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ABSTRACT

Aim In the dental literature there are many studies about 
full mouth rehabilitation. They are mainly focused on the 
reestablishment of esthetics and function in edentulous 
patients, or in complex cases in which a multidisciplinary 
approach is needed. The aim of this study was to systematically 
review the role of occlusion reported in the literature when full 
mouth rehabilitations by adhesive partial crowns are made.
Methods This report followed the PRISMA Statement. 
A database search in Medline/PubMed, Cochrane and 
Researchgate, in addition to other sources and manual searches 
was conducted, using appropriate key words to identify all kind 
of studies reporting on occlusion in full mouth rehabilitation 
with adhesive partial crowns. No language or time limitation 
was applied. 
Results Only three papers were selected but no randomized 
clinical trials were found.
Conclusion No randomized clinical trial is available on full 
mouth rehabilitation with adhesive partial crowns and on the 
role of occlusion.
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inTRoDuCTion

Nowadays full mouth rehabilitations are requested 
for edentulous patients treated with full dentures or 
implant therapy, or patients who have still their complete 
dentition but with loss or alterations of dental structure.
The pathological wear of tooth structure may be caused 
by a single causative factor or, more commonly, by an 
interplay of factors, namely the following. 
- Erosion: the progressive loss of tooth substance by 

chemical processes that do not involve bacterial 
action.

- Abrasion: an abnormal wearing of the tooth 
substance by causes other than mastication.

- Attrition: the mechanical wear resulting from 
mastication or parafunction, limited to contacting 
surfaces of the teeth. 

- Abfraction: the pathologic loss of hard tooth 
substance caused by biomechanical loading forces 
due to flexural and chemical fatigue degradation 
of enamel and/or dentine at some location distant 
from the actual point of loading; it may cause loss of 
tooth structure in cervical regions (1).

The most common causes of loss of tooth structure 
are: bruxism or other parafunctions, bulimia and other 
eating disorders, dentinogenesis and amelogenesis 
imperfecta. These factors can have a significant impact 
on the structure of the teeth: they dissolve enamel and 
dentin causing a progressive deterioration of dental 
health, which leads to functional esthetic and biological 
consequences (2).
A key step in the management of patients with tooth 
structure loss, is to determine the primary causative 
factor and set appropriate preventive measures to check 
further deterioration of the dentition: any treatment 
without prevention is likely to fail (3). Due to a lack of 
awareness of the problem among patients, as well as 
clinicians’ hesitation to address it, the extent of these 
diseases is often underestimated, and the treatment 
postponed (4). If erosion is not intercepted at an early 
stage, full mouth rehabilitation may be required (5). 
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entering the query terms “full mouth rehabilitation” 
AND “adhesive partial crowns” AND “occlusion”.
No language or time limitation was applied, in order not 
to leave any study out.
In this way only two results were found: Yip, Chow, Chu 
“Rehabilitating a patient with bruxism-associated tooth 
tissue loss: a literature review and case report” (10); 
Groten “Complete esthetic and functional rehabilitation 
with adhesively luted all-ceramic restorations. Case 
report over 4.5 years” (11). The first paper of Yip was 
excluded from the abstract because treatment with 
ceramo-metal crowns and fixed partial dentures were 
included. The second paper was excluded from the full 
text because treatments with full crowns were used 
instead of adhesive partial crowns.
A second search was conducted entering the query 
terms “full mouth rehabilitation” AND “occlusion”, and 
110 results were found. Then 105 papers were added 
from the references of the studies, read completely in 
order to identify other potentially relevant articles.
The web was browsed by entering in the Google search 
box the same query terms as those used in the PubMed. 
The papers were examined in different steps. For 
inclusion in the review, studies had to meet the following 
criteria based on the PICO (Participants, Interventions, 
comparators, outcome measures) system (9).
Participants were patient with complete dentition. The 
intervention searched was a full mouth rehabilitation 
by adhesive partial crowns. Every kind of articles 
was considered: cohort studies, non-randomized 
clinical trials, randomized clinical trials, case reports, 
case series, case–control studies, descriptive studies, 
retrospective studies, cross-sectional studies, pilot 
studies, and review.

