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Abstract

Introduction: Rehabilitation of partially edentulous patients using implant-supported fixed prostheses is 

now a predictable treatment and of proven success in the long term. Objective: The purpose of this paper is 

to outline a systematic approach to prosthetic rehabilitation of partially edentulous patients, exemplified by 

a clinical case with bone reconstruction and recovery of the vertical dimension of occlusion, occlusal plane 

leveling and correction of upside down smile. Methods: Oral rehabilitation of the patient was performed with 

dental implants and fixed partial prostheses. Conclusion: Treatment was able to restore function, comfort 

and aesthetics.
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Introduction

Dental loss or the use of inadequate prostheses may 

have a negative impact in quality of life, such as dis-

comfort and psychological inability.1 Partially edentulous 

patients usually seek for esthetic and functional rehabili-

tation through fixed prosthesis, which often requires a 

multidisciplinary approach.2 Esthetic rehabilitation with 

fixed prosthesis entails the replacement and/or restora-

tion of natural teeth with artificial elements fixed to the 

natural teeth or to osseointegrated implants.3

Implant dentistry based on osseointegration is among 

the most significant advances in dental science in the 

last 50 years.4 In fact, Implant dentistry has become 

a reliable oral rehabilitation technique thanks to this 

progress and consistency of surgical techniques.5 

Some patients have insufficient bone volume or bone 

quality for the successful placement of implants (for 

instance, after injury or after a long period using re-

movable prosthesis). In order to overcome these ob-

stacles, the residual bone crest can be augmented in 

width and/or thickness with bone grafts.6 Bone defects 

in the anterior maxilla are usually reconstructed with 

autologous mono-cortical bone blocks, for the subse-

quent placement of the dental implants.7 In the poste-

rior maxilla, elevation of maxillary sinus floor was cre-

ated to increase the required vertical height.8 

In the rehabilitation of a partially edentulous patient, 

natural and artificial teeth must coexist in a harmoni-

ous way, both functionally and aesthetically. To achieve 

this result, the clinician must have a thorough under-

standing of the basic physiological factors that affect 

patient's occlusion.9

When oral rehabilitation is required, occlusal plane ori-

entation must be restored.10 Among the desirable occlu-

sal characteristics is the incorporation of a physiological 

vertical dimension of occlusion (VDO). This favors the 

achievement of a mutually protected occlusion, so that 

the transmission of occlusal forces resultant is directed 

along the long axis of the posterior teeth, with presence 

of posterior bilateral and simultaneous dental contacts, 

and adequate vertical dimension, as well as lateral and 

anterior guidance, in order to protect the rehabilitation.11 

Thus, posterior teeth protect anterior teeth through con-

tacts during centric occlusion, and anterior teeth pro-

tect posterior teeth from horizontal forces originated in 

excursive movements through the anterior guidances. 

This type of occlusion respects the principles of ideal oc-

clusion, and, therefore, it has been considered the most 

convenient occlusal scheme for prosthetic rehabilitation.12

The present paper describes the rehabilitation of a par-

tially edentulous patient with tooth-implant supported 

fixed prostheses, using associated procedures to pro-

vide satisfactory function and aesthetics.

Case report

Female patient, 55 years old, using maxillary remov-

able partial denture (RPD) and mandibular fixed partial 

denture (FPD), searched our clinic seeking to improve 

the aesthetic condition by means of fixed prosthesis 

(Figs 1, 2 and 3). Presented with Kennedy's Class IV 

partial edentulism in maxillary arch, due to the absence 

of maxillary anterior teeth and left first premolar — re-

habilitated by means of a RPD. In the mandible, partial 

edentulism was Kennedy's Class III: Second premolars, 

first and second molars were absent in both sides, with 

the latter rehabilitated by FPDs. While examining the 

face and smile, it was observed that the occlusal plane 

of the maxillary anterior teeth (removable prosthesis) 

was higher than the plane of maxillary posterior teeth 

(natural teeth), altering the natural contour of upper 

teeth, which must match the curvature of the lower lip.3 

There were also changes in the vertical dimension of oc-

clusion, which was measured with a Willis bite gauge, 
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according to technique described by Lytle and modified 

by Tamaki. Vertical dimension at rest was measured, re-

sulting in the value of free working space, which was 4.5 

mm, representing a reduced VDO29 (Figs 4, 5 and 6). 

