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4 8 D E N T A L  I M P L A N T  P R O S T H E T I C S

of metal in the substructure acts as a heat sink and compli-
cates the fabrication of the prosthesis. As the metal cools after
casting, the thinner regions of metal cool first and create
porosities in the structure. This may lead to fracture of the
framework after loading. Furthermore, when the casting is
reinserted into the oven to bake the porcelain, the heat is
maintained within the casting at different rates, so the
porcelain cool-down rate varies, which increases the risk of
porcelain fracture. In addition, the amount of precious metal in
the casting adds to the weight and cost of the restoration.

Precious metals are indicated for implant restorations to
decrease the risk of corrosion and improve the accuracy of the
casting because nonprecious metals shrink more during the
casting process.

An alternative to the traditional porcelain-metal fixed
prosthesis is a hybrid restoration. This restoration design uses
a smaller metal framework, with denture teeth and acrylic to
join these elements together. This restoration is less expensive
to fabricate and is highly esthetic (premade denture teeth and
pink soft tissue replacement). In addition, the intermediary
acrylic may reduce the impact force of dynamic occlusal loads.
The hybrid prosthesis is easier to repair if the porcelain
fractures because the denture tooth may be replaced with

less risk than adding porcelain to a traditional restoration. I
lowever, the fatigue of acrylic is greater than the traditional
prosthesis, and therefore repair of the restoration is more
likely.

The crown height space determination for a hybrid versus
the traditional porcelain-metal restoration is 15 mm from the
bone to the occlusal plane. When less space is available, the
porcelain-to-metal restoration is suggested. When more
intraarch space is present, a hybrid restoration is fabricated (
Fig. 4-11).

An FP-3 porcelain-to-metal restoration is more difficult to
fabricate for the laboratory technician than an FP-2 prosthesis.
The pink porcelain is harder to make appear as soft tissue and
usually requires more baking cycles. This increases the risk of
porosity and porcelain fracture.

An FP-2 prosthesis rarely has interdental papillae or ideal
soft tissue contours around the emergence of the crowns
because these restorations are used when the cervical regions
are not in the esthetic zone. The wide open embrasure may
cause food impaction or speech problems when found in the
maxillary arch. These complications may be solved by use of a
removable soft tissue replacement device or making
overcontoured cervical restorations.

Figure 4-11 An FP-1 restoration replaces an ideal-looking clinical crown. Therefore for an
FP-1 restoration the bone and soft tissue volume and implant position must be ideal. The aver-
age clinical crown of an anterior tooth ranges from 9 to 12 mm in height. The ideal overjet is 2
to 4 mm. Hence the intraarch space for maxillary and mandibular FP-1 restorations usually
should be 14 to 18 mm, and the bone volume at the crest should be greater than 5 mm wide.
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FP 2 and 3 Figure 4-15 Fixed restorations have three categories: FP-1, FP-2, and FP-3. The restoration
type is related to the contour of the restoration. (FP-1 is ideal, FP-2 is hypercontoured, and FP-3
replaces the gingival drape with pink porcelain or acrylic.) The difference between FP-2 and FP-3
most often is related to the maxillary high lip position during smiling or the mandibular lip position
during sibilant sounds of speech. FP-2 and FP-3 restorations often require more implant surface
area support by increasing implant number or size or by adjusting design considerations.

Figure 4-16 Removable restorations have two categories based
on implant support. RP-4 prostheses have complete implant support
anterior and posterior. In the mandible the superstructure bar often
is cantilevered from implants positioned between the foramens. The
maxillary RP-4 prosthesis usually has more implants and little to no
cantilever. An RP-5 restoration has primarily anterior implant
support and posterior soft tissue support in the maxilla or mandible.
Often fewer implants are required and bone grafting is less
indicated. (From Misch CE: Contemporary implant dentistry, ed 2, St
Louis, 1999, Mosby.)
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Golden Principle # 4: The Primary Benefits of implants are 
support and retention

Corollary: Implants are never to be presented and sold primarily for 
Esthetic reasons



Golden Principle # 5: Dont Compromise Biomechanics for the 
sake of Economics

Corollary: Dont Compromise Biomechanics for the sake of Biologics



Golden Principle #6:  Get Induced before being Seduced

Corollary: Technology is not a cop out for acquisition of skills



Golden Principle #7: What’s New is New, What’s Better Time 
Will Tell

Corollary: Early Adopters are risk takers - HA, TPS, Sargon



Golden Principle #8:  First Crawl, then Walk and then Run 

Corollary: There is no medal for early finish
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Golden Principle #8:  First Crawl, then Walk and then Run 

Corollary: There is no medal for early finish



Golden Principle #9 :  Know Your Limits and Take Measurable 
Leaps

Corollary: Refer when in doubt, and/or take additional training - 
interdisciplinary approach works best for the patient



