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INTRODUCTION

The form, function, & patho-function of the dynamic masti-
catory system comprises one of the most fascinating, basic, 
and important areas of study in dentistry.1 No speciality in 
dentistry can be effectively practised at the highest level of 
competence without an understanding of how the teeth re-
late to the rest of the masticatory system, including the tem-
poromandibular joints. It is correctly said that dentists who 

ignore the relationship of the occlusion to the position and 
condition of the temporomandibular joints can only guess 
at diagnosing a myriad of problems that are seen in every 
general practice.2

The use of 2 posterior points and an anterior point of reference 
for orienting a maxillary cast to an articulator has long been 
advocated.3 Anterior reference point is any point located on 
the midface that, together with two posterior reference points, 
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ABSTRACT
Introduction: An anterior reference point is a physical requirement for orienting casts in three-dimensional space in an articula-
tor. Different anterior points of reference for different articulators have been proposed. 
Aims: To evaluate four different anterior reference points and their effect on the protrusive condylar guidance angle obtained in 
a semi-adjustable articulator.
Methodology: A total of 20 subjects were selected with Class I dental relationship. Face bow records were taken for orbitale and 
orbitale minus 7mm as the anterior points of reference. Another face bow record was taken without considering any point on the 
face and orienting the face bow on the articulator with the superior annular notch and inferior annular notch on the incisal guide 
pin as an anterior point of reference. Protrusive bite registration was made with the help of an anterior jig. Programming of the 
articulator was done with the protrusive bite record to evaluate condylar guidance angle. Two lateral cephalograms were made 
in maximum intercuspation and protrusive position with the help of an anterior jig. Cephalograms were traced and superimposed 
to obtain condylar guidance angle. Descriptive statistics were performed to obtain the means and standard deviation of all the 
sample sizes. Paired ‘t’ test was performed between radiographic readings and condylar guidance angle obtained. 
Result: This study showed that the protrusive condylar guidance values registered for inferior annular notch and Orbitale as 
anterior points of reference were statistically significantly closer to the radiographic values.
Conclusion: The orbital & inferior annular notch mounts the maxillary cast more accurately to the Frankfort Horizontal Plane 
when they are used as the anterior points of reference.
Key Words: Anterior point of reference, Orientation jaw relation, Articulator, Lateral cephalograms, Orbitale, Orbitale minus 7 mm
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establishes a reference plane.4 Different anterior points of ref-
erence for different articulators have been proposed which 
include the orbitale, orbitale minus 7 mm, nasion, ala of the 
nose, superior annular notch and inferior annular notch on the 
incisal guide pin of the Hanau wide vue articulator. Out of 
these points, the orbitale, orbitale minus 7 mm, superior an-
nular notch & inferior annular notch on the incisal guide pin 
of the articulator are used in this study as anterior points of 
reference for Hanau Wide Vue articulators. A variation in the 
supero-inferior position of casts on the articulator can alter the 
protrusive condylar guidance making the reliability of these 
anterior reference points questionable.

With this background of uncertainty, a study was planned 
to evaluate four different anterior reference points and their 
effect on the protrusive condylar guidance angle obtained in 
semi adjustable articulator.

METHODOLOGY

Twenty Students from Dr. D.Y Patil Dental College and Hos-
pital, Pimpri were selected for the study. Irreversible hydro-
colloid impressions were made for the maxillary & mandibu-
lar arch. One set of the stone cast (maxillary & mandibular) 
was obtained for each student after making the impressions. 
Bases were poured for the casts & then a spilt cast was made 
for the maxillary cast. 

Four different anterior reference points were selected for 
mounting the casts on a Hanau Wide Vue articulator. The 
orbitale of the patient, orbitale minus 7 on the patient, supe-
rior annular notch on the incisal guide pin of the articulator 
(37 mm below the orbital plane), the inferior annular notch 
on the incisal guide pin of the articulator (54 mm below the 
orbital plane) were the anterior reference points used in the 
study. The maxillary teeth impression was recorded on the 
bite fork with impression compound. 

