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ABSTRACT
The vertical dimension of occlusion (VDO or OVD) is maintained by tooth eruption 
and the development of the alveolar bone. Adaptive changes in the alveolar bone 
compensate for occlusal wear. The loss of the Vertical Dimension of Occlusion is 
the result of periodontal disease, tooth wear, or trauma, thereby leading to the loss 
of tooth height or alveolar bone. The patient suffers from functional and aesthetic 
issues. This paper describes 2 cases of full-mouth rehabilitation with a severely 
worn dentition, with Vertical Dimension of Occlusion loss and missing teeth. Full-
mouth prosthetic restoration was done in both patients, thereby improving the 
function and aesthetic outcome of the patients, thus highlighting the need for early 
intervention for repair of Vertical Dimension of Occlusion. Minimal complications 
were observed during the two-year follow-up in this case of severe tooth wear 
and posterior tooth loss. In these treatments, centric occlusal contacts on all teeth 
were maintained with proper anterior guidance, with functional jaw movements 
in harmony.
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INTRODUCTION
The loss of the Occlusal Vertical Dimension (OVD) occurs 
when the space between the upper and lower jaws 
decreases due to tooth wear, loss, or age. This loss can 
cause dental and facial issues that impact facial function 
and attractiveness. Dental occlusion problems due to OVD 
can flatten or sunken the lower third of the face, making 
the person look older or tired. Nasolabial fold may deepen, 
aging the face, thus requiring multiple aesthetic procedures 
like Botox, threading, and filler.1 Loss of OVD can also make 
biting, speaking, and breathing difficult, thus bringing 
overall functional defects in the masticatory function of the 
jaw and related muscles.2 The smaller space might strain 
the jaw joints, causing pain or TMJ issues that might lead 
the patient to visit the ENT department for otalgia.3 Thus, 
prosthetic restoration might improve TMJ disorder.4

Many people lose vertical dimension gradually as a part of 
aging, making the changes difficult to notice until there is 
significant bone loss, reducing the height of the jaw and 
teeth.5 As the vertical space narrows, teeth may wear down, 
and bite alignment may suffer. Prosthodontic intervention 
relies on the correction of the OVD to treat malocclusion 
and align teeth.6 Dental prostheses like crowns, bridges, and 
dentures are often used to restore bite height in a patient. 
Restoring the OVD enhances oral function, making chewing 
easier and more efficient. OVD restoration improves facial 
attractiveness and function. Rebuilding this region restores 
facial harmony and youth. Deep mouth lines and folds can 
be minimized, and the lower face defined. Additionally, 
such a correction can also transform the facial outlook to 
look more natural. It is essential for comprehensive dental 
procedures, especially for patients with considerable tooth 
wear or tooth loss.
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Appropriate vertical dimension occlusion is crucial for the 
long-term health and function of the oral system, not only 
for dental purposes, as well as preventing unnecessary 
economic burden on fillers and threading for facial 
aesthetics under the background of vertical dimension loss. 
Vertical compromise can cause gum recession, bone loss, 
and tooth wear, thus leading to various issues like gingivitis 
and halitosis. Regular dental checkups and appropriate 
treatments can detect vertical dimension loss early and 
allow dental intervention before further harm. Hence, OVD 
restoration is essential for functional and aesthetic dental 
care as well as reducing unnecessary periodic economic 
burden for aesthetic care, helping to preserve a holistic 
dental and aesthetic, and thereby increasing oral function 
and well-being.

This paper presents 2 cases of full-mouth rehabilitation 
with a severely worn dentition, with Vertical Dimension 
of Occlusion (VDO) loss and missing teeth. Full-mouth 
prosthetic restoration was done in both patients, thereby 
improving the function and aesthetic outcome of the 
patients.

