ORIGINAL ARTICLE

Correlation of The Vertical Dimension of Occlusion with
Anthropometric Measurement of Index Finger
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OBJECTIVE: In prosthodontics treatment, the procedure of vertical dimension of occlusion (VDO) recording is considered
an essential problem. This procedure is one of the key parameter to be established during the planning of oral rehabilitation;
and any error in its recording can affect the prosthodontics treatment severely, and ultimately can lead to disastrous situation.
METHODOLOGY: The study was a cross-sectional. A total of 250 patients were taken in the study. The vertical dimension
of occlusion was recorded between two points, one on the base of nasal septum and the other on the lower border of chin. Then
the length of index finger was measured with digital Vernier caliper.

RESULTS: Vertical dimension of occlusion is significantly correlated with the index finger. The correlation of VDO with index
finger in males and females was significant (r=0.74 and r= 0.82 respectively, p=0.000).

CONCLUSION: Index finger measurement was found to be almost equal to vertical dimension of occlusion, and maybe useful

in determination of VDO.
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INTRODUCTION

dimension of occlusion (VDO) recording is considered

an essential problem.! This procedure is one of the

key parameter to be established during the planning of oral
rehabilitation; its determination is one of the most important
stages of treatment since inadequate restoration can lead
to the failure and disaster of prosthetic treatments.?
In a dentate patient, vertical jaw relation is the amount

of separation between the maxilla and mandible, which can
be further classified as rest vertical dimension and occlusal
vertical dimension, when opposing teeth are not in occlusion
and when teeth are in occlusion respectively. Mandibular
Physiologic rest position is determined by muscles and
gravity and not the teeth.® Vertical dimension of occlusion
is determined when the teeth comes in contact with each
other. In case of patients with no natural teeth (edentulous
patients), the procedure is determined when the dentures
are occluded at correct VDO.* The determination of occlusal
vertical dimension is therefore, important both in edentulous
and partially dentate patients. VDO may become inadequate
in edentulous patient or partially dentate due to physiological

I n prosthodontics treatment, the measurement of vertical
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or pathological process.’

When the OVD is lost, it not only effects the function
but can also cause extra skin folds, increase in the depth of
nasolabial furrows and changing the folds present at the
angle of the mouth which may retain the saliva in these
areas, leading to the angular chielitis.® If there is increase
in VDO during fabrication of a complete denture, it will
decrease the interocclusal rest space which will lead to
discomfort with the denture in mastication and speaking,
incomplete muscle contraction, unaesthetic appearance due
to elongation of face, teeth clicking and the most important
resorption of alveolar ridge.” It is therefore, important to
correctly measure the VDO. There are a lot of advances in
techniques and materials employed for recording vertical
dimension of occlusion. In spite of the advances, one cannot
rely on any single method for assessing vertical dimension
of occlusion in patients who are completely edentulous.?

There are many methods which have been proposed
for the determination of VDO that include the use of vertical
dimension of rest (VDR), cephalometric radiographs, speech
method, 2-points method, pre- extraction records etc. Though
pre extraction records are easy, valuable and very accurate
for restoring the VDO, they may not always be available.
Scientifically speaking, none of the above methods have
any proof of preference and almost every method has its
limitations during its application in edentulous patients.’

McGee and Leonardo da Vinci correlated vertical
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dimension of occlusion with different measurements in the
body parts.® According to them original VDO is most of
the time same as the measurement of the length of the
distance between the outer canthus of one eye and the inner
canthus of the other eye, size of the ear in vertical direction,
twice the length of one eye, distance between the two pupils,
and length of nose in vertical direction at the midline. When
the sculptors and mathematicians used to follow the golden
proportion of 1.618:1 in ancient time, the proportional of
body parts were also determined by anthropometric
measurements.*

Every method mentioned in the literature for
determination of occlusal vertical dimension has some
limitations.’ There is a dearth of published literature on this
topic locally. It was therefore, the objective of this paper
to study the correlation of the vertical dimension of occlusion
with anthropometric measurement of index finger.

