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A Study on Horizontal Relationship of Mandibular Teeth

in Korean Adults

Seung-Min Choi, Dae-Gyun Choi, Boo-Byung Choi
Department of Prosthodontics, Division of Dentistry, Graduate School, Kyung Hee University

It is very important to arrange the artificial teeth correctly in bucco-lingual (labio- lingual) relation in reconstrcting
dentition. Although many anatomic landmarks and techniques have been reported over the years, they are based on
westerns. So this study was performd to examine the horizontal relations of mandibular teeth in Korean dentulous adults.
200 volunteers(mean age 22.9) who had natural dentition were selected. The impressions were taken with irreversible
hydrocolloid impression material and mandibular study models were fabricated using class I dental stone. Then they were
measured with 3-dimensional measuring device specially designed for this study. The results were as follows ; It is better
to consider the lingual cusps of the lower posterior teeth as a guide than the linguoaxial surfaces of the lower posterior
teeth, arranging the lower posterior teeth buccally to the line which starts from the mesial aspect of the lower canine and
continue backward to the lingual aspect of the retromolar pad. It is better to arrange the fossae of the lower posterior
teeth buccally to the line which starts from the cusp tip of the lower canine and continue backward to the top of the
retromolar pad. The positions of the lower posterior teeth in the denture-bearing area ; considering the fossa as a guide,
the 2nd premolar was positioned in center. considering the buccal cusp as a guide, the 1st molar and the 2nd molar were
positioned in center. the distance ratio(d/a) was incresed constantly from the lower canine to the 2nd molar d ; the distance
between the buccal vestibule(the lowest point) and the buccal cusp tips of the lower posterior teeth. a ; the distance
between the buccal vestibule(the lowest point) and the lingual vestibule(the lowest point). The lower canine was positioned
lingually(0.11+0.13) than the labial vestibule, and the central incisor and the lateral incisor were positioned almost in the

imaginary perpendicular plane of the labial vestibule(the lowest point).
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Fig. 1. The mandibular impression
was taken with the
irreversible hydrocolloid

impression material.

Fig. 2. The mandibular model was
fabricated with class I
dental stone.
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Fig. 3. The measuring point was marked on the

mandibular model.

(1) the apex of the retromolar pad

(2) the medial aspect of the retromolar pad
(3) the lingual height of contour of

premolar and molar

(4) the fossa of premolar and molar

(5) lingual vestibule

(6) the lingual cusp of premolar and molar

(7) buccal vestibule

(8) the buccal cusp of premolar and molar

(9) the cusp tip of the canine

(10) the mesial contact point of the canine

(11) the midpoint of the incisal edge
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Fig. 5. The study model was fixed and
standardized.

Fig. 6. The measuring points were recorded on
the computer, after setting the contact
point of both central incisors as reference
point(0,0,0),
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Fig. 7. The formula which calculates the
distance between the line L and
measuring points(P).
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line LL

Fig. 9. line LL ; the line which starts from the
cusp tip of the lower canine and continue
backward to the top of the retromolar
pad.

line BC

Fig 10. The distance between the buccal
vestibule(the lowest point) and the
cusps(tip) of the lower canine and
posterior teeth.
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Fig 11. The formula which calculates the
distance between the buccal vestibule
and measuring points.

A ; measuring point
B ; buccal vestibule
C ; lingual vestibule
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Fig. 12. The distance between the buccal
vestibule(the lowest point) and the
lower anterior teeth.
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Table 1. The distance between the lingual cusps and the linguoaxial surfaces of the lower posterior teeth
and the line Lt(negative means that the measuring point is positioned lingually to the line L).

(unit © mm)
Sex
t-test Total(S.D.)
Male(S.D.) Female(S.D.)