CASE REPORT
Case 1

Clinical Presentation

A 47-year-old female patient presented to the Clinic of 
the Prosthodontic Department at the National Hospital 
of Odonto-Stomatology Ha Noi with primary concerns of 
chewing difficulties, tooth wear, and discoloration (Fig. 
1). Her patient’s chief complaint was the loss of multiple 
lower jaw molar teeth, teeth #36, #37, #46, and #47, along 
with the significant vertical fracture of tooth #44, which 
had previously had endodontic treatment. The clinical 
examination revealed a notable decrease in the lower 
portion of the face and pronounced nasolabial folds. Upon 
oral examination, the maxilla was intact, with all teeth 
present from #18 to #28, including a porcelain bridge on 
teeth #11 and #21 (Fig. 1). Nonetheless, gingival irritation 
was observed surrounding these bridge teeth. The 
mandible exhibited absent molars, and teeth #35 and #45 
had received endodontic therapy. The root of tooth #44 
displayed a vertical fracture, necessitating extraction. The 
bite assessment indicated a deep bite of 100% in the front 
region, with inadequate interarch space in the first and 
second molar locations to rehabilitate the absent molars. 
Radiographic evaluations, including a panoramic radiograph 
as well as a full-mouth periapical radiograph, revealed the 
absence of periapical or periodontal lesions. The patient 
reported mild joint fatigue at the mastication region and 
requested repair of the lower molars and remaining teeth 
due to these dental concerns, but she did not report any 
clicking or tenderness in the temporomandibular joint 

(TMJ).

The diagnosis verified the absence of molars #36, #37, 
#46, and #47, in addition to the damaged tooth #44, 
which necessitated extraction. Due to the deep bite and 
inadequate space, restoration alternatives for the missing 
teeth require meticulous evaluation, perhaps encompassing 
prosthetic rehabilitation and occlusal modifications to 
facilitate subsequent restorations.

Treatment Plan

The treatment approach was thoroughly discussed with 
the patient. The treatment planned was full-mouth fixed 
prostheses in the upper arch and posterior implants in 
the lower arch, followed by fixed prostheses. Initially, her 
existing restorations would be removed, followed by a 
diagnostic wax-up to determine a new VDO and prosthetic 
plan. Tooth #44 was planned for extraction due to its vertical 
fracture. A new VDO was planned to be restored in both 
jaws to create sufficient space for restoring molars #36, 
#37, #46, and #47 to improve the function and aesthetics.

Clinical Procedures

The treatment commenced with a hygienic phase involving 
oral hygiene instructions and a dental prophylaxis. An 
alginate upper and lower impression was made and 
poured models. Removable plastic denture for teeth 26, 27 
on the upper jaw and for #36, #37, #46, #47 in the lower 
jaw according to the new vertical dimension. The OVD was 
increased by 4 mm.

Impression was taken to create a diagnostic wax-up, 
establishing a new VDO by raising a 2-3 mm height in the 
posterior teeth. This was translated into a direct mock-up 
using Bis-Acryl-resin (Luxatemp Star, DMG Fabrik GmbH, 
Germany), facilitating the visualization of future incisal 
edges, particularly on the central and lateral incisors. The 
patient was comfortable functionally at this new VDO and 

Figure 1. Case 1. Before treatment (female patient), frontal and 
lateral views of the face (A), panoramic radiograph (B), and 
intraoral frontal and right lateral view (C).
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was also pleased with her aesthetic appearance.

Once the patient approved the wax-up, a mock-up was 
made in the mouth. The old restorations were removed 
with preparation burs and provisionalization with the new 
prosthetic design was initiated on the upper and lower teeth 
with Bis-Acryl-resin (Luxatemp Star, DMG Fabrik GmbH, 
Germany). The provisional restorations were removed, 
and teeth were prepared for the tooth stump #35. The 
impressions were performed with the polyether impression 
material (DMG, Germany), using a double retraction cord 
technique (Ultrapak, Ultradent, USA). Shade matching was 
done with photographs and direct communication with the 
laboratory. Zirconia crowns were made on teeth #35 to #42 
and a 3-unit bridge on #43 to #45 (Fig. 2). The impressions 
were performed with the polyether impression material 
(DMG, Fabrik GmbH, Germany), using a double retraction 
cord technique (Ultrapak, Ultradent, USA). Then, 6 implants 
(Dentium, South Korea) were placed guided in positions 36, 
37, 38, 46, 47, 48 with 45 N insertion torque and left to 
heal transmucosally with a healing abutment for 8 months. 

