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Foreword

I n all clinical procedures that interfere with the
human body, there is an element of risk. Carefully
worded comments on this crucial issue must
reach the patient, often repeatedly, to avoid
unnecessary bodily, mental, or legal harm to the
patient or those providing treatment. This requires
that the clinician establish a relationship and inter-
action with the patient, so that his or her needs,
demands, anatomy, and function can be under-
stood and identified. Further, it is necessary to
explain and visualize what is possible to achieve,
based on established treatment modalities and
the experience of those about to treat the patient.
It is equally important to expose unrealistic expec-
tations of the patient and amongst the patient's
social surroundings.

Clinical osseointegration derives from hardware
and software that together create a reconstruction
system. The therapeutic capacity relies on a team
effort-not only to support clinical decisions and
procedures but also to provide constructive criti-
cal comments, advice, and suggestions in the
individual case. Before any novel treatment proce-
dure is considered, or if new or modified compo-

nents that lack long-term data are used, it is imper-
ative that possible consequences of deviations
from an established, documented protocol be
evaluated.

Edentulism, being a serious handicap, should
be treated with the utmost respect. A clinical
approach should, therefore, include means to
avoid or minimize complications and failures by
optimizing treatment selection, efforts, and ambi-
tions. When there is a doubt as to what to suggest
or what to do it might be better to refrain from
treatment at that time to allow for consultations
outside the team or to refer the patient to another
clinical unit.

This book is intended to show clinicians how to
identify, prevent, and avoid problems in implant
treatment by following logical clinical protocols.

Professor Per-Ingvar Branemark

5

همیار دندانسازان و دندانپزشکان لابراتوار دندانسازی های دنت

t.me/highdent www.highdentlab.com instagram.com/high_dent



Contents

Chapter 1 General Risk Factors

	

13
Preliminary Examination

	

16
General examination

	

16
Etiology of the edentulism

	

17
Extraoral examination

	

17
I ntraoral examination

	

18
Functional evaluation

	

25
Radiographic examination

	

26
Periodontal control

	

27

Chapter 2 Esthetic Risk Factors

	

27
Gingival Risk Factors

	

30
Smile line

	

30
Gingival quality

	

30
Papillae of adjacent teeth

	

30
Dental Risk Factors

	

32
Form of natural teeth

	

32
Position of interdental point of contact

	

32
Shape of the interdental contact

	

32
Bone Risk Factors

	

33
Vestibular concavity

	

33
Adjacent implants

	

33
Vertical bone resorption

	

34
Proximal bony peaks

	

34
Patient Risk Factors

	

36
Esthetic requirements

	

36
Hygiene level

	

36
Provisional ization

	

37

Chapter 3 Biomechanical Risk Factors

	

39
Geometric Risk Factors

	

40
Number of implants less than number of root supports

	

40
Use of Wide Platform implants

	

42
I mplant connected to natural teeth

	

43
I mplants placed in a tripod configuration

	

44
Presence of a prosthetic extension

	

45
I mplants placed offset from the center of the prosthesis

	

45
Excessive height of the restoration

	

46
Occlusal Risk Factors

	

47
Bruxism, parafunctional, or natural tooth fractures resulting from occlusal

factors 47
Lateral occlusal contact on the implant-supported prostheses only

	

47
Lateral occlusal contact essentially on adjacent teeth

	

49
Bone and Implant Risk Factors

	

50
Dependence on newly formed bone in the absence of good initial

mechanical stability

	

50
Smaller implant diameter than desired

	

50

9

همیار دندانسازان و دندانپزشکان لابراتوار دندانسازی های دنت

t.me/highdent www.highdentlab.com instagram.com/high_dent



Contents

Technological Risk Factors

	

51
Lack of prosthetic fit

	

51
Cemented prostheses

	

51
Alarm Signals

	

53
Clinical Examples Using the Biomechanical Checklist

	

56
Case 1

	

56
Case 2

	

58
Case 3

	

60
Case 4

	

64

Chapter 4 Treatment of the Edentulous Maxilla
Central Incisor

	

68
Clinical situation

	

68
Conventional prosthetic solution

	

68
Suggested implant solution

	

68
Alternative implant solution

	

69
Lateral Incisor

	

73
Clinical situation

	

73
Conventional prosthetic solution

	

73
Suggested implant solution

	

74
Alternative implant solution

	

75
Canine 77

Clinical situation

	

77
Conventional prosthetic solution

	

77
Suggested implant solution

	

77
Alternative implant solution

	

78
Premolar 80

Clinical situation

	

80
Conventional prosthetic solution

	

80
Suggested implant solution

	

80
Alternative implant solution

	

81
Molar 82

Clinical situation

	

82
Conventional prosthetic solution

	

82
Suggested implant solution

	

82
Alternative implant solution

	

83
Anterior, Two Teeth Missing

	

84
Clinical situation

	

84
Conventional prosthetic solution

	

84
Suggested implant solution

	

85
Anterior, Three Teeth Missing

	

87
Clinical situation

	

87
Conventional prosthetic solution

	

87
Suggested implant solution

	

87
Alternative implant solution

	

88
Anterior, Four Teeth Missing

	

91
Clinical situation

	

91
Conventional prosthetic solution

	

91
Suggested implant solution

	

91
Alternative implant solution

	

92

67

1 0

همیار دندانسازان و دندانپزشکان لابراتوار دندانسازی های دنت

t.me/highdent www.highdentlab.com instagram.com/high_dent



Contents

Posterior, Two Teeth Missing

	

95
Clinical situation

	

95
Conventional prosthetic solution

	

95
Suggested implant solution

	

95
Alternative implant solution

	

96
Posterior, Three or Four Teeth Missing

	

97
Clinical situation

	

97
Conventional prosthetic solution

	

97
Suggested implant solution

	

97
Alternative implant solution

	

98
Complete-Arch Fixed Prostheses

	

103
Clinical situation

	

103
Conventional prosthetic solution

	

103
Suggested implant solution

	

103
Alternative implant solution

	

104
I mplant-Supported Overdenture

	

107
Clinical situation

	

107
Conventional prosthetic solution

	

107
Suggested implant solution

	

107

Chapter 5 Treatment of the Edentulous Mandible 	111
Central or Lateral Incisors

	

112
Clinical situation

	

112
Conventional prosthetic solution

	

112
Suggested implant solution

	

112
Canine 114

Clinical situation

	

114
Conventional prosthetic solution

	

114
Suggested implant solution

	

114
Alternative implant solution

	

115
Premolar 116

Clinical situation

	

116
Conventional prosthetic solution

	

116
Suggested implant solution

	

116
Alternative implant solution

	

117
Molar 119

Clinical situation

	

119
Conventional prosthetic solution

	

119
Suggested implant solution

	

119
Alternative implant solution

	

120
Anterior, Two Teeth Missing

	

121
Clinical situation

	

121
Conventional prosthetic solution

	

121
Suggested implant solution

	

121
Alternative implant solution

	

122
Anterior, Three or Four Teeth Missing

	

124
Clinical situation

	

124
Conventional prosthetic solution

	

124
Suggested implant solution

	

124
Alternative implant solution

	

125

11

همیار دندانسازان و دندانپزشکان لابراتوار دندانسازی های دنت

t.me/highdent www.highdentlab.com instagram.com/high_dent



Contents

Posterior, Two Teeth Missing

	

126
Clinical situation

	

126
Conventional prosthetic solution

	

126
Suggested implant solution

	

126
Alternative implant solution

	

127
Posterior, Three or Four Teeth Missing

	

129
Clinical situation

	

129
Conventional prosthetic solution

	

129
Suggested implant solution

	

129
Alternative implant solution

	

130
Complete-Arch Fixed Prostheses

	

135
Clinical situation

	

135
Conventional prosthetic solution

	

135
Suggested implant solution

	

135
Alternative implant solution

	

136
I mplant-Supported Overdenture

	

138
Clinical situation

	

138
Conventional prosthetic solution

	

138
Suggested implant solution

	

138

Chapter 6 Treatment Sequence and Planning Protocol 143
Radiographic Examination

	

143
Bone volume

	

143
Bone Density

	

145
Classification of bone quality

	

145
Classification of bone density

	

145
Radiographic evaluation

	

147
Computer tomographic evaluation

	

148
Evaluation by drilling and tapping resistance

	

149
Preliminary Radiographic Examination

	

150
Preoperative Radiographic Examination

	

152
Surgical Guide

	

154
Treatment Sequence

	

158
Surgical Technique

	

160
Advanced Surgical Techniques

	

162
Guided Tissue Regeneration

	

162
Autogenous bone grafting

	

164
Postoperative Follow-up and Maintenance

	

166
Screw-retained prosthesis

	

166
Cemented prostheses

	

167

Chapter 7 Patient Relations

	

169

Chapter 8 Complications

	

173
First-Stage Surgery

	

173
Second-Stage Surgery + Abutment Connection

	

174
Prosthetic Procedure; Control After Prosthesis Placement

	

174

1 2

همیار دندانسازان و دندانپزشکان لابراتوار دندانسازی های دنت

t.me/highdent www.highdentlab.com instagram.com/high_dent



Chapter 1

General Risk Factors

The use of implants has, little by little, been im-
posed on the world of dentistry. Some years ago,
it was strongly suggested that the practitioners
asked implant patients to sign a consent form to
release the dentist from all responsibility in case of
failure. Then, one day a patient in France sued his
dentist for having prepared his teeth for a fixed
partial denture without suggesting the implant al-
ternative. The patient won the case. Soon it might
be necessary to ask patients to sign a form indi-
cating that they have refused implant treatment.

However, an implant prosthetic reconstruction
does not offer miracles. Complications and fail-
ures are possible. The mere knowledge of the
technique of implant treatment is not sufficient to
eliminate all problems. The dentist has to be able
to analyze a given clinical situation and evaluate
i ts complexity.

For a long time, the identification of a risk patient
has been directly related to anatomic con-
siderations: ample bone meant a good patient and
insufficient bone a bad one. Subsequent analysis
of failures, step by step, has led to a better under-
standing of the parameters that permit a high over-
all treatment success rate, encompassing criteria
related to health, function, and esthetics.

However, the treatment protocols have a ten-
dency to become simpler. The use of self-tapping
or large-diameter implants offers the surgeon
means of treating situations that were considered
restricted only a few years ago. Likewise, for the
prosthetic side, the multitude of components and
abutments, which may be perceived as increas-
ingly complex, now allows the clinician to treat the
majority of situations with a standardized protocol.

The difficulty with implant treatment essentially
l ies in the ability to detect risk patients.

A risk patient is a patient in whom the strict ap-
plication of the standard protocol does not give
the expected results.

For example, a smoker has a 10% higher risk of
osseointegration failure. Likewise, a bruxer has an
i ncreased risk of fracturing prosthetic compo-
nents. These patients should be considered risk
patients. Some risk factors are relative, while oth-
ers are absolute. The distinction between the two
is not as clear as it might appear. However, a num-
ber of relative contraindications or one absolute
contraindication should lead to a reevaluation of
the original treatment plan.
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Chapter 1 General Risk Factors

Note:
The list of pathoses representing relative or absolute contraindications is not exhaustive.
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Chapter 1 General Risk Factors

Preliminary Examination

The aim of the preliminary examination before im-
plant treatment is to identify, at an early stage, any
relative or absolute contraindication. It is useless
to prescribe a computerized tomographic scan if
the patient is not able to open the mouth more
than the width of two fingers.

The first checklist is used at the first clinical ex-
amination to find out if the patient is a good can-
didate for implant treatment. The definitive treat-
ment plan, including number of implants, their
dimensions, and their position, is not decided
until after the final radiographic examination.

Fig 1-1 The preoperative clinical examination should en-
able the detection of patients in whom implant surgery is
contraindicated. (Drawing by Etienne Pelissier.)

General examination

General health
Absolute medical contraindications for implant
treatment are rare. The risk of a focal infection
with an osseointegrated implant is very low and
certainly much lower than with a devitalized tooth.
However, implant surgery presents the same con-
traindications as any bone surgery. Therefore, it is
very important to identify patients who have gen-
eral pathoses (Fig 1-1) (pages 14 and 15).

The distinction between relative and absolute
contradictions is not perfectly defined and should
be adapted to different conditions, for example,
the experience of the clinician. Certain patients
who present general pathoses, such as diabetes
and anemia, should be treated by a well-trained
surgical team under conditions that scrupulously
respect the surgical protocol, especially the strict
aseptic conditions.

Notably, smoking increases the failure rate
about 10% and is a contraindication for protocols
such as bone regeneration or bone grafting.

Age
Implants should not be used on young patients
before the end of their growth, which is approxi-
mately at 16 years for girls and 17 to 18 years for
boys.

On the other hand, there is no upper age limit.
However, elderly patients often present a number
of general health problems, which might con-
traindicate surgery.

Patient psychology and motivation
Implant treatment is still not widely known by the
general public. The information is generally spread
by the weekly magazines or word of mouth, and
not always objectively. Too often, implants are anal-
ogous to esthetic treatment. This misinformation
could have a major impact on a patient's implant
treatment, and it is very important to identify pa-
tients who have unrealistic esthetic demands. The
higher the esthetic requirements, the more neces-
sary it is for the patient to be cooperative and per-
fectly aware of the difficulties, the limitations, and
the duration of the treatment.
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Chapter 1 General Risk Factors

Fig 1-2 If the patient's schedule is not accommodating, it
i s preferable not to initiate complex treatments requiring
frequent recalls, such as guided tissue regeneration, bone
grafting, etc. (Drawing by Ingrid Balbi.)

Fig 1-3 The etiology of the patient's edentulism is an indi-
cator of the potential risk for complications of implant treat-
ment.

Availability
Certain treatment requires frequent availability of
the patient. For example, after a guided bone re-
generation procedure it is necessary to verify,
about every third week, at least during the first
months of healing, that the membrane is not ex-
posed. This kind of treatment might be con-
traindicated for patients who are very busy and
not available (Fig 1-2).

Etiology of the edentulism

plant osseointegration process (if the implants are
buried). However, the pathogenic bacteria existing
i n the pockets around natural teeth could infect the
peri-implant tissue, leading to mucositis (inflamma-
tion of peri-implant soft tissue) and/or peri-implan-
titis (infectious bone loss around the implant).

I f the edentulism is associated with natural teeth
fractured because of bruxism or severe occlusal
disorder, the patient should be considered to have
a significant risk factor. Implant treatment in such
cases should not be proposed unless a sufficient
number of implants can be placed.

Often implant candidates arrive for the initial con-
sultation and their dental history is unknown to the
practitioner responsible for the treatment.
However, the etiology of the edentulism is ex-
tremely important to know (Fig 1-3).
I f the patient has lost the teeth to caries or trauma
(sports, accident, etc), the inherent risk of implant
failure is small.

I f the tooth loss is related to periodontal disease,
the etiologic factors of the disease must be elimi-
nated before the implant treatment commences.
Such patients should be considered to be associ-
ated with a small or moderate risk. The presence of
periodontal disease has little influence on the im-

Extraoral examination

Smile line (Figs 1-4 and 1-5)
The position of the smile line should be noted at
the first consultation. Often, a fixed implant pros-
thesis does not have the same esthetic opportuni-
ties as a traditional prosthesis, especially if the
crest morphology indicates a possible need for
guided tissue regeneration or bone grafting. For
all anterior restorations, a patient who exposes a
large portion of gingiva while smiling should be
considered as a risk patient from an esthetic point
of view (see chapter 2).
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Chapter 1 General Risk Factors

Fig 1-4 An endoperiodontal lesion is present in the maxil-
l ary right lateral incisor. The tooth is to be extracted, and an
i mplant solution is planned.

Fig 1-5 Same patient. The gingiva is not exposed during
smiling, and the situation is favorable for implant place-
ment.

I ntraoral examination

• Jaw opening (Fig 1-6)
The first thing to do before the intraoral examina-
tion is to register the jaw opening. The width of
three fingers corresponds to approximately 45
mm, which represents an ideal opening. Two

fin-gers represents the lower limit, under which it is
not possible to treat the posterior regions.

Hygiene (Figs 1-7 and 1-8)
The evaluation of the patient's oral hygiene is not
relevant for the implant treatment per se. However,
attention should be paid to patients who have
been edentulous for a long time. They have often
forgotten the simple measures of oral hygiene.
Sometimes it is necessary to adapt a treatment
plan that favors simple solutions such as an over-
denture, even if the bone volume is considerable. Fig 1-6 The jaw opening should be

checked before the intraoral examina-
tion begins. An opening width of three
fingers represents a favorable situation.
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Chapter 1 General Risk Factors

Fig 1-7 Healing abutments are shown 3 weeks after place-
ment in a patient who had been edentulous for a long time.
Such patients have often forgotten the simple measures of
oral hygiene. They have to be motivated and followed with
special care.

Fig 1-8 A complete-arch maxillary prosthesis is shown in
an elderly patient at the 6-month follow-up. The extreme
l ength of the prosthetic crowns is intended to compensate
for the severe vertical bone resorption. This type of restora-
tion is very difficult to clean. Patients who have difficulties
maintaining rigorous oral hygiene are sometimes better off
with an overdenture or a prosthesis with high abutment pil-
lars, possibly with false gingiva, if esthetic or functional
(phonetics) problems are present.

Fig 1-9 The maxillary left first premolar has been lost and
should be replaced with an implant. The presence of an
acute infection is a definite contraindication for immediate
i mplant placement. Implant surgery should be delayed a
minimum of 2 months. However, a period of 6 to 8 months
is preferable.

Fig 1-10 Implants have been suggested for a patient who
has large areas of leukoplakia. A dermatologist should be
consulted before implant therapy is initiated.

Presence of lesions, abscess, etc (Figs 1-9 and
1-10)

The presence of any acute infection is a tempo-
rary, absolute contraindication for placing im-
plants. Implant surgery should not be performed

before the lesion is treated and healed. Although
no study exists on the subject, the clinician should
be careful with patients who have mucosal le-
sions. A consultation with a dermatologist might
be necessary.
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Chapter 1 General Risk Factors

Fig 1-11 During the preliminary examination, intraoral pal-
pation reveals knife-edged ridges, which represent a diffi-
cult situation for the surgeon. However, the precise bone
morphology will not be known until after the radiographic
examination.

• Intraoral palpation
The intraoral palpation should be used to evaluate
the following:

The sharpness of the crest. Even if this measure
is imprecise, it indicates knife-edged ridges, for
which bone augmentation techniques often are
necessary (Fig 1-11).
The depth of the vestibule. A shallow vestibule
is often the result of substantial bone resorp-
tion; in these situations, a good esthetic result is
more difficult to obtain and the hygiene will be
more problematic for the patient (Figs 1-12 and
1-13).
The presence of a vestibular concavity close to
the implant sites (Figs 1-14 to 1-16).
The anterior sinus wall, which most often bulges
at the position of the maxillary premolars.

Fig 1-13 An examination 5 years after implant loading re-
veals the absence of the vestibule resulting from the verti-
cal resorption of the crest. Hygiene maintenance can be
difficult, especially for elderly patients. A prosthesis on
high abutments offers an interesting solution in these situ-
ations. (Prostheses by Dr D. Vilbert and S. Tissier.)

Interarch relations (Figs 1-17 and 1-18)
Anteroposterior or lateral discrepancies in the
maxillomandibular relations may lead to pros-
thetic risks. Biomechanically, this situation could
be hazardous, especially in combination with
functional risks, such as bruxism.
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Chapter 1 General Risk Factors

Fig 1-14 A retroalveolar radio-
graph reveals significant re-
sorption at the maxillary right
lateral incisor. An implant
tooth replacement is planned.

Fig 1-15 Same patient. The gingival level
seems appropriate for an esthetic restora-
tion (see chapter 2).

Fig 1-16 Same patient. For this estheti-
cally demanding restoration, it is crucial
that the implant be placed exactly along
the axis of the prosthetic crown. Note the
large concavity at the lateral incisor.
I mplant placement will not be possible
unless a bone graft is completed first.

Fig 1-17 The radiographic profile of a pa-
tient before placement of implants at the
mandibular symphysis reveals an antero-
posterior discrepancy between the max-
i lla and the mandible. To limit the vestibu-
lar offset, and in spite of a sufficient
volume of bone, an overdenture is indi-
cated. (Photo by Dr G. Pasquet and Dr R.
Cavezian.)

Fig 1-18 The maxillary left molars have
been lost, resulting in a significant loss of
bone. Two implants have been placed be-
cause of the limited bone volume avail-
able. Note the buccal position of the
mandibular left second molar. The unfa-
vorable occlusal relationship represents a
functional risk (see chapter 3).

