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Fig 12-1 Alpha smiles. Idealized
smiles. These have light colored teeth,
radiating symmetry with smile lines
showing maxillary gingival papillae,
gingival line and esthetic occlusal
planes in harmony with upper and
lower lip lines.
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Fig 12-2 Nine esthetic determinants.
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Esthetics and occlusion
Facial factors in individual clinical
Facial factors are significant components of the individual clinical determinants that determine the planning and outcome of oral rehabilitation. They may constitute the interactions of face height, vertical dimension, and orofacial esthetics. Orofacial appearance can include facial
morphology, symmetry/asymmetry, proportions, lip support, tooth display, and gingival display. Dental characteristics of tooth display and
gingival display in the orofacial window are most apparent on smiling.
The dental and gingival characteristics of the smile are important esthetic determinants and are illustrated in Figs 12-1 and 12-2.
Esthetics plays an integral role in the interrelation of the individual
clinical determinants as they relate to oral rehabilitation. Considerations
of esthetics for oral rehabilitation while being highly subjective and
dependent on geographic, cultural, personal, psychosocial, and selfimage factors may still be based on certain principles or norms. The
perception of esthetics is based on the recognition of the average as
normal and the absence of asymmetry and significant disproportion.1-4
The perception of a class I appearance is analogous to the class I skeletal and dental model, representing an idealized statistical norm or alpha
median. Deviations from this artificial norm serve as description of
variation as ‘‘esthetic variants” (Box 12-1). Classic esthetic texts and
presentations are modeled on an idealized smile that is slightly different
between male and female.5-14 These smiles have basic characteristics
or determinants that are illustrated in Figs 12-1 to 12-3. They generally occur in conjunction with idealized normal class I skeletal and

dental relations, together with symmetrical facial structures. They can
be considered as analogous to the idealized class I skeletal and dental
models and are called alpha smiles.
Characteristics of alpha smiles are shown in Figs 12-1 to 12-3. This
norm also serves as a therapeutic goal or frame of reference when planning the interrelation of the multiple individual clinical determinants in
each case. Esthetic deviations form the alpha median, and their correction or the need to create an esthetically stereotyped alpha norm appearance depends on the patient’s desires, clinicians’ concepts, abilities, dental technologists, individual clinical determinants, psychosocial
and socioeconomic milieu.

Box 12-1 Esthetic variants according to deviation from the nine esthetic determinants

 Asymmetry of the orofacial window.
 Lack of lip support.
 Diminished/excessive tooth display at rest and smiling.
 Excessive gingival display.
 Asymmetry of form, color, distribution and alignment of the
teeth.
 Disharmony of horizontal and vertical tooth axes planes and
gingival lines.
 Disharmony of horizontal and vertical tooth axes planes and
gingival lines.
 Excessive / inadequate buccal tooth display and buccal
corridor.
 Lip incompetence and disharmonies.

Occlusal gingival and facial planes
Variables of maxillary working guidance inclines and resulting maxillary
guiding buccal cusp dimensions can have a significant effect on the
esthetic appearance of the smile (Fig 12-4).

Case presentations

Fig 12-3 Facial and occlusal planes in
the idealized orofacial window Facial
planes of the posterior teeth.
Prosthetics Dr Orly Berman.

Posterior gingival
occlusal plane
Working guiding
incline
Posterior occlusal
esthetic plane

Emergence profile,
gingival facial third
Midfacial plane
(third)
Occlusal facial
plane (third)
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Fig 12-4 Occlusal guidance planes.
Posterior occlusal planes and
posterior gingival planes.

Posterior esthetic planes, as determined by the maxillary cusp tip
alignments and inclination to the horizontal, may vary. The posterior
gingival plane inclination can also vary and will be governed by the
level of the posterior alveolar bone. Interactions of crown height space,
posterior crown height dimensions, maxillary buccal tip alignments,
alveolar height and posterior gingival line inclinations all interrelate to
affect the appearance in the orofacial window (Fig 12-4).

in the field of prosthodontics and esthetics, lectures and publishes
widely and is active in the fields of rehabilitation and dental esthetics.
Each clinician was informed of the aims and contents of this text and
asked to present a case that they felt appropriate as an expression of
the clinical art.

The clinical art

Case presentations
This chapter presents three clinical cases from three respected clinicians from three different countries in Europe. Each clinician is eminent

It is interesting that each independently submitted case contains the
restoration of lost posterior support with implant-supported posterior
restorations and fixed anterior tooth-supported restorations. One of the
three clinician’s changed a maxillary posterior removable prosthesis to
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fixed implant-supported restorations on augmented bone. The planning
and execution of each case admirably represents an expression of what
might be considered as the current state of the clinical art. The high
quality esthetic results of the prosthetics, porcelain and gingival tissues
reflect the state of the art in the context of dental and orofacial esthetics.
The planning, occlusal designs, prosthetic design, therapy staging and
emphasis of achieving clinical excellence also represent an expression
of the current state of the art at the highest levels. The cases also contain the integrated utilization of most of the currently available clinical
modalities of implant surgery, bone and soft tissue augmentation, esthetic gingival surgery, orthodontics, tooth and implant-supported fixed
porcelain and metal and laminate veneers.

