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ABSTRACT 
The vertical dimension is one of the important aspects that affect facial appearance, because it is related in facial 
height ratio. The vertical occlusal dimension is the height of the lower face measured from two points (infra-nasal 
and gnation points) when the maxillary and mandibular teeth were occlusion in the maximum intercuspal position. 
In complex cases, tooth wear can result in a decrease in facial height because the predominant wear on the anterior 
teeth encourages downward movement of the condyles when the intercuspal is maximum so that the vertical di-
mension decreases. In addition, factors that cause a decrease in the vertical dimension are loss of posterior teeth 
accompanied by skeletal disharmony or accompanied by tooth abrasion and migration. The purpose of this paper 
is to explain how to restore the decreased occlusal vertical dimensions. Things that need to be considered are di-
vided into two, extraorally and intraorally. Extraoral considerations are in the form of a large reduction in OVD, fa-
cial esthetics and conditions of the temporomandibular joint. The parameters considered intraoral were the remain-
ing tooth structure and occlusion. It was concluded that tooth wear due to functional and parafunctional activities 
can result in dimensional changes in facial morphology as well as a decrease in the occlusal vertical dimension. 
Correct OVD rehabilitation is an important factor in the success of rehabilitation treatment.  
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INTRODUCTION 

The vertical dimension (VD) is defined as the 
distance between two selected anatomical land-
marks, usually one on the tip of the nose and the 
other upon the chin.1 The VD is one of the import-
ant aspects that affect facial appearance, because 
it is related to facial height ratio. The occlusal ver-
tical dimension (OVD) is the vertical dimension 
measured when mandibular teeth are occluded 
with the maxillary teeth.2 

Loss of tooth structure due to functional acti-
vities or tooth wear is a physiological process that 
will occur over time. Attrition, abrasion, erosion 
and parafunctional habits that occurs excessively 
will damage the occlusal surface.3,4

 Basically, mas-

tication system will adapt to tooth wear due to 
functional activity through the dentoalveolar com-
pensatory mechanism, which is the formation of 
eruptive pressure that encourages vertical move-
ment of the teeth and alveolar until it reaches a 
resistance equal to the eruptive pressure.5,6 

This vertical movement will trigger a constant 
change in muscle contraction and affect the tem-
poromandibular joint (TMJ), rotational movement 
of the condyles from the horizontal axis to the 
maximum intercuspal position decrease OVD.6 
The decreasing of OVD affect facial appereance 
due to shortened  height in the lower third of the 
face, lip intrusion, decreased nasolabial angle 
and also phonetic  and mastication dysfunction.3 

The determination of the treatment plan is 
strongly influenced by an understanding of the phy-

siology and biomechanics of the vertical dimen-
sion. Lack of understanding can lead to iatrogenic 
damage to the teeth as well as undiagnosed TMD.6 

In decreased VD cases involving excessive loss 

of tooth structure and massively affect teeth in the 

arch, it is necessary to consider restoring the OVD 
by adding it because it can create space for fixed 

restorative, improve anterior tooth relations, res-
tore physiological VD as well as minimize invasive 

procedures such as crown lengthening surgery.5 
The purpose of this paper is to find out how to 

restore the decreased OVD and consideration in 
determining the treatment plan. 

 
LITERATURE REVIEW  
The Glossary of Prosthodontic Terms defines 
the vertical dimension as distance between the 
two anatomical marks, one point on the upper 
half facial height and the other one in the lower 
half facial part. The first anatomical landmark is 
located on the tip of the nose and the other upon 
the chin, where one of the points is on movable 
tissue and the other is on fixed  tissue.1 

The OVD is the height of the lower face mea-
sured from two points (infra-nasal and gnation 
points) when the maxillary and mandibular teeth 
are occluded in the maximum intercuspal position. 
Threst vertical dimension (RVD) is the VD mea-
sured when the mandible is in a rest position. The 
interoclusal distance when the maxilla and man-
dible in rest position or the difference between 
RVD and OVD is called free way space (FWS).7 
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Figure 1A Schematic of the OVD, RVD and FWS; B 

Schematic comparison of distances between craniofa-
cial landmarks (Source: Raj N, Meshram A, Mulay S. 
Review on methods of recording vertical relations. Evo-
lution Med Dent Sci 2013; 2 (12): 1779–84.8 

 

Mandibular resting position is defined as the 
mandibular position when the head is in upright 
position and the masticatory muscles are in a tonic 
contraction state and the condyles are in a neutral 
position. The value of the OVD is obtained by sub-
tracting 2-4 mm from the obtained rest position 
value. The value of the resting position is measur-
ed from two anatomical points on the face (two 
dots), the tip of all the nose and chin, using mea-
suring instruments such as the Willis gauge, ca-
lipers, rulers (mm) and digital calipers.9 