21

همیار دندانسازان و دندانپزشکان لابراتوار دندانسازی های دنت

t.me/highdent www.highdentlab.com instagram.com/high_dent



Chapter 1 General Risk Factors

Fig 1-19 Esthetic and biologic problems are associated
with placing an implant too far apically.

Fig 1-20 A Regular Platform implant
has been used to replace the maxillary
left lateral incisor. Radiographic follow-
up 5 years after implant loading reveals
the deep apical position of the implant
relative to the line connecting the ap-
proximating cementoenamel junctions.

Vertical bone resorption (Figs 1-19 to 1-21)
Most often, the loss of a tooth is followed by bone
loss of minor or major importance. It is necessary
to evaluate the discrepancy between the bone
level at the implant site and the level at the adja-
cent teeth. Too large a difference represents a risk
to both periodontal and peri-implant tissue health
and esthetics. Facing this situation, the clinician
should consider reconstruction of the crest with
bone regeneration or grafting before implant
placement.

Fig 1-21 Same patient. The clinical view at the 5-year fol-
l ow-up reveals the gingival recession distal to the central in-
cisor, resulting from the deep apical position of the implant.
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Chapter 1 General Risk Factors

Fig 1-22 Minimal height required for a single-tooth implant
(CeraOne abutment).

Fig 1-23 Minimal height required for an implant with
MirusCone abutment.

Height between bone crest and opposing tooth
( Figs 1-22 and 1-23)
The vertical height between the bone crest and
the opposing tooth defines the maximum height
of the implant reconstruction. With a single-tooth

abutment, such as CeraOne, a minimum of 6.5
mm is required. However a minimum of 7 mm
should be planned. With a MirusCone abutment,
it is possible to realize a reconstruction with a min-
imum height of 5 mm.

NOTE

With an available height of 5 mm, the gold screws cannot be
covered by resin composite.

Fig 1-24 Occlusal view of an implant-supported prosthetic restoration.
Because of the small available interarch height, and despite the use of a
MirusCone abutment, it is not possible to cover the heads of the prosthetic
gold screws. The screw heads may be damaged over time and become
difficult to loosen if a complication arises.
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Chapter 1 General Risk Factors

Fig 1-25 Radiographic evaluation 3 months after place-
ment of two implants in the mandibular left segment.
Despite the available bone volume, it was possible to place
only a 7-mm implant distally, and with a mesial orientation.
This is due to the uncompensated encroachment of the
maxillary second molar, which has obstructed the passage
of surgical instruments. It is important to always verify the
free access to the implant site, even in patients with normal
j aw opening. The encroachment should be eliminated be-
fore the surgical phase. (Radiography by Dr G. Pasquet
and Dr R. Cavezian.)

Fig 1-26 Obstruction is inherently associated with drill ex-
tensions. Sometimes the large height of an adjacent crown
requires use of a drill extension in the posterior segments.
However, in these regions, the interarch height usually
does not permit passage of the extension, and the implant
placement might be compromised.

• Interarch distance at maximal opening (Figs
1-25 and 1-26)
Access to the implant site should be evaluated
even if the patient has an acceptable oral open-
ing. If an overerupted opposing tooth is not com-
pensated for, it could interfere with the instru-
ments or restrict the free passage of instruments
or screwdrivers. The occlusal curve should be
corrected before implant placement.

• Mesiodistal distance
With Regular Platform implants, a mesiodistal dis-
tance of 7 mm, center to center, is necessary for
avoiding interference between implants or implant
and teeth. For Narrow Platform, 6 mm is required,
and for Wide Platform 8 mm is the minimum dis-
tance. In situations where several implants are to
be placed, these numbers have to be multiplied to
determine the total distance.
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Chapter 1 General Risk Factors

Radiographic examination (Figs 1-30 to 1-35)

For the first consultations, the retroalveolar or panoramic radiographic examination is sufficient for eval-
uating the possibility of implant placement.

The examination of these radiographs is used:
• To verify the feasibility of implant placement by evaluation of the bone height, especially over the in-

ferior alveolar nerve and under the sinus cavity. If the height appears to be sufficient, a computerized
tomographic scan or a Scanora should be prescribed.

• To determine any risks related to vertical bone resorption
• To look for bone pathoses:

All acute infections must be treated before implant placement.
Chronic lesions (periapical granuloma, etc) close to the implant zone must be treated and healed
before implant placement.

Chronic lesions (periapical granuloma, etc) distant from the implant zone (in the opposing arch or
contralateral sector) can be treated after implant placement, provided that the implants are subgin-
gival.

• To evaluate periodontal status.

Fig 1-30 Panoramic radio-
graph of a patient who is
completely edentulous in
both arches. This examina-
tion is sufficient for evaluat-
i ng if implant treatment is
possible. The anatomic struc-
tures are easily recognized:
inferior alveolar nerve (blue
arrow), maxillary sinus (red
arrow), and nasal cavities
(green arrow). However, this
investigation does not allow
an evaluation of the available
bone volume. (Radiography
by Dr G. Pasquet and Dr R.
Cavezian.)

Fig 1-31 A panoramic radio-
graph of a patient who is
edentulous in the mandibular
l eft segment indicates that
the height of the available
bone over the alveolar nerve
may be sufficient for implant
placement. A computerized
tomographic scan or Scanora
should be prescribed.
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Chapter 1 General Risk Factors

Fig 1-32 A retroalveolar radiograph of
the mandibular right segment indicates
that implant treatment may be a good
solution. Note the signs of inflamma-
tion at the apex of the first premolar.
Apical surgery has been performed
and a retrograde filling placed.

Fig 1-33 Same patient. Six months
after apical surgery, the lesion has
practically disappeared. Implants can
be placed.

Fig 1-34 Same patient. Radiographic
evaluation 3 months after implant
placement.

Fig 1-35 A retroalveolar overview could be used for the preliminary examination; however, a three-dimensional bone as-
sessment is necessary for the final implant treatment planning.

Periodontal control

Although the periodontal examination is the last one on this list, it represents an inevitable step in the
preimplant evaluation. A number of studies have shown that the peri-implant tissues are susceptible to
infections caused by pathogenic bacteria originating from the periodontal pockets around natural teeth.
It is, therefore, important to ensure the good health of the periodontal tissues before implant placement
is commenced.

A peri-implant treatment protocol is often necessary to improve the quality of the tissue around the
i mplant abutment.

I t is possible to place the implants after the initial preparation phase and to use the subgingival im-
plant period to undertake periodontal treatment in the dentate segment.
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Chapter 1 General Risk Factors

Suggested Readings
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ing cessation protocol. Int J Oral Maxillofac Implants
1996;11:756-759.

Bain CA, Moy PK. The association between the failure of
dental implants and cigarette smoking. Int J Oral Maxillofac
I mplants 1993;8:609-615.

Sanz M, Etienne D. Identification of risk patients in oral im-
plantology. Part 1. J Parodontol Implant Orale 1998;3:257-
272.

Smith RA, Berger R, Dodson TB. Risk factors associated
with dental implants in healthy and medically compromised
patients. Int J Oral Maxillofac Implants 1992;7:367-372.

Irradiation and implants

Franzen L, Rosenquist JB, Rosenquist KI, Gustafsson I. Oral
i mplant rehabilitation of patients with oral malignancies treated
with radiotherapy and surgery without adjunctive hyperbaric
oxygen. Int J Oral Maxillofac Implants 1997;10:183-187.

De Bruyn H, Collaert B. The effect of smoking on early fail-
ure. Clin Oral Implants Res 1994;5:260-264.

Inflammation of peri-implant tissue

Beglundh T, Lindhe J, Ericsson I, Marinello CP, Liljenborg B,
Thompsen P. The soft tissue barrier at implants and teeth.
Clin Oral Implants Res 1991;2:81-90.

Bragger U, Burgin WB, Hammerle CHF, Lang NP.
Association between clinical parameters assessed around
i mplants and teeth. Clin Oral Implants Res 1997;8:412-421.

Gouvoussis J, Doungkamol S, Yeung S. Cross-infection
from periodontitis sites to failing implant sites in the same
mouth. Int J Oral Maxillofac Implants 1997;12:666-673.

Quirynen M, Listgarten MA. The distribution of bacterial
morphotypes around natural teeth and titanium implants ad
modum Branemark. Clin Oral Implants Res 1990;1:8-12.

Ueda M, Kaneda T, Takahashi H. Effect of hyperbaric oxy-
gen therapy on osseointegration of titanium implants in irra-
diated bone: A preliminary report. Int J Oral Maxillofac
I mplants 1993;8:41-44.

Implants and adolescents

Brugnolo E, Mazzano C, Cordioli G, Majzoub Z. Clinical and
radiographic findings following placement of single-tooth
i mplants in young patients. Case reports. Int J Periodont
Rest Dent 1996;16:421-433.

Koch G, Bergendal T, Kvint S, Johansson UB. Consensus
Conference on Oral Implants in Young Patients. Jonkoping,
Sweden, The Institute for Postgraduate Dental Education,
1996.

Additional readings
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Chapter 2

Esthetic Risk Factors

After having been seen for a long time as merely
a functional screw-retained prosthesis, implant
prosthetics have found a major indication in
restoration of anterior edentulous areas. All the
components necessary for offering the patient the
best of esthetic results exist today.

However, even if scrupulous respect has been
paid to the surgical and prosthetic protocols, the
result is not always satisfactory. This is related to
the fact that there are certain specific parameters
that must be considered for the esthetic implant-
supported prosthesis. Therefore, a specific clinical
examination is necessary to investigate and evalu-
ate esthetic risk factors.

There are several types of esthetic risk factors:

• Gingival risk factors
• Dental risk factors
• Bone risk factors
• Patient risk factors
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Chapter 2 Gingival Risk Factors

Gingival Risk Factors

Smile line (Figs 2-1 and 2-2)

The smile line is the first parameter to evaluate for restorations in the esthetic sectors. A gingival smile
could represent a relative contraindication, especially if other risk factors are associated. In that case, a
traditional prosthetic solution should be considered. If the implant solution is selected, the patient must
be informed about the difficulties and the esthetic risk associated with the treatment.

Gingival quality (Figs 2-3 and 2-4)

The thicker and more fibrous the gingiva, the better the esthetic result. Too-thin gingiva is more difficult
to manipulate and does not always mask the implant and abutment metal parts.

A good height of the keratinized gingiva is also necessary, not only for the tissue health around the
i mplant but also for an improved esthetic result.

Papillae of adjacent teeth (Figs 2-5 and 2-6)

The papillary morphology of the adjacent natural teeth is an important parameter to consider. If the
papillae are long and fine, it is difficult to obtain a perfect esthetic result. On the other hand, if the papil-
l ae are thick and short, their "natural regeneration" is facilitated.

Fig 2-1 The maxillary right central incisor has been lost to

	

Fig 2-2 Same patient. The smile shows gingiva, and the sit
trauma. A partial denture has replaced the lost tooth provi-

	

uation is associated with a considerable esthetic risk factor.
sionally. The loss of tissue necessitates bone regeneration
or bone grafting.
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Chapter 2 Gingival Risk Factors

Fig 2-3 The maxillary left central incisor has been lost to
trauma. Note the quality and thickness of the keratinized
mucosa. This situation is favorable for an implant-sup-
ported prosthesis.

Fig 2-4 An implant-supported prosthe-
sis has replaced the maxillary right
central incisor. Note the thin peri-im-
plant mucosa. The esthetic result is not
satisfactory.

Fig 2-5 The maxillary left central incisor has been lost to
trauma. The interdental papillae of the adjacent natural
teeth are thick and short. The prognosis for their regener-
ation around the implant prosthesis is good. (The final re-
sult is presented in Fig 2-7.)

Fig 2-6 The maxillary left central incisor is to be replaced
with an implant-supported prosthesis. Note the winding of
the gingiva. Complete regeneration of the papillae around
the implants will be difficult to achieve.
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Chapter 2 Gingival Risk Factors

Bone Risk Factors

Vestibular concavity (Figs 2-9 to 2-11)

The presence of a vestibular concavity represents an important esthetic risk factor. Bone regeneration
or grafting is needed before the implant is placed, or the implant will have to be placed following the
bone crest, but with an unfavorable orientation of the prosthesis axis.

Adjacent implants (Figs 2-12 to 2-14)

Even if papillary regeneration occurs naturally at a natural tooth, it is difficult to achieve between two im-
plants because of the absence of a bony papilla (septum) in that situation.

Fig 2-9 A retroalveolar radiograph re-
veals a significant resorption of the
maxillary right lateral incisor. An im-
plant tooth replacement is planned.

Fig 2-11 Same patient. For this kind of
esthetic restoration, it is crucial that the
i mplant be placed exactly along the
axis of the prosthetic crown. Note the
large concavity at the lateral incisor.
I mplant placement will not be possible
unless a bone graft is completed first.

Fig 2-10 Same patient. The gingival level seems appropri-
ate for an esthetic restoration.
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Chapter 2 Gingival Risk Factors

Fig 2-12 The maxillary right central and lateral incisors
have been replaced with single-tooth implants (CeraOne
abutment). Note the absence of papilla between the im-
plants at the follow-up 3 years after implant loading.
(Prostheses by Dr J. Bunni and J.-J. Sansemat.)

Fig 2-14 Same patient smiling. His smile does not reveal
much of the gingiva.

Fig 2-13 Same patient. A radiograph
at the follow-up examination 3 years
after loading reveals the proximity of
the implants and the absence of peaks
of bony septae between the implants,
explaining the lack of gingival papillae.
The use of a Narrow Platform implant
with STIR abutment in the position of
the lateral incisor would certainly have
i mproved the result.

Vertical bone resorption (Figs 2-15 to 2-17)

Vertical bone resorption, resulting from trauma or periodontal disease, leads to a difference between
the bone level where the implants are to be placed and the bone level of the adjacent teeth. If the im-
plant is placed much deeper (more than 3 mm) than the line connecting the approximating cementoe-
namel junctions, the prosthetic crown may not be aligned with the adjacent teeth.

Proximal bony peaks (Fig 2-18)

The retroalveolar radiograph will reveal the presence or absence of bony septa proximal to adjacent
teeth. It is on these peaks that the gingival papillae can be formed.
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Chapter 2 Gingival Risk Factors

Fig 2-15 The risks associated with placing the implant too
far apically.

Fig 2-16 A retroalveolar radiograph of
an implant restoration 3 years after
l oading reveals peri-implant bone sta-
bility. Note the deep countersinking of
the implant relative to the line connect-
i ng the approximating cementoenamel
junctions.

Fig 2-17 Same patient. There is a lack of harmony between
the natural teeth and the implant crowns. Completion of
bone grafting or bone regeneration procedures before im-
plant placement would have eliminated the problem.

Fig 2-18 Preoperative retroalveolar ra-
diograph of the area of the maxillary
l eft central incisor, which has been lost
to trauma. The radiograph shows the
absence of peaks of bony saptae prox-
i mally (arrows). Papillary regeneration
will be more difficult.
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Chapter 2 Gingival Risk Factors

Patient Risk Factors

Esthetic requirements

I t is very important to identify patients who have
unrealistic esthetic demands. The higher the es-
thetic requirements, the more cooperative the pa-
tient should be and the more important it is that
he or she be aware of the difficulties, the limita-
tions, and the duration of the treatment.

Hygiene level (Figs 2-19 to 2-21)
Fig 2-19 A single-tooth implant has been used to replace
the maxillary right central incisor. The patient had peri-
odontal disease, which was treated before implant surgery.
Note the health and quality of the tissues around the heal-
i ng abutment.

Extremely rigorous dental hygiene and good
plaque control must be exercised by the patient to
obtain the expected esthetic results. If not, the
presence of permanent inflammation, even minor,
may compromise the quality and healing capacity
of the gingiva.

Fig 2-20 Same patient at the 2-year follow-up. Note the in-
flammation of the soft tissue (gingivitis and mucositis) and
the presence of bacterial plaque. Mucosal recession is vis-
i ble at the crown-implant interface. The CeraOne abutment
will become visible.

Fig 2-21 Same patient. Radiograph at
the 2-year follow-up.
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Chapter 2 Gingival Risk Factors

Provisional ization (Figs 2-22 to 2-24)

The provisional restoration should be stable and
not compromise the patient's ability to perform
plaque control. If a denture is used, it should be
designed to avoid all movements that interfere
with the implant zone. A metal structure repre-
sents a good option for this type of provisional
restoration.

Fig 2-22 A partial denture is the simplest solution for se-
curing provisional restoration during the implant-healing
phase. However, its instability may cause severe mucosal
problems. In situations aiming for an esthetic restoration, a
denture with a metal framework might be considered.

Fig 2-23 A resin-bonded prosthesis without tooth prepara-
tion represents an ideal solution for provisional restoration
i n situations aiming for an esthetic result. However, their
cost and the problem of their bond strength make this so-
l ution difficult to use.

Fig 2-24 The completely edentulous arch represents a
certain risk because of the difficulty in obtaining a stable
and atraumatic solution for provisional ization. It is impor-
tant to follow such patients very regularly for early detec-
tion of any trauma to the mucosa. The denture base (es-
pecially at the anterior sector) should be remade, at a
minimum, every month.
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Chapter 2 Gingival Risk Factors

Suggested readings

	

Additional reading
Arnoux JP, Weisgold AS, Lu J. Single-tooth anterior implant:
A word of caution. Part I. J Esthet Dent 1997;9:225-233.

Jemt T. Regeneration of gingival papilla after single-implant
treatment. Int J Periodont Rest Dent 1997;17:327-333.

Palacci P, Ericsson I, Engstrand P, Rangert B. Optimal
I mplant Positioning and Soft Tissue Management for the
Branemark System. Chicago: Quintessence, 1995.

Salama H, Salama M, Garber D, Adar P. Developing optimal
peri-implant papillae within the esthetic zone: Guided soft
tissue augmentation. J Esthet Dent 1995;7:125-129.

Tarnow DP, Magner AW, Fletcher P. The effect of the dis-
tance from the contact point to the crest of bone on the
presence or absence of the interproximal dental papilla. J
Periodontol 1992;63:995-996.

Weisgold AS, Arnoux JP, Lu J. Single-tooth anterior implant:
A word of caution. Part II. J Esthet Dent 1997:9:285-294.
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Chapter 3 Biomechanical Risk Factors

• Alarm signals: indication of overload during
clinical function

Note
The presence of several factors indicates a risky
situation for the implants and prosthesis.

Geometric Risk Factors

Number of implants less than number of root supports (Fig 3-1)

To define the ideal number of implants in a given clinical situation, it is not sufficient to consider the num-
ber of teeth. It is necessary to consider the number of root supports to replace. For example, a canine
represents one root support, while a molar represents two root supports.

Note
This evaluation is especially important for restora-
tions supported by fewer than three implants. For
restorations based on three implants or more, it is
possible to use fewer implants than root supports
without substantial increase in load (Fig 3-1).

Fig 3-1 Radiograph at follow-up 4 years after loading.
Note the marginal bone stability, achieved despite the
use of short implants. Even if this situation reveals re-
duced support (three implants for five roots), no sub-
stantial load increase is foreseen due to the inherent sta-
bility offered by the splinting of the three implants.
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Chapter 3 Biomechanical Risk Factors

One implant replacing a molar (Figs 3-2 to 3-6)
A molar needs to be supported by two or three roots to avoid the crown to extend over the roots. Use
of one Regular Platform implant for a molar restoration, therefore, generates a geometric risk score of
2.0 (number of implants less than number of root supports plus a prosthetic extension). The risk score
may be reduced by using one Wide Platform (-1.0) or two Regular Platform implants.

Fig 3-2 Radiograph at the 4-year fol-
low-up. The mandibular right first
molar has been replaced by an im-
plant-supported prosthesis. Note the
large difference between the implant
diameter and the mesiodistal width of
the crown. This situation should be
considered to represent a biomechani-
cal risk. (Prosthesis by Dr P. Simonet
and A. Pinault.)

Fig 3-3 Radiograph at the 1-year fol-
l ow-up. The mandibular left first molar
has been replaced by an implant-sup-
ported prosthesis. The use of a Wide
Platform implant provides a favorable
biomechanical situation. (Prosthesis by
Dr P. Simonet and A. Lecardonnel.)

Fig 3-4 Radiograph at follow-up. A
Regular Platform implant has replaced
the mandibular right first molar. Note
the large height of the crown, its
mesiodistal width relative to the im-
plant diameter, and the fact that the im-
plant is the distal support in the arch.

