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Table 1. Mean of linear measuring item on
dental cast of maxilla

Item Mean (SD)

T4/4L 49.78(3.32)
M1/8L 5.57(0.46)
M1/4L 11.17(0.82)
M2/4L 22.32(1.58)
M4/4L 44.50(3.09)
R1/8W 25.50(3.12)
R1/4W 29.05(2.93)
R2/4W 36.50(2.53)
R3/4W 41.45(4.70)
R4/4W 45.65(4.92)
B1/8W 38.31(7.47)
B1/4W 48.02(6.28)
B2/4W 62.36(6.33)
B3/4W 67.27(4.09)
M1/8D 3.46(0.97)
M1/4D 8.40(1.50)
M2/4D 13.51(1.95)
M3/4D 13.34(2.11)
M4/4D 10.13(1.90)
RB1/8D 13.02(2.94)
RB1/4D 11.65(2.94)
RB2/4D 10.48(3.60)
RB3/4D 9.63(3.94)

* T: Full anterior-posterior length, M: Midline of the
dental cast. SD: standard deviation, L anterior-pos-
terior length, R: alveolar ridge, W: left-—right width
B: border line of dental cast, D: depth of dental cast,
RB: difference of alveolar ridge to border line, ():
standard deviation

w2 ANONA TestZS A3atd-& o =%
12‘[‘_8__1. Z FolaE 0.05°04 94 des A4l
Az R1/4A(p=0.001), W1RA(p=0.018), WLIRA

(p=0.000) &2 235 Bt} T4 BFQ
A& Fo| M= R2/4A(p=0.006), WL2RA(p=0.008)

gRA A foJaZ HYGr) ol tA AR HE o
2 Duncan Test9} Scheffe TestE o) &5t 47} &
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Table II. Mean of anguiar measuring item on
dental cast of maxilla

Ttem Mean(3D)
R1/8A 133.35(6.22)
R1/4A 105.29(6.85)
R2/4A 79.08(6.39)
R3/4A 64.29(6.31)
R4/4A 54.98(5.99)
Lal/4A 86.32(9.92)

* Al angle, La: labial frenum, ( ): standard deviation

Table III. Mean of linear ratio measuring item on
dental cast of maxilla

Item Mean(SD)
L8Ra 0.56(0.09)
L1Ra 0.64(0.08)
L2Ra 0.80(0.09)
L3Ra 0.91(0.10)
WL8Ra 0.22(0.03)
WLI1Ra 0.38(0.04)
WL2Ra 0.61(0.07)
WL3Ra 0.81(0.10)
WL4Ra 0.98(0.13)

* 1.8Ra: linear ratio of anterior 1/8 to anterior
4/4 area, WL1Ra: linear ratio of width to length on
anterior 1/4 area, ( ): standard deviation
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Table 1V. Mean of coordinate on five groups of dental cast of maxilla

G. 1 M A R F B

0/4 0, 0 O (269, 0, 0.34) (538 0, 047 (1375, 0, 662) (7.09, 0, 12.64)
1/8 (0, 5.43, 2.22) (5.71,543,1.51) (12.1,543,-0.55)  (19.79, 543,4.63) (14.20, 5.43,13.09)
/4 (0,10.87, 7.67) (6.89,10.87,5.07) (13.78,10.87-1.33)  (23.44,10.87,4.05) (20.89,10.87,10.85)
2/4  (0,21.75,13.39) (84821.7511.4) (16.9521.75,-1.76)  (28.29,21.75,3.16) (28.43,21.75, 8.53)
3/4  (0.32.62,13.75) (9.72,32.62,11.21) (19.43.32.62, -2.2)  (30.24,32.62,3.91) (30.39.32.62, 8.43)
474 (0,43.51,10.82) (11.12,43.51,747) (21.9743.51, 0)

G2 M A R F B

0/4 0, 0 0) (348, 0, 049) (696, 0, -0.01) (15.70, 0, 549) (16.10, 0, 12.07)
1/8 (0, 5.52, 3.48) (6.17,5.52, 2.00)  (12.35.5.52,-0.29)  (20.70,5.52, 5.717) (17.28, 5.52,13.44)
/4 (0,10.76, 7.57) (6.90,10.76 ,5.63)  (13.8,10.76,-0.08)  (23.91,10.76,4.95) (23.03,10.76,11.64)
2/4  (0.21.76,11.85) (8.48,21.76,10.93) (16.9521.76,-0.01)  (29.05,21.76,3.82) (30.01,21.76,10.68)
3/4  (0.32.59,11.89) (9.56,32.59,10.33)  (19.13,32.59,-0.57)  (30.99,32.59,4.94) (31.96,32.59,10.01)
4/4  (042.92,9.21) (11.0542.92,7.27) (21.71,42.92, 0)