Intraoral findings

Case 1: Dr Stefano Gracis

Radiographic findings

Operators involved in the treatment
 Stefano Gracis, DMD, MSD – restorative dentistry and prosthetic
rehabilitation
 Matteo Capelli, DMD – endodontic treatment, periodontal and implant
surgeries
 Luca Vailati, CDT – prosthetic laboratory work

Patient details
At the time of presentation (May 2006), the patient was 76 years old,
in good health and with no medical contraindications to dental treatment. She was not taking any medication.
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Chief complaint
“I cannot chew properly due to the removable prosthesis in the upper
arch, which I never accepted. I would like to eliminate it and replace it
with a fixed restoration. Also, I am experiencing some discomfort in the
lower right and upper left sides of my mouth.”

Dental history
The patient had the current prosthetic rehabilitation completed about
10 years prior to the initial visit. After about 9 years, a natural tooth
abutment on the upper right side was lost, the bridge was sectioned
and the removable partial denture delivered.
The patient was not able to tell with precision for how long she had
been experiencing pain in the upper left side, but she reported that it
has been increasing in the last couple of weeks. The discomfort she
had in the lower right side was not pressing.

Diagnostic findings
Extraoral and facial findings
There were no significant facial asymmetries. The lower third of the face
was slightly shorter than the other two thirds. The patient had a slightly
convex profile with a retrognathic mandible. Both TMJs were within
normal limits, with no clicking and no pain, neither spontaneous nor
upon palpation. Mouth opening was within normal limits. There was no
muscle discomfort nor tenderness upon palpation. The upper dental
midline shifted by about 1 mm to the right with respect to the facial
midline. In an exaggerated smile, the upper anterior teeth were very low
in the smile frame (the incisal margins touched the lower lip and the
lower anterior teeth were not visible).

There was generalized bleeding on probing, with plaque accumulation
limited to posterior areas. Teeth 13 to 16, 18, 26, 28, 35, 36, 38, 47, 48
were missing. Teeth 12 to 24 were splinted, with 13 in extension, 34 to
37 and 45 and 46 were also splinted. Incipient carious lesions were at
the margins of several crowns (teeth 12, 11, 21, 37 and 45) and restorations (teeth 33 and 44). All prosthetic restorations were defective. There
was grade II+ mobility of tooth 25. The dental arches were asymmetric.
Upper and lower dental midlines were not coincident (upper midline
shifted to the right by about 1 mm). There was a diastema between teeth
31 and 41. There was limited interarch space on the right side.

There was generalized slight loss of periodontal support, and root fracture of tooth 46. There was rarefaction around the root of tooth 25, which
was compatible with a root fracture. Teeth 17, 12, 11, 21, 22 to 25, 27,
37, 34, 44, to 46 were endodontically treated. There were incomplete
endodontic treatments for teeth 11, 22, 24, 27, 37, 34, 45). Right and
left maxillary sinuses appeared wide on radiographic examination.

Occlusal examination
There was 80% overbite and a 5 mm anterior horizontal overlap. Centric
relation (CR) was not coincident with maximal intercuspal position (MIP)
(about 1 mm anteroposterior discrepancy); the initial contact was between teeth. 25 and 34. In MI, all teeth were in contact, including the
anterior teeth. In both right and left lateral excursions, canine guidance
was efficient and caused complete disocclusion of the teeth on the
non-working side. In protrusion, there was complete disocclusion of
posterior teeth on both sides; the contact was between teeth 13 and 12,
and 43 and 42. There were Reversed Curves of Wilson. The Curve of
Spee was within normal limits.

Oral hygiene habits
The patient brushes her teeth twice a day with a manual toothbrush.
She does not floss.

Diagnosis
 There was generalized marginal gingivitis with a slight loss of periodontal support.
 Missing teeth (13, 14, 15, 16, 18, 26, 28, 35, 36, 38, 47, 48).
 Endodontically treated teeth (17, 12, 11, 21, 22, 23, 24, 25, 27, 34,
37, 44, 45, 46).
 Root fractures of teeth 25 and 46.
 Recurrent decay (teeth 12, 11, 21, 33, 37, 44, 45).
 Defective restorations (all).
 Tooth abrasion and wear (cusps and incisal margins of teeth 33 to
44).
 Canine class II division 1 malocclusion, on both sides, with deep
overbite (close to 80%) and a 5 mm horizontal overlap.
 Possible slight loss of vertical dimension of occlusion (OVD).

Prognosis
Generalized
This is influenced by the possibility to place implants in the edentulous
areas, which depends on the willingness of the patient to undergo
complex regenerative surgical procedures: and on the successful management of her class II relationship from an occlusal point of view.
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Fig 12-5a Patient’s smile at initial presentation. b Profile view of the patient’s smile – In this view, the horizontal distance between the upper and lower anterior teeth hints at
the Class II relationship. c Occlusal view of the upper arch with the removable partial denture in situ. d Occlusal view of the upper arch without the removable partial
denture. Tooth 13 is a cantilever off the fixed dental prosthesis from teeth 12 to 24. Tooth 25 displays a grade II+ mobility and is painful.

a

b

c

d

Fig 12-6a Occlusal view of the lower arch. Tooth 46 has a root fracture. b Front view of the arches in occlusion. Note the deep bite (80% overbite). c Front view of the
arches slightly separated. Note the slight dip in the posterior occlusal plane of the lower arch and the reverse Curves of Wilson. d Frontal view of the arches in occlusion
demonstrating the 5 mm horizontal overlap.
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Fig 12-7a and b Right and left side views of the arches in occlusion without the removable partial denture. Note the limited space available on the right side between the
mandibular occlusal plane and the maxillary edentulous ridge. c The initial intermaxillary relationship was recorded in centric relation (CR) at a slightly increased OVD
vertical dimension of occlusion. A leaf gauge was used to open the vertical dimension in a controlled manner, while providing an anterior stop to attempt to deprogram the
muscles and allow the patient to slide in CR. d A wax record was taken to record the intermaxillary position at the OVD dictated by the leaf gauge.

