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Fig. 1. Customised 3-axis measuring machine (A) and measurement of vertical & horizontal distances between referance
points (B).

Fig. 2. (A) Measurement items on KaVo PROTAR articulator (B) Measurement items on Hanau Modular articulator

a = The horizontal distance from incisal pin to mid. point of incisal edges

b = The vertical distance from superior border of lower member of articulator to mid. point of incisal edges

¢ = The horizontal distance from incisal pin to distobuccal cusp of lower 2nd molar

d = The vertical distance from superior border of lower member of articulator to distobuccal cusp of lower 2nd molar
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Fig. 3. Measurement of distance between CMA and CA.

CA = center of articulator

CMA = center of mandibular arch

a = The horizontal distance from CA to CMA
b = The vertical distance from CA to CMA
¢ = The distance from CA to CMA
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Table 1. Mean sagittal condylar inclinations and standard deviations on both articulators

No. of Case Mean (° ) SD(°)
Right 59 33.54 13.16
KaVo PROTAR Left 59 33.95 14.05
Total 118 Av 33.75 Av 1246
Right 59 41.59 12.07
Hanau Modular Left 59 39.85 13.54
Total 118 Av 40.72 Av 12.09
Av = average SD = standard deviation

Table II. Mean inclinations of occlusal plane and standard deviations on both articulators
Sex No. of Case Mean (° ) SD(°)
Male 41 -3.12 3.39
KaVo PROTAR Female 18 -1.94 4.11
Total 59 Av -2.76 Av 3.63
Male 41 11.59 3.48
Hanau Modular Female 18 12.45 3.99
Total 59 Av 11.87 Av 3.63

Av = average SD = standard deviation

Table III. Means and standard deviations of horizontal and vertical distances of incisal point and distobuccal cusp of lower second molar

on KaVo PROTAR articulator (unit : mm)

Referance Point Sex i1 D

Mean SD Mean SD

Male 36.2 4.63 61.45 4.57

Incisal Point Female 43.83 5.00 62.13 3.65

Average 38.53 5.89 61.66 4.29

Male 76.09 4.36 59.28 4.17

Lower 2nd Molar DBC Female 82.12 4.28 60.94 3.66

Average 77.93 5.05 59.79 4.00

DBC = distobuccal cusp SD = standard deviation

HD = horizontal distance (a and ¢ in Fig. 2.(A)) VD = vertical distance (b and d in Fig. 2.(A))
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Table IV. Means and standard deviations of horizontal distances, vertical distances and distance between center of mandibular arch and

center of KaVo PROTAR articulator (unit: mm)
Sex HD' VD' Distance
Mean SD Mean SD Mean SD
Male 6.36 4.34 -0.37 4.18 7.73 4.06
Female -0.47 433 -1.54 3.39 4.97 2.60
Average 427 5.34 -0.72 3.96 6.89 3.87

SD = standard deviation

HD' = horizontal distance (a* in Fig. 3)

VD' = vertical distance (b in Fig. 3)

Distance = ¢ in Fig. 3

(-) value means that center of mandibular arch is anterior or upper than center of KaVo PROTAR articulator.

Table V. Means and standard deviations of horizontal and vertical distances of incisal point and distobuccal cusp of lower second molar on

Hanau Modular articulator (unit: mm)

Referance Point Sex HID WD

Mean SD Mean SD

Male 36.18 4.15 48.07 3.51

Incisal Point Female 42.16 5.15 51.10 3.34

Average 38.00 5.23 48.99 3.71

Male 75.30 4.05 56.60 3.86

Lower 2nd Molar DBC Female 79.47 3.99 59.47 3.31

Average 76.57 4.36 57.13 3.86

DBC = distobuccal cusp SD = standard deviation
HD = horizontal distance (a and ¢ in Fig. 2.(B))
VD = vertical distance (b and d in Fig. 2.(B))

Table VI. Means and standard deviations of horizontal distances, vertical distances and distance between center of mandibular arch and

center of Hanau Modular articulator (unit: mm)
Sex HD' VD' Distance
Mean SD Mean SD Mean SD
Male 1.77 3.92 1.92 3.39 5.33 2.17
Female -3.31 435 -1.28 2.92 5.41 3.12
Average 0.22 4.66 0.94 3.56 5.36 2.47

SD = standard deviation

HD' = horizontal distance (a* in Fig. 3)

VD' = vertical distance (b in Fig. 3)

Distance = ¢’ in Fig. 3

(-) value means that center of mandibular arch is anterior or upper than center of Hanau Modular articulator.
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®AA3 ] 94
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<0.05). s AYel 0 2 HE] 42 o] = 3 1 48.99 mm (3E
A=} 3.71 mm)F o1, FA] 48.07 mm, o34 51.10mm=
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.05) (Table V).
@ -5 FA A 9] 94X
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mmz o] 4 o] '/ of] H] &l oF 4.2 mm 1ol 2|5ttt
(P < 05). Sttfdd o 2 BE 2ol Jg 7+ 57.13 mm
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mm3 /g o] @/ o] Blaf 2F 32 mm el 9135kt
(P<.05)(Table V).
@ g7 FA st g o FAlte] Az
St G| T4 W7o FHCETE AP R
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0.05), F 541 7t FF A 2l 5.36 mm (E53H 2} 247 mm)
St} (Table VI).
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ORIGINAL ARTICLE

A study of sagittal condylar inclination and occlusal
plane inclination of two semiadjustablearticulators

with different reference plane

HyoJung Kim, DMD, Sung-Bok Lee, DMD, MSD, PhD,
Dae-Gyun Choi, DMD, DDSc, Jin Bak, DMD, MSD, PhD
Department of Prosthodontics and Institute of Oral Biology, School of Dentistry, Kyung-Hee University

Statement of problem & Purpose: Articulators are very important for education and overall clinical situation in the field of prosthodontics,
however preexisting articulators are designed and built based on maxillofacial structures and mean values of mandibular movement of
Western people. Purpose of this research is to find out a adequate basis for applicating these articulators, presently used for clinical educa-
tion, for Korean. Material and methods: 59 Korean adults (41 males, 18 females), aged between 24 to 41, where selected for this study.
Two pairs of both maxillary and mandibular models were made for each examinee. These models where attached to both KaVo
PROTARevo 7 and Hanau Modular semiadjustable articulators by using facebow transfer, than sagittal condylar inclination, occlusal plane
inclination and position of mandibular on the articulator where measured. Result and conclusion: 1. Mean sagittal condylar inclination for
KaVo PROTAR semiadjustable articulator was 33.75 ° (standard deviation 12.46 ° ) meanwhile Hanau Modular semiadjustable articulator
showed 40.72 ° (standard deviation 12.09 ° ) for mean sagittal condylar inclination. 2. Mean occlusal plane inclination for KaVo PROTAR
semiadjustable articulator was -2.76 ° (standard deviation 3.63 ° ) meanwhile Hanau Modular semiadjustable articulator showed 11.87 °
(standard deviation 3.63 ° ) for mean occlusal plane inclination. 3. On the average center of the mandibular dentition were in the range of 5
to 7 mm of the central position of the articulator. Both anterior and posterior dentition were positioned at the center of the articulator vernac-
ularly for KaVo PROTAR semiadjustable articulators, meantime for Hanau Modular semiadjustable articulator, anterior dentition was posi-
tioned 5 mm downwards and 3mm upwards for posterior dentition from vertically central position of the articulator.

Key words: Dental articulator, Condylar inclination, Occlusal plane inclination, Camper s plane, Frankfort horizontal plane (F-H plane)
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