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Foreword

With all of the books available today on
implants, it is refreshing to see one that is so
well documented and thought out. It is a great
honor for me to write this Foreword for
Dr. Shafie's Clinical and Laboratory Manual
of Implant Guerdentures. With more than
20 million Americans being fully edentulous,
there is no better time for this book to be
written and utilized. Undergraduate programs
across the country are finally realizing that the
two implant overdenture is, by far, the
recommended treatment of choice over leaving
someone fully edentulous. The amount of bone
loss that we in dentistry have seen in fully
edentulous patients during past generations is
frightening to consider. We actually thought
and were teaching that this aveolar bone
atrophy was "normal"
and continuous after extraction. What we now
know is that two implants in the anterior
mandible will stop this progressive bone loss
and preserve the ridge instead of compressing it
slowly as time passes.
Dr. Shafie should be complimented for his
outstanding and detailed work. He describes
each chapter with diagrams that are easy to
follow, along with clinical pictures to

document his thoughts. He also has covered
the various abutment connections from many
of the commercial companies that are being
used today by clinicians all over the world. The
discussion of occlusion and loading is
particularly important for the technician and
the clinician to understand. This manual is well
organized and easy to follow with its step by
step breakdown of each topic and technique.
Besides the different implants and abutments
that are available, the manual also goes into
great detail on the construction of bars and
how to best utilize them for different clinical
situations. There is even a practice
management chapter to help the clinician
incorporate this technology into a practice.
This clinical laboratory manual should become
the gold standard for technicians and
clinicians when dealing with overdentures. My
deepest congratulations for a job well done to
Dr. Shafie and his contributors.

Dennis Tarnow, Professor and Chairman
Department of Implant Dentistry
New York University College of Dentistry

xv

Dentlearn.ir



Foreword

Given the increasing number of totally
edentulous patients around the world, hav ing
the knowledge to plan treatment and place and
restore impl ant-supported overdentures is
more imp ortant than ever. Totally edentulous
patients can become dentally-functional
through the placement of dental implants to
support com plete dentures. It is a great inju stice
to allow patients, especially tho se who are
finan cially restricted, to go through the ir lives
without the renovatin g benefit of implants.
Th e best venue for dentists to learn to treat
patient s with implants is in dental school as
part of the regular curriculum. Dental
education
arou nd the world has been lacking in train ing
dental student s about implantology, especially
with regards to implant-supported complete
dentures . This inadequacy has forced many
denti sts to seek training in implantology
through short courses sponsored by implant
companies. With several hundred impl ant
systems available today, making sense of
different options, surg ically and pros thetically,
is a monumental task . Dentists need accurate
information regarding all aspects of

xvi

implantology, presented scientifically and
without commercial bias, and th is book has
fulfilled those requirements. Dr. H amid Shafie
has authored a very comprehensive and
complete book that addresses the most
common problems general dentists face in
restoring implant-supported dentures .
Clinical and Laboratory Manual of Implant
Ouerdentures is invalua ble as an educ at ional
tool and will be effective as a resource for both
inexperienced and experienced dentists in
treat ing edent ulous patients. As a
prosthodontic alumnus of Boston University
Goldman School of Dental Medicine, Dr. Shafie
has used his vast knowledge and experience to
put together a very informat ive book on how
to plan treatment and how to utili ze
attachments in implant-supported remo vable
dentures. I con gratulat e Dr. Shafie for his hard
work in compiling this information and
presenting it in such a logical manner.

Zhimon Jacobson, Professor/Director
Center for Implantology
Boston University Goldman School of Dental
Medicine

Dentlearn.ir



CLINICAL AND

LABORATORY

MANUAL OF

IMPLANT

OVERDENTURES

Dentlearn.ir



Dentlearn.ir



Introduction

Hamid Shafie

Total edentulism has been noted in 5 percent
of adults who are 40 to 44 years old . This per­
centage gradua lly incre ases to almost 42 percent
in seniors. However, these percentages are de­
cepti vely low becau se the baby boomer gener­
at ion outnumbers the current populat ion over
65. We will see a significant increase in the num­
ber of fully edentulou s patients by the time baby
boomers reach ages 65 and above.

The majority of general dentists still fabricate
convention al complete, removable dentures for
their fully edentulous patients. One of the main
complaints of these patient s is the instability of
the lower denture. Since the con vention al den­
ture is fully tissue born and transfers all of the
mastica to ry forces to the residual ridge, patients
tend to exper ience significant and rap id loss of
the alveolar ridge. Therefore, even an ideally
fabricated, lower, removable, complete denture
will be unstabl e after severa l months. Th is prob­
lem has helped denture adhesive manufactures
build a multimillion-dollar market. Denture ad ­
hesive can be a qu ick solution for inst ability of
removable prostheses but it does not eliminate
the etiology; that is, constant bone loss due to

direct tr ansmission of masticatory forces to the
residual alveolar ridge.

Dental implants ha ve changed the face of
prosthetic dentistry. They ha ve shown a great
success ra te, as recorded in over 35 years of doc­
umentation. Dental implants were introduced to
the United States in 1984 as an alternative treat­
ment option for fully edentulous patients. Since
then, however, most restorati ve denti sts ha ve fo­
cused on utilizing them more in the treatment of
parti ally edentulous patient s and less in treat­
ing fully edentulous patients. Prob abl y on e of
the main reasons for devot ing more attenti on
to fixed partial dentures supp orted by implants
is the significant demand by the sophisticated
baby boomer generation. When this section of
population reaches retirement age, we will see a
significant dem and for implant-supported over­
dentures.

The main benefit that the pati ent receives
from any kind of implant tr eatment is pre ven­
tion of further bone loss in areas whe re tooth or
teeth are missin g. Implant-supported overd en­
tures not onl y provide required sta bility for the
pati ent but also eliminate the etiology of this
problem by preventing further bone loss.

All of the money that patient s are pa ying
for denture adhesive and fabrication of new

1
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2 CLINICAL AND LABORATORY MANUAL OF IMPLANT OVERDENTURES

con ventional, remo vable dentures in the course
of severa l years can be invested in mor e success­
ful and predictable tre atment options such as
implant-supported overdentures.

On e of the main reasons why restorative den­
tist s may be reluctant to offer implant-supported
overdent ures to the ir patients is the complexity
of attachment assemblies. About tw o hundred
different at tachments are avail able, making it
difficult to choose the right attachment for a par­
ticul ar pati ent .

This book encourages the use of imp lant over­
dentures for fully edentulous patients and pro­
vides the information requi red to simpli fy the
procedure:

• An easy way of classifying attachments re­
gardless of brand name .

• Guidelines for the indic ations of each attach­
ment assembly.

• Clinic al steps fully illustrated with color pic­
tures and schematic drawings.

• Treatment plan presentations for potenti al
candidates of each type of treatment.

• Intern al and external marketing methods re­
lated to each treatment modality.

Implant-supported overdentures should be
the standard of care for all fully edentulous
pat ients . Conventional, removable, complete
dentures sho uld be offered to a pat ient onl y if
there is a medical or dental contraindication for
imp lant placement or if the pati ent is not in a
financial situa tion to afford an ideal treatment
plan.
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1
Patient Preferences
and Expectations

Hamid Sbafie

Results from some studies show a weak as­
sociation between a patient's satisfaction with
their prosthesis and the clinical qualities of the
prosthesis as assessed by dentists. Some reports
also show very little correlation between a pa ­
tient's satisfaction and the clinical evaluation of
the denture fit. On the other hand, a strong asso ­
ciation does exist between a patient 's perceived
masticatory efficiency and their satisfaction with
the prosthesis.

IMPLANT OVERDENTURE
VS. CONVENTIONAL
DENTURE

A major problem for edentulous patients has
been a lack of satisfaction wit h their complete
dentures. A survey of elderly patients showed

that 66 percent were dissatisfied with their
complete dentures . The main reasons for this
dissatisfaction were discomfort, poor fit and
retention, soreness, an d pain, especially with
mandibular dentures . Patients typically experi­
ence significan tly less chewing difficulties with
implant-supported overdentures than with con­
vent ional dentures. An evaluation of the mas­
tication time and the magnitude of mastica­
tory strokes show an almost equal efficiency
for implant-supported overdentures and fixed
implant-supported prosthesis. The imp lant pro­
cedure is relatively simp le, and the treatment
time is similar to that for complete dent ures .

Th e da ta from severa l randomized studies
confirm that imp lant-supported overdentures
provide a better outcome than conventional den­
tures . Benefits include psychological effects such
as satisfaction and oral hea lth-related quality
of life, as well as functiona l benefits such as
chewing ability. This improved function could
increase the range of foods that an edentulous
patient can eat and, as a result, improve their
nutritio n and general healt h.

3
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~PLANTOVERDENTURE

VS. FIXED ~PLANT­

SUPPORTED PROSTHESIS

Creating a natural aesthetic, enha ncing facial
appea ra nce, and compensat ing for lost sof t
and hard tissue is much easier with implant
overdentures than with fixed pr osth esis. M ost
pati ents can afford one type of implant over­
denture since they are less expensive compared
to fixed pro sthesis. If on e or more of the sup­
porting implants fail, it is also easier to modify
an existing implant overdenture . A two-piece,
precision fit implant overdenture is a good so­
lut ion when the impl ants are placed in an unfa­
vorable trajec tory an d cannot be util ized for a
fixed prosth esis. A milled substructure bar helps
create an ideal path of insert ion and an ideal
aesthetic outcome.

Overdenture treatment has less clinic al in­
volvement compared to the fixed prosthesis,
which is especially important in elderly patients
with a medically compromised condition. In ad­
dition , this treatment option can be used in pa­
tients with compromised available bon e. Im­
plant survival rate is comparable to that for fixed
implant -supported prosthesis.

INDICATIONS FOR ~PLANT
OVERDENTURE

• Compromised bon e support for con ventional
denture

• Poor neuromuscular coordination
• Low toleranc e of muc osal tissues for a remo v­

able acrylic base
• Par afunctional hab its lead ing to insta bility of

prosthesis
• Active or hyperactive gag reflexes, stimulated

by upper removable denture
• Psychological inability to wea r a remo vable

prosthesis
• Patient dissati sfaction with complete den­

tures and desire for more stability and com­
fort

• Congenita l or ora l and maxillofacial defects
that need oral rehabilitation

• High prosthodontic expecta tions

COMPARISON OF
TREATMENT STRATEGIES
FOR~PLANT

OVERDENTURES

Th e implant overdenture obtains support and
rete ntion from an attac hment assembly affixed
to the implant and to the denture base. Consid­
ering the nature of masticatory force distribu­
tion , three basic types of implant overdent ures
are available:

• Mainly Tissue-Supported Implant Ouerden­
ture. When two prefabricated indi vidu al at­
tachments are utilized, the overd enture is
mainly tissue-born. The attachme nts provide
retentio n for the overdent ure . With this trea t­
ment modality, the denture base sho uld pro­
vide maximum tissue coverage, similar to a
con ventional complete denture. During mas­
tication, th e residual ridge receives the ma­
jor ity of the masticator y forces, which means
that this type of prosthesis is mainly tissue­
born ra ther than implant-born.

• Tissue-Implant-Supported O uerdenture: Tis­
sue-implant -supporte d overdenture is more
implant-born compared to the previous type
of overdenture . To fabri cate this type of over­
denture, two implants and a resilient bar at ­
tachment assembly should be utilized. Th e
denture base sho uld still pro vide extended
tissue coverage. During masticat ion, the at­
tachment assembly and supporting implants
receive mos t of the masticat or y for ces. Th e
rem ainder of the chewing forces are trans­
ferred to the posterior aspect of the overden­
ture and ultima tely abso rbed by the support­
ing tissue.

• Fully Implant -Supp orted Oue rdenture: An
atta chment assem bly that usually includes
four or more implants supports the fully
implant- supported overdenture . During
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mastication, the attachment assembl y trans­
fers all of the masticatory forces to the
supporting implants. With this type of
overdenture, min imum flange and tissue
coverage is required since the prostheses are
fully impl ant-born. A minimum of four im­
plants is required. In a patient with an ovoid
or pointed alveolar ridge, three implants
can be placed between the two mandibular
foramens to form a tripod. In this case, the
attachment assembly is not resilient, and the
pro sth esis is fully impl antborn.

Successful fabrication of mainly tissue­
supported implant overdentures and/or tissue­
implant-supported overd entures still mu st ad ­
here to the basic principles for fabr icat ing a
conventional complete dentures:

• Accurate impression of underlying tissue
• Maximum adaptation between the denture

base and the residua l ridge
• Proper vertical dim ension of occlu sion
• Accurate centric relati on
• Appropriate denture teeth delection and set

up

Any clinical or laboratory error in fabricat­
ing the implant overd enture ma y result in insta­
bility of the prosthesis, soreness, and ultim atel y
pat ient dissat isfaction.

The mainl y tissu e-supported impl ant over­
denture requ ires two implant s plac ed between
the mandibul ar foramen. The most common
position is the canine area. However, placing
the implants in the lateral area (approximately
14-15mm center to center) is another viable
option. Th is option provides the opportunity
to place more implants posterior in case the
prosthesis must be changed to tissue-implant­
supporte d or fully implant-support ed in the
future.

Another advant age of placing the implants
in the lat eral position is that it minimizes the
hinge movement of the prosthesis around the
axis, which passes through the attachments. If
the implants were in the canine position, more
hinge movement would occur when the patient
tr ies to cut food with the lower incisor s. Plac-

5

ing the impl ant in the lateral position redu ces
the anterior-posterior distance from the incisal
edges to th e hinge axis betw een the implants.
Thi s reduces the lift and movement of the pos­
terior section of the overdenture away from
the residual ridge, which ultimately incr eases
stability.

THE BREDA IMPLANT
OVERDENTURESTUDY

Th e Breda Impl ant Overdenture Study (BIOS)
was set up as a randomized, controlled clinical
trial to compare three different treatment op­
tions for edentulous patients using the Strau­
mann implant system. One hundred and ten
edentulous pati ents with atrophic mandibles
and persistent con ventional complete denture
problems were selected. One-th ird of the pa­
tients received a mainly tissue-supported over­
denture supported by two impl ants and two
prefabricated ball att achments (2IBA), one -thi rd
received a tissue -implant-supported overdenture
on two implants with a single bar (2ISB), and
one-third received a fully impl ant-supported
overdenture on four impl ants with a triple bar
(4ITB).

For an overdenture with ball att achments,
two Dolla Bona matrixes were used. For group
2ISB, an egg-shap ed Dolder Bar with a single
matrix was used. For group 4ITB, three egg­
shaped Dolder Bar s and three corresponding
matrixes were used. The investigators reported
that treatment of the edentulous mandible with
four implants and three bar attachments is sig­
nificantly more expensive than treatment with
two indi vidual attac hments. H owever, mul tiple
bar attachment assemblies require less long-term
post-care costs. During the 96-month period of
this investigation , the two impl ants and single
bar atta chment appeared to be the mo st ef­
fective for edentulous patients when cons ider­
ing patient satisfaction, clinical performance of
the prostheses, and cost effectiveness . The study
also found that pat ients wh o smoke are at a
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higher risk of complications when treated with
mandibul ar implant overdentures.

OVERDENTURE
TREATMENT STRATEGIES

The following factors affec t the decision-mak ing
process regarding overd enture treatment strate­
gies:

• Soreness and discomfort associated with the
dent ure base and its flan ges

• Bone quanti ty
• Pati ent's expectation for the tre atment out­

come
• Expected oral hygiene and pati ent compli­

ance
• Jaw relatio nshi p
• Distance betw een the upper and lower alve­

olar ridge
• Exp ertis e of the dent ist and th e lab technician
• Pati ent 's fina nces

COMMON MISTAKES IN
CONSTRUCTING
IMPLAN~SUPPORTED

OVERDENTURES

• Poo r treatment plan ning
• Imprecise final impression
• Inaccurate mas ter mo del as well as wo rking

mo del
• III fitt ing framework
• Poor choice of material and attachment .

SUCCESSFUL
IMPLAN~SUPPORTED

OVERDENTURE

Following are th e basic requirements for a suc­
cessfu l implant-supported overdenture :

• Stress-free fit of attachment assembly
• Good or al hygiene
• Bioco mpa tibility of th e chosen materials

• H igh biome chani cal stre ngth of chosen ma-
terials

• Functional and equ ilibr ated occlusion
• N atural looking aesthetics
• Absence of interferences with normal ph on et­

ICS

REFERENCES AND
ADDITIONAL READING

Adell, R. (1983). Clinical results of osseointegrated
implants supporting fixed pro sthesis in edentulous
jaws. [ournal of Prosth etic Dent istry, 50, 25 1­
254.

Adell, R., Eriksson, B., Lekholm, U., Branemark, P. I.,
& j ernt, T. (1990) . A long-term follow-up study
of osseointegrated implants in the trea tment of
totally edentulous jaws. International [o urnal of
Oral & Maxi llofacial lmplauts.E, 347-359 .

Adell, R., Lekholm, U., Rockier, B., & Branemark,
P. I. (198 1). A IS-year study of osseointegrated im­
plants in the edentulous jaw. International [ournal
of Oral Surge ry , 10, 387-416.

Albrektsson, T., Blomberg, S., Branem ark , A., &
Carlsson, G. E. (198 7). Edentu lousness-an oral
handicap. Patient reactions to trea tment with
jawbone-anchored protheses. journal of Ora l Re­
habilitation, 14, 503-51 1.

Allen, P. E, & McMillan, A. S. (2002). Food selec­
tion and percept ions of chewing ab ility following
provision of implant and conventional prostheses
in compl ete denture wears . Clinical Ora l Im plant
Research, 13, 320-326.

Anttila, S. S., Knuu rrila, M . L., & Sakki, T. K. (200 1).
Relat ionship of depressive symptoms to edentu­
lousness, dental health, and dental health behav­
ior. Acta Odontologica Scandinauica, 59, 406­
41 2.

Awad , M. A. & Feine, j. S. (1998). Measuri ng patient
satisfactio n with mandibular pros theses. Cotnmu­
nity Dentistry and Oral Epidemio logy , 26, 400­
405.

Awad, M . A., Locker, D., Korner- Bitensky, N. , &
Feine j. S. (2000). Measuring the effect of intra­
oral implant rehabilita tion on the health- related
quality of life in a randomized controlled clinical
trial. [ournal ofDental Research, 79, 1659- 1663.

Awad, M. A., Lund , j. P., Dufresne, E., & Feine,
j. S. (20 03). Compari ng the efficacy of mandibular
implant-retained overdentures and conventional

Dentlearn.ir



PATIENT PREFERENCES AND EXPECTATIONS

dentures among middle-aged eden tulous patients :
Sat isfaction and functional assessment. lnterna­
tiona! j ournal of Prosthodont ics, 16, 117-122.

Awad, M . A., Lund, L. P., Shapiro, S. H. , et al.
(2003 ). Oral heal th status and treatment satisfac­
tion with mandibular implant overdentures and
con ventional dentures . A randomized clinical tria l
in a senior populat ion. International journal of
Prosthodont ics, 4, 390- 396.

Axelsson, G. & Helgad ot tir, S. (199 5). Edentulous­
ness in Iceland in 1990. A nationa l questionnaire
survey. Acta Odontologica Scandinauica , 53, 279 ­
282 .

Axelsson, P., Paul ander, J., & Lindh e, J. (1998) . Re­
lationship between smoki ng and dental status in
35-,50-, 65-, and 75-year-old individ uals. j ournal
of Clillical Periodontology , 25, 297-3 05.

Batenburg, R. H . K., van Oort, R. P., Reintsema, H. ,
Brouwer, T. T., Ra ghoebar, G. M ., & Boering , G.
(1998). M andibular overdent ures supported by
two Branemark, IM Z, or ITI implants. A prospec­
tive comparative preliminary study: One-year re­
sults. Clinical Oral Implants Research, 9, 374­
383 .

Berg E. (1984) Th e influence of some anamnestic, de­
mogr aphic, and clinical variables on pat ient accep ­
tance of new com plete dentures. Acta Odontolog­
ica Scandinauica, 42, 119- 127.

Bergendal, T., & Engqu ist, B. (1998). Implant­
supp orted overdentures: A longitudinal prospec­
tive study. International j ournal of Oral & Max ­
illofacial Implants, 13,253-262.

Bergman , B. & Carlsso n, G. E. (1972) . Review of
54 complete denture wearers. Patient's opinions
1 year after treatment. Acta Odonto logica Scandi­
nauica, 30, 39 9-414.

Boerr igter, E. M., Geertman , M . E., Van Oo rt , R. P.,
et al. (1995). Patient sat isfaction with implant­
reta ined ma ndibular overdent ures. A compari­
son with new complete dentures not retained by
implants- a multicen tre rando mized clinical tria l.
British j ournal of O ral & Maxillofacial Surgery,
33,282-288.

Boerr igter, E. M. , Stegenga, B., Raghoebar, G. M .,
& Boering, G. (1995) . Pat ient satisfaction and
chewing ab ility with implant-reta ined mandibular
overdentures: A compa rison with new complete
dentures with or withou t preprosthetic surgery.
[ournal of Oral and Maxillofacial Surgery, 53,
116 7-1 173.

Bosker, H . & van Dijk, L. (1989) The transmandibu­
lar implant: a 12-year follow-up study. j ournal of
Oral and Maxillofacial Surgery, 47, 442-450.

7

Bouma, J., Boerrig ter, L. M., Van Oort, R. P., van
Sonderen, E., & Boering, G. (199 7). Psychosocial
effects of implant-reta ined overdentures. lnterna­
tional j ournal of Oral & Maxillofacial lmplants ,
12,515-522.

Bou ma, J. , Uitenbroek, D., Westert, G., Schaub,
R. M ., & van de Poe!, F. (1987). Pathways to full
mouth ex traction. Community Dentistry mid Oral
Epidemiology, 15,301-305 .

Bouma, J., van de Poel, F., Schaub, R. M., & Uiten­
broek, D. (1986). Differences in to ta l tooth ex­
traction betwee n an urban and a rural area in the
Ne therlands . Community Dentistry and Oral Epi­
demiology, 14, 18 1- 183.

Brod eur, J. M ., Benigeri, M ., N accache, H ., Olivier
M ., & Payette, M . (1996). Trends in the level of
edentulism in Quebec between 1980 and 1993 [in
French]. j ournal of the Canadian Dental Associa­
tion 62, 159- 160, 162- 166.

Budtz-j orgensen, E. "Epidemiology: Dent al and Pros­
thetic Stat us of Older Adu lts." Chapter 1 in
Prosthodont ics for the Elderly: Diagnosis and
Treatment . Chicago: Qui ntessence Publ ishing,
1999.

Burns, D. R., Unger, J. W., Elswick, R. K. Jr.,
& Giglio, J. A. (1995 ). Prospective clinical
evaluation of mandibu lar impla nt overdentures:
Part I: Retention, sta bility and tissue response.
The journal of Prosthetic Dentistry, 73, 354­
363.

Carlsson, G. E., Orrerland, A., & Wennstrom, A.
(196 7). Pat ient factors in appreciation of complete
dent ures. j ournal of Prosthetic Dentistry , 17, 322­
328.

Centers for Disease Control and Prevent ion . (1999).
Total too th loss among persons aged > or =
65 years-Selected sta tes, 199 5-1 997. MM WR
Morbidity and Mortality Weekly Report, 48, 206­
210.

Cune, M. S. " Overdentures on Dental Implants."
(thesis, Utrecht, the Netherlands University of
Utrec ht, 1993) .

Davis, D. M ., Rogers, J. 0 ., & Packer, M. E. (1996) .
Th e extent of maintenance required by implant­
reta ined man dibular overdentures: A 3-year re­
port. International j ournal of Oral & Maxillofa­
cial Implants, 11, 767-774.

Dolan, T. A., Gilbert, G. H ., Dun can, R. P., & Roer­
ster, U. (2001) Risk indicators of edent ulism, par­
tial tooth loss and prosthetic status among black
and white middle-aged and older ad ults. Commu­
nity Dentistry and Oral Epidemio logy, 29, 329­
340.

Dentlearn.ir



8 CLIN ICAL AND LABORATORY MANUAL OF IMPLANT OVERDENTURES

Douglass, C. W., Shih, A., & Ost ry, L. (2002) . Will
there be a need for complete dentures in the United
States in 2020?[ournal of Prosthetic Dentistry , 87,
5-8 .

Eklund, S. A. & Burt, B. A. (1994) . Risk factors for
total tooth loss in the United States; Longitudinal
analysis of nat ional data . journal ofPublic Health
Dentistry; 54, 5- 14.

Enquist, B., Bergedal, T., Kallus, T., & Linden, U.
(1988). A retrospective multicenter evaluat ion
of osseointegrated implants supporting overden­
tures. internationa l [ournal of Oral & Maxillofa­
cial Im plants, 3, 129- 134.