Specific
 Hopeless: teeth 25 and 46 due to root fracture.
 Questionable: teeth 23 and 24 because of structural concerns, tooth
45 because of the incomplete endodontic treatment and recurrent
decay, which suggests extensive tooth structure loss under the prosthesis.
 Good: the remaining teeth.

Treatment objectives
The treatment objectives were to establish a state of gingival health,
replace the missing teeth with fixed restorations, improve the esthetic
appearance and to establish an efficient occlusal scheme.

Treatment summary
The treatment started in May 2006 and ended in June 2009. Ten implants were placed, 14 upper crowns and 8 lower crowns were manufactured. Six veneers were bonded (Figs 12-5 to 12-23).

Commentary
In a complex treatment such as the full mouth rehabilitation of a Class
II, division 1 patient documented in this case study, the treatment performed could be challenged and various aspects addressed differently

than what has been described. The skeletal class II condition, ideally,
should have warranted a maxillofacial intervention to decrease the large
anterior horizontal overlap, but the patient refused this intervention. With
this limitation and the acknowledgement that an orthodontic treatment
by itself was not strongly indicated (since the current inclination of the
anterior teeth did not allow for a significant improvement in the relationship between the upper and lower teeth), the restorative route was the
only therapeutic option that could be carried out. The challenges of
prosthetically restoring a class II patient with a large anterior horizontal
overlap include the possibility of; leveling the lower arch; modifying the
upper first premolar by eliminating the palatal cusp in order to provide
the guidance with the opposing canine since, the upper canines often
come into play only in the latter portion of the excursive movement; and
obtaining a light contact between all opposing incisors without overbuilding the upper cingula to the point that they become a hindrance to
speech.
Other aspects that could be discussed are the following:
 Number of implants inserted in view of the number of natural teeth
missing.
 Number of provisional restorations manufactured.
 Choice of articulator and its setting for developing the occlusal scheme.
 Occlusal scheme developed.

Number of implants
For this patient, in the areas where a tooth-borne bridge was considered
too risky (because the edentulous span was long) or unfeasible (because
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Fig 12-8 Full mouth radiographs of
the initial situation. Most of the
endodontically treated teeth need to
be retreated. Teeth 25 and 47 are
hopeless because of root fractures.
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Fig 12-9a Occlusal view of the one-piece eggshell provisional on the model. Due to the presence of several pontics, a stainless steel wire was incorporated to keep the
segments together in the event of a fracture. b The first maxillary eggshell provisional was fabricated in the laboratory on the models mounted on a semi-adjustable
articulator with a facebow registration and at the VDO of the CR record. The reason for opening the VDO at this stage of the treatment was to provide additional thickness to
the resin provisional on the right side in the canine-premolar area. c Occlusal view of the upper arch immediately after the removal of the existing FDPs. Tooth 25 had been
extracted as part of the initial phase of treatment. d The eggshell provisional after direct relining in the mouth with a methyl-methacrylate resin and cementation with a
temporary cement. Care was taken to reline it at the increased OVD recorded with the leaf gauge and used on the articulator. The overbite is now decreased.
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Fig 12-10a A new indirect metal-reinforced resin provisional was fabricated shortly
after the placement of the first provisional to provide a stronger fixed replacement
of the missing teeth, in view of the regenerative procedures to be performed to
allow for the placement of implants. b The metal-reinforced resin provisional in
situ.

c

Fig 12-11a The condition of the upper arch after the regenerative procedures and the placement of implants. b In the lower
arch, implants were inserted only in the right quadrant. Tooth 45 was replaced because it was too structurally compromised to
be maintainable. This implant was inserted immediately after the extraction of the root. c The same implants after 5 months of
bone and soft tissue integration, once the healing abutments have been removed.

there was no posterior abutment), it was decided to place an implant for
each missing tooth being replaced. Some may consider this approach an
overtreatment, since it cannot be demonstrated that all these implants
are necessary for the long-term survival of the rehabilitation, plus it also
increases the cost of treatment. However, it was selected for several
reasons: first, as a “plan for failure” approach (in case of the non-integration of one of the implants, there are enough remaining implants to
allow the fabrication of an FDP); second, to give a larger supporting area