Figure 2. Case 1. After treatment (female patient), frontal and 
lateral views of the face (A), panoramic radiograph (B), and 
intraoral frontal and right lateral view (C).

Figure 3. Case 2. Before treatment (male patient), frontal and 
lateral views of the face (A), panoramic radiograph (B), and 
intraoral frontal and right lateral view (C).

Figure 4. Case 2. After treatment (male patient), frontal and 
lateral views of the face (A), panoramic radiograph (B), and 
intraoral frontal view, upper arch and lower arch (C).

Connective tissue graft surgery increases the height of 
attached gingiva 46, 47. Porcelain crowns were cemented 
on implants 36, 37, 38, 46, 47, 48 (Fig. 2).

At the 24-month follow-up, the patient expressed high 
satisfaction with the integration of the restorations and 
the overall aesthetic improvement. The occlusion was 
stable, and the restorations showed good durability. Lateral 
contacts were intact, but there was gingivitis around teeth 
#12 and #13. The remaining teeth had healthy periodontal 
conditions. Aesthetically, the results were pleasing, and the 
patient’s pronunciation was normal. The patient reported 
improved chewing function and expressed satisfaction.

Case 2

Clinical Presentation

A 54-year-old male patient reported to the Prosthodontic 
Department Clinic for a check-up with a chief complaint 
of difficulty in chewing due to short teeth, eating difficulty 
due to significant tooth wear, and the loss of several 

molars in both the upper and lower jaws, and poor facial 
appearance (Fig. 3). The patient presented with a flat lower 
facial third, deep nasolabial folds, and slight deviation of 
the lower lip and chin to the left. During the consultation, 
the patient’s medical history was reviewed and recorded. 
The patient reported nighttime bruxism during periods 
of stress. Extraoral examination revealed muscle and 
temporomandibular joint pain. The upper jaw revealed the 
loss of teeth #16, #26, and #27, with heavily worn incisors 
and premolars exposing dentin and pulp. Tooth #28 was 
tilted approx. 90 degrees. The lower jaw exhibited the loss 
of teeth #36, #37, #46, and #47, with tooth #45 showing 
periapical inflammation (Fig. 4). The incisors and premolars 
were also severely worn, exposing dentin and pulp. Certain 
phonemes, such as “s” were mispronounced as “x,” 
indicating a correlation with incisor length. Additionally, 
teeth #41 and #45 had chronic periapical inflammation. 
The bite showed a reduced vertical dimension, with end-to-
end occlusion and pulling bites in the incisor and premolar 
regions. There was insufficient interarch space for restoring 
the missing teeth.

It indicated that the patient had lost several molars and 
had chronic periapical inflammation in certain teeth. The 
occlusion was compromised due to significant wear on 
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both the upper and lower teeth, and there was insufficient 
space for restoration. The patient desired treatment to 
restore both chewing function and aesthetics.

Treatment Plan

The treatment approach was thoroughly discussed with 
the patient. The treatment planned was full-mouth fixed 
prostheses in the upper arch and posterior implants in the 
lower arch, followed by fixed prostheses. The treatment 
method was discussed with the patient after a step-by-
step explanation of the process. The patient’s maxillary 
and mandibular data were recorded using the ProArch 
II facebow and bite fork to determine the new vertical 
dimension for restoration of anterior teeth, molar spaces, 
function, and aesthetics. The OVD of the bite was decided 
to increase after assessing the above factors.

The treatment plan included endodontic treatment for 
teeth #41 and #45, restoration of tooth #45 with a quartz 
post and composite core, extraction of tooth 28, and 
restoration of the vertical dimension of occlusion in both 
jaws to create adequate inter-arch space for the restoration 
of teeth #26, #27, #36, #37, #46, and #47. Following this, 
the upper and lower molars will be restored, with aesthetic 
improvements and occlusion adjustments.