Selection of studies
Only papers about both anterior and posterior 
restorations were considered.
Firstly, all the 215 titles obtained from the research 
(Figure 1) were read and 111 titles that evidently did 
not refer to adhesive procedures were excluded. 
Secondly the 104 abstracts of the selected titles were 
screened and 65 papers with cases of edentulism, 
implantology, traditional prosthetic workflows, surgery, 
multidisciplinary cases or procedures other than 
adhesive measures were excluded.
The reason for excluding articles that address the 
topic of interest, but fail to fulfil one or more of the 
eligibility criteria, was recorded. Then full-text articles 
were carefully read. Only the studies that were relevant 
to the objectives of the review and satisfied the 
requirements of the Quality Assessment of Diagnostic 
Accuracy Studies (QUADAS) checklist (12, 13) were 
included in the review. Different papers about adhesive 
direct rehabilitations were excluded.
At the end, only 3 of the 39 papers read completely 
werenot excluded. 

However full mouth rehabilitations are time consuming 
and costly. Reducing the cost of the therapy, simplifying 
the clinical steps, and proposing noninvasive adhesive 
techniques may promote patient acceptance (6).
According to the literature and the concepts of 
restorative dentistry, the rehabilitation of such 
cases involves numerous full crowns and root canal 
treatments, a process which is expensive both financially 
and biologically, time-consuming, and may be too 
aggressive considering that the population affected by 
erosion is generally very young (2,5).
Since the 1990s, adhesive techniques and materials 
have been greatly improved. The development of resin 
composite and adhesive systems has made it possible, 
today, to reconstruct teeth with minimal dental 
preparation (7), without the need to prepare a retentive 
cavity. Moreover, adhesive techniques simplify both the 
clinical and the laboratory procedures, so the indications 
for crowns have decreased and more conservative 
approaches are proposed (5). 
The adhesive approach is followed to respect the 
principle of minimally invasiveness, but it is commonly 
used only for anterior esthetic rehabilitations, because 
when the loss of tooth structure is localized both in the 
posterior and anterior region, restoring such patients 
becomes a challenge due to the great amount of tooth 
destruction (8). 
In some cases, the loss of tissue is so important that the 
occlusion is very compromised. Occlusion, in a dental 
context, means simply the contact between teeth. More 
technically, it is the relationship between the upper and 
the lower teeth when they contact each other, as occurs 
during chewing, parafunction or at rest. 
Static occlusion refers to contact between teeth when 
the jaw is closed and still, while dynamic occlusion 
refers to occlusal contacts made when the jaw is 
moving. In a full mouth rehabilitation, the health of the 
entire stomatognathic system has to be assessed: both 
in static and dynamic situations.
This review has the purpose to analyze when the 
rehabilitation of patients with tooth structure loss with 
adhesive partial crowns is indicated, and what is the role 
of occlusion on the decision-making process. 
In keeping with the Preferred Reporting Items for 
Systematic reviews and Meta-Analyses (PRISMA) 
guidelines for systematic reviews, the research question 
was then formulated with reference to participants 
(patient with complete dentition), intervention (full 
mouth rehabilitation with adhesive partial crowns), and 
study design (all), parameters of the PICOS method (9).

MeTHoDologY 

Search strategies
An electronic search of the literature was conducted 
through PubMed, Cochrane Library and Research gate, 
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ReSulTS

Of the 215 articles found, only 3 papers about full 
mouth rehabilitation with adhesive partial crowns met 
the criteria of the review. No randomized clinical trial 
was found (Table 1).