for an improved distribution of occlusal stresses, especially considering
the fact that all the implants have been placed in posterior areas where
the loads are higher; finally, to allow, where possible and indicated, for
the fabrication of single units, which make it much easier to perform
proper oral hygiene at home, especially in consideration of the reduced
manual ability of many older patients. This was done only for the three
implants in the mandibular right quadrant. The maxillary implants, instead, were splinted as follows: 16 and 15, 14 and 13 and 24 to 26.
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Fig 12-12a A few weeks after surgically uncovering the implants, a fixture-level impression was made with squared impression copings, which were painted with the
impression material adhesive to reduce the chance of distortion when applying the implant analogues to the copings embedded in the impression. b The polyether
impression enclosing the impression copings. c The wax-up of the new maxillary provisional prostheses. Note the conformation of the palatal surfaces of the upper teeth
dictated by the class II relationship, mainly the large cingula and the removal of the palatal cusp of the first premolar to make it function like a canine. d New resin
provisional FDPs directly connected to the fixtures were made in CR and at the OVD, which were deemed necessary to provide the space for the prosthetic components and
restorative materials, but, at the same time, in a range that would have allowed the relationship between upper and lower incisors to be manageable from an occlusal point
of view. The reason for placing an implant for each missing tooth was to provide maximum support in a poor quality bone area where functional demands are high.
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Fig 12-13a The space in the anterior region after having placed the new provisional FDPs. This space will be filled in temporarily by applying composite resin to the incisal edges and buccal surfaces of the lower anterior teeth. b Front view of the new
provisional FDPs in occlusion. c Front view of the new provisional FDPs and restored lower incisors with the arches slightly
separated. An effort was made in leveling the occlusal planes and minimizing the two-step plane typically seen in the lower
arch of class II patients, but it is still not ideal.
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Fig 12-14a With the acceptance of the new OVD and occlusal scheme, an initial impression was taken with the provisionals in situ and conical implant impression copings.
b Initial polyether impression. The metal impression posts that remained attached to the implants, once unscrewed and connected to an implant lab analogue, were
repositioned with the proper orientation in the embedded plastic copings. c A second impression was then made using a combination of impression plaster for rigid fixation
and elastomeric material. A small open tray was manufactured for each group of neighboring implants. d A remount polyether impression was then made with a full arch
custom tray that had windows for implant access. Once this material set, the screws were easily accessed and unscrewed.
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Fig 12-15a to d After cross-mounting the models with the antagonist models of the mandibular arch, the volume of the provisionals captured in a silicone matrix guided the
modeling of the implant abutments made with composite resin. On the model obtained from the first impression, the seven resin molded abutments were completed.

Number of provisional prosthesis
Four different provisional FDPs for the maxilla and three FDPs for the
mandible had to be manufactured to handle the challenges that this
clinical situation presented.
In the maxillary arch, the first provisional only allowed the removal of
the existing failing restorations, access to the recurrent caries and to the
cavities for performing the endodontic re-treatments. This provisional

was soon replaced by a metal-reinforced indirect provisional that was
sturdy enough to fill the long-span edentulous areas without breaking
and to last long enough during the necessary healing and maturation
time required by the regenerative procedures. However, it was only once
the implants in both arches were available and ready to be loaded that
the trial of the occlusal scheme to be incorporated in the definitive restoration was carried out (up to this moment, the patient did not have
any posterior tooth to occlude with on the right side except for the first
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Fig 12-16a The titanium abutments were fabricated using a CAD/CAM system that duplicated the shape of the resin prototypes. b On the master model obtained from the
second impression, the metal substructures of the definitive crowns were fabricated in one-piece castings. c Maxillary custom-made titanium abutments. d Mandibular
custom abutments connected to the lower right implants.
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Fig 12-17a Metal try in with acrylic resin jig for verification of CR position at controlled OVD. b Remount impression capturing the metal frameworks and the prepared
natural teeth. c Metal substructures on the maxillary model mounted on the articulator against the unfinished mandibular metal-ceramic prosthesis. The maxillary anterior
teeth were restored with single crowns. d Porcelain bisque-bake try-in with verification appearance, color and occlusal contacts. Preparation of mandibular anterior teeth for
porcelain veneers. In this appointment, an impression was taken of the mandibular veneer preparations incorporating the unfinished posterior metal-ceramic FDPs.
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Fig 12-18a Completed preparations with respect to the outer volume of the planned restorations from the modeling of a preliminary wax-up recorded by a silicone matrix. b
The mandibular anterior teeth before they were prepared. c The six glass-ceramic (lithium disilicate) veneers after cementation with composite resin under rubber dam. d
The completed restorations in a lingual view.

premolar). A new set of provisionals screwed directly to the implants in
the three quadrants was manufactured on models obtained from a
preliminary impression of the implant heads. This was preferred over
the option of fabricating definitive titanium abutments shortly after uncovering the maxillary implants and relining a new provisional. The
reasons were multiple:
During maturation of the peri-implant soft tissues, there may be
enough contraction to expose the metal collar of the abutments if the
finish line of the overlaying crowns was kept too coronal; this would
require a new intervention to modify the abutment to bring more apical
the finish line with the subsequent need of relining the provisional and
making an intraoral impression of the abutments for the fabrication of
the definitive frameworks.
The OVD of the patient was opened arbitrarily as guided by the provisionals in order to obtain enough vertical space, especially on the right
side, for the implant components and the prosthetic materials, and to
better level the arches eliminating the residual steps in the occlusal
planes, typical of Class II patients. This was accompanied by the restoration of the worn mandibular anterior teeth and, thus, also required
a change in the anterior guidance; as a consequence, it was necessary
to verify the acceptance by the patient of this new occlusal scheme. If
any muscle or TMJ discomfort had ensued, a reduction in OVD or a
change in the length of the anterior teeth may have been necessary.
In this uncertainty, it was felt that it was premature to manufacture
the abutments early on. Of course, once the OVD had been tested, the
necessary occlusal adjustments had been carried out and the definitive
abutments were made, a fourth provisional was manufactured for the
implants.

