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A Study on Reliability and Training of Face-Bow Transfer Procedure

Woong-Seup So, Dae-Kyun Choi, Kung-Rock Kwon, Seok-Hyung Lee*

Department of Prosthodontics, Division of Dentistry, Graduate School, Kyung Hee University
*Samsung Medical Center, College of Medicine, Sungkyunkwan University

Face-bow is used to transfer models to the articulator in diagnosing the patient or treating problems associated with
occlusion. However, there have been few reports on the reliability of the face-bow procedure and the relationship between
the experience of the operator and the reliability of the face-bow procedure. The purposes of this study are to examine
the reliability of the face-bow procedure and to evaluate whether the face-bow transferring has any training effect. Nine
dentists working at M hospital conducted a face-bow transfer in one patient having a normal dentition and interdental
relationship. The procedure was done two times a week for four weeks. The maxillary model was mounted to the
articulator every time, then the landmarks on the maxillary right first molar, the maxillary left central incisor, and the
maxillary left first molar were measured with a special three-dimensional instrument. These data were input into a
computer, and evaluated statistically.

The results were as follows ;

1. When examined with ANOVA test, the results were p=0.2040 in maxillary right first molar, p=0.0578 in maxillary
left incisor, and p=0.1433 in maxillary left first molar. There was no significant(0<p=0.05).
2. Training

1) The correlation coefficient between trial and rejection was -0.578 when analyzed with T-distribution. The more we
tried, the less errors we found.

2) When the S.D. of the first three trials was compared to the S.D. of the last three trials in face-bow transfer, the
results showed that the former was larger than the latter in thirty-nine times, and the latter was larger than the former
in fifteen times. The more we tried face-bow transfer, the less errors we found.

3. When the S.D. of x, y, z coordinates were examined, the S.D. of x coordinates had the largest measurement in five
times, the S.D. of y coordinates had the largest measurement in four times, and the S.D. of z coordinates had the largest
measurement in nine times. The possibility which the error can occur in z coordinate was the highest.
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Fig. 1. Left: Master cast with three measuring points.
Right: Reference measuring point on mounting plate.
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Fig. 4. Face—bow transfer procedure.

Fig. 5. Maxillary cast with palatal portion removed and maxillary cast after mounting.
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Table 1. Example of one dentist's data.

€ Law data.
m.p. #16 #21 #26
trial X y z X y z X y z
Ist 22.1500 17.8100 -16.3100 | -2.7000 | -13.6500 | -21.9500 | -21.6800 | 15.5600 | -16.3800
2nd 22.6200 17.6100 -16.7400 | -3.5800 | -13.1000 | -20.7500 | -21.5000 | 17.0000 | -15.7200
3rd 22.9700 17.1400 -16.4100 | -3.5000 | -13.1600 | -20.6900 | -20.9100 | 17.1500 | -15.7200
4th 24.3000 17.3000 -15.7900 | -2.1500 | -13.0400 | -20.4000 | -19.5800 | 16.8700 | -14.5300
5th 24.1000 16.9200 -15.1100 | -2.4300 | -13.2200 | -20.4200 | -19.9500 | 16.8700 | -14.5400
6th 24.3400 17.4900 -16.5200 | -2.0300 | -13.0400 | -20.8300 | -19.4900 | 17.2000 | -15.5200
7th 23.9400 17.5100 -17.3600 | -2.0700 | -13.2800 | -22.0300 | -20.0900 | 16.4800 | -16.1700
8th 24.3400 17.1100 -16.7900 | -2.2200 | -12.9700 | -21.3700 | -19.5100 | 17.2800 | -15.4800
Mean 23.5950 17.3613 -16.3788 | -2.5850 | -13.1825 | -21.0550 | -20.3388 | 16.8013 | -15.5075
S.D. 0.8792 0.2958 0.6808 0.6279 0.2147 0.6503 0.9000 0.5641 0.6743
m.p. : measuring point S.D. : standard deviation.
#16 : maxillary right first molar, #21 : maxillary left central incisor, #26 : maxillary left first molar.
@ Confidence interval at t-distribution(99% reliability).
High limit : mean + (-3.5xSx)| 24.6829 | 17.7273 | -15.5363 | -1.8080 | -12.9169 | -20.2503 | -19.2251 | 17.4954 | -14.6731
Low limit : mean + (3.5%xSx)|22.5071 | 16.9952 | -17.2212 | -3.3620 | -13.4481 | -21.8597 | -21.4524 | 16.1071 | -16.3419
@ Acception(A) or rejection(R) in confidence interval.
Ist trial R R A A R R R R R
2nd trial A A A R A A R A A
3rd trial A A A R A A A A A
4th trial A A A A A A A A R
5th trial A R R A A A A A R
6th trial A A A A A A A A A
7th trial A A R A A R A A A
8th trial A A A A A A A A A
@ Standard deviation(S.D.) of the first three trials and last trials.
S.D. of the first three trials | 0.16930 | 0.11830 | 0.05063 | 0.23680 | 0.09103 | 0.50520 | 0.16233 | 0.77070 | 0.14520
S.D. of the Isst three trials | 0.05333 | 0.05080 | 0.18390 | 0.01003 | 0.02643 | 0.36120 | 0.11613 | 0.19413 | 0.15003