Fig 3-5 Same patient. The gold screw
of the CeraOne abutment has loos-
ened and the crown has become mo-
bile. In this situation, it is difficult to
break the crown cement from the abut-
ment without damaging the internal
thread of the implant. One solution is to
pierce the crown and retighten the gold
screw. Note: For cemented restora-
tions, it is suggested that the access to
the abutment screw be marked with a
slightly different color of ceramic.

Fig 3-6 The gold screw had to be
changed. However, if the prosthetic
concept is not modified, there is a risk
that the complication will reoccur. Also,
if the fixture has a diameter smaller than
4 mm, it will be at risk of fracturing.
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Chapter 3 Biomechanical Risk Factors

Two implants supporting three roots or more (Figs 3-7 to 3-9)
Replacing three or more root supports with two Regular Platform implants results in a geometric risk
score of 1.0 (number of implants less than number of root supports). If two Wide Platform implants are
used, this risk factor is eliminated.

Fig 3-7 A screw-retained pro-
visional prosthesis is fastened
to the implants in a patient
who exhibits bruxism. Two
Regular Platform implants
(one in position 14 and one
mesially to position 16) re-
place three teeth. This situa-
tion should be considered to
be associated with a certain
risk. (Prosthesis by Dr J.-M.
Gonzalez, Dr P. Rajzbaum,
and C. Laval.)

Fig 3-8 Working cast during the con-

	

Fig 3-9 Same patient. Radiograph taken
struction of a prosthesis to replace the

	

at the placement of the final abutments.
mandibular left first and second molars.
Note the use of a Wide Platform implant in
position 36 and a Regular Platform, 4-mm
diameter, implant in position 37. This situ-
ation is favorable.

Use of Wide Platform implants (Fig 3-10)

The Wide Platform implant provides increased mechanical strength and greater load support than a
Regular Platform implant.

Note
The use of a wide implant in situations of very
dense bone may lead to marginal bone re-
sorption during the healing period. Therefore,
use of this implant in Type I bone is not rec-
ommended.

Fig 3-10 Radiograph taken before second-stage surgery.
When bone volume and density allow, the use of Wide
Platform implants offers an improved biomechanical resis-
tance.
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Chapter 3 Biomechanical Risk Factors

I mplant connected to natural teeth (Figs 3-11 to 3-14)

Combining two systems with a great difference in rigidity (teeth have a mobility on the order of 10 times
greater than that of implants) may result in unbalanced load sharing between the supports. This situa-
tion is assigned a geometric risk factor of 0.5. However, this factor is often combined with other geo-
metric factors, such as lack of bone support and extension (see Fig 3-32).

Fig 3-11 Retroalveolar radiograph. Two Wide Platform im-
plants have been placed in the maxillary left quadrant.
Their positions have been determined by available bone
volume. A connection to natural teeth has been made. This
situation should be considered to be associated with a cer-
tain risk.

Fig 3-12 I nitial clinical view. The mandibular left first and
second premolars will be replaced. The mesiodistal dis-
tance is not sufficient for placement of two implants under
favorable conditions. It was decided to place one implant
in position 34 and to connect it to the crown of the first
molar.

Fig 3-13 Same patient, 1 year after loading. Note the in-
trusion of the natural tooth. This type of orthodontic move-
ment is associated with the use of connectors that allow
vertical movements. If connection is planned, it should be
rigid.

Fig 3-14 The same patient. Radiographic check. Note the
gap between the pontic and the natural tooth.
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Chapter 3 Biomechanical Risk Factors

Implants placed in a
tripod configuration
(Figs 3-15 and 3-16)

Placement of implants along a
straight line at a posterior
restoration allows lateral forces
to induce adverse bending of
the implants. If the implants
are placed in a tripod situation,
these lateral forces will, to a
large extent, be counteracted
by more favorable axial forces.

Fig 3-15 Prosthesis replacing the man-
dibular left second premolar and first
and second molars. Note the antero-
posterior in-line placement of the im-
plants. This situation does not provide
the most effective support for occlusal
forces i n the l ateral direction.
( Prosthesis by Dr J.-M. Gonzalez, Dr P.
Rajzbaum, and C. Laval.)

Fig 3-16 Prosthesis replacing the
mandibular left second premolar and
first and second molars. The placement
of the implants in a tripod configuration
provides better resistance to lateral
forces. Note the reduction of the oc-
clusal table widths and the canine guid-
ance for lateral movement. (Prosthesis
by Dr G. Tirlet and S. Tissier.)

Note

For the complete-arch restoration, in-line placement of implants represents a severe risk of overload.
I t is important that the implants be spread along the alveolar ridge (Figs 3-17 and 3-18).

Fig 3-17 For a complete-arch restoration, it is important
to spread the implants effectively along the ridge. Note
the length of the cantilever extension, which is made pos-
sible by the appropriate implant placement.

Fig 3-18 Loosened prosthesis. The placement of the im-
plants in-line, in combination with the large extensions,
l eads to a risk of mechanical complications, especially if
this situation is combined with an unfavorable occlusal
context. After several incidences of screw loosening, the
abutment screws and two implants fractured.
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Chapter 3 Biomechanical Risk Factors

Presence of a prosthetic extension (Figs 3-19 and 3-20)

In any clinical situation, the presence of an extension will considerably increase the load on the implants,
and each extension will add 1.0 to the risk score. Generally, a situation with two Regular Platform im-
plants and an extension in the posterior region should not be accepted (geometric risk factor = 2.0), if
additional biomechanical risk factors are present.

Fig 3-19 Radiograph taken at the 4-year follow-up. Two im-
plants have been used to replace the mandibular left pre-
molars and first molar. Note the anterior extension of the
prosthesis.

Fig 3-20 Same patient. The anterior implant is fractured.
Several occurrences of screw loosening have preceded
this complication.

I mplants placed offset from the center of the prosthesis (Figs 3-21 to 3-24)

I f the implant axis is placed at a distance from the center of the prosthetic crown, there is a risk that the
lever arm from the occlusal contact to the implant axis will lead to screw loosening or component frac-
ture. However, if such an offset is a part of a tripod arrangement, it is favorable.

Fig 3-21 The offset placement of the implant relative to the
center of the crown is a biomechanical risk factor.

Fig 3-22 Radiograph of an implant-supported prosthesis
replacing the mandibular right second premolar and first
and second molars.
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Chapter 3 Biornechanical Risk Factors

Fig 3-23 Same patient. Six months after the prosthesis
was placed, two abutment screws fractured. Several
episodes of screw loosening preceded the fractures.

Fig 3-24 Prosthesis and two fractured screws. Note the in-
l i ne implant placement and the lingual position of the screw
exits. Severe lateral occlusal interference was detected.

Excessive height of the restoration (Figs 3-25 and 3-26)

When the height of the abutment-crown complex is substantially increased, the force lever arm to the im-
plant head is increased. If lateral forces arise, there is a risk for screw loosening or component fracture.

Fig 3-25 Radiograph at the 3-year fol-
l ow-up. Three implants have been uti-
l i zed for replacing the maxillary left ca-
nine and premolars. The most distal
i mplant is severely inclined to avoid the
anterior sinus cavity. Note the large
height of the prosthetic crowns.

Fig 3-26 Same patient. Note the great height of the pros-
thetic restoration, as a result of bone resorption. The re-
duced occlusal tables with low cuspal inclination reduce
the lateral forces. This situation, however, should be con-
sidered as having a risk.
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Chapter 3 Biomechanical Risk Factors

Occlusal Risk Factors

Bruxism, parafunctional, or natural tooth fractures resulting from occlusal
factors (Fig 3-27)

The etiology of the tooth loss is a good way to
evaluate the occlusal "state" of the patient. Both
force intensity and parafunctional habits can have

a considerable negative effect on the stability of
the implant components. This risk is elevated if
the forces are not transmitted through the im-
plant's axis.

A patient who exhibits bruxism or has lost his or
her teeth to fracture should be considered a high
risk patient, and the implant restoration should be
reinforced by optimal support to compensate for

the severe loading situation. It is crucial that proper
components be used.

Fig 3-27

Lateral occlusal contact on the implant-supported prostheses only
(Figs 3-28 and 3-29)

The natural teeth, "suspended" by their periodontal ligament, have a physiologic mobility and a capac-
i ty for orthodontic movement. On the contrary, the implants are rigid and fixed in their positions.

Therefore, there is a risk that the implants will take a larger charge of the load than the teeth.
To compensate for this risk, the implant prosthesis should ideally be designed in the following way:

occlusal contact at the central fossa, low inclination of the cusps, and reduced size of the occlusal table.
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Chapter 3 Biomechanical Risk Factors

Fig 3-28 Radiograph at placement of the final abutment.
Two Regular Platform implants, 5 mm in diameter, have
been used to replace the mandibular left first and second
molars.

Fig 3-29 Same patient. To limit the la-
teral forces on the restoration, the
occlusal tables have been reduced,
and the occlusal scheme is designed
so that the natural teeth counteract the
l ateral forces during excursive move-
ments of the mandible.

Note
Most cases of occlusal overload in the posterior regions are due to lateral forces, which induce bend-
i ng of the implants. Minimizing or eliminating the lateral contacts will, therefore, significantly reduce
the risk of overload (Figs 3-30 and 3-31).

Fig 3-30 Follow-up 3 years after loading. The mandibular
right first molar has been replaced with an implant-sup-
ported prosthesis. Note the reduced size of the occlusal
table.

Fig 3-31 Radiograph of the same patient at follow-up 3
years after loading. Note the stable bone level around this
Regular Platform, 5-mm-diameter implant. (Prosthesis by
Dr J.-C. Bonturi and P. Guillot.)
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Chapter 3 Biomechanical Risk Factors

Note
I t is always a good idea to design the prosthesis and position the implants so that the occlusal forces
mainly will act along the implant's axes.

Note
If two or more implants are connected to teeth,
the rigidity of the implants makes the implants
absorb the major share of the load, and the
tooth connection will act more or less as a can-
tilevered pontic (Fig 3-32). This situation has a
high geometric risk score and should be
avoided. If performed, lateral contact on the ex-
tension should be minimized.

Fig 3-32

Lateral occlusal contact essentially on adjacent teeth (Figs 3-33 and 3-34)

Elimination of the lateral contacts on implant-supported prostheses provides a more favorable situation.
The proprioceptive capacity of the adjacent teeth may also help to reduce the applied load, particularly
during excursive movements of the mandible.

Fig 3-33 Radiograph at placement of the final abutments.

	

Fig 3-34 Radiograph before second-stage surgery. The
The terminal positions of the implants represent a risk.

	

mandibular left second molar is going to be restored. The
presence of natural teeth distal to the implants represents
a favorable situation. The natural teeth may "protect" the
i mplants during function, especially in patients with an un-
favorable occlusal context.
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Chapter 3 Biomechanical Risk Factors

Bone and Implant Risk Factors

After surgery it is important to evaluate the anchorage quality of each implant. It is then possible to de-
fine a proper healing time before loading of the prosthesis and to estimate the load capacity of each in-
dividual implant.

Dependence on newly formed bone in the absence of good initial mechanical stability

I f the primary stability of the implant is not satisfying, the healing time should be extended, and the im-
plant should be protected from too much load during the first period of function. The absence of good
primary implant stability should be considered as a risk factor only during the first year of function.

Smaller implant diameter than desired (Figs 3-35 to 3-37)

I mplants with smaller diameters have a lesser capacity to support bending forces than do implants with
larger diameters. In the posterior regions, therefore, a minimum of 4-mm diameter implants should be
used. If a Narrow Platform implant is used in the posterior region, this should be considered a major risk
factor (+1.0). If a Regular Platform (3.75-mm diameter) implant is used in the posterior region in combi-
nation with the stronger gold alloy abutment screw (CeraOne, CerAdapt, TiAdapt), this should be con-
sider a moderate risk factor (+0.5).

Fig 3-35 Radiograph at follow-up 2
years after loading. A canine and a pre-
molar have been replaced with two 3-
mm-diameter implants in this young pa-
tient. This situation is associated with a
significant risk. The occlusion should
be verified regularly for early detection
of any overload on the implants.
(Prosthesis by Dr P. Simonet and A.
Pinault.)

Fig 3-36 Radiograph at follow-up 5
years after loading. The use of two
Regular Platform implants to replace
three posterior teeth should be consi-
dered a risk situation. In this case, the
patient has a favorable occlusion,
which explains retrospectively the ab-
sence of any complications (see the
occlusal risk table in chapter 5, page
151). (Prosthesis by Dr M. Jacou and F.
Chalard.)

Fig 3-37 Radiograph at follow-up 2
years after loading. The use of 5-mm-
diameter Regular Platform implants to
replace the molars is ideal, from a bio-
mechanical point of view.
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Chapter 3 Biomechanical Risk Factors

Technological Risk Factors

Lack of prosthetic fit (Figs 3-38 and 3-39)

Studies of complete-arch prostheses supported by implants have shown that often there exists misfit be-
tween prosthesis and implant. This factor alone does not seem to lead to complications, because there
are usually more than enough implants to support the prosthesis. For short-span prostheses in the pos-
terior region, however, where each implant has a strategic value, the lack of prosthetic fit or proper screw
tension may become the origin of a complication. Therefore, if precision and screw tightening in the
posterior region are not controlled, this should be considered a risk factor.

Fig 3-38 Try-in of the metal framework. The gold screws in
positions 45 and 47 are tightened. Note the visible gap at
position 46, which is due to a vertical misfit.

Fig 3-39 Radiograph at the try-in of a metal framework.
Only the anterior gold screw has been tightened. Note the
misfit at the two distal implants.

Cemented prostheses (Figs 3-40 to 3-44)

I f a screw joint will be cemented over, it is important to have a high and stable screw tension, such as
is obtained with gold alloy screws (CeraOne, CerAdapt, TiAdapt, or AurAdapt) when a torque controller
is used. If this is not the situation, a risk factor is present, because retightening is difficult to accomplish
i n this situation.
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Chapter 3 Biomechanical Risk Factors

Fig 3-40 Radiograph after healing, showing two implants
replacing the mandibular left first and second molars. Two
Wide Platform implants have been placed to increase the
biomechanical strength of the restoration. The patient
does not show any signs of parafunction. The situation is
favorable. A cemented-over prosthesis may be chosen.

Fig 3-41 Same patient. Two TiAdapt abutments after labo-
ratory preparation. The gold screws are visible.

Fig 3-42 Same patient. The use of a countertorque device
allows the screws to be tightened to 45 N/cm, which en-
hances the biomechanical resistance of the system.

Fig 3-43 Same patient. Retroalveolar radiograph at follow-
up 6 months after prosthesis placement.

Fig 3-44 Same patient. Prosthetic restoration. (Prosthesis
by Dr J.-M. Gonzalez, Dr P. Rajzbaum, and N. Milliere.)
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Chapter 3 Biomechanical Risk Factors

Note
It is preferable to use a screw-retained prosthesis in a situation with elevated risk (biomechanical risk
score >3). Alarm signals are easier to detect, and complications are easier to handle.

Note
The technological risk factors are often hard to detect in advance. Therefore, to reduce their possible
negative influence, the best solution is to use (1) proven and standardized protocols for the pros-
thesis fabrication, (2) premachined prosthetic components, and (3) tightening instruments with a
stable and predefined tightening torque.

Alarm Signals (Figs 3-45 to 3-51)

Branemark System implants are designed to support prostheses in virtually any clinical situation, pro-
vided that the treatment-planning recommendations are followed. However, should overload occur,
there are usually signs before the complication leads to failure. Therefore, these alarm signals should
not be ignored but rather followed by an analysis of their reason and proper corrective action. In the
event of screw loosening or screw fracture, it is not enough to replace and/or retighten the component;
the cause of the complication should also be identified and eliminated. If treatment is neglected, the
problem may continue and lead to implant failure.

Note
If an alarm signal is found, it is recommended that the aforementioned various biomechanical risk
factors be reviewed with the aim of modifying the situation and reducing or eliminating excessive risk
factors (for example, by reducing or eliminating cantilevers, modifying the occlusion, inserting extra
implants, etc).
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Fig 3-45 Radiograph at follow-up 6 years after loading.
Note the distal extension. Note also the stable bone level
around the implants. (Prosthesis by Dr T. Meyer and F.
Liouville.)

Fig 3-46 Same patient. Prosthesis after removal. The pa-
tient asked for a consultation because the prosthesis had
l oosened. The abutment screw tightness was checked and
the gold screws were changed.

Fig 3-47 Same patient. Occlusal view
at maximum intercuspal contact and in
lateral excursion. Note the contact at
the extension. The occlusion should be
modified to suppress the contacts at
the prosthetic extensions. If screw loos-
ening occurs a second time, the exten-
sion should be eliminated.

Fig 3-48 Prosthesis on a laboratory
cast. Note the fracture on the buccal
aspect of the acrylic resin at the sec-
ond premolar and first molar. This type
of complication may be associated
with an unfavorable distribution of load
or a major occlusal interference. It is
essential to find and correct the reason
for the problem before the prosthesis is
placed in the mouth.
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Chapter 3 Biomechanical Risk Factors

Fig 3-49 Two angulated abutments on implants replacing
the mandibular left and right lateral incisors. The extreme
li ngual orientation of the implants, in combination with an
unfavorable occlusal context, has led to screw loosening.

Fig 3-50 Same patient. Note the bending of the abutment
screw. Note the deformation zone at the cervical end of the
screw (arrows).

Fig 3-51 Radiograph at follow-up 2 years after loading.
Two implants have been placed in positions 21 and 23, re-
placing the maxillary left central and lateral incisors and
canine. Note the mesial offset of the central incisor. The
patient demonstrates an unfavorable occlusal scheme.
The prosthetic gold screws have loosened a number of
times. No modification of the prosthetic design has been
made. The abutment screw in position 23 eventually frac-
tured. Note the loss of bone at position 23.

Torque required for optimal tightening of abutment screws`

Manual tightening mandatory
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Chapter 3 Biomechanical Risk Factors

Clinical Examples Using the Biomechanical Checklist

Case 1 (Figs 3-52 to 3-55)

Clinical situation
The patient is edentulous between positions 24 and 26. Three implants have been placed: two Regular
Platform, 3.75 mm in diameter; and one Regular Platform, 5 mm in diameter. The restoration is made
on EsthetiCone abutments. (Prosthesis by Dr Cardoni and P. Buisson.)

Fig 3-52

	

Fig 3-53

Fig 3-55

Fig 3-54
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Chapter 3 Biornechanical Risk Factors

Geometric risk factors

	

Score

Conclusion: excellent functional prognosis, despite the small framework misfit.

Note: The misfit is not visible on the two radiographs because of their projection. This demonstrates the
problem of identifying small discrepancies on radiographs.
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Chapter 3 Biomechanical Risk Factors

Case 2 (Figs 3-56 to 3-59)
Clinical situation
The patient is edentulous from positions 22 to 26. Two Regular Platform implants have been placed in
positions 23 and 25. The restoration is connected to the natural tooth in position 27. The patient does
not show any signs of bruxism or parafunction. (Prosthesis by Dr F. Decup and S. Tissier.)

Fig 3-56

	

Fig 3-57

Fig 3-58

	

Fig 3-59
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Chapter 3 Biomechanical Risk Factors

Case 3 (Figs 3-60 to 3-62)

Clinical situation
The patient is edentulous distal to position 12. Two Regular Platform implants have been placed in po-
sitions 13 and 15. Note the offset of screw access holes and the cantilever at position 13 (Figs 3-60 and
3-61).

The biomechanical risk score is 4.0 in this situation. Less than 1 year after prosthesis placement, the
prosthetic screws fractured (Fig 3-62, arrow).

Fig 3-60

	

Fig 3-61

Fig 3-62
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Chapter 3 Biomechanical Risk Factors

Same patient (Figs 3-63 and 3-64)

A 7-mm Regular Platform implant (4 mm in diameter) was added distally, and the prosthesis was re-
made. The biomechanical risk score is reduced to 2.0 and the situation is more favorable. However, the
patient should be examined regularly. It is important to ensure that the occlusal scheme does not over-
load the implant prosthesis, especially during lateral excursions.

Fig 3-63

	

Fig 3-64
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Case 4 (Figs 3-65 to 3-68)

Clinical situation
A three-unit prosthesis is in positions 34-35-36 in a bruxing patient; two Regular Platform, 3.75-mm di-
ameter implants have been placed in positions 35 and 36 and an extension has been placed at posi-
tion 34 (Figs 3-65 and 3-66). Several incidences of screw loosening have occurred over the years. Bone
resorption appeared around the anterior implant (Fig 3-67) and it was decided to place an extra implant.
During the healing period the anterior implant fractured (Fig 3-68, arrow).

