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Abstract: Restoring physiological vertical dimension of occlusion (VDO) is a critical step
during complete mouth rehabilitation. An improper VDO compromises the aesthetics,
phonetics and functional efficiency of a prosthesis. Universally, there are no precise and
consistent methods to record VDO. Many facial and body landmarks have been proposed
in the literatures correlating to the VDO, many dentists face difficulties in determining
correct VDO due to the subjectivity involved in decision- making, especially when reha-
bilitating fully edentulous patients or patients who no longer have stable tooth contact.
These methods do not require a great amount of time and experience to master. Aim:
Investigate the relation between anthropological measurements of face and fingers with
VDO. Material and method: A total of 117 subjects of either sex within age group (18 to 60
years) participated in this study, all participants have Class I occlusion with no history of
orthodontic treatment. Exclusion criteria included: supra eruptions, physiologic or patho-
logic migrations, deep bite, open bite, severe attrition, and extensive extra-coronal restora-
tions, such as crowns and bridge work. Facial and hand deformities and subjects with a
history of oral and maxillofacial trauma were also excluded because the study involves
facial and finger measurements. All the participants in this research were informed about
the study and the nature of measurements that would be taken. Ethical statement: this
work was carried out under the approval of the institutional ethical committee at Univer-
sity of Benghazi, Libya (approval no.0153). Conclusion: Facial measurements can be used
initially to approximate the measurements of VDO and then using the other methods to

test the suitability of the dimensions, initially established VDO could be correlated to the
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index finger and little finger measurements in Libyan females and could be correlated to
measurements of inner canthus of left eye to left corner of mouth (Rima Oris) in both males

and females.

Keywords: Anthropological, Index finger, Little finger, Vertical dimension of occlusion, inner canthous,
rima-oris, corner of mouth

I. Introduction

Restoring physiological vertical dimension of occlusion VDO is a critical step during
complete mouth rehabilitation. The generalization of correlation between the facial
measurements to VDO is disapproved due to racial differences and it is practical to
correlate lower third of the face to the remaining craniofacial measurements in different
ethnic groups. Anthropometric measurements are stable landmarks and do not change
over the natural aging cycle. These readings are specific to the patient and are easily
repeated!. Several methods were used in determination of the correct occlusal vertical
dimension like anterior teeth measurements, closest speaking space, swallowing method,
patient’s neuromuscular perception, cephalometric radiographs, intraoral and extra-oral
anatomic landmarks2. Multiple researchers have attempted to find the correlation
between VDO and other craniofacial measurements in various ethnic groups. Since there
is a noticeable genotypic and phenotypic variation between ethnic groups, it is sensible to
analyze the hypothesis in the different ethnic groups?®. There is no precise and consistent
method to record VDO. Many facial and body landmarks have been proposed in the
literatures correlating to the VDO, many dentists face difficulties in determining correct

VDO due to subjectivity involved in decision making, especially when rehabilitating

fully edentulous patients or patients who no longer have stable tooth contact. An
anthropometric method to determine VDO is attractive and practical because it is simple,
economic, non-invasive, and reliable*>. Anthropometric measurements like finger lengths
and other facial measurements can offer significant prosthetic advantages in estimating

the VDO by eliminating the guesswork involved in subjective methods to determine
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VDO such as resting jaw position or swallowing method. They do not require radiographs nor special or complicated
measuring devices and provide reproducible values for future reference. These methods do not require a great

amount of time and experience to master*S.

II. Aim:

To investigate the relation between anthropological measurements in the face and fingers with VDO.

III. Material and method:

A total of 117 subjects (58 male and 59 female) within an age group of (18 to 60 years) participated in this study, all
participants have Class I occlusion with no history of orthodontic treatment. Exclusion criteria include: supra erup-
tions, physiologic or pathologic migrations, deep bite, open bite, severe attrition, and extensive extra-coronal restora-
tions, such as crowns and bridge work. Facial and hand deformities and subjects with history of oral and maxillofacial
trauma were also excluded because this study involves facial and finger measuring. All the participants in the re-
search were informed about the study and the nature of measurements that would be taken. The following anthropo-

logical readings from the face and hands were selected:

1.Base of the nose to inferior of the chin reading was considered as vertical dimension of occlusion (VDO) reading

(fig.1).