The first anterior point of reference was selected as orbitale. 
The position of the orbitale was confirmed, which is located 
on the notch present in the lower rim of the orbit in line with 
the pupil of the eye & was marked with an indelible pencil.5 
(Fig.1) This marking was used as the anterior point of refer-
ence for the facebow transfer using a facebow (Hanau spring 
Bow, Teledyne Water Pik, Fort Collins, Colorado, USA). The 
external auditory meatus was used as posterior determinants 
for recording the orientation of the maxilla to the cranium. 
The facebow record was made followed by transfer of the 
facebow record onto the Hanau Wide Vue semi-adjustable 
articulator and indirect mounting of the maxillary cast was 
done.6 Then the mandibular cast was mounted in maximum 
intercuspation with the maxillary cast.7

After completion of mounting a pencil mark was made on 
the buccal cusp tip of the maxillary 1st premolar on both the 

sides of the cast. Another marking was made 6 mm distal 
to the previous mark on the mandibular tooth on both sides 
of the cast. Then, the centric locks were opened & the man-
dibular cast was protruded so that the two lines marked pre-
viously coincided. An anterior jig was then fabricated with 
an impression compound with the mandibular protrusion of 
6 mm. This jig was then placed intraorally & checked. This 
was done to keep a constant of 6 mm protrusion for all the 
subjects.

Three sets of protrusive interocclusal records were made 
intraorally using Addition silicone bite registration material 
with the jig placed between the anterior teeth. The protru-
sive bite records were used to program the articulator.8 Then 
the average of the three readings was calculated for both the 
right & left sides. The condylar guidance angle was tabulated 
for both the right & left sides. 

The casts were then demounted and used again for the 
mounting with the second anterior point of reference. A sec-
ond mark was made 7 mm below the orbital marking and 
was used for the second facebow transfer. (Fig. 2)

Then the casts were mounted similarly as done previously 
for orbitale as the anterior point of reference. Programming 
of the articulator was done & the condylar guidance angles 
were tabulated for both sides. 

The third & fourth anterior point of reference i.e. the superior 
annular notch on the incisal guide pin of the articulator & the 
inferior annular notch on the incisal guide pin of the articu-
lator was used for mounting the maxillary cast. A facebow 
record was made without considering the anterior reference 
point on the patient. (Fig.3)

To locate the incisal edges of the maxillary casts at the level of 
superior & inferior markings on the incisal guide pin respec-
tively, the facebow was adjusted by using an anterior elevator 
(no. 010358-000, Teledyne Water Pik, Fort Collins, Colorado, 
USA). The casts were mounted using the new facebow record. 
The maxillary cast was mounted followed by mounting of the 
mandibular cast as done previously. Programming of the ar-
ticulator was done & the condylar guidance angles were tabu-
lated for both the sides for both the superior & inferior annular 
notch as the anterior points of reference. 

A radiographic marker was then placed in the same position 
on the patient’s face where the orbitale was marked for orbit-
ale as the anterior point of reference. This was done to trace 
the same marking of orbitale on the lateral cephalogram as 
on the face. The two lateral cephalometric radiographs were 
made using a Broadbent cephalostat to standardize the head 
positions in the Department of Oral Medicine Diagnosis and 
Radiology. One lateral cephalometric radiograph was made 
in maximum intercuspation. The second lateral cephalomet-
ric radiograph was made in a protrusive position by placing 
the anterior jig intraorally. 
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The lateral cephalograms were then traced and superim-
posed. The following points were traced on each lateral 
cephalogram: sella, nasion, radiographic orbitale, porion.9 
The condyle border was traced for both sides and their mean 
condyle border was marked. A posterior-most point was 
marked on the posterior slope of the condyle. Sella & na-
sion were connected & this line was used for overlapping 
the two lateral cephalograms. Frankfort horizontal plane was 
drawn by connecting the radiographic orbital & porion. By 
joining the posterior-most points on the posterior slope of 
the condyles in maximum intercuspation and the protrusive 
position, the protrusive condylar path was gained. The angle 
between the condylar path and the Frankfort horizontal plane 
was determined. (Fig.4)

METHOD OF DATA ANALYSIS

The Paired ‘t’ test was used to analyse the values gained for 
protrusive condylar guidance in 4 different mountings and 
the radiographic tracings. 