Esposito, M ., et al. (2001). Quality assessments of
ran domized controlled tria ls of oral implants. In­
ternati ona l [ourna l of Ora l & Maxillofacial Im ­
plants, 16, 783-792.

Feine, J . S., De Grandmont, P., Boudr ias, P., et al.
(1994). With in-sub ject comparisons of implant ­
supported mand ibular prosthesis: Choice of pro s­
thesis. [ournal of D ental Research, 73, 1105­
1111.

Feine, J. S., Maskawai, K., de Grandmont, P., Dono­
hue, W. B., Tanguay, R., & Lund , J. P. (1994).
With in-sub ject comp arisons of implant-s upported
mand ibular prostheses: Evalua tion of masticator y
functi on . journal of Denta l Research, 73, 164 6­
165 6.

Font ijin-Teekamp, F. A., Siafter, A. P., van't Hof,
M. A., Geertman, M . A., & Kalk, W. A. (199 8).
Bite forces with mandibular implant-retained over­
dentures. [ournal of Dental Research, 77, 1832­
1839 .

Garrett, N. R., Kapur, K. K., Hamada, M . 0 .,
et al. (199 8). A rando mized clinical tr ial compar­
ing the efficacy of mandibular implant-supp orted
overtur es and convent ional dentures in diab etic
pati ents . Part II. Comparisons of masticatory per­
formance . journal of Prosth etic Dentistry, 79,
632-640.

Geertma n,!vI. E., Boerr igter, E. M, van't Hof, M. A.,
et al. (1996). Two-center clinical tr ial of implant­
reta ined mandibular overdentures versus com plete
dentures-chewing abi lity. Community Dentistry
and Ora l Epidemi ology, 24, 79-84.

Geertman, M . E., Boerrigrer, E. M ., van' t H of, M. A.,
et al. (1996). Clinical aspects of a multicenter clin­
ical trial of implant-re tained mandi bular overden ­
tur es in pati ents with severely resorbed mandibles.
The [ournal of Prosth etic Dentistry, 75, 194-204.

Geertm an, M . E., van Waas, M. A., van 'r Hof, M. A.,
& Kalk, W. (1996). Denture satisfaction in a
com parative study of implant -retained mandibu-

lar overdent ures: A rand omized clinical tr ial.
International [ournal of O ral & Max illofacial Im­
plants, 11, 194- 200.

Gilbert, G. H. , Duncan , R. P., & Kulley, A. M . (1997).
Validity of self-reported tooth counts during a
telephone screening interv iew. [ournal of Pub lic
Health Dent istry, 57, 176- 180.

Hama sha, A. A., Hand , J. S., & Levy, S. M. (1998).
Medic al conditions associated with missing teeth
and edentulism in the institutionalized elderly. Spe­
cial Care in Dentistry, 18, 123-127.

Hea lth Promotion Survey Canada. (1990). Statis­
tics Canada. Available at: www.sta tcan.ca/english/
sdds/382 8.html. Accessed Apri l 30, 2003 .

Heydecke, G., Locker, D., Awad, M. A., Lund , J. P.,
Feine, J. S. (2003) . Ora l and genera l health sta ­
tus six months after treatment with mandibular
implant overdent ures and conventio nal dentures.
A randomized clinical trial in an elderly pop ula­
tion . Connnunity Dent istry and O ral Epidemiol­
ogy, 31,161-168.

John s, R. B., j ern t, T., Heath, M. R., H utton, J. E.,
et al. (1992). A mult icenter study of overdent ures
suppo rted by Branem ark implants. Intern ational
[ournal of O ral & Maxillofacial Implants, 7, 162­
167.

Kapur, K. K. & Garrett, N . R. (1988). Requirements
to clinical tr ials. [ournal of Denta l Edu cation, 52,
760-764.

Kap ur, K. K., Garrett, N . R., Hamada, M . 0 ., et al.
(1999). Rand omized clinical trial comparing the
efficacy of mand ibular implant-supported over­
dentures and conventional dentures in diabetic
patients . Part III: Comparisons of patient satis­
faction . [ournal of Prosth etic Dentistry , 82,416­
427.

Kent G. (1992 ). Effects of osseointegrated implants
on psycholog ical and socia l well-being; A litera­
ture review. j ournal of Prosthetic Dentistry, 68,
515 -518 .

Krall, E. A., Dawson-Hu ghes, B., Garvey, A. J., &
Garcia R. I. (1997) . Smoking, smoking cessation,
and tooth loss. [o urnal of Denta l Research, 76,
1653-1659.

Lange r, A., Michman,J., & Seiferd , I. (1961 ). Facto rs
influencing satisfaction with complete dentures in
geriatric pa tients. The [o urnal of Prosth etic Den­
tistry, 11, 1019-1031.

Lindqu ist, L. W., Carlsson, G. E., & Hedegard, B.
(1986). Changes in bite force and chewing effi­
ciency after denture treatm ent in edentulous pa­
tients with denture ada ptation difficult ies. journal
of Ora l Rehabilitation, 13,21-29.

Dentlearn.ir



PATIENT PREFERENCES AND EXPECTATIONS

Marcus, S. E., Dru ry, T. E, Brown, L. ]., & Zion,
G. R. (1996). Tooth retention and tooth loss in
the permanent denti tion of adu lts: United States,
1991-1998. [ournal of Dental Research, 75 (spec
no),684-695.

Marcus, S. E., Kaste, L. M., & Brown, L. J. (1994)
Prevalence and demog raphic corre lates of too th
loss amo ng the elderl y in the United States. Special
Care in Dentistry , 14, 123-127.

Mericske-Srern , R. (1990). Clinical evaluatio n of
overde nture restorations supported by osseointe ­
grated titanium implants: A retrospective study.
International [ournal ofOral & Max illofacial Im­
plants, 5, 375-3 83.

Naert , I., De Clercq, M., Th euniers, G., & Schepers,
E. (1988) . Overdentures suppor ted by osseointe­
grated fixtures for the edentulous mandible: A 2.5­
year report . Internat ional [ournal of Oral & Max­
illofacial Im plants , 3, 191-1 96.

Oster berg, T., Carlsson, G. E., & Sundh, V. (2000) .
Trends and prog noses of denta l status in the
Swedish population : Analysis based on interviews
in 1975 to 199 7 by Statistics Sweden. Acta Odon­
tologica Scandinauica, 58, 177-182.

Oster berg, T., Carlsson, G. E., Sundh, W., &
Fyhrlund, A. (1995 ). Prognosis of and fac­
tors associated with dental status in the adult
Swedish pop ulation. 1975-1989. Community
Den tistry and Oral Epidemiology, 23, 232­
236.

Palmqvist, 5., Soderfeldt, B., & Vigild, M. (2001).
Influence of den tal care systems on dental sta tus. A
comparison between two countries with different
systems but similar living standards. Commu nity
Dental Health, 18, 16-1 9.

Palmqvist, 5., Soderfeldt, B., & Arnbje rg, D. (1992) .
Explana tory model s for total edentu lousness, pres­
ence of removab le dentures, and complete dental
arches in a Swedish populat ion. Acta Odontolog­
ica Scandinauica, 50, 133-139.

Pietrokovski, ]., Harfin , J., Mastavoy, R., & Levy, E
(1995) . Ora l findings in elderly nursing home resi­
dents in selected countries: Quality of satisfaction
with comp lete dentures. The [ournal of Prosthetic
Dentistry, 73, 132- 135 .

Population projections for Canada, provinces and ter­
ritories , 2000-2026 [catalogue no. 91-520-XPB].
Ottawa, Ontario: Statistics Canada, March 13,
2001 .

Raghoebar, G. M., Mei jer, H. ]., Stegenga, B., van 't
Hof, M. A., van Oort , R. P., & Vissink, A. (2000).
Effectiveness of three treatment moda lities for the
edentu lous mandible. A five-year randomized clin-

9

ical trial. Clinical Oral Implants Research, 11,
195-201.

Slade, G. D. & Spencer, A. J. (1994). Development
and evaluation of the oral health impact profile.
Community Dental Health, 11,3-11 .

Slade, G. D., Locker, D., Leake, J. L., Price, S.
A., & Chao, I. (1990). Differences in ora l
health status between institutionalized and non­
institutionalized older adults. Community Den­
tistry and Oral Epidemiology, 18,272-276.

Slade, G. D., Offenbacher, 5., Beck, J. D., Heiss,
G., & Pankow, J. S. (2000) . Acute-phase inflam­
matory response to periodontal disease in the
US pop ulat ion. [ournal of Dental Research, 70,
49-57.

Slagter, A. P., O lthoff, L. W., Bosman, E, & Steen
W. H . (1992 ). M asticatory ability, denture qua lity,
and oral conditio ns in edentul ous subjects.jollmal
of Prosthetic Den tistry , 68, 299-307.

Steele, J. G., Treasure, E., Pitts, N. B., Morris, J. , &
Bradnock , G. (2000). Total too th loss in the United
Kingdom in 1998 and implications for the future.
British Dental [ournal, 89,598-603 .

Suominen-Taipa le, A. L., Alanen , P., Helenius, H.,
Nordblad, A., & Uutela, A. (1999) . Edentulism
among Finnish adults of working age. 1978-1997.
Community Dentistry and Oral Epid emiology,
27 ,353- 365 .

Takala, L., Utriainen, P., & Alanen, P. (1994). Inci­
dence of edentulousness, reasons for full clearance,
and health status of teeth before extrac tions in ru­
ral Finland . Community Dentistry and Oral Epi­
demiology, 22, 254-257.

Thompson, G. W. & Kreisel, P. S. (1998) . The impact
of the demographics of aging and the edentulous
conditio n on dental care services. journal of Pros­
thetic Dentistry, 79, 56-59.

Tuominen, R., Raja la, M., & Paunio, I. (1984). The
associa tion between edentulousness and the ac­
cessibility and availability of dentists. Community
Dental Health, 1, 201-206.

Unell, L., Soderfeld t, B., Halling, A., & Birkhed, D.
(1998) . Explanatory models for ora l health ex­
pressed as number of remain ing teeth in an adult
pop ulation . Conununity Dental Health, 15, 155­
161.

van Waas MA. (1990 ). The influence of clinical vari­
ables on patients' satisfaction with complete den­
tures . [ottrnal of Prosthetic Dentistry, 63, 307­
310 .

Warren, J. J., Watkins, C. A., Cowen, H. J. , Hand,
J. 5., Levy, S. M., & Kuthy, R. A. (2002). Tooth
loss in the very old: 13- 15-year incidence among

Dentlearn.ir



10 CLINICAL AND LABORATORY MANUAL OF IMPLANT OVERDENTURES

elderly Iowan s. Community Dentistry and Ora l
Epid emio logy, 30, 29-37.

Wayler, A. H. & Chauncey, H. H. (1983). Impact
of complete dentures and impaired natural detec­
tion of masticatory performance and food choic e
in healthy aging men. [ournal of Prosthetic Den­
tistry, 49, 427-433 .

WHO (World Health Organization). Oral Health
Country /Area Profile Programme. Available at
htt p://www.whocollab .od .mah.selcountriesaIpha b
.html (accessed April 30, 2003).

Wismeijer, D., Van Waas, M. A. ]., Vermeeren, ].
I. ]. E, Mulder, ]., & Kalk, W. (199 7). Pati ent
satisfaction with implant-supported mandibular
overdentures. A compar ison of three treatment
strategies on ITI dental implants. International
[ourual of Oral & Max illofacial Surgery, 26 ,
263-267.

Wismeijer, D., Van Wass, M . A. J., Venneeren, ]. I.
]. E, Mulder, J., & Kalk , W. (1999 ). Clinical and
radiological results of patients treated with thre e

treatm ent moda lities for overdentures on implants
of the ITI-den tal implant system. Clinical Oral Im ­
plant Research, 10,297-306.

Wismeijer, D., Vermeeren, ]. I. ]. E, & van Waas,
M. A.]. (1992). Patient satisfaction with overden­
tures supported by one-stage TPS implants. In­
ternatiottal [ournal of Oral & Maxillofacial Im ­
plants, 7, 51-55.

Wismeijer, D., Vermeeren,]. I.]. E, & van Waas, M .
A.]. (1995). 6.5 year evaluation of patient satisfac­
tion and prosthetic aftercare in pati ent treatment
using overdenture s supported by ITI implants . In­
ternationa l journal of Oral & Max illofacial Im­
plants, 10, 744-749.

World Bank Grou p. Data and stati stics. Available
at http://www.worldbank.orgldata/quickreference/
quickref.html (accessed Ma y 15,2002).

Za rb, G. A. & Schmitt, A. (1990). The longitudinal
clinical effectiveness of osseointegrated dental im­
plants: The Toronto study. Part I: Surgical result s.
[ournal of Prosth etic Dentistry, 63, 451-457.

Dentlearn.ir



2
Diagnosis and
Treatment Planning

Hamid Shafie

Diagnosis and treatment planning are the
most important parts of the entire implant ther­
apy, determining whether the treatment will be a
success or a failure . Skipping any of the recom­
mended steps of the treatment-planning phase
compromises the outcome of the final treatment.

DIAGNOSTIC WORKUP FOR
~PLANT OVERDENTURE

1. Perform a radiographic evaluation by utiliz­
ing a panoramic x-ray. Determine the magn i­
fication error of that image, and then deter­
mine the height of available bone .

2. Evaluate the existing conventional upper and
lower denture to determine if satisfactory
aesthetic, phonetic, and function have been
achieved .

3. If the existing denture is satisfactory, it can
be duplicated with clear acrylic and used for
diagnostic mounting and fabrication of the
surgical guide .

4. Take a bite registration record in centric re­
lation for a diagnostic mo unting.

5. Mount the duplicated upper and lower den­
ture on an articulator.

6. Choose the proper length and diameter for
the designated implant system.

7. Choose the number and location of the im­
plants based on the desired attachment as­
sembly.

BENEFITS OF
DIAGNOSTIC MOUNTING

• Creates a surgical template
• Visualizes the relationship of the denture

teeth with anticipated implant positions
• Gives the clinician and lab technician a good

idea of the position and final design of the
bar

• Creates an index for the position of the final
overdenture teeth

In patients with a high smile line, a remov­
ab le overdenture will more likely fulfill the pa­
tient's functional and aest hetic demands better
than an implant -supported fixed bridge . If the
patient's upper lip support needs to be enhanced,

11
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plants based on the desired attachment as­
semb ly.

BENEFITS OF
DIAGNOSTIC MOUNTING
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• Visualizes the relationship of the denture

teeth with anticipated implant positions
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an implant-supported overaenture with a la bial
flange is the preferred choice of trea tm ent.

If the relat ions hip between the maxilla and
mandible is unfavorable, such as class II or class
III, or if excessive inter-ridge space is present,
imp lan t-supported overdentures are preferred
over fixed bridges supported by implants.

RADIOGRAPHIC
EVALUATION

Panoramic Radiograph
The panoramic radiograph is the most com­
mon image used to evaluate imp lant overden­
ture cases . This radiograph produces a single im­
age of the maxilla and mandible with all of the
anatomical landmarks in a frontal plane. It is
very cost effective and practical, because it can
be generated in most dental offices. T he clini­
cian can easily identify the gross anatomy of the
jaws and opposing landmarks, as well as form
an initial assessment of the vertical height of
the bone . Any patho logy within the maxillary
and /or mandibu lar bone can be detected. The
pa tient is exposed to a relatively low rad iation
dose compared to a CT scan or conventional
tomogram.

However, the panoramic radiograph has sev­
eral disadvantages such as overlapping imag es,
dist ortion of the special relatio nship am ong
anatomical landmarks, and mag nification er­
rors. Also, fine anatomical detai ls cannot be seen
as they appear on a CT scan . This radiograph
usually increases the horizontal dimension by
about 30-70 percent and increases the vertical
dimension by about 20-30 percent.

The use of a diagnostic template whil e taking
the panoramic x-ray can effectively eliminate the
magnification error. The diagnostic template is
an acrylic base, which has been fabricated over
the study cast.

One or more ball bearings (BBs) should be
incorporated into the temp late using self-cured
acrylic . Place the BBs as close as possible to the---:/~~:S~0~g/ure 2.3) .

2..... 5.. 9..2 :~ o/~

FIGURE 2.1.

DETERMINING MAGNIFICATION ER­
ROR OF PANORAMIC X-RAYS

1. Measure the diameter of the ball bearings be­
fore incorp orating them into the templates
(Figure 2 .2).

FIGURE 2.2.

2. Incorporate the ball beari ngs into the
acr ylic template utilizing self-cured acr ylic
(Figure 2.3).

4mm ~
~

FIGURE 2.3.

3. Insert the acrylic template in the pa tient's
mouth (Figure 2.1).

4. Take the x-ray image (Figure 2.4) .
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FIGURE 2.4.

5. Measure the diameter of the ball bearings as
they appear in the x-ray image.

6. Use the following formula to calculate the ac­
tual height of the alveolar process:

d = Actual diameter of the ball bearing
D = Diameter of ball bearing in the

panoramic x-ray
H = Height of the bone 111 the panoramIC

x-ray
h = Actual height of the bone

Magnification Error: ME = d --;-. D
h=ME X H

PANORAMIC LANDMARKS

• Crest of the ridge
• Opposing landmarks

Note the opposing landmarks in the mandible
(Figure 2.5):

• Anterior: Inferior border of the symphysis
• Canine/Premolar Region: Mental foramina
• Posterior: Mandibular nerve canal

-. );;i?f!.·.~~.... -' ...... !~ ...~~.
~ ~--'~" ""~
,~.. "

~. :,,".

"~ 'J
FIGURE 2.5.

13
...' - :.. .

FIGURE 2.6.

Note the opposing landmarks in the maxilla
(Figure 2.6):

• Anterior: Inferior border of the nasal cavity
• Canine/Premolar Region: Late ral walls of the

nasal cavity and anterior border of the max­
illary sinus

• Posterior: Floor of the maxillary sinus

During treatment planning for a mandibular
implant overdenture, this radiograph can pro­
vide a fair approximation of the position of the
most distal supporting implants. The position
of the mental nerve, the path of the mandibular
nerve canal, and the height of the alveolar ridge
have a great influence on the position of most
distal implants.

The mandibular nerve canal generally ex­
tends 3-4mm anterior to the mental fora­
men . However; the mandibular nerve may loop
forward 6-7mm in some patients. It is recom­
mended that you position the center of the dis­
tal implant 7nim mesial to the mental fora­
men to eliminate any possibility of nerve injury.
Note that all anatomical variations are patient­
specific.

Occlusal Radiograph
An occlusal radiographic image is very helpful in
assessing the width of the bone in the mandibu­
lar symphysis area. Employ proper techniques
such as symmetrical positioning of the central
ray and the film. '

_ : . ' _ .· i ·
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Make an acrylic base on the lower cast and
glue a 5mm diameter ball bear ing to the side of
the acrylic base in the symphysis area. Th e pa­
tient should wear this acrylic base when the im­
age is taken. Changes in the diameter of the ball
bearing in the radiog raph will help the clini­
cian determine the magnificat ion error of the
ra diograph.

Computed Tomography
(CT Scan)
Since plain films fail to provide dat a on bone
width and bone density, clinicians started
utilizing CT scan technology to enhance their
diagno stic and treatment planning abi lities
(Figure 2.7).

FIGURE 2.7.

The CT scan creates thre e-dimensional im­
ages of the edentulous arches at 1.00mm inter­
vals from left to right aro und the entire denta l
arch in both the mand ible and maxilla. The im­
ages (cross sections) are sequen tially numbered.
The clinician has at his or her disposal cross ­
sectional, panoramic, and occlusal views of the
actual osseous top ography. Th is radiographic

technology result s in no magnification err or, and
all of the images have the exact same dimen­
sions as the patient 's anato mical struc ture being
examined. Th erefore, th is scan permits precise
measurement of the bony structure that is rel­
evant to the desirable implan t locat ions in all
three planes.

The techniques for producing clinically useful
CT image vary, depending upon the equipment
employed. However, regardl ess of the type of
equipment, the thickness of each cut must be
Irnrn or less.

Placing a radioopaqu e material such as spe­
cial bar ium sulfate teeth as a mar ker in the di­
agnostic guide identifies the desired site for an
implant placement (Figure 2. 8). This allows the
clinician to see the makers on the CT images and
evaluate the underlying bony structure.

FIGURE 2.8.

CT ana lysis of the jaws is normally very ex­
pensive; the technique is therefore generally used
only if additiona l diagnostic informati on is nec­
essary due to anatomical complexity or other
diagnostic difficult ies. The need to assess accu­
rate ly the position of the inferior alveolar canal,
the mental foramen, the contour of the lingual
surface of the mandible, and the floor of the si­
nuses are primary indica tions for using a CT
scan during the treatm ent plann ing phase for
implant overdenture cases. The adva ntages of
CT scanning when planning for the placement
of dental implants must be balanced agai nst the
cost and the amo unt of the radiatio n exposure
incurred with CT scans.
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JOINT TREATMENT
PLANNING

The next phase in the tre atment planning pro­
cess involves an effect ive confe rence among
the entire implant team, which consi sts of
the restorati ve dentist, surgeon , and laboratory
techn ician , along with any number of suppor t­
ing members such as the hygienist and the rep­
resenta tive of the implant company.

The crucial factor in building an effective con­
ference is to create a team of people, each of
whom knows his or her job and can perform it
well. Each member of the team must be com­
mitted to listening as well as sharing his or her
ideas and observations. Ideally, the treatment
planning conference should be done in person.
However, it can be conducted via telephone or
web conferencing.

Th e leader of this team will be the restora­
tive dentist. He or she begins the communica­
tion with the patient regarding the patient's chief
compl aint and continues that communication
throughout the treatment process and beyond.
The secondary leaders in th is process are the sur­
geon and the laboratory technician.

ANATOMICAL
CONSIDERATIONS DURING
DIAGNOSIS AND
TREATMENT PLANNING
PROCESS

Available Bone Quantity

Bone quantity is one of the most important fac­
tors that dictate the treatment plan. The height,
width, length, and shape of the ava ilable bone
should be assessed.

HEIGHT OF BONE Th e distance between
the crest of the alveolar ridge and opposing
anat omical landmarks (e.g., maxilla: floor of
the sinuses and the na sal cavity; mandible: the
mandibular nerve canal, mental foramina , and
inferior border of the symphysis) determines the
height of the bon e. It is advisable to leave 2mm

15

between the bottom of the implant and bord er of
the oppos ing landmark. The height of the bone
can easily be determined through a panoramic
x-ray.

WIDTH OF BONE The distance between
the buccal and lingual walls of the alveolar pro­
cess determin es the width of the bone. It is rec­
ommend ed that at least Irnm thickness of the
bone should remain on the buccal and lingual
aspects of the impl ants. Very thin buccal and lin­
gual bone plat es around the implant will have a
compromised blood supply and increase the risk
of bon e loss. The width of the bon e cannot be
determined by a panoramic x-ray. However, the
occlusal x-ray or the CT scan will provide suit­
able images for measuring the width of the bone.

SHAPE OF BONE The shape of the alveo­
lar ridge influences the clinician 's selection of
the shape of the implant bod y (e.g. choosi ng a
tapered implant vs. parallel sided screw) . The
sha pe of the bone influence s the trajectory of
the implant, wh ich is not alwa ys inline with the
path of inser tion of the overdenture. Th is pr ob­
lem can cause application of destructive forces to
the supporting implants. The shape of the bone
can be modified by bone grafting techniques or
alveoloplasty.

LENGTH OF BONE Th e distance from one
point of the alveolar ridge to anoth er point in the
mesio-distal direction determines the length of
the bon e. The mesio-distal distance betw een the
supporting implants will be determined based
on the design of the attachment assembly.

Misch and Judy described an easy and practi­
cal classification for fully edentulous jaws based
on the available bone.

Classification of Fully
Edentulous Ridges Based on
Bone Quantity
GROUP A There is min imum bone loss,
which translates to less inter-ridge space. On
average, the height of the bone in the anterior
mand ible is more than 20mm, and the width of

Dentlearn.ir



16 CLINICAL AND LABORATORY MANUAL OF IMPLANT OVERDENTURES

width >5 mm

FIGURE 2.9.

the bone is more than 5mm (Figure 2.9 ). Th e
height of the bone in the anterior maxilla is usu­
ally more than 15mm, and mo st of the time the
width of the bone is more than 5mm. Becau se
of small inter-ridge space, pa tients in this gro up
are not goo d can didates for a bar attachment
assembly. Insufficient roo m is available to fab­
ricate a cleansable bar and an overdent ure with
adequate denture base thickness. Pati ents in this
category ar e good cand idates for hybrid pros­
thesis as well as overdenture supported by stud
attachments.