Thus, rehabilitation planning began through confection 

of dental study models and diagnostic wax-up, with ap-

propriate parameters of occlusion and occlusal plane 

(Fig 7). Panoramic radiograph was the first auxiliary 

resource in planning, giving an estimate of bone height 

in edentulous areas, which was approximately 4 mm in 

line 1, as show in Figure 8; 6 mm in line 2; 14.25 mm in 

line 3; 15 mm in lines 4 and 5; 12 mm in line 6, and be-

tween 9 and 11 mm in all the lower lines (Fig 8).

Figure 1 - Initial photograph of the smile.

Figure 4 - Reduced vertical dimension, due to the maxillary bone resorption.

Figure 5 - Right side intraoral photograph with maxillary provisional prosthesis.

Figure 6 - Left side intraoral photograph with maxillary provisional prosthesis.

Figure 2 - Initial intraoral photograph 
wearing the prosthesis.

Figure 3 - Initial intraoral photograph 
without the prosthesis.
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There was no possibility of installing fixed prosthesis in 

the maxilla without the use of osseointegrated implants, 

nor appropriate bone thickness for this option. Grafting 

procedures were planned and executed in hospital setting 

in a single surgical procedure. Six blocks of autogenous 

bone gathered from the mandibular ramus, bilaterally on 

the oblique line region, were fixed in the anterior region 

of the maxilla (tooth #14 to tooth #23) with screws. Si-

multaneously, the right maxillary sinus underwent graft-

ing for floor augmentation with lyophilized bovine bone 

in small granules (Bio-Oss®, Switzerland), associated 

with approximately 10% of particulate autogenous bone 

(which remained from the blocks removed for the grafts) 

and covered with collagen membrane (Surgidry Dental, 

Belo Horizonte, Brazil). After six months, bone thickness 

was sufficient for implant placement, at which time they 

were placed in outpatient surgery (Fig 9).

Maxillary implants had 3.75 x 15 mm in teeth #14, #13, 

#11 and #21 regions; 4.0 x 11.5 mm in tooth #15 region and 

3.75 x 13 mm in tooth #23 region (Conexão Sistemas de 

Prótese, São Paulo, Brazil). The primary stability, mea-

sured by means of the insertion torque, ranged from 50 

to 65 N, except for the implant in tooth #15 region, which 

was 35 N (this implant was lost 40 days after placement). 

It was used a surgical guide obtained from the model with 

diagnostic waxing to place implants in the proper posi-

tion for prosthetic rehabilitation. The implant-supported 

metal-ceramic FPD was installed eight months later, and 

a tooth-borne FPD was placed in tooth #24 to tooth #26 

region to solve the edentulous space in the #25 region. 

On tooth #15 region, where the implant was lost, we 

chose a cantilever to rehabilitate teeth #14 and #15 be-

cause the patient was not receptive to undergo further at-

tempts to implant placement. Besides that, biomechani-

cally, prosthesis length and the size of the other implants 

would favor occlusal forces distribution.

In the mandibular region, FPDs were inadequate and the 

incisal curvature of anterior teeth was higher than that of 

the posterior ones, causing inversion of the ideal occlusal 

pattern. Anterior teeth were subjected to clinical crown 

lengthening and occlusal plane leveling by means of strip-

ping with diamond bur at high speed, to obtain the proper 

height, visualized using a wear guide made   from the di-

agnostic wax-up. Edentulous spaces received implants 

(Conexão Sistemas de Prótese®, São Paulo/Brazil) with 

3.75 x 13 mm (tooth #45 region), 3.75 x 15 mm (tooth #35 

region), 5.0 x 10 mm (#37 and #46 region) and 5.0 x 11.5 

mm (#36 region) replacing the existing pontics (Figs 10 

and 11). Lower implants presented approximately 70 N 

of primary stability, measured by the installation torque, 

Figure 8 - Initial panoramic radiograph.Figure 7 - Diagnostic wax-up. Figure 9 - Maxillary implants in place.
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allowing the placement of screw-retained temporary 

