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Comparison of Frictional Resistance of Various Orthodontic Ligation Methods
in Wet Conditions
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The aim of this study was to compare the maximum static frictional resistance of the various orthodontic
ligation methods. The 0.0197x0.025” straight stainless steel main archwires were ligated on 0.0227x0.028” slot

maxillary right central incisor standard stainless steel brackets. The samples were divided into six groups according
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to ligation methods (10 samples per group): stainless steel ligation (Group 1); and five elastomeric ligations which
were conventional ligation (Group 2); one pair of wing ligation (Group 3); two pairs of wing ligation (Group 4); cross-wing
ligation (Group 5); and figure of eight ligation (Group 6). Then, all samples were tested using a Universal Testing
Machine. The main archwires were pulled vertically and the maximum static frictional resistance was calculated.
In order to compare the mean maximum static frictional resistance among the groups, One-Way ANOVA and Dun-
nett’s T3 multiple comparison test were used. Most ligation methods had different maximum static frictional
resistance (p<0.05). The least mean maximum static frictional resistance was in the stainless steel ligation group

(37.12+15.15 g), and was not significantly different from that in the cross-wing elastomeric ligation group (44.10+7.50 @).

The greatest static frictional resistance was in the figure of eight elastomeric ligation group (226.64+37.94 g).
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Figure 1 Various ligation methods on main arch wire for each experimental group.

A: n@ilﬁ 1 dasagamsinnannallsata (Group 1: Stainless steel ligation)

B: nzg'i/ﬁ 2 slageeraiasiauuusssun (Group 2: Conventional elastomeric ligation)

C ﬁ@ﬁlﬁ 3 dinAeenddndauvunaastng g (Group 3: One pair of wing elastomeric ligation)
D: nzj:uﬁ' 4 sinAeeedinddauuunaesin 2 g (Group 4: Two pairs of wing elastomeric ligation)
E: nzgﬁuﬁ" 5 slagaeeaiasinuuunies (Group 5: Cross-wing elastomeric ligation)

F: nzgﬁuﬁ" 6 dameelndauvulyizuiaviuun (Group 6: Figure of eight elastomeric ligation)
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Figure 3 Graph indicating a specific maximum static frictional resistance
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Table 1 Means, standard deviations and ranges of maximum static frictional resistance of experimental groups.

Maximum static frictional resistance (grams)

Group Ligation method N
Mean SD Min Max
1 Stainless steel ligation 10 37.12° 15.15 14.29 61.30
2 Conventional elastomeric ligation 10 92.01° 11.39 74.04 108.04
3 One-pair of wing elastomeric ligation 10 58.51° 13.01 41.33 79.46
4 Two-pairs of wing elastomeric ligation 10 118.48° 25.66 87.46 160.58
5 Cross-wing elastomeric ligation 10 44.10°° 7.50 35.00 57.92
6 Figure of eight elastomeric ligation 10 226.64° 37.94 173.99 228.21

*H2ONYINAIAUAE: AIONYITUNIOUTMARININGUITA AN TUFEIANIUTINGIgAlaiunnmeiufissaUTeaIAy 0.05

*Superscript letters following mean values: the same letters indicate no significant difference in maximum static frictional resistance at p-value 0.05
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Figure 4 Means and standard deviations of maximum static frictional resistance of orthodontic ligation methods

1. Stainless steel ligation
2. Conventional elastomeric ligation

3. One pair of wing elastomeric ligation

4. Two pairs of wing elastomeric ligation
5. Cross-wing elastomeric ligation

6. Figure of eight elastomeric ligation
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