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Introduction: The determination of physiologic rest position of the mandible to the maxillae

is of paramount importance in almost all fields of dentistry. The stability of vertical

dimension at rest has been controversial if the rest position of mandible remains constant

throughout life or not. Despite of several studies on the rest position of the mandible and

facial vertical dimension, certain fundamental disagreements remain unresolved. The

present study aims to compare the vertical dimension at rest, before and after extraction

and after rehabilitation with complete denture.

Material & methods: This study was conducted in a total of ten randomly selected patients,

who had some natural teeth present with one or more opposing posterior teeth with

vertical occlusal stops but were advised for extraction because of poor prognosis. Digital

lateral cephalograms were done and measurements recorded at three stages: prior to

extraction of remaining natural teeth, post extraction and after complete denture

rehabilitation.

Results: Vertical dimension at rest was found to be greatest in post rehabilitation followed

by pre-extraction than post extraction state. The differences in changes were found to be

statistically significant.

Conclusion: Vertical dimension at rest shows a decrease following extraction of natural

teeth, the occlusal stops, and an increase on rehabilitation. It can be stated that vertical

dimension at rest is not stable position and varies following extraction of natural teeth and

rehabilitation.
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1. Introduction
Fig. 2 e Stage 1, before extraction of remaining natural

teeth.
The stability of vertical dimension at rest has been the most

controversial aspect of prosthetic dentistry. It is debatable if

the rest position of mandible remains constant throughout

life or not. Rest is the postural position of the mandible when

an individual is resting comfortably in an upright position and

the associated muscles are in a state of minimal contractual

activity.1e3 Several studies concluded that rest position re-

mains constant throughout life irrespective of whether the

patient is an infant, an adult or aged supported by several

other investigators.4e7 However, during the same period

several other studies8e10 demonstrated variability of rest po-

sition of mandible before and after extraction of natural teeth

and after complete denture insertion.

The present study aims to determine cephalometrically,

whether the vertical dimension at rest remains stable during

the various phases, that is dentulous, edentulous and after

rehabilitation with complete dentures.
2. Materials and methods

This study was conducted in the Department of Prosthodon-

tics, Babu Banarsi Das College of Dental Sciences, Lucknow

wherein a total of ten patients, who had some natural teeth

present with one or more opposing posterior teeth with ver-

tical occlusal stops but were advised for extraction because of

poor prognosis (Fig. 1), were randomly selected after informed

consent. The study was approved by the Institutional Ethical

Committee. All subjects were medically fit and were at no

surgical risk for extraction.

The physiologic rest position of mandible was achieved

by asking the patient to “swallow, say ‘m’ and relax”.11

The patients were well trained for maintaining their physi-

ological rest position to minimize inaccuracies. Complete

dentures were made conventionally and delineated for

confirming the patient position at rest on radiographs by

attaching stainless steel wire (22 gauge) at the level of plane

of occlusion on buccal side of the maxillary and mandibular

posterior teeth.
Fig. 1 e Few natural teeth with one or more opposing

posterior teeth with vertical occlusal stops present, but

advised for extraction because of poor prognosis.
Digital lateral cephalograms of the subjects were taken on

a digital cephalometric machine (Planmeca Proline XC,

Finland) in standing position with relaxed lips and the sub-

ject’s head in such a position that the Frankfort horizontal

plane was parallel to the floor. The receptor e source distance

was fixed at 60 inches. The exposure values were set at 68 kV,

5 mA, and exposure time of 23 s and the hard copies were

printed. Cephalometric landmarks and planes (Figs. 5 and 6)

were traced manually on tracing paper 0.00300 � 800 � 1000

(Garware, India) using 0.5 mm HB pencil (Camel, India) on a

view box using transilluminated light in a dark room. The

length of VR-1 was measured with divider and metallic scale.

This measurement was done at three stages of the study:

Stage 1, before extraction of remaining natural teeth (Fig. 2).

Stage 2, after extraction of remaining natural teeth. (Fig. 3) and

stage 3, after complete denture rehabilitation (Fig. 4).
Fig. 3 e Stage 2, after extraction of remaining natural teeth.
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Fig. 4 e Stage 3, after complete denture rehabilitation.
Fig. 6 e Cephalometric planes SN plane e it is the cranial

base between the centre of sells tursica (S) and the anterior

point of the frontonasal suture (N) and represents the

anterior cranial base, HR-1 e this base line is a constructed

horizontal plane, a surrogate Frankfort plane, constructed

by drawing a line 7� to SN plane, to avoid vertical skeletal
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Data was analysed statistically using SPSS (Statistical