crowns immediately after surgery completion. Tooth #38 

was extracted due to considerable bone loss, mobility 

and persistent endodontic lesion. Teeth #48, #44 and 

#34 received metal-ceramic crowns over self-tapping 

abutments, which replaced the old abutments (which 

presented inadequate size). Implant-supported metal-

ceramic FPDs were installed 5 months after surgery.

After replacing the prostheses (Figs 12, 13 and 14), the 

VDO was restored and a mutually protected occlusion pat-

tern was achieved. It can be observed an overbite, and the 

anterior prosthesis projected toward buccal region, due to 

the implants position. However this pattern was chosen 

because of patient's aesthetic necessity (overbite with lips 

at rest). As the lower teeth were extruded, teeth projection 

to buccal direction was necessary even after occlusal strip-

ping and clinical crown lengthening in this region.

The present case is in clinical and radiographic con-

trol after 3 years and it is observed maintenance of the 

achieved aesthetics and function, besides patient sat-

isfaction and comfort (Figs 15 and 16).

Discussion

The masticatory function reflects the impact of chew-

ing capacity on food choice and pleasure in feeding, 

and is associated with quality of life and general well 

being of the individual11. Missing teeth and also the use 

of inadequate prosthesis implies in consequences as 

speech problems and acceptance of physical appear-

ance, with serious consequences such as decrease in 

self-esteem, socialization difficulties, perception of ag-

ing and humiliation feeling.12 The aesthetic perspective, 

being imbued with cultural values, is one of the main 

concerns of individuals, which implies in feelings of 

approval or rejection eventually, thus interfering with 

Figure 10 - Left side mandibular implants.

Figure 12 - Final left side intraoral 
photograph.

Figure 11 - Right side mandibular implants.

Figure 13 - Final frontal intraoral 
photograph.

Figure 14 - Final right side intraoral 
photograph.
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interpersonal relationships13 Thus, expectations of the 

patients in the face of prosthetic replacement of teeth 

is related to the quality of the prosthesis, especially re-

garding stability and adaptation.12 Currently, prosthetic 

rehabilitation counts on dental implants to fulfill func-

tional and aesthetic demands.5

Advances in diagnostic imaging have contributed to more 

precise planning, thus providing potential for a significant 

reduction in complications with dental implants, exerting 

vital role in surgical planning as well as in routine postop-

erative evaluation.4 One of the most useful techniques for 

diagnosis of patients seeking for fixed prostheses is the 

diagnostic wax-up, as it allows for recovery of edentulous 

space and articulation, besides atypical contours.14 In the 

case described in the present article, the panoramic ra-

diograph was used as an auxiliary resource in planning.

In some patients, there is not enough bone volume or qual-

ity to allow successful placement of implants (for example, 

after injury or after a long period using a removable pros-

thesis). To overcome these obstacles, residual bone crest 

can be increased in width and/or thickness with bone 

grafts.6 Bone defects located in the anterior maxilla are 

Figure 15 - Final smile photograph. Figure 16 - Final panoramic radiograph.

usually reconstructed with autologous mono-cortical bone 

blocks for subsequent placement of dental implants.7 In 

the posterior maxilla, maxillary sinus floor elevation was 

designed to increase the required vertical height.8

Various graft materials have been used in maxillary sinus 

augmentation procedures, including: decalcified, dry and 

frozen autogenous bone; hydroxyapatite; β-tricalcium 

phosphate; deproteinized bovine bone mineral and the 

combination of these and other15. Although new techniques 

and bone-graft substitutes allow for viable prognostic to 

achieve the necessary amount of hard tissue augmenta-

tion, autologous bone is the gold standard with regard to 

quantity, quality, and healing without complications, es-

pecially when used in blocks in the anterior maxilla.6,16,17 To 

augment the maxillary sinus floor, from a clinical point of 

view, the use of autogenous bone is advantageous if the 

prosthetic rehabilitation (with functional load) is expected 

within nine months. When there is no sufficient amount of 

autogenous bone in the oral cavity region for grafting and 

the patient can not or will not accept the collection of bone 

tissue from extraoral donor sites, the use of deproteinized 

bovine bone mineral alone, or in combination with autog-

enous bone, seems to be preferable.15
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The procedure seems to be simple, safe and effective for the 