1st Premolar-LHCo -0.21(1.01) -0.04(0.64) NS -0.15(0.90)
2nd Premolar-LHCo 0.19(1.44) 0.32(0.96) NS 0.24(1.29)
Ist Molar-LHCo -0.30(1.18) -0.37(0.91) NS -0.32(1.09)
2nd Molar-LHCo -0.21(1.19) -0.08(0.88) NS -0.17(1.09)
Ist Premolar-LC 1.01(1.66) 1.09(1.10) NS 1.04(1.48)
2nd Premolar-LC 1.37(1.71) 1.31(1.43) NS 1.35(1.61)
Ist Molar-MLC 1.07(1.60) 1.10(1.45) NS 1.08(1.54)
2nd Molar-MLC 1.40(1.54) 1.14(1.40) NS 1.31(1.49)
2nd Molar-DLC 0.94(1.51) 0.64(1.76) NS 0.83(1.60)

LHCo ; Lingual Height of Contour.
LC ; Lingual Cusp.

MLC ; Mesiolingual Cusp.

DLC ; Distolingual Cusp.

T ; the line which starts from the mesial aspect of the lower canine and continue backward to the lingual aspect of

the retromolar pad.

NS ; not significant
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Table 2. The distance ratio between the buccal vestibule(the lowest point) and the fossa of the lower

posterior teeth.

Sex
t-test Total(S.D.)
Male(S.D.) Female(S.D.)
Ist Premolar 0.40(0.10) 0.38(0.10) NS 0.40(0.10)
2nd Premolar 0.49(0.10) 0.49(0.10) NS 0.49(0.10)
1st Molar 0.60(0.07) 0.61(0.08) NS 0.61(0.07)
2nd Molar 0.69(0.06) 0.71(0.06) NS 0.70(0.06)
NS ; not significant
0.83:1.60mmol ATk HUie] Hlaol A Fo g whgk 3. 3t #-d TEHY 9z o
ztol= gl tHTable 1). Al
2. ot Fx|et AR WFEHI} ) @5 s o A skt 3] fossaZh A 2] 7
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M (AMLL) e +8A x| 2A — 5t ZAFARL) 7%:4: A1 2T-2 A 5.59+1.46mm, A22
x| fossaol M EM LL7IX|2| 2| TR oA 7.26£1.66mm, A1 oA 10.33+1.67mm,
A2 A A 12.97+1.86mm0] 31, ZH2re] A2 u] &

24 zte] Al A AT-A oA 0.46+1.03mm, 22
T A 1.37+1.56mm, A1 oA 1.96+1.47mm,
AR oA 1.7141.45mo] ATk Hu] aLel| A
7} A o= o ghek Afo] & H.o]A] g 9kTH(Table
2).

O AATFANA  0.40+0.10, AT o) A
0.49+0.10, A1+ A 0.61£0.07, A2 TH-=] ol A
0.70+0.06°1 ATk, Z+2te] A o] w HlaLe) A Al
AT A AR f-of 8 gk ZFolzh IRlaL, 242t
Al ] vl&9] Fi o] vl A= frodd vk 2}
] ]’ H)\}V\E]'(Table 3, 4).

Table 3. The distance between the buccal vestibule(the lowest point) and the fossa of the lower posterior

teeth. (unit : mm)
Sex
t-test Total(S.D.)
Male(S.D.) Female(S.D.)

Ist Premolar 5.83(1.46) 5.17(1.37) ok 5.59(1.46)
2nd Premolar 7.39(1.71) 7.03(1.55) NS 7.26(1.66)
Ist Molar 10.40(1.70) 10.22(1.63) NS 10.33(1.67)
2nd Molar 12.92(2.04) 13.06(1.53) NS 12.97(1.86)

** ; significant at the level of 0<p=0.01

NS ; not significant
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Table 4. The distance between the fossa of the lower posterior teeth and the line LLT. (unit : mm)
Sex
t-test Total(S.D.)
Male(S.D.) Female(S.D.)