Fig 3-65

	

Fig 3-66

Fig 3-67

	

Fig 3-68
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Chapter 3 Biomechanical Risk Factors

Comment: The patient should have been treated with three implants of 4 mm in diameter. This should
have eliminated 2.5 geometric risk factors. Because the patient exhibited bruxism, the placement of the
implants in a tripod configuration and/or the use of Wide Platform implants would have been advisable
if anatomy allowed. As soon as an alarm occurs in a bruxing patient, corrective actions should be taken.
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Chapter 4 Treatment of the Edentulous Maxilla

Maxilla: Central Incisor

Clinical situation (Fig 4-1)

Conventional prosthetic solution

	

Fig 4-1

Fixed partial denture
Resin-bonded prosthesis

Suggested implant solution (Figs 4-2 to 4-4)

Regular or Narrow Platform implant with a minimum length of 10 mm and the prosthetic restoration on
a CeraOne abutment.

Fig 4-2 The patient is edentu-
l ous in position 21. A Regular
Platform implant, 3.75 mm in
diameter, has been placed.
The restoration is made on a
CeraOne abutment.

Fig 4-3 Same patient.

	

Final implant

	

Fig 4-4 Same patient. Appearance when
restoration 1 year after loading.

	

smiling. (Prosthesis by Dr S. Lebars and
S. Tissier.)
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Chapter 4 Treatment of the Edentulous Maxilla

Note

The implant should be placed in an ideal position in all three dimensions. If the implant axis is palatal
to the incisal edge, a screw-retained prosthesis is viable. If the axis is buccal, a cemented-over solu-
tion should be considered (Figs 4-5 to 4-8).

Fig 4-5

	

Fig 4-6

Fig 4-7

	

Fig 4-8

Key point
It is essential that a very precise surgical guide be used.
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Chapter 4 Treatment of the Edentulous Maxilla

Alternative implant solution (Figs 4-9 and 4-10)

I f the implant position is not ideal in all three dimensions, or if the peri-implant mucosa is too thin, pre-
senting a risk of abutment visibility, the use of a CerAdapt abutment is recommended.

Fig 4-9 CerAdapt abutment fastened
to an implant. It should be prepared at
the laboratory. The ceramic crown may
be fastened directly to the implant, if
the implant axis is favorable. If not, a
double prosthesis design should be
utilized.

Fig 4-10 Ceramic crown fastened to
the CerAdapt abutment. (Prosthesis by
N. Milliere.)

Limitations and Risk Factors

1 I f the osseous crest is too thin, it is possible to enlarge it with bone regeneration or grafting techniques.
2 The height should be measured from the level of the osseous crest to the occlusal table of the opposing tooth.
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The smile line is the first parameter to evaluate before treatment of the edentulous anterior maxilla. If the patient exhibits a
large portion of gingiva when smiling, the indication for an implant should be carefully evaluated, especially if any other es-
thetic risk factor is present.

2 The presence of substantial vertical bone resorption is a health risk factor for the periodontal and peri-implant tissues.
A discrepancy between the marginal bone level of the adjacent teeth and the level of the crest at the implant site repre-
sents serious esthetic risk.

Note
A patient with a gingival smile associated with
substantial vertical bone resorption should be
considered a patient with a major risk (Fig 4-11).

Fig 4-11

3 To obtain a satisfactory peri-implant gingival morphology, there should be tissue volume about 20% greater than the esti-
mated need. This surplus allows the prosthodontist to adapt the gingiva to the prosthetic reconstruction.

4 The diameter of the nasopalatine canal can sometimes be large enough to impede implant placement. The only means of
registering the size and position of the canal with sufficient precision is axial computerized tomographic scan sections. It
is possible to fill the canal with a bone graft.

5 A Narrow Platform implant should not be used in the case of parafunction or bruxism.

Note: This checklist is specific for the risk factors involved when the maxillary central incisor is missing. However, before an
i mplant-supported prothesis is planned for in this region, the general checklist should be utilized (see chapter 1, pages 14
and 15).

Chapter 4 Treatment of the Edentulous Maxilla
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Chapter 4 Treatment of the Edentulous Maxilla

Note
If the implant is positioned too far labially, there is a risk of mucosal recession and, consequently, an
esthetic risk factor is present (Figs 4-12 and 4-13).

Fig 4-12 Two implants have been placed in positions 11
and 21. CeraOne abutments are in place. Note the
slightly too far labial position of the implant in position 11.

Fig 4-13 Same patient at 1-year follow-up. Note the light
recession of the mucosa at position 11.

Solutions:
. Place a connective tissue graft.
. Make or remake the prosthesis on a CerAdapt abutment.

Note
If the implant is placed
too far palataly, there
is a maintenance risk
because of the form
of the prosthesis. This
situation may also
lead to screw loosen-
ing or debonding of
the cemented crown
( Fig 4-14).

Fig 4-14

Note
For esthetic reasons, it is preferable to have the
implant placed slightly palatally rather than
labially.

Technical note
I t is possible to take an impression at the im-
plant level during surgery. This makes it possi-
ble to place the definitive abutment and to at-
tach a provisional crown at the second-stage
surgery. The adaptation of the mucosa will be
more precise.
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Chapter 4 Treatment of the Edentulous Maxilla

Maxilla: Lateral Incisor

Clinical situation (Fig 4-15)

Fig 4-15

Conventional prosthetic solution

Partial denture
Resin-bonded prosthesis (Figs 4-16 and 4-17)

Fig 4-16 Preparations for a resin-bonded prosthesis.

	

Fig 4-17 Same patient. Prosthesis in place. (Prosthesis by
Dr J.-M. Gonzalez, Dr P. Rajzbaum, X. Daniel, and P.
Poussin.)
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Chapter 4 Treatment of the Edentulous Maxilla

Suggested implant solution

Because the mesiodistal space is limited, placement of a Narrow Platform implant and the prosthetic
restoration on a STR abutment should be considered (Figs 4-18 to 4-25).

Fig 4-18 Agenesis at positions 12 and 22.
I nitial situation after completion of ortho-
dontic treatment. (Orthodontic treatment
by Dr F. Fontanelle.)

Fig 4-21 Same patient. Clinical view dur-
i ng try-in with a STR abutment. Note that
the width is more favorable.

Fig 4-19 Same patient. A CeraOne abut-
ment has been placed on the implant in
position 22. Note that the abutment is too
wide in this situation.

Fig 422 Same patient. Radio-
graphic examination of the
STIR abutment.

Fig 4-20 Radiographic exam-
i nation of the CeraOne abut-
ment. Note the proximity to
the natural teeth.

Fig 4-23 Same patient. Prepared STR
abutment with screw and metal cap.

Fig 4-24 Two ceramometal
crowns.

Fig 4-25 Same patient. Final
situation. (Prosthesis by Dr J.
Pillet and P. Amiach.)
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Chapter 4 Treatment of the Edentulous Maxilla

Note
Generally, the absence of a maxillary lateral incisor is due to agenesis. The lack of the dental germ
suppresses the normal development of the alveolar crest, which leads to a vestibular concavity. In
that case, it may be difficult to place the implant along an ideal axis. Bone regeneration or grafting
should be considered.

Note
The implant should be placed in an ideal position in all three dimensions. If the implant axis is palatal
to the incisal edge, a screw-retained prosthesis is viable. If the axis is buccal, a cemented-over solu-
tion should be considered.

Key point
I t is essential that a very precise surgical guide be used.

Alternative implant solution

If the implant position is not ideal in all three dimensions, or if the peri-implant mucosa is too thin, pre-
senting a risk of abutment visibility, the TiAdapt or AurAdapt abutment is recommended. It is also pos-
sible to use a custom-made abutment (Procera System).

1 The dimensions given are for a Narrow Platform implant. If a Regular Platform implant is used, 1 mm should be added.
2 If the osseous crest is too thin and/or there is a significant vestibular concavity, bone regeneration or grafting should be

considered.
3 The height should be measured from the level of the osseous crest to the occlusal table of the opposing tooth.
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Chapter 4 Treatment of the Edentulous Maxilla

1 The smile line is the first parameter to evaluate before treatment of the edentulous anterior maxilla. If the patient exhibits a
l arge portion of gingival smile, the indication for an implant should be carefully evaluated, especially if any other esthetic
risk factors are present.

2 The presence of substantial vertical bone resorption is a health risk factor for the periodontal and peri-implant tissues.
A discrepancy between the marginal bone level of the adjacent teeth and the osseous crest at the implant site represents
a serious esthetic risk.

3 To obtain a satisfactory peri-implant gingival morphology, there should be tissue volume about 20% greater than the esti-
mated need. This surplus allows the prosthodontist to adapt the gingiva to the prosthetic reconstruction.

Note: This checklist is specific for the risk factors involved when the maxillary lateral incisor is missing. However, before an
i mplant-supported restoration is planned for in this region, the general checklist should be utilized (see chapter 1, pages 14
and 15).

Technical note
It is possible to take an impression at the implant level during surgery. This makes it possible to place
the definitive abutment and to attach a provisional crown at the second stage surgery. The adapta-
tion of the mucosa will in this case be more precise.
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Chapter 4 Treatment of the Edentulous Maxilla

Maxilla: Canine

Clinical situation
(Figs 4-26 and 4-27)

Conventional prosthetic
solution

Fig 4-26 Fig 4-27

Fixed partial denture
Resin-bonded prosthesis

Suggested implant solution
(Figs 4-28 and 4-29)

Regular Platform implant, 4 mm in di-
ameter, with a minimum length of 10
mm and the prosthetic restoration on
a CeraOne abutment.

Fig 4-28 Same patient.
Radiograph taken 3 years
after loading. The restora-
tion is on a CeraOne abut-
ment. (Prosthesis by Dr B.
Fleiter and P. Loisel.)

Fig 4-29 Tooth 13 has been replaced
with an implant-supported ceramic
crown, shown 4 years after loading. Note
the esthetic integration of the restoration.
(Prosthesis by Dr N. Vincent, X. Daniel,
and P. Poussin.)
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Chapter 4 Treatment of the Edentulous Maxilla

Note
The implant should be placed in an ideal position in all three dimensions. If the implant axis is palatal
to the incisal edge, a screw-retained prosthesis is viable. If the axis is buccal, a cemented-over solu-
tion should be considered (see page 69).

Key point
I t is essential that a very precise surgical guide be used.

Alternative implant solution

I f the implant position is not ideal in all three dimensions or if the peri-implant mucosa is thin, presenting
a risk of showing the abutment metal, use of the TiAdapt or the CerAdapt abutment is recommended.

Note: To allow better adaptation of the prosthesis to the gingival contour, the CerAdapt abutment may
be indicated to improve the esthetic result.

1 If the osseous crest is too thin, it is possible to enlarge it with bone regeneration or grafting techniques.
2 The height should be measured from the level of the osseous crest to the occlusal table of the opposing tooth.
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1 The smile line is the first parameter to evaluate before treatment of the edentulous anterior maxilla. If the patient exhibits a
l arge portion of gingiva when smiling, the indication for an implant should be carefully evaluated, especially if any other es-
thetic risk factor is present.

2 The presence of a substantial vertical bone resorption is a health risk factor for the periodontal and peri-implant tissues. A
discrepancy between the marginal bone level of the adjacent teeth and the osseous crest at the implant site represents a
serious esthetic risk.

3 To obtain a satisfactory peri-implant gingival morphology, tissue volume should be about 20% greater than the estimated
need. This surplus allows the prosthodontist to adapt the gingiva to the prosthetic reconstruction.

4 Because implants lack resilience, there is a risk of occlusal overload in the presence of canine guidance, and screw loos-
ening may occur (see Alarm Signals, chapter 3). In a patient who exhibits bruxism or parafunction and canine guidance,
use of a Wide Platform implant should be considered, if bone volume and bone density allow.

Note: This checklist is specific for the risk factors involved when the maxillary canine is missing. However, before an implant-
supported restoration is planned for in this region, the general checklist should be utilized (see chapter 1, pages 14 and 15).

Technical note
I t is possible to take an impression at the implant level during surgery. This makes it possible to place
the definitive abutment and to attach a provisional crown at the second-stage surgery. The adapta-
tion of the mucosa will be more precise.
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Chapter 4 Treatment of the Edentulous Maxilla

Maxilla: Premolar

Clinical situation (Fig 4-30)

Fig 4-30

Conventional prosthetic solution

Partial denture
Resin-bonded prosthesis (Fig 4-31)

Suggested implant solution
(Figs 4-32 to 4-34)

Regular Platform implant, 4 mm in diameter, with
a minimum length of 10 mm and the prosthetic
restoration on a CeraOne abutment.

Fig 4-31 Occlusal view of
a resin-bonded prosthe-
sis.

Fig 4-32 Tooth 14 has been replaced
with an implant, shown during the
placement of the CeraOne abutment.

Fig 4-33 Tooth 24 has been replaced
with an implant prosthesis, shown 1
year after loading.

Fig 4-34 Tooth 25 has been replaced
with an implant prosthesis, shown 3
years after loading. The patient had se-
vere periodontal disease, which was
treated before implant placement.
Note the stability of the peri-implant
bone level. (Periodontal treatment by
Dr J.-L. Giovannoli.)
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Chapter 4 Treatment of the Edentulous Maxilla

Alternative implant solution

If the width of the osseous crest allows and the bone density is favorable, the use of a wide implant is
recommended. For prosthetic reasons, sometimes the Regular Platform 5-mm-diameter implant should
be considered. If the peri-implant mucosa is thin, presenting a risk of showing the abutment metal, the
use of CerAdapt is recommended.

Limitations and risk factors

1 Dimensions are given for a Regular Platform implant. If a wide platform or 5-mm implant is used, 1 mm should be added.
2 If the osseous crest is too thin, it is possible to enlarge it with bone regeneration or grafting techniques.
3 The height should be measured from the level of the osseous crest to the occlusal table of the opposing tooth.

Under the sinus, the bone often has a low density. The use of larger-diameter implants should, therefore, be considered.
The healing time should be prolonged in situations with Type IV bone.

2 Because implants are considerably more rigid than teeth, there is a risk that the implants may absorb a larger share of the
l oad when mixed with natural teeth. Therefore, lateral occlusal contacts on the implant crown should be avoided and the
cuspal inclination should be low.

Note: This checklist is specific for the risk factors involved when the maxillary premolar is missing. However, before an im-
plant-supported restoration is planned for in this region, the general checklist should be utilized (see chapter 1, pages 14
and 15).

Technical note
I t is possible to take an impression at the implant level during surgery. This makes it possible to place
the definitive abutment and to attach a provisional crown at the second-stage surgery. The adapta-
tion of the mucosa will be more precise.

8 1

همیار دندانسازان و دندانپزشکان لابراتوار دندانسازی های دنت

t.me/highdent www.highdentlab.com instagram.com/high_dent



Chapter 4 Treatment of the Edentulous Maxilla

Maxilla: Molar

Clinical situation (Fig 4-35)

Conventional prosthetic solution

Fixed partial denture
Resin-bonded prosthesis (Figs 4-36 and
4-37)

Fig 4-36 Laboratory cast.
The patient is edentulous in
position 16.

Fig 4-35

Fig 4-37 Same patient. Tooth
16 is replaced with a resin-
bonded prosthesis. (Prosthesis
by Dr J.-M. Gonzalez, Dr P.
Rajzbaum, X. Daniel, and P.
Poussin.)

Suggested implant solution (Fig 4-38)

Wide Platform implant with a minimum length of 10 mm and the prosthetic restoration on a CeraOne
abutment.

Fig 4-38 Same patient. Radiograph taken at 7 years follow-up after place-
ment of the acrylic resin metal crown. Bone grafting was performed before
i mplant placement. Today, a Wide Platform implant would be used.

Note
The implant axis should be directed through the center of the
occlusal table to increase the biomechanical resistance of
the restoration.
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83

Alternative implant solution

I f the mesiodistal space is too large (>12 mm), it is possible to use two Regular Platform implants to in-
crease the biomechanical resistance of the restoration.

Limitations and risk factors

1 Dimensions are given for a Wide Platform implant. If a Regular Implant is used, 1 mm should be subtracted.
2 I f the osseous crest is too thin, it is possible to enlarge it with bone regeneration or grafting techniques.
3 The height should be measured from the level of osseous crest to the occlusal table of the opposing tooth.
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Chapter 4 Treatment of the Edentulous Maxilla

Maxilla: Anterior, Two Teeth Missing

Clinical situation
(Figs 4-39 and 4-40)

Fig 4-39 The patient has lost teeth 11 and
12 in an accident. Despite the bone de-
fect, the situation is favorable because the
patient has a favorable smile line and the
available mesiodistal space is sufficient
(the restoration is presented in Fig
4-41 and following).

Fig 4-40 The patient has lost teeth 11 and
12 in an accident. Because of the small
available mesiodistal space, the situation
is complex. The regeneration of the
papilla between teeth 11 and 12 is not
l i kely to occur.

Conventional prosthetic solution

Fixed partial denture
Removable partial denture

Fig 4-41 The patient has lost teeth 11 and

	

Fig 4-42 Same patient with the
12

	

to

	

trauma.

	

Two

	

13-mm

	

Regular

	

sional crowns in the mouth.
Platform implants have been inserted.
Clinical situation after placement of the
CeraOne abutment.

Fig 4-43 Same patient 1 year after place-
ment of the final ceramometal crowns.
(Prosthesis by Dr P.-E. Crubille and C.
Laval.)

provi-

Fig 4-44 Same patient.
Radiographic examination 18
months after loading. (The
surgical phase is presented
i n Figs 6-34 to 6-36 on page
162.)
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Suggested implant solution

Edentulous positions 11 and 21 (Figs 4-41 to 4-44): Two Regular Platform implants on single-crown
restorations (CeraOne, CerAdapt, or TiAdapt).

Edentulous positions 11 and 12 or 21 and 22 (Fig 4-45): One Regular and one Narrow Platform implant
or two Narrow Platform implants with single-crown restorations (CeraOne, CerAdapt, TiAdapt, or STR).

Chapter 4 Treatment of the Edentulous Maxilla

Note
A good esthetic result depends on the possibility of obtaining papillary
regeneration between the two implants (see chapter 2).

Note
The replacement of a central incisor and a lateral incisor with implant-
supported prostheses represents a major esthetic challenge and
should be approached with great care.

Fig 4-45 Teeth 21 and 22
have been replaced with im-
plants. Note the use of a
Narrow Platform implant (3.3
mm in diameter) for replace-
ment of the lateral incisor.

1 If the osseous crest is too thin, it is possible to enlarge it with bone regeneration or grafting techniques.
2 The height should be measured from the level of osseous crest to the occlusal table of the opposing tooth. If a CeraOne

abutment is used, the height must be a minimum of 7 mm.
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Chapter 4 Treatment of the Edentulous Maxilla

1 The smile line is the first parameter to evaluate before treatment of the edentulous anterior maxilla. If the patient exhibits a
l arge portion of gingiva when smiling, the indication for an implant should be carefully considered, especially if any other
esthetic risk factor is present.

2 The presence of substantial vertical bone resorption is a health risk factor for the periodontal and peri-implant tissues. A
discrepancy between the marginal bone level of the adjacent teeth and the level of the crest at the implant site represents
a serious esthetic risk.

3 To obtain satisfactory peri-implant gingival morphology, tissue volume should be about 20% greater than the estimated
need. This surplus allows the prosthodontist to adapt the gingiva to the prosthetic reconstruction.

4 The diameter of the nasopalatine canal can sometimes be large enough to impede implant placement. The only means of
registering the size and position of the canal with sufficient precision is axial computerized tomographic sections. It is pos-
sible to fill the canal with a bone graft. The use of Narrow Platform implants should be considered.

Note: This checklist is specific for the risk factors involved when two teeth are missing from the anterior maxilla. However,
before an implant-supported restoration is planned for in this region, the general checklist should be utilized (see chapter 1,
pages 14 and 15).

Technical note
It is possible to take an impression at the implant level during surgery. This makes it possible to place
the definitive abutments and to attach provisional crowns at the second-stage surgery. The adapta-
tion of the mucosa will be more precise.
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Chapter 4 Treatment of the Edentulous Maxilla

Maxilla: Anterior, Three Teeth Missing

Clinical situation (Figs 4-46 and 4-47)

Fig 4-46 Panoramic radiograph. Teeth 12 and 21 have to
be extracted. An implant solution is foreseen. (Radiography
by Drs G. Pasquet and R. Cavezian.)

Fig 4-47 Same patient after extraction of teeth 12 and 21.

Conventional prosthetic solution

Fixed partial denture
Removable partial denture

Suggested implant solution

This situation can be treated with
one fixed partial denture or with
three single crowns.