GROUP B Th e height and width of the bone
is less than group A, which means more inter­
ridge space is avai lable. On average, the height
of the bone in the anterior mandible is between
15-20mm, and the width is more than 5mm
(Figure 2.10). Th e height of the bon e in the an-

FIGURE 2. 10.

terior maxilla is approximately 12-15mm, and
the width is more than 5mm. Pati ents in th is
gro up can qualify for any kind of implant over­
denture. The bone quantity and inter-ridge space
allow the clinician to utilize any type of attach­
ment assembl y.

GROUP C Pat ients in this group demonstrate
severe resorption of the alveolar process. Th e
height of the bone in the anterio r mandible is
approx ima tely 10-15mm, and the width of the
bone in this region is almo st 5mm (Figure 2.11).
The height of the bone in the anterior maxilla
is less than 10mm, and the width of the bone
is less than 5mm. Th is means that patients have
expansive inter-rid ge space. Th ese patients gen­
era lly are not goo d candidat es for a stud att ach­
ment assembly since the expansive inter-ridge
space translates into longer teeth and dent ure
base. Th is space will increase the chance of lat­
era l dislodgement of the prosthes is if the over­
denture is suppo rted by sma ll and short stud
attachments. Bar attachments are stro ngly rec­
ommended for th is group of pati ent s. H owever,
exceptional situ ati ons mandate use of stud at­
tachments for these types of pati ents. (Refer to

Chapter 5, "Stud Attachments. " ) Insome cases,
alveolar ridge augmentation, ridge exp ansion ,
or sinus lift ma y be necessary.

FIGURE 2.11.

GROUP D Patients in this gro up demonstrate
com plete resorption of the alveolar process, as
well as part of the basal bone. Genera lly, the
height of the bone in the an terior ma ndi ble is
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FIGURE 2.13. (Photo courtesy of Dr. Eliane
dos Santos Porto Barboza)

Dl: THICK, COMPACT BONE This type
of bone usually can be found in the symphysis
part of the mandible (Figure 2.14) .

Advantages
• Provides good primary stability for the im-

plants
• Expansive implant bone interface
• Use of short implants is possible
• Overdenture can be loaded immediately

04030201

surgical steps or when the clinician starts drilling
the osteotomy.

Misch described a simple classification for
different bone quality osteotomy (Figure 2.13):

• Dl: Thick, compact bone
• D2: Thick, porous, compact bone with a

highly trabecular core
• D3: Thin, porous, compact bone surround­

ing a loosely structured cancellous bone
• D4 : Loose, thin, cancellous bone

FIGURE 2.12.

less than 10mm, and the width of the bone is
less than 5mm (Figure 2.12). The height and
width of the bone in the anterior maxilla is
severely deficient. Any overdenture treatment
for patients in this group requires advanced bone
grafting procedures to accommodate implants
longer than 10mm length and 4mm in diameter.
The other approach to accommodate patients
in this group is to utilize shorter implants with
expansive surface area instead of subjecting the
patient to the bone grafting procedure. The en­
dopore implant has been designed with a porous
titanium surface and a tapered body and can be
used in most of the group D patients with com­
promised bone quantity. (Refer to Chapter 12.)

Classification of Edentulous
Ridges Based on Bone Quality
A direct correlation exists between the primary
stability of the implants and the bone quality.
This is a very important factor if the patient has
been treatment planned for immediately-loaded
overdenture.

Since most of the implant overdenture pa­
tients are over 50 years of age, the issue of bone
quality plays a roll in the prognosis of the treat­
ment. Most people in this age group, especially
women, experience some level of osteoporosis.
Generally, in osteoporotic patients, a physiolog­
ical reduction of the trabecular bone can be ob­
served. The most accurate way to determine the
bone quality is by assessing the bone during the

01

FIGURE 2.14. (Photo courtesy of Dr. Eliane
dos Santos Porto Barboza)

Dentlearn.ir



18 CLINICAL AND LABORATORY MANUAL OF IMPLANT OVERDENTURES

Disadvantages
• Red uced blood supply
• Difficult imp lant bed pre paratio n, wh ich can

cause overheating
• Extra step of tapping the bone is requi red

to eliminate the possibility of the pressur e
necrosis

D2: THICK, POROUS, COMPACT BONE
WITH A HIGHLY TRABECULAR CORE
Thi s type of bone can be found in the anter ior
and posterior portions of the mandible as well as
the pa lata l aspect of the anterior maxilla (Figure
2.15).

02

FIGURE 2.15. (Photo courtesy of Dr. Eliane
dos Santos Porto Barboza)

Advantages
• Provides good primary sta bility
• Easy implant bed pr eparation
• Overdenture can be loaded immediately
• Goo d blood supply, which mean s shorter

healing time and faster osseo integration

Disadvantages

• None

D3: THIN, POROUS, COMPACT BONE
SURROUNDS A LOOSELY STRUCTU­
RED CANCELLOUS BONE T his type of
bone can be found in the facia l aspect of the
anterior maxilla, posterior maxilla, pos terior
po rtio n of the mandible, and the remaining

bone after the osteoplasty of th e D2 bone (Fig­
ure 2.16) .

03

FIGURE 2.16. (Photo courtesy of Dr. Elian e
dos Santos Porto Barboza)

Advantages
• Good blood supply

Disadvantages
• Possibility of unwanted widening of the os­

teo tomy, whic h can leads to poor primary sta­
bility

• Reduced implant bone interface

D4: LOOSE, THIN CANCELLOUS BONE
This type of bone can be found in the poste­

rior maxilla as well as the rema ining bone after
osteoplasty of the D3 bon e (Figure 2.17).

0 4

FI GURE 2.17. (Photo courtesy of Dr. Eliane
dos Santos Porto Barboza)
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Advantages
• N one

Disadvantages
• Poor prima ry stability
• Redu ced implant bone interface
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Surgical Guide and
Diagnostic Stent

Hamid Shafie
Wolfram Stein
Amir[uzbasic

Some clinicians think that the use of a surgical
guide for overdenture candidates is unnecessary.
Improper implant arrangement in overdenture
patients, however, can compromise the design
of the attachment assembly and retention of the
prosthesis and lead to difficulty in fabrication
of the prosthesis and difficulty in maintaining
good oral hygiene around the implants and at­
tachment assembly (Figures 3.1 and 3.2).

FIGURE 3.1.
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FIGURE 3.2.

Because implant treatment is prosthetic
driven, the restorative dentist should make and
design the surgical guide, and the guide should
dictate the position of the implants based on the
planned attachment assembly.

However, when placing two implants and
two stud attachments in the anterior mandible,
the use of the surgical guide can be replaced by
utilizing a paralleling device (Figure 3.3).

If the overdenture design includes a bar at ­
tachment assembly, the use of a surgical guide
is required, because the length of the bar and
its sagittal relationship with the alveolar ridge
have a direct effect on the mechanical properties
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HGURE3.3.

of the attachment assembly, as well as the long
term pr ognosis of the treatment.

Wh en th e patient's tr eatment requires a rigid,
non -resilient, fixed deta chabl e overdent ure (hy­
brid prosthe sis), the use of an accurate surgical
guide is necessary. In th is situation, the distribu­
tion of the implants will determ ine the anteri or
posterior distance (AP distance) and ultimatel y
the amount of the distal cant ilever.

Th e surgical guide is mad e of acry lic and usu­
ally is the duplicate of the patient's transit ional
denture (Figures 3.4 an d 3.5).

HGURE3.4.

HGURE3.5.

Avoid duplicating a poorly made existmg
denture. As a general rule, the transiti on al den­
ture sho uld meet all of the requirement s for set­
tin g up an accurate denture.

M ark the locati on of the impl ants on the sur­
gical guide and then use a mill ing machin e to
drill parallel holes through the acrylic (Figures
3.6,3.7, and 3.8).

FIGURE 3.6.

HGURE3.7.
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FIGURE 3.12.

FIGURE 3.11.

Gingiva Supported
Typically the surgical guide should be utilized
before raising the flap since the elevated flap
prevents accurate fitting of the surgical guide.
This type of surgical guide is an ideal choice for
the biopsy punch (flapless surgery) surgical tech­
nique as well as the flap surgery with minimum
reflection (Figure 3.10) .

FIGURE 3.10.

Bone Supported
Since the surgical guide fits directly over the
bone, an extended crestal incision and com­
pletely elevated flaps are recommended (Figure
3.11). Because of extensive flap reflection the
post-operation complications such as pain and
swelling are amplified.

More accurate and sophisticated surgical
guides can be made based on the anatomical
data generated from a CT scan (Figure 3.12).

FIGURE 3.8.

A 3mm pilot is recommended for drilling
holes in the acrylic, so that when the surgeon
starts preparation of the osteotomy with a 2mm
pilot drill, the drill does not come in contact
with the acrylic. The pilot should go through the
holes passively. Otherwise, any contact between
the pilot and acrylic would drive acrylic particles
into the osteotomy. The ideal situation is to use
2.5mm or 3mm titanium or stainless cylinders
and insert them inside of the surgical guide (Fig­
ure 3.9). These cylinders allow the surgeon to
pass the pilot drill through the metal sleeves in­
stead of the acrylic holes. These cylinders should
be installed in the acrylic with proper trajecto­
nes.

FIGURE 3.9.

Surgical guides are classified based on their rela­
tionship with the underlying tissues, as described
in the following sections.

CLASSIFICATION OF
SURGICAL GUIDES
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Several different technologies are available to
fabricate a CT-guided surgica l guide. Some of
them require that the impressions, casts, and the
CT-scan data files be sent to a centralized man­
ufacturing facility. Th e compa ny med3D has
introduced a technology that does not require
a centra lized manufacturing facility. Any regu­
lar dental labo ratory is able to fabrica te a CT­
guided surgical guide.

Th e med3D implant 3D technology delivers
the following advant ages:

• Real time 2D and 3D visualization
• Precise transfer of treatment plan da ta to the

surgical guide
• The ability to read the CT data directly from

CD ROM (no need for a processing center)
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• Parallel kinematics of the positioning device,
which provides high precision and sta bility

• Easy and fast check of calibration for each
patient

COMPONENTS AND THE
ADVANTAGES OF THE
MED3D TECHNOLOGY

Implant 3D Planning Software
3D planning software enables the denti st to an­
alyze the CT scan in DICOM-3-format (Figure
13.3). The DICOM files are saved on a CD­
ROM by the radiologist and sent to the dentist.
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During the CT-scanning process, it is rec­
ommended that the patient wear a stent with
barium-sulfate covered (radioopaque) teeth
(Ivoclar) (Figures 3.14 and 3.15). The bound­
arie s of the teeth will be visible in the CT images
and provide an extra point of reference to the
dentist during the analysis process (Figure 3.16).

FIGURE 3.14.

FIGURE 3.1S.

FIGURE 3.16.

The exact geometry and dimensions of the
most popular implant systems are incorporated
into the med3D's planning software-the Im­
plant 3D . This gives the dentist th e ability to
develop a treatment plan for the patient based
on the actual shape and dimension of the desig­
nated implant system (Figures 3.17 and 3.18) .

The majority of the CT scan-based treatment
planning software enables the dent ist to move
only the dummy implant over the scan images.
However, with med3D software the dentist has

FIGURE 3.17.

FIGURE 3. 18.

the ability to move the jawbone while keeping
the implant stationary.The possibility of looking
at the data with an "implant centric view" pro­
vides an excell ent overview of the bone around
the implant. The software enables the dentist to
move implants freely and interactively in real
tim e through the CT dataset and view it in 2D
slices and in 3D images. This ability allows the
dentist to explore different treatment alterna­
tives.

After th e position, length, diameter, and
product type have been chosen for each implant,
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SURGICAL GUIDE AND DIAGNOSTIC STENT

a drilling plan is generated for the positioning
device .

Stationary Robot or
Positioning Device Xl
The George Schick Dental Company and
med3D have developed a positioning device for
placing titanium tubes in the acrylic surgical
guide. This device transfers the ideal, yet virtual
implant positions, from the software planning
into the surgical guide.

The device has a highly parallel structure that
provides excellent mechanical strength and pre­
cision in transferring the data into the surgical
guide (Figure 3.19).

FIGURE 3.19.

PROCEDURAL STEPS

1. Use the software to generate a printout that
shows the details of the drilling plan.

2. E-mail or fax this drilling plan to the labora­
tory that has the positioning device. This plan
will describe the position of each implant as
well as the appropriate length for all six legs
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of the positioning device. The length of each
leg is adjustable and will be customized for
each patient based on the software-generated
data.

3. Start drilling the acrylic surgical guide by
using the pre-mounted milling machine at­
tached to the positioning device.

4. Insert a tube holder to keep the titanium tube
in place while permanently attaching it to the
template using super glue or self-cure acrylic.

Note: For the surgical procedure, only the
ready-made surgical guide is needed; neither the
software nor the positioning device is required
during surgery.
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4
Principles of Attachment
Selection

Hamid Shafie

One of the most con fusing issues for den­
tists is choosing the appropriate attachment
assemb ly for implant overdenture cases. They
usually ask themselves many questions when
it comes to selecting the right attachment
assembly. First , which at tac hment sho uld one
use? Would a bar or stu d attachments be best?
Depending on the answers to tho se questions,
more considerations follow. For instance, which
bar or stud would be best for this particular
case?

Learning about the mechanical properties
and the load distribution characteristics of
different attac hments is the easiest way to
determine which on e to use. Most avai lable
attachments demonstrate different levels of
resiliency. Attachment resiliency is associated
with the movement between the ab utment
and the prosthes is in a predetermined di­
rection or direction s. The more directions
or planes in which the prosthesis can move,
the less stress is placed on the impl ant, in
turn transferring more forces to the residual
ridge. Th at being said, the attachment is more
resilient.

Various Movements Allowed by Resilient At­
tachments
• Vertical Movement: Th e prosth esis is al­

lowed to move bodily toward the tissue . Thi s
type of mo vement results in even loading and
sup port from the entire anterior-posterior
length of the residual ridge. Typicall y, move­
ment is stopped by the supporting struc ture
of the residu al ridge, mean ing as soon as the
prosthesis comes into contact with the resid­
ual ridge and passes the resiliency of the soft
tissue, it stops.

• Hinge M ovement: Hinge movement is
that in which the prosthesis revolves around
an axi s that has been form ed by the most
posterio r attachments on each side of the
arch.

• Rotation Movement: Rotati on movement al­
lows the pr osth esis to rotate aro und an axis
that runs anterior-posteriorly. Anytime mas­
tica tory forces are applied to one side of the
pr osthesis, it rot ates around the crest of the
ridge, and the opposite side rotates up and
across the arch.

• Translation and Spinning or Fishtailing:
In this typ e of movement, the prosthesis
moves in an anterior-posterior movement,
or a bucco-lingual direction , without any
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rotation. The prosthesis, in turn, revolves
aro und a vert ical axis.

• Combination of the Above Movements

TYPES OF ATTACHMENTS
BASED ON RESILIENCY

Rigid Non-Resilient
Attachments
No movement occurs between the abutment and
the implant. Wh en utilizing a rigid non-resilient
attachment assembly, the implant receives 100
percent of the chewing forces, pro viding no relief
to the supporting implants.

This type of attachm ent is recommended
when a sufficient nu mber of implants are avai l­
able. A screw-reta ined hybrid overdenture is an
exa mple of a rigid non -resilient attachment .

Restricted Vertical Resilient
Attachments
Thi s type of attachment provides 5- 10 percent
load relief to the supporting implants, and the
prosth esis can move up and down with no
lateral, tipping, or rotary movement. In othe r
words, the attachment resists any lateral tipping
or rotary movements.

Hinge Resilient Attachments
Thi s type of at tachme nt resists any lateral tip­
ping, rotati onal, and skidding for ces. Hi nge
resilient attachm ents provide almos t 30-35 per­
cent load relief to the suppor ting implant. Each
tim e one utilizes an attachment that provides
hinge resiliency, the vertical components of the
masticatory forces are shar ed between the at­
tachments and the posterior portions of the
residua l ridge-the buccal shelf and retro mo­
lar pad . A H ader bar or any other kind of ro und
bar can pro vide hinge resilien cy. (Refer to Fig­
ures 6.23 through 6.27.)

Combination Resilient
Attachments

Att achment s of this type allo w unrestricted ver­
tical and hinge movement s. Thi s attachm ent
uniformly transfers the vertical component of
masticatory forces to the entire length of the

residu al ridge. Anytime we utilize this type of at ­
tachment, we increase the tissue support of the
prosthesis during masticati on . No matter where
the masticatory load is applied to the overden­
ture, the ridge receives the vertical com ponent of
the forces. This type of atta chment offers 45-55
percent load relief to the suppor ting implants.
The Dolder bar joint (egg shaped) is a combina ­
tion resilient attachment (Figure 6.30).

Rotary Resilient Attachments

This type of at tachment provides vertical hinge
and rotati on mo vement s. We ut ilize these at­
tachment s so that the prosthesis can move vert i­
cally and hinge -wise and rotate around the sagit­
tal plane. Rotary resilient attachments transfer
both the vertical and horizontal components of
masticator y forces to the residu al ridge. Move­
ments of the pr osthesis are determined by the
locat ion , direction, an d magnitude of the force s
that have been applied to the prosthesis. Usuall y
this type of attachment provides 75-85 percent
load relief to the supporting implants. Some of
the stud attachments (prefabricated individual
atta chments) pro vide ro tary resiliency. (Refer to
Chapter 5. )

Universal Resilient
Attachments
These attac hments provide vertical, hinge, trans­
lation, and ro tation movement s. Basically, you
see all types of mo vement ; the attachme nt pro­
vides resistanc e only to movements away from
the tissue . This type of attachment offers 95 per­
cent load relief to the supporting impl ants. Mag­
netic attachm ents are the best example of the
universal resilient attachments .

ATTACHMENT SELECTION
CRITERIA

• Availabl e bon e
• Patient's prosthetic exp ectati ons
• Financi al ability of the pat ient to cover treat­

ment costs
• Personal choi ce and clinical expert ise of the

dentist
• Experience and technical knowledge of the

lab technicians
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Patients with adva nced resorpt ion of the
alveolar ridge are goo d can dida tes for bar or
telescopic attachment assemblies. Th ese attach­
ment s offer a considera ble amount of horizontal
stability.

Patients with minimum alveolar ridge resorp­
tion are goo d candidates for studs or magnetic
attachments assemblies. M agnets pr ovide the
least am ou nt of retention compared to the other
attachments, and the y lose their init ial retent ion
capacity very soo n. Stud s are ideal for patients
with a narrow ridge, because in these cases the
bar wo uld interfere with the tongue space.

DIFFERENT ATTACHMENT
ASSEMBLIES

• Clips and bars
• Studs
• M agnets
• Telescopic copings (rigid or no n-rigid)

Rigid telescop ic copings transfer most of the
masticatory forces to the supporting implants .
This increases the r isk for implant fat igue and
eventual fracture of the impl ant or its compo­
nents . Rigid or minimally resilient atta chment
assemb lies tran sfer the minimum load to the
posterior alveolar ridge; therefore, the patient
experiences the least alveolar bone resorption.

FACTORS INFLUENCING THE
DESIGN AND RESILIENCY
LEVEL OF THE
ATTACHMENT ASSEMBLY

• Shap e of the arch
• Distribution of the implants in the arc h
• Length of the implan ts and degre e of implant

bone interface
• Distance between the most anterior an d the

most posterior implants

BIOMECHANICAL
CONSIDERATIONS

On e hypothesis suggested that the bar conn ect­
ing the implan ts should be parallel to the hinge
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ax is; th is rule was followed by man y clinicians,
but no studies have suppor ted this claim. One
long-term study (5- 15 years) analyzed the influ­
ence of placing the bar parallel to the hinge axis
on peri-implant parameters, including the clin­
ical attachment level. The outcome of the type
of retention, splinted versus unsplinted, was also
assessed. No significant correlat ions were found.
(Refer to Chapter 6.)

DISTAL EXTENSION
TO THE BAR

Distal extensions provide a high level of sta­
bility against lateral forces, particularly in the
mandible, and ma y protect the susceptible
denture-bear ing tissue from load forces. They
sho uld not extend beyond the position of first
premola r of the mandibular prosthesis, and they
cannot compensa te for a short centra l segment.
Whe n distal extensions are used, the splint ing
effects of impl ants for bett er force distribution
disappea r. In th is situation, the force patterns
are similar to those that occur with unsplinted
implants.

LOAD DISTRIBATION OF
STUDVS. BAR
ATTACHMENTS

The in vivo study by Menicucci and colleagues
showed that ball anchors are preferred, becau se
they provide bett er load distribution on the pos­
terior mandibular bone .

Stern and colleagues, through a series of
th ree-dimensional force measur ements with two
infraforamina l Strauman implants in fully eden­
tu lous patient s, showed no significant differ­
ences among different attachm ent assemblies
and retention mechan isms.

BIOMECHANICS OF
MAXILLARY OVERDENTURE

A pilot study by Stern and colleagues compar ed
repeated in-vivo measurement s of maxillary im­
plants support ing either a fixed denture or an
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overdenture with a rigid bar connection. C om ­
parable force magnitudes and patterns w ere
found . This suggests that a rigid bar with a con­
nect ed overdenture performs in a simi la r way as
a fixed prosthesis under loading condition .
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5
Stud Attachments

Hamid Shafie
James Ellison

Stud attachments have been available on the
market for several decad es. They are very
straightforward to use and provide reas onable
retention and sta bilit y for impla nt overdentures.

IMPORTANT
CONSIDERATIONS
REGARDING THE
ALIGNMENT OF STUD
ATTACHMENTS

• Relationship of the Stud Attachments with
Each Other: H aving all of the stud atta ch­
ments parallel to each other is important.
Some universal joint (ball and socket) attach­
ments ma y be as much as 5- 7 degrees out
of parallel with each othe r and still function
properly.

• Relationship of the Stud Attachments wi th
the Path of Insertion: Th e attachments
should not interfere with the path of inser­
tion of the overdenture.

• Height of the Stud A ttachments: Achieving
an idea l alignment is much more difficult with
taller attachments than with shorter ones.

ERA ATTACHMENT

Th e ERA attachment is a resilient stud attach­
ment that provides hinge and vertical resiliency
(Figure 5. 1). Th e fixed component of this attach­
ment is made of titanium allo y with the female

FIGURE 5.1.
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FIGURE 5. 2 .
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FIGURE 5.3.

attachment portion coated with titanium nitride
to decrease attac hment wear. The female compo­
nent comes with different gingival cuff heights:
2mm, 3mm, and 5mm. The nylon male com­
ponent is captured in the denture acrylic. Six
color-coded males correspond to six levels of re­
tention. In order from the least to the mos t reten­
tive, they are white, orange, blue, gray, yellow,
and red (Figures 5.2 and 5.3).

An optional metal housing supports these ny­
lon male components, and the metal housing is
preloaded with a black male. The black male is
slightly taller (Oo4mm) than the final ma les. Un­
like other resilient attachments that have a sepa ­
rate spacer that fits between the male and female
during processing, the ERA has a spacer built
into the black male . Therefore, when the black

male is processed into the denture, removed
using two special tools, and rep laced with one of
the final males, there is Oo4mm of empty space
between the male and female . This procedure
creates true vertical resiliency and allows a hing­
ing function. Overall height of the male attach­
ment is 3.0mm, and the width of the male is
4.3mm. A new microhead versio n has a heigh t
of only 2.0mm and a width of 304mm.

The male attachment (Figures 5 A and 5.5) ac­
commodates four different implant trajectories:
a one-piece with a trajectory of zero degrees,
a two-piece wit h a trajectory of five degrees, a
two-piece with a trajectory of 11 degrees, and a
two-piece with a trajectory of 17 degrees. The
male attachment is available for several implant
systems .
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FIGURE 5. 4 .

The one-piece, zero degree female compo­
nent screws directly int o the implant . The two­
piece angled female component has a po lished
tit anium abutment base and a titanium -nitride­
coa ted female component. The abutment base is
screwed into the implant, and the ang led fema le
component is cemented into the abutment base
using a strong resin or resin ionomer cement.

Chair-Side Utilization
Procedure

1. Choose the proper ERA abutment accord­
ing to the implant system that has been used
for the patient.

2. Measure the thickness of the soft tissue an d
cho ose an abutment with the proper cuff
height. When the abutment is completely
tightened into the implant, the lateral drain
ho les should be at or above the tissue sur­
face.

3. Th e ERA abutments sho uld be parallel in
the mouth. The trajectory of the support­
ing implants and the ir relationship to each
other will determine if you have to chose the
zero-degree straight one -piece abutments
or the two-piece, 5-degree, II -degree , or

39

FIGURE 5.5.

17-degree ang led abutment fema le attach­
ment. Two methods are availabl e for deter­
mining the ang ulations between the trajec­
tory of the supporting implants that help
the clinician to determine the proper angu­
lations for the ERA abutment:
• Using ER A Plastic Handle Gauges: Snap

one handle onto a zero-degree, one-piece
fema le and screw the abutment fully into
the implant using only finger pressure
(Figures 5.6, 5.7, 5. 8, 5.9, and 5.10) .