The method for getting the mandible in a rest-
ing position is that the patient is instructed to say 
"M" and the lips are relaxed. In addition to this me-
thod, the patient can also be instructed to swallow 
when position the mandible in a relaxed manner. 
The disadvantage of measuring vertical dimensi-
ons based on mandibular resting position is that the 
position of the mandible can be influenced by many 
factors such as functional habits, head position, lip 
activity, anxiety and fear and other disorders invol-
ving the mandibular motor complex.8,9 

Figure 2 Willis bite gauge (Source: Raj N, Meshram 

A, Mulay S. Review on methods of recording vertical re-
lations. Evolution Med Dent Sci 2013; 2 (12): 1779–84.8 

 

Craniofacial parameters can be used to esti-
mate the height of the lower third of the face, the 
distance between nasal septum (Sn) to the base 

of the chin (Me) and the distance from the tip of 
the nose (N) and the tip of the chin (Gn) is the dis-
tance used to determine the OVD. Comparing the 
distance formed between craniofacial landmarks 
makes it possible to detect if there is a decrease in 
OVD. Nagpal et al evaluated the reliability of this 
measurement and concluded that the distance 
from the outer eye corner to the lip corner and the 
distance from the outer eye corner to the tragus 
had a significant correlation with the N-distance. Gn 
so that this can be a parameter if there is a change 
in the OVD by comparing the two distances.8.9 

Evaluation of OVD based on facial esthetics 
is seen from the balance ratio of the lower third 
of the face. The ideal OVD shows a face that is not 
taut with the lips slightly exposed. The appearance 
of the face becomes more tense, facial elongation 
is often accompanied by incompetent lips indica-
ting increased OVD. A lowered mouth angle and 
a lower vermilion rim are associated with decreas-
ed OVD.2,10 This method is effective for use in pa-
tients who are young to middle age because the 
facial tone is still in good condition. The reliability of 
this method is reduced when applied to patients 
whose facial tone is weakening and lips are in-
competent.9 

This method utilizes anatomical points on the 
skeletal via cephalometric tracing to determine the 
VD and maxillomandibular relations. This method 
is accurate but requires adequate radiographs and 
the radiation generated makes the application of 
this method limited. Electromyography (EMG) can 
also be used to determine VD, this tool will record 
muscle activity, the value of minimal muscle activi-
ty indicates the mandible is in a resting position.2.9 

The VD is basically influenced by the maxillo-
mandibular relation which is formed from the repe-

titive contraction mechanism of the mandibular ele-

vator muscle, so that the teeth will erupt at a dis-
tance formed from the maxillomandibular relation.6 

Teeth have eruptive pressure that pushes the 
tooth to erupt until it reaches the same pressure 
resistance. If the resistance is greater than the 
eruptive pressure, the tooth will intrude, and vice 
versa if the eruptive pressure of the tooth is greater 
than the resistance of the mandibular elevation 
muscle, the tooth will extrude until it reaches the 
same resistive pressure.6 

This maxillomandibular relationship is consist-
ent because it is controlled by contraction of the 
mandibular elevator muscle so that there is a com-

pensatory mechanism of the alveolar bone to 
maintain the maxillomandibular relationship in the 
event of tooth wear due to parafunctional habits, 

A B 
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bruxism and clenching (Fig.3).6 In complex cases, 

teeth can result in a decrease in facial height be-
cause the predominant wear on the anterior teeth 
encourages downward movement of the condyles 

when the intercuspal is maximum which leads to 

the VD decreases. In addition, factors that cause 
a decrease in the VD are loss of posterior teeth 
accompanied by skeletal disharmony or accom-
panied by tooth abrasion and migration (Fig.4).6,7 

 
Figure 3 Compensation mechanism of alveolar bone 

against tooth wear (right) due to abrasion, showing con-
sistent length of mandibular elevator muscle during re-
petitive contraction (Source: Dawson PE. Functional 
occlusion-from TMJ to smile design. Missouri: Mosby; 
2008. p33-56).6 
 

In Fig.5A, the decrease in OVD is due to the 
rotation of the mandible in the anterior region with 
the axis at the condyles, while the loss of occlusion 
support in the posterior region causes movement 
of the mandible (rotation) with the axis at the most 
distal side of the remaining tooth.6 

Changes in the VD that occur tend to encou-
rage patients to feel insecure because they reduce 