RESULTS

Comparison of protrusive condylar guidance angle values 
obtained from 4 different anterior reference points and radio-
graphic tracings. (Table 1)

DISCUSSION

In this study, four different anterior reference points were 
used i.e. Orbitale, orbitale minus 7 mm, Superior annular 
notch and inferior annular notch present on the incisal pin of 
the Hanau wide vue articular. 

The values obtained for protrusive condylar guidance in 4 
different mountings and the radiographic tracings were ana-
lysed using paired t-test & correlation test. The analysis 
of the data obtained from the study did not support the null 
hypothesis that all anterior points of reference register the 
same condylar guidance on both the articulators. The analy-
sis showed that the four different anterior points of refer-
ence used in the study recorded different condylar guidance 
values. 

The mean protrusive condylar guidance values registered 
for mountings with Orbitale as the first anterior point of refer-
ence was 35 ± 4.29 degrees, with Orbitale minus 7 mm as the 
second anterior point of reference was 26.72 ± 7.12 degrees, 
with the superior annular notch as the third anterior point of 
reference was 25.62 ± 5.95 degrees, with the inferior annular 
notch as the fourth anterior point of reference was 34.75 ± 
5.05 degrees. The mean protrusive condylar guidance values 
registered radiographically was 35.5 ± 4.89 degrees.

The protrusive condylar guidance values registered for 
mountings with Orbitale minus 7 mm (p = 0.000) and su-
perior annular notch (p = 0.000) as anterior points of refer-
ence were significantly different (p <0.05), and those for 
Orbitale (p = 0.208) and inferior annular notch (p= 0.102) 
as anterior points of reference were not significantly differ-
ent from those of radiographic tracings.

The difference between condylar guidance angle by orbitale 
& inferior annular notch as the anterior points of reference 
and the radiographic condylar guidance angle was 0.5 de-
grees and 0.75 degrees respectively. This difference of con-
dylar guidance angle values suggests that the orbital & infe-
rior annular notch mounts the maxillary cast more accurately 
to the Frankfort Horizontal Plane when they are used as the 
anterior points of reference. Between these two points, the 
orbital is the one that mounts the maxillary cast closest to the 
anatomic position.

The difference between condylar guidance angle by orbit-
ale minus 7mm and superior annular notch as the anterior 
points of reference and the radiographic condylar guidance 
angle was 8.78 degrees and 9.88 degrees respectively. This 
difference of condylar guidance angle values suggests that 
the orbitale minus 7 mm and superior annular notch mounts 
the maxillary cast less accurately to the Frankfort Horizontal 
Plane when they are used as the anterior points of reference. 

According to the Correlation test between lateral cephalo-
grams and 4 different anterior reference points in the study 
group, the R-value for orbitale (0.938) & inferior annular 
notch (0.924) was closest to the radiographic values. The R-
value for orbitale minus 7 mm (0.394) & superior annular 
notch (0.492) was not significant. This test also suggests that 
the orbital & inferior annular notch are highly significant an-
terior points of reference taken into consideration. 

The mountings with the inferior annular notch present on the 
incisal pin of the articulator registered the condylar guidance 
values closer to the radiographic values than did those with 
the superior annular notch present on the incisal pin of the 
articulator was used as the third point of reference. This com-
parison supports the findings of Lauciello and Appelbaum.10

According to Weinberg, a 0.2-mm reduction in the non-
working cusp height was observed with a 9-degree decrease 
in the condylar path inclination. Hence, a variation of 2 to 
5 degrees would be clinically inconsequential.

11
 Hence, 

mounting the cast with orbitale & inferior annular notch as 
anterior points of reference can be advocated.