Golden Principle #10 : Every technique works, but master that 
one that works in your hands  

Corollary: Every Podium Presenter has a success story to narrate



Sequence of Planning

“Meet the patient Before meeting the mouth”
Leonard Abrams



Eliciting the Chief Complaint



Medical, Dental and Social Evaluations



Records: Diagnosic Casts (Mounted)



Records: FMS / Periapicals - Evaluation of Available Bone

Rationale:
1.Minimal Distortion, almost 1:1
2.Excellent imaging for m/d & a/c
3.Quick intra-operative checks
4.Magnification ratios can be calculated



Quantification of Available Bone
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Heignt



Quantification of Available Bone

Width

Length

Heignt

Trajectory



Classification of Available Bone

Misch Judy Classification



Division A - Available Bone (Abundant)

> 5mm of width
> 10 - 13mm of height
> 7 mm of length
< 30 degree angulation
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Division A - Available Bone (Abundant)

> 5mm of width
> 10 - 13mm of height
> 7 mm of length
< 30 degree angulation



Divison B - Barely Sufficient

2.5 - 5mm width
10 -13 mm height

> 7 mm length
< 30 degree angulation



Division C - Compromised - 
Height and Width



Division D - Deficient Bone



Periapical Quantification - 
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Periapical Quantification - 



Periapical Quantification - 



Periapical Quantification - 

Potential available space



Periapical Quantification - 

Potential available space

The Unknown: Width and Trajectory
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Minimum Requirements of Available Bone

1-1.5mm from adjacent tooth

The crest of the implant should be 2mm 
below the CEJ of adjacent tooth

Atleast 1 mm of buccal and lingual bone



Intra-oral considerations
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Intra-oral considerations

minimum 7 mm minimum 6 mm



Quantification of Available Bone

Bone Sounding, Ridge Mapping
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Quantification of Available Bone

Bone Sounding, Ridge Mapping



Quantification of Available Bone

Bone Sounding, Ridge Mapping



Multiple Implant Placement



Records: Panoramic Radiographs



CT Scans
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E-WOO Technology Co., Ltd

Digital 
Panoramic

4.7 – 14.5 µSv

Panoramic

10 – 15 µSv

Highest Film 
Panoramic

26 µSv

Full mouth series

150 µSv

Medical CT

1200 – 3300 µSv

      6 µSv/hr● Commercial long
                           haul flight

   20,000 µSv/yr● Lower limits
                occupational exposure

      8 µSv● Daily background

  ● Radiation from other sources

Cone Beam CT

25 ~ 60 µSv

Dr. Sharon Brooks, Dept. of  Radiology, University of Michigan
Dr. Stuart White, Dept. of Radiology, UCLA

Background: dosage comparison

1Sv = 100rem



X-ray Mode Technique
Typical effective dose 

(µSv)

Background 
equivalent radiation 

time

Theoretical cancer 
risk(per million 

exams)

Single periapical or bitewing
Digital, rectangular collimation

Digital, round collimation
E-speed film, round collimation

1
2
4

4 hrs
8 hrs
16 hrs

0.05
0.1
0.2

Lateral cephalogram Digital/film with rare earth screen 2 8 hrs 0.1

Dental Panoramic  
tomogram 

Digital/film with rare earth screen 20 3.5 days 1.0

Full-mouth set(20PAs)
Digital, rectangular collimation

Digital, round collimation
E-speed film, round collimation

20
32
80

3.5 days
5.5 days
13.5 days

1.0
1.6
4.0

NewTom cone beam CT
9000 Series

3G
36
43

6 days 
7 days 

1.8
2.1

i-CAT cone beam CT
20-second scan
40-second scan

29
68

5 days 
11 days

1.5
3.4

Scanora
1 cycle 
6 cycles 

65
390

11 days
65 days

3.3
19.5

Hospital CT Maxilla
Mandible 

250
480

42 days 
80 days 

12.5
24.0



Diagnostic Wax up
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What We  Need To Gather From the Interims/Wax ups
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What We  Need To Gather From the Interims/Wax ups



Duplicate Prosthesis for Radiographic Templates
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The Radiographic Template
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The Value of Radiographic Template

20% Barium Sulphate and Clear Ortho Resin



Implant planning softwares



Bone Density Classifications:

Lekholm and Zarb

Type 1

Type 2

Type 3

Type 4

Misch 

D1

D2

D3

D4







Bone Density: Is it really a marker of Success??

Bone Quality - Type I



Type II Bone



Type III Bone



Type IV Bone



Studies Reporting Higher Failures in Type IV Bone

Misch, 2005, Mosby



Myth: Bone Density Cannot be Determined from Radiographs
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Myth: Bone Density Cannot be Determined from Radiographs

A substantial extent of cortical erosion should take place
before revealing the lesion in a periapical radiograph