The conservative restoration of the worn mandibular anterior teeth
with a bonded resin mock-up was carried out only when the implantsupported provisionals were delivered (ie, the third provisionals), which
was over a year after treatment had commenced. This implied fabricating a maxillary metal-reinforced second provisional, which had to follow
a less than ideal occlusal plane dictated by the mandibular arch, with
negative consequences on the development of properly disoccluding
guiding surfaces on both sides. These days, we would initially address
the restoration of the worn teeth.

Articulator selection and settings
The fabrication of the final prosthesis was carried out on a semi-adjustable articulator. The determinants for condylar inclination, immediate
side shift and progressive side shift were set with average values obtained from the literature, that is 20 degrees, 1 mm and 10 degrees,
respectively. The maxillary and mandibular casts obtained from the final
impressions were mounted using an earbow transfer leveled on the
horizon and a wax intermaxillary registration record that captured CR at
the OVD at which the rehabilitation was to be fabricated. This OVD was
established in the provisionals. These casts were then cross-mounted
with the casts obtained from impressions of the provisionals in situ using two additional records taken at the same OVD and in the same CR
position. For all these records, the same unique anterior point of contact
was used to control both the OVD and anteroposterior mandibular relationship. The dynamic sliding of the stone casts of the provisionals allowed the modeling of a custom incisal guide made of a self-curing
resin on the incisal table of the articulator.

Case 1: Dr Stefano Gracis
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Fig 12-19a to g Views of the definitive metal-ceramic restorations after cementation. A glass-ionomer cement was used for the crowns on the natural teeth, while a
temporary cement was selected for the implant restorations to allow removal if the situation required.

Fig 12-20a and b Cross-sections of
the initial and final models at the
midline. The overlap at the completion
of the rehabilitation remained the
same 5 mm. Since the gingival
margins of the anterior teeth were not
modified, it was possible to determine
the change in OVD that increased
from 14.5 mm to 17.0 mm. The
overbite was changed from 80% to
60%. The change in anterior guidance
is shown as the change in the
maxillary palatal inclination.

a

b

[AU: Images submitted in PPT with vectors by 29.09.12 – shown here – do not reflect exactly the same pics which are in
manuscript, OK? Height measures and line thickness are quite different!]

This, in turn, allowed the transfer of the functional information incorporated in the provisionals to the wax-up of the definitive restoration,
thus duplicating the functional guides. Experience has shown has shown
this to be a reliable and effective procedure.

Occlusal scheme developed
The occlusal scheme that was developed provided the patient with bilateral simultaneous point contacts on both the tooth and implant supported prosthesis, up to the canines. Since this patient had a mixed

situation, with both ankylosed and ligament-bound supporting pillars,
the clinician did not rely only on the readings of the articulating paper
to determine clinically the presence and proper intensity of the occlusal contacts, but also relied on the patient’s feedback who should
not have had a feeling of prevalence on any side or unit.
At the level of the incisors, an attempt was made to get a near-miss
contact in MI, but this was not easy to accomplish for all the teeth due
to the large horizontal overlap without excessively bulking the cingula
of the upper teeth or excessively lengthening the mandibular incisors.
Since the contacts were not present everywhere or occurring on the
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Fig 12-21 Radiographic full mouth
series at the end of the rehabilitation.

a

b

Fig 12-22a A night guard was
manufactured for the maxillary arch.
Note the flat posterior surfaces and
the slight canine rises that provide
disocclusion of all teeth during the
excursive movements. b The night
guard in situ: all the mandibular teeth
are in contact in habitual closing.

b

Fig 12-23a Orthopantomograph taken
33 months after the completion of the
rehabilitation. b Frontal view after 33
months.
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surface palatal to the cingulum, it was another reason to provide the
patient with a night appliance. The lab-cured acrylic resin appliance,
therefore, was delivered both for protecting the integrity of the finished
restorations and to stabilize the teeth by keeping them in position.
However, it may have been a safer option to splint at least the maxillary
incisors. Certainly, it would have been an easy option to implement.
As far as right and left lateral movements were concerned, the guidance was shared by both the first premolar and, eventually, the canine;
protrusion took place on the central incisors.

Case 2: Dr Iñaki Gamoborena
This treatment series describes the examination, planning and treatment
of a 44-year-old woman who presented after a failing extensive esthetic
treatment, including guided bone regeneration (GBR) procedures (Figs
12-24 to 12-27). Analysis of the functional and esthetic entities shows
the complexity of this case, which needed to be solved with an interdisciplinary approach. The advantages and disadvantages of the different
treatment options are discussed. The decision-making and sequence
of treatment steps leading to a satisfying esthetic result are explained.

Initial presentation
A 44-year-old woman presented to our clinic with a complex situation
after a failing GBR procedure, with an attempt to restore interproximal
bone between teeth 21 and 22 and fill interproximal black spaces. Her
chief complaint was that she was very concerned about her teeth loosening, recession on the anterior front teeth, bleeding gums and root
sensitivity. She was very unhappy with the appearance of her teeth and
the black spaces following the last surgery that embarrassed her when
she smiled (Figs 12-26 and 12-27). Her medical history was not contributory, with no known allergies. She was in good health. She was
highly motivated and keen to start treatment as soon as possible.
On initial extraoral examination and photography, an esthetic evaluation of the face and orofacial window was made. In this particular smile
situation we were lucky with a low smile line, which was at least a good
point with respect to the complexity of the case.

