
ABSTRACT

Disturbed occlusal plane is one of the major detrimental factors in rehabilitating different cases. More often, 

occlusal plane is disturbed due to the continuous passive movement of the teeth which tend to encroach upon 

the edentulous site. Thus it becomes a challenge for the prosthodontist to restore or correct the existing occlusal 

condition with a suitable prosthesis. This presentation reveals the different techniques to determine and correct 

the occlusal plane disharmony.
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INTRODUCTION:

Introduction: The determination of occlusal plane 

is one of the most important clinical procedures in 

prosthodontic rehabilitation of the patients. 

Correct occlusal plane of orientation is one of the 

most important factors for the stability of the 

removable dentures and for the achievement of 

good esthetics, phonetic and masticatory function, 

as well as for the patient's satisfaction. When the 

occlusal plane of orientation is lost by complete or 

partial edentulism, it should be relocated correctly 

by means of prosthodontic restoration. Over the 

last century, investigators have used various 

methods and advocated many anatomical 

landmarks to set a correct occlusal plane of 

orientation and position to be able to set artificial 
[1,2 ].

denture teeth appropriately 

Definition: Occlusal plane is defined as the average 

plane established by the incisal and occlusal 

surfaces of the teeth. Generally, it is not a plane but 

represents the planar mean of the curvature of 

[3]
these surfaces . These are as follows

Curve of Spee + Curve of Wilson + Curve of Incisal 

Edges = Curve of Occlusion 

Curve of Occlusion + Its relationship to the Cranium 

= Plane of Occlusion

[1,2 ]
Diagnostic triad for occlusal plane analysis . 

I.    Clinical examination & evaluation 

II.   Cephalometric analysis 

III.  Mounted diagnostic casts

I. Clinical examination & evaluation

[4]1) Prothero's method 

Occlusal plane position should be 1-3 mm 

below the resting upper lip line anteriorly 

while it should be parallel to the ala-tragus 

line posteriorly. (Figure 1)
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Fig.1 Prothero's Method: Occlusal plane position 
is 1-3 mm below the resting upper lip line

MAHARAJA KRISHNAKUMARSINHJI BHAVNAGAR UNIVERSITY

B U J O DB U J O D

Vol. 4  Issue-3  September 2014



2) Retromolar Pad 

The occlusal plane, as determined by a line 

from the mandibular cuspid tip to the 

distolingual cusp tip of the distal mandibular 

molar, terminated in the area of the lower half 

of the retromolar pad in 75% of the subjects. 

In the other 25%, the plane terminated in the 
 [4,5].

area of the upper half of the retromolar pad  

Most frequently, Mandibular occlusal plane 
rd

coincides with lower 1/3  of retromolar pad. 
rd

It is always inferior to upper 1/3  of 

retromolar pad   (Figure 2)

3) Relationship of the occlusal plane to the 

Parotid papilla, commissure of lips and the 

Buccinator groove 

The average superior distance of the parotid 

papilla from the maxillary molar cusp tip was 

4.2 mm. Vertically, the embrasures formed 

due to commissure of lips were within a range 
.[4,5]

of 1 to 3 mm  

The mean distance of the parotid papilla 

was 2.56 mm above the maxillary occlusal 

plane. The commissure of lip was inferior 

to the mandibular occlusal plane by 1.37 

mm. The buccinator was 0.94 mm below 
 [5]the mandibular occlusal plane . (Figures 

3 and 4).

Fig. 3 Vestibular impression showing marking 

of commissure of lip and buccinator groove

Fig. 4: Vestibular impression showing 

commissure of lip (CL), buccinator groove and 

parotid papilla (PP) placed on casts in centric 

occlusion.

4) Cook's Plane 

Sloane and Cook showed that the plane of 

occlusion is related to the length of a line 

connecting the anterior nasal spine (ANS) to 

the hamular notch on dry skulls. This line, 

called Cook's plane forms an angle with the 

occlusal plane that varies inversely with the 

distance separating the two reference points. 

Thus, the greater the distance between ANS 

and the hamular notch, the more acute the 

angulations of the occlusal plane, and 

conversely, the smaller the distance, the more 

obtuse the angle will be (Figure 5). This 

tendency has been confirmed by the 
 [6]cephalometric studies of L'Estrange and Vig  

49

Fig. 2 Relationship of occlusal plane to the

retromolar pad
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and represents a phenomenon that may be 

explained by the “denture glass effect” as 

depicted in Figure 6.

Fig. 5: Cook's Plane

Fig. 6 Denture glass effect

5) Rich's concept 

According to this concept, there exists a close 

relationship between the occlusal plane & the 
[5]

Hamular notch Incisive Papilla (HIP) plane.  

(Figure 7).

Fig. 7 Rich's concept

 6) Camper's Plane 

It is a plane passing from the acanthion to the 
 center of each bony external auditory meatus

[3]. Plane of occlusion should be parallel to the 
[ 7 , 8 ]

Ala-Tragus line (Camper's plane)       

(Figure 8).

Fig. 8 Camper's Plane

II.  Cephalometrics

The functional occlusal plane is a plane that relates 

to the occlusal surfaces of the molars and 

premolars. The purpose of analyzing the occlusal 

plane cephalometrically is to determine its correct 

vertical position in both the anterior and posterior 

segments. An esthetically pleasing occlusal plane is 

close to the centre of the ramus (Xi point) at the 

posterior and slightly below the lip embrassure at 

the anterior. The lower incisal edges are normally 

slightly above the level of the functional occlusal 
[9,10,11]

plane.  The posterior level of the occlusal plane 
 

should approach the level of Xi point. (Figure 9, 10).

Fig. 9: Xi  point. A rectangle is formed with the 

top and bottom parallel to the Frankfort 
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horizontal plane and the sides perpendicular. 