Repeat this step for all of the support­
ing imp lants . Ne xt, look at the tra jec­
tory of each implant . If at least one im­
plant is posi tioned in the correc t pa th of
insertion for the overdenture, use that
imp lant as a guide to make other abut­
men ts parallel to that implant or wit hin
a maximum of five degrees out of parallel
(Figure 5.11) . If none of the imp lants
are positioned in the correct path of
insertion, make a pick -up impression
and a master cast. Then use a sur­
veyor to determine the discrep anc y
'among the tra jectory of the supporting
implants.

• Using an ER A Angle Correction Gauge
Kit : Th ere are four differ ent alignment
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FIGURE 5.6 FIGURE 5.7 FIGURE 5.8 FIGURE 5 .9

FIGURE 5.10

metal gauges (0, 5, 11, and 17 degrees)
that can be use to determine the discrep­
ancy between the traj ectory of the sup­
porting implants. The gauges are made
of polis hed titanium. These gauges can
be inserted into the screw access holes
of most implant systems. Th ese gauges
have no thread pattern, just a smooth pin
that slides into the screw access hole of
the implant. After insert ion of th e gauge
into the implant, manu ally rot ate the
gauge unti l it reach es an ideal traj ectory
that is aligned with the path of insertion
of the overdenture. Choose the proper
angled female abutment for each im­
plant by check ing the laser mark on each
gauge.

FIGURE 5.11

4 . After cho osing the proper female ab ut­
ments, use an ERA abutment driver and
a 20Ncm torque wrench to tighten any
zero -degree abutments as well as the base
of the two-piece angled female abutment.
When using angled ERA ab utments, mark
the pr oper relationship of the two pieces
with a permanent marker aft er tightening
the bottom piece with a 20Ncm torque
wrench (Figure 5.12) .

To handle the top piece (the gold tit anium
nitride part), snap a plastic handle into the
selected angled female. The retent ion of the
angled female in the base has been designed
onl y for a hold light enough to retain it dur­
ing alignment orientation. Use a strong ce­
ment (Fuji Plus, GC, or ERA Lock Cement)
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FIGURE 5.12.

to bond the two pieces together based on the
permanent marks.

5. Use a large laboratory ro und carbide bur to

cut a hole in the denture base exactly above
each ERA ab utment (Figure 5.13) . Continue
the hole towa rd the lingual flange and crea te
a window (Figure 5. 14). Th is hole should
be large eno ugh to insert a pre-loaded metal

FIGURE 5.13.

FIGURE 5.14.
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FIGURE 5.15.

housing over the female abutment with no
contact between the metal housing and the
denture base (Figure 5.15) .

6. Snap a black male, which is pre-loaded in
a meta l housing, onto each fema le abut­
ment (Figure 5.16) . Block out any remaining
exposed surfaces of the ab utments or any
potent ial und ercuts with small pieces of
ru bber dam, soft wax, or block-out resin
(Figure 5.1 7).

FIGURE 5.16.

FIGURE 5.17.
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FIGURE 5. 18 .

7. Insert the denture and verify that there is no
contact between each attachment and the
denture base (Figure 5.18) . If interference
exists, trim the denture base.

8. Apply self-cure acry lic around and above
each metal housing, as well as inside each
hole in the dent ure base (Figure 5.19) . En­
sure that the external retention ridge on the
outside of the metal housing is completely
covered with acrylic . Insert the denture into
the patient's mouth over the attachment and
guide the patient into maximum intercuspa­
tion, but do not allow the patient to close
firmly. Allowing the patient to close firmly
could cause an improper position of the
males to the females .

FIGURE 5.19.

9. After the acrylic is set, remove the overden­
ture, fill any void with acrylic, and finish and
polish the prosthesis (Figure 5.20) .

FIGURE 5.20.

10 . Rep lace each black male nylon attachme nt
with a white final ma le (Figure s 5.21 and
5.22) . Since the final ma le is OAmm shorter
than the black male, it creates vertical re­
siliency for the prosthesis . If the patient de­
sires ad ditional retention, replace the white
male with an orange ma le. Use the blue,
gray, yellow, or red male componen ts as
necessary.

FIGURE 5.21.

FIGURE 5.22.

Dentlearn.ir



STUD ATIACHMENTS 43

11. Verify the occlusion and perform any neces­
sary occlusal ad justments (Figure 5.23).

FIGURE 5.23.

2. Use a C scaler and collapse the remaining ring
into the open space created by removal of the
core, then lift it out (Figure 5.26).

t
Cross section of denture base

FIGURE 5.24.

t
Cross section of denture base Cross section of denture base

t

FIGURE 5.26.

3. Seat a new male component on the seating
tool (Figure 5.27). Push the new male firmly
into the metal housing until the mal e snaps
securely into place (Figure 5.28).

FIGURE 5.27.

Changing ERA Male
Component
Note: A dentist's tool kit (core cutter and seating
tool) is necessary for replacement of ERA males .

1. Use a core cutter bur and a slow speed hand
piece to core the nylon male out of the metal
housing (Figures 5.24 and 5.25) . This step
should be done at a low RPM. Use a short
cutting cycle and an in-and-out motion. Push
in for about one second at a time. Check to
see if the core is removed. The core remains
in the core cutter and can be ejected by sliding
a thin blade along the cutter's side slot.

FIGURE 5.25. FIGURE 5.28.
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VKS-OC RS STUD
ATTACHMENT

The Varia Ball-Snap-OC rs stud attachment
abutment is designed for implant overdentures
that are partly implant born and partly tissue
born (Figures 5.29, 5.30,5.31,5.32,5.33,5.34,
and 5.35) . FIGURE 5.32.

FIGURE 5.33 .

FIGURE 5.34.

This stud attachment is available for the fol­
lowing implants:

FIGURE 5.35 .

• Branemark 3.75 mm, 4.0 mm, 5.0 mm
• 3i external hex 4.0 mm, 5.0 mm, 6.0 mm

FIGURE 5.29.

FIGURE 5.30 .

FIGURE 5.31.
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The VKS-OC rs stud attachment is available
in the following three cuff heights:

• 2mm
• 4mm
• 6mm

Note: As a general rule, the cuff height of the
attachment should be approximately Imm taller
than the thickness of the gum.

The male part (ball) of this attachment as­
sembly will be screwed into the implant, and the
female matrices will be secured inside the acrylic
denture base.

Different Types of
Matrices/Clips
Rigid :

• Green: Low retention (Figure 5.36)

FIGURE 5.36.

• Yellow: Medium retention (Figure 5.37)

FIGURE 5.37.

• Red: Strong retention (Figure 5.38)

FIGURE 5.38.
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This attachment system can be utilized in either
of the following two ways:

• Embedded in the acrylic denture base (Figure
5.39)

• Cast within the chrome cobalt framework
(Figure 5.40)

FIGURE 5.39.

FIGURE 5.40.

Clinical and Laboratory
Procedures for VKS-OC rs
Attachment Embedded in the
Acrylic Denture Base

CLINICAL STEPS

1. After uncovering the implants four weeks
later, the patient should be seen for attach­
ment selection. Consider the following fac­
tors when choosing a VKS-OC rs stud abut­
ment:
• Brand of the implant
• Diameter of the implant
• Thickness of the gingiva
Remove the healing abutments, measure the
thickness of the gingiva, and determine the
cuff height of the stud abutments.
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2. Replace the healing abutments wit h the des­
igna ted stud abutment (Figure 5.41) and use
a 30Ncm torq ue drive r (part # 460 00 01 0)
to tighten all of the abutments .

FIGURE 5.41.

3. Place a transfer impression matrix over the
stud abutments (Figure 5.42) . Th ere should
be a slight snap. Th en take a pick-up impres­
sion with a rigid impressio n mat erial. After
the impression is removed fro m the pa tient's
mouth, the transfer impressio n matrices re­
mai n in the impression material (Figure 5.43).
Retent ion grooves in the tra nsfer mat rices en­
sure sta bilization of the matrices in the im­
pression ma terial.

FIGURE 5.42.

FIGURE 5.43.

LABORATORY STEPS

1. Insert the laborat or y analog ues inside the
tra nsfer impression matrices and pure the im­
pression with a very low expa nsion or zero
expa nsion sto ne (Figures 5.44 and 5.45).

FIGURE 5.44.

FIGURE 5.45.

2. After fabricating the master cast, sna p the
ax is guide pins (parr # 460 0010 2) on the
laboratory stud abutments (Figures 5.46
and 5.47) and then use the angle-meas ur ing
device to determine the discrepancy between
the trajectories of the stud abutments (Fig­
ures 5.48 and 5.49) . The VKS-OC system
can accommo date a maximum 15-degree
discrepancy between the trajector y of the

FIGURE 5.46.
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FIGURE 5.47.

FIGURE 5.48.

FIGURE 5.49.

stud abutment and the insert ion path of the
overdenture.

3. Use the matrix-inserting instrument (part #
3600116 1) and insert a yellow matri x into
the matrix metal housing (Figure 5.50 ).

FIGURE 5.50.
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4. Snap the mat rices over the laborato ry stud
abutments and change their position ma n­
ua lly until they are parallel with each other
and follow the overdent ure's path of inser­
tion (Figures 5.51 and 5.52) . For increase d
accuracy, use a pa ralleling mandrel (par t
# 360 0116 0) and surveyor (Figure 5.53 ).
Repositioning of the matrices over the
laboratory stud abutments to offset the dis­
crepancy in the trajecto ry of the abutments
will leave a gap and und ercut between the
matrix and the laboratory stud abutment ,
which sho uld be blocked out with plaster

FIGURE 5.51.

FIGURE 5.52.

FIGURE 5.53.
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FIGURE 5.54.

FIGURE 5.55.

(Figure 5.54). The plaster sho uld completely
secure the pos ition and orientation of the
matrices. Block out all the undercuts under
the matri ces (Figure 5.55) .

5 . Make an acrylic base over the master cast.
The mat rices should be completely embedded
into this acrylic base (Figure 5.56).

FIGURE 5.56.

6. Make the bite registration wax rim on the
record base .

7. After registration of the jaw relationship, set
up the teeth based on the lingua lized occlusal
scheme (Figures 5.57 and 5.58) .

FIGURE 5.57.

FIGURE 5.5 8.

8. After trying the denture teeth and verifying
the centric rela tion posi tion, remove the ma ­
trices and their meta l housing from the acryl ic
base. Insert the matrices back on th e ma ster
cast over the laboratory stud abutments.

9. Process the denture utilizing a flasking tech­
nique or any other desirab le denture process­
ing technique (Figure 5.59). After completion
of the processing step, the metal housing
will be completely secured in the acr ylic base
(Figure 5.60) .

FIGURE 5. 59.

10. Finish and polish the overdenture . Th e
plastic matrices can be remo ved with the
matrix pliers (part # 310 0000 6).
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FIGURE 5 .60 .

Clinical and Laboratory
Procedures for VKS-OC rs
Attachment Cast within the
Chrome Cobalt Framework
CLINICAL STEPS

1. After uncovering the implants four weeks
later, the patient should be seen for at­
tachment selection. Consider the following
factors when choosing a VKS-OC rs stud
abutment:
• Brand of the implant
• Diameter of the implant
• Thickness of the gingiva
Remove the hea ling abutments and measure
the thickness of the gingiva, and determine
the cuff height of the stud abutments.

2. Rep lace the healing abutments with the des­
ignated stud abutments and use a 30Ncm
torque driver (part # 460 0001 0) to tighten
all the abutments .

3. Place the transfer impression matrix over the
stud abutments. Th ere sho uld be a slight
snap. Then take a pick-up impression with a
rigid impression ma terial. After the impres­
sion is removed from the pa tient's mouth,
the transfer impression matrices remain in
the impression material. Retention grooves
in the transfer matrices ensure stabilization of
the matrices/clips in the impression material.

LABORATORY STEPS

1. Insert laboratory analogues inside the trans­
fer impression matrices and pure the im­
pression with a very low expansion or zero
expansion stone.
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2. After fabricating the master cast, snap
the axis guide pins (part # 460 0010 2) on
the laboratory stud abutments and then use
the angle-measuring device to determine
the discrepancy between the trajectories
of the stud abutments . A VKS-OC system
can accommodate a maximum IS-degree
discrepancy between the trajectory of the
stud abutment and the insertion pa th of the
overdenture.

3. Snap duplicating matrices (part # 440 0110
8) on the laboratory stud abutments and
change their position manually unti l they
are parallel with each other and follow the
overdenture's path of insertion (Figures 5.61
and 5.62). For increased accuracy, use a
paralleling mandrel (part # 360 0116 0) and
surveyor (Figure 5.63) . Repositioning of the
matrices over the la boratory stud abutments
to offset the discrepancy in the trajectory of
the abutments will leave a gap and undercut
between the matrix and the laboratory stud
abutment, which should be blocked out
with plaster (Figure 5.64). The plaster

FIGURE 5 .61.

FIGURE 5 .62 .
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FIGURE 5.63.

FIGURE 5.64.

sho uld com pletely secure the position and
orient ati on of the mat rices. Block out all
the und ercuts und er the matrices.

4. Start the process of fabricating th e chrome
cobalt fra mework as usual. First block
out the master cast and then du plicate the
master cast to crea te the refracto ry cast
(Figures 5.65 and 5.66) . The dup licating
matrices guara ntee the correct sizing of
the recipient hou sings in the final chrome
cob alt framew or k.

5. Start waxing the framework pattern (Fig­
ures 5.67, 5.68 , and 5.69). In order to wax
th e chrome cobalt framework pattern over
the matrix housings, special wax mat rix

FIGURE 5.65.

FIGURE 5.66.

copings are available. The specia l cop ­
ings ensur e the correct th ickness of the
chrome cob alt framework in the area of the
recipient housings.

I

FIGURE 5.67.

FIGURE 5.68.

FIGURE 5.69.

Dentlearn.ir



STUD ATIACHMENTS 51

6. Cast the framework wax pattern with the
usual techniques (Figure 5.70). Finish and
polish the chrome cobalt framework using
the usual techniques and materials.

Note: The recipient housing in the frame­
work should not be finished with carbide
burs. Clean the recipient site only with a
sandblasting process.

FIGURE 5.72.

9. M ake sure that the inside of the recipient
housing in the chrome cobalt framework is
completely clean, and then fill it with DTK
Adh esive (Part # 54000106) (Figures 5.73
and 5. 74 ).

I
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FIGURE 5.73.

7. Press the yellow pla stic matrices into the
special glueable metal housing (pa rt # 440
0020 2) (Figure 5.71) . Medium retention
matrices (yellow) are recommended for
these labo ratory step s.

FIGURE 5.70.

FIGURE 5.74.

FIGURE 5.71.
Note: Any residue from the sandblasting
process will affect the adhesion strength of
the DTK Adhesive.

8. Snap the matrices with their metal housing
on the laboratory stud abutments on the
origina l master cast (Figure 5.72) . The
plaster block-outs, which were built up
by parallel placement of the duplicating
mat rices, ensure the parallel positio n of the
special metal housing before gluing.

10. Insert the chrome cobalt fram ework over
the metal housings, which are snapped on
the labor atory stud abutments in the master
cast (Figure 5.75). Press the framework
firmly over the housings to make sure that
the excess glue comes out of the recipient
sites.
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FIGURE 5.75.

11. Make the bite registra tion wax rim on the
record base.

12. After registra tion of the jaw relationship,
set up the teeth based on lingualized
occlusal scheme.

13. After trying the denture teeth and verify­
ing the centr ic relation position, process
the denture with the usual techniques
(Figure 5.76). Finish and polish the denture
(Figur e 5.77).

FIGURE 5.76.

FIGURE 5.77.

14. The yellow matrices can be rep laced with
any other matr ices.

Home Care
Th e over denture must be cleaned at least once a
day. Cleaning should be carried out using to oth ­
pas te and a toothbrush. Cleaning tabs have been
proven to be less suitable.

STRAUMANN RETENTIVE
ANCHOR ABUTMENT

The Straumann retentive anchor abutment
provides ro tary and limite d vert ical resiliency
(Figures 5.78, 5.79, and 5.80) . Th e mobile con­
necto r shortens the lever arm of the tilting forces
applied on the supporting implants. Anyt ime
this type of atta chment is utilized , it is imp or­
tan t that the implants are placed perp end icu­
lar to the plane of occlusion and parallel with
each other. This process ensures the axial load­
ing of the impl ants. Th is attac hment works best
when the acrylic base of the overdenture has

FIGURE 5.78.

FIGURE 5.79.
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FIGURE 5.80.

maximum adaptation with the supporting tis­
sue and the bilateral balanced occlusal scheme
is utilized.

Contraindications for Using
Retentive Anchors

• Combined tooth-implant-borne prosthesis
• Use of more than two implants per jaw
• In combination with other attachments that

provide a different kind of resiliency
• In cases where the implants have been posi­

tioned divergent from each other, which pre­
vents formation of an axis of rotation

• Unfavorable alveolar ridge morphology
• When other implant sizes besides 04.1mm,

RN (Regular Neck) implants are used

Design Specifications of the
Retentive Anchor and Its
Corresponding Elliptical
Matrix

• The Straumann retentive anchor abutment
has a square neck to accommodate the driver
(Figures 5.81 and 5.82).

• The retentive anchor should be inserted and
tightened into the implant with a force of
35Ncm (Figures 5.83 and 5.84).

53

FIGURE 5.81.

FIGURE 5.82.

I
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FIGURE 5.83.

FIGURE 5.84.

• The height of the retentive anchor is 3.4mm,
measured from the top of the ball to the bot­
tom of the square neck (Figure 5.85).
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3.7

HGURE 5.87.

~ .- - ----~~-~-~=:~~

HGURE 5.88.

Adjusting the Retention of the
Female Component
A specially designed screwdriver must be used
for activating, deactivat ing, and replacin g the
lamella ret ent ive insert (Figure 5.88) .

HGURE 5.85.

• Its correspo nding female housing, th e ellip­
tical matrix, consists of a titanium housing
(pure titanium grade 4) with a gold lamella
rete ntive insert (Au 68.6 percent , Ag 11.8 per­
cent, eu 10.6 percent , Pd 4.0 percent , Pt 2.5
percent, Zn 2.5 percent, Ir > 1 percent). Th e
insert is screwed into the titanium housing
(Figure 5.86) .

HGURE5.86.

• The height of the elliptical matrix is 3.7mm
and its width is 5.8mm.

Note: When insufficient bucco-lingua l space
is avai lable, the wings of the matr ix can be
modified to accommodate the tight space.
However, a minimum diameter of 3.6mm
must be maintained in order to ensure the
retentio n of the mat rix in the resin .

The screwdriver should be pushed at a correct
angle into the lamella retentive insert as far as it
will go. Turning the insert clockwise increases
the retention; turning it counterclockwise re­
duces the retention (Figure 5.89) .

HGURE5.89.

One advantage of this attachment assembly
compared to other stud attachments is that the
level of retention can be adjusted from 200g
(0.44Ib) to 1400g (3.08Ib) without changing any
components (Figure 5.87) .

Th e initial retention forc e (matrix as sup­
plied ) is approximately 200g (0.44Ib), the min­
imum that can be set . The maximum rete ntion
force is approximately 1400g (Figure 5.90).
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00 = 1,400 g. (3.08 Ib)
(tightened as far as it will go)

3600 = 200 g. (0.44 Ib)
(delivery condition)

Clockwise rotation =
increase retention force

90
0

= 700 g. -+--- ------ -----11---- - ------- - +_ 270
0

= 300 g.
(1.54 Ib) (0.66 Ib)

Counter clockwise rotat ion =
decrease retention force

1800 = 500 g. (1.10 Ib)

FIGURE 5.90.

FIGURE 5.93.

FIGURE 5.92FIGURE 5.91

~~=========CJ.--..r-;',
L...J=~........~======~~!'lJ

2. Use a large laborato ry ro und carbide bur
to cut a hole in the denture base exactly

FIGURE 5.94.

Note: The lame lla retention insert must no t
project out of the housing. If the lamell a reten­
tion insert is no longer providing the acceptable
amount of retention, replace it with a new one .
There is no need to rem ove the titanium housing
from the denture (Figure 5.90).

Note: Slight deviations from these average val­
ues are possi ble due to unavoida ble manufac­
turing tolera nces of the lamella retention insert
and the rete ntive anchor. If signs of wear are ev­
ident on the retentive anchor, the retention force
may no longer apply, and the retentive anchor
abutment must be repl aced.

1. Insert the retentive anc hor abu tments into
the implants and apply 35Ncm torq ue to
each abutment (Figures 5.91, 5.92, 5.93, and
5.94) .

Chair-Side Utilization of the
Retentive Anchor Abutment
and Elliptical Matrix
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Note: The matrices should be parallel with
each other and to the path of insertion.

4. Place a small piece of rubber dam over the
matrices to block out the undercut created
between the lower edge of the matrix and
the retentive anchor abutment (Figure 5.99).
This dam prevents the acrylic from flowing
into the internal aspect of the elliptical ma­
trix, which could lock the denture in the pa­
tient's mouth.

FIGURE 5.99.

5. Insert the denture and verify that there is no
contact between each matrix and the denture
base. If interference exists, trim the denture
base.

6. Apply self-curing acrylic around and above
each matrix, as well as inside each hole in the
denture base (Figure 5.100). Ensure that the
external retention wings on the outside of
the matrix are completely covered with acry­
lic. Insert the denture into the patient's mouth

above each retentive anchor abutment (Fig­
ure 5.95) . Continue the hole toward the lin­
gual flange and create a window. This hole
should be large enough so there is no con­
tact between the matrix and the denture base
after inserting the elliptical matrix over the
retentive anchor.

FIGURE 5.95.

3. Place the elliptical matrices over the retentive
anchors (Figures 5.96, 5.97, and 5.98).

FIGURE 5.96.

FIGURE 5.97.

FIGURE 5.98. FIGURE 5.100.
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over the attachment assembly and guide the Refer to Figure 5.102.
pa tient into maximum inte r-cuspation, but
do not allow the patient to close firmly.
Allowing the pati ent to close firmly cou ld
cau se an improper position of the male com-
ponents to the fema le components (Figure .~---
5. 100).

7. After the acry lic is set, remove the overden-
ture, fill any void wit h acrylic, and finish and FIGURE 5.102.
polish the prosthesis (Figure 5.101) .

METAL HOUSING

FIGURE 5.101.

8. Verify the occlusion and perform any
necessary occlusal adj ustments.

• Height 2.6mm
• Diameter 4.0mm
• Titanax (Ti-Al-V)

Refer to Figure 5.103 .

FIGURE 5.103.

Design Specification of the
Astra Ball Abutment (Figure
5.104)

DIAMETER OF BALL

CLIX@ATTACHMENT AND
THE ASTRA IMPLANT

The Clix® attachment assembly provides hinge
and rotational resiliency. The ra nge of move­
ments with thi s attachment is 10 degrees . It is
designe d to virt ua lly eliminate wear on the ball
com ponent of the attachment assembly. This at ­
tachment needs minimum maintenance. Chang­
ing the resilient insert is done quickly.

• 2.25mm

FIGURE 5.104.

Design Specification of the
Cfix" Female Component
CLIX@INSERTS

• White (minimum retention)
• Yellow (moderate retention)
• Red (high retention)

ABUTMENT'S GINGIVAL CUFF
HEIGHTS

• O.Omm
• 1.5mm
• 3.00mm
• 4.5mm
• 6.0mm
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Chair-Side Utilization
Procedure
1. Measure the thickness of the tissue using

the depth gauge set, Uni (Figures 5.105 and
5.106).

Note: The tapered neck of the ball abutment
should always stay above the gingival margin
(Figures 5.105 and 5.106)

FIGURE 5.107.

FIGURE 5.105.

FIGURE 5.106.

2. Choose the appropriate ball abutment and
seat the abutment using the ball wrench and
the torque driver (Figures 5.107 and 5.108) .
Tighten the abutment to 20Ncm.

FIGURE 5.108.

FIGURE 5.109.

3. Use a large laboratory round carbide bur to
cut a hole in the denture base exactly above
each ball abutment. Continue the hole to­
ward the lingual flange and create a window.
This hole should be large enough so you can
insert a pre -loaded Clix'" metal housing over
the ball abutment with no contact between
the metal housing and the denture base (Fig­
ure 5.109).
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FIGURE 5.110.

FIGURE 5.111.

4. Place th e O-ring spacers over the ball abut­
ments (Figures 5.110 and 5.111) .

5. Load the metal housing with the desira ble
Clix'" inser t. Snap the female Clix'" on each
ball abutment (Figures 5. 112, 5.113, and
5. 114).

6. Block out the und ercuts aro und each atta ch­
ment assembly with a sma ll piece of the rub­
ber dam or a silicone material.

59

FIGURE 5.114.