Two Regular Platform implants
with a prosthetic bridge reconstruc-
tion on EsthetiCone or MirusCone
abutments (Figs 4-48 and 4-49).
( Three Regular or Narrow
Platform implants with three single
crowns on CeraOne, CerAdapt, or
TiAdapt abutments.

Fig 4-48 Same patient. Two implants
have been placed in positions 12 and 21.
Appearance at placement of the
EsthetiCone abutments.

Note
To prevent the implants from being too close, it is preferable that a
Narrow Platform implant be used to replace the lateral incisors.

Fig 4-49 Same patient at the
3-year follow-up.
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Chapter 4 Treatment of the Edentulous Maxilla

Alternative implant solution

Two Regular Platform implants with a prosthetic bridge on two MirusCone abutments and an extension
( Figs 4-50 to 4-54).

Fig 4-50 Initial situation. The patient has
lost teeth 11, 21, and 22 to trauma.
Visualization of the smile line.

Fig 4-52 Same patient. Occlusal view of
the final prosthesis. Note the extension in
position 22.

Fig 4-51 Same patient. Extensive bone
l oss impedes placement of an implant in
position 22. Note the horizontal bone loss
(arrow). The area is not visible when the
patient is smiling, and it was decided not
to place a bone graft before the restora-
tion.

Fig 4-53 Same patient. Final prosthesis 1
year after placement. (Prosthesis by Dr C.
Finelle, X. Daniel, and P. Poussin.)

Fig 4-54 Same patient 1 year
after loading.
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Chapter 4 Treatment of the Edentulous Maxilla

Note
It is important to avoid occlusal contact on the
extension during excursive movements of the
mandible. Use of a 4-mm-diameter implant as
distal support should be considered (Figs
4-55 to 4-57).

Fig 4-55 Two-year follow-up after loading. The patient con-
sults for pain at the implant site in position 11. Note the fis-
tula located distal to position 11 (arrow).

Fig 4-56 Same patient.
Retroalveolar radio-
graph. No bone loss is
visible. The prosthesis
and the abutment
seem to be in place.
The prosthesis was re-
moved and the abut-
ment screw and pros-
thesis were examined.
The abutment screw of
i mplant in position 11
was loose. The abut-
ment was disinfected,
and the abutment
screw was changed.

Fig 4-57 Same patient. Occlusal examination. Note the
contact at the extension. Note the abrasion on the adjacent
teeth, which provides evidence of an unfavorable occlusal
context. If the occlusal contact on the extension not sup-
pressed during excursive jaw motion, the complication is
likely to be reproduced.

1 If the osseous crest is too thin, it is possible to enlarge it with bone regeneration or grafting techniques.
2 The height should be measured from the level of the osseous crest to the occlusal table of the opposing tooth. If a CeraOne

abutment is used, the height must be a minimum of 7 mm.
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Chapter 4 Treatment of the Edentulous Maxilla

1 The smile line is the first parameter to evaluate before treatment of the edentulous anterior maxilla. If the patient exhibits a
l arge portion of gingiva when smiling, the indication for an implant should be carefully evaluated, especially if any other es-
thetic risk factors are present.

2 The presence of substantial vertical bone resorption is a health risk factor for the periodontal and peri-implant tissues. A
discrepancy between the marginal bone level of the adjacent teeth and the level of the crest at the implant site represents
a serious esthetic risk.

3 To obtain a satisfactory peri-implant gingival morphology, tissue volume should be 20% greater than the estimated need.
This surplus allows the prosthodontist to adapt the gingiva to the prosthetic reconstruction.

4 The diameter of the nasopalatine canal can sometimes be large enough to impede implant placement. The only means of
registering the size and position of the canal with sufficient precision is axial computerized tomographic sections. It is pos-
sible to fill the canal with a bone graft. Use of a Narrow Platform implant should be considered.

Note: This checklist is specific for the risk factors involved when three teeth are missing in the anterior maxilla. However, be-
fore an implant-supported restoration is planned for i n this region, the general checklist should be utilized (see chapter 1,
pages 14 and 15).

Technical note
I t is possible to take an impression at the implant level during surgery. This makes it possible to place
definitive abutments and to attach provisional crowns at the second-stage surgery. The adaptation
of the mucosa will be more precise.
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Chapter 4 Treatment of the Edentulous Maxilla

Maxilla: Posterior, Two Teeth Missing

Clinical situation (Figs 4-68 and 4-69)

Conventional prosthetic solution

Fixed partial denture
Removable partial denture

Fig 4-68

	

Fig 4-69

Suggested implant solution

I t is suggested that two teeth missing between natural teeth be replaced by single-tooth abutments,
CeraOne, or TiAdapt (Fig 4-70), and that two splinted teeth on MirusCone or TiAdapt abutments be
used for the free-end situation (Fig 4-71). Splinting is recommended in all situations in which the posi-
tion or inclination of the implant axis is unfavorable.

Fig 4-70 (left) Occlusal view. The space in positions 14
and 15 has been filled with two single crowns on CerAdapt
abutments. (Prosthesis by Dr J.-M. Gonzalez, Dr P.
Rajzbaum, X. Daniel, and P. Poussin.)

Fig 4-71 (right) Occlusal view. The free-end situation in po-
sitions 14 and 15 has been restored with two splinted
crowns. The presence of a large sinus prevents placement
of a third implant. Note that a molar has been placed in po-
sition 15 to increase the occlusal contact surface.
( Prosthesis by Dr J.-M. Gonzalez, Dr P. Rajzbaum, and C.
Laval.)
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Edentation I mplants

2 premolars (2 root supports) 2 Regular Platform, 4 mm in diameter

1 premolar + 1 molar (3 root supports) 3 Regular Platform or 1 Regular + 1 Wide Platform

2 molars (4 root supports) 3 Regular Platform or 2 Wide Platform
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Chapter 4 Treatment of the Edentulous Maxilla

Maxilla: Anterior, Four Teeth Missing

Clinical situation (Figs 4-58 and 4-59)

Fig 4-58 Panoramic radiograph. The patient is being
treated for periodontal disease. The four maxillary incisors
should be extracted. (Radiograph by Drs G. Pasquet and
R. Cavezian.)

Fig 4-59 Same patient 2 months postextraction.

Conventional prosthetic solution

Fixed partial denture
Removable partial denture (Fig 4-60)

Fig 4-60

	

Fig 4-61 Same patient as in Fig 4-58.
Clinical view during implant placement.
Note the use of a very precise surgical
guide (see chapter 6). To place the im-
plants at the same depth, a bone re-
generation technique is used.

Fig 4-62 Same patient with the provi-
sional restoration 6 months after load-
i ng. (Prosthesis by Dr J.-M. Gonzalez, Dr
P. Rajzbaum, X. Daniel, and P. Poisson.)

Suggested implant solution

Four Regular or Narrow Platform implants with single crowns on CeraOne, CerAdapt, or TiAdapt abut-
ments (Figs 4-61 and 4-62).
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Chapter 4 Treatment of the Edentulous Maxilla

Three Regular Platform implants with a prosthetic bridge reconstruction on MirusCone, EsthetiCone,
or TiAdapt abutments.

To prevent the implants from being too close, it is preferable that a Narrow Platform implant be used to
replace the lateral incisors.

Alternative implant solution

Two Regular Platform 4-mm-diameter implants and a prosthetic bridge reconstruction with two ex-
tensions on MirusCone abutments (Figs 4-63 to 4-66).

Fig 4-63 Teeth 12, 11, 21, and 22 have been lost to peri-
odontal disease. Two implants have been placed in posi-
tions 11 and 21. Use of two EsthetiCone abutments.

Fig 4-64 Same patient. Ceramometal bridge.

Fig 4-65 Same patient. Occlusal view. (Prosthesis by Dr C.
Knaffo-Bellity and J. Dhont.)

Fig 4-66 Radiograph taken 3
years after loading. The situa-
tion is stable. This circum-
stance, however, should be
considered to be associated
with a certain risk. The bone
l oss around implant 21 was de-
tected at the abutment con-
nection.

Note
It is important to avoid occlusal contact on the extension during excursive movements of the
mandible. Use of 4-mm-diameter implants should be considered. This situation entails a certain risk.
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Two Regular Platform implants (if possible, 4 mm in diameter) and a prosthetic bridge reconstruc-
tion on MirusCone or TiAdapt abutments.

Chapter 4 Treatment of the Edentulous Maxilla

Fig 4-67 The patient is edentulous in positions 12 to 22. Two implants have
been placed. A prosthesis was made. Radiograph taken 2 years after loading.

1 I f the osseous crest is too thin, it is possible to enlarge it with bone regeneration or grafting techniques.
2 The height should be measured from the level of osseous crest to the occlusal table of the opposing tooth. If a CeraOne

abutment is used, the height must be a minimum of 7 mm.

1 The smile line is the first parameter to evaluate before treatment of the edentulous anterior maxilla. If the patient exhibits a
l arge portion of gingiva when smiling, the indication for an implant should be carefully evaluated, especially if any other es-
thetic risk factors are present.

2 The presence of substantial vertical bone resorption is a health risk factor for the periodontal and peri-implant tissues. A
discrepancy between the marginal bone level of the adjacent teeth and the level of the crest at the implant site represents
a serious esthetic risk.

3 To obtain satisfactory peri-implant gingival morphology, tissue volume should be about 20% greater than the estimated
need. This surplus allows the prosthodontist to adapt the gingiva to the prosthetic reconstruction.

4 The diameter of the palatal nasal canal can sometimes be large enough to impede implant placement. The only means of
registering the size and position of the canal with sufficient precision is axial computerized tomographic sections. It is pos-
sible to fill the canal with a bone graft. Use of a Narrow Platform Implant should be considered.
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Chapter 4 Treatment of the Edentulous Maxilla

Note: This checklist is specific for the risk factors involved when four teeth are missing in the anterior maxilla. However, be-
fore an implant-supported restoration is planned for in this region, the general checklist should be utilized (see chapter 1,
pages 14 and 15).

Technical note
I t is possible to take an impression at the implant level during surgery. This makes it possible to place
definitive abutments and to attach provisional crowns at the second-stage surgery. The adaptation
of the mucosa will be more precise.
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Chapter 4 Treatment of the Edentulous Maxilla

Alternative implant solution

Sometimes, because of a prominent sinus, it is not
possible to place the minimum of two implants in
a free-end situation. When only a single implant
can be placed posteriorly to the distal tooth, a pros-
thetic bridge may be made to connect the implant
to that tooth. Such connection should be rigid to
ensure distribution of the occlusal forces between
the implant and the tooth.

Fig 4-72
Radiograph
taken 4 years
after loading.
Because of
the position of
the sinus, only
one implant
was placed.
The connec-
tion to the ca-
nine is rigid.
Note the sta
ble bone level around the implant. However, this situation
should be considered to be associated with a risk.

Note
This situation should be considered to entail a certain biomechanical risk (see the biomechanical
checklist in chapter 3). Wide Platform implants should be considered in this situation because of
their greater load capacity.

1 The dimensions given are for Regular Platform implants. If Wide Platform implants are used, 2 mm should be added.
2 I f the osseous crest is too thin, it is possible to enlarge it with bone regeneration or grafting techniques. In this situation, the

healing time should be prolonged.
3 The height should be measured from the level of osseous crest to the occlusal table of the opposing tooth. If a CeraOne

abutment is used, the height must be a minimum of 7 mm.

1 Under the sinus, the bone often has a low density. The use of larger-diameter implants should, therefore, be considered.
The healing time should be prolonged in situations with Type IV bone.

2 Because implants are considerably more rigid than teeth, lateral occlusal contacts on the implant crown should be avoided
and the cuspal inclination should be low in the posterior region.

Note: This checklist is specific for the risk factors involved when two teeth are missing in the posterior maxilla. However, be-
fore an implant-supported restoration is planned for in this region, the general checklist should be utilized (see chapter 1,
pages 14 and 15).
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Chapter 4 Treatment of the Edentulous Maxilla

Maxilla: Posterior, Three or Four Teeth Missing

Clinical situation (Fig 4-73)

Conventional prosthetic solution (Figs 4-74 and 4-75)

Removable partial denture

	

Fig 4-73

Fig 4-74 ( Prosthesis by Dr J.-
M. Gonzalez, Dr P. Rajzbaum,
C. Laval, and C. Millet.)

Fig 4-75

Suggested implant solution (Figs 4-76 and 4-77)

Minimum of three Regular Platform implants with a fixed partial denture (three to four crowns) on
MirusCone abutments. Use of Regular Platform implants, 4 mm in diameter, or Wide Platform implants
should be considered.

Fig 4-76 Three implants have been
placed to replace the teeth lost distal to
position 13. Shown is the situation 3 years
after loading. Note the use of Regular
Platform implants 5 mm in diameter and 6
mm long posteriorly. Note the stability of
the peri-implant bone. Note the reduction
of the occlusal surface in position 16.
(Prosthesis by Dr D. Vilbert and S.
Tissier.)

Fig 4-77 Three implants have been
placed to replace the teeth lost distal to
position 13. Shown is the situation 4 years
after loading. Note the use of two Regular
Platform implants 5 mm in diameter and 6
mm long posteriorly. Note the stability of
the peri-implant bone. (Prosthesis by Dr
D. Vilbert and Mr S. Tissier.)
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Chapter 4 Treatment of the Edentulous Maxilla

Alternative implant solution

Sometimes only two implants can be placed. This situation is far from ideal and should be considered
to entail a moderate to substantial biomechanical risk. Use of Wide Platform implants should be con-
sidered in this situation because of their greater load capacity.

Note
Connection of two implants with one or more natural teeth is not recommended. The splint can be
considered an unsupported extension to the implant prosthesis, because the implants have a much
stiffer anchorage than the teeth. This situation represents a substantial biomechanical risk.

Note
I f only two implants can be placed, it is preferable
to connect only one to the teeth and to place a
single crown on the other. The bending flexibility
of the implant will compensate for the mobility of
the tooth. Use of Wide Platform implants is rec-
ommended in this situation (Fig 4-78).

Fig 4-78

Limitations and risk factors

1 The dimensions given are for Regular Platform. If Wide Platform or 5-mm-diameter implants are used, 1 mm should be added.
2 I f the osseous crest is too thin, it is possible to enlarge it with bone regeneration or grafting techniques. In this situation, the

healing time should be prolonged.
3 The height should be measured from the level of osseous crest to the occlusal table of the opposing tooth. If a CeraOne

abutment is used, the height must be a minimum of 7 mm.

Under the sinus, the bone often hase a low density. The use of larger- diameter implants should, therefore, be considered.
The healing time should be prolonged in situations with Type IV bone.

2 When the sinus volume does not allow placement of an implant under favorable conditions, a sinus-grafting procedure may
be considered.
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Chapter 4 Treatment of the Edentulous Maxilla

Note: This checklist is specific for the risk factors involved when three or four teeth are missing in the posterior maxilla.
However, before an implant-supported restoration is planned for in this region, the general checklist should be utilized (see
chapter 1, pages 14 and 15).
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Chapter 4 Treatment of the Edentulous Maxilla

Maxilla: Complete-Arch Fixed Prostheses

Clinical situation (Figs 4-79 and 4-80)

Fig 4-79

	

Fig 4-80

Conventional prosthetic solution

Complete denture

Suggested implant solution (Figs 4-81 to 4-85)

Use of four to six implants, placed in an arch form, should be considered. In the posterior region, the
4-mm-diameter Regular Platform implant, or, if the bone volume allows, an even larger diameter implant
should be used. It is important that the implants be spread in the anteroposterior direction. The restora-
tion should be made on MirusCone abutments or standard abutments when considerable vertical bone
resorption has taken place.

Fig 4-81 Six implants have been placed to treat a completely edentulous maxilla. Note the use of two Wide Platform im-
plants posteriorly.

1 0 3
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Chapter 4 Treatment of the Edentulous Maxilla

Fig 4-82 Same patient: Occlusal view during the place-
ment of healing abutments. Note the spread of the im-
plants along the crest.

Fig 4-83 Complete-arch implant restoration. Note the
height of the clinical crowns and their contact with the sim-
ulated gingiva. The minimal bone resorption has permitted
the construction of a prosthesis with a "natural" dental pro-
file. (Prosthesis by Dr J.-M. Gonzalez, Dr P. Rajzbaum, and
C. Laval.)

Fig 4-84 Complete-arch implant restoration. Moderate
bone resorption has necessitated the realization of gingiva
i n rosy ceramic to mask the abutments and avoid phonetic
problems. (Prosthesis by Dr J.-M. Gonzalez, Dr P.
Rajzbaum, and C. Laval.)

Fig 4-85 Two complete-arch dentures in the maxilla and
the mandible. Major bone resorption has forced the fabri-
cation of a large segment of false gingiva. Note the open-
i ng between the false gingiva and the mucosa to permit
oral hygiene measures. (Prosthesis by Dr J.-M. Gonzalez,
Dr P. Rajzbaum, and C. Laval.)

Alternative implant solution (Figs 4-86 to 4-91)

In patients with extreme bone resorption, or with a large maxillomandibular discrepancy, a prosthesis at-
tached to a rigid bar should be considered. This type of construction makes it possible to place the im-
plants in a more optimal position in accordance with the available bone volume and to benefit from the
advantages of both the complete prosthesis (good lip support) and the fixed parial denture (lack of palatal
contact). This solution also helps to solve phonetic problems and facilitates oral hygiene procedures.

104

WWW.HIGHDENT.IR 
همیار دندانسازان و دندانپزشکان



Chapter 4 Treatment of the Edentulous Maxilla

Fig 4-86 A patient with a labiopalatal cleft has been
treated with a bone graft surgery. (Surgery by Dr P.
Tessier.) The morphology of the crest does not permit the
retention of a complete denture. Five implants have been
placed in a manner to allow construction of a retention sys-
tem for a prosthesis. One implant did not osseointegrate.

Fig 4-87 Same patient. Laboratory cast. A MirusCone
abutment is placed on the Wide Platform implant in posi-
tion 15. EsthetiCone abutments have been placed on the
other implants.

Fig 4-88 Same patient. A bar has been placed on the four
implants. Note the four female parts of the attachments
(Ceka).

Fig 4-89 Same patient. Inside view of the prosthesis.

Fig 4-90 Same patient. Inside view of the prosthesis. Note
the male parts of the attachments. A prosthetic palatal part
is not necessary because of the good positioning of the im-
plants and their adequate capacity to support the occlusal
l oads.
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Chapter 4 Treatment of the Edentulous Maxilla

Fig 4-91 Same patient smiling, and with the prosthesis in
place. (Prosthesis by Dr J.-M. Gonzalez, Dr P. Rajzbaum, X.
Daniel, and P. Poussin.)

1 The dimensions given are for Regular Platform implants. If Wide Platform or 5-mm-diameter implants are used, 1 mm
should be added.

2 I f the osseous crest is too thin, it is possible to enlarge it with bone regeneration or grafting techniques. In this situation, the
healing time should be prolonged.

3 The height should be measured from the level of osseous crest to the occlusal table of the opposing tooth.

1 Bone volume after Lekholm and Zarb (1985).
2 Bone density after Lekholm and Zarb (1985).
3 Distance between implants measured as shown in Fig 5-56.

Technical note
It is possible to take an impression by using the surgical guide; this will allow transfer of the vertical
i nterarch distance and the maxillomandibular relationship to the laboratory.
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Chapter 4 Treatment of the Edentulous Maxilla

Maxilla: Implant-Supported Overdenture

Clinical situation (Fig 4-92)

Fig 4-92 Panoramic radiograph. An implant solution is envisioned for the maxilla. The radiograph shows that the bone
volume is insufficient for placement of implants behind the second premolars. An implant-supported overdenture is an in-
teresting option for this kind of situation.

Conventional prosthetic solution

Complete denture

Suggested implant solution (Figs 4-93 to 4-95)

Use of four Regular Platform implants, in the positions of the lateral incisors and the first premolars,
should be considered (if possible, 4 mm in diameter) on standard or MirusCone abutments.

Fig 4-93 Four implants have been placed to support a bar.

	

Fig 4-94 Same patient. Inside view of the prosthesis. Note
(Prosthesis by J. Ollier.)

	

the positions of the clips. (Prosthesis by Dr T. Nguyen and
D. Raux.).
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Chapter 4 Treatment of the Edentulous Maxilla

Note
This type of prosthesis may induce consider-
able forces on the implants and should not be
considered a risk-free solution.

Note
Use of only two implants in this situation
should be considered notably risky if the bone
volume and density are not optimal.