DiSCuSSion

Diagnosis, treatment plane, occlusion, materials, 
techniques, follow up were some aspects repeated as 
relevant by different papers.
Diagnosis and preventive treatment are important in 

order to not start treating patients in an already advanced 
state, when a full mouth rehabilitation is really needed. 
Bruxism can cause different patterns of tooth wear: 
sometimes it is widespread and sometimes it is mainly 
in the anterior region (due to protrusive movements) 
and does not require a full mouth rehabilitation. 
The primary prevention is the removal of the cause. 
In cases of abrasion, this is usually straightforward 
removal of the exogenous “agent” (3). For attrition, it 
is difficult to stop parafunction (such as bruxism habit), 
because it is often a centrally mediated response to life 
stressors (15-19) and the use of cognitive behavioral 
therapy and alternative therapies (such as hypnosis) 
have shown some benefits (20-22). Following Primary 

Author Title Paper Type of occlusion Patient Follow up

Vailati 
Belser 
2008 (5)

Full mouth adhesive rehabilitation of 
a severely eroded dentition: the three 
step technique. Part 1

Overview
Maximum 
intercuspation 
position

Severe 
dental 
erosion

Clinical 
trial in 
progress

Vailati 
Belser 
2008 (8)

Full mouth adhesive rehabilitation of 
a severely eroded dentition: the three 
step technique. Part 2

Vailati 
Belser 
2008 (14)

Full mouth adhesive rehabilitation of 
a severely eroded dentition: the three 
step technique. Part 3

TABle 1 The 3 papers that met the criteria of the review.

FIG. 1 Selection of studies.
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part, and a definitive part.
The central focus of the review was the role of occlusion.
The more tissue is lost, the more treatment is complicated, 
needing an occlusal rehabilitation. In case of indirect 
adhesive prosthesis, which type of occlusion has to be 
chosen to rehabilitate the patient both esthetically and 
functionally? Different philosophies are available. In 
restorative treatment the options are a conformative 
occlusal approach (often advisable) or a reorganized 
approach (43). In the conformative approach (44), 
occlusion is restored based on the patient’s existing 
maximum intercuspal position (MIP); it is suggested for 
limited loss of structure. In the reorganized approach, 
a new occlusal pattern is established around a suitable 
condylar position which is the centric relation position, 
if the existing intercuspal position is unacceptable and 
needs to be changed or when extensive treatment is 
to be undertaken to optimize the patient’s occlusion. 
According to several articles on gnathology (45-47), 
the indications for reorganized approach are loss of 
vertical dimension, repeated fracture/failure of teeth or 
restorations, severe bruxism, lack of interocclusal space 
for restorations, trauma from occlusion, unacceptable 
function and esthetics, presence of temporomandibular 
disorders or developmental anomalies (43). Usually 
centric relation is recommended as the only acceptable 
position for full mouth rehabilitations, since it is 
considered the only reproducible one (8). An increase of 
vertical dimension of occlusion can be indicated in order 
to ensure appropriate function and esthetics, provide 
enough space for restorations and prevent sound tooth 
tissue loss.
Whenever indicated, the permanent increase of vertical 
dimension up to 5 mm is a safe and predictable 
procedure without detrimental consequences (48).
Follow up is another crucial point of the full mouth 
rehabilitation by adhesive partial crowns.
It has to be studied what are the clinical negative and 
positive aspects of the treatment plan. The risk of clinical 
failure is not related to the extension of each restoration 
(if it is an onlay/overlay etc.) when successfully 
luted using a resin composite material (11). Marginal 
discoloration is reported on adhesively luted ceramics 
and indirect composite restorations (49-52) but the 
long-term clinical impact of marginal discoloration on 
the prognosis of adhesively luted restorations still needs 
thorough investigation.
The rehabilitation with adhesive partial crowns offers 
interesting possibilities but also involves a high degree 
of technique sensitivity regarding the preparation 
(mainly in the enamel), adhesive bonding, and final fine-
tuning of both static and dynamic occlusion (52-58). 
While numerous long-term clinical studies (52,57-60) 
of minimally invasive restorative treatment methods 
with ceramic materials are available, valid clinical data 
are still lacking on long-term behavior of minimally 
invasive final restorations made of CAD/CAM polymers 