Intraoral examination and
radiographic findings
The patient had soft tissue of medium thickness, dramatic extent of
recession and root exposure, and an adequate band of gingiva. Teeth
16, 15, 12, 24, 25, 27, 28, 36, 41, and 48 were missing. There were
defective restorations with decay and leakage on teeth 18, 17, 14, 23,
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Fig 12-24 Initial orthopantomograph.

Fig 12-25 Initial frontal facial appearance.
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Fig 12-26 Initial periapical radiographs.

Can we please swop number of former 12-25 (radiograph status) with former 12-26
(portrait) for better presentation on this page as shown here?]
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Fig 12-27 Initial images.

38, 35, 44 to 48. The teeth were triangular, and they were all sensitive.
There was some dental drifting. There was a slide in centric on 35 and
fremitus on 21 to 31 and 22 to 33.
The patient had an overbite of 4 mm. Teeth 17, 22, and 32 had class
II tooth mobility, in addition, teeth 42, 31, and 35 had class III tooth

mobility. There was a close proximity of both maxillary sinuses and the
maxillary dental midline was centered.
There was horizontal localized bone loss of over 60%, and bone
defects around teeth 21, 22, 23, 42, 31, 32, and 37. There was furcation involvement in teeth 18, 17, 26, 37, 46, and 47. The crown-to-root
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ratio was in excess of 2:1 and was more pronounced in the lower anterior teeth. Integrated implants replaced teeth 15 and 16, and 24 and
25. Tapered roots were seen in 14, 22, 35, 42 and root proximity in the
mandibular anterior teeth. Defective restorations, and decay leakage
were seen in teeth 18, 17, 14, 23, 38, 35, 44 to 48, with chronic apical
periodontitis in teeth 26 and 46.

Diagnosis
The patient had localized chronic advanced periodontitis with occlusal
trauma.

Etiology
The cause of the chronic advance periodontitis and occlusal trauma
was due to bacterial plaque and iatrogenic restorations.

Contributing factors and prognosis
The patient smoked one pack of cigarettes a day. There was inadequate
tooth replacement and unsuccessful past dental treatments. The patient
neglected her oral health and had inadequate oral hygiene.

12

culty would have been the space present versus the space required for
the completion of a high esthetic overdenture. Some ameloplasty would
have been needed in order to level both occlusal planes, especially on
the second and third quadrants due to the minimal space present from
the mesialization of molars.
Tooth supported FPD and orthodontics was also a viable treatment
option.

Mandible: fixed partial dentures
A conventional bridge (fixed partial denture [FPD]) could have been
fabricated to restore the four lower anterior teeth from canine 43 to
canine 33. However, a few questions would have needed to be addressed. First of all, what kind of defect would be left after teeth extractions and the necessity of periodontal surgery for the defect and buccal
recession on tooth 43? Surgeries could have been performed in both
directions as stated previously to decrease the amount of pink ceramics
on the pontic side of the bridge and to avoid an excessive long canine
due to its recession and disharmony on teeth proportions on the delivery of the bridge. With regards to the replacement of the first lower left
molar, I would only have bonded a wire retainer to the marginal ridges
to avoid more drifting of the second molar and to ensure the stability of
the occlusion.

Treatment options

Maxilla: mixed FPD and RPD

Mandible: removable partial dentures
After extracting the lower anterior incisors, a removable partial denture
(RPD) replacing the four lower anterior teeth and first lower left molar
would have been delivered to the patient. The only advantage for this
treatment would have been the price, as well as the speed of the delivery of the case. No clasps would have been designed on the anterior
area and guiding planes would have been performed with composite
restorations on mesial aspects of both canines, as well as distal of the
second premolar and mesial aspect of the tilted second molar to create
greater stability and comfort for the patient.

Orthodontic treatment would have been ideal to decrease the amount
of vertical bone loss and improve the tooth proportion of 21 and 22 to
the rest of the anterior teeth.
A conventional 6-unit bridge could have been fabricated from canine
to canine, having tooth 11 as an intermediate abutment. Obviously
several connective tissue surgical procedures would have been needed
in order to treat the bone defect left from previous surgery and extractions. Maybe some attachments could have been added distally to the
canines to support an RPD relined on top of the bilateral implants
present. A healing abutment or telescopic type of abutment could have
been used for better RPD stability as discussed previously.

Maxilla: removable partial dentures

Mandible: implant-supported FPDs

A more complex situation would have had to be planned because of the
few good teeth left. A lot of teeth would have needed to be extracted
(18, 17, 14, 21, 22, 26). This would have represented a problem because then it would have been closer to the overdenture rather than the
RPD, which would have meant a more complex design. In both situations I would have recommended to unscrew and get rid of the PFM
crowns and change them for telescopic UCLAs abutments, which would
have given the RPD a better stability and less stress on the anterior teeth
left. No clasps would then have been necessary as the telescopic abutments would have been sufficient for the retention and transversal resilience of the RPD through their friction and the fabricated guided
planes (composite restoration plus combination of axial preparation for
draw) on the interproximal of each teeth. Electro-deposition gold copings
would have been designed over both implant abutments and cemented
with panavia to the removable superstructure for seeking this desired
friction.
The presence of the triangular tooth form on the abutment remaining teeth would have favored more the gingival–axial reconstruction with
a composite of a squarer tooth form rather than shaping the tooth to a
more rectangular shape, which would have made unfavorable front
anterior interdental proportions.
Personally I would have been in favor for the selection of an overdenture type of prosthesis for a better esthetic result, lip support, stability
and comfort without palate coverage as the RPD would. Obviously this
option would have increased the cost, as root canals would have been
needed on each tooth left besides milled gold copings. The only diffi-