Fig 4-95 Same patient at the 3-year follow-up. Note the sta-
ble bone level around the implants.

1 Bone volume after Lekholm and Zarb (1985)
2 Bone density after Lekholm and Zarb (1985)
3 Two implants should be considered extremely risky.
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Chapter 4 Treatment of the Edentulous Maxilla

This alternative represents the ideal
solution. The clips should be placed
between the implants to distribute
the load.

This solution is biomechanically less
favorable than the previous solution
because the lateral forces are less
optimally distributed to all implants.

1 09

Note: This checklist is specific for the risk factors involved with the implant-supported overdenture. However, before an im-
plant-supported restoration is planned for in this region, the general checklist should be utilized (see chapter 1, pages 14
and 15).

This solution should be considered
to represent a high biomechanical
risk. The prosthesis should be con-
sidered as a fixed prosthesis sup-
ported by four implants with poste-
rior extensions.

This situation represents a moderate
biomechanical risk. The implants
could be overloaded by lateral
forces. Note: It is important that im-
plants be strictly parallel: prosthetic
tolerance is less than 5 degrees.

Use of only two implants should be
considered an extreme biomechani-
cal risk if the bone volume and qual-
ity are not optimal and/or if the pa-
tient presents with an unfavorable
occlusal context.
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Chapter 5 Treatment of the Edentulous Mandible

Mandible: Central or Lateral Incisors

Clinical situation (Fig 5-1)

Fig 5-1 The patient has lost
tooth 41 in a sports accident.
The mesiodistal space is
about 6 mm. An implant solu-
tion may be planned.

Conventional prosthetic solution

Resin-bonded prosthesis

Suggested implant solution
(Figs 5-2 to 5-5)

Narrow Platform implant with the prosthetic
restoration on an STR abutment.

Fig 5-2 STIR abutment with screw and
ceramometal crown, replacing tooth 41.
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Chapter 5 Treatment of the Edentulous Mandible

Note
Treatment of this type of edentulism is difficult and should be performed with a maximum of pre-
cautions. Generally, the mesiodistal space is too small for placing implants without the risk of touch-
ing the root of an adjacent tooth.

1 I f the osseous crest is too thin, it is possible to enlarge it with bone regeneration or grafting techniques.
2 The height should be measured from the level of osseous crest to the occlusal table of the opposing tooth. If a CeraOne

abutment is used, the height must be a minimum of 7 mm.

i The presence of a substantial vertical bone resorption is a health risk factor for the periodontal and peri-implant tissues. A
discrepancy between the marginal bone level of the adjacent teeth and the level of the crest at the implant site represents
a serious esthetic risk. Because of the proximity between teeth and implants, placement of the implants too deep relative
to the line connecting the approximating cementoenamel junctions should be avoided (see Fig 1-19).

Note: This checklist is specific for the risk factors involved when the mandibular central or lateral incisor is missing. However,
before an implant-supported restoration is planned for in this region, the general checklist should be utilized (see chapter 1,
pages 14 and 15).
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Chapter 5 Treatment of the Edentulous Mandible

Mandible: Canine

Clinical situation (Figs 5-6 and 5-7)

Fig 5-6 The patient has an ectopic tooth in position 33. It
has not been possible orthodontically to replace the tooth
i n the arch. An implant solution is foreseen.

Fig 5-7 Same patient. Study case. The mesiodistal gap
and the thickness of the crest are sufficient to allow
i mplant placement.

Conventional prosthetic solution

Fixed partial denture
Resin-bonded prosthesis

Suggested implant solution (Figs 5-8 and 5-9)

Regular Platform implant, 4 mm in diameter, with a minimum length of 10 mm and the prosthetic
restoration on a CeraOne abutment.

Fig 5-8 Same patient at
placement of the CeraOne
abutment.

Fig 5-9 Same patient.
Final ceramometal crown.
( Prosthesis by Dr J.-C.
Furon, J. Dhont, and R.
Standardi.)

Note
The implant should be placed in an ideal position in all three dimensions. If the implant axis is palatal
to the incisal edge, a screw-retained prosthesis is viable. If the axis is buccal, a cemented-over solu-
tion should be considered (see page 69).

Key point
I t is essential that a very precise surgical guide be used.
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Chapter 5 Treatment of the Edentulous Mandible

Alternative implant solution

I f the implant position is not ideal in all three dimensions, or if the peri-implant mucosa is thin, present-
i ng a risk of visibility, use of the TiAdapt or the CerAdapt abutment is recommended.

Note: To allow better adaptation of the prosthesis to the gingival contour, the TiAdapt or CerAdapt abut-
ment may be indicated to improve the esthetic result.

11 5

Technical note
I t is possible to take an impression at the implant level during surgery. This makes it possible to
attach a provisional crown at the second-stage surgery. The adaptation of the mucosa will be more
precise.

1 The presence of a substantial vertical bone resorption is a health risk factor for the periodontal and peri-implant tissues. A
discrepancy between the marginal bone level of the adjacent teeth and the level of the crest at the implant site represents
a serious esthetic risk.

2 To obtain satisfactory peri-implant gingival morphology, tissue volume should be about 20% greater than the estimated
need. This surplus allows the prosthodontist to adapt the gingiva to the prosthetic reconstruction.

3 Because implants lack resilience, there is a risk of occlusal overload in the presence of canine guidance, and screw loos-
ening may occur (see Alarm Signals, chapter 3). In a patient who exhibits bruxism or parafunction and canine guidance,
use of a Wide Platform implant should be considered, if bone volume and bone density allow.

Note: This checklist is specific for the risk factors involved when the mandibular canine is missing. However, before an
i mplant-supported restoration is planned for in this region, the general checklist should be utilized (see chapter 1, pages 14
and 15).

1 I f the osseous crest is too thin, it is possible to enlarge it with bone regeneration or grafting techniques.
2 The height should be measured from the level of osseous crest to the occlusal table of the opposing tooth. If a CeraOne

abutment is used, the height must be a minimum of 7 mm.
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Chapter 5 Treatment ot the Edentulous Mandible

Mandible: Premolar

Clinical situation (Fig 5-10)

Fig 5-10 Tooth 35 has been extracted and should be
replaced with an implant. The mesiodistal gap seems suf-
ficient, and teeth 34 and 36 are intact.

Conventional prosthetic solution

Fixed partial denture
Resin-bonded prosthesis

Suggested implant solution (Figs 5-11 and 5-12)

Regular Platform implant, 4 mm in diameter, with a minimum length of 10 mm and the
prosthetic restoration on a CeraOne abutment.

Fig 5-11 Same patient. Final prosthe-
sis on a CeraOne abutment.
( Prosthesis by Dr J.-C. Bonturi and P.
Guillot.)

Fig 5-12 Same patient at follow-up 2 years after loading.
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Chapter 5 Treatment of the Edentulous Mandible

Alternative implant solution (Figs 5-13 and 5-14)

I f the width of the bone crest allows (agenesis), the use of a Wide Platform implant is an alternative. For
prosthetic reasons, the 5-mm-diameter Regular Platform implant could be considered.

Fig 5-13 The patient has
presented with agenesis at
tooth 45. A Wide Platform
implant has been used to
acquire increased biome-
chanical strength for the
prosthesis.

Fig 5-14 Same patient at placement of
the CeraOne abutment.

Note
I f the three-dimensional implant placement is not ideal, or if the peri-implant mucosa is thin, present-
i ng a risk of abutment visibility, use of the CerAdapt abutment is recommended (Figs 5-15 to 5-18).

Fig 5-15 Tooth 35 should be
replaced and tooth 36 should
be restored.

Fig 5-16 Same patient. A 10-
mm-long Regular Platform
i mplant is placed in position 35.

Fig 5-17 Same patient. CerAdapt
abutment. The internal hexagon
allows the use of the counter-
torque device.

Fig 5-18 Same patient after
placement of two In-Ceram
crowns in positions 35 and 36.
( Prosthesis by Dr J.-M.
Gonzalez, Dr P. Rajzbaum, and
N. Milliere.)
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1 The dimensions given are for a Regular Platform implant. If a wider implant is used, 1 to 2 mm should be added.
2 I f the osseous crest is too thin, it is possible to enlarge it with bone regeneration or grafting techniques.
3 The height should be measured from the level of osseous crest to the occlusal table of the opposing tooth. If a CeraOne

abutment is used, the height must be a minimum of 7 mm.

1 Generally, the foramen is found between the premolars, slightly below the apices. The dental nerve bundle may loop in
front of the foramen, which may put the nerve bundle at risk of being damaged during implant placement, leading to pares-
thesia or anesthesia of the lip. A computerized tomogram will effectively disclose such a nerve loop.

2 Because implants are considerably more rigid than teeth, there is a risk that the implants may absorb a larger share of the
l oad when mixed with natural teeth. Therefore, lateral occlusal contacts on the implant crown should be avoided and the
cuspal inclination should be low.

Note: This checklist is specific for the risk factors involved when the mandibular premolar is missing. However, before an
implant-supported restoration is planned for in this region, the general checklist should be utilized (see chapter 1, pages 14
and 15).

Technical note
I t is possible to take an impression at the implant level during surgery. This makes it possible to place
the definitive abutment and to attach a provisional crown at the second-stage surgery. The adapta-
tion of the mucosa will be more precise.

Chapter 5 Treatment of the Edentulous Mandible

Limitations and risk factors
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Chapter 5 Treatment of the Edentulous Mandible

Mandible: Molar

Clinical situation (Fig 5-19)

Conventional prosthetic solution

Fixed partial denture Fig 5-19

Suggested implant solution (Figs 5-20 to 5-22)

Wide platform implant with a minimum length of 10 mm and the prosthetic restoration on a CeraOne
abutment.

Fig 5-20 The patient has lost tooth 46 to endodontic problems. The tooth
has been replaced with a single crown cemented on a Wide Platform
i mplant. (Prosthesis by Dr A. Foret-Duperier and N. Milliere.)

Fig 5-21 Same patient 6 months after
l oading. (The same case is presented
i n chapter 6, Figs 6-11 to 6-14.)

Fig 5-22 The patient is edentulous dis-
tal to tooth 45. From an occlusal view-
point, a single tooth is sufficient. No
functional risk factor has been found. A
5-mm-diameter Regular Platform
i mplant is placed. Note the stability of
the marginal bone after 3 years of func-
tion. (Prosthesis by Dr D. Vilbert and S.
Tissier.)

Note
The implant axis should be directed through the middle of the occlusal table to increase the bio-
mechanical resistance of the restoration.

Note
When the bone in the posterior mandible is very dense, the use of a wide implant may lead to mar-
ginal bone resorption during the healing period. It seems preferable to avoid the use of Wide
Platform implants in Type I bone.
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Chapter 5 Treatment of the Edentulous Mandible

Alternative implant solution (Fig 5-23)

I f the mesiodistal space is wide (>12 mm), it is possible to use two Regular Platform implants to increase
the biomechanical resistance of the restoration.

Fig 5-23 Radiograph at the 2-year follow-up. The patient is
edentulous behind tooth 45. From an occlusal point of
view, a single tooth is sufficient. However, the extensive ver-
tical bone resorption necessitates placement of a high
crown. To increase the biomechanical resistance of the
system, it was decided to place two implants (8.5 and 7
mm long), rather than one Wide Platform implant 8.5 mm
i n length. (Prostheses by Dr G. Tirlet and S. Tissier.)

Limitations and risk factors

1 The dimensions given are for a Wide Platform implant. If a Regular Platform implant is used, 1 mm should be subtracted.
2 If the osseous crest is too thin, it is possible to enlarge it with bone regeneration or grafting techniques.
3 The height should be measured from the level of osseous crest to the occlusal table of the opposing tooth. If a CeraOne

abutment is used, the height must be a minimum of 7 mm.

1 After a recent tooth extraction, the bone may have a low density. The use of large-diameter implants should, therefore, be
considered. The healing time should be prolonged in Type IV bone.

2 I f the mesiodistal space is 12 mm or more, it is possible to place two Regular Platform implants.
3 I mplants are considerably more rigid than teeth; therefore, lateral occlusal contacts on the implant crown should be avoid-

ed and the cuspal inclination should be low.

Note: This checklist is specific for the risk factors involved when the mandibular molar is missing. However, before an
i mplant-supported restoration is planned for in this region, the general checklist should be utilized (see chapter 1, pages 14
and 15).
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Mandible: Anterior, Two Teeth Missing

Clinical situation (Fig 5-24)

Fig 5-24 The patient presents with
agenesis of teeth 31 and 41. Note the
l ack of available mesiodistal space. For
this type of edentulism, an implant
solution is rarely indicated.

Conventional prosthetic solution (Fig 5-25)

Resin-bonded prosthesis

Fig 5-25 A resin-bonded prosthesis is
used to replace teeth 31 and 41.
Clinical situation after placement of the
prosthesis. (Prosthesis by Dr J.-M.
Gonzalez, Dr P. Rajzbaum, and C.
Laval.)

Suggested implant solution (Figs 5-26 to 5-30)

Two Narrow or Regular Platform implants with single-crown restorations on CeraOne, TiAdapt, or
CerAdapt abutments, or a splinted prosthesis on MirusCone or TiAdapt abutments.

Fig 5-26 The patient presents with
agenesis of teeth 31 and 41. To ensure
a satisfactory anterior guidance, the
i mplant solution has been requested
by the orthodontist. The initial
mesiodistal space was insufficient.
Orthodontic correction has been made
to allow the placement of two Narrow
Platform implants. (Orthodontic treat-
ment by Dr A. Fontenelle.)

Fig 5-27 Same patient at placement of
the healing abutments. Because of the
enlarged mesiodistal space, a prosthe-
sis with three teeth is necessary.
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Fig 5-28 Same patient two years after
l oading. MirusCone abutments have
been used.

Fig 5-29 Same patient at the 2-year

	

Fig 5-30 Same patient at the 2-year fol
follow-up.

	

l ow-up. (Prosthesis by Dr Y. Samama
and J. Ollier.)

Alternative implant solution (Fig 5-31)

I f the mesiodistal space is insufficient for placement of two implants, it is possible to make two crowns
on a 4-mm-diameter Regular Platform implant with a CeraOne or TiAdapt abutment.

Fig 5-31 The patient is edentulous in positions 31 and 41.
A single implant has been placed to support two crowns.
Clinical view 2 years after loading. (The patient was treated
by Dr H. Buisson. Reproduced with permission.)

Note

With this solution, the esthetics may be compromised and the biomechanical situation may be
unfavorable.

1 2 2
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1 I f the osseous crest is too thin, it is possible to enlarge it with bone regeneration or grafting techniques.
2 The height should be measured from the level of osseous crest to the occlusal table of the opposing tooth. If a CeraOne

abutment is used, the height must be a minimum of 7 mm.

1 To obtain satisfactory peri-implant gingival morphology, tissue volume should be about 20% greater than the estimated
need. This surplus allows the prosthodontist to adapt the gingiva to the prosthetic reconstruction.

Note: This checklist is specific for the risk factors involved when two teeth are missing in the anterior mandible. However,
before an implant-supported restoration is planned for in this region, the general checklist should be utilized (see chapter 1,
pages 14 and 15).
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Mandible: Anterior, Three or Four Teeth Missing

Clinical situation (Fig 5-32 and 5-33)

Fig 5-32 The patient has an ameloblastoma. The tumor is

	

Fig 5-33 Same patient. Radiographic examination of the
removed and the mandible is reconstructed with a bone

	

bone graft healing.
graft. (Surgery by Dr Defresne.)

Conventional prosthetic solution

Fixed partial denture
Removable partial denture

Suggested implant solution (Figs 5-34 to 5-36)

Minimum of two Regular Platform implants and a prosthetic bridge on MirusCone or Standard abutments.

Fig 5-34 Same patient. Three implants

	

Fig 5-35 Same patient 3 years after load
have

	

been

	

placed

	

i n

	

the

	

bone

	

graft.

	

i ng of the prosthesis.
Standard abutments have been used.

Fig 5-36 Same patient 3 years after loading. (Prosthesis by Dr J.-M.
Gonzalez, Dr P. Rajzbaum, X. Daniel, P. Poussin.)

1 2 4
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Attention
The Narrow Platform implant is 25% weaker than the 3.75-mm Regular Platform implant and should,
therefore, be used for the replacement of a maximum of three teeth on two implants. If four teeth are
replaced, it is recommended that Regular Platform implants be used, even if this could compromise
the esthetics.

Alternative implant solution

Two Regular Platform implants with a prosthetic bridge on MirusCone abutments and one or two
extensions.

Note
This solution should be considered to be associated with a moderate biomechanical risk.

1 I f the osseous crest is too thin, it is possible to enlarge it with bone regeneration or grafting techniques.
2 The height should be measured from the level of osseous crest to the occlusal table of the opposing tooth.

1 To obtain a satisfactory peri-implant gingival morphology, tissue volume should be about 20% greater than the estimated
need. This surplus allows the prosthodontist to adapt the gingiva to the prosthetic reconstruction.

Note: This checklist is specific for the risk factors involved when three or four teeth are missing in the anterior mandible.
However, before an implant-supported restoration is planned for in this region, the general checklist should be utilized (see
chapter 1, pages 14 and 15).
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Mandible: Posterior, Two Teeth Missing

Clinical situation (Figs 5-37 and 5-38)

Fig 5-37 (Radiography by Dr
G. Pasquet and Dr R. Cavezian.)

Fig 5-38 (Radiography by Dr
G. Pasquet and Dr R. Cavezian.)

Conventional prosthetic solution

Fixed partial denture
• Removable partial denture

Suggested implant solution

When two teeth are missing between natural teeth, it is suggested that they be replaced by single-tooth
abutments, CeraOne, or TiAdapt. The use of two splinted teeth on MirusCone or TiAdapt abutments is
suggested for the free-end situation. Splinting is recommended in all situations in which the position or
i nclination of the implant axis is unfavorable.

Fig 5-39 The patient is edentulous
behind tooth 35. Wide Platform implants
are placed in positions 36 and 37. Clinical
view after placement of the MirusCone
abutments.

Fig 5-40 Same patient after placement of
the screw-retained ceramometal prosthe-
sis. Note the screw access holes.
( Prosthesis by Dr J.-M. Gonzalez, Dr P.
Rajzbaum, and N. Milliere.)
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Fig 5-41 The patient is edentulous
behind tooth 35. The occlusal context is
favorable. Two implants have been placed
i n positions 36 and 37. Clinical situation at
placement of the TiAdapt abutments. The
internal hexagon allows the use of the
countertorque device.

Fig 5-42 Same patient after cementation
of the In-Ceram crowns. (Prostheses by
Dr J.-M. Gonzalez, Dr P. Rajzbaum, and N.
Milliere.)

Alternative implant solution

Sometimes, because of the position of the mental foramen, it is not possible to place the minimum of two
implants for a free-end situation. When only a single implant can be placed posterior to the distal tooth,
a prosthetic bridge may be made to connect to the implant to that tooth. Such a connection should be
ri gid to ensure that the occlusal forces are distributed equally between the implant and the tooth.

Note
This situation should be considered to entail a certain biome-
chanical risk (see the biomechanical checklist in chapter 3). If
the bone volume and density allow, use of Wide Platform
i mplants is recommended in this situation because of their
larger load capacity (Fig 5-43).

Fig 5-43

Note
When the bone in the posterior mandible is very dense, the use of a wide implant may lead to mar-
ginal bone resorption during the healing period. It seems preferable to avoid the use of wide
i mplants in Type I bone.

1 2 7
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Fig 5-44 Teeth 45 and 46 have been replaced with an
i mplant-supported prosthesis. Two teeth are necessary
from a functional point of view. However, to strengthen
the entire reconstruction, a supplementary implant has
been placed distally.

Note
I f the occlusal context is unfavorable, three implants might be placed to
i ncrease support, even if only two teeth are necessary from an occlusal
point of view (Figs 5-44 and 5-45).

Fig 5-45 Same patient at follow-up 2 years after loading.
Note the stable peri-implant bone level. (Prosthesis by Dr
G. Armandou and E. Davy.)

Limitations and risk factors

1 Because implants are considerably more rigid than teeth, there is a risk that the implants may absorb a larger share of the
l oad when mixed with natural teeth. Therefore, lateral occlusal contacts on the implant crown should be avoided, and the
cuspal inclination should be low. It is especially important to eliminate lateral contacts for molar replacement, because the
tooth most often is considerably larger than the implant platform.

Note: This checklist is specific for the risk factors involved when two teeth are missing in the posterior mandible. However,
before an implant-supported restoration is planned for in this region, the general checklist should be utilized (see chapter 1,
pages 14 and 15).