7. Insert the denture and verify that there is no
contact between each female component and
the denture base. If interference exists, trim
the denture base.

8. Apply self-cure acrylic around and above
each metal housing as well as inside each hole
in the denture base. Ensure that the external
retention ridge on the outside of the metal
hous ing is completely covered with acrylic.
Insert the denture into the patient 's mouth
over the att achment assembl y and guide the
patient into maximum intercuspat ion , but do
not allow the patient to close firmly. Allow­
ing the pat ient to close firmly could cause
an improper position of the males to the
females.

9. After the acry lic is set, remove the overden­
ture, fill any void with acry lic, and finish and
polish the prosthesis.

Replacing Clix® Inserts

1. Remove the old CliX® insert by using a round
bur or a hot instrument. Do not dam age the
ret entive metal ledge of the housing (Figure
5.115).

FIGURE 5.112 FIGURE 5.113 FIGURE 5.115.
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FIGURE 5.119.

3. Press the new Clix" insert into th e metal
hou sing (Figure 5.119) .

Note: With thi s attachment system removing
the met al hou sing from the denture base is
unn ecessary.

4 . Insert the overdenture in th e patient's mouth
and verify that the required retent ion is ob ­
tain ed.
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6
Bar Attachments

Hamid Shafie
James Ellison

BAR MATERIALS

Bar attachments can be prefabricated type IV
gold like the original 1.6mm Dolder Bar. Pre­
fabricated type IV gold bars should be soldered
to the abutments with a low fusing solder. The
other types of bars come in castable pre-milled
plastic patterns. These bars are available in 0, 2,
and 4 degrees for telescopic milled restorations.
The bar castings should only be made with hard
alloys. A minimum Vickers hardness of 200 and
at least 95,000psi ultimate tensile strength is re­
quired. Non-precious alloys are contraindicated
for implant reconstruction.

Examples of Castable Bars
• Round bar
• Plastic Dolder Bar
• I bar
• EDS bar
• Hader Bar

Bar clips or riders are available in different
materials and configurations. The metal clips/

riders are fully adjustable. Plastic Hader/EDS
clips are non-adjustable, but they can easily be
replaced at chair side. Use of a metal housing
with Hader/EDS plastic clips is strongly recom­
mended.

Classification of Bar
Attachments Based on
Cross-Sectional Shapes

• Round (Figure 6.1)

FIGURE 6.1.
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• Egg shaped (Figures 6.2 and 6.3) • Bar units (non-resilient) (Figure 6.6)

FIGURE 6. 6 .

Factors that Influence the
Flexibility of the Bar

• Length of the bar between the two implants
• N umber of implants that support the bar
• Height of the bar
• Physical properties of the alloy
• Magnitude of the masticatory loads

FUNDAMENTALS OF BAR
ARRANGEMENT

As a general rule if a single bar is being utilized,
the ideal length should be 20-22mm to accom­
mod ate two clips/riders. Thi s means the center
of the implants should be 24-26mm apart if
standard diam eter 4mm implants are being used
(Figure 6.7 and 6.8) .

FIGURE 6.2.

FIGURE 6. 3.

3.0! .

• Parallel sided "U " shape (Figure 6.4 )

FIGURE 6. 4 .

Classification of Bars Based on
the Nature of Their Resiliency

• Bar joints (resilient) provide vertical and/or
hinge resiliency (Figure 6.5)

FIGURE 6 .5 . FIGURE 6 .7.
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FIGURE 6.8.
FIGURE 6.10.

FIGURE 6.11.
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As a genera l rule the bar should be perpen­
dicular to the line that bisects the angle formed
by the two posterior mandibular arch segments
(Figure 6.13) .

FIGURE 6.12.

FIGURE 6.9.

If the two implants are to o close, the short bar
cann ot provide enough retention and stability
for the overdenture (Figure 6.9).

This distance, howev er, depends on following
conditions:

• Size and curvature of the mandibular arch
• Type of attachment assembly

If the implants are placed too far distally, a
straig ht-line bar will interfere with the tongue
space and create problems in fab ricat ing the
prosthesis, also it will be at risk of bending
(Figure 6.10 and 6.11).

If the bar has been pos itioned diago nally, it
will not allow friction free anterior hinge move­
ment of the pro sthesis. Thi s condition creates ex­
cessive torsional load ing on the supporting im­
plants (Figure 6.12).
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FIGURE 6.13.

Vertical Relationship of the
Bar to the Alveolar Ridge
• Wide Gap: There is 2mm or more betw een

the bottom of the bar and the soft tissu e (Fig­
ure 6.14) . This distance allows easy passage
of saliva and food particles as well as clean ing
too ls. Hygiene maintenance in this situation
IS very easy.

FIGURE 6.14.

• Small Gap: There is I rnrn or less between the
bottom of the bar and the soft tissue (Figure
6.15). This distance will cau se plaque and cal­
culu s accumulation and it would be very dif­
ficult to perform oral hygiene maintenance.

FIGURE 6.15 .

• Compression of the Muc osa by the Bar: This
causes hyperplasia of the gum (Figure 6.16).
It is impossible to clean underneath the bar.
The bar should be repl aced or modified to
solve this problem.

FIGURE 6.16.

Sagittal Relationship of the
Bar to the Alveolar Ridge

The bar should be positioned directl y above the
crest of the ridge (Figure 6.17). This posi tion
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makes it easy to clean the bar and fa brica te the
prosthesis above the bar.

FIGURE 6.17.

If the bar is positioned lingual to the crest of
the ridge, it will interfere with tongue space
and its function and the patient's speech (Fig­
ure 6.18). This problem is a common situation
in patients with a narrow and pointed alveolar
ridge. On e way to pre vent th is situation is to re­
locat e the bar fur ther anterio rly. Another solu­
tion is to use individual attachments .

FIGURE 6.18.
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If the bar is position ed labial to the crest of
the ridge, it will interfere with lip support (Fig­
ure 6.19). Both of these scenari os will make fab­
rication of the prosthesis very difficult.
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FIGURE 6.19.

Sagittal Relationship of the
Bar to the Hinge Axis
It wo uld be ideal if the anterior bar in the eden­
tulous mandible were pa rallel to the hinge axis.
However, th is relationship is another reference
for better positioning of the bar and this orienta­
tion can't be achieved in every case. Thi s rul e has
been followed by many clinicians, but no studies
have supported this claim. The long term study
(5- 15 years) by Oetterli, Kiener and Mericske­
Stern analyzed the influence of placing the bar
parallel to the hinge axis on peri-implant param­
eters, including the clinical attachment level. The
outco me as far as the type of retention, splinted
versus unsplinted, was also assessed. N o signif­
icant correlations were found.

Sometimes the anatomical sha pe of the alve­
ola r ridge will not allow the surgeon to position
the implants with the bar parallel to the hinge
ax is (Figure 6.20 and 6.21). In this situation, the
lab technician and restorative doctor can modi fy
the bar design to achieve th is goa l.
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FIGURE 6.21.

Anterior-Posterior Distance
Rule
The anterior-posterior distance rule is good for
determining the distal can tilever extension of
the bar or distal extension of the hybrid (fixed
detachable) prosthesis from the most posterior
implants.

• Draw a line through the center of th e most
posterior implants on each side of th e arch
(Figure 6.22) .

• Draw another line through the cente r of the
most anterior implants on each side of the
arch.

• The distance between these two lines is the
Anterior-Posterior sprea d (A-P distance).

FIGURE 6.22.

• Generally, the distal cantilever should not ex­
ceed more than half of the Anteri or-Posteri or
distance.

If the patient has a small mandible, wit h lim­
ited roo m for four implants , putting the distal
implants as far back as possible to the mental
nerve can enhance the A-P distance. In addi­
tion , th e anterior implants should be brought
forwa rd as far as possible. These steps will im­
prove the A- P dista nce to ensure that the ba­
sic biomechanical ru les are not violate d. The
maxi mum cantilever in these cases is generally
8- 12mm.

If the pa tient has a square arch, the implants
will be in a straight line in the anterio r seg­
ment of the mandible. In th is situation, any can­
tilever design must be avoided since the A- P
dista nce will be non-existent or significantly re­
duced. Resilient bar assemblies ar e suggested for
these pat ients. The prosth esis should be implant
and tissue born so that the buccal shelf and retro­
molar pad will receive a share of the occlusal
load.

To minimize the com pressive load on the bar,
the dent ure base can be relieved in the area over
the distal extensions .

Guidelines for Denture
Base Extension
• Mainly Tissue Supported Implant Ouerden­

tu re: The borders of the overdenture in the
anterior area should not extend to th e end of
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the sulcu s. There should be minimum exten­
sion in the anterior region but maximum ex­
tension in stress bearing areas such as bucca l
shelves . The denture base should extend dis­
ta lly onto the retro molar pa ds and lingually
onto the mylo hyoid ridge .

• Tissue-Implant-Supported Ouerdenture: The
borders of the overdenture are significantly
shorter than conventional dentures; howeve r,
they can 't be eliminated since this type of
prosthesis is still partly tissue supported.

• Full)' Im plant-Supported Ouerdenture: Since
the prosthesis is completely implant born,
flanges can be eliminated.

HADER BAR

In 1973, Helmut Hader, master technician and
dental manufacturer, developed a uniq ue at tach­
ment system that even today is mainly known
in the USA as Hader Bar and Hader Vertical.
The Hader Bar is a semi-precision bar attach­
ment that provides hinge movement as long as
a single Hader Bar has been utilized in an at­
tachm ent assem bly design. The function of this
bar is based on the mechanical snap retention
concept (Figures 6.23 and 6.24) .

Female rider in plastic

Fabricating rider
in plastic

Metal clip

FIGURE 6 .23.

Three color-coded clips/riders are available
with three retentive stre ngths . In order from the
least to most retentive, they are white, yellow,
and red. Use of a metal ho using wit h the Hader

69

FIGURE 6.24.

plastic clips/riders is strongly recommended . In
addition to pla stic clips/riders, the option of ad ­
justable gold alloy clips/riders is availab le (Fig­
ures 6.25 and 6.26) .

FIGURE 6.25.

FIGURE 6.26.
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Fabrication Procedures for a
Castable Hader Bar
Attachment with Plastic
Clips/Riders

1. Choose matching pick-up impression cop­
ings based on the implant type and diame­
ter.

2. Make a full arch pick-up impression uti­
lizing a rigid impression material such as
polyether.

3. Fabrica te the master cast with soft tissue
model.

4. Choose matching gold base non-hex plastic
UCLA abutments.

5. Adjust the length of the plastic bar based on
the distance between the UCLA ab utments
and the shape of the alveolar ridge.

6. Connect the plastic bar to the UCLA abut­
ments with wax.

7. Sprue the bar and UCLA abutmen ts. The
sprues should always be placed on the con­
necting points of the bar.

8. Complete the casting steps.

Note: Th e burnout for plastic components
requi res two stages. First, raise th e temper­
ature slowly to 600 °F (316 °C) and hold for
30 minutes. Thi s assures a clean and com­
plete burn out of the plastic piece. Second,
comple te the burno ut procedu re by follow­
ing the instructions of the alloy manufac­
turer.

9. Finish and po lish the casting.

Note: Do not grind the round bar with
stones, burs, or rubber wheels. Grind ing re­
duces the bar diameter and alte rs the fit and
retent ion of the clips/riders . Finish and pol­
ish with poli shing compound or with Trip oli
and ro uge.

10. Try the bar in the mouth by using the
Sheffield test. (Refer to Cha pter 7.)

Note: Ifa removable die model was used for
fabricating the bar, or if the bar has to be cut
and soldered, then a new impression sho uld
be made picking up the bar and ret ainers. A
new, solid master mod el is fabricated from
this impressio n.

11. Insert the po lished bar on the solid master
cast. Snap plastic clips/riders on the bar. In­
sert as many clips/riders on the bar as space
allows, which will provide space for addi­
tiona l clips/riders to be inserted to increase
retentio n if necessary. Block out the under­
cuts of the bar and over the abutments. Do
not block out the retentive und ercuts of the
clips/riders.

Note: Recomm ended block -out materials
are Rubber Sep. Sterngold order #8 12045
and Litebloc UV-Bredent orde r #520 0098 0.

12. In order to fabricate a duplicate cast for den ­
ture processing, make an impression of the
master cast with the und ercuts blocked out
on the screwed bar and clips/r iders that are
snapped on the bar.

13. Insert laboratory clips/riders into the im­
pression in exactly the same position as the
imprints of the act ual clips/riders and pour
the impression. The laboratory clips/rid ers
will be held in the proper pos ition in the du­
plicate cast by the extensions of the riders in
the stone.

Note: Do not try to shorten the exten­
sion of the laboratory riders/clips and place
them on the bar. Shortening the extensio n
will cause improp er fit of th e laborat ory
clips/r iders on the bar, which will create
larger retention spaces in the denture base.
In this situa tion, the final clips/rid ers will
not be completely stable in the denture base.
When the pat ient remo ves the overdenture,
the clips/riders will tend to be pulled out
of the denture base and remain on the
bar.

Note: If metal hou sings are used, slide th em
onto the labo ratory clips/rid ers from the
side of the clip after fabrica tion of the dupli­
cate cast . Do not snap the metal housings on
the laboratory riders/clips from the occlusal
direction, which could deform the housings
and cause the final riders/clips to pull out of
the denture.

14. Try the denture teeth setup in the mouth.
Send the teeth back to the lab for processing.
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15. Insert the prosthesis on the duplicate cast
and process it with the technique of choice.

16. Deflask the prosthesis. Remove all of the
stone and then remove the laboratory clips/
riders with pliers or a hemostat. Finish and
polish the denture.

17. Insert actual clips/riders in their position in
the denture base by using a special seating
tool, which has been supplied in the attach­
ment kit. Press the clips/riders into the pre­
pared receptacles in the acrylic denture base
or into the metal housings, which are al­
ready positioned in the denture base. There
should be a snap when the clips/riders are
pushed into position. The clips/riders are
easily seated and can be easily replaced.
The special shape of the receptacle in the
acrylic denture base or metal housing pro­
vides secure retention of the clips/riders,
while providing leeway space in the labio­
lingual direction to allow the clips/riders
some flex during insertion or removal of the
prosthesis.

Fabrication Procedures for a
Castable Hader Bar
Attachment with Gold Alloy
Clips/Riders
1. Choose the desirable gauge of the castable bar

and matching gold alloy clips/riders.
2. Wax the gold base non-hex UCLA abutments

and the bar.
3. Cast the whole assembly with a hard alloy to

eliminate premature wear. Finish and polish
the bar assembly.

Note: Palladium copper alloys are recom­
mended for fabrication of the bar. This alloy
has sufficient surface hardness as well as very
high yield strength. These physical properties
increase the clinical wear resistance of the bar.
Following are some examples:

• Columbus (Sterngold)
• Argelite 76 SF+ (Argen)
• Pegasus ceramic alloy
• Sterngold 100 crown and bridge alloy
• Argenco 60 M crown and bridge alloy

(Argen)
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4. Insert the bar over the analogs in the master
cast. Block out all of the undercuts and make
an impression of the master cast and the bar
to create a duplicate cast for denture proces­
Sl11g.

5. Adapt the supplied spacer sheet over the stone
representation of the bar. Snap the metal
clips/riders onto the spacer and the stone rep­
resentation of the bar (Figure 6.27).

FIGURE 6.27.

6. Block out all of the undercuts on the dupli­
cate cast. Be sure that the block-out material
has covered half of the cylindrical portion
of the clips/riders. This coverage provides a
free space between the acrylic denture base
and each side of the clip/rider, allowing the
clinician to adjust the amount of retention
provided by each clip/rider. This free space
lets the patient easily insert and remove the
overdenture.

7. Complete the denture teeth setup, waxing,
processing, finishing, and polishing of the
prosthesis. Be careful when finishing the
acrylic around the clips/riders to avoid any
contact between the burs and the clips/riders.

Note: The metal clips/riders can be picked up
with self-curing resin in the denture base.

Hader Clip Placement
Hader clips can wear out prematurely due to im­
proper bar design and overloading. The denture
base should sufficiently contact the top of the
bar and avoid concentrating force on the clip(s).
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To achieve this contact, the denture base should
be relined precisely. Hader clips can be repla ced
chair side.

Chair-Side Replacement of Hader Clip
1. Remove the worn clip with a hand instru­

ment. Th e clip usually comes out very cleanly
and in one piece.

2. Place a new Hader clip on the insertion tool.
3. Place the clip into the und ercut area of the

recipient site and gentl y ro ll until it snaps into
place.

Cau tion: Do not push straight down into the
recipien t site, because the insertion of the clip
has a rotational pa th. .

The clips shou ld hold their pr operti es for at
least six to nine months if they are well designed.

Plastic Hader vs. Metal Clips
ADVANTAGES OF METAL CLIPS

• Metal clips have more wear resistance com­
pared to plastic clips.

• The bar dimensions can be smaller with metal
clips.

DISADVANTAGES OF METAL CLIPS

• To replace a meta l clip, it has to be cut off of
the denture base with a bur.

• Metal clips do not come out as clean ly as plas­
tic clips.

• Metal clips require chair-side pickup with
self-cure acrylic.

Mandibular Implant­
Supported Overdenture
Utilizing Hader Bar and
Castable ERA Attachment
Thi s design is very popular when four implants
have been placed with a good A-P distanc e. Thi s
attachment assembly includ es a Hader Bar be­
tween two anterior implants and two ERA at­
tachme nts off the dista l of the attachmen t as­
sembly. ERA attachments sho uld be positioned
lingually in relationship to the crest of the ridge
(Figure 6.28 ).

FIGURE 6.28.

Troubleshooting for Hader Bar
Attachment Assembly
Refer to Table 6.1 for guidance in troubleshoot­
ing the Hade r Bar Atta chment Assemb ly.

DOLDER BAR

The Dolder Bar is a prefabricat ed preCISIOn
bar attachment. This bar was developed by Dr.
Eugen Dolder in Switzerland. It comes in two
forms:

• Rigid: If-shaped with parallel walls. The
rigid type is also called a bar unit.

• Resilient: Egg-shaped and provides vertical
and hinge resiliency. The resilient Dolder Bar
is also called a bar joint.

The Dolder Bar and its sleeve are made of
gold alloy (Elitor ). The Dolder Bar is an ad­
justable bar, so the clinician can control the
amount of retention provided by the ba r. The
Dolder Bar should be soldered to the abutments,
and the sleeve should be secured in the denture
base with self-cure acrylic.

Indications

• Overdenture patients with adequate or rela­
tively large inter-ridge space
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TABLE 6.1. Troubleshooting for Hader Bar Attachment Assembly
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Problem

Failure in achieving a
one-piece casting of the
bar and abutmen ts.

Failure of the plast ic riders
to stay in the recep tacle in
the acrylic denture base.

Insufficien t reten tion of
th e plastic clips/riders on
th e bar.

The prosthesis is difficult
to insert and remove.

Possible Reason

Plastic bar pattern was not connected
well to th e abutments with wax, or the
con nec tion broke loose during
inv esting.

The laboratory clips/riders were placed
over the bar prior to taking the
impression rather than th e actual
retentive clips/riders, which causes the
gingival extension of th e labora tor y
clips/r iders to expa nd and cause an
oversized receptacle to be processed in
th e resin.

a) The round bar was reduced in
diameter due to overfinishing and
polish ing.
b) The plastic clips/ri ders are worn .

a) The plastic reten tion clips/ri ders have
been processed into the resin
inco rrectly. The denture acrylic base is
preventing the flanges of the clips/riders
from flexing.
b) The prosthesis was designed to
engage a severe labial un dercut. This
causes the prosthesis to be position ed
labially at time of insertion, thus the
plastic clips/riders are not prop erly
aligned to snap on to the bar.

Solution

Use adequate wax to connect plast ic bar
to abutments. Invest carefully without
excessive vibra tion .

Position the actua l clips/ riders, not th e
labora tory clips/r iders, on the cast bar
prior to taking the imp ression for the
dup licate processing cast .

a) Do not use stones or rubber whee ls
on the round bar when fin ishi ng; polish
only.
b) Replace plastic clips/rid ers, or use
gold alloy clips/riders th at have
reten tion adjustment capab ility.

a) Use rebasing procedure to replace
clips/r iders.

b) Remove the labial flange area which
engages the severe undercut from th e
prosthesis.

• When rrurumum resiliency and maximum
retent ion from a remo vable overdenture is
expected, the Dolder Bar is the bar attach­
ment of choice.

Contraindications
• Pati ent s with minimum inter-r idge spa ce

TABLE 6.2. Dimensional Specifications

• Pati ents with poor compliance in mainte­
nan ce and ora l hygiene

• Pati ent s with financial limit ati ons

Dimensional Specifications
Th e Dolder Bar is available in tw o sizes: large
and sma ll. Refer to Table 6.2 (Figures 6.29 and
6.30 ).

Combined height of Outside width of
Type Height Width Lengths the bar and sleeve sleeve wings

Small Bar Unit 2.3mm 1.6mm 3, Scm 2.8mm 3.Smm
Large Bar Unit 3.00ml11 2.2mm 3, Scm 3.Smm 4.Smm
Small Bar Jo int 2.3mm 1.6l11m 3, Scm 3.Smm 3.Smm
Large Bar Joint 3.00ml11 2.2mm 3, Scm 4.Smm 4.Smm
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Adjustable Channel
(Fema le)

FIGURE 6.29.

Spacer
(only for processing)

FIGURE 6.30.
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Fabrication Procedure for a
Dolder Bar Unit

1. Choose ma tching pick-up impression cop­
ings based on th e implant type and diameter.

2. Make a full arch pick-u p impress ion uti­
lizing a rigid impression ma teria l such as
polyether.

3. Fabricate the master cast with soft tissue
model.

4. Choose gold cylinders or abutments that are
compatible with the impl ant system that has
been used. The lab techn ician should be able
to solder or weld the bar to those gold abut­
ments.

5. Cut the bar to the desirabl e length. Sta­
bilize and secure the bar between the two
gold abutments and then solder or weld it
to those abutments.

6. After soldering, finish each end of the bar
to a ro unded contour and then insert the
finished bar over the implant ana logs.

7. Verify the accuracy and passive fit of the bar
by performing th e Sheffield test. Th is test
sho uld be repeated in the patient's mouth as
well.

8. Adjust the length of the sleeve accordi ng
to the length of the bar. Snap the sleeve
on the bar and then start setting the teeth,
which will give the lab techn ician a good
idea about space man agement and how to
conto ur the teeth.

9. Try the bar and denture teeth in the patient's
mouth. Repeat the Sheffield test in the pa ­
tient's mouth.

10. After trying the denture teeth setup, remove
the sleeve from the acrylic base. Insert the
bar on the master cast and snap the sleeve
on the bar.

11. Block out the space between the bottom of
the bar and the soft tissue model, as well
as over the abutment s and the screw access
holes. Rubber-sep , Litebloc UV, or plaster
can be used for block out. The block-out
material should cover both sides of the
sleeve to approxim atel y half its height and
along its entire length .

12. Finish any necessary adjustments to the den­
ture teeth and complete the final wax up .
Process the dentures as usua l.
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13. Deflask, finish, and poli sh the overdenture .
Remove the block-out material and adjust
the retent ion of the sleeve as desired.

Relining an Overdenture
with a Dolder Bar Unit
Attachment Assembly
Fill the sleeve wit h petroleum jelly, and tak e the
final imp ression . Place the processing jig in the
sleeve in the impression and pour the model. Re­
line the prosth esis with the usual techni que.

Note: Dolder Bar matrix mu st cover the entire
length of the bar. This will maximiz e the absorp­
tion of the horizontal forces.

Fabrication Procedure for a
Dolder Bar Joint

1. Choos e matching pick-up impress ion cop­
ings based on the implant type and diameter.

2. M ake a full arch pick-up impress ion uti­
lizing a rigid impression material such as
po lyether.

3. Fabricate the mas ter cast with soft tissue
mo del.

4. Choose gold cylinders or ab utments tha t
are compatible with the implant system that
has been used. The lab techn ician sho uld
be able to so lder or weld the bar to the gold
abutments .

5 . Cut the bar to the desired length . Stab ilize
and secure the bar between the two gold
abutments and then sold er or weld it to
those abutments. Since this type of Dolder
Bar pro vides vertical and hin ge resiliency,
the bar should be positioned parallel to the
occlusal plan e and at a right angle to the
mid-sagittal plane.

6. After soldering, finish each end of the bar
to a ro unded contour and then inser t the
finished bar over the implant ana logs.

7. Verify the accuracy and passive fit of the
bar by performing the Sheffield test. (Refer
to Cha pter 7.) This test should be repeated
in the patient's mouth as well.

8. Adjust the length of the sleeve accor ding
to the length of the bar. Snap the sleeve
on the bar and then sta rt setting the teeth ,
which will give the lab techn ician a goo d
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idea about space management and how to
contour the teeth .

