AglolM 0.25% E9F mEato] WARA AbAl
< #9319t (Figure 2).

Adobe Photoshop CS2 (Adobe system, San Jose,
CA, USA) & o] g3le] X2ETS #Y4g tixg 47|
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Figure 3. Measuring point of post.
1. Apex of post
2. 4 mm to apex of post
3. 7 mm to apex of post
4. Point of inclination change

5. 10 mm to apex of post

A E2ES oAl AA-AA 7 F99] 10 x 10 34
(pixeD) & AH e = At 3% gh(average gray scale
value) & 743t th(Figure 3).
3|2 B (gray scale value)= 0 (F34) - 255 (8
Aol 256TAI = UERdTE, o] e AR AR A E
H2eH e 34 o]&dte] F3E(absorbance) =
Aghe 4 gl e
A = -logu (T) = -logw (1-G/255)
A absorbance
T: transmittance
G: gray scale value
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Figure 4. Radiographic image of posts.

Figure 5. Radiographic images of simulated specimens.
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Figure 6. Questionnaire.
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Table 2. The value of radiopacity at each measuring point of post
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Figure 7. Absorbance of aluminum thickness.

(absorbance/mm post)

Point  FRC Postec Plus Snowlight, Dentin Post, Rely-X Fiber Post D.T.-Light Post Luxapost,
1 0.1683 0.1180 0.1234 0.1106 0.1100 0.0823
2 0.1646 0.1300 0.1263 0.1244 0.1196 0.0929
3 0.1753 0.1323 0.1249 0.1296 0.1191 0.0935
4 0.1750 0.1343 0.1194 0.1307 0.1269 0.0942
5 0.1836 0.1343 0.1435 0.1307 0.1202 0.1008

mean 0.1734 0.1296 0.1275 0.1252 0.1192 0.0927
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Table 3. The value of radiopacity at each measuring point of post (mm Al/mm post)
Point  FRC Postec Plus Snowlight, Dentin Post, Rely-X Fiber Post D.T.-Light Post Luxapost,
1 2.40 1.54 1.60 1.44 1.48 1.02
2 2.47 1.90 1.79 1.78 1.68 1.28
3 2.69 1.96 1.81 1.90 1.70 1.33
4 2.68 1.99 1.77 1.97 1.89 1.34
5 2.82 1.98 2.16 1.97 1.76 1.45

mean 2.61 1.87 1.83 1.81 1.70 1.28

Table 4. The value of radiographic images of simulated specimens (absorbance)
Point FRC Postec Plus  Rely=X Fiber Post D.T.-Light Post Luxapost Dentin Post, Snowlight

coronal 0.6004 0.5553 0.5677 0.5614 0.5314 0.4874
middle 0.6072 0.6284 0.5870 0.5870 0.5144 0.5257
apical 0.6004 0.6212 0.6004 0.5870 0.5257 0.5492
mean 0.6026 0.6016 0.5850 0.5785 0.5239 0.5208

Table 5. Difference of radiopacity between dentin and post at apical area (absorbance)
FRC Postec Plus Rely-X Fiber Post Luxapost D.T.-Light Post Dentin Post Snowlight
0.0660 0.0629 0.0555 0.0542 0.0486 0.0403

Table 6. Difference of radiopacity between dentin and post at coronal area (absorbance)
Rely-X Fiber Post FRC Postec Plus Luxapost Snowlight Dentin Post D.T.-Light Post
0.1333 0.1283 0.0969 0.0677 0.0544 0.0215
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Table 8. The percentage of correct answers in radiographic image of simulated specimens (%)

Q 1: Highest radiopaque post

Examiner

Picture 1 Picture 2 Picture 3 Picture 4 Picture 5 mean
Radiologist 100 33 67 0 100 60
Endodontist 67 33 67 0 67 47
General practitioner 33 0 33 33 67 33
Examiner Q 2: Lowest radiopaque post
Picture 1 Picture 2 Picture 3 Picture 4 Picture 5 mean
Radiologist 33 33 33 33 33 33
Endodontist 100 33 33 33 33 46
General practitioner 67 0 33 0 33 27
Examiner Q 3: Best discriminable post at apical area
Picture 1 Picture 2 Picture 3 Picture 4 Picture 5 mean
Radiologist 67 33 67 33 67 53
Endodontist 67 0 33 0 67 33
General practitioner 33 0 0 33 67 27
Fxaminer Q 4: Best discriminable post at coronal area
Picture 1 Picture 2 Picture 3 Picture 4 Picture 5 mean
Radiologist 0 67 33 67 0 33
Endodontist 0 33 0 100 0 27
General practitioner 67 33 33 67 0 40
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