The most expensive but durable approach for a susceptible periodontal
and occlusal stability would have been implant-supported FPDs.
A conventional 4-unit screw retained implant bridge could have been
inserted to replace the lower anterior incisors with two implants in sites
32 and 42. A connective tissue graft could have been performed, with
the intention to widen the ridge and create a better pontic adaptation
and design. There could have been a single tooth implant in 35. There
could have been a wire retainer between the crown and the second
molar. Orthodontic treatment could have been carried out to upright the
lower posterior left molars and extrude the canine orthodontically to
level the buccal gingival margin to the contralateral canine 33 with no
crown on it. Only some internal bleaching with hydrogen peroxide and
sodium perborate would have been needed to blend the tooth with the
rest of the front teeth.

Maxilla: implant-supported FPDs
Orthodontic treatment would have been ideal to decrease the amount
of vertical bone loss and improve tooth proportions of 21 and 22 to the
rest of the anterior teeth and decrease the amount of bone grafting procedure (Figs 12-28 and 12-29). When all the tissue and bone would
have been leveled through slow extrusion a single tooth implant would
have been chosen opposed to two adjacent implants as the interproximal papilla between implants are always a problem. A 3-unit bridge
could then have be provided from 13 to 11 or a single tooth implant on
12 then a single tooth implant on 21 and splint 22 to 23 with a group

Case 2: Dr Iñaki Gamoborena

Fig 12-28 Anterior esthetic periodontal and orthodontic treatment plan.
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Fig 12- 29a to c Forced eruption. Temporary and provisional restorations.
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Fig 12-30a to h Implant placement tissue management and provisional restorations.

function scheme to favor shared occlusal load on all anterior teeth. All
this type of decisions would need to be decided once the orthodontic
treatment is completed and with respect to results achieved (Figs 12-29
to 12-31). In the posterior, bilateral sinus lift will be performed following
the 3 months of healing after extractions of 17, 18, and 27. Implants

would have been placed on the same day of the sinus elevations to
replace 17, 14 and 26.
In all treatment options it was decided to keep the implants present.
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Treatment plan that was selected
1. Readjust occlusion with MI in centric relation.
2. Treat acute periodontal problems – extractions of teeth 42, 31, 32
and a provisional acrylic RPD.
3. Remotivate, boost morale, oral hygiene instruction.
4. Scaling full mouth and improving oral health.
5. Complete orthodontics (extrusion, align, upright molars, resolve
spacing).
6. Bilateral sinus lifts and implant placement on teeth 17, 16, 26,
35, 32 and 42 in maxillary and mandibular arches.

c

Fig 12-31a to e Final working casts and final
porcelain and metal restorations.

Fig 12-32a to h Final porcelain and metal restorations.

7. Re-evaluate 21 and 22 after orthodontic extrusion. Soft tissue
surgery. Three-unit bridge on 13, 12, and 11. Single implant
supported crowns on 21, 22, and 23, connected with PFM
crowns.
8. Provisional restoration stabilization of teeth 17 and 16 (acrylic
resin crowns). Provisional removable acrylic RPD on teeth 32 to
42.
9. Maintenance after 6 months (oral hygiene, monthly periodic
assessment).
10. Re-evaluate provisionals.
11. Long-term stabilization (PFM crowns).

Case 2: Dr Iñaki Gamoborena
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Fig 12-33a and b Initial and final panoramic radiographs.

Fig 12-34a Initial appearance. b Appearance after 1
year.

Fig 12-35a to c (below) Final porcelain and metal
restorations.
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Fig 12-36a Orthopantomograph of finished case after 2 years. b Periapical radiograph of 21 implant after 6 years. c Maxillary occlusal view after 2 years. d Mandibular
occlusal view after 2 years. e Right side in MI after 2 years. f Left side in MI after 2 years. g Frontal view in MI after 6 years. h Maxillary anteriors after 6 years.
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Clinical images
Initial images, with the esthetic and orthodontic treatment plan are
shown in Figs 12-24 to 12-28. Treatment stages and final results are
shown in Figs 12-29 to 12-37.

Case 3: Dr Konrad Meyenberg
Case details
The patient at the age of around 60 years presented some major problems in the upper arch (Fig 12-38).
The arch was shortened on the left side (only the first premolar was
in place), on the right side there was an older bridge in place, replacing
the teeth 14 and 12, supported by the teeth 16, 15 and 13. Due to
periodontal and periapical problems, the teeth 16, 15 and 13 caused
constant pain and discomfort during the chewing action. The mobility
of the bridge was high (grade 3). In addition, the different colors of the
teeth and reconstructions were disturbing the patient.
The lower arch presented some older restorations that were not in
need of immediate reintervention.
The patient wanted to achieve the following goals in the maxillary
arch: fixed reconstructions, better esthetics, better chewing comfort,
good long-term prognosis.
Periodontally, there were furcation involvements of teeth 16 (grade
3) and 24 (grade 2) and periodontal probing depth of 6 to 8 mm around
these teeth. Additionally, tooth 13 exhibited a pocket throughout to the
apex on the palatal side due to a combined periodontal and periapical
process. The remaining front teeth 11, 21, 22, and 23 exhibited no

j

Fig 12-37a to c Final restorations.

periodontal problems, no mobility and were vital. The occlusional function was a bilateral group function.
The treatment plan included the following reconstructive concept as
its final goal:
 Reestablishment of the posterior occlusal support by inserting implants at teeth 16, 15, 14, 13, 24, 25, 26.
 Preservation of the abutment teeth 11,21,22, 23 to better control the
occlusal dynamics and forces through the proprioceptive inhibition
of the periodontal and pulpal neuronal input by these roots.
 Establishment of a proper lateral (pure canine guidance) and protrusive guidance.
To establish proper function and adequate esthetics, crowns were also
planned on the remaining teeth 21, 21, 22, and 23. The occlusal height
was not changed.