G.3 M A R F B

0/4 @, 0, 0) (428, 0, 0.65) (850, 0, 012) (1806, 0, 6.01) (16.65 0, 11.65)
1/8 (0,5.74, 3.12) (6.74,5.74,2.23) (13.48,5.74-0.45)  (22.65, 5.74,5.87) (19.35, 5.74.13.24)
/4 (0,11.48, 7.80) (746,11.48,6.31) (14.92,11.48,0.09) (26.02,11.48.4.56) (24.58,11.48,10.92)
2/4  (0,22.66,13.58) (9.31,22.66,11.22) (18.62,22.66, 0.04)  (32.08,22.66,5.79) (31.95,22.66, 9.91)
3/4  (0,33.86,13.89)  (10.55,33.86,10.66) (21.10,33.86,-0.15)  (32.56,33.86,6.29) (33.32,33.86, 9.57)
4/4  (0,44.85,10.45) (11.68,44.85, 6.96) (23.36,44.85, 0 )

G4 M A R F B

0/4 0, 0 0) (450, 0, 0.66) (9.04, 0, -0.07) (1875, 0. 6.31) (16.80, 0, 14.70)
1/8 (0, 5.62, 3.20) (6.90, 5.62, 2.21)  (14.45,5.62,-0.88)  (23.86, 5.62,5.33) (18.39, 5.62,13.14)
/4 (0,11.26, 7.96) (7.9811.26,5.94) (15.97.11.26.-0.90)  (27.13.11.26.4.16) (25.32,11.26,10.01)
2/4  (0,22.52,12.66) (9.54,22.52,10.06)  (19.09.22.52,-0.75)  (32.52,22.52,4.39) (33.02,22.52, 8.52)
3/4  (0,33.78,12.81) (10.65,33.78,9.70)  (21.29,33.78,-1.41)  (33.30,33.78,3.93) (34.05,33.78, 7.56)
474 (0,45.05, 8.35) (10.84,45.05.6.14) (21.80,45.05, 0 )

G.5 M A R F B

0/4 0, 0, 0) (473, 0, 068 (945 0, 027 (2090, 0, 6.66) (11.56, 0, 16.42)
1/8 (0, 5.93, 3.26) (7.12, 5.93,1.81) (14.23,5.93-0.66) (24.74, 5.93,6.44) (22.00, 5.93,15.41)
/4 (01211, 8.67) (7.94,12.11,6.45) (15.87,12.11-1.07)  (28.55,12.11,5.39) (27.89,12.11,12.69)
2/4  (0,23.95,13.89) (9.75, 23.95,11.30)  (19.51,23.95-1.36)  (33.77,23.95,3.08) (34.91,23.95,10.84)
3/4  (0,35.68,12.89)  (11.15,35.68,10.26) (22.3, 35.68,-2.20)  (35.45,35.68,3.30) (36.42,35.68 ,8.78)
4/4  (0,47.57,9.44) (11.2747.57 7.09) (22544757, 0 )

* M: midline, A: a half line on M to R, R: alveolar ridge crest, F: a half line on R to B, B: Border line of dental cast,

*G.1: Group 1, G.2: Group 2, G.3: Group 3, G.4: Group 4, G.5: Group 5

*0/4,1/8, 1/4, 2/4, 3/4, 4/4 : horizontal line of dental cast
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Fig. 5. The distribution chart of morphological 2| ZA|Z2) 3

classification on edentulous cast of maxilla.

Table V. Mean coordinate on five groups of edentulous cast of maxilla

G.1 M A R F B

1/8 (0, 5.65.1.78) (11.40, 5.65,0.90) (15.09, 5.65,11.86)
1/4 (0,11.30,5.65) (8.00,11.30,3.62)  (15.99,11.30,1.27) (21.14,11.30, 9.95)
2/4 (0,22.59,9.45) (10.11,22.59.6.31)  (20.21,22.59,2.03) (26.22,22.59, 8.40)
3/4 (0,33.89.9.26) (11.10.33.89.6.29)  (20.20,33.89,1.67) (25.98,33.89, 9.29)
4/4 (0,45.18,6.62) (11.05,45.18.4.50)  (22.10,45.18, 07)

G.2 M A R F B

1/8 (0, 5.45,1.76) (6.13,75.45,1.01) (11.53,5.45,0.84)  (14.80, 5.45,5.35) (16.71, 5.45,11.25)
1/4 (0,10.89,5.14) (8.10,10.89, 3.20) (16.20,10.89,1.03) ~ (19.49,10.89.4.62) (21.93,10.89, 9.33)
2/4 (0,21.78,9.32) (10.52,21.78,6.06) (21.04.21.78,1.58)  (24.48,21.78,5.15) (27.45,21.78.7.60)
3/4 (0,32.66,9.62) (11.74,32.66, 6.32) (23.48,32.66,1.09)  (26.82,32.66,4.53) (29.83.32.66, 8.79)
4/4 (0,43.55,7.30) (11.67,43.55, 4.85) (23.33,43.55,7 0 )

G.3 M A R F B

1/8 (0, 5.80, 1.90)
/4 (0.11.60, 5.49)

(7.33,5.80,1.53)
(8.72,11.60,3.82)

(12.33, 5.80,0.84)
(17.44,11.60,0.87)

(15.46, 5.80,5.83)
(20.69,11.60,5.02

(16.43, 5.80,12.32)
(22.71,11.60,10.58)