2. Inner Canthus of the left eye to left Corner of Mouth (Rima Oris) (ICCM) reading (fig.2).
3. Inner Canthus of right eye to Outer Canthus of left eye reading (ICOC) (fig 3).

4. Right Index finger (IF) (fig.4).

5. Right Little Finger (LF) (fig.5).

6. Length of the Right Ear auricle was recorded from upper border of ear to lower border of the pinna of the ear (EL)

(fig. 6).

Digital Vernier caliper was placed with the lower end touching the lower border of mandible in chin area at mid-sym-
physis region with the teeth in maximum intercuspation, the upper end lightly touched the skin at the base of the

nose, this was considered as VDO reading. Other facial measurements, such as inner canthus of the right eye to outer


https://www.sciencedirect.com/topics/medicine-and-dentistry/orthodontic-procedure
https://www.sciencedirect.com/topics/medicine-and-dentistry/hand-malformation
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canthus of the left eye and inner canthus of the left eye to rima oris were taken in similar manner, length of the right
ear was recorded from upper border of ear to lower border of the pinna of the ear. Patient was asked to keep the right
hand in a supine/palmer position, caliper readings were taken from the tip of the finger to the nearest finger crease.

An average of 3 readings were taken in all the measurements. The data obtained was statistically analyzed and ta-

blede.

Fig.1:VDO Fig.2:1CCM Fig.3:1COC Fig.4:1F Fig.5:LF Fig.6:RE

Results:

A screening process was conducted on a sample of 117 individuals, consisting of females 59 (50.4%) and 58 (49.6%)
males. The age range of the participants spanned from 18 to 60 years. Table 1 displays the distribution of the Individuals

involved in the study, categorized by gender and age group.

Table (1): The distribution of participants by age group and gender.

Age group Male Female Total

1827 years  23(38.3%)  37(61.7%)  60(51.3%)
28-37 years  14(583%)  10(41.7%)  24(20.5%)
>38 21(63.6%)  12(36.4%)  33(28.2%)

Mean age 34+VY 4 28.374+8.4 31.Y+)Y+ 9

A study employed an independent-samples t-test to examine the disparities in readings across various parameters for
male and female participants. Table (2) presents the relevant data. A statistically significant difference was seen in all
parameters, with a p-value of < 0.001 except for Right Inner Canthus of eye to Left Outer Canthus of eye (p = 0.048). The
findings of this study indicate that there is a notable impact of gender on the VDO measurements. The VDO levels of

male subjects were found to be greater in comparison to those of female subjects.
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The mean VDO dimension measurements in males was found to be 66.2 mm, with a standard deviation of 5.6 mm. The
mean value of (VDO) measurements in females was found to be 60.07 mm, with a standard deviation of 3.8 mm. The t-
test conducted to assess equality between measures of (VDO) for males and females yielded a statistically significant
difference (t = 6.804, p <0.001). A comparative analysis of male and female observations revealed a statistically signifi-
cant distinction at a significance level of 5%. This finding suggests that males exhibited considerably higher values

across all observed readings in comparison to females.

Table(2): Comparison of males and females with mean score of different parameters

Parameter Male Female tvalue P value
Mean SD Mean SD

Vertical Dimension of Occlusion 66.2 5.6 60.07 3.8 6.804 <0.001

Right Index Finger 71.39 546 66.1358 4.62 5.6 <0.001

Right Little finger 60.61 4.82 55.64 4.9 5.5 <0.001

Left Inner Canthus of eye to Corner of 69.1 513 61.9 3.67 8.705 <0.001

Mouth

Right Inner Canthus of eye To Left Outer 60.49 135 54.89 16.4  2.002 0.048

Canthus of eye.