and Secondary Factors on determining the wear is of 
paramount importance (23); it is also important to bear 
in mind that physiological wear normally exists and 
to understand when it becomes “pathological wear” 
compromising patient’s quality of life, with esthetic 
and functional problems. In addition, it must be always 
considered that the pathological wear has “poussé” (23). 
However, in many cases, the “next best” approach is to 
provide a stabilization splint (24) and to delay as long as 
possible any restorative interventions (25).
In cases of erosion, more and more common due to 
the dietary habits, is very helpful to use a diet diary 
to identify which factors can be the cause of tooth 
erosion (26-29). Sometimes erosion depends on gastric 
problem such as esophageal reflux disorder or other 
eating disorders; in these cases, a collaboration with the 
patient’s general medical practitioner is the best choice. 
In recent years, new strategies for the prevention and 
treatment of erosive lesions have been described (30,31).
After diagnosis, the second key factor is the use of 
materials that allow to follow the concept of minimally 
invasive dentistry. In the literature, the opposition of a 
conservative approach instead of a traditional one was 
pointed out several times. Traditional fixed prosthesis 
is based on a total crown preparation with consequent 
sacrifice of sound tissue not directly linked to the 
pathology which led to the need for treatment (2). 
Therefore, adhesive procedures could be more suitable 
because they allow minimal or no preparation (32). 
Some reports that were excluded (2, 33-36) used also 
direct composite restorations in order to avoid teeth 
preparation and for economic reasons. 
There is a lack of comparable long-term data on full 
mouth adhesive restorations, and the questions are 
whether a possibly less durable adhesive rehabilitation 
is preferable to longer-lasting but more aggressive 
conventional treatment (5) and if it is better to use resin 
(modifiable but consumable) or other more resistant 
materials as disilicate being equally aggressive. 
Using direct composite or resin restorations can 
be useful as mock up (32), but especially in case of 
extended tooth wear these materials cannot guarantee 
long-term results (25). 
The mock-up is very useful during the clinical procedures 
to control the thickness of tooth preparations in relation 
to the final restorative volumes (37-41). And in the 
case of complex, extensive rehabilitations with a VDO 
increase, the mock-up should be tested intraorally to 
properly check all the functional, esthetic, and phonetic 
parameters (32).
In the articles included, the ACE classification has been 
used (42). Sometimes the treatment plan is directed to 
a half and half choice: half direct and half indirect. It 
depends on the cost of the treatment, and on the nature 
of the materials. Resins and composites can be modified, 
if needed; however, in a full mouth rehabilitation the 
treatment plan should include a temporary modifiable 
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(34,60,61). The longest follow up found in the case 
reports was of only 2 years (35) and sometimes it was 
not mentioned at all.
The principles of treatment are universal, all the 
functional factors are interrelated, and all efforts should 
be made to obtain an occlusal interface so that dental 
periodontium, masticatory muscles, and TMJ’s function 
are in mutual harmony (43). Chewing efficiency can 
exist over a wide range of occlusal forms and types 
of occlusal patterns, so no set rule can be applied to 
all patients in restorative treatment. A comprehensive 
study and practical approach must be directed towards 
reconstruction, restoration and maintenance of the 
health of the entire oral apparatus.
There is a need to investigate and develop adhesive 
materials and treatments that can satisfy biological, 
functional, and esthetic requirements and that are 
reliable and long lasting both in anterior and posterior 
areas (2).
Because of the lack of randomized clinical trials on 
full mouth adhesive reconstruction, they are usually 
selected based on the esthetic request of the patient, 
when no medical pathologies correlated to TMJ or 
muscles (62) are present. As long as there are no studies 
that demonstrate the importance of occlusion in 
determining the success of the treatment plan, only the 
need of patients related to aesthetics aspects can justify 
the full mouth rehabilitation made on worn dentitions.

ConCluSionS 

Randomized clinical studies to evaluate the role of 
occlusion in full mouth rehabilitations using adhesive 
partial crowns as an alternative to conventional 
prosthesis are needed, and also predictability and 
reliability of full mouth reconstructions with adhesive 
esthetic partial crowns still have to be defined. No 
randomized clinical trial is available on full mouth 
rehabilitation with adhesive partial crowns and on the 
role of occlusion.

Clinical significance
In literature there are not randomized clinical trials 
about full mouth rehabilitations using adhesive partial 
crowns.
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