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The purpose of this study was to evaluate the effect of cement thickness on retentive
strength of cement-retained implant supported restoration before and after cyclic loading. Duplicated
abutments (Ankylos Balance Suprastructure System; Straight posterior version) were fabricated
using the Computer Numerical Control machine. Different internal space (representing four cement
thickness of 25,50,75 and100 micron) was prepared inside each crown by method of spark EDM for
the accuracy of cement space. All specimens were luted with zinc phosphate cement and then
stored in distilled water 37 “c for 24 hours prior to testing. The retentive bond strength (RBS) was
determined using Lloyd testing instrument. ANOVA and Turkey’s statistical analysis were performed
at p<0.05. The result indicated that there was no significant difference in RBS in any tested group. In
the second part of the experiment, specimens were subjected to cyclic load with loading force of 288
N, frequency 0.5 HZ. for 750,000 cycles. Specimens in each group were cleaned, recemented with
zinc phosphate cement and stored in distilled water 37 °c for 24 hours prior to testing. Specimens
were then installed in customized cyclic loading machine. The RBS was determined and analyzed at
p<0.05. The result indicated that only Group 4(100 micron) showed significantly lower RBS than
other groups after receiving cyclic load.  When non-cyclic and cyclic RBS was analyzed, group 4

was the only group that showed significantly lower cyclic RBS than non-cyclic RBS.
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FN3NA 7 wassAnANudsusslunnstinatrasie A g AT INWAA I NTWAT eI 1A UEL

%Luuﬁrﬁmj ARLENLNTTULTIANNNAN (HQF)

Number of specimen

Cement space (micron)

25 micron 50 micron 75 micron 100 micron
1 1323.00 1351.00 1348.00 1341.00
2 1356.00 1319.00 1301.00 1333.00
3 1351.00 1323.00 1298.00 1286.00
4 1289.00 1287.00 1319.00 1277.00
5 1342.00 1368.00 1307.00 1349.00
6 1327.00 1320.00 1335.00 1283.00
7 1335.00 1272.00 1267.00 1289.00
8 1282.00 1305.00 1311.00 1316.00
9 1364.00 1284.00 1304.00 1292.00
10 1372.00 1311.00 1316.00 1264.00
Mean(Newton) 1334.10 1314.00 1310.60 1303.00
Standard deviation 29.96 29.65 21.86 29.50
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%Luuﬁrﬁmj PAINIUNITTULTANNAN (TH9611)

Number of specimen

Cement space (micron)

25 micron 50 micron 75 micron 100 micron
1 1309.00 1333.00 1352.00 1139.00
2 1361.00 1295.00 1276.00 1128.00
3 1329.00 1299.00 1317.00 1089.00
4 1293.00 1318.00 1297.00 1091.00
5 1279.00 1354.00 1315.00 1167.00
6 1332.00 1314.00 1301.00 1124.00
7 1365.00 1263.00 1263.00 1163.00
8 1303.00 1311.00 1286.00 1112.00
9 1348.00 1267.00 1297.00 1109.00
10 1354.00 1298.00 1302.00 1083.00
Mean(Newton) 1327.30 1305.20 1300.60 1120.50
Standard deviation 30.11 27.62 24.45 29.54
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FNINA 9 LAAINIINAARLINIINITANLANTasTayaA1ANIds lunsE nag nauHINNg

FUWIIAINNAN

Tests of Normality

cement space Kolmogorov-Smirnov Shapiro-Wilk
Statistic df Sig. Statistic df Sig.
retentive strength before load 25 micron .156 10 .200 .928 10 431
50 micron 181 10 .200 957 10 749
75 micron 182 10 .200 .956 10 .740
100 micron 245 10 .089 .908 10 .269
* This is a lower bound of the true significance.
a Lilliefors Significance Correction
dl 1 o/
AN 10 WEANNITNARAUAINLNAUIBIANN L 7L 991
Test of Homogeneity of Variances
Levene Statistic df1 df2 Sig.
retentive strength before load .763 3 36 522
dl ¥ v =
A1TNN 11 LLAAINITN ﬂ@'ﬂi_l“ﬂmﬂ@ﬂ"lﬂﬂ’]ﬁ‘w mmfa‘ummLLﬂ?ﬂmuLmum\ime(One—way
ANOVA)
ANOVA
Sum of df Mean F Sig.
retentive strength before load Squares Square
Between Groups 5284.475 3 1761.492 | 2.255 .099
Within Groups 28125.300 36 781.258
Total 33409.775 39
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FNINA 12 uAAINNIAdaLNIInITaafnesdayariAu iy Tun st nagnaeNnu

o %
NITTULLINATITNAN
Tests of Normality
cement space Kolmogorov-Smirnov Shapiro-Wilk
Statistic df Sig. Statistic df Sig.
retentive strength after load 25 micron 154 10 .200 1940 10 .548
50 micron 156 10 .200 .963 10 .818
75 micron W 4 10 .200 .952 10 .687
100 micron 1441 10 .200 .934 10 .488