9. Try the bar and denture teeth in the pa ­
tient 's mouth. Repeat the Sheffield test in
the patient 's mouth.

10. After tryin g the denture teeth setup, remove
the sleeve from the acrylic base. Insert the
bar back on the master cast and then cut
the proper length of spacer wire and place
it between the bar and the sleeve. Seat the
sleeve on the space r and rot at e it until it
makes con tac t with the anterior sectio n of
the bar. Thi s position provides a positive
stop to prevent any und esirable posterio r
lift of the prosthesis.

11. Block out the spac e betw een the bottom of
the bar and the soft tissue model , as well
as over the abutments and the screw access
holes. Ru bber-sep, Litebloc UV, or plaster
can be used for block out. Th e block-out
material should cover both sides of the
sleeve to approxima tely half its height and
along its entire length.

12. Finish any necessary adjustment to the den­
ture teeth and complete the final wax up.
Process the dentures as usual.

13. Deflask, finish, and polish the overdenture.
Remove the block-out material and spacer
wire and adjust the retent ion of the sleeve
as desired.

Relining an Overdenture
with a Dolder Bar Joint
Attachment Assembly
Use stick y wax to secure the spacer wire in the
sleeve, and fill the sleeve with petroleum jelly.
Tak e the final impression . Place the processing
jig into the sleeve in the impress ion and pour
the model. Reline the prosthesis with the usual
technique and remove the spacer wire before
delivery.

Note: Always inser t the spacer between the ma­
tr ix and the Dolder Bar joint before incorporat­
ing the matrix into the denture base. Th is en­
sures the vertical resiliency of the overdenture.

Note: Dolder Bar matrix must cover th e entire
length of the bar. This maxim izes the absorption
of the horizontal forces.

VARIO SOFT BAR PATTERN
VSP

The Vario Soft Bar Pattern VSP is manufactured
by Bredent. Thi s bar is availabl e in two kinds of
casta ble plastic patterns as well as solid grade
5 titanium. The gingival portion of the castable
pattern and titan ium bars are rounded to make
it easy for the pa tient to maintain goo d oral hy­
giene. The bar patterns have been made of a no n­
distor ting, fully burnable therm oplastic material
that guarantees op timum precision in castings.
Th is material will not leave any residue after the
burn-out process. This plastic ma terial is also
very rigid, so it is very easy to trim with an acryli c
bur (Figures 6.31 , 6.32, and 6.33).

FIGURE 6.31.

FIGURE 6.32.

FIGURE 6.33.
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Advantages of Prefabricated
Titanium Bar
• Saves considerable laboratory steps, time,

and material for dental technician
• More cost effective
• More accurate relationship between the bar

and clips
• Eliminates all inaccuracies related to the cast­

ing process
• Guarantees high biocompatibility

Advantages of Plastic
Castable Bar
• Provides more opportunities for the lab tech­

nician to create functional and aesthetic
reconstruction even in the most difficult
cases.

• Can be cast with different alloys
• Can be combined with castable stud attach­

ment systems

Shapes of VSP Bar
• Rectangular Shape: It has parallel sides and

provides complete rigidity (Figure 6.34).

FIGURE 6.34.

• I Shape: Depending on what kind of ma­
trix/clip has been used, it provides either com­
plete rigidity or hinge resiliency (Figures 6.35
and 6.36) .
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FIGURE 6.35.

FIGURE 6.36.

Shapes of VSP Bar's Clips

• Parallel-Sided Matrices/Clips for Rectangu­
lar Bar: These matrices/clips provide com­
plete rigidity through friction only (Figure
6.37).

FIGURE 6.37.

• Snap-on Matrices/Clips with Parallel-Sided
Extension: These matrices/clips fit 011 the I
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bar and provide complete rigidity through
friction and a snap-on con nection wit h the
bar (Figure 6.38).

FIGURE 6.38.

• Snap- on Matrices/Clips with No Extension:
These matrices/clips fit on the I bar and pro­
vide hinge resiliency (Figure 6.39) .

.~,
\

FIGURE 6.39.

Matrix/Clip Retention Levels
• Green: Low retention 4Ncm
• Yellow: Medium retenti on 6Ncm
• Red: High retention 8Ncm

Fabrication Procedures of a
Rigid Fully Implant-Borne
Overdenture Using a
Parallel Bar
CLINICAL STEPS

1. Make an impression of the supp orting im­
plant by using transfer copings and a rigid
impressio n material.

2. After the bar assembly is finished and po l­
ished, perform the Sheffield test in the pa­
tient's mou th to verify the passive fit of the
bar assembly. (Refer to Cha pter 7.)

3. Register the centric relation as well as the ver­
tical dimension of the occlusion.

4 . Try the dent ure teeth before denture process­
ing and verify the centric relat ion, vertica l di­
mension , aest hetic, and phonetic.

5. On the day of delivery of the final prosthesis,
perform an occlusal adjustment and, prefer­
ably, perform a clinical remo unt .

LABORATORY STEPS

1. Screw the corresponding lab analogs into
the transfer copin gs and pure th e impression
with a minimum expansio n stone (Bredent
"Thixo Rock" ).

2. Choose gold abutments if ut ilizing a cas­
table bar patt ern , but if utilizing a titanium
bar, choose the appropriate titanium a but­
ments.

3. Place the titanium bar between the implant
ab utments using the pa ralleling mandrel
(item # 430 0623 0). If multiple bars are
used, make sure that all of the bars are par­
allel to each other. Cut the bar to the desired
length and then laser-weld it to the titanium
abutments . For th is step, follow the entire
laser-welding inst ructions recommended by
the welding unit manu facture. Do not grind
or mill the bar to reduce the thickness. If re­
quired, po lish the friction surfaces of the bar
slightly to a higher lust er; do not use coa rse
or abrasive polishing pa ste (Figure 6.40) .

FIGURE 6.40.

If using a castable bar pattern , measur e
the distance between the gold abutments
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and cut the plastic bars to the designated
length. If using a multiple bar design, repeat
the same step for each bar. After cutting the
bar, it should be fitted between the implant
abutments by utilizing the paralleling man­
drel (part # 43006230) (Figure 6.41) .

FIGURE 6.41.

4. Cast the plastic bars, finish, and polish them.
Do not grind or mill the bar to reduce the
thickness. If required, polish the friction sur­
faces of the bar slightly to a higher luster; do
not use coarse or abrasive polishing paste or
rouge.

5. Mount the finished bar on the paralleling
mandrel and position it between the two
gold abutments (Figure 6.42). Secure its po­
sition with pattern resin (Bredent PiKuPlast
HP36 order # 540 0022 0) and solder the
bar to the gold abutments (Figure 6.43). If
multiple bars are in the attachment assem­
bly design, repeat the same step for each bar
(Figure 6.44).

FIGURE 6.42.
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FIGURE 6.43.

FIGURE 6.44.

6. Start the duplication process to create the
refractory cast. First snap on a yellow ma­
trix/clip over the bar assembly. Using the
yellow matrix/clip provides the optimum
conditions for changing the level of reten­
tion. Next, block out all of the undercuts
and make a refractory cast (Brevest Rapid 1)
using the usual duplicating technique (Fig­
ures 6.45 and 6.46).

Note: No spacer wax should be applied
around the matrix.

FIGURE 6.45.
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FIGURE 6.46.

7. In the refracto ry cast, the matrix/clip is
also dupl icated, wh ich will creat e space for
the recipient housing in the chrome cobalt
(Brea lloy F 400) framework (Figur e 6.47) .

FIGURE 6.47.

8. Duplicat ion of the bar and the matrix in the
refractory cast shoul d be covered wit h wax
and plas tic beads. The remaining sections of
the framework sho uld be waxed as requ ired
and plann ed (Figure 6.48) .

FIGURE 6.48.

9. Cast the metal housing and then finish and
polish it (Figure 6.49).

FIGURE 6.49.

Note: Do not grin d the inside of the mat rix
recipient site in the metal housing with a
carbide bur. Do not electro-polish the metal
housing from the inside. Simply finish it with
sandblasting (aluminum oxide 110 micron ).

10. Before inserting the final and designated
matrix/clip into its recipient site in the
chrome cobalt metal housing, check the
housing for high spots.

11. Choose the mat rix with the desirable de­
gree of retent ion and press-fit it inside the
chrome cob alt recipient site utilizing an in­
sert ion tool (part # 430 0622 0) (Figur es
6.50,6.51,6.52, and 6.5 3).

FIGURE 6.50.

- - - -

- - - - - -

FIGURE 6.51.
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FIGURE 6.52.

FIGURE 6.53.

12. Make the wax rim for the jaw relationship
record.

13. After registra tio n of the centric relation
and vertical dimension on the occlusion,
set up the denture teeth in the lingualized
occlus ion .

14. After verification of the teeth and centric re­
lation, process the dent ure as usual.

15. Finish an d polish the denture (Figure 6.54) .

FIGURE 6.54.

Fabrication Procedures of a
Hinge Resilient Overdenture
Using a Bredent VSP Bar

CLINICAL STEPS All of the clinical steps
are similar to the rigid bar.

81

LABORATORY STEPS All of the labora­
tory steps are very similar to the rigid bar except
the following steps :

• After the bar is soldered and welded, but
prior to the duplicating step to produce the
refractory cast, the implant abutments and
vertica l extension of the bar should be cov­
ered with block-out wax. The thickness of the
wax should be 0.3mm. This thickness will al­
low hinge movement of the overdenture.

Note: Make sure the rounded part of the bar
(top portion) is no t covered with wax.

• Insert the duplicating matrix over the bar.
Block out under the side of the bar as well
as any other und ercut area on the bar (Figure
6.55).

Note: Make sure th e hinge resilient matrix!
clip has fit exac tly on the bar and is no t cov­
ered by block-ou t wax.

FIGURE 6.55.

• After the metal housing is cast and finished,
inser t a yellow hinge resilient mat rix!clip
(part # 430 064 8 0) with an insert ing tool
inside the recipient site of the housing (Fig­
ures 6.56 and 6.57 ).

FIGURE 6.56.
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FIGURE 6 .5 7.

• Follow Steps 12-1 5 of the rigid bar.

Verification of Passive
Seat of the Bar
Whe n th e bar is finished and rea dy to be inserte d,
the follow ing steps sho uld be taken:

1. Perform the Sheffield test. (Refer to Chap­
ter 7.) If the bar does not pass the Sheffield
test perform follo wing steps:
• Cut and solder the bar.
• Send it for the spark eros ion process (Refer

to Chapter 7).
2 . After all of the retaining screws have been

inserted, they sho uld be flush with or below
the top of th e bar to minimize the chance of
a screw loosening or damage to th e head of a
retaining screw.

3. Verify complete seating of the bar with a
pan oramic x-ray.

Incorporation of the Bar
Assembly into the Denture
The final over denture sho uld be fabricated after
the perman ent bar has been delivered, instead
of making it before the bar is placed . Fabricat­
ing th e overdent ure afterwards makes it easie r
to have the enti re attachment assembly withi n
th e confineme nt of the over den ture, which max­
imizes th e biomechanical properties of th e over­
denture . Some laboratories fabrica te th e denture
first , index the teeth posi tion with silicone, and
then fabrica te the bar. Since there are cert ain de­
sign speci fications for th e bar, the denture teeth

should be set based on the position of the ideally
fabricated bar.
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7
Spark Erosion

Hamid Shafie
Eduard Eisenmann
Giinter Riibeling

One of the mos t imp ort an t factors in the
long-term success of fully imp lant-supp or ted
overdent ure is passive fitting of the metal sub­
structure of the attachment assembly over the
supporting implants or supporting ab utments.
An ill-fitti ng substruc ture will cause excessive
stress on the suppor ting imp lants, which even­
tually will cau se crestal bone loss. Another
common problem caused by an ill-fitting metal
substructure is breakage of retai ning screws or
abutments, and in the most severe case, the im­
plant itself can be fractured.

The most commo n meth od to verify the pas­
sive fit of the metal subst ructure is the Sheffield
test.

SHEFFIELD TEST

In order to perform this test, the metal substruc­
ture /bar sho uld be inserted over the supporting
implants or abutments . Th en the most dista l re­
taining screw shou ld be tightened and the rest
of the retaining screw shou ld be kept out . If a

gap ap pears between the remaining supporting
implants or supporting abutments and the metal
substructure, it indicates that the metal frame ­
work does not fit passively. Tightening the re­
maining retaining screws in an ill-fitting meta l
subst ructure will cause unwanted strain to the
supporting implants.

Sheffield Test
1. Only one of the term inal retai ning screws is

tightened before spark erosion and milling of
the metal substr ucture (Figure 7.1).

FIGURE 7.1.

2. Remove the termi nal screw, which was used
in Step 1 and then tighten only a middle
retaining screw before spark eros ion and
milling of the metal substructure (Figure 7.2).
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FIGURE 7.2.

3. Tighten all of the retammg screws before
spark erosion and milling of the metal sub­
structure (Figure 7.3).

5. After finishing the spark erosion process, if all
of the retaining screws are tightened without
milling the screw access holes, there will be a
load concentration throughout the retaining
screws (Figure 7.5).

,7,,t,
"J I

FIGURE 7.5.

FIGURE 7.3.

4. After finishing the spark erosion process but
before milling the screw access holes of the
metal substructure, tighten only one of the
terminal retaining screws to verify the passive
fit of the metal substructure (Figure 7.4) .

FIGURE 7.4.

6. Tighten only one of the terminal retammg
screws and then start milling the screw access
holes (Figure 7.6).

FIGURE 7.6.

Each screw access hole should be milled
exactly with the trajectory of the support­
ing implant, as described in the following
steps:
• Mount the master cast on the cast holder

of the milling machine. Screw a guide
sleeve over one of the terminal implants.
Insert a guide pin into the drill holder of
the milling machine (Figure 7.7).
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FIGURE 7.7.

• Completely loosen the sta bilizing screw of
the cast holder 's ball joint (Figure 7.8).

FIGURE 7.8.

• Insert the guide pin completely into the
guide sleeve. Tighten the stabilizing screw
of the cast hold er 's ball joint to lock the
appro priate position of the master cast for
the milling process (Figure 7.9).

87

FIGURE 7.9.

• Replace the guide pin with an end-cutting
carbide bur. Verify the milling position by
lowering the carbide bur until it reaches
the guide sleeve. This position should be
consid ered as position zero for the milling
machine and used to adjust the milling
depth (Figure 7.10).

FIGURE 7.10.
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• Screw the metal substructure firmly over
the supporting implants. Insert the car­
bide bur into the first screw access ho le
and start the milling proc ess at the ap­
propriate depth. The milling dep th can be
adj usted by changing the measurements
on the milling mac hine's micrometer
(Figure 7.11).

FIGURE 7.11.

7. When the spark erosion process and milling
of the screw access holes is complete, tighten
all of the retaining screws . The supra­
structure has a perfect passive fit with no
load conc entration on the retainin g screws
(Figure 7.12 ).

FIGURE 7.12.

MOST COMMON REASONS
FOR ILL FIT

• Inaccurate impression techniqu e or material
• Dimension al changes in stone model during

set ting
• Dimensional changes dur ing cast ing proce­

dures
• Dim ensional changes after porcelain veneer­

ing in cases of fixed bridges

On e way to achieve a passive fit in the metal
substructure is to make the substructure in
multiple segments, connect these pieces in the
patient 's mouth, and make an ind ex of the whole
piece. Use the index to solder or weld all of the
pieces together. Thi s step can also lead to new
inaccur acies. In some fully implant -supported
fixed denture designs, porcelain is applied to
the meta l substruc ture . Th e shrinkage of the
porcelain du ring firing int roduces some stress
to the meta l substructure, which can ultimately
cause an ill fit aga in.

SPARK EROSION PROCESS

All of the discrepancies resulting from the above
labor atory techniques can be corrected after
fabricat ion of the metal sub structure by utiliz­
ing the SAE Secotec spark erosion technique
(Figure 7.13) . Gunter Riibeling introduced th is
techn iqu e to the field of implant denti stry in the
mid 1990s.

FIGURE 7.13.
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Th e spark eros ion process creates a short­
circuit electrical field between the electrodes,
which are similar to an d interch angeable with
lab an alogs and the met al substructure. This
process ero des very small metal particles from
the inside of the metal substru cture, starting
from the areas that first come into contact with
the lab analogs. The pr ocess is cont inued until
all of the prema ture contacts are spark-eroded
and the who le metal substructure has a 36 0­
degree passive contac t with the prosthetic tabl e
of lab ana logs. This techn ique can be used for
any electro-conductive metal.

Clinical Steps

1. Insert the pick-up imp ression cop ings into the
implants (Figure 7.14).

FIGURE 7.14.

2. Ma ke the pick-up imp ression with a rigid im­
pressing material such as po lyeth er or rigid
vinyl polysiloxane. Always use a custom tray;
avoid using a sto ck tray, becau se it will con­
tribute to inaccuracy (Figure 7.15).

FIGURE 7.15.
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3. After completion of laborat or y steps 1, 2
and 3 (presen ted followin g these clinical
steps) the dentists receive an acrylic assem­
bly with matching imp ression copings em­
bedded in it and the selected or iginal implant
abutments.

4. Install the abutments from the model int o the
implants (Figure 7.16) .

FIGURE 7.16.

5 . Insert the acr ylic assem bly in the patient
mouth over the suppor ting implant abut­
ments and perform the Sheffield test to verify
the passive fit of the assembly.

6. If the assembly does not fit passively, cut the
acrylic joints near the ill-fitting coping with
a th in diamond disk to mak e sure all of the
copings are fitti ng passively (Figure 7.17) .
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FIGURE 7.17.

7. Reconnect all of the sliced acry lic pieces with
pattern resin in the mouth.

8. Use a custom tray and a rigid impression ma­
ter ial such as polyether to ma ke the final mas­
ter impression (Figure 7.18). After this step,
send the impression to the lab. Th e technician
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should continue the laboratory procedures
from Step 4.

FIGURE 7.18.

9. After completion of laboratory Step 12 and
receiving the wa x record base, screw the
record base into the supporting implant abut­
ments and register vertical dimension as well
as centric relation. Send the record to the lab
for denture teeth setup.

Laboratory Steps
1. Screw the matching lab analogs of the im­

plant system (the Ankylos implant system is
shown in Figure 7.19), which has been uti­
lized into the impression copings. Apply a
soft tissue model material around the im­
pression copings and their junctions with
lab an alogs. Use a class IV die stone to pour
the imp ression.

FIGURE 7.19.

2. Choose the final abutments and fix them in
the lab analogs (Figure 7.20). Then choose
the corresponding impression copings and
screw them over the abutments on the first
master model. Link all of the impression

copings with self-curing resin (e.g. GC pat­
tern resin). After the completion of polymer­
ization, section the acrylic joints with a thin
diamond disk.

FIGURE 7.20.

3. Without unscrewing the impression copings
from the cast, reconnect the acrylic pieces
with pattern resin and leave the acrylic as­
sembl y for 12 hours (Figure 7.21) . This step
minimizes the strain generated from shrink­
age of the pattern resin. After this step send
the acrylic assembly to the dentist for intra­
oral try in.

FIGURE 7.21.

4. Choose corresponding spark erosion im­
plant abutment analogs with the patient's
implants. The heads of these an alogs are
identical to the abutments made by implant
manufactures, but the bottom portion is dif­
ferent. The bottom of the spark erosion
implant abutment analog is threaded so
the analog can be screwed into an electro­
conducting copper sleeve (Figure 7.22).
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6. Put resilient soft tissue model material into
the impression and around lab analogs. En­
sure that thi s material does not come into
contact with electro-conducting sleeves.
These sleeves should be covered and sup­
ported by hard stone to make sure that there .
are no micro mo vements of the ana logs . Any
mo vement will cause inaccuracy in the mas­
ter cast, and in the end, the metal substruc­
ture will not be accurate.

7. Connect all of the electro-conducting sleeves
with copper . ribbons (Figures 7.25 and

FIGURE 7.24.

I ~

5. Screw each analog into an electro-conduc ­
ting sleeve. Insert the head of the ana log into
the impression coping and secure its pos i­
tion by tightening the retaining screw of the
impression coping (Figures 7.23 and 7.24 ).

FIGURE 7.22.

FIGURE 7.23. FIGURE 7.25.
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FIGURE 7.28.

11. Remove all of the boxing waxes and pour
the rest of the impression with type IV die
stone (Figure 7.29).

FIGURE 7.29.

12. Make a three points (triangular position)
screw-retained wax record base and send it

7.26). These sleeves will form the positive
terminal (anode), and the metal substruc­
ture will be the negative terminal (cathode).

8. Box the implant section of the impression
with boxing wax.

9. Apply silver powder (Wieland Dental +
Technik, Germany) on the soft tissue model
material to create a separating layer between
the soft tissue model material and the epoxy
resin, which will be poured in the next step
(Figure 7.27).

FIGURE 7.26.

FIGURE 7.27.

10. Pour 0.5-1mm of low-contracting epoxy
resin die material over the isolating silver
layer (Figure 7.28). The epoxy resin requires
8-12 hours of curing time at 18°C. The set­
ting time can vary depending on the actual
room temperature and humidity.
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to the dentist for a jaw relationship registra­
tion (Figure 7.30).

HGURE 7.30 .

13. After completion of clinical Step 9, mount
the casts in a semi-adjustable articulato r and
set up the denture teeth (Figure 7.31). After
the denti st has tried the teeth and approved
the set up, make a silicon e index on the teeth.
Thi s silicone index will be a guide for the
positing and boundaries of the resin pattern
of the metal substructure.

HGURE 7.31.

14. Fabricate the resin pattern of the metal sub­
structure from a resin that will not leave
any residual aft er the burn-out step. Ob vi­
ously, during this step the master cast should
be mounted in the articulator at the proper
vertical dimension of occlu sion and centric
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relati on position. The relationship of the up­
per and lower casts and inte r-r idge space are
importan t factors in the design and contour
of the met al substructure. Verify the posi­
tion and or ientation of the substruc ture pat ­
tern with the silicone ind ex (Figures 7.32
and 7.33) .

HGURE 7.32.

HGURE 7.33.

15. Cast the metal substructure and then finish,
mill , and poli sh it .

16 . Remov e the soft tissue model from the mas­
ter cast . Thi s pro vides better visibility to in­
spect the passive fit of the meta l substructure
over the lab ana logs (Figure 7.34).
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FIGURE 7.34.

17. Insert the finished met al substructure on
the master cast over the impl ant abutment
ana logs. Mount the master cast on the cast
holder of the spark ero sion unit . Insert the
cast holder on the magnetic table of the
spark erosion unit. Th e cast holder is se­
cured in its final position by activa ting the
magnetic field of the magnetic table .

18 . Use pattern resin to connect the metal sub­
struc ture with the finger extension s of the
spa rk erosion unit. The connection should
be with the occlusal surface of the metal sub­
structure. After the resin is set and the con­
nection is secured, lift the metal substructure
from the master cast by elevating the axis
that is connected to the finger extensions.

19. Unscrew the lab abutment analogs an d re­
place them wit h identical implant ab utment
electrodes. Use an 18Ncm torque wre nch to
secure implant electrodes. Then insert the
cast holder and the master cast into the di­
electric fluid bath (Figure 7.35).

20. Lower the metal substructure connected to
the finger extensions of the spark erosion
unit until it fits over the implant electrodes.

21. There are two alligator clips connected to
the spark erosion unit. On e is the positive
termin al (anode) and the other is the nega­
tive terminal (cathode). Connect the positive
(anode) alligator clip to the copper ribbons,

FIGURE 7.35.

which are connected to each electr o-conduc­
ting sleeve and imp lant electrode. Th en con­
nect the negative (cathode) alligator clip to
the meta l substructure.

22. Pour dielectric coolant fluid over the met al
substructure and close the dielectric bath.

23 . Begin the first cycle of the spark erosion
pr ocess. Thi s cycle usually lasts for approx­
imatel y 10-20 minutes . However, the du ­
ra tion of this cycle depends on the type of
the metal that has been used to fabricate the
substructure, as well as the degree of misfit
and inaccuracy. Most erosion happens dur­
ing this cycle.

24 . After completion of the first cycle, ele­
vate the metal subs tructure from the mas­
ter cast (Figure 7.36). Unscrew all of the

FIGURE 7.3 6.
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used implant electrodes and replace them
with new ones . This is an important step,
because after completion of the first cycle,
the implant electrodes are not smooth any­
more, and they are eroded, too.

25. Start the second cycle similar to the first cy­
cle, but this cycle usually lasts for one to
two minutes. If necessary, a third cycle can
be performed to achieve the desirable pre­
cise and passive fit. The third cycle usually
is performed to smooth the contact surface
of metal substructure with the implant abut­
ment electrodes. For each cycle; new sets of
electrodes must be used to achieve a precise
and passive fit. The final surface roughness is
approximately 4-6 microns. However elec­
trodes from the second and third cycle can
be used again for the first cycle of a next case
(Figures 7.37 and 7.38).