Right ear length 62.37 4.08 58.65 6.17 3.793 <0.001

A Pearson correlation coefficient was utilized to examine the association between VDO reading and other anthropo-
logical readings (Table 3). The results indicated a medium positive correlation, with "r" values ranging from 0.324 to
0.613, and a p-value of <0.001 for both male and female subjects. Among males, the measurements of the Left Inner
Canthus of eye to Corner of Mouth showed a particularly close relationship with VDO dimension readings (r = 0.380,
p =0.004) compared to other anthropological parameters examined in the study. In females, also the measurements of
the Left Inner Canthus of eye to Corner of Mouth were closely associated with VDO dimension readings (r = 0.512, p <

0.001).
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Table (3): Correlations between bases of nose-lower border of chin (VDO) with other parameters

Parameter Vertical Dimension of Occlusion correlation

Total n(117) Male n(58) Female n(59)

rvalue P value rvalue P value rvalue P value

Right Index Finger 0.429°  <0.001 0.229  0.087 0.259°  0.047
Right Little finger 0.404°  <0.001 0.191  0.155 0.265°  0.042
Left Inner Canthus of eye to Corner of Mouth 0.613°  <0.001 0.380°  0.004 0.512°  <0.001
Right Inner Canthus of eye To Left Outer Canthus of 1 0.284 -0.188  0.162 0.226 0.085
eye

Right ear length 0.324°  <0.001 0.186  0.171 0202  0.125

* .Correlation is significant at the 0.01 level (2-tailed).

Male

Fig.7: Scatter plot diagram showing the correlations between VDO and Left Inner Canthus of eye to Corner of Mouth

in male and female subjects.

IV. Discussion:
Correct vertical dimension of occlusion VDO is important in the construction of complete dentures, as the patients are
fully edentulous or no longer have stable tooth contact. Pre-extraction records play a major role in the assessing and
establishing VDO. Anthropometric measurements are stable repeatable landmarks and specific to the patient2. Incorrect
VDO can result in an unsuccessful denture. Where increased VDO can result in difficulty in mastication and speech. It
can also lead to muscle spasm and temporomandibular joint disorders’-. Similarly, a decreased VDO can cause early
wrinkles, poor chewing, deepening of nasolabial groove and folds at the corner of the mouth that result in collection of

saliva and hence angular cheilitis. When pre-extraction records are not available, there is no universally accepted


https://www.sciencedirect.com/topics/nursing-and-health-professions/complete-denture
https://www.sciencedirect.com/topics/medicine-and-dentistry/edentulousness

Biomat. |., 2 (8), 10 - 19 (2023) 16 of 10

method for determining VDO. Therefore, several methods have been used for recording the VDO and each method has
its limitations to be absolutely accurate. Physiological methods such as swallowing, rest vertical position, phonetics
have been used to record VDO. Mechanical methods such as ridge parallelism, pre-extraction records and cephalometric
radiographs were also used!?-3. The difficulty in taking facial measurements is the excessive soft tissue bulk under the
chin. The vertical dimension of occlusion must be determined carefully by the dentist for a successful prosthesis VDO
is the result of a musculoskeletal balance. The correct VDO can be better described as a range instead of a fixed point.
Therefore, to evaluate the VDO, a varied method should be adopted at all the stages of rehabilitation to maximize the
benefits and minimize damage to the stomatognathic system'.This study was made amongst Libyan population in
Benghazi city to determine the correlation between VDO and anthropometric craniofacial measurements to be used in
the absence of pre-extraction records in male and female subjects to predict VDO before application of more confirm-
ing methods. The difference in correlation between male and female craniofacial measurements are due to the more
prognathic mandibles and steeper mandibular angle in male in comparison to females, although the anterior lower face
height is similar for both genders 5. In our study both genders in the age range of (18_60 years) were involved in
determining the correlation between VDO and anthropometric measures (facial and fingers). The left facial measure-
ments were more reliable in predicting OVD than right side measurements. The variation could be due to right hemi-
sphere dominance for emotional expressions. The mobility of facial expression also exhibits facial asymmetry, and stud-
ies indicated the left side of the face is most commonly dominant in both males and females'”. The statistically significant
correlation was observed between OVD and the dimension between pupils to the chelion in both genders, similar strong
correlations observed between the OVD and the pupil-rima oris distance's. The measures used in our study amongst
the Libyan population included mainly the right side as measures used from inner canthus of the right eye to outer
canthus of left eye, and from inner canthus of left eye to left corner of mouth (rima oris). The right ear auricles length
was used. Among males and females, the measurements of the Left Inner Canthus of eye to Corner of Mouth showed a
particularly close relationship with VDO compared to other anthropological parameters examined in the study.