* This is a lower bound of the true significance.

a Lilliefors Significance Correction

AN9NT 13 LAAINNINAAALAIININALIAIANIL T390

Test of Homogeneity of Variance

Levene Statistic df1 df2 Sig.

retentive strength after load .520 3 36 671

-dl 3 k%3 N
A1919N 14 LL’&E’Nﬂ’]?‘Vlﬂ@ﬂu%@ﬁﬂ@@@ﬂﬂq?%ﬂﬂ‘ﬂUﬂquLL‘]J?‘].‘?'JHLLU‘LIV]’NL@EI'J (One-way

ANOVA)
ANOVA
Sum of drf Mean F Sig.
retentive strength Squares Square
before load
Between Groups 276347.000 3 92115.667| 117.376 | .000
Within Groups 28252.600, 36 784.794
Total 304599.600, 39
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Multiple Comparisons

Tukey HSD
Mean Difference (I-J)| Std. Error | Sig. 95% Confidence
Interval

Dependent Variable (I) cement space|(J) cement space Lower Upper

Bound Bound
retentive strength after load 25 micron 50 micron 221000, 12.52832  .307| -11.6416 55.8416
75 micron 26.7000] 12.52832 .163 -7.0416| 60.4416)
100 micron *206.8000] 12.52832] .000] 173.0584| 240.5416
50 micron 25 micron -22.1000| 12.52832 .307| -55.8416 11.6416
75 micron 4.6000 12.52832 .983 -29.1416| 38.3416]
100 micron *184.7000| 12.52832 .000 150.9584| 218.4416
75 micron 25 micron -26.7000| 12.52832 163 -60.4416) 7.0416
50 micron -4.6000] 12.52832] .983] -38.3416 29.1416|
100 micron *180.1000] 12.52832 .000| 146.3584| 213.8416
100 micron 25 micron -*206.8000] 12.52832] .000] -240.5416 -173.0584
50 micron -*184.7000] 12.52832] .000] -218.4416 -150.9584
75 micron -¥180.1000] 12.52832 .000] -213.8416| -146.3584

* The mean difference is significant at the .05 level.
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NARBLANNAFIUVBIAANTENI AR 1DIABIUTT TN FULILAL

naw 25 Tulasimg

Paired Samples Test

a

A (Pair — sample t test)

t | df |Sig. (2-
Paired Differences tailed)
Mean Std. Deviation|  Std. Error 95% Confidence
Mean Interval of the
Pair 1 retentive strength before load - Difference
(25micron) retentive strength after load
Lower Upper
6.8000 26.19075 8.28224 -11.9357 | 25,5357 | .821| 9 433
lﬂ’]ﬁ"ﬁ\‘i‘ﬁl 17  WAANNITNANDL L‘LG‘F;I‘]_ILﬁﬂu%mﬂ@ﬁ@uu@tﬂﬁﬁﬂﬁi%ﬂ bbaN mmé’ﬁm%’%m@
'1/1mm@umuuﬁgmmmm@ﬁmiwdwmLaﬁmmmmﬂizmﬂﬂmuﬁu@ ngw 50 Tulasimg
Paired Samples Test
t | df |Sig. (2-
Paired Differences tailed)
Mean Std. Deviation| Std. Error 95% Confidence
Mean Interval of the
Pair 2 retentive strength before load - Difference
(50 micron)..|. retentive strength after load
Lower Upper
8.8000 16.56502 5.23832 -3.0499 |20.6499 (1.680] 9 | .127
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Paired Samples Test

a

A NQAN

q

75 lulAsung

t | df [Sig. (2-
Paired Differences tailed)
Mean Std. Deviation| Std. Error 95% Confidence
Mean Interval of the
Pair 3 retentive strength before load - Difference
(75micron) retentive strength after load
Lower Upper
10.0000 16.97056 5.36656 -2.1400 |22.1400 (1.863| 9 .095
51'1‘3"1\117{ 19 WAANNITNAKARL L‘]_F;‘F;IllLﬁﬁlu‘ﬁmﬂ@ﬁ@uu@‘;ﬁﬁﬁ\m’]ﬁm bbaN ﬂ%qﬂﬁﬁﬁﬁﬂa%‘ﬂ’]ﬁ‘
Vlmmmmﬁg’mmmmmﬁmizudwﬂ'ﬁL@?ﬂlmmmmﬂi:mmuuuﬁu@ ngu 100 lulmsiums
Paired Samples Test
t | df[Sig. (2-
Paired Differences tailed)
Mean Std. Deviation| Std. Error 95% Confidence
Mean Interval of the
Pair 4 retentive strength before load - Difference
(100micron) | retentive strength after load
Lower Upper
182.5000 24.30935 7.68729 165.1101 [199.8899(23.740| 9 | .000
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(Repco, Model 3600, Warren & Brown, PTY.LTD., Australia)

. [\

91N 39 uaneTTETyUAMURIALRNT LN IUNA 288 TIAU (X= srtizyufnaadailsa , F= u

ANNAMAARNNAL)
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