Figure 4 Decrease in the VD due to changes in con-

dyle position (Source:Dawson PE.Functional occlusion-

from TMJ to smile design. Missouri: Mosby; 2008. p.33-
56).6 

 
the aesthetic value of the face, in addition to that 
in the case of decreasing VD it results in facial dis-
harmony, disruption of the TMJ that triggers le-
sions such as angular cheilitis.10 Determination 
of a good treatment plan is necessary because 
errors in the treatment approach can affect the 
condition of the TMJ and the stomatognathic sys-
tem.6 

Excessive increase in VD can lead to pain in 
muscles and joints, functional disorders in the form 
of tense speech, difficulty swallowing, and chew-
ing. Changes in the VD are made if you want to im-
prove the occlusal relationship and prepare space 
for permanent restoration.6,12 

Things that need to be considered are divided 
into two, extraorally and intraorally. Extraoral con-
siderations are in the form of a large reduction in 
OVD, facial esthetics and conditions of the TMJ. 
The parameters considered intraoral were the 
remaining tooth structure and occlusion.2 

 
Measurement of the decreased OVD  

Evaluation is by measuring the interocclusal 
rest space (IORS), which is the reduction in the 
VD when the mandible is in a resting position and 
to the VD when the mandible is occluded. This

 

Figure 5A Decrease in OVD due to condyle rotation; B due to loss of posterior occlusion support (Source: Dawson 
PE. Functional occlusion-from TMJ to smile design. Missouri: Mosby; 2008. p33-56).6 
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This aims to determine the amount of additional 
VD that will be made. Physiologically, the IORS 
value is 2 mm, so if a value greater than 2 mm is 
obtained, it indicates a decrease in OVD and can 
be added safely.2.5 
 
Facial aesthetics 

The determinants of facial esthetics are the 
sagittal profile, facial appearance, lip morphology 
and appearance of the teeth. Examination of the 
sagittal profile may reveal pseudoprognathy which 
is a sign of decreased OVD and mandibular over-
closure. The results of cephalometry showed that 
the worn teeth caused a reduction in arch width and 
gonial angle, thus showing a pseudoprognathic 
appearance.2  
 
The state of the TMJ  

Examination of TMJ before returning the VD 
is important in the form of examination of joint 
pain, mandibular movement and whether or not 
clicking. Comprehensive examination and treat-
ment approaches need to be carried out, especi-
ally in patients with TMJ disorders, because  the 
symptoms of TMJ neglect often detected because 
they are masked by the patient's discomfort du-
ring the adaptation period. Patients with TMJ dis-
orders are treated with removable occlusal devi-
ces that function to stabilize the TMJ and increase 
the OVD prior to permanent restoration.2 
 
The remaining tooth structure  

The prognosis of the restoration depends on 
the amount of remaining tooth structure, measured 
by the VD between the edges of the preparation 
and the occlusal-axial angle line. The height of the 
preparation is a determinant of the retention and 
resistance of the restoration, the minimum recom-
mended restoration height is 3-4 mm. If the clini-
cal crown height of the tooth is inadequate, an 
alternative treatment, crown legthening surgery 
(CLS), can be performed.2 
 
Occlusion 

In the case of worn anterior teeth, the mandi-
ble tends to be in a more anterior position, by no-
ting the horizontal position of the mandible when 
the centric and intercuspal relationships are maxi-
mum, adequate interinsisal distance can be ob-
tained for the restoration of the worn anterior tooth. 
Loss of posterior tooth support is also one of the 
main causes of decreased OVD. The clinical im-
plication of this is that there is excess chewing pres-

sure on the remaining anterior teeth, resulting in 

potential wear. Decreased clinical crown height 
tends to render the incisal relationship edge to 
edge. This impairs esthetics and causes loss of 
anterior guidance. This condition requires the ad-
dition of a OVD in order to re-establish overjet and 
overbite and restore anterior guidance.2.5 

 
 
 
 
 
 
 
 
 
 
 
 

Figure 6 The consequences of worn teeth on the ante-

rior relations (a) normal relations of the anterior teeth; (b) 

wearing of the anterior teeth makes the anterior relation 
edge to edge; (c) improvement of the anterior relation by 
increasing the OVD (Source: Abduo J. Safety of increas-
ing vertical dimension of occlusion: a systematic review. 
Quintessence Int [Internet]. 2012; 43: 369-80. Available 
from: http://www.ncbi.nlm.nih.gov/pubmed/22536588 
(Accessed on 15 Sept 2020).5 

 
DISCUSSION 

Rehabilitation of patients with worn tooth in the 
occlusal area is a complex treatment and a chal-
lenge in the field of dentistry. Teeth are prone to be 
worn and torn due to functional activity. But this 
condition can be worsened in cases of posterior 
tooth loss because the chewing load will be con-
centrated on the remaining anterior teeth resulting 
in occlusion disorders and parafunctional habits 
such as bruxism. 

