g GLOBAL JOURNAL OF MEDICAL RESEARCH: |
ERREIRIRENAE DENTISTRY AND OTOLARYNGOLOGY

f‘ﬁ‘i Volume 14 Issue 6 Version 1.0 Year 2014

Type: Double Blind Peer Reviewed International Research Journal
Publisher: Global Journals Inc. (USA)
Online ISSN: 2249-4618 & Print ISSN: 0975-5888

A Study to Find Anatomic Measurement Correlating to Occlusal
Vertical Dimension: Comparison in two Ethnic Groups of Nepal

By Dr. Bishal Babu Basnet, Dr. Raj Kumar Singh & Dr. Prakash Kumar Parajuli
B. P. Koirala Institute of Health Sciences, Nepal

Absiract- Establishment of proper occlusal vertical dimension is the important yet daunting task for
successful prosthodontic therapy for function, esthetics and comfort to the edentulous patients. In the
current study the relationship of various distances between facial landmarks to the OVD was tested in two
ethnic groups of Nepal, viz. Aryans and Mongoloids. The result of this study can be useful in determining
proper OVD in the patients who have lost the OVD. The aim of the study was to find the correlation
between facial landmarks and OVD.

Materials and methods.: The OVD was measured using a Boley gauge from the prominent part of chin and
nose. Other facial landmarks were also measured using the calipers in 200 adult volunteers.

Results. The Pearson’s product moment correlation coefficient was determined.

Keywords: occlusal vertical dimension, rima oris to pupil distance, eye-ear distance, vertical height of ear.
GJMR-J Classification: NLMC Code: WU 21

DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD

Strictly as per the compliance and reguilations of:

© 2014. Dr. Bishal Babu Basnet, Dr. Raj Kumar Singh & Dr. Prakash Kumar Parajuli. This is a research/review paper, distributed
under the terms of the Creative Commons Attribution-Noncommercial 3.0 Unported License http://creativecommons.
org/licenses/by-nc/3.0/), permitting all non-commercial use, distribution, and reproduction in any medium, provided the original
work is properly cited.



A Study to Find Anatomic Measurement
Correlating to Occlusal Vertical Dimension:
Comparison inTwo Ethnic Groups of Nepal

Dr. Bishal Babu Basnet *, Dr. Raj Kumar Singh ° & Dr. Prakash Kumar Parajuli ®

Abstiract- Establishment of proper occlusal vertical dimension
is the important yet daunting task for successful prosthodontic
therapy for function, esthetics and comfort to the edentulous
patients. In the cumrent study the relationship of various
distances between facial landmarks to the OVD was tested in
two ethnic groups of Nepal, viz. Aryans and Mongoloids. The
result of this study can be useful in determining proper OVD in
the patients who have lost the OVD. The aim of the study was
to find the correlation between facial landmarks and OVD.
Materials and methods: The OVD was measured using a Boley
gauge from the prominent part of chin and nose. Other facial
landmarks were also measured using the calipers in 200 adult
volunteers.

Resulfs: The Pearson'’s product moment correlation coefficient
was determined. OVD was significantly (p<0.05) correlated
with rima oris to pupil distance (r = 0.557 in whole population,
r = 0.577 in Aryans and 0.466 in Mongoloids).

Conclusions: The distance between rima oris to pupil distance
has higher correlation to OVD than other facial measurements.
Keywords. occlusal vertical dimension, rima oris to pupil
distance, eye-ear distance, vertical height of ear.

L. [NTRODUCTION

lossary of Prosthodontic Terms' defines the

occlusal vertical dimension as the distance

between two selected points when the occluding
members are in contact and rest vertical dimension as
the distance between two selected points when
mandible is in physiologic rest position. For a successful
denture in terms of esthetics and function correct
vertical dimension should be determined.?

In clinical practice, there exists no universal rule
for determining correct vertical dimension at occlusion
because of wide range of individual variation.® Use of
pre-extraction records,® maximum biting force,®
electrymyographic  method,® and  cephalometric
radiograph’ are some of the techniques utilized for
determining occlusal vertical dimension. Millet et al.®
recommended using multiple methods, like physiologic
rest position, swallowing, phonetic, esthetics and facial
measurements. Distance between soft tissue landmarks
of face was significantly correlated to occclusal vertical
dimension.®
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The purpose of this study was to evaluate the
correlation between facial measurements and occlusal
vertical dimension in two ethnic groups of Nepal.