Treatment strategy
The treatment strategy shows the typical characteristics of a complex
case, where five phases can be distinguished:
 Phase 1: specification of an individually optimized oral hygiene program, extraction of non-preservable teeth, periodontal pretreatment,
first provisional.
 Phase 2: surgical phase (ridge reconstruction, augmentative techniques, placement of implants).
 Phase 3: reevaluation and second provisional on final abutment teeth
and implants, evaluation of function, esthetics and phonetics.
 Phase 4: final definitive treatment plan reconstruction as a copy of
the evaluated provisional reconstructions of phase 3.
 Phase 5: maintenance care.

Case 3: Dr Konrad Meyenberg

a

Fig 12-38a Periapical upper right side. Initial view. b
Frontal view in MI. Initial view. c Periapical upper right
side. Initial view. d Initial radiographs.
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Fig 12-39a Extracoronal attachment attached to two connected adhesive castings. b Initial removable provisional restoration. c Initial model with remaining front teeth after
extraction.

Fig 12-40a Periapical view of upper right implants. b
Periapical of upper left implants.

a

a

b

b

c

Fig 12-41a Frontal view of tooth preparations and implant abutments. b Secondary provisional fixed restoration. c Occlusal view of prepared teeth and implant abutments.  

Sequence of treatment
Teeth 16, 15, 13 and 24 were extracted and and a cast provisional removable partial denture was inserted. To achieve good stability and
occlusal support, an extracoronal attachment was fabricated, attached
to two combined adhesive elements bonded to the teeth 11 and 21. To
prevent unexpected debonding, in addition to the adhesive bonding,
some micropreparations were performed to achieve additional me-

chanical retention (Fig 12-39). The immobility and stability of the provisional at this stage is of essential importance to facilitate postextraction,
surgical and implant healing, and osseointegration.
After a healing period of 2 months, seven implants were placed to
replace the teeth 16, 15, 14, 13 and 24, 25, 26. A simultaneous ridge
augmentation procedure and sinus lift was performed during the implantation in a surgically closed healing approach. The quality and
stability of this first removable provisional was of special importance to
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Fig 12-42a Secondary provisional fixed restoration. b Close up of secondary provisional restoration.

a

b

Fig 12-43a Final restoration on master cast. b Final restorations – occlusal view.
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minimize the risk of implant exposure or dehiscences (Fig 12-39) After
8 months of healing, the implants were exposed and the abutment connection was performed (Fig 12-40)
A second provisional was installed. This was prefabricated in the
laboratory as a shell provisional with an already built-in occlusal guidance. To allow a simple and easily controllable occlusal function, a pure
canine guidance on both sides and a protrusive guidance on the remaining teeth 11 and 21 were constructed. The provisional was constructed
as one unit to minimize mechanical complications. It was screw-retained
on the implants (conical abutments) and cement-retained on the natural teeth (Fig 12-41). A period of 6 months allowed the evaluation of the
occlusal concept, the esthetics and the phonetics. The result was very
positive.

Final restoration
The final prosthesis was fabricated to duplicate the occlusal, functional
and esthetic determinants established in the provisional reconstructions
(Fig 12-42).
To avoid biomechanical complications, the reconstruction was divided into three segments (Fig 12-43): two exclusively implant-supported segments and one exclusively tooth-supported segment. The missing
lateral incisor on the right side was attached as a cantilever to the right
implant site. The implant-supported PFM-bridges were screw-retained
by transocclusal screws, whereas the front PFM-bridge was cemented
on the abutment teeth as one piece to prevent mechanical complications
or tooth migration.

The front canine guidance was exactly transformed from the provisional to the final reconstruction by mounting the casts of the provisionals into a semi-adjustable Whipmix articulator with the aid of a QuickMount facebow. Then, the guidance was transformed onto an incisal
block individualized with acrylic resin.
The patient accepted and tolerated both the functional and esthetic
outcome very well. No mechanical or biological problems have occurred,
since the patient is in a continuous 6-month maintenance recall program
(Figs 12-43 to 12-45)

Summary
In summary, the case can be characterized as a low risk case, since
there were no periodontal or functional risk elements. The selected
technique (PFM-crowns and bridges) is very well established, esthetically excellent and mechanically superior to all-ceramic alternatives.
The retrievability of the implant-supported restorations helps to greatly
reduce the level of intervention in case of biological or technical problems (Fig 12-45).
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Fig 12-44a Final PFM
restorations on master
cast and frontal views.
b Final restoration
upper and lower smile
lines. c Final facial
and gingival contours.
d Incisal edge line.
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Fig 12-45a Radiographs of implant and tooth supported restorations. b Facial view and orthopantomograph of final restoration.
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