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Convergence analysis of cusp variation symmetry of the mandibular
second premolars using 3—dimensional virtual models
Focusing on college students in Jeollabuk—do
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Abstract This study aimed to qualitative analyze the cusp variation pattern of the mandibular second
premolars using a three—dimensional virtual models, and to analyze the left—right bilateral symmetry
with a quantitative analysis of the tooth surface area according to the cusp variation. 127 virtual
mandibular second premolars were prepared and individual absolute/relative cusp area, total crown
area and groove form were analyzed using RapidForm2004(INUS technology INC, Seoul, Korea).
Independent t—test, Kruskal—Wallis test and chi—square were performed. As a result, the groove form
showed high bilateral symmetry between the left and right sides. Based on the left side of groove form,
the bilateral symmetry was 100.0% for the U pattern, and 73.7% for the H patterned, and 78.9% for the
Y pattern(p<.001). The finding could be as a meaningful reference for manufacturing CAD/CAM dental
prostheses, and it is expected that further studies will be conducted on more samples including the

mandibular second premolar immediately after eruption.
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Fig. 1. Measurements of crown surface area in

mandibular left second premolars
(A) BH (B) LH (C) MLH (D) DLH

Table 1. Measurements of crown surface area in
mandibular second premolars

Measurement parameters Description

the surface area of buccal half
splitted by dental
developmental groove

BH(Buccal half surface
area)

the surface area of lingual half
splitted by dental
developmental groove

LH(Lingual half surface
Individual |area)
half surface

area MLH(Mesiolingual half
surface area)”

the surface area of
mesiolingual half splitted by
dental developmental groove

the surface area of distolingual
half splitted by dental
developmental groove

DLH(Distolingual half
surface area)’

Total crown | TC(Total clinical crown|the surface area of clinical
surface area|surface area) crown splitted by gingival line

“In case of two or more lingual cusps, the measurements were
performed by dividing the lingual cusps based on the lingual groove.

Fig. 2. Qualitative classification of mandibular second
premolars according to the cusp variation pattern
(A) U patteran (B) H pattern (C) Y patteran
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Table 2. Crown surface area of mandibular second premolars (Mean#SD)
Bilateral dimorphism
- - - - Total (n=127)
Left side(n=58) Right side(n=69) Mean difference p—value
Absolute surface area(mm®)
BH" 77.54%+10.58 77.26£11.08 —0.86 .887 77.39+10.81
LH*® 40.9848.66 40.39+7.60 -0.27 687 40.66+8.07
MLH? 26.9445.90 26.09+4.32 —-0.59 554 26.5145.13
DLH" 17.23+5.31 17.3545.23 —0.85 933 17.29+5.22
TC” 118.52+16.27 117.65+16.44 0.12 767 118.05+16.30
Relative surface area(%)”
BH" 65.59+4.55 65.76+3.65 0.17 818 65.68+4.07
LH? 34.4144.55 34.24+3.65 —0.17 818 34.3244.07
MLH? 22.2243.87 21.4743.06 —-0.75 441 21.85+3.48
pLHY 14.16+3.61 14.1243.42 —0.04 968 14.14+3.48
Sexual dimorphism
- Total (n=127)
Males(n=40) Females(n=87) Mean difference p—value
Absolute surface area(mm?)
BH" 80.5249.58 75.91£11.07 7.87 .016° 77.39+10.81
LH*® 42.8248.44 39.66+7.75 4.71 048" 40.66+8.07
MLH? 25.8446.08 26.87+4.62 3.16 536 26.5145.13
DLH" 18.47+5.85 16.66+4.82 -1.03 270 17.29+5.22
TC® 123.44+16.20 115.57+15.83 1.81 012" 118.05+16.30
Relative surface area(%)”
BH" 65.5143.71 65.76+4.25 —0.24 743 65.68+4.07
LH? 34.49+3.71 34.24+4.25 0.24 743 34.3244.07
MLH? 20.26£3.60 22.69+3.15 —2.42 022" 21.85+3.48
DLH" 14.37+3.44 14.01£3.55 0.36 727 14.14+3.48

YBH, buccal half surface area
clinical crown surface area.
half. Statistical significance were tested by independent t—test. p<.05.

areax100.

PLH, lingual half surface area,

Table 3. Distribution of mandibular second premolars

PMLH, mesiolingual half surface area,
91n case of two or more lingual cusps, the hngual half surface area was calculated by adding up all the individual lingual
“Relative half surface area(%)=individual or total surface area/total surface

YDLH, distolingual half surface area, *’TC, total

(LH)= Y-H-U gH o2 F=u(BH)+= U-H-Y

according to the cusp variations (N(%)) HE 2oz 2 2k YERATHp<.001)(Table 4)
[e] W — T = . .
U pattern | H pattern | Y pattern Total .
- - - Table 4. Crown surface area of mandibular second
Bilateral dimorphism . .
- - premolars according to the cusp variations
Left side 7(12.1)|  25(43.1)|  26(44.8)| 58(100.0) (MeantSD)
Right side 14(20.3)|  29(42.0)|  26(37.7)| 69(100.0)
Sexual dimorphism U groove (n=21) |H groove (n=54) | Y groove (n=52)| p—value
. 2
Males 7(17.5)|  15(37.5)|  18(45.0)| 40(100.0) Absolute surface area(mm’)
1) ~ ~ ~
Females 14(16.1)|  39(44.8)|  34(39.1)| 87(100.0) B : 76.40+10.83] 77.56+11.82) 77.6149.85 838
24 5.24+ +7.5 +
Total 21(16.5)| 54(42.5)]  52(40.9)| 127(100.0) LA 35.24£7.71|  39.74£7.57) 43804743 <001
TC® | 111.63+16.27| 117.30+16.97| 121.41+14.96 .068
Relative surface area(%)"
=] = = = 57
Stet A2 2] uF WHolo] mE EHA BH" 68.58+4.08|  66.16£3.75|  64.02%3.65 <.001"
- = LH*" 31.4244.08 33.85+3.75 35.98+3.65 <.001"
AT Feloll uke AojH TUE S AZuRLH)o S EI L
AN EAHoR o3k xolE wWelow Y I YBH, buccal half surface area, 2’LH, lingual half surface area, > TC, total

43.80+7.43 mm®, H ¥ 39.74+7.57 mm®, U &

35.2447.71 mm® £02 & 7S YERITHp<.001).
| Tsh Ao E FHZ A ASu

QA Az AA

clinical crown surface area.

n case of two or more lingual cusps, the

lingual half surface area was calculated by adding up all the individual
lingual half. ®’Relative half surface area(%)=individual or total surface
area/total surface areax100. Statistical significance by Kruskal—Wallis test:
"p<.01.
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Table 5. Bilateral symmetry of the cusp variation
patterns of mandibular second premolars

(N(%))
Right side
U pattern | H pattern | Y pattern Total
U pattern 7(100.0) 000.0) 000.0)| 69(100.0)
H pattern 3(15.8)| 14(73.7) 2(10.5)| 19(100.0)
L Vopattem | 165.3)] 3058)] 15(78.9)] 190100.0)
Total 11(24.4)| 17(37.8)| 17(37.8)| 45(100.0)
46.254(<.001)™

Statistical significance by chi—square statistics: “p<.01.
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