1 2 8

1 The dimensions given are for Regular Platform implants. If Wide Platform implants are used, 2 mm should be added.
2 I f the osseous crest is too thin, it is possible to enlarge it with bone regeneration or grafting techniques. In this situation, the

healing time should be prolonged.
3 The height should be measured from the level of osseous crest to the occlusal table of the opposing tooth. If a CeraOne

abutment is used, the height must be a minimum of 7 mm.
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Mandible: Posterior, Three or Four Teeth Missing

Clinical situation
(Figs 5-46 and 5-47)

Conventional prosthetic solution

Removable partial denture

Fig 5-46 The patient is edentulous distal
to tooth 44.

Fig 5-47 Same patient. Teeth 45 and 47
had been extracted 4 months earlier. The
alveoli are visible on the radiograph. It is
preferable to wait 2 to 3 months before
placing the implants.

Suggested implant solution (Figs 5-48 and 5-49)

Three Regular Platform implants, 4 mm in diameter, or Wide Platform implants with a bridge recon-
struction on MirusCone abutments.

Fig 5-48 The patient is edentulous
behind tooth 44. Three implants have
been placed. Note the use of 5-mm-diam-
eter Regular Platform implants in position
46. Note the stable bone margin after 3
years in function. (Prosthesis by Dr M.
Bourdois and P. Lefauve.)

Fig 5-49 The patent is edentulous
behind tooth 44. Three implants have
been placed. Note the use of two 5-mm-
diameter Regular Platform implants in
teeth 45 and 46. Note the stable bone
margin after 2 years in function. The
prosthesis has been used as an ortho-
dontic anchorage. (Orthodontic treat-
ment by Dr A. Fontenelle.)

Note
When the bone in the posterior mandible is very dense, the use of a wide implant may lead to mar-
ginal bone resorption during the healing period. It seems preferable to avoid the use of wide
i mplants in Type I bone.
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Alternative implant solution

Sometimes only two implants can be placed. This situation is far from ideal and should be considered
to entail a moderate to substantial biomechanical risk. In such situations, it is recommended that Wide
Platform implants be used because of their larger load capacity.

Note
Connection of two implants with one or more natural teeth is not recommended. The splint can be
considered as an unsupported extension to the implant prosthesis, because the implants have a
much stiffer anchorage than the teeth. This situation represents a substantial biomechanical risk.

Note
I f only two implants can be placed, it is preferable to connect only
one to the teeth and to place a single crown on the other. The
bending flexibility of the implant will compensate for the mobility
of the tooth. Use of Wide Platform implants is recommended in
this situation (Fig 5-50).

Fig 5-50

1 The dimensions given are for Regular Platform implants. If Wide Platform or 5-mm-diameter implants are used, 1 mm
should be added.

2 If the osseous crest is too thin, it is possible to enlarge it with bone regeneration or grafting techniques. In this situation, the
healing time should be prolonged.

3 The height should be measured from the level of osseous crest to the occlusal table of the opposing tooth. If a CeraOne
abutment is used, the height must be a minimum of 7 mm.
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Note
I f the implants are placed in a tripod configuration, the recom-
mendation is moved one step to the left (more favorable).

Note
I f the implants are placed offset from the center of the occlusal
table, at the position of the buccal or lingual cusps, the recom-
mendation is moved one step to the right (less favorable).
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Note
I f the implants are placed offset from the center of the occlusal
table, at the position of the buccal or lingual cusps, the recom-
mendation is moved one step to the right (less favorable).

Note
I f the implants are placed in a tripod configuration, the recom-
mendation is moved one step to the left (more favorable).

Note: This checklist is specific for the risk factors involved when three or four teeth are missing in the posterior mandible.
However, before an implant-supported restoration is planned for in this region, the general checklist should be utilized (see
chapter 1, pages 14 and 15).
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Mandible: Complete-Arch Fixed Prostheses

Clinical situation (Figs 5-51 and 5-52)

Fig 5-51 (Courtesy of Dr M. Pompignoli.)

	

Fig 5-52 (Radiography by Dr G. Pasquet and Dr R.
Cavezian.)

Conventional prosthetic solution

Complete denture

Suggested implant solution (Figs 5-53 to 5-55)

Use of four to six implants placed in an arch form should be considered. In the posterior region, the
4-mm-diameter Regular Platform implant or, if the bone volume and bone density allow, even larger
implants should be used. It is important that the implants be spread in the anteroposterior direction. The
restoration should be made on MirusCone abutments or on standard abutments, when extensive verti-
cal bone resorption has taken place.

Fig 5-53 The patient is completely edentulous in both

	

Fig 5-54 Same patient. Note the spread of the implants.
arches. The osseous crest in the mandible is severely

	

Note the presence of two distal extensions.
resorbed. A prosthesis has been constructed on high abut-
ment pillars. Situation 6 years after loading. (Prosthesis by
Dr J.-M. Gonzalez, Dr P. Rajzbaum, and C. Laval.)

1 35

WWW.HIGHDENT.IR 
همیار دندانسازان و دندانپزشکان



Chapter 5 Treatment of the Edentulous Mandible

Fig 5-55 Same patient at the 6-year follow-up. Note the stable bone level around the implants. (For this patient, a bone
regeneration technique was used. A membrane was fixed with microscrews. One screw had been left in place when the
membrane was removed. Because of the total absence of any clinical symptoms, it was decided to leave the screw in
place.)

1 The dimensions given are for Regular Platform implants. If Wide Platform and 5-mm-diameter implants are used, 1 mm
should be added.

2 If the osseous crest is too thin, it is possible to enlarge it with bone regeneration or grafting techniques. In this situation, the
healing time should be prolonged.

3 The height should be measured from the level of the osseous crest to the occlusal table of the opposing tooth.
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1 Bone volume after Lekholm and Zarb (1985).
2 Bone density after Lekholm and Zarb (1985).
3 Distance between implants measured as shown in Fig

5-56.
4 If the distance between the anterior and posterior

implant is more than 8 mm, the suggestions may be
shifted one step to the left in the table.

Fig 5-56

Note: This checklist is specific for the risk factors involved with complete-arch fixed prostheses in the mandible. However,
before an implant- supported restoration is planned for in this region, the general checklist should be utilized (see chapter
1, pages 14 and 15).

Technical note
It is possible to take an impression by using the surgical guide; this will allow transfer of the vertical
i nterarch distance to the laboratory.
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Mandible: Implant-Supported Overdenture

Clinical situation (Fig 5-57)

Fig 5-57

Conventional prosthetic solution

• Complete denture

Suggested implant solution

Two Regular Platform implants (4 mm in diameter, if possible) with standard or MirusCone abutments
(for a bar design) (Figs 5-58 to 5-60) or Ball Attachment abutments (Fig 5-61).

Fig 5-58 The patient has a completely edentulous
mandible. Two implants have been placed in positions 33
and 43 to support a bar.

Fig 5-59 Same patient. View from underneath the pros-
thesis. Note the position of the clips.
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Fig 5-60 Same patient at follow-up 3 years after loading.

	

Fig

	

5-61 The

	

patient

	

has

	

a completely edentulous
mandible. Two implants have been placed in positions 33
and 43. Two abutments with ball attachments have been
chosen. (Prosthesis by Dr P. Simonet.)

Note
The purpose of the implants is to improve the retention of the denture but not to support all forces

during function. To reduce the load to the implants, the prosthetic support should be designed like
a conventional prosthesis with respect to the support and stabilization criteria.

Limitations and risk factors

1 To allow placement of two clips between the implants, the
minimum distance should be 20 mm (Fig 5-62).

Figure 5-62

1 39

1 Two implants provide a good geometry for the bar to act as a center of rotation for the prosthesis. Four implants may also
be used for a support like that in a complete-arch fixed prosthesis. Three implants may lead to a less favorable situation,
because the implant tripod might prevent the prosthesis from moving in response to occlusal forces.

Note: This checklist is specific for the risk factors involved with an implant-supported overdenture in the mandible. However,
before an implant-supported restoration is planned for in this region, the general checklist should be utilized (see chapter 1,
pages 14 and 15).
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This alternative represents the ideal
solution. The bar should be oriented
so that it allows a certain rotation of
the prosthesis.

This alternative also represents a reli-
able solution.

This solution represents a substan-
tial biomechanical risk. There is a
risk of fracture of the extension and
the implant components.

This solution represents a major bio-
mechanical risk, because the pros-
thesis cannot rotate. The implants
will support all the load, and the
solution should be considered to be
a fixed prosthesis on three implants.

This solution may function as a fixed
prosthesis and has little biomechan-
ical risk if the implants are well
>pread. Note: If ball attachments are
u sed, implants must be strictly paral-
el. The prosthetic tolerance is less
than 5 degrees. A bar solution is
preferable.

1 40
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The necessary bone volume for this type of restoration is ideally a minimum of 8 x 8 x 10 mm.

The useful volume represents the amount of
bone that can be utilized in a given clinical situa-
tion, considering the prosthodontic parameters
( esthetic as well as functional). It can objectively
be specified preoperatively with a CT scan or a
Scanora, by using a guide with radiographic
markers (discussed later). If the useful volume is
much less than the necessary volume, the implant
treatment plan should be reevaluated

Bone augmentation techniques (see below)
could be investigated in order to increase the
amount of useful bone.

Summary (Fig 6-1)
Available volume

	

= surgical evaluation
Necessary volume = prosthetic evaluation
Useful volume

	

= surgical + prosthetic
evaluation

Note
I f only the available bone volume is considered
during the preoperative examination, the pros-
thetic result may suffer.

Fig 6-1 Available bone volume (green), necessary
bone volume (blue), and useful bone volume (red).
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Bone Density
Bone density is a difficult parameter to evaluate. It
varies substantially from one anatomic region to

another and may even vary considerably within
the same operating zone. However, the knowl-
edge of bone density is extremely important to
establishment of the treatment plan. The failure
rate is greater for regions with very low density
(l ow primary stability) or regions with very high
density (risk for overheating during drilling).

A good evaluation of bone density allows the
surgeon to do the following:

• Select the proper implant diameter
• Decide about the optimal drilling sequence (in

soft bone: use of final drill to half depth only,

minimal use of countersink, use of smaller drill
diameters than standard, etc; in hard bone: use
of oversized drill diameters).
Determine the length of the healing period.
Evaluate the occlusal load capacity of the differ-

ent implants.

Classification of bone quality

Bone quality can be evaluated with two parame-
ters. The first (Types I, II, III, and IV) according to
Lekholm and Zarb (1985), classifies the bone

quality from a mechanical aspect (bone density);
the second parameter classifies bone from a heal-
i ng standpoint (bone biology).

Classification of bone density (Lekholm and Zarb, 1985) (Figs 6-2 to 6-5)

Fig 6-2 Radiograph of a
mandible: The bone is very
dense and homogenous:
Type I bone. (Radiography
by Dr N. Bellaiche.)

Fig 6-4 Radiograph of a
mandible: The cortex is
fine and the cancellous
bone appears sparse. Type
I I I bone. (Radiography by
Dr N. Bellaiche.)

Fig 6-3 Radiograph of a
mandible: The cortex is
very thin and the cancel-
l ous bone appears dense.
Type II bone. (Radiography
by Dr N. Bellaiche.)

Fig 6-5 Radiograph of a
mandible: The cortex is
not visible and the
medullar bone appears
very sparse. Type IV bone.
(Radiography by Dr N.
Bellaiche.)

145

WWW.HIGHDENT.IR 
همیار دندانسازان و دندانپزشکان



Chapter 6 Treatment Sequence and Planning Protocol

Certain habits (eg, smoking), disease (eg,
osteoporosis), or medication (corticosteroid) may
modify the healing capacity of the bone. A classi-
fication is suggested for dividing the bone-healing
potential (BHP) into three categories: BHP 1, 2,
and 3.

Note
Type II bone (high density) in a heavy smoker
may well have a low healing potential (BHP 3).
This patient should be considered a risk
patient, even if the bone density evaluated on
radiographs is satisfactory.

Density

Type I:

	

Essentially cortical bone

Type II:

	

Dense corticocancellous bone
Type III:

	

Sparse corticocancellous bone
Type IV:

	

Thin cortical and very sparse medullar bone
Quality

BHP 1:

	

Bone with normal healing potential

BHP 2: Bone with moderately reduced healing potential

Possible reasons:

Moderate smoking (approximately 10 cigarettes a day)

Controlled diabetes

Osteoporosis

Nutrition deficiency

Bone graft

Regenerated bone

Long-term treatment with corticosteroids

Long-term treatment with nonsteroidal anti-inflammatory agents (indomethacin)

BHP 3: Bone with a substantially reduced healing potential

Possible reasons:

Heavy smoking (20 or more cigarettes a day)
Hyperparathyroidism

Thalassemia

Gaucher's disease

Paget's disease

Fibrous dysplasia

Diabetes mellitus

Severe anemia

Antimitotic treatment

Severe osteoporosis

I rradiated bone

Rheumatoid arthritis
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Surgical risk factors associated with bone density and quality

Okay = Standard surgical protocol
Caution = Very gentle surgical technique, rig-
orous aseptic protocol, prolonged healing
time. No pressure from the provisional pros-
thesis during healing.
Danger = A patient with a severe risk should
only be treated by a highly experienced team.

A precise bone evaluation is difficult to perform
in daily practice, because means are lacking for
an exact analysis. Still, there are many ways of
determining the bone density.

Radiographic evaluation (Figs 6-6 and 6-7)
Radiographic evaluation is the simplest and most commonly used technique but not always the most
sensitive.

Advantages
°" Simple.

Sensitive enough for medium densities.

Disadvantages
Difficult to interpret in extreme situations.
Does not take into account that the implant does not necessarily fall into one radiographic section.

Fig 6-6 Preoperative Scanora view before placement of
i mplants in the mandibular left segment. The radiographic
i mage covers the area to the mental foramina (arrow). The
contour of the mandible is very distinct. The cortex is thick.
The cancellous bone seems to have a high density. This
mandible, at the level of this radiograph, has a density of
Type II. (Radiography by Dr G. Pasquet and Dr R. Cavezian.)

Fig 6-7 Preoperative Dentascan of proposed implant sites
i n the mandibular right segment. The section of the image
passes just behind the mental foramina. Note the radi-
ographic markers in the surgical guide. The crestal cortex
is fine and partly absent; the cancellous bone appears
dense. This mandible, at the level of this image, has a den-
sity of Type III. (Radiography by Dr M. Giwerc.)
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Computer tomographic evaluation (Fig 6-8)
Radiographs are available as conventional films but also as digital information on diskettes, which allows
the practitioner to make the examination on a personal computer. With the latter option, it is possible to
evaluate the bone density with specific computer programs.

Advantages
Provides clinically reliable preoperative examination.
Allows assessment of bone density in any possible direction of implant placement.

Disadvantages
Requires a computer with an appropriate program.
Increases the total treatment cost.

Fig 6-8 Evaluation of the bone density of a cadaver mandible with the help of a computer. Photograph of the computer
screen during use of the Simplant program. (Radiography by Dr N. Bellaiche.) A virtual implant is placed on the scanner
i mages. The computer program calculates the bone density around the implant and displays the evaluation in the form of
a graph. This graph represents the bone density value along the implant axis.
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Evaluation by drilling and tapping resistance (Figs 6-9 to 6-14)

It is possible to measure the torque resistance during use of a screw tap or placement of the implant.
The OsseoCare DEC 600 drilling equipment has a display that shows the resistance versus the time.
The graph represents a measure of the implant stability.

From these curves, it may be possible to determine the required healing time for each implant. It

would also be possible to use the graphs to indicate if one-stage surgery or immediate loading proto-
cols could be applied.

Advantage
Provides a good evaluation of the clinically achieved implant stability.

Disadvantages
I s sometimes difficult to interpret.

r Provides only a retrospective evaluation.

Fig 6-9 DEC 600 drilling unit. The tapping resistance at
l ow speed is registered and displayed on the screen as a
graph.

Fig 6-10 Graph obtained during tapping resistance mea-
surement with DEC 600. The registration is done during
i mplant placement. The site is drilled at the same position
as the virtual implant in Fig 6-8. The graph corresponds to
the tapping resistance versus time. The decrease of the
resistance in the graph at the end of the operation corre-
sponds to the perforation of the cortex by the implant. This
i s shown as a reduction of the radiographic density as well
as tapping resistance.
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Fig 6-11 Placement of a
Wide Platform implant in
position 46.

Fig 6-14 Same patient.
Placement of the final abut-
ment after 3 months of bone
healing. Note the perfect
stability of the bone level.
(The final clinical situation is
presented in chapter 5, Figs
5-19 to 5-21).

Fig 6-12 Same patient. The tapping resistance was regis-
tered during implant placement. Placement of the implant
commenced at 20 N/cm and the motor stopped (left
arrow). The torque was increased to 30 N/cm and then the
motor stopped again (right arrow). The final placement was
at 40 N/cm. The graph demonstrates perfect initial stability
of the implant at the end of the placement procedure.

Fig 6-13 Same patient.
Favorable situation associ-
ated with the perfect initial
stability of the implant
allows for a one-stage surgi-
cal technique. The healing
abutment is placed on the
i mplant. The mucosal flaps
are sutured face to face.

Preliminary Radiographic Examination
Panoramic radiograph. This is an indispensable radiographic examination (Fig 6-15). It provides a total
view of the situation, allows an approximate measurement of the bone volume, and makes it possible
to detect in advance contraindications arising from too little bone volume.

Retroalveolar radiograph. This view refines the diagnostic investigation in particular situations, such as
evaluation of the distance between roots (eg, for replacement of a maxillary lateral incisor), examination
for interdental bone peaks (see chapter 2), and evaluation of vertical bone resorption (see chapter 2)
( Fig 6-16).
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Fig 6-15 Preoperative panoramic radiograph. Implants are to be placed in the mandibular left and right segments. The
radiographic analysis reveals that in the right segment it is possible to insert an implant in front of the mental foramina
and that the available bone height above the inferior alveolar nerve seems sufficient. However, for a precise evaluation of
the available bone volume, it is necessary to complement the radiographic investigation with a three-dimensional presen-
tation by means of a scanner or Scanora. (Radiography by Dr G. Pasquet and Dr R. Cavezian.)

Fig 6-16 Radiographic status.
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Preoperative Radiographic Examination

The Scanora gives a tomographic representation. The radiologist delivers both a panoramic view (1.3
enlargement) and cross sections (1.7 enlargement). The Scanora is a simple and reliable examination but
sometimes difficult to evaluate (Figs 6-17 and 6-18).

Computerized tomographic scanning is a tomographic density examination that delivers axial (horizon-
tal) or frontal (vertical) sections. Special computer programs have been developed for preimplant evalua-
tion. Based on the axial sections, the program reconstructs the sagittal sections perpendicular to the
osseous crest. The images are presented in a natural scale (1:1). The interpretation of these images is sim-
ple, but the cost to produce them is relatively high (Figs 6-19 and 6-20).

Fig 6-17 Preoperative panoramic radiograph. Implants are
planned to replace the four maxillary incisors. The bone
height seems sufficient. A Scanora is used to evaluate the
available bone volume more precisely. The teeth, which are
going to be extracted, are provisionally kept to give an indi-
cation of the ideal axis for the prosthesis. (Radiography by
Dr G. Pasquet and Dr R. Cavezian.)

Fig 6-18 Same patient. Scanora view. Cross-sectional
i mage of position 21. The bone volume is clearly visible. To
the left, comments are made by the radiologist.
( Radiography by Dr G. Pasquet and Dr R. Cavezian.)
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Fig 6-19 Preoperative panoramic radiograph. Implants are to be placed in the mandibular left segment. The bone height
above the mandibular nerve seems satisfactory. (Radiography by Dr G. Pasquet and Dr R. Cavezian.)

Fig 6-20 Same patient. Dentascan image. (Radiography by Dr M. Giwerc.) An implant profile is placed on a proposed
i mplant site. Note the knife-edged ridge. A bone regeneration procedure should be considered.
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Surgical Guide
The surgical guide is an indispensable tool during implant treatment. It serves as the link between the
prosthetic and the surgical teams. The guide may be designed in several different manners. Two of
them should be mentioned. The first is easy to fabricate but is not very precise and leaves great free-
dom for the surgeon. The second, on the other hand, allows previewing of any discrepancies between
prosthetic and surgical demands before surgery.

Solution No. 1

This solution is best suited for areas with large bone volume (wide crests)

and for the posterior regions (Figs 6-21 to 6-26).
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Figs 6-21 and 6-22 Surgical guide for
placing implants in positions 44, 45, and
46. It consists of a plastic guide with ideal
hole positions for the implant placement
i ndicated.