Bruxism is a parafunctional habit of grinding 
teeth, or a habit of unconsciously grinding, grind-
ing teeth in addition to chewing movements of the 
mandible, thus triggering occlusal trauma. The 
cause of bruxism has not been specifically known 
with certainty, but several factors that influence, 
namely morphological factors such as dental oc-
clusion, psychosocial factors such as stress and 
certain personality characteristics, pathophysiolo-

gical factors (disease, trauma, genetics, smoking, 
alcohol, caffeine consumption, drugs) and sleep 
disorders (sleep apnea and snoring).3,6 

When the mandible alternately moves lateral-
ly, the teeth will be subjected to large horizontal 
stresses, increasing the likelihood of breaking the 
tooth structure to the periodontal tissue. Bruxism 
also occurs in an eccentric position, resulting in an 

http://www.ncbi.nlm.nih.gov/pubmed/
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uneven distribution of pressure but only on a few 

teeth, in contrast to performing functional activities 
where the mandible is in a centric position for oc-
clusion. Worn tooth due to parafunctional habits 
were associated with the development of tooth 
sensitivity, a decrease in the height of the clinical 
crown and the possibility of a change in OVD. Loss 

of tooth structure does not directly result in loss of 
VD, so to determine whether there is a change in 
OVD, various aspects need to be be considered 
such as how the occlusion of the posterior teeth, 
the level of tooth wear, phonetic evaluation of his-
sed sounds, interocclusal distance and facial ap-
pearance. The increase in OVD causes the teeth 
to contact when making a hissing sound, difficulty 
in closing the lips and difficulty in swallowing ac-
companied by pain, whereas if the OVD decreas-
es, it shows excessive closure during occlusion, 
which disturbs the TMJ, excessive lip contact and 
angular cheilitis.3 

The initial stage in the case of tooth wear in the 
anterior region, namely the return of the OVD, is 
performed to restore the height of the lower third 
of the face and establish an interoclusal distance 
to allow occlusal reconstruction, anterior and cani-
ne guidance. Several techniques can be used to 
measure OVD, but in this case using the Willis Me-
thod which states that the distance between the 
base of the nose to the chin (lower third of face) 
is equal to the distance from the corner of the lips 
to the commissure of the eye (middle third of face) 
when the teeth are in the maximum intercuspal po-

sition. Tools developed are shaped like the letter 
"L" since 1930 to facilitate this measurement. This 
method is the right technique, accurate and practi-
cal because it does not require expensive equip-
ment and the use of the tool is easily understood 
by the operator.2,3,8 

Restoration treatment still should not precede 
the return stage of OVD because it will be difficult 
for patients to adapt to the new OVD. Return of the 
OVD is done incrementally to allow movement of 
the condyles back to the centric position and to 
increase the OVD in the anterior region without in-

creasing contraction of the mandibular elevator 
muscle.3.11 Gough and Setchell3 stated that OVD 
returns with fixed interim dentures are more com-
fortable and provide better results than removable 
dentures. 

The removable denture tends to make it difficult 
for patient to speak, is less aesthetically pleasing 
and causes symptoms that stem from the use of 
the removable denture, not because of an increase 
in OVD. The use of the OVD return method with 
fixed dentures can reduce cases involving para-
functional habits such as grinding and clenching, 
and become visible within 1-2 weeks of use.5 

The period of adaptation of the patient to the 
new OVD is not definite, but the minimum interval 
period of 4 weeks will be evaluated for TMJ disor-
ders, mastication, swallowing, speech and aesthe-

tics. This is in line with Carisson et al3 who stated 
that there was a decrease in muscle activity de-
tected by EMG in the adaptation period of 1 month. 
Permanent restoration can be performed after the 
patient has adapted to the new OVD. It is neces-
sary to return the OVD in patients with the habit of 
grinding teeth even though they are not accompa-
nied by pain symptoms because this parafunction-
al habit can interfere with the aesthetics and func-
tion of the masticatory system.3 

It was concluded that worn teeth due to func-
tional and parafunctional activities can result in 
dimensional changes in facial morphology as well 
as a decrease in the OVD. Correct OVD rehabili-
tation is an important factor in the success of reha-
bilitation treatment, because decreasing OVD lead 
to tooth decay, muscle disorders, TMJ, ingestion, 
and phonetics disfunction. The VD rehabilitation 
currently tends to use fixed dentures because they 
have better aesthetics, adaptation and functional 
enhancement in patients. The use of removable 
dentures shows a complaint that is often misin-
terpreted because the complaints arising from the 
use of removable dentures are similar as com-
plaints after the new OVD adaptation so that it be-
comes a complicating factor in evaluating patients 
during the adaptation period.
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