Ist Premolar 0.40(1.10) 0.57(0.89) NS 0.46(1.03)

2nd Premolar 1.31(1.67) 1.47(1.35) NS 1.37(1.56)

1st Molar 2.13(1.46) 1.66(1.48) NS 1.96(1.47)

2nd Molar 1.91(1.57) 1.43(1.17) NS 1.71(1.45)

T ; the line which starts from the cusp tip of the lower canine and continue backward to the top of the retromolar

pad
NS ; not significant

2) 54 AopiolA shet A wFAI AA 4. stet Mx|et & MYt +HA 2|X| A
wFA7A e A JAS A Akl - =EMY z[stEolM AR 7EX] Q] e
el AenlE (unit @ m) ¥ =MEMH FsHo|Mel A
247ke) Agls AX oA 1.45£1.65m, AllAT3] | =&58d %[5t

ol A 3.06+1.56mm, A2AT-*]o) A 4.91+1.57mm, A1
=] A 7.59+1.67mm, A2 2]l A 10.20+1.94
mo] 3z, Ztzke] Ag|u]E&-2 AX| oA 0.11£0.13, A1
2R A 0.2240.11, A2l A 0.33£0.10, Al
T3]l A 0.44+0.08, AN2THF=] oA 0.55+0.079]
AT ZHzkel Al o] dn el A A of Al
Ao A fre g mkek apol 7k A, Zhzke] A ]
&9 Fyu|ao M= AR ATt {28 whel 2fo]

7} AATKTable 5, 6).

747vo]l Al FAX A -0.5241.81mn, SAX
of| A -0.25+1.89mm, A=l A] 1.45+1.65mmo] L
of AgulEE FAANA -0.05+0.18, SH Aol A
-0.02£0.17, 7oA 0.11£0.130]th. Gy n]alo
A AR o Mt o] g vtk Z}o] S H.QI T (Table 7,
8)

Table 5. The distance between the buccal vestibule(the lowest point) and the cusps(tip) of the lower

canine and posterior teeth, (unit : mm)
Sex
t-test Total(S.D.)
Male(S.D.) Female(S.D.)

Canine 1.69(1.64) 1.03(1.60) o 1.45(1.65)
Ist Premolar 3.29(1.58) 2.67(1.45) wox 3.06(1.56)
2nd Premolar 4.99(1.59) 4.75(1.55) NS 4.91(1.57)

Ist Molar 7.59(1.72) 7.60(1.61) NS 7.59(1.67)
2nd Molar 10.15(2.07) 10.29(1.67) NS 10.20(1.94)

** . significant at the level of 0<p=<0.01

NS ; not significant



Table 6. The distance ratio between the buccal vestibule(the lowest point) and the

canine and posterior teeth.

cusps(tip) of the lower

Sex

t-test Total(S.D.)

Male(S.D.) Female(S.D.)
Canine 0.12(0.12) 0.08(0.13) * 0.11(0.13)
Ist Premolar 0.23(0.11) 0.20(0.10) NS 0.22(0.11)
2nd Premolar 0.33(0.10) 0.33(0.10 NS 0.33(0.10)
st Molar 0.44(0.08) 0.45(0.08) NS 0.44(0.08)
2nd Molar 0.54(0.08) 0.56)0.08) NS 0.55(0.07)

* ; significant at the level of 0<p=0.05

NS ; not significant

Table 7. The distance between the buccal vestibule(the lowest point) and the lower anterior

teeth.(negative means that the measuring point is positioned labially to the buccal vestibule)

(unit : mm)
Sex
t-test Total(S.D.)
Male(S.D.) Female(S.D.)
Central Incisor -0.55(1.99) -0.47(1.46) NS -0.52(1.81)
Lateral Incisor -0.23(2.00) -0.28(1.68) NS -0.25(1.89)
Canine 1.69(1.64) 1.03(1.60) ok 1.45(1.65)
** . significant at the level of 0<p=<0.01
NS ; not significant
Table 8. The distance ratio between the buccal vestibule(the lowest point) and the lower anterior

teeth.(negative means that the measuring point is positioned labially to the buccal vestibule)

Sex
t-test Total(S.D.)
Male(S.D.) Female(S.D.)
Central Incisor -0.05(0.19) -0.05(0.16) NS -0.05(0.18)
Lateral Incisor -0.02(0.18) -0.03(0.15) NS -0.02(0.17)
Canine 0.12(0.12) 0.08(0.13) * 0.11(0.13)

* ; significant at the level of 0<p=0.05

NS ; not significant
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