[I.  MATERIALS AND METHODS

Two hundred subjects between 19 and 46 years
(mean age 25 years) were randomly selected from
among the students, staffs, patients and relatives of
patients visiting the College of Dental Surgery, B. P.
Koirala Institute of Health Sciences. They were divided
into two groups according to ethnicity, Aryans and
Mongoloids. The inclusion criteria were full set of
dentition, straight profile on visual examination, absence
of malocclusion, no history of orthodontic and
prosthodontic treatment. Each subject was instructed to
relax the lips and close mouth in centric relation. The
occlusal vertical dimension was measured between
most prominent part of chin and nose. Other facial
measurements measured were the distance between
pupil of eye to comer of mouth (rima oris), distance
between outer canthus of one eye to inner canthus of
other eye, distance between outer canthus to midpoint
of external auditory meatus and vertical height of ear.
Independent sample t test was performed to test the
difference of means of studied parameters in males and
females and in Aryans and Mongoloids. Correlation
between these facial measurements and occlusal
vertical dimension was studied with Pearson’s
correlation coefficient (r) at the significance level <0.05
and 95% confidence interval.

I11. RESULTS

The mean occlusal vertical dimension of studied
sample was 64.87=5.21 mm. In Aryans, it was mm and
in Mongoloids mm. The tables 1-4 show the results of
this study. It was found that males have significantly
longer dimension of OVD. The difference of means of
rima oris to pupil distance, vertical height of ear,
distance between outer canthus of one eye to inner
canthus of other eye and eye-ear distance between
males and females was not statistically significant. As
we compared two ethnicities (Table 3), it was found that
OVD and rima oris to pupil distance were significantly
longer in Mongoloids whereas eye-ear distance was
significantly longer in Aryans than Mongoloids.
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The correlation between the facial measure-
ments and occlusal vertical dimension was found
statistically significant in both ethnicities (Table 4).
However, the correlation between rima oris to pupil
distance was stronger than the others. It was also noted
that correlation between other facial measurements

(eye-ear distance, distance between canthi and vertical
height of ear) in Mongoloids was relatively weaker.
Overall, rima oris to pupil distance was significantly
correlated to occlusal vertical dimension (Table 5) with
stronger correlation than other facial measurements.

7able 1 Descriptive statistics of OVD and other facial measurements for total subjects

Character | Number | Minimum | Maximum Mean Std. deviation
Age 200 19 46 25 4.78
OvVD 200 48 77 64.87 5.21

RO-Pu 200 52.5 72 64.77 4.65
OC-IC 200 55 77 66.99 3.74
E-E 200 53 82 69.32 417
EH 200 48.4 71 60.25 3.75

OVD- occlusal vertical dimension, RO-Pu — distance between rima oris to pupil of eye, OC-IC — distance between
outer canthus of one eye to inner canthus of other eye, E-E — eye ear distance, EH- vertical height of ear.

Table 2 . Group statistics of OVD and other measurements comparing gender

Parameters | Gender N Mean=S.D. | pvalue | Remarks
+

OV0 | ~Fomss 0 oossraor | 0% | So
+

RO-Pu romss T w0 [ eiprodos | 04 NS
+

ocie romale |80 | G6er-ate | 005 NS

i F,;Arige 1820O ;3:23?1 0967 NS
+

M [ Fomas [ s [sesrease] 01 | N

p-value significant at <0.05 level. Sig.- significant, NS- not significant

Table 3 . Group statistics of OVD and other measurements comparing ethnicity

Parameters | Ethnicity N | Mean=S.D. | pvalue | Remarks
Aryan 100 | 63.89+6.29 .
VD
O Mongoloids | 100 | 65.86x361 | 0001 Sig.
RO-PU Aryan | 100 | 62.65+4.65 0.003 Sig.
Mongoloids | 100 | 66.90+3.56
ocac | Aryan 100 | 66.42+395 | o, NS
Mongoloids | 100 | 67.56+3.45 '
EE Aryan . 100 | 70.12+4.81 <0.001 Sig.
Mongoloids | 100 | 68.54+3.24
Aryan 100 | 60.29+3.78
EH
Mongoloids | 100 | 60212375 | 2200 NS