)
2/4  (0,23.19,10.02) (11.20,23.19,7.24)  (22.38,23.19.1.36)  (26.05,23.19.4.33) (29.21,23.19, 8.15)
3/4  (0.34.78,10.66) (12.30.34.79,7.72)  (24.56,34.79,0.62)  (28.60,34.79,2.67) (31.75.34.79, 9.46)
4/4  (0,46.39, 8.27) (11.94,46.39.6.05)  (23.87,46.39.2 Q)
G4 M A R F B

1/8 {0,5.79, 1.96)

(7.56,5.79,1.14)

(12.81 ,5.79.0.67T)

(16.32, 5.79,5.15)

(17.90, 5.79,12.18)

/4 (0,11.58, 5.54) (9.02,11.58,3.38)  (18.03,11.58,0.74)  (21.50,11.58.4.81) (24.07,11.58,10.31)
2/4  (0,23.16,9.95) (11.58.23.16,6.83) (21.5223.16,1.27)  (26.19,23.16,4.40) (30.53,23.16, 8.35)
3/4  (0,34.73,10.48) (12.91,34.73,6.98)  (25.81.34.73,0.46)  (30.10,34.73,4.31) (33.58,34.73. 9.40)
474 (0,46.31, 7.94) (12.29.46.31.5.18)  (24.5846.31,? 0)

G.5 M A R F B

1/8 (0, 6.26, 2.41)
/4 (0,12.42, 6.73)
2/4  (0,24.85,12.14)
3/4  (0,37.26,12.68)
4/4  (0.49.67. 9.55)

(7.03, 6.26,1.30)
(9.30,12.42,4.13)
(12.01,24.85,7.68)
(13.04,37.26,8.51)
(12.20,49.67,6.65)

(13.44, 6.26,0.97)
(18.68,12.42,1.04)
{24.03,24.85,1.05)
(26.10,37.26,0.35)
(24.3949.67.70)

(17.62, 6.26,5.36)
(21.39,12.42,4.88)
(27.30,24.85,4.47)
(31.53,37.26,4.41)

(20.00, 6.26,12.76)
(26.02,12.42,10.56)
(33.11,24.85, 9.30)
(35.67,37.26,10.48)

* M: midlineof edentulous cast, A: a half line on M to R, R: alveolar ridge crest, F: a half line on R to B, B: Border line

of edentulous cast,

*G.1: Group 1, G.2 : Group 2, G.3 : Group 3. G4 : Group 4, G.5 : Group 5
*1/8. 1/4, 2/4, 3/4, 4/4 - horizontal line of edentulous cast
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Fig. 7. The overlapping image of the mean form on
dental and edentulous cast of maxilla.
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ABSTRACT

THREE-DIMENSIONAL ANALYSIS OF THE NORMAL DENTITION
AND EDENTULOUS MAXILLA OF KOREANS

Hyeong-Seop Kim, D.D.S., M.Sc., Sang-Wan Shin, D.D.S., M.Ph., Ph.D., M.Sc.

Department of Advanced Prosthodontics, Graduate School of Clinical Dentistry, Korea University

Statement of problem. In Korea, the preliminary impression trays for dental and edentu-
lous maxillae are manufactured on the base of the statistical value of Westerners. There had been
less study on the dental and edentulous arches of Koreans.

Purpose. The purpose of this study was to evaluate an average dental cast, preliminary impres-
sion trays, three-dimensional relation of dental and edentulous maxilla of Koreans.

Material and methods. The subjects for this study were 173 dental casts of maxilla (dental:
52, edentulous: 146) with ages 18~60 years old. Each of the master casts was measured 69 mea-
suring points on the dental cast of maxilla, and 46 measuring points on the edentulous cast of max-
illa with three-dimensional digital measuring machine. Each measuring points were analysed and
were overlapped, that three dimensional dental graphic manufactured by CAD/CAM system.

Results.

1. A standard of distribution to alveolar bone were width between left and right buccal border
lines of the standard 3/4 line. The mean value of dental and edentulous casts were
67.27Tmm, 63.49mm, respectively.

2. Morphological classification of dental casts were divided into three groups of V-shape, O-shape,
U-shape, that proportion of distribution were 17%, 16%, 67% respectively. Dimensional clas-
sification of the dental casts were divided into five groups of less than 63mm, 63 up to 65mm,
65 up to 67mm, 67 up to 69mm, more than 69mm, respectively.

3. Morphological classification of edentulous casts were divided into three groups of V-shape,
O-shape, U-shape. that proportion of distribution were 18%, 17%. 65%, respectively. Dimensional
classification of the edentulous casts were divided into five groups of less than 57mm, 57 up
to 61mm, 61 up to 65mm, 65 up to 69mm, more than 69mm, respectively.

4. Mean dental and edentulous cast of maxilla were overlapped, the proportion of hone
resorption to alveolar bone is higher than that of palatal bone, its difference were higher ante-
rior 2/4 area than posterior 3/4 area.

Conclusion. It obtains information of preliminary impression trays for dental and edentulous

maxilla of Koreans.

Key words @ Three-dimensional analysis, CAD/CAM system, Five groups, Impression tray
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