Clinical Procedures

An alginate upper and lower impression was made, and 
models were poured. Removable plastic denture for teeth 
26, 27 on the upper jaw and for #36, #37, #46, #47 in the 
lower jaw according to the new vertical dimension. The 
OVD was increased by 4 mm. A wax mock-up was done in 
the mouth to check the shape of the teeth, facial aesthetics, 
occlusal height, and the relationship between the two jaws.

Then, tooth preparation was done on teeth #15 to #25, 
and #16 in the upper arch for a porcelain crown. The 
impression was performed with the polyether impression 
material (DMG, Fabrik GmbH, Germany), using a double 
retraction cord technique (Ultrapak, Ultradent, USA). 
Similarly, tooth preparation was done in all teeth from 35-
45 in the lower arch. The impressions were performed with 
the polyether impression material (DMG, Germany), using 
a double retraction cord technique (Ultrapak, Ultradent, 
USA). Information for the lab about the mock-up sample in 
the mouth. The finished crowns were cemented.

Extraction was done for tooth #28. Then, dental implants 
were placed for teeth #26 and #27 with sinus lift, bone 
graft. Implant placement for teeth #36, #37, #46, and #47. 
Implant-supported crowns were delivered on implants #26, 
#27, #36, #37, #46 and #47. The patient has an aesthetic 
appearance, normal pronunciation, and good chewing 
ability. The restorations are durable, but there was gum 
inflammation around the neck area of teeth #11, #12, and 
#13.

DISCUSSION
Tooth wear is a multifactorial condition. In this patient, the 
primary causes were the prolonged absence of posterior 
molars without prosthetic restoration, a crossbite occlusion 
pattern, and nighttime bruxism due to stress, which all 
contributed to severe dental abrasion. This wear negatively 
affected occlusion, resulting in the loss of anterior and 
lateral guidance. The absence of posterior teeth further 
exacerbated the problem. Facial appearance was altered, 
speech was affected, and the VDO was reduced. Thus, the 
treatment approach focused on restoring both function 
and esthetics, while simultaneously creating space for 
posterior rehabilitation by increasing the VDO. In this case, 
the VDO was increased using an occlusal splint. The patient 
was closely monitored for function, occlusion, esthetics, 
and phonetics throughout the treatment. No discomfort 
was reported during the adaptation to the new VDO.

VDO loss is one of the common dental issues, but often 
ignored among the general population. Such neglected 
vertical dimension loss has created functional damage and 
aesthetic disfigurement will ultimately lead the patient 
to seek dental care. Although it’s a normal phenomenon 
at older age but unpredictable and premature vertical 
dimension loss of the jaw and teeth should be considered 
as a part of dental treatment at the earliest stage.5

Many pathological diseases in the oral cavity are responsible 
for the wear and tear of the facial bony structures, such as 
gingivitis, periodontitis, attrition, and tooth decay, etc.7-9 
Although the vertical dimension loss of the bony process 
is a gradual process but the ongoing pathological process 
leads to visible and premature loss of bony structures as 
seen in our case.10 The loss of such bony structures will lead 
to the compensatory functional use of other remaining 
healthy structures. This creates unnecessary wrinkles and 
fine lines, as seen in our patient.8 Similarly, such cases have 
also raised economic burden on filler, botox, and threading 
for aesthetics. Another important complication that might 
arise is excessive fatigue and exhaustion due to overuse of 
the muscle as the compensatory role of other muscles. This 
causes significant impairment of daily activities as well as 
sleep problems and psychological discomfort.11-13 Besides, 
the loss of posterior molar teeth leads to unnecessary 
occlusion of bony structures, thus leading to excessive 
pressure at the TMJ joint, and this becomes one of the 
prominent reasons for a dentist visit, as seen in the first 
case.14 There are some reported cases where the tension at 
the joint has led to the referred otalgia, thus directing the 
patient towards other departments, especially ENT.15