FIGURE 7.37.

FIGURE 7.38.

26. After completion of the spark erosion pro­
cess, elevate the metal substructure and re­
place the implant abutment electrodes with
implant abutment analogs (Figures 7.39 and
7.40). The metal substructure should seat
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FIGURE 7.39.

FIGURE 7.40.

and fit completely and passively over the
analogs. Verify the precision of fit with
the Sheffield test (Figures 7.41-7.48). Even
with a passive and precise fit of the metal
substructure over the implant abutment
analogs, if the screw access holes are not par­
allel after tightening the retaining screws,
there will be some residual stress on the
supporting implants. Tensile and compres­
sive loads generated by the head of retain­
ing screws and screw access hole walls cause
this stress. Always use an end- and side­
cutting carbide bur to parallel all of the
screw access holes to eliminate undesirable
stress .

FIGURE 7.41.
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FIGURE 7.42.

FIGURE 7.43.

FIGURE 7.44.

FIGURE 7.45.

FIGURE 7.46.

FIGURE 7.47.

FIGURE 7.48.

Second Case

1. Th e first impression is made util izing a rigid
impression material (Figure 7.49).
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FIGURE 7.49.

2. The Secotec-System imp ression copings are
screwed on to the master cast and connected
with pattern resin. Th e resin sets for 12
hours to ensure that the therm osetting of the
resin is complete. Using a very thin diamond
abrasive disk , the acr ylic is cut between the
impression copings and the pieces are recon­
nected with pattern resin (Figures 7.50 and
7.51).

FIGURE 7.50.

FIGURE 7.5 1.
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3. Imp ression copings embedded in the acrylic
block are screwed into the pati ent's mouth,
and the Sheffield test is performed. If the
acr ylic block and impression copings do not
fit passively over the implants, the acry lic is
sectioned and then the sections are recon­
nected intra-orally (Figure 7.52).

FIGURE 7.52.

4. The second impression is made by picking
up the acr ylic block and the Secotec-System
impress ion cop ings (Figure 7.53).

FIGURE 7.53.

5. Copper wire connects all of the electro­
conducting sleeves (Figure 7.54).

FIGURE 7.54.
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6. The spark erosion master cast (Figure 7.55).

FIGURE 7.5 5 .

7. Screw retained bite registration wax nm
(Figure 7.56) .

FIGURE 7.56.

8. The teeth are set up in the wax (Figure 7.57 ).

FIGURE 7.57.

9. Th e teeth are tried in (Figure 7.58) .

FIGURE 7.58.

10. The resin pattern of the meta l sub-structure
is made and milled to an appropriate shape
and taper (Figure 7.59).

FIGURE 7.59.

11. The silicone index of the teeth setup is made
and is used to verify the contour of the sub­
structure acrylic pa ttern (Figure 7.60).

FIGURE 7.60.
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12. The acrylic pattern is cast (Figure 7.61).

FIGURE 7.61.

13. The metal substructure is made immediately
after the casting (Figure 7.62).

FIGURE 7.62.

14. The Sheffield test is performed on the fin­
ished and po lished met al substructure. If the
meta l substructure is ill fitting, it will be vis­
ible (Figures 7.63 and 7.64 ).

FIGURE 7.63 .
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FIGURE 7.64.

15. The master cast is mounted on the cast
holder and inserted in the spa rk erosion ma­
chine (Figure 7.65) .

FIGURE 7.65.

16. Finger extensions of the spark erosion ma­
chine are connected to the metal substruc­
ture with pattern resin, and then the metal
substructure is ra ised from the master cast
(Figure 7.66).

FIGURE 7.66.
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17 . Identi cally shaped spa rk erosion electrodes
replace the regular prosthetic abutments. A
torque wre nch is used to tighten the retai n­
ing screws (Figure 7.67 ).

FIGURE 7.67.

18. Th e spark erosio n pro cess IS III progress
(Figure 7.68).

FIGURE 7.68.

19. Used electrodes are replaced with new elec­
trodes before starting the next spark eros ion
cycle (Figures 7.69 and 7.7 0).

FIGURE 7.69.

FIGURE 7.70.

20. After the spar k eros ion cycles ar e complete,
the metal sub structure is inserted back on
the master cast , and the Sheffield test is re­
peated to verify the passive fit of the sub­
structure (Figures 7.71 and 7.72).

FIGURE 7.71.

FIGURE 7.72.

21. The finished metal substruc ture is designed
for friction pins and swivel latches (Figure
7.73).
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FIGURE 7.73.

22. The cast titanium supers tructure is made to
support the indi vidual ceramic teeth, which
will be unified with the superstructure using
acrylic (Figures 7.74 and 7.75) .

FIGURE 7.74.

FIGURE 7.75.
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23. Th e finished maxilla ry prosthesis with
opened and closed latches (Figures 7.76 and
7.77 ).

FIGURE 7.76.

FIGURE 7.77.

24. Th e Sheffield test is perform ed intra-ora lly
(Figures 7.78 and 7.79).

FIGURE 7.78.
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FIGURE 7.79.

25 . The finished pr osthesis in the mouth with
closed latches (Figures 7.80 and 7.81) .

FIGURE 7.80.

FIGURE 7.81.
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8
Treatment Success with
Implant Overdenture

Hamid Shafie

IMPLANT SURVIVAL

Most studies ava ilable on mandibular overden­
tures report a success rate of 90 to 100 percent.
Neither the number of supporting implants nor
the type of attachment assemb ly has been found
to affect the rat e of sur vival.

In contrast, the results of implants placed in
the edentulous maxilla, particularly in conjunc­
tion wit h overdentures, are less favorab le. Mul­
tip le studies have shown a higher failure rate for
implants placed in the eden tulous maxilla. If a
distinction between the degree of atrophy in the
maxilla and the bone qua lity is made, the re­
sults show that failure in the maxilla is a result
of short implants, poor bone quality, and an in­
adequate number of implants.

Although bone grafting is often recom­
mended for patients with advanced atrophy, this
surgical procedure typically results in a high per­
centage of imp lant losses an d increased bone
resorption.
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PROSTHETIC SUCCESS

Evaluation of prosthetic success can be chal­
lenging, since a clear distinction among nor­
ma l maintenance, repairs, and adjustment of the
prosthesis is not made. Maintenance due to nor­
ma l wear can become excessive and a biased cri­
teria for assessm ent of success. Complications
can vary widel y from requiring a simple adjust­
ment to a remake of the ent ire prosthesis.

Clinically, the overdent ure is simpler, and its
initial treatment is less expensive compare to
fixed prosthesis. However, since overdenture has
more components (abutments, clips, bars, an­
chors, an d fema le retainers ), it carries a higher
chanc e of complication.

A five-year longitudinal study comparing two
resilient attachment assemblies showed more
complications with bars than with ball attach­
ments . Another study compared rigid and re­
silient attachment assemblies for ma ndibular
overdentures supported by two implants during
5-15 year periods. This study showed no sign if­
icant difference between the incid ents of com ­
plications between the two groups. However,
replacement of the entire attachment assembly
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was more common with stud attachments and
round bars than with rigid bars .

PATIENT RELATED FACTORS

Treatment success should not be evaluated only
on the implant and prosthesis survival and suc­
cess. The psychological and physiological im­
pacts of overdenture treatment on a patient's
quality of life should be considered as well. The
treatment cost and financial status of the patient
are also important factors in deciding a treat­
ment strategy. The average person may accept
implant overdentures supported by two or four
implants over the fixed prosthesis because they
are less expensive.

BIOMECHANICAL RISK
FACTORS FOR UPPER
IMPLANT OVERDENTURE

• An upper implant overdenture attachment
assembly design is an ideal solution that has
minimum biomechanical risk. One clip/rider
should be used for each bar (Figure 8.1).

FIGURE8.t.

• This design is mechanically less favorable
than previous designs since the lateral forces
will not distribute among all four implants.
However, this design provides a better ante­
rior aesthetic compared to previous designs
(Figure 8.2).

FIGURE 8.2.

• This design has a highe r biomechanical risk
compare to the previous two designs. This
design is a completely non-resilient attach­
ment assembly with cantilever components.
It is very important to consider the Anterior­
Posterior spread in this design . Generally, the
distal cantilever should not exceed half of the
Anterior-Posterior spread (Figure 8.3).

FIGURE 8.3.

• This design represents a moderate biome­
chanicaI risk when the supporting implants
are not parallel (Figure 8.4).

• This design creates a high biomechanical risk,
especially if the palatal coverage has been
eliminated and the flanges are reduced. This
design should only be used with an upper
complete denture and maximum tissue cov­
erage in cases in which the patient has severe
bone loss, but there is still enough bone quan­
tity to place two implants in the canine areas.
If the patient is willing to consider a bone
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FIGURE 8.4.

graft pr ocedure, then th is treatment op tion
should be avoided (Figure 8.5).

FIGURE8.S.

From experimental points of view, maxillary
overdentures are best supported by multiple im­
plants connected by a rigid bar and reinforced
with a metal framework to enhance rigidity of
the superstructure.

BIOMECHANICAL RISK
FACTORS FOR LOWER
IMPLANTOVERDENTURE

• The lower implant overdenture is an ideal de­
sign in regard to biomechanical aspects. The
bar should provide at lease hinge resiliency
for the pros thesis. Mo re resilient bars will
provide more load relief on the supporting
implants (Figure 8.6).

• Thi s design is very simple and pract ical and
will provide significant biomechanical adva n-

FIGURE 8.6.

tages to the supporting implants. A more re­
silient stud attachment pr ovides more load
relief for the implants (Figure 8.7).

FIGURE 8.7.

• This design represents a significant biome­
chanical risk to the supporting implants . It
carries a high risk of fracture and bending
mode of failure for the cantilever distal ex­
tensions (Figure 8.8).

FIGURE 8.8.
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• This design provides less biomechanical risk
compared to previous designs. However, it is
very important to design the distal extension
cantilevers based on the Anterior-Posterior
spread measurement (Figure 8.9).
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significant biomechanical risk if the support­
ing implants are not parallel. However, if
the supporting implants are long and wide
and have been placed in a perfect paral­
lel position, this design can be predictable
(Figure 8.11).

FIGURE 8.9.

• This design presents a significant biornechan­
ical risk when the implants are short, narrow,
and do not have enhanced surface character­
istics. With this design, the attachment as­
sembly does not provide any resiliency for
the prosthesis or load relief to the support­
ing implants. The prosthesis is fully implant
borne and not enough implants are available
to support a fully implant-borne prosthesis
(Figure 8.10).

FIGURE 8.10.

• The attachment assembly in this design is
rigid non-resilient. This assembly creates a

FIGURE 8.11.

The key purpose of the implants in the
mainly tissue supported implant overdenture
is to improve the retention of the denture,
not support all of the chewing forces. In or­
der to reduce the amount of load transfer to
the supporting implants, the prosthesis should
be made like a conventional complete den­
ture with respect to support and stabilization
criteria.

SHAPE OF THE MANDIBLE
AND ITS EFFECT ON THE
LOADING OF THE
SUPPORTING IMPLANTS

Shape of the mandible has a significant influence
on the location of the supporting implants and
biomechanical properties of the overdenture.
If the anterior mandible is ovoid, a relatively
high resistance to the lever arm will exist (Fig­
ure 8.12).

If the anterior mandible has a square shape,
it will create an unfavorable biomechanical situ­
ation, because there is a minimum resistance to
the lever arm (Figure 8.13).
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FIGURE 8.12.

FIGURE 8.13.
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Occlusion is a key factor in the success of any
imp lan t treatment. It is very important to esta b­
lish an occlusal scheme that minimizes the latera l
forces on suppor ting implants witho ut compro­
mising chewi ng efficiency.

Establ ishing an ideal occlusa l scheme for
edent ulous patients is more cha llenging, since
it is very difficult to rem ove all of the lat­
eral forces fro m supporting implants, because
no natural teeth are availabl e to sha re the oc­
clusal forces. Choosing the proper denture teeth
and occlusal scheme are imp ortant factors in
the long-term success of osseo integration in
implant-supported overd enture.

DIFFERENT OCCLUSAL
SCHEMES FORMED BY
DENTURE TEETH

(Figures 9.1 and 9.2)
In the anato mic scheme, dent ure teeth have

cusp angles of 30 degrees or more. They ha ve
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been designed to intercuspate similar to the nat­
ura l teeth occlusion. The steep cusp angles facil­
itate bilateral balanced occlusion and anterior
disclusion (Figures 9.3 and 9.4).

FIGURE 9. 3.

FIGURE 9. 4.

Advantages
• Na tural tooth anatomy
• Enhanced food penetration
• Cusp angles can achieve bilateral balanced

occlusion
• Cusp ang les allow for anterior disclusion,

which is an advantage especially for those
patients who req uire significant anterior ver­
tica l overlap to satisfy the ir esthetic needs
(Figure 9.5)

Disadvantages
• Greater potential for destructive lateral

forces
• Limited intercuspation relationship. For ex­

ample, the anterior teeth mus t be arranged
in a class I relationship; otherwise, distemas
and/or tooth modifications are necessary to
keep the first premolars positioned next to
the canines

• Greater need for occlusal adjustment after
processing

FIGURE 9.5.

SET-UP PROCEDURE FOR
THE BALANCED OCCLUSION
UTILIZING VITA
PHYSIODENS TEETH

Setting Up the Premolars

SETTING UP THE 1ST UPPER PREMO­
LAR Refer to Figure 9.6 .

FIGURE 9.6.

• The buccal cusp touches the occlusal plane
and is perpendicular to it.

• The palatal cusp does not.
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SETTING UP THE 1ST LOWER PREMO­
LAR Refer to Figure 9.7.

• Its lab ial surfa ce is positioned above the
vestibule.

• The vert ical axis is upright or slightl y mesially
inclined.

• It is slightly inclined lingually.
• It will be slightly below the occlusa l plan e.

H GURE 9 .7.

OCCLUSAL CONTACTS BETWEEN THE
UPPER AND LOWER 1ST PREMOLARS
Refer to Figur e 9.8.

H GURE 9 .8 .

Contact between the upp er and lower first
premolars is mainly on the inner slop es of the
working cusps. Non-worki ng contacts are in­
frequent, but if they do occur they do so more
usuall y on the non-wor king cusps of the up­
per pr emolar. The working cusps of the lower

first premolar may be in contact with the disto ­
pa lata l sur face of the upp er can ine or the mesial
margina l ridge of the upp er first premolar or
both. Th e lower first premolar sho uld be in nor­
mal intercuspation with its lon g axis between
the upper canine and the first premolar. It may
be disp laced a littl e mesially or distally depend­
ing on the amo unt of space taken up by the lower
anterior setup (Figures 9.9 and 9.10) .

HGURE9.9.

H GURE 9. 10 .

SETTING UP THE UPPER 2ND PREMO­
LAR Refer to Figure s 9.11 an d 9.12.

HGURE 9.11.
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FIGURE 9. 12.

• Both cusps touch the occlusal plan e.
• Th e tooth is set perpendicular to the plane .
• If viewed from the buccal, its axi al inclina­

tion sho uld be similar to the upper canine
and pre mo lar.

• It is positioned in the arc h so that the ellipse
for med by the buccal outline and the central
fissure (when viewed fro m the occlusal) is
pa ra lleled to the cres t of the alveolar ridge.

• The proximal contact is a spherica l interden­
tal contact area, not a contact point.

OCCLUSAL CONTACTS OF THE UPPER
2ND PREMOLAR Refer to Figures 9.13 and
9.14.

FIGURE 9.13.

FIGURE 9.14.

• Contacts are ma inly on the inner slopes of the
working cusps.

• The outer slopes of the worki ng cusps are
mostly out of contact.

• Non-working cusps are mostly out of con­
tact.

• Som e marginal ridge contacts are accepta ble
as with the first prem olar.

SETTING UP THE LOWER 2ND PRE­
MOLAR Refer to Figures 9.15-9.18.

• Thi s tooth will be a littl e below the occlusal
plane compare the lower first premolar.

• Its buccal sur face should not be over the
vestibule.

FIGURE 9.15.

FIGURE 9.16.
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FIGURE 9.17.

FIGURE 9.18.

• Its centra l fissure sho uld be set on the canine ­
retromolar line.

• Its position sho uld follow the ma nd ibular
arc h.

• It should not incline linguall y as much as the
first premolar.

• The lingual (non-working) cusp sho uld be
out of contact but closer to the occlu sal plane
compared to the first premolar.

• Its long axis is mesially inclined (but no t so
much as the first premolar).

OCCLUSAL CONTACTS OF THE LOWER
2ND PREMOLAR Refer to Figures 9.19 an d
9.20.

• Contacts are mainly on the inne r slopes of the
working cusps.

• The buccal non- working contact s (upper)
are more freq uent than lingual (lower) non­
working contacts .

FIGURE 9.19.

FIGURE 9.20.

Note: It is a goo d practice when setting up
the upp er and lower premolars to leave a sma ll
space, perhaps 1mm, behind the canines, so that
the anterio r teeth setup can be altered as needed
at a later time. Thi s space also allows th e lab
technician to modify the posterior teeth setup to
improve the intercuspation.

Setting Up the Molars
The molars are set up so that their cusp s are
in contact with the transverse Wilson, and the
anterior-posterior compensating curves of the
occlusion.

SETTING UP THE UPPER 1ST MOLAR
Refer to Figures 9.21 and 9.22 .

• Only its mesio-p alatal cusp forms contact
with the occlusal plane .

• The disto-palatal cusp starts rising up and
away from the occlusal plane.

• Th e buccal cusps are out of contact with the
occlusal plane and positioned about 1mm
above the occlusal plane.
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H GURE 9. 2 1.

HGURE 9.22.

• If the pat ient 's upper poster ior teeth are
viewed fro m fronta l aspect, less and less buc­
cal surface of the teeth sho uld be visible sta rt ­
ing from the first upp er prem olar and going
back toward the second mo lar. This transi­
tion in the con tour and position ing of the up­
per pos terior teeth forms the buccal corridor
(Figures 9.23 and 9.24) .

HGURE9.23.

HGURE9.24.

OCCLUSAL CONTACTS OF THE UPPER
1ST MOLAR Refer to Figures 9.25 and 9.26.

HGURE9.25.

HGURE9.26.

• Contac ts are located ma inly on the inner
slopes of the wo rk ing (pa lata l) cusps.

• There are few marginal ridge contacts.
• Th ere are few non-working contacts .
• Th e non-work ing contacts are locat ed more

on the molar s than on the premolar s.
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• The first molars (upper and lower) have more
points of contact than any other occluding
teeth.

SETTING UP THE LOWER 1ST MOLAR
Refer to Figures 9.27-9.29.

FIGURE 9.27.

FIGURE 9.28.

FIGURE 9.29.

• It is usually positioned at the lowest part of
the anterior-posterior compensating curve.

• Its occlu sal surface is lingually inclined and
rises distally to accommodate the formation
of the compensating curve.

• Its long axis is inclined mesiall y.

OCCLUSAL CONTACTS OF THE LOWER
1ST MOLAR Refer to Figures 9.30 and 9.31.

FIGURE 9.30.

FIGURE 9.31.

• The contacts are mainly located on the lin-
gual slopes of the buccal cusps.

• There are few marginal ridge contacts.
• There are few non-working contacts.
• Its mesio-buccal and mesio-lingual cusps are

in contact with the distal of the upper 2nd
premolar.

SETTING UP THE UPPER 2ND MOLAR
Refer to Figures 9.32 and 9.33 .
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FIGURE 9.35.
FIGURE 9.32.

FIGURE 9.33.

• Neither pa lata l cusps are touc hing the oc­
clusal plane, and the buccal cusps, like the
upper first molar, are about Irnm above the
occlusal plane.

• Disto-palatal cusp starts rising up and away
from the occlusal pla ne.

OCCLUSAL CONTACTS OF THE UPPER
2ND MOLAR Refer to Figures 9.34 and
9.35.

FIGURE 9.34.

• The contacts are ma inly on the inner slopes
of the working (palatal) cusps .

• Th ere are few margina l ridge con tacts.
• There are few non-working contacts.

SETTING UP THE LOWER 2ND MOLAR
Refer to Figures 9.36-9.38 .

FIGURE 9.36.

FIGURE 9.37.

• Its occlusa l surface is inclined lingually.
• Its mesio-buccal cusp is located approxi­

mately at the level of the occlusal plane.
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FIGURE 9.38.

• Its dista l cusps are slightly above the occlusal
plane.

• Its long ax is is inclined mesially.

OCCLUSAL CONTACTS OF THE LOWER
2ND MOLAR Refer to Figures 9.39 and
9.40 .

FIGURE 9.39.

FIGURE 9.40.

• The contacts are ma inly on the inner (lingual)
slopes of the working cusps.

• There are few marginal ridge contacts (point
4 centric relation) .

• There are few non-working contacts (point 5
centric relation) .

IMPORTANT POINTS TO
REMEMBER DURING THE
OCCLUSAL ADJUSTMENT

• Any grin ding must not alter the occlusa l
surface to the extent that the anatomy is
changed.

• Assuming that the occlusal adjustment is
necessary, if the contac ts are few or are
uneven in their intensity, the first contacts
shou ld be reduced (with respect to the tooth
anatomy) unti l simultaneous and harrno­
nious contacts are established throughout the
occlusion .

• Contacts on mesial slopes will be against op­
posing distal slopes .

• Contacts on the inner slopes of working cusps
will be against the inner slopes of opposing
working cusps.

• Contacts on the outer slopes of non -working
cusps will be against the inner slopes of non­
working cusps .

No te: Positive stabilization in occlusion on ly oc­
curs in centric relation and this is the on ly oc­
clusal balance tha t should be sought.

Semi-Anatomic

These teeth are modified versions of ana tom ic
teeth with shallower cusp ang les. Cusp ang les
generally range from 10-20 degrees, and the
teeth occlude similar to ana tomic teeth and
create a precise intercuspation. However, these
teeth typically have a more "forgiving" intercus­
pation (Figures 9.41-9.43) .

Non-Anatomic
These teeth have a zero-degree cusp angle. It is
difficult to achieve balanced occlusion with them
due to lack of cusp angles, unless the teeth are
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FIGURE 9.44.
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arranged with a balancing ramp (Figures 9.44­
9.46).

CONVENTIONAL

FIGURE 9.45.
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FIGURE 9.41.

FIGURE 9.42.

FIGURE 9.43. FIGURE 9.46.
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FIGURE 9.48.

tr al fossa characterize these teeth. Th ese teeth
can acco mmo date balanced and non-b alanced
occlusa l schemes. H istorically, there are two
var iations of "lingual contact occlus ion." Th ese
var iations depend on the cusp angles of the
mandibul ar teeth and whether the plane of
occlusion is flat or cur ved. If bilateral bal­
anced occlusion is planned, lower posterior teeth
should have cusp angles of 10-20 degrees, an d
the plan e of occlusion should be arranged on
a curve. If maximum freed om in late ral ex­
cursions is desired and there is no plan to
achieve eccentric bilateral balanced occlusion,
then the lower posterior teeth can be at zero
degrees, and the plane of occlusion sho uld be
flat .

To esta blish a lingualized occlusion, the max­
illar y posterior teeth should ha ve relatively steep
cusp angles, preferably 30 degrees or more. The
maxillar y lingual cusps sho uld be in conta ct with
the mandibul ar centra l fissur e. Th e maxillary
buccal cusps sho uld be elimin ated with a pro­
gressive increase in clearance fro m the first pre­
molar to 'the second mol ar. With this arrange­
ment , the occlusal forces during working side
excursion are directed lingual to the cres t of the
residu al ridges. In comparison, with ana tomic
occlusion, the maxillary buccal cusps will be in
contact with lower poster ior teeth during work­
ing side excursion, which will dir ect the occlusal
forces to the crest of the ridges resulting in a
destabili zing situation. Th e lingualized occlusal
scheme is more sta ble than anato mic occlusion
(Figures 9.49- 51).

• Minimal lateral forces
• Easy to set up
• Easy to adjust

-8~8

DISADVANTAGES Refer to Figure 9.48.

ADVANTAGES Refer to Figur e 9.47 .

FIGURE 9.47.

• Unn atural tooth an atomy
• Require more verti cal force s to penetrate

food
• Difficult to adjust in eccentric movements un­

less set on a balancing ra mp
• Elimination of incisal guida nce
• Vertical overlap mu st be eliminated due to

the lack of cusp angles

Lingualized
Steep maxillary lingual cusps, sha llow mandibu­
lar teeth cusp angles, and an uncomplicat ed cen-

Combination
(Lingualized (lingual contact) )

FIGURE 9.49.
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• Simplifies setting the dent ure teeth and sub­
sequent occlusa l adjustments and eliminates
the preci se inte rcuspa tion, which often com­
plicate s the arra ngement of ana tomic denture
teeth.

