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Shifting & projecting
system of periodic patten

Fig. 1. Schematic diagram of the phase-shifting
profilometry system.
BS : beam splitter, M1, M2 : mirror, PH :
pin hole for alignment.
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T T0 CCD Camera

9% Reference Plane

Fig. 3. Height measurement from acquired phase.
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Fig. 4. Jig used in the experiment.
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Table 1. Classification of experimental groups.
Group no method curing schedule
[ 5 quick curing room temp. 30 min
100C X 20 min

I 5 9-hour curing room temp. 30 min
74T X 9 hour

I 5 SR-Ivocap 100 x 35 min

V5 metal base room temp. 30 min

quick curing  100T X 20 min
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Fig. 6 Reference lines used in difference profile view.
A Mid-sagital line
B: Line between cusp tips of 2nd premolars
C; Line between distal surfaces of 2nd molars
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Fig. 13. 3-dimensional plot of difference after pol-
ishing in group V.
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Fig. 14. Difference profile at the reference lines(A,B,C)
after polishing in group IV.
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Table 2. Volumic change and statistical comparison after curing in each group(mm?®).

Group - + total change
I 20.95+10.07 185.91+£54.34 208.84+46.89
I 84.42+22.21 « 103.02+30.84 « 187.39x35.99
Il 146.09+28.86 26.15£11.46 ) 172.30+20.46
N 19.52+ 5.58 204.39+62.45 223.94£58.33

— distortion in the direction of mucosa
+: distortion in the opposite direction of mucosa
* . significant difference (p<0.0001)
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Table 3. Volumic change and statistical comparison after polishing in each group(mm?®).

Group - + total change
l 24.24+ 7.54 180.33+30.54 ) 204.59+28.19
I 69.24+17.39 « 101.55+25.15 « 170.82+13.55
i 161.17+£29.79 21.66%13.30 ) 182.70x16.55
N 20.77+ 9.87 212.04£65.17 232.79+59.53

— distortion in the direction of mucosa
+ distortion in the opposite direction of mucosa
* . significant difference (p<0.0001)

Table 4. Volumic change and statistical comparison after storage in each group(mm?®).

Group - + total change

[ 12.36+ 5.94 220.80+35.17 233.19X£31.16

il 59.08+17.27 . 96.21+32.32 « 155.38+17.59

i 176.71£28.73 ’ 15.60+10.40 ’ 192.27+£24.39

N 2042+ 6.59 188.42+56.00 208.79+52.98
— distortion in the direction of mucosa
+: distortion in the opposite direction of mucosa
*  significant difference (p¢0.0001)
** ; significant difference (p<0.05)
kot 11 vl Whgko 2 o] Wzl distdM e F T 28la AF [ TelA 7P & |3 Jehi
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Table 5. Volumic change and statistical compar-
ison according to polishing and storage
in each group{mm?®).

Group polishing effect  storage effect

I 68.39+30.43  90.74+25.21 —
— 38.78+26.58 19.57+12.11
+  29.57+£17.35  71.19+£31.26

I 4767+ 776  55.62+28.10 — |«
— 16.88+10.05 27.42+16.79
+ 30.83+14.16  28.26+£14.27

il 51.36+17.09  64.98+27.28 u
— 36.14+18.36  44.80%28.00
+ 1522+ 862 20.12+10.19

v 34.39+ 295 4534+ 7.50 —
— 12,71+ 3.07 3577+ 8.46
+  21.79%+ 443 947+ 3.65

— distortion in the direction of mucosa
-+ distortion in the opposite direction of mucosa
* ; significant difference (p<0.05)
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ARAEE | 1. Expression of the amount and direction ARIE-E. 2. Expression of the amount and direction
of distortion after polishing in group I . of distortion after polishing in group I .

AR5, 3. Expression of the amount and direction AR BE . 4. Expression of the amount and direction
of distortion after polishing in group II. of distortion after polishing in group V.

AR EE 5. Expression of the amount and direction
of distortion after sandblasting.
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ABSTRACT

FITNESS TEST USING THE PHASE-SHIFTING PROFILOMETRY
ACCORDING TO THE DENTURE CURING METHODS

Cheong-Hee Lee, Kwang-hun Jo, Boo-Byung Choi*

Department of Prosthodontics, College of Dentistry, Kyungpook National University,
Department of Prosthodontics, College of Dentistry, Kyunghee University*

According to repeated measurements and correction procedures, the accuracy of the phase-shift-
ing profilometry was developed.

At first, after 20 final models for maxillary complete denture were duplicated , the mucosa sur-
faces of models were measured with the phase-shifting profilometry and each mirror view of these
was calibrated.

Maxillary casts were divided into 4 groups of 5 casts per each, and wax dentures with 2 sheets
of baseplate wax and artificial teeth were made and then cured according to the curing method
of each group.

Group [ ; quick curing with QC-20 acrylic resin

Group I : 9 hour curing with QC-20 acrylic resin

Group I : SR-Ivocap system

Group IV ; metal base and quick curing with QC-20 acrylic resin

After curing, polishing, and storing at 37C in saline for 30 days, the forms of the impression
surface of the dentures were measured with the phase-shifting profilometry.

Then, the impression surface form of each denture was placed in the optimal position of com-
parison with the mirror view of the same final cast. The amount and direction of distortion of each
denture was analyzed and the effects of polishing and storage in each denture were compared.

The obtained results were as follows :

1. In Group I, the denture was observed as the appearance distorted in the opposite direction
of the mucosa and the postero-lateral part of palatal portion of the denture was observed as
the appearance separated from the mucosa. Also, the buccal flanges of the denture were observed
as the appearance distorted in the direction of the mucosa.

2. In Group [, the postero-lateral part of palatal portion of the denture was observed as the appear-
ance separated slightly from the mucosa. The bilateral buccal flanges of denture were
observed as the appearance distorted severely in the direction of the mucosa.

3. In Group II, the bilateral part of the residual ridge crest portions and the buccal flanges of the
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denture were observed as the appearance distorted in the direction of the mucosa, and specially,
the buccal flanges of the maxillary tuberosities were distorted severely.

4. In Group IV, the acrylic resin base of the buccal portion of the denture was observed as the appear-
ance distorted in the opposite direction of the mucosa.

5. The phase-shifting profilometry, done with repeated measurements and correction procedures,
was effective in comparing the amount and direction of distortion at every position after the
laboratory work and the delivery of maxillary complete denture.

Key words : Denture curing methods, Impression surface, Mirror view, Phase-shifting profilometry
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