Another noteworthy complication that arises due to OVD 
loss, as seen in our second patient, is the development of 
an unnecessary deep nasolabial fold and deviation of the 
lip and chin.8 It highlights the impact of the longitudinal 
loss on facial and jaw muscles, thus impairing the facial 
outlook. This leads to functional loss of the jaw muscles 
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due to disproportionate articulation and malocclusion, like 
pronunciation defects, speech problems, chewing, eating, 
etc.16 The articulation defect, as seen in the first patient, 
has caused problems during mastication, as seen in 
previous studies.17,18 The comfort felt by the patient while 
chewing after the restoration of vertical dimensional loss 
in our patient has highlighted the importance of the timely 
repair of longitudinal dimensional loss. The resolution of 
gingival health, controlling the halitosis, and boosting the 
overall oral hygiene after treatment with dental implants 
for vertical dimension loss has helped to restore significant 
functional rehabilitation in our two patients.

The treatment of the entire dentition in patients with 
reduced tooth wear and loss of OVD is a complex and 
multifactorial challenge that requires a multidisciplinary 
approach to ensure long-term success. In case, the patient 
had lost posterior teeth for a long time without a prosthesis, 
leading to loss of vertical dimension of the occlusion and 
tooth wear, combined with the Class II occlusal relationship 
between the two jaws, resulting in a deeper bite.1 In this 
case, several important clinical considerations were 
considered in determining the treatment plan, including 
preservation of tooth structure, tooth preparation, and 
preparation of the implant space for the lower molars. 
Restoration of the VDO of the bite is very important for this 
patient because it shows tooth wear and tooth loss leading 
to loss of vertical dimension, an increase in the vertical 
dimension of the bite is expected to be 2-3 mm, which is 
appropriate and not excessive, which will overload the teeth 
and cause damage to the teeth, and enough space for the 
posterior teeth is considered an acceptable increase, which 
allows the placement of new restorative materials that 
can withstand the bite force when restoring function and 
aesthetics for the patient. In this case, the material chosen 
is zirconia to restore and increase the VDO of the bite of 
both jaws. During the restoration process, a removable 
plastic denture must be used for the lower posterior teeth 
to support the increase in VDO of the bite. Re-establish the 

bite contact in the anterior teeth, with incisor guidance and 
group guidance. To establish the bite of the molars, because 
not increasing the vertical dimension too much will affect 
the aesthetics and temporomandibular joint, a crown 
was restored for tooth #17, and #18, #27, and #28 were 
ground. After 2 years of follow-up, the patient has occlusal 
stability, durability of the restoration, and satisfaction with 
the aesthetic and functional results. There is only a gingival 
margin on teeth #11 and #11, so the patient needs to be 
scheduled for a 6-month follow-up for oral hygiene and 
periodontal treatment.

Full-contour zirconia crowns were used for the final 
restorations due to their natural translucency and high 
durability in both cases. The anterior teeth achieved 
ideal overjet and overbite relationships, while posterior 
occlusion was supported by implant-retained restorations 
on both arches. After the restorative phase, a protective 
night guard was fabricated to prevent further damage 
during sleep.

Thus, it is highly recommended for every individual to 
understand the functional and aesthetic defect due to the 
vertical dimension loss. This study highlights the timely 
dental intervention required for the restoration of the 
longitudinal dimension loss to improve dental hygiene, 
functional rehabilitation, and the facial outlook.

Restorative treatment for patients with severe tooth wear 
and posterior tooth loss requires a carefully planned 
and precisely executed protocol. Any increase in vertical 
dimension must be followed by regular checkups to assess 
functional outcomes, esthetic appearance, oral health, and 
crown longevity. After thorough diagnostic planning and 
the application of advanced prosthetic techniques through 
sequential restorative procedures combining bridges, 
crowns, and implants, an increase in vertical dimension 
was successfully achieved. Long-term follow-up is essential 
in this patient’s case because there is a bridge, crown, and 
implant to monitor the stability of the restoration and the 
periodontium.
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