4 SRR
aH3lth ANOVA 245 #18to] 3709 2+ A=Al
G AU E Faol fatel diel B4E olgat
Ak & ¥ F W AlgelA dolxl F I3t
FHE (x1, y1, 21), (X2, y2, 22) 1HS] A8 A2 v
W gom, ofF v AlPFte] Aelw shlrt

\/(XZ—X1)2+(yz—y1)2+(22—21)2

o JAHAE Qo ANOVA =4 2,
f‘ﬂ ASH A pvalue?t BF 5% ool A

FA7E A vrebsk T whebA, 9 o] 9 A F At
7} Al&zkel Aglgko]l & 3H(C, F, H)E Al ¢stL
ANOVA 45 Algs] 2 A7, Al ASHA A9
p-value7} 27 5% rolEol A Fo &7t §iA
ERtHTable 2).

6™ <] »Jé_‘féx}on o 3l A
& 717 3
W9 Table 3J+ Aot o714 72 A3t
o] A#ASFE -0.578 ©]3lTh
Fig. 704 H+= 74?%34 NG AT
A7t 20Es s ' 5 3k

&

Tst trial 2nd trial 3rd trial 4th trial 5th trial 6th trial 7th trial 8th trial

Fig. 7. Graph between the trial and rejection
number.

Table 2. Repeated ANOVA test of 6 dentists with 8 trials for linear distance changes.

df Sum of Squares Mean Square F value P value
416 SSB 5 2.44 0.49 1.53 0.2042
SSW 36 11.47 0.32
1 SSB 5 424 0.85 2.38 0.0578
SSW 36 12.81 0.36
6 SSB 5 2.95 0.59 1.77 0.1433
SSW 36 12.00 0.33
#16 : maxillary right first molar.  #21 : maxillary left central incisor. #26 : maxillary left first molar.
SSB : sum of squares between groups. SSW : sum of squares within group.
Table 3. Rejection number at each trial. — t—distribution(df=7, p=0.01)
operator Ist trial 2nd trial 3rd trial 4th trial 5th trial 6th trial Tth trial 8th trial
A 2 1 2 0 1 3 2 3
B 8 1 3 0 1 0 3 1
C 4 1 1 4 2 0 3 0
E 7 0 2 0 0 0 2 0
G 6 0 4 0 1 0 0 0
I 7 2 1 1 3 0 2 0
sum 34 5 13 5 8 3 12 4




Table 4. Comparison between S.D. of the first three trials and last three trials.

S.D. of the first three trails > S.D. of the first three trails <

operrator S.D. of the last three trials S.D. of the last three trials sum
A 5 4 9

B 8 1 9

D 4 5 9

E 6 3 9

G 9 0 9

I 7 2 9
sum 39 15 54

S.D. : standard deviation.
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Table 5. Comparison between S.D. of the first three trials and last three trials(excepted 3 dentists).
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Table 6. Coordinate that have the largest
standard deviation(S.D.).

operator #16 #21 #26
A z y z
B z z z
D y y y
E X X X
G z z z
I X z X

#16 : maxillary right first molar.
#21 : maxillary left central incisor.
#26 : maxillary left first molar.

Table 7. The S.D. of each operator.

operator | A B D E G I
S.D. |0.4105]0.7288|0.5826 | 0.7665 | 0.6915 | 0.6093

S.D. : standard deviation.
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