Package for Social Sciences) Version 15.0 statistical Analysis

Software. Formulas used were mean, standard deviation,

paired “t” test, level of significance.
Fig. 5 e Cephalometric landmarks Nasion (N) e the most

anterior point between the frontal and nasal bones on the

frontonasal sutures, Sella (S) e the point representing the

midpoint of pituitary fossa or sella turcica. It is a

constructed point in the mid sagittal plane, Pogonion (Pog)

e the most anterior point of the bony chin in the median

plane, Menton (Me) e the most inferior midline point on

the anterior surface of the mandible symphysis, and

Gnathion (Gn) e the most antero-inferior point on the

symphysis of the chin. It is marked by intersecting a line

drawn perpendicular to the line connecting menton and

pogonion.

discrepancy in anterior, posterior or complex dysplasia of

face.,11 HR-2 e A line passing through Gn, drawn parallel to

HR-1, and VR-1 e A vertical line drawn from HR-1 to HR-2.
3. Observations

Among the ten subjects included in the study, eight weremale

and two female, aged between 50 and 70 years.

Vertical dimension at rest was found to be greatest in post

rehabilitation followed by pre-extraction than post extraction

state. The differences in changeswere found to be statistically

significant (Table 1).
4. Discussion

Accurate recording of maxillomandibular relationships is an

integral part of fabrication of complete dentures. It has been

a long standing debate in the field of dentistry if the vertical

dimension at rest changed or not, over the entire period of

an individual’s life. The removal of occlusal contacts is a

major, sudden, pathologic insult to the entire stomatog-

nathic system.7 The proprioceptive nerve endings in the

periodontal membrane are destroyed which could be a

principle influence on change in the rest position of the

mandible. Thus, the loss of these nerve endings may hamper

the orientation of the mandible8,11,12 thereby resulting in a

decrease in vertical dimension at rest. This study showed a

decrease in vertical dimension at rest in all the subjects

following extraction of their occlusal stops. The change in

vertical dimension at rest (range e 0.1e0.5 cm) was found to
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Table 1 e Comparison of VDR at three stages.

No Pre-extraction
VDR

Post extraction
VDR

Difference
(A�B)

Post rehabilitation
VDR

Difference (B�D) Difference (A�D)

(A) (B) (C) (D) (E) (F)

1 9.3 9.0 �0.3 9.6 þ0.6 þ0.3

2 12.5 12.0 �0.5 12.7 þ0.7 þ0.2

3 9.4 9.2 �0.2 9.6 þ0.4 þ0.2

4 9.1 8.6 �0.5 9.4 þ0.8 þ0.3

5 11.1 11.00 �0.1 11.4 þ0.4 þ0.3

6 11.4 11.2 �0.2 11.6 þ0.4 þ0.2

7 11.6 11.4 �0.2 12.0 þ0.6 þ0.4

8 10.5 10.2 �0.3 10.3 þ0.1 �0.2

9 10.4 10.1 �0.3 10.3 þ0.2 �0.1

10 10.7 10.5 �0.2 10.9 þ0.4 0.2

Mean 10.60 10.32 �0.28 10.78 þ0.46 þ0.18

SD 1.10 1.19 0.13 1.13 0.22 0.19

Pre versus post extraction “t” ¼ 6.725; p < 0.001a

Pre versus post rehabilitation “t” ¼ 6.702; p < 0.001a

Post extraction versus post rehabilitation “t” ¼ 3.038; p ¼ 0.014a

a Paired “t” test.
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be statistically significant in all the subjects following

extraction Graph 1.

In this study, following insertion of complete dentures,

there was an increase in vertical dimension at rest with the

mean value of 10.78 cm, which was higher than the pre-

extraction mean value of 10.6 cm. This can be explained on

the basis that in edentulous patient there is a loss of percep-

tion of static jaw position and to recognize oral kinaesthetic

perceptual abilities because of the lack of periodontal me-

chano-receptors.13e17 The presence of dentures provides

artificial tooth contacts and pressure to the exteroceptors in

the mucosa of the denture supporting area, mechano-re-

ceptors of temporomandibular joint and muscle (Golgi

Tendon Organs and Muscle Spindles) which contribute to the

regulating mechanism of mandibular posture.18 A change in

the mandibular load and gravity also influences the rest po-

sition of the mandible.19
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Graph 1 e Vertical dimension at rest was found to be

greatest in post rehabilitation followed by pre-extraction

than edentulous state.
5. Conclusion

On basis of the observations, statistical analysis and discus-

sion, it can be concluded that the vertical dimension at rest,

shows a decrease following extraction of natural teeth

(occlusal stops), while there is an increase in vertical dimen-

sion at rest on insertion of complete denture prosthesis.

Therefore, it can be stated that vertical dimension at rest is

not stable position and varies following extraction of natural

teeth and rehabilitation.
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