treatment of alveolar ridge defects located in partially eden-

tulous jaw6; however, exposure and/or infection of the graft 

can occur in less than 5% of cases, which eventually leads to 

bone graft loss.16 To achieve success, some features should 

be assessed, as the size and location of the defect; however, 

the vascularization of the receiving area should be the primary 

concern of the surgeon, as this directly influences the success-

ful grafting of both hard tissues (one should verify the good 

adaptation of graft to the receiving site, to prevent the forma-

tion of connective tissue in the gap) and soft tissues (the tis-

sue margins should allow passive coaptation of tissue by the 

suture and promote vascularization in the region).16 Appropri-

ate donor area should be chosen, which should have intra-

membranous origin, as in mandible body and ramus, that un-

dergoes less resorption than those with endochondral origin.17

Clinical success and longevity of dental implants are largely 

influenced by the mechanical medium in which they oper-

ate, being occlusion a critical component of this environ-

ment.18 In prosthetic restorations of natural dentition, treat-

ment goal is a mutually protected occlusion. The curve of 

Spee plays an important role in the development of the de-

sired occlusal scheme.19 Occlusal condition must be prop-

erly diagnosed, corrected or compensated, and integrated 

into the final restoration project.18 Adjustments should be 

performed in centric relation to favor the recovery of the 

vertical dimension and to promote the physiological adap-

tation of the patient to a mutually protected occlusion.20 In 

the present case, occlusion in centric relation was obtained 

by manual guide, using the unforced guided method.

Fixed prosthesis for partial or total edentulous patients usually 

consist of implants connected by a bar of metal alloy that sup-

ports the prosthetic coating. The loads induce stresses in both 

structures, prosthesis and bone tissue. An estimate of the re-

liability of prosthetic systems should consider the biological, 

chemical, clinical and biomechanical aspects. Biomechanical 

aspects are important to assess the risk of bone resorption.21 

Treatment outcomes are improved when implants does not 

need to support excessive occlusal forces, are placed in dense 

bone, are used in larger number or diameter, and positioned 

so as to reduce flexural torque and to support fixed prosthe-

sis.22 Metal-ceramic FPDs are suitable to increase fracture 

strength, thus presenting greater clinical longevity. This type 

of prosthesis is primarily used when a large number of teeth 

replacement is required23. It is also important to maintain a 

small space for hygiene, however this should not interfere 

with patient phonation. In the case presented, there was no 

air leakage, promoting a natural phonation.

Carefully choosing components and the system to con-

nect implants and prosthetic restorations must be con-

sidered as a parameter for long-term success of treat-

ment.24 For extensive dental rehabilitations, the use of 

screw-retained prosthesis may be the best choice, due 

to reversibility, which is useful for conducting periodic 

reevaluations and assessment of oral hygiene.26 Splint-

ing is also indicated as it is a biomechanically more 

proper option, promoting a better force distribution both 

in the implant/abutment system and the bone/implant 

interface.25 Periodic appointments after placement of 

final restoration allow monitoring the current condition 

of the patient and performing an early diagnosis, which 

enables interception of problems that can arise, avoiding 

any possible failure of prosthetic rehabilitation.3 

In the presented case, metal ceramic screw-retained 

implant-supported FPDs have been installed and are 

in regular clinical control. It could be verified treatment 

success and patient satisfaction.

Conclusion

In conclusion, based on the reviewed literature and the 

case reported, oral rehabilitation with fixed prosthesis must 

be accomplished by careful planning according to patient 

needs, in a multidisciplinary approach, to restore patient 

function, comfort and aesthetics.
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