The Xi point is located at the intersection of 

diagonals and represents the geometric centre 

of the ramus.

Fig. 10: The functional occlusal plane relates to 

the occlusal surfaces of the molars and 

premolars. It does not bisect the incisors. It is 

close to the Xi point in the back and aligns 

slightly below the lip embrassure in the front.

III.   Mounted Diagnostic Casts

Occlusal plane analysis using mounted diagnostic 

casts involves i) Broadrick's Occlusal plane 

analyzer (BOPA) and ii) Simplified Occlusal plane 

analyzer (SOPA) The use of Broadrick flag or SOPA is 

not applicable for nonrestorative cases; however, so 

occlusal plane analysis does have real value for 

orthodontic and surgical analysis if it is used with 
 [1,2].

clinical evaluation  

1.    Broadrick's Occlusal plane analyzer 

This instrument was devised by Dr. Lawson K. 

Broadrick. It is used for analyzing the curve of Spee 
[12,13 ]& developing an acceptable curve of occlusion. 

Procedure: The maxillary cast is first mounted to 

the articulator by a facebow transfer and the 

mandibular cast is then mounted in centric relation. 

The articulator is then adjusted in compliance with 

the articulator technique. Then the maxillary cast is 

removed from the articulator during the survey. A 

stud of card index is inserted into the hole in the 

upper member of articulator. Small arcs of 3 ¾”, 4” 

and 5” radii can be drawn over the functional 

occlusal surfaces on the lower posterior teeth. An 

average of 4” radius may be used in majority of 

surveyed cases. Variation is only necessary when a 

pronounced curve of Spee may require a 3 ¾” radius 

or a flat curve of Spee requiring a selection of up to a 

5” radius. Now, the Bow Compass is adjusted to the 

radius selected (most commonly 4”). The centre of 

the Bow Compass which is set at 4” radius is 

positioned on the anterior survey point (A.S.P.) 

which is usually the disto-incisal of the cuspid. If 

cuspid is worn flat, the A.S.P. may be at the incisal 

edge. With the centre point of Bow Compass 

positioned on the A.S.P., a long arc (about 3”) on the 

plastic record card is drawn. The occlusal plane 

survey centre will ultimately be located on some 

point of this arc. (Figure 11).

Fig. 11 Anterior survey point

The posterior survey point (PSP) is located on disto-

buccal cusp of the last mandibular molar. The centre 

of Bow Compass is positioned on the P.S.P. and an 

arc is applied to intersect the arc from A.S.P. The 

centre point of the bow compass is placed, adjusted 

to 4” radius, on the intersection of arcs on the plastic 

record card (Figure 12). Alternate to the molar P.S.P. 

is a position on the condylar element of articulator 

at the anterior intersection with the condylar shaft. 
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The center point of bow compass is positioned on 

this condylar posterior survey point (C.P.S.P.) and an 

arc is applied to intersect the arc formed from the 

A.S.P. (Figure 13).

Fig. 12 Posterior survey point

Fig. 13 Condylar element used as the Posterior 

survey point

The needle point is swept over the occlusal surfaces 

of the lower posterior teeth to see how the arc 

conforms to the existing occlusal plane. This 

occlusal plane survey centre (O.P.S.C.) can be shifted 

on the A.S.P. line, until the most acceptable line and 

[13]  plane of occlusion is found . By trial and retrial, 

the ideal survey centre forming the most acceptable 

line and plane of occlusion will be located. The 

centre point of the Bow Compass is now pierced 

into this ideal O.P.S.C. Point of compass is placed at 

the survey center of the flag. 4-inch radius is drawn 

through the buccal surfaces of mandibular teeth 

(Figure 14).

Fig. 14 Acceptable plane of occlusion

   2)  Simplified Occlusal Plane Analyzer (S.O.P.A.)

This simplified method reduces the time required 

for occlusal plane analysis because the analysis 

point for surveying the occlusal plane is already 
[2]  

related to the condylar axis. A SOPA is preset at 4” 

from the condylar axis and it works with Denar 

articulators. The pencil point is simply positioned at 

the desired height for the lower canine and the 

point of the compass is placed on the center line of 

the SOPA. Compass pencil is then arced back to 

show the occlusal plane that would correctly relate 

to the condyles. By setting the caliper scribe at 4 

inches & aligning the marking point at the tip of 

canine, an occlusal plane can be scribed on the 

lower cast that will go through the condylar axis in 

one simple step (Figure 15).
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Fig. 15 Occlusal plane scribed on the lower cast 

that will go through the condylar axis in one 

simple step

A line drawn on the cast represents an acceptable 
occlusal plane. Simple wax index can be adapted to 
the cast & the desired occlusal plane can be scribed 
on the wax, which is then trimmed to the line. Teeth 
can be marked to the indicated preparation height & 
occlusal plane. (Figure 16 and 17) Tooth reduction 
is done to the predetermined preparation height. 
Preparations are completed after the occlusal 
reduction is verified (Figure 18)

Fig. 18 Tooth reduction is done to the 
predetermined preparation height

Conclusion: The shape and inclination of the 
occlusal plane is an individual characteristic and is 
connected with the function of the stomatognathic 
system. Many factors influence the morphology and 
function of the occlusal plane: growth, head and 
neck muscles, rotation of the mandible during 
growth, tooth eruption, nutritional habits, etc. One 
of the major problems in prosthodontic therapy is 
the lack of reproducible reference structures for 
determining orientation and position of the 
occlusal plane. Not only did different authors use 
different landmarks and methods to establish the 
occlusal plane, but also the definition of the occlusal 
plane varied throughout the literature. So, it is the 
responsibility of the restorative dentist to make use 
of the available aids of occlusal plane analysis and 
restore the occlusal plane to its optimum level.
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