It was reported that known VDO of 95% of subjects with natural teeth corresponded with three facial measurements
which are: the distance from the center of the pupil of the eye to a line projected laterally from the median line of the
lips; the distance from the glabella to the subnasion; and the distance between the angles of the mouth with the lips in
repose’®. Anthropometric measurements of VDO amongst the Arab Saudi population were significantly and positively

correlated with length of index finger, length of little finger, and distance from tip of thumb to tip of index finger of the
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right hand. In males, correlation of VDO was strongest for the length of the index finger, whereas in females, it was
strongest for the length of the little finger'*. A correlation between VDO and index finger was studied in 250 subjects
(166 female and 84 male), significant correlation was revealed between VDO and index finger in both male and female
subjects®. In this study a correlation was evaluated between VDO which was measured from Base of the nose to
inferior of the chin and finger measurements, statistical analysis revealed that VDO was correlated positively with the

index finger length and the little finger length in females but in males there was no correlation .

In the VDO measurement taken from the base of the nose to lower border of chin was least correlated to outer canthus
of eye to the rima oris measurement. When the VDO measurements were taken from the tip of the nose to the base of
the chin, there was strong correlation between the VDO measurement and the outer canthus of eye to the rima oris
measurement?'. Some studies proposed a correlation between the eye — ear distance, but recently it was reported that
there is a non -significant correlation between the clinical OVD and eye-ear distances in males??. In our study the meas-
urements of VDO was made between base of the nose and the inferior of the chin but the correlation with eye-ear
distance was not evaluated, on another hand , right ear auricles lengths were evaluated and no correlation was re-
ported .

Conclusion:

Facial measurements can be used initially to approximate the measurements of VDO and then using the other methods
to test the suitability of the dimensions initially established.VDO could be correlated to the index finger and the little
finger measurements in Libyan females and could be correlated to the measurements of inner canthus of left eye to left
corner of mouth (rima oris) in both males and females .

Ethical statement: this work was carried out under the approval of institutional ethical committee in university of Ben-

ghazi, Libya (approval no.0153).

Refernces:

1. Muhammed Irfan Majeed, Satheesh B Haralur, Muhammed Farhan Khan, Maram Awdah Al Ahmari, Nourah Fa-
lah Al Shahrani- Sharaz Shaik. An Anthropometric Study of Cranio-Facial Measurements and Their Correlation with

Vertical Dimension of Occlusion among Saudi Arabian Subpopulations. Mar 28 2018;6(4):680-686.


https://pubmed.ncbi.nlm.nih.gov/?term=Majeed+MI&cauthor_id=29731941
https://pubmed.ncbi.nlm.nih.gov/?term=Haralur+SB&cauthor_id=29731941
https://pubmed.ncbi.nlm.nih.gov/?term=Khan+MF&cauthor_id=29731941
https://pubmed.ncbi.nlm.nih.gov/?term=Al+Ahmari+MA&cauthor_id=29731941
https://pubmed.ncbi.nlm.nih.gov/?term=Al+Shahrani+NF&cauthor_id=29731941
https://pubmed.ncbi.nlm.nih.gov/?term=Al+Shahrani+NF&cauthor_id=29731941
https://pubmed.ncbi.nlm.nih.gov/?term=Shaik+S&cauthor_id=29731941

Biomat. |., 2 (8), 10 - 19 (2023) 18 of 10

2. Nagpal A, Parkash H, Bhargava A, Chittaranjan B: Reliability of different facial measurements for determination of
vertical dimension of occlusion in edentulous using accepted facial dimensions recorded from dentulous subjects. |

Indian Prosthodont Soc. 2014; 14(3):233-242.

3. Farkas LG, Katic M]J, Forrest CR, Alt KW, Bagic I, Baltadjiev G, et al. International anthropometric study of facial

morphology in various ethnic groups/races. | Craniofac Surg. 2005;16(4):615-46.

4. D.A. Atwood. A critique of research of the rest position of the mandible. J. Prosthet. Dent.1966; 16 (5): 848-854.

5. M.M. Silverman.The speaking method in measuring vertical dimension. J. Prosthet. Dent.1953; 3 (2): 193-199

6. Narendra Basutkar, Aliaa Mahmoud Borham, Saad Ali AlGhamdi, Elaf Waleed Alderea, Mohammed Mansour Al-
Shammari, and Khamrunissa Hussain Sheikh: Reliability of anthropological measurements in determining vertical

dimension of occlusion in Saudi population: A cross sectional study. Saudi Dent J. 2021 Nov; 33(7): 568-573.