p-value significant at <0.05 level. Sig.- significant, NS- not significant

Table 4 . Correlation between OVD and other parameters in two ethnic groups

Aryans Mongoloids
Measurements | Pearson'sr | p-value | Significance Pearson’s r p-value significance
OVD 1 1
RO-Pu 0.577 <0.001 Sig. 0.466 <0.001 Sig.
OC-IC 0.508 <0.001 Sig. 0.307 0.002 Sig.
E-E 0.498 <0.001 Sig. 0.320 0.001 Sig.
EH 0.471 <0.001 Sig. 0.278 0.005 Sig.

p-value significant at <0.05 level. Sig.- significant, NS- not significant
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Table 4 . Correlation between OVD and other parameters in studied sample (N=200)

Measurements | Pearson’sr | p-value | Significance
OVvD 1
RO-Pu 0.557 <0.001 Sig.
OC-IC 0.499 <0.001 Sig.
E-E 0.395 <0.001 Sig.
EH 0.378 <0.001 Sig.

p-value significant at <0.05 level. Sig.- significant, NS- not significant

IV.  DISCUSSION

The loss of teeth results in poor appearance of
lower third of face. The restoration of correct vertical
dimension in those who have lost it should be in
harmony with the upper part of face. Prosthodontists
have long been seeking for universally accepted method
of determining the OVD. There were methods like use of
anterior teeth measurements’, closest speaking
space'’, swallowing method', patient’s neuromuscular
perception’®, cephalometric radiographs', intra-oral and
extra-oral anatomic landmarks'™ and measurement of
fingers.® All of these methods possess some kinds of
disadvantages. The present study gave some idea
about facial measurement and their use in determining
occlusal vertical dimension.

In present study the occlusal vertical dimension
was found 65.90+4.31 mm in male and 63.35+6.03 mm
in female. These were found to be longer than the
findigs of Ladda et al."® (61.4+4.2 mm in male and
56.7+3.0 mm in female) and Kulakarni and Kohli'” (54 to
59 mm in female and 62 to 65 mm in male). The
distance between ANS and Me from cephalometric
radiograph in Serbian population, was 67.87+5.67 mm
in male and 61.51+5.06 mm in female.” Similar
measurements were observed in Iragi adult population
reported by Al-Hamadany' where occlusal vertical
dimension in 75 students was 66.74+6.468 mm. The
OVD in males was 68.25+6.134 mm and in females, it
was 63.99+6.254 mm. These values are consistent to
that of current study.

The correlation was statistically significant and
positive with rima oris to pupil of eye (r=0.557), followed
by distance between outer canthus of one eye to inner
canthus of other eye (r=0.449) and eye-ear distance
(r=0.395) and vertical height of ear (r=0.378). This is in
contrast with the study done by Delic et al.' The
correlation of eye-ear distance (r=0.8676) was stronger
than pupil to rima oris distance (r=0.4357) in their study.
Rima-oris to pupil distance was longer than lower facial
height by 3 cm in a study done in Phillipinos by Tina-
Olaivar et al.?

The limitations of the study were only two ethnic
groups were taken into consideration and the findings
cannot be extrapolated to other races. Also, the sample
size was very small to conclude the findings. The
occlusal vertical dimension is not constant and dynamic.
Therefore the anthropometric measurement in dentulous
subjects can be an adjunct but not accurate for utilizing

in edentulous patients. There need to be further
investigations to endorse or refute the findings of
present study in this part of world as most of studies are
found pertaining to developed countries.

V.  SUMMARY

Anthropometric  measurements  of  facial
landmarks were recorded for 200 subjects (100 Aryans
and 100 Mongoloids) and correlation of facial
measurements to occlusal vertical dimension was
tested. Within the limitations of this study, we can
conclude that the facial measurements are significantly
correlated to the occlusal vertical dimension. Findings of
this study will be helpful guide in determination of
occlusal vertical dimension.
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Photographs

Figure 3 Measurement of distance from outer canthus
7 ¥ - of one eye to inner canthus of other eye

Figure 7 - Measurement of OVD by Boley gauge
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Figure 4 - Measurement of eye-ear distance

Figure 5 - Measurement of vertical height of ear
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