METHODOLOGY

A cross sectional study was conducted at Fatima
Memorial Hospital College of Medicine and Dentistry,
Lahore. The ethical approval for this study was obtained
from institutional ethical committee (FMH-09-2018-IRB-
493-M). Sample size of 250 cases was calculated with 95%
confidence level, 5% type. I error, 10% type II error and
taking expected positive correlation between vertical
dimension of occlusion and index finger. Non probability
consecutive sampling technique was used. Our inclusion
criteria was age range= years, either gender, having normal
occlusion as per operational definition, 28 fully erupted
teeth and periodontal sound teeth assessed by clinical
examination for mobility of teeth and gums recession. We
excluded patients with open bite and deep bite, any dental
anomaly, attrition/wear, assessed by clinical examination,
extensive oral prosthesis or restorations, assessed by clinical
examination, any extracapsular or intracapsular disorder of
the Temporomandibular joint, or any other pathology in
the maxillofacial region assessed by clinical examination,
history of trauma, any previous Ortho treatment, heavy and
bulky chin area (double chin), patients with neurological
problems and patients Having deformity of fingers. Informed
consent was taken from the patient before enrolling in the
data collection procedure.

Demographic information like age and gender was
recorded. Anthropometric measurements of vertical
dimension of occlusion and length of index finger of right
hand was recorded clinically in millimeters using a modified
digital Vernier caliper with an accuracy of 0.01 mm. To
record VDO, the subjects was instructed to bite lightly on
the posterior teeth with lips in repose and head well
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stabilized. The lower modified extended tip of caliper was
placed firmly below the chin so that the soft tissues were
compressed by pressure exerted and thus caliper coming
as close as possible to the lower border of mandible against
the skin. Now the upper tip of caliper was raised until it
lightly touched the base of nasal septum and the
measurement was made. Length of the index finger of right
hand was measured on palmar aspect (in supination) from
tip of finger to the near most point on palmar digital crease
with digital caliper. The distance was then measured with
digital Vernier caliper. While taking all these finger
measurements it was made sure that nails of the subjects
were trimmed. Average of 3 readings was taken in both
measurements.

SPSS (version 17.0 for Windows) was used for the data
entry and its statistical analysis. Descriptive statistics of
vertical dimension of occlusion, length of index finger was
performed and mean and standard deviation were calculated.
A frequency distribution diagram was plotted for gender.
The coefficient of correlation (r) between vertical dimension
of occlusion and length of index finger was then calculated
by Pearson's method. P-value of <0.05 was considered as
significant.

RESULTS
Descriptive statistics of the parameters studied were

calculated and are presented in table 1. The vertical
dimension of occlusion was more in males as compared to

Table 1: Descriptive statistics of vertical dimension of occlusion,
length of index finger

Age OF The Patient

T0.81 3188 5897 £49.00
Vertical Dimension

092 362 3897 76,84
Index Finger

2743 184 2200 36.00
Age OF The Patient

Vertical Dimension

. 66.67 429 5455 TR.65
Index Finger

Gender Frequency (%)
Male 84 336
Female 166 66.4
Total 250 100.0

Table 2: Distribution of study participants according to the gender
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females. Males had longer index finger as compared to
females. The frequency distribution of study participants
according to the gender is presented in table 2. The diagram
plotted is shown in figure 4. Gender specific correlations
between vertical dimension of occlusion and length of index
finger is presented in table 3. The coefficient of correlation
(r) by Pearson's method between the measured variables
and vertical dimension of occlusion, at the probability level
of 95% is presented. It was observed that in males and

Table 3: Gender specific correlations between vertical dimension
of occlusion and length of index finger, length of little finger.

Gender

Male
Vertical dimension (VIO)

Index finger

Female
Vertical dimension (VIXO)

N 166
Little finger
Female R 0ar

Vertical dimension (VDO)

N 166

Table 4: Gender specific regression Analysis

—— Tidian R

Sex Variable Variable Equation R*(%) | SE
Y= 14203 + 0.78

Male VDO (Y) A A 0.554 | +2.60

Female VDO (Y) A Y=7460+ 0% A 0671 | +243

Female VDO (Y) B Y=9.567+085B | 0.878 | 2248

A= Index Finger, B = Little Finger. Regression Co-efficient
significant at p <0.05

Fig 1: Measuring
finger length

dimension of occlusion

females, vertical dimension of occlusion is significantly
and positively correlated with the length of index finger.
In males, correlation of vertical dimension of occlusion for
the parameter length of index finger was r= 0.74. In females;
correlation of vertical dimension of occlusion for the
parameter length of index finger r= 0.82.
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Gender Distribution of the study participants

Male

84(34%)
Female
166(66%)

Fig 3: Gender distribution of study participants
Histogram
Elig Mean =27.33
[} Std. Dav. =3.553
N =250

Frequency
g
[
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Fig 4: Age distribution of the study participants.