Gonzales and Kingeryobserved the lack of parallelism 
between the Frankfort horizontal plane and the axis-orbital 
plane.12 To rectify this, the 7 mm correction was suggested 
by the authors. Nevertheless, in the newer Hanau articula-
tors, the orbital pointer is placed 7 mm above the level of 
the condylar plane. Even though, the protrusive condylar 
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guidance values enumerated on the mountings with inferior 
annular notch exhibited a wide range of variation from in-
dividual to individual, the mean of these values was closer 
to the mean of radiographic values. The orbital reference 
point was the next closest point of reference. Moreover, 
when related to the inferior annular notch reference, the 
range of variation was found to be lesser from individual 
to individual. Hence, when Hanau Wide Vue articulator is 
used in practice, the Orbitale can be considered to be the 
better anterior point of reference for the facebow records. 
The results of this study supported the findings of Nooji & 
Sajjan.13

The sequence of the accurate third point of reference used 
in this study can be given as follows, the orbitale as the 
anterior point of reference mounts the casts to the closest 
anatomic position, the second is the inferior annular notch 
present on the incisal pin of the Hanau Wide Vue articulator 
which also mounts the maxillary casts closer to the anatomic 
position. The superior annular notch present on the incisal 
pin of the articulator & orbitale minus7 mm as the anterior 
point of reference gave a wide range of differences with ana-
tomic values, they are the least accurate to mount the casts to 
the anatomic position. So, the use of superior annular notch 
& orbitale minus 7 mm as the anterior point of reference is 
questionable.

CONCLUSION

The most crucial and operator dependent step in prostho-
dontic dentistry is the orientation of the maxillary cast in an 
articulator. This technique sensitive step acts as a baseline 
from occlusal rehabilitation of the patient is carried out.14 An 
error in selecting and transferring the occlusal plane to the 
articulator may result in instability of complete dentures and/
or decreased chewing efficiency of the patient. It can also 
cause a substantial error in the final occlusal scheme of the 
prosthesis and/or poor aesthetics.15

The mean protrusive condylar guidance values registered 
for mountings with Orbitale as the first anterior point of refer-
ence was 35 ± 4.29 degrees, with Orbitale minus 7 mm as the 
second anterior point of reference was 26.72 ± 7.12 degrees, 
with the superior annular notch as the third anterior point of 
reference was 25.62 ± 5.95 degrees, with the inferior annular 
notch as the fourth anterior point of reference was 34.75 ± 
5.05 degrees. The mean protrusive condylar guidance values 
registered radiographically was 35.5 ± 4.89 degrees.

The protrusive condylar guidance values registered for in-
ferior annular notch and orbitale as anterior points of refer-
ence were significantly closer (P < 0.05) to the radiographic 
values. The orbitale (350) and inferior annular notch (34.750) 
references registered the highest protrusive condylar guid-
ance values. However, the values did not differ significantly 

from the radiographic values.

Within the limitations of this study, it can be concluded that 
the orbital & inferior annular notch mounts the maxillary 
cast more accurately to the Frankfort Horizontal Plane when 
they are used as the anterior points of reference for mount-
ing casts on Hanau Wide Vue articulators with Hanau Spring 
Bow. Between these two points, the orbital is the one that 
mounts the maxillary cast closest to the anatomic position. 
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Table 1: Statistical analysis of all Anterior Reference Points
Technique Protrusive condylar guidance value Paired ‘t’ test Clinical  

significanceMean ± SD (n=20)

Radiograph 35.5 ± 4.89

Orbitale 35 ± 4.29 0.208 NS

Orbitale minus 7mm 26.72 ± 7.12 0.000 S

Superior annular notch 25.62 ± 5.95 0.000 S

Inferior annular notch 34.75 ± 5.05 0.102 NS

P>0.05 – a significant difference

Figure 1: Facebow record for orbitale.

Figure 2: Facebow record for orbitale minus 7 mm.

Figure 3: Facebow record for superior& inferior annular notch.

Figure 4: Superimposition of 2 tracings for calculating condy-
lar guidance angle radiographically.