7. Razak PA, Richard K], Thankachan RP, Hafiz KA, Kumar KN, Sameer KM. Geriatric oral health: a review article.

Journal of international oral health: JIOH. 2014 Nov;6(6):110.

8. Al Baker A, Habib SR, Al Amri MD. Preserving esthetics, occlusion and occlusal vertical dimension in a patient

with fixed prostheses seeking dental implant treatment. The Saudi dental journal. 2016 Oct 1;28(4):203-8.

9. Sipayung NV, Nasution ID. Hubungan bentuk lengkung rahang dan wajah berdasarkan jenis kelamin pada pasien
edentulus penuh Relationship of jaw arch and face shape based on gender in fully edentulous patients. Jurnal Kedok-

teran Gigi Universitas Padjadjaran. 2019 Aug 31;31(2):128-34.

10. Discacciati JA, Lemos de Souza E, Vasconcellos WA, Costa SC, Barros VM. Increased vertical dimension of occlu-

sion: signs, symptoms, diagnosis, treatment and options. ] Contemp Dent Pract 2013; 14:123-8.

11. Majeed M, Haralur SB, Khan MF, Al Ahmari MA, Al Shahrani NF, Shaik S. An anthropometric study of cranio-
facial measurements and their correlation with vertical dimension of occlusion among saudi arabian subpopulations.

Open access Macedonian journal of medical sciences. 2018 Apr 15;6(4):680.

12. Igic M, Krunic N, Aleksov L, Kostic M, Igic A, Petrovic MB, et al. Determination of vertical dimension of occlusion

by using the phonetic vowel "O" and "E". Vojnosanit Pregl. 2015; 72(2):123-31.


https://pubmed.ncbi.nlm.nih.gov/?term=Basutkar%20N%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=Borham%20AM%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=AlGhamdi%20SA%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=Alderea%20EW%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=AlShammari%20MM%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=AlShammari%20MM%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=Sheikh%20KH%5BAuthor%5D
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8589576/

Biomat. |., 2 (8), 10 - 19 (2023) 19 of 10

13. Johnson A, Wildgoose DG, Wood D]J. The determination of freeway space using two different methods. ] Oral

Rehabil. 2002; 29(10):1010-3.

14. R. Ladda, A J. Bhandari, V.O. Kasat, G.S. Angadi. A new technique to determine vertical dimension of occlusion

from anthropometric measurements of fingers. Indian J. Dent. Res. 2013; 24:316-320.

15. Aldrees AM. Lateral cephalometric norms for Saudi adults: A meta-analysis. The Saudi dental journal. 2011;23(1):3-7

16. Hassan AH. Cephalometric Norms for Saudi Adults Living in the Western Region of Saudi Arabia. The Angle Or-

thodontist. 2006;76(1):109-13.

17. Ercan I, Ozdemir ST, Etoz A, Sigirli D, Tubbs RS, Loukas M, et al. Facial asymmetry in young healthy subjects

evaluated by statistical shape analysis. | Anat. 2008;213(6):663-9.

18. Akhma NE, Sumarsongko T, Rikmasari R. Correlation between the occlusal vertical dimension and the pupil rima

oris distance among sundanese population. Padjadjaran Journal of Dentistry. 2017;29(2):630-137.

19. G.F. McGee. Use of facial measurements in determining vertical dimension. J. Am. Dent. Assoc. 1947;35(5): 342-

350.

20. S. Hussain, N. Yazdanie. Correlation of the vertical dimension of occlusion with anthropometric measurement of

index finger. J. Pak. Dent. Assoc. 2019; 28 (3) :108-112

21. M.N. Alhajj, N. Khalifa, A. Amran. Eye-rima oris distance and its relation to the vertical dimension of occlusion

measured by two methods: anthropometric study in a sample of Yemeni dental students. Eur. J. Dent. 2016;10:29-33.

22. Al-Dhaher HA, AL-Huwaizi AF. Determination of the vertical dimension by cranio-facial measurement using clin-

ical and cephalometric analysis (comparative study) | Bagh College Dentistry. 2009;21:44-47.