genderof the patient
ot O ferale

T femake

T male

50,004

verticle dimension
=

60.007

T T
50.00 55.00 60.00 65.00 T0.00 75.00 80.00

index finger

Fig 5: Scatter diagram along with regression lines of length of
index finger versus vertical dimension of occlusion
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Gender specific regression analysis is presented in
table4. We postulate following regression equations for
use in patients

In males: Vertical dimension of occlusion = 14.20+
0.78 x length of index finger

In females: Vertical dimension of occlusion = 7.46 +
0.8.8 x length of index finger

DISCUSSION

Loss of teeth or the tooth structure can lead to
functional, esthetics and psychological problems of the
patients. During rehabilitation of the patient mouth, if the
vertical dimensions of the face are changed, it may be
sometime unacceptable to the patient until adapted. For
this adaptation period, patients are given Provisionals with
the intended occlusal vertical dimension at once or
gradually. These Provisionals not only restore the esthetics
and functions of the patient but also help in the adaptation
of the patient to the prosthesis and the new OVD. The
correct OVD is the key to the success of the new prosthesis
or restoration.

Literature review suggest many different methods
for determination of the vertical dimension of occlusion,
that have been used in the field of dentistry for many years.
Unfortunately, none of them is sole reliable method and
every method employed has limitations and cannot be
standardized in every patient. Niswonger's method!¢ can
be effected by different variables. McGee® stated that those
methods which utilize patient’s own perception for
determining of the occlusal vertical dimension, can lead
to reduced vertical dimension, as the patient feels more
comfortable at the reduced vertical dimension. Silverman'”
devised a method for the vertical dimension determination
by incorporating tattoos in on the mucosa at the site of the
teeth which were to be extracted in soon to be edentulous
patients. Smith specified the bimeter method of Boos for
recording the vertical dimension.!® However, the bimeter
method has also many drawbacks as the patient has to use
his power of closing which can be effected by pain and
psychological state of the patient . Clinically it is observed
that VDO varies in natural teeth in attrition cases and also
when natural teeth contacts are lost and the Determination
of the patient’s vertical dimension becomes a matter of
guesswork.” So far speaking method, aesthetic evaluation
and among pre-extraction records, methods like
measurement of vertical and horizontal overlap of natural
anterior teeth, are agreed to be the most reliable methods.!”
19 With no such records available, it is not possible to
determine a starting point for the positioning of mandible
to restore the occlusal vertical dimension.

10-15
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To overcome these difficulties and considering the
disadvantages of previously used methods, this study was
undertaken to find a method which has the qualities of
simplicity, practicality not only for the dentist but for the
patient as well. In this study the relationship between
VDO and length of index finger was correlated, taking
into account that the growth of body parts takes place in
proportion to each other.? In this study, gender dimorphism
was found, and it was found that the VDO values and the
length of fingers were high in males as compared to females.
These variations in finger length are because of the level
of androgen exposure at puberty.?’

The finger that were selected for measurements were
that of right hand. Although there no differences between
the lengths of fingers in right and left hands because of
the symmetry of the body as stated by danborno, this will
standardize the method of measurement.?! The mean values
for the measured length of the index finger in males were
70.92 mm and in females this was 66.67 mm. These values
were very close to the research done by Danborno who
showed a result of mean value of 71.54 mm in males and
68.65 in females.?!

The results indicated that this method of VDO
determination through measurement of index finger
becomes a simple and basic guide. Moreover, this procedure
is more of objective, than subjective, it gives more prosthetic
advantage and minimize the guesswork in the procedure.
The error in this method, of VDO estimation is within the
range of 2-4 mm which is significantly less if we compare
it to other methods which gives error in the range of
0-14mm.""-?° Slight differences during the measurement
recording in the procedure those were found may be
probably because of ethnicities difference, size of the
sample or the difference in the method of measurement.

This study method is attractive and practical because
it is simple, economical, non-invasive, reliable, requires
no radiographs or sophisticated measuring devices, less
time consuming and provides reproducible values for future
reference. The study was limited to measurement of index
finger only. Moreover, this study of correlation was only
of length of the index finger and occlusal vertical dimension
of occlusion, and, further research is required on the method
by incorporating and studying different fingers and
correlation with both the occlusal vertical dimension and
rest vertical dimension.

CONCLUSION
Index finger measurement was found to be almost

equal to vertical dimension of occlusion, and maybe useful
in determination of VDO.
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