Advantages: is simple; causes little
obstruction during surgery.
Disadvantages: has low precision; does
not indicate the vertical orientation of the
i mplants.

Figs 6-23 and 6-24 Surgical guide for
placing implants in positions 24, 25, and
26. Only the vestibular aspects of the teeth
are fabricated.

Advantages: provides good access and
good visibility of the field of operation;
l eaves a certain freedom to the surgeon.
Disadvantage: does not provide sufficient
orientation in situations where esthetics is
i mportant.

Figs 6-25 and Fig 6-26 Surgical guide for
placing implants in positions 46 and 47.
The teeth are completely made from a
waxup. They are thereafter pierced to indi-
cate the ideal implant axis and position.

Advantages: is very direct; suits all indica-
tions when it comes to ideal placement.
Disadvantage: is sometimes bulky; leaves
l ittle visibility for the surgeon during drilling.
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Solution No. 2

This protocol is preferable for solutions with high

esthetic demands (Figs 6-27 to 6-31).
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Fig 6-27 Initial clinical situation. Three
or four implants are planned for the
maxillary right segment.

Fig 6-29 Same patient. From the waxup, a radiographic
guide is made at the laboratory. The ideal orientations of
the implants are indicated through the guide. A
radiopaque material (gutta-percha, zinc phosphate
cement, etc) is placed in the holes. The patient wears this
guide during the scanning.

Fig 6-30 Same patient. Dentascan image. Note the visual-
i zation of the ideal prosthetic axis. Depending on available
bone volume, the orientation can be modified. In the case
presented, the drilling should be done somewhat more
palatally.

Fig 6-31 Same patient. Final surgical guide. Depending on
the information obtained from the scanning, the orientation
of the markers is modified. The guide is then sterilized and
delivered to the surgeon. (Prostheses by Dr J.-M. Gonzalez,
Dr P. Rajzbaum, X. Daniel, and P. Poussin.) (Radiography
by Dr N. Bellaiche.)

Fig 6-28 Same patient. Presurgical waxup.
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Treatment Sequence
It is possible to adapt the treatment sequence to
fit the clinical situation. The different alternatives
are selected based on the following parameters:

Patient's health condition
Presence or absence of keratinized mucosa
Bone density
Number and relative position of implants
Plaque control conditions
Stability of the transitional prosthesis

Option 1 (standard protocol)
1. Stage 1 surgery (implant insertion)
2. Healing phase (3 to 6 months) + provisional ization
3. Stage 2 surgery (placement of healing abutment)
4. Final abutment placement
5. Impression for the final prosthesis

Option 2 (one-stage surgery)
1. Stage 1 surgery (implant insertion) + placement of
2. Healing phase (3 to 6 months) + provisional ization
3. Final abutment placement
4. Impression for the final prosthesis

healing abutment

Option 3 (standard protocol with impression at stage
1. Stage 1 surgery + impression
2. Healing phase (3 to 6 months) + provisianal ization
3. Stage 2 surgery + placement of final abutments (TiAdapt) + provisional acrylic
4. Impression for the final prosthesis

1 surgery)

resin prosthesis

Option 4 (one-stage surgery with impression at stage 1 surgery)
1. Stage 1 surgery + impression + placement of healing abutments
2. Healing phase (3 to 6 months) + provisional ization
3. Placement of final abutments (TiAdapt) + provisional acrylic resin prosthesis
4. Impression for the final prosthesis

Option 5 (immediate loading)
1. Stage 1 surgery + placement of final abutments
2. Gingival healing (10 days)
3. Impression for the final prosthesis

Note
There is not enough clinical data to allow sufficient evaluation and selection of option No. 5 in rou-
tine practice. Today, this indication is reserved for the anterior segment of the mandible in patients
without parafunctional habits or signs of bruxism.
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Summary: I ndications for one-stage or two-stage procedure

Two-stage procedure

	

One-stage procedure

Systemic disease

	

Wide crest

Smoking

	

Large area of keratinized gingiva

Low bone density (Type III-IV)

	

Dense bone with thick cortical layers
Low bone-healing potential (BHP 2-3)

Need for bone crest augmentation

	

Good plaque control

Periodontal risk factors

	

Stable transitional prosthesis
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Option 1 Option 2 Option 3 Option 4 Option 5
Standard One-stage Standard protocol One-stage I mmediate-
protocol protocol + i mpression at protocol + l oading protocol

stage 1 i mpression at
stage 1

Advantage Well known and Cost reduction Simplification of Cost reduction Cost reduction
predictable and simplification treatment. and simplification and simplification
protocol. of treatment. Few problems with of treatment. of treatment.
Few problems with One less surgical provisional ization. Reduction of Reduction of
provisional ization. i ntervention. Placement of treatment time. treatment time.

provisional One less surgical
prosthesis at stage i ntervention.
2 surgery.

Disadvantage Two surgical Need for Prolonged surgical Need for Lack of
i nterventions. excellent primary duration. excellent primary clinical data.
Risk for cover i mplant stability. Two surgical i mplant stability.
screw exposure i nterventions. Prolonged surgical
i n thin gingiva. Risk for cover duration.

screw exposure in
thin gingiva.

I ndications All. Posterior Esthetic segments. Posterior segments. Mandibular
segments. symphysis.

General Patients with Patients with poor Patients with Patients with poor Patients with poor
contraindication general pathoses plaque control. general pathoses plaque control. plaque control.

and relative Patients with risk and relative Patients with risk Patients with risk
contraindications for local infections. contraindications for local infections. for local infections.
to local anesthesia. Need for bone to local anesthesia. Need for bone
Hyperanxious regeneration Hyperanxious regeneration
patients. procedures. patients. procedures.

Local None. Sharp bone crest. None. Sharp bone crest I mplants shorter
contraindication Little or no kera- Little or no kera- than 13 mm.

tinized gingiva. tinized gingiva. Fewer than six
Poor primary Poor primary fixtures.
i mplant stability. i mplant stability. Type III and IV
Unstable provision- Unstable provision- bone.
al prosthesis. al prosthesis.
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Surgical Technique
I n the posterior regions, the surgeon has to place
i mplants in bone with very diverse density.
Sometimes the presence of major anatomic
obstacles (eg, the inferior alveolar nerve) makes it
impossible to find bicortical anchorage for obtain-
ing good primary implant stability.

Also, certain implant indications cannot be pur-
sued because of the risk of placing the implants in
too limited space. This is particularly true for the
replacement of the maxillary lateral incisors or the
mandibular central incisors.

This is the reason for the development of
i mplants with larger and smaller diameters.
However, the increased number of different
implants results in more operative decisions. The
surgeon has to adapt the drilling sequence, not
only to each implant diameter but also to each
type of bone density (Figs 6-32 and 6-33).

For each patient, there is an appropriate
sequence of drilling. However, there are no
absolute rules. For example, drills with larger
diameters are not always used throughout the
complete depth of the site. Likewise, the drilling
depth of the countersink should be adapted to
each clinical situation.

Fig 6-32 Drilling sequence in low-density bone (Type IV).
The sites are not enlarged to their full depth with the last
drill. This makes it possible to increase the initial stability of
the implant.

Fig 6-33 An ideal countersinking of the implant related to
bone density. In soft Type IV bone (left), it is preferable not
to widen the site too much to allow a firm seating in the cor-
tical bone.

Note
Self-tapping implants are recommended in high-density bone. For soft bone, it is preferable to use
i mplants with less tapping performance.

Note
When the bone in the posterior mandible is very dense, the use of a wide implant may lead to mar-
ginal bone resorption during the healing period. It seems preferable to avoid the use of Wide Platform
implants in Type I bone.

Note
The denserthe bone, the greaterthe risk of overheating, and the drilling should be carefully handled
under ample irrigation.
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Fig 6-46 Same patient 2 years after loading of the prosthe-
sis. Note the stability of the bone level around the implants.
(Radiography by Dr G. Pasquet and Dr R. Cavezian.)

Note
No provisional prosthesis should be placed in
contact with the operated area for a minimum
of 3 weeks.

Fig 6-47 Same patient. Occlusal view.
(Prosthesis by Dr D. Lebreton and S.
Tissier.)

Postoperative Follow-up and Maintenance

Follow-up of the patient after the therapeutic
phase is part of successful treatment. When the
surgeon and prosthodontist are different persons,
it is important to define who is responsible for the
patient's follow-up after the prosthetic procedures
are finalized.

The patient is seen at 8 to 10 days after implant
placement for removal of the sutures. If the heal-
ing is satisfactory, the prosthesis may then be
rebased. (If grafting or bone regeneration proce-
dures have been implemented, it is necessary to
wait a minimum of 6 weeks). The patient should
then be examined about every 4 to 6 weeks to ver-
i fy mucosal healing to detect premature exposure
of the cover screws, and to rebase the prosthesis
if needed.

The patient is seen 8 to 10 days after placement
of the healing abutments for removal of the sutures.
The final abutments are placed 4 to 6 weeks later.

Fabrication of the prosthesis may commence
i mmediately after the placement of the final abut-
ments. The patient is examined 15 days after the
prosthesis is delivered.

Screw-retained prostheses

Note
The repeated loosening of a gold screw repre-
sents an alarm signal (see chapter 3, page 53).
I t should not be retightened until the cause of
the problem has been identified.
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Advanced Surgical Techniques
Inadequate useful bone volume often represents a relative or absolute contraindication to implant place-
ment. There are, however, many protocols available for bone augmentation, such as guided tissue
regeneration and bone grafting.

Guided Tissue Regeneration

Guided tissue regeneration is used to increase the width of the bone crest and sometimes to increase
the vertical dimensions. The principle is based on the creation of an artificial space between a barrier
membrane and the bone. The blood clot will then only be in contact with osteogenic cells, which will
regenerate new bone in the protected area. In original protocol, the membranes were used without any
space filler, and the shape of the void between bone and membrane was maintained via mechanical
reinforcements to the membrane (titanium frames, space screws, etc). However, it has been demon-
strated that it is preferable that bone be placed under the membrane for scaffolding. Bone chips gath-
ered during drilling or fragments of bone harvested from other areas in the mouth are useful.

Note
No provisional prosthesis should be placed in contact with the operated area for a minimum of 3
weeks.

The guided tissue regeneration procedure may be performed according to different protocols:
One-stage: Bone regeneration starts at the time of implant placement.
Two-stage: Bone regeneration surgery is followed by 8 months' healing before implant surgery.

One-stage protocol (Figs 6-34 to 6-36)

Fig 6-34 The patient has lost teeth 11
and 21 to trauma. Note the loss of the
l abial bone plates. Note the exposure
of part of the implants.

Fig 6-35 Same patient. A nonre-
sorbable membrane (Gore-Tex with
titanium reinforcement) is placed
above the bone defect. The membrane
is stabilized with the aid of micro-
screws (Nolwenn System).

Fig 6-36 Same patient. After 8 months
of healing, the membrane is removed.
Note the complete coverage of the
i mplant threads. (The final clinical situ-
ation is presented in chapter 4, Figs 4-
39 to 4-44.)
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Two-stage protocol (Figs 6-37 to 6-41)

Fig 6-37 I mplants are planned for the mandibular right
segment. The crest is too knife-edged sharp for implant
placement under favorable conditions.

Fig 6-38 Same patient. A nonresorbable membrane
(Gore-Tex) covers the crest. It is kept apart from the bone
with spacer screws. No material is placed between the
bone and the membrane.

Fig 6-39 Same patient. After 8 Fig 6-40 Same patient at second- Fig 6-41 Same patient at follow-up 3
months, an enlargement of the crest of

	

stage surgery after 4 months healing.

	

years after loading. (Prostheses by Dr
about 5 mm has been obtained.

	

Note the corticalization of the bone.

	

J.-M. Gonzalez, Dr P. Rajzbaum, and C.
Laval.)

Technical note
I f only a few threads of the implant are exposed, it is possible to cover the dehiscence without
membrane.
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Chapter 6 Treatment Sequence and Planning Protocol

Autogenous bone grafting

The grafting techniques applied to implant treat-
ment have been borrowed from maxillofacial
reconstruction procedures. The corresponding
protocols are well defined and the results are pre-
dictable.

The grafts may be taken from the chin, the hip,
or the skull (Fig 6-42). Autogenous sinus grafts
have a sufficiently high success rate to be consid-
ered as a routine procedure.

Most grafting protocols prescribe 6 months of
healing before implant placement (Figs 6-43 to
6-47). There are some indications for a simultane-
ous grafting and implant procedure, but the pre-
dictability remains with the two-stage technique.

Fig 6-42 Different donor sites for bone surgery. Only the
cranial plates, the chin, and the iliac crest can be used by
the maxillofacial surgeon. (Drawing by Merry Scheitlin.)

Fig 6-43 Presurgical panoramic radiograph. Implants are to be placed in the maxillary left segment. Note the low height
of the bone crest. (Radiography by Dr G. Pasquet and Dr R. Cavezian.)
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Chapter 6 Treatment Sequence and Planning Protocol

Fig 6-44 Same patient. A bone graft with both cortical and cancellous bone is taken from the chin (arrow) and placed in
the sinus cavity. Six months of healing is recommended before the implants are placed. (Radiography by Dr G. Pasquet
and Dr R. Cavezian.)

Fig 6-45 Same patient 6 months after implant placement, ie, 12 months after bone grafting. The line of demarcation at
the donor site in the chin has disappeared. (Radiography by Dr G. Pasquet and Dr R. Cavezian.)
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Chapter 6 Treatment Sequence and Planning Protocol

Cemented prostheses

The prosthesis stability is checked. Peri-implant tissue health is carefully evaluated, because cement
could remain under the mucosa and lead to inflammation. In the absence of signs of inflammation, the
patient is recalled at 3 months, 6 months, and then one or two times per year.

Note
This technique refers to CeraOne, CerAdapt, and TiAdapt abutments. The procedure starts with the
tightening of the abutment gold alloy screws. The tightening should be performed with the electric
control instrument and countertorque (different torque values for different platforms; see table on
page 55). It is imperative that proper components are used and that the tightening procedure be per-
formed correctly, to ensure the full tension of the screws. This is the final tightening of the screws;
loosening cannot be checked after cementation, and alarm signals, such as screw loosening, are
difficult to identify. Temporary cementation is not a solution for retrievability, because the long-term
stability of the cement junction is not predictable.

Due to these limitations, this option is only recommended for situations where the biomechanical
risk factors are low (see chapter 3). It is also important to ensure a firm cement bond, because if it
dissolves or breaks for one abutment it might not be detected but will lead to an unfavorable distri-
bution of force.

At the periodic follow-up visits, the practitioner should do the following:

Take a radiograph with an orthogonal view to check for possible bone resorption.
Evaluate the health condition of the peri-implant mucosa by checking:
- Sulcular bleeding (Note: The probing force should not be too strong, because the soft tissue junc-

tion to the implant is weaker than the periodontal attachment).
- Peri-implant mucosal inflammation (mucositis).
Test the prosthesis stability. If the prosthesis is perceived to be stable, the screw tightening should
not be checked unnecessarily.
Verify the occlusion.

I f peri-implant mucosal inflammation is found, the following is suggested:

Ensure that the prosthesis allows good oral hygiene.
Check the patient's plaque control capacity.
Look for possible sites of periodontal inflammation that might be the origin of the problem.

After the probable etiology of the inflammation is eliminated, the patient should be examined at 3
months. If the symptoms persist, a more advanced periodontal and peri-implant examination should be
performed.
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Suggested readings
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Chicago: Quintessence, 1985.

Jaffin R, Berman C. The excessive loss of Branemark fix-
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Chapter 7 Patient Relations

Proposal 2: Communicate = Prepare

During the consultation before implant treat-
ment, the patients almost always ask the same
questions. It is important to have reflected on
these questions and have prepared answers to be
able to give a truthful and encouraging response.

The concerns of patients can generally be con-
densed into six inquiries:

• Does it hurt?

• How long will the implants last?

• I have a friend who received six and has
already lost five.

• Does it really work with synthetic materials?

• How much does it cost? It appears to be
very expensive.

• Aren't they rejected sometimes?

I have a friend who received six and has
already lost five.
There are a number of implant types, the vast
majority of which have not been subjected to any
clinical study. Selection of a reliable system is cru-
cial.

However, before implant treatment is planned, a
number of different clinical parameters must be
evaluated, especially the condition of the bone. It
is not until all these factors are considered that it
can be determined whether implant treatment is
an option.

Does it really work with synthetic materials?
The only studies that have been satisfactorily per-
formed to affirm long-term reliability of a synthetic
material for integration with bone have been con-
ducted on commercially pure titanium. Other
materials should be considered experimental.

Does it hurt?
The implants are placed in an atraumatic manner
and the bone is handled gently to reduce the risk
of failure. All sequences of the operation are per-
formed very smoothly, somewhat like micro-
surgery. The intervention is much less traumatic
then the extraction of a wisdom tooth. The only
aftereffect is associated with the loosened gingiva
and swelling should be expected, in an intensity
that varies with the patient. Pain relief medication
is generally not needed for more than 1 day.

How long will the implants last?
Statistically, the implants could be retained for the
rest of the recipient's life. The success rate is
between 90% and 99% depending on the clinical
situation. The implant-supported prosthesis can
be considered as natural teeth and will react in a
similar manner. Occlusal overload may lead to
material fracture, and poor oral hygiene entails an
i ncreased risk of tissue inflammation around the
i mplants. Regular dental examinations are
mandatory.

How much does it cost?
The cost of this treatment is generally still on a
high level. Yet, most often, it is at the same level as
are conventional fixed restorations but with
proven, high, long-term reliability. A serious finan-
cial evaluation should be performed before treat-
ment commences. However, sometimes it is nec-
essary to wait for the preimplant examination
(computerized tomographic scan, dental cast,
etc) to be able to make the final cost evaluation.

Aren't they rejected sometimes?
There is no immunologic rejection of titanium
i mplants. Commercially pure titanium is perfectly
biocompatible and is accepted by the organism.
This does not mean that it has a 100% success
rate, but a failure is manifested as light mobility
and a sensitivity around the implant. The implant
is removed in such situations and may be
replaced with another implant of the same size
after healing.

I nflammatory reactions (osteitis) leading to sub-
stantial pain are extremely rare.
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Chapter 7 Patient Relations

Proposal 3: Communicate = Adapt

Words and phrases do not have the same
meaning to all people. Thus, the word car could
mean, for different people:

• Utility car
• Sports car
• Antique (classic) car

A great number of parameters influence the
comprehension of the verbal input for even such
simple and apparently objective a word as car.
Experience, financial means, the need for affirma-
tion, or on the contrary, isolation, and a number of
other factors makes the spontaneous and uncon-
scious interpretation of a word vary from one indi-
vidual to another.

If the word car may allow such different percep-
tions, then think about the words implant, surgery,
ossecintegration, periodontal disease, and so on.
When a practitioner talks for the first time to a
patient about the possibility of using implants, the
patient will unconsciously translate implant into
one of the following words:

The patient certainly will not think: "a titanium
screw, 3.75 mm in diameter and 10 mm in length,
that may host 7 different types of abutment, espe-
cially the well-known CerAdapt, which would be
so well indicated in my particular situation."

I n spite of the limited time available, the clinician
must know the patient sufficiently to be able to
use words, phrases, and expressions that will be
understood. For a young patient (35 years) who
works in the stock market, is living in the present,
and is motivated by success and profits, it is not
worthwhile to explain that the implants have been
developed over the last 50 years in Goteborg,
Sweden, starting at a small laboratory. On the
other hand, this explanation might reassure a con-
siderably older, insecure patient, who is worrying
about the future, turning to the past, and more
conservative.

This appreciation of the different personalities
of patients is difficult to gain rapidly, but it is nec-
essary for the practitioner who wishes to commu-
nicate and not only listen but also understand.

• Money
• Surgery
• Operating room
• Pain
• Comfort
• Rejection
• Failure
• Hopeless prosthesis

Suggested readings

De Bruyn H, Collaert B, Linden U, Bjorn AL. Patient's opin-
ion and treatment outcome of fixed rehabilitation on
Branemark implants: A 3-year follow-up study in private den-
tal practices. Clin Oral Implants Res 1997;8:265-271.

Rozencweig D. Des cles pour neussir au cabinet dentaire.
Paris: Quintessence International, 1998.

1 71

WWW.HIGHDENT.IR 
همیار دندانسازان و دندانپزشکان



Chapter 8

Complications

First-Stage Surgery
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Second-Stage Surgery + Abutment Connection

Prosthetic Procedure; Control After Prosthesis Placement
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Chapter 8 Complications
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