Uncomplicate mandibular central fossa

FIGURE 9.50.

FIGURE 9.51.

BIOMECHANICAL ADVANTAGES

• During centric occlusion , occlusa l forces will
be transferred to the center of residual ridge.

• During working side excursion, occlusal
forces will be tr ansferred mo re lingual to

the residual ridge, which results in grea ter
stability.

• Thi s occlusal scheme minimizes the occlusal
contact area, provides more efficient penetra­
tion of teeth through foo d, provides a bett er
escape way for food , and minimizes destabi ­
lizing contact s.

CLINICAL AND TECHNICAL
ADVANTAGES

• Prevent s cheek biting by eliminating occlusal
contacts with maxillary buccal cusps.

• Minimizes occlusal disharmonies that re­
sulted from error in the jaw relat ionship
record and dimension al changes during pro­
cessmg.

HISTORY OF LINGUALIZED
(LINGUAL CONTACT)
OCCLUSION

In 1927, Gysi of Switzerlan d introduced the
concept of a lingualized occlusal scheme . In
1941, Payne published the "modified poste­
rior setup" con cept. This occlu sal schem e con­
sisted of prominent maxillar y lingual cusps that
occlude with relatively flat and uncomplicated
mandibular occlusal sur faces. Only the maxil­
lary lingual cusps are in contact with mandibular
teeth . Th e occlusa l forces are transferred lingual
to the man dibular ridg e. Because of th is pattern
of loading, it is called " Iingualized occlu sion ."
Recentl y the term was changed to "lingual con­
tact occlusion" to eliminate the suggestion that
the teeth are set more lingual to the lower ridge,
which can limit the tongue space. This occlus al
scheme has become more popular becaus e of its
aest hetics, biomechani cs, simplicity, and higher
pat ient satisfac tion.

SET-UP PROCEDURE FOR
LINGUALIZED OCCLUSION
UTILIZING IVOCLAR
ORTHOLINGUAL TEETH

FIGURE 9.52.
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Sequence of Tooth Arrangement
1. Position mandibul ar teeth.
2. Position maxillary teeth.
3. Elimina te maxillary buccal cusp interfer­

ences.
4. Eliminate anterior interferences.
5. Eccentr ic balance on inclined planes of

mandibular posteriors.

1: Position Mandibular Teeth

Several ana tomical landmark s such as retromo­
lar pads, buccal shelf, and mylohyoid ridge,
which guide the arrangement of denture teeth,
are located on the mandibular cast. Th erefore,
it is recommended that the mandibular teeth be
set first.

HEIGHT OF OCCLUSAL PLANE The
retromolar pad is an excellent guide for esta b­
lishing the height of the occlusal plane. Th e oc­
clusal surface of the last molar sho uld be placed
at a level that is two-thirds of the height of the
retromolar pad (Figure 9.53) .

FIGURE 9.53.

BUCCOLINGUAL POSITION There are
two pop ular guides for buccolingual position­
ing of mand ibular posterior teeth:

• Placing the centra l fossa of the mandibular
posterior teeth on a line that extends from

the mesial proximal contact of the canine to
the middle of retromolar pad (Figure 9.54) .

FIGURE 9.54.

• Utilizing Pound's Triangul ar. Mandibular lin­
gual cusps should be located within th is tri­
angular. The buccal and lingual side of the
retromolar pad and the mesial proximal con­
tact of the canine form Pound 's Triangular
(Figure 9.55) .

FIGURE 9.55.

OCCLUSAL PLANE (CURVED VS. NON­
CURVED) If bilateral balanced occlusa l con­
tact is desired, it is recomm ended that the
mandibular teeth be set with anterior-pos terior
and mediolateral compensating curves (Figures
9.56 and 9.57) .

Set premolars and mesial cusp of l st molar on
a plane from the tip of the canine to two -thirds
up the retomolar pad (Figure 9.58) .
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FIGURE 9.5 6 .

FIGURE 9 .57.

FIGURE 9 .58.

Progressively set the distal of the 1st molar
and the 2nd molar abo ve the plane to create
an anterior-posterior compensating cur ve (curve
of Spee). Note that the dista l of the 2nd mo­
lar should not exceed two-thirds of retromolar
pad's height (Figure 9.59).

Compensat ing Curve

Curve of Spee

FIGURE 9.59.

The buccal and lingual cusp tips are set on
a bilateral flat plane (no mediolateral curve of
Wilson) (Figure 9.60).

Curve of Wilson

FIGURE 9.60.

2: Position Maxillary Teeth
Position the maxillary lingual cusps into the
central fossa of the mandibular teeth. The lin­
gual cusp can occlude anywhere along the V­
shaped central channel of the mand ibular teeth.
Th is concept simplifies and expedites the pro­
cess of arranging the maxillary teeth (Figure
9.61).

The on ly po ints of contact in centric occlu­
sion are the maxi llary lingual cusp tips and
their opposing contacts in the central grooves of
the mandibular teeth. These contacts are easily
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FIGURE 9.61.

established and identified with articulating pa­
per (Figure 9.62).

FIGURE 9.62.

Maxillary and mandibular arrangement
should be in centric occlusion position. Note

that the maxillary buccal cusps are not in con­
tact with opposing teeth (Figure 9.63).

FIGURE 9.63.

3: Eliminate Maxillary Buccal
Cusp Interferences
Maxillary buccal cusp contacts can be elimina­
ted by selectively removing the inclined surface
of the maxillary buccal cusp, and/or by tipping
the long axis of the tooth. However, the easiest
way is to utilize upper posterior teeth such as
Ortholingual by Ivoclar. These teeth have been
designed specifically for lingual contact occlu­
sion, and have a progressive anterior-posterior
decrease in maxillary buccal cusp height (Figures
9.64 and 9.65).

FIGURE 9.64.
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Eliminate maxillary buccal cusp contacts

FIGURE 9.65.

4: Eliminate Anterior
In t erf eren ces
Anterior tooth conta cts can be a destabilizing
factor and should be eliminated by reducing the
vertical overl ap and/or increasing the horizontal
overjet (Figure 9.66).

Increasing the horizontal overlap to provide
room for functional movements can also elimi­
nate anterior tooth contacts. For most patients,
2mm horizontal overlap is adequate (Figure
9.68) .

Increase
horizontal(("";'"

FIGURE 9.68.

FIGURE 9.66.

Decrease1
vertical
overlap

5: Eccentric Balance
WORKING SIDE In working excursion, the
maxillary lingual cusps contact the buccal in­
clines of the mandibular lingual cusps. Note that
the ma xillary buccal cusps are not in contact
(Figures 9.69 and 9.70).

FIGURE 9.69.

! /

f ~

Repositioning the maxillary and/or the
ma ndibular anterior teeth in eccentric move­
ments until all contacts are eliminated can de­
crease vertical overlap (Figure 9.67).

FIGURE 9.67. FIGURE 9.70.
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BALANCING SIDE In balancing side excur­
sion, the maxillary lingual cusps contac t the
lingual inclines of the mandibular buccal cusps
(Figures 9.71 and 9.72) .

FIGURE 9. 71.

FIGURE 9.72.

PROTRUSION Protrusive contacts typically
follow the working side inclina tions (bucca l
inclines of the mandibular lingual cusps)
(Figures 9.73 and 9.74).

FIGURE 9.73.

FIGURE 9.74.

EQUILIBRATION AFfER
PROCESSING

Dentures routinely require occlusal adjustment
after processing to cor rect possible inaccuracies
of jaw relationship records as well as dimen­
siona l changes during processing.

Sequence of Equilibira tion
1. Re-estab lish centric occlusion contacts.
2. Eliminate maxillary bucca l cusp and/or ante­

rior interferences.
3. Complete the equilibration by adjusting onl y

the incline plane s of the mandibular teeth.

1: Re-Establish Centric
Occlusion Contacts
Th e occlusal marks in centric position are ad­
justed until the maximum number of contacts
between the upp er lingual cusps and the central
grooves of the mandibular teeth are achieved.
The maxillary lingual cusps sho uld NE VER
be adjusted. Once the centric contacts are re­
esta blished, they are marked and require no fur­
ther adjustment. To pre vent the inadvertent ad­
justment of the centric stops, it is recommended
that they be marked with a permanent ma rke r
after they are re-esta blished. After completion
of equilibra tion, the permanent marks can be
remo ved wit h fine pumice and a sma ll cotton
wheel (Figure 9.75) .
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FIGURE 9.75.

2: Eliminate Maxillary Buccal
Cusp and/or Anterior
Interferences
Move the articulator into eccentric relation­
ships. Mark and remove any contacts on the
maxillary buccal cusps and/or anterior teeth by
selective adjustment. If the teeth were set prop­
erly, this adjustment should not be necessary or
should at least be minimal (Figures 9.76 and
9.77).

FIGURE 9.76.

FIGURE 9.77.

3: Complete Equilibration by
Adjusting Only the Incline
Planes of the Mandibular
Posterior Teeth

Once the centric contacts are re-established and
the anterior interferences are removed, the re­
mainder of the eccentric equilibration should
be concentrated only on the incline planes of
the mandibular posterior teeth. As previously
mentioned, the maxillary lingual cusps and the
re-established mandibular centric stops should
not be adjusted (Figure 9.78).

FIGURE 9.78.

ECCENTRIC JAW
MOVEMENTS

It is desirable to achieve as many centric and
eccentric contacts as possible. The lingualized
occlusal scheme greatly simplifies interpretation
of the various occlusal markings (Figure 9.79).

• In ioorhing (black) excursion, the maxillary
lingual cusps contact the buccal inclines of
the mandibular lingual cusps.

• In balancing (blue) side excursion, the maxil­
lary lingual cusps contact the lingual inclines
of the mandibular buccal cusps.

• Protrusive (red) contacts follow a steeper an­
gle on the buccal inclines of the mandibular
lingual cusps compared to working contacts.
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FIGURE 9.79.
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PRESURGICAL
INSTRUCTIONS

Prior to embarking on the surgical treatment of
an elderly patient , a complete med ical history
is required. While many abnor ma lities may be
no ted, specific disease processes can adversely
affect the outcome of implant sur gery. M any el­
derly patient s take medications that can affect
the coagulation pro cess. Clopidogrel (Plavix),
warfarin (Cou madin), an d aspiri n are common
medications tha t can have a profound effect on
homeostasis after sur gery. Preoperati ve evalua­
tion by the prescribing physician is needed to as­
cert ain the reason for the anticoagulant, and the
possibility of withholding the medicat ion pri or
to surgery. If warfari n is taken, measurement
of the Internat ional Normalized Ratio (IN R) is
needed to determine the level of ant icoag ulation.

Man y elderly surgical patient s take steroids
for treatment of systemic disorders. Steroids can

132

affect the patient's ability to withstand the stre ss
of surgery and heal after surgery. Predni sone,
dexamethasone , and betamethason e are com­
mon exa mples of corticosteroids . While many
pa tients are on sub-physiologic doses of corti ­
costeroi ds (less that 20mg of cortisol per day),
others may be on doses that suppress the adrenal
gland's ability to release cortisol. A decision,
in conjunction with the patient 's primar y care
physician , will need to be made as to the need
for stero id supplementa tion.

Diab etes is a disease that affects glucose
metabolism. Wh ile many patients on ly require
adjustments in lifestyle, the majority of patients
will be placed on either oral or injectabl e form
of medic ati ons. Whil e a well-contro lled diab etic
is a goo d surgical can did ate, a poorly controlled
patient is at risk for an infection an d other mi­
crov ascular damage. If the glucose contro l of
a pat ient is unknown, a Hemoglob in AI C will
provide a gauge of the previ ous three months of
control. If the patient takes insulin, a pr eopera­
tive (that morning) glucose level is needed to en­
sure the pa tient does not become hypoglycemic
dur ing the pro cedure .

Hypertension is comm on in the elderly
surgical pati ent . While hypertension is not
a contraindication to surgery, uncontrolled
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hypertension can result in cardiovascular acci­
dent. It is important to confirm that patients are
taking their medication as prescribed by their
physician. A blood pressure reading prior to

surgery is certainly desirable.
Inhalation analgesia is generally avoided due

to the awkwardness of the nasal hood when
positioning surgical stents and orienting pilot
drills to the horizontal plane. Premedication
with Ibuprofen 600mg and Xanax 0.25-0.5mg
P.O. one hour before appointment is useful if in­
travenous sedation is not used. Intravenous se­
dation is advisable for highly apprehensive pa­
tients, but if the immediate implant-supported
overdenture techniques are being utilized, the IV
sedation is contraindicated, because these tech­
niq ues require pa tien t cooperation duri ng the
operation. A one-minute preoperative rinse with
0.12 percent chlorhexidine or other oral antisep­
tic rinse is also advisable to reduce levels of oral
microflora.

Treatment Room Preparation
and Utilization Protocol
The treatment room should have a large table
covered by sterile drapes on which to organize
all the sterile equipment. The sterile area is ac­
cessed only by those who are using sterile gloves .
The aseptic chain must not be broken.

All the people involved in surgery should pre­
pare as follows:

• Protective Cover: Clean gown, cap, protec­
tive glasses, and facemask must be worn.

• Gloves: Use only disposable steri le gloves.
• Surgical Hand Disinfection: Disinfect hands

and forearms by regu lar scrubbing or by us­
ing medical based skin sanitizer.

Patient

• Mouth: Clean patient's mouth with chlorhe­
xidine 0.12 percent mouthwash.

• Draping: Use a sterile surgical drape.

Instruments
Arrange the instruments in the surgical cassette
and then sterilize them, or place individually

sterilized instruments on a surgical tray covered
with a steri lized surgical drape. Only individ­
uals with sterilized gloves are allowed to han­
dle the instruments. Make sure that you have
additional spare sterile instruments, gloves, and
implants available to deal with any unforeseen
circumstances.

INCISIONS AND FLAP
DESIGN

Block- and infiltration-a nesthesia is obtained us­
ing local anesthetics containing vasoconstric­
tor 1:100,000 epinephr ine. A number 15 Bard­
Parker blade on a ro und handled scalpel holder
is the ideal blade for making incisions on the
fully edentulous alveo lar ridge. The blade is
drawn from posterior to anterior making firm
contact with the underlying bone severing the
periosteum. An Orban number 1/2 knife is
passed through the incision line to ensure the pe­
riosteum is completely severed before reflecting
the mucoperiosteal flap using a Prichard eleva­
tor.

Incision and Flap Design
Objectives

• Providing ease of access to visualize the un-
derlying osseous structures

• Preserving existing crestal gingival tissue
• Avoiding critical neur ovascular structures
• Allowi ng sta ble positioning of the surgical

stent

Basic Flap Designs
Three basic flap designs are considered in the
edentulous arch. All of these flaps are full thick­
ness, and the selection depends on the number
and location of implants being placed.

ANTERIOR CRESTAL INCISION WITH
OR WITHOUT VESTIBULAR RELEASE
This flap design permits access for implant place­
ment in the inter-canine region of either the max­
illa or mandible. This design is used when two
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to four implan ts are being placed. The incision is
intended to split the kera tinize d mucosa at the
ridge crest in order to pro vide each flap mar­
gin with durabl e kera tinized tissue for sut ur ing
and pos t-opera tive pr imary closure. The flap is
reflected full thickness and affo rds the surgeon
the ability to assess the alveolar ridge width an d
contour. This is imp ortant as apica l concav ities
and irregular ities are often masked by the over­
lying mucosal tissue giving a false imp ression of
avai lable bone to suppor t the dental impl ant.
The ante rior vertical releasing incisio ns leave
the posterior alveolar ridge unaffected, pr ovid­
ing a sta ble base to position the surg ical stent
and mark the oste otomy sites. Ca re mu st be
taken in the mandibular arch to ident ify the pos i­
tion of the mental fora mina. The menta l artery,
vein and nerve are often near or at the alveo­
lar crest in the atrophic mand ible. Localization
and avoidance of th is structure with both the
cresta l and vertical releasing incisions is required
to prevent nerve injury resulting in pos t-surg ical
lip paresthesia. The surgeo n may likewise elect
not to disrupt or sever the nasop alati ne artery,
vein, and nerve at the incisive foramen when op­
era ting in the maxillar y arch. Alth ou gh not as
critical a struc ture as the mental neurovascular
bundle, severing the nasop alatine artery can re­
sult in excessive intraoperative bleeding causing
an otherwis e avo ida ble surgical complication. A
modification of this incision and flap design re­
lies upon "mini" flap s placed directly at the site
of the desired impla nt loca tion . Th is techn ique
is minimally invasive an d preserves keratinize d
tissue for the facial tissue margin.

FULL ARCH EXTENDED CRESTAL IN­
CISION Th e full arch crestal incisio n and flap
design is performed when six implants are be­
ing placed for a hybrid fixed det ach abl e over­
denture or fully implant-supported bar overden­
ture. Th e flap is reflected full thic kness, and the
maxillary or mandibul ar ridge is effective ly "de­
gloved" or exposed. This flap preserves kera­
tinized tissue at the margin but lacks sta bility for
the surgical stent. Th is is especially true in the
mandible.

VESTIBULAR INCISION Thi s incision is
placed lateral to the crest of the ridge. T he aim

of th is design is to archive closur e of the flap that
is aw ay from the crest of the ridge, providing full
coverage of the cover screws . It is imp ort ant to
note that th is incision can risk injur ing super­
ficially pos itioned mental nerves. There are no
similar concerns in the maxilla.

MANDIBULAR SURGERY

1: Crestal Incision
WITHOUT RELEASING INCISIONS
Th e crestal incision witho ut releasing incisions
is indicated for placement of overdenture im­
plants as well as uncovering submerged implants
during second-stage surgery (Figure 10.1 ).

FIGURE 10.1.

WITH VESTIBULAR RELEASING INCI­
SIONS Wh en multiple regular resto rati ve im­
plants are being placed, it is imp ortant to have
a clear view of the crest of the ridge as well
as width of the bone. This incisio n design per­
mits visualizat ion of alveolar ridge top ography
including cresta l ridge width and vestibular or
lingual conc avities when tomograrns ar e not
ava ilable to assess the ridge dim ensions. Vertical
releasing incisions must be shallow or be placed
well an ter ior or posterior to the mental fora mina
(Figures 10. 2 and 10.3).

2: Extended Crestal Incision
T his incision is ind icated when the tr eatment
plan involves implant placement distal to the
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FIGURE 10.5.

FIGURE 10.2.

FIGURE 10.3.

mental foramina. Care should be taken to as­
sess the position of the mental foramen. In Class
C and D bone quantity cases advanced alveolar
ridge atrophy often results in the mental neu­
rovascular bundle exiting the mandible at the
crest of the ridge (Figures lOA and 10.5) .

If you can pal tate the foramen, avoid it by lo­
cating your incision to the lingual of this struc­
ture. If you are unsure of the nerve position, you
must carefully reflect the flap with blunt dissec­
tion until the structure is localized. One can then
protect the mental nerve from improperly placed
incisions or implant osteotomy (Figure 10.6).

FIGURE 10.6.
width -5 mm

FIGURE 10.4.

3: Vestibular Incision

The vestibular incision is indicated when mul­
tiple submerged implants are being placed be­
tween the mental foramina and the crestal
gingiva is narrow (Figure 10.7). This approach
creates a lingually reflected flap and provides
complete coverage of the implants. With this
type of incision, the mental nerve is at a higher
risk for injury. Care should be taken to localize
and avoid this structure.
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FIGURE 10.7.

FIGURE 10.9.

MAXILLARY SURGERY

1: Crestal Incision
The crestal incision is idea l for single-stage over­
denture implants as well as the second-stage un­
covering step . A genero us band of kerati nized
muco sa is retained in the buccal flap (Figures
10.8 and 10.9).

FIGURE 10.8.

2: Palatal Incision
The primary incision is palatal to th e crest of
the ridge with two releasing incisions toward
the buccal vestibule (Figure 10.10). Th e flap will
be reflected buccally. Thi s design pr ovides very
good visua l access.

FIGURE 10.10.

3: Buccal Incision
Th e primary incision is buccal to the crest of the
ridge. The flap will be reflected palatally. Th is de­
sign pr ovides very good visual access as well as
easy use of traditional as well CT generated sur­
gical guide (Figure 10.11). With th is flap , the pa­
tient may experience more postoperat ive edema
and discomfort.

Tissue Punch Technique
The alternative tissue punch or "Ilapless" im­
plant placement procedure often oblitera tes all
kera tinized tissue, requiring an otherwise un­
necessary gingiva l grafting procedure to re­
esta blish a margin of kera tin ized tissue aro und
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FIGURE 10.11.

disadvantage of this technique lies in the inabil­
ity of the clinician to visualize alveolar ridge con­
cavities when aligning the implant drills for the
osteotomy. The surgeon may inadvertently per­
forate the buccal or lingual plate, bringing the
successful implant integration into jeopardy.

OSTEOTOMY AND IMPLANT
PLACEMENT

The patient should be positioned such that the
clinician is comfortable and can visualize the
surgical site and the horizontal plane related to

the maxillary or mandibular occlusal plane. The
first implant placed is often used as a reference to
parallel subsequent implants in an overdenture
case . If the first implant is not perpendicular to
the path of denture insertion, then subsequent
implants will also be misaligned, compromising
the function of the overdenture attachment. The
attachment design dictates the implant position­
ing. In the case of a bar overdenture, a minimum
of 18-20mm is required between the implants
to permit adequate space for the bar and sleeve
attachment. Surgical stents should be used to
their fullest potential, as spatial orientation in
the edentulous patient is difficult.

The osteotomy should always be prepared
according to the implant manufacturer's guide­
lines regarding drill rpm and drill sequencing.
Sharp surgical drills are mandatory to prevent
trauma while preparing the osteotomy. This is
especially true in type I and type II bone where
excessive speed or force on the implant drill cre­
ates heat and bone necrosis . The surgeon should
also abide by insertion torque limits on threaded
implants. Dense bone sites should be pre-tapped
for threaded implant designs, as excessive inser­
tion torque can damage or fracture the internal
or external attachment design on the implant.

PROCEDURAL
CONSIDERATIONS DURING
THE SURGERY

t... The gum
cut by tissue punch

the implant (Figure 10.12). This technique is in­
dicated when the width of keratinized tissue is
at least 6-8mm and the ridge is wide . This will
leave 1-2mm of peri-implant gingiva when con­
ventional diameter implants are being used. The

FIGURE 10.12.
Every instrument must be used only for its spe­
cific and intended purpose. Keep the surgical
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bur s free fro m dry blood thr ou ghou t the proce­
dure by dipping them in saline or Ringer's solu­
tion . Dry blood can prevent you from correctly
read ing the marking on the bur s. Bone part i­
cles that becom e attached to the cutting blade s
of the bur s should be collected and preserved
for possible use at the conclusion of implant
placement.

SUTURING TECHNIQUES
USED FOR IMPLANT
OVERDENTURE SURGERIES

1: Sim ple Interrupted
The interrupted suturing technique is simple
and efficient in closing mo st wounds. It is
particularly helpful in uneven and irregular
wo unds. Multiple knotted sutures make the se­
cur ity of closure very good, as the flap will
no t displace if one kno t unties or if it pulls
through the tissue . Thi s technique is slightly
more time-c ons uming than a continuous suture
(Figure 10 .13 ).

FIGURE 10.13.

2: Continuous (Locking or
Non-Locking)
The continuous suture provides a uniform distri­
bution of tension across the length of the suture
and wo und margin (Figures 10 .14 and 10.15).
It is fast an d simple. It prov ides ra pid closure

of a long incision with a single knot placed at
the beginning and ano ther at the end of the su­
ture. Generous bites great er tha n 4mm sho uld
be made while suturing to reduce tearing at the
tissue margin and loss of suture tension . Long
incisions are best managed using continuous su­
turing techni ques.

FIGURE 10.14.

FIGURE 10.1 5.

Disadvantages
• Th e disadvantage of the continuous suture

technique is that if the suture unt ies or if
one or more passes of the material tears
through, the flap tension is lost across the
entire wound margin, allowing the displace­
ment of the flap an d healing by secondary
intent ion .
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• Minor bleeding under the flap will generally
seep through the edges of the flap or migrate
through the muscle planes, causing bruising
or swelling at a site distant to the wound.

• Continuous locking sutures may add more
pressure on the edges of the wound, com­
promising the vascularity of the wound edges
and increasing the chance of necrosis .

3: Horizontal Mattress
The objective of this suturing technique is to

evert the wound edges, maximizing their contact
and providing a more secure tension-free closure
(Figure 10.16). This is particularly helpful when
graft material has been placed. In these cases, a
combination of the periosteal-releasing incision,
which provides flap mobility for closure over re­
generative barriers, and the horizontal mattress
suture is recommended. The wide bite of this
suture permits the use of secondary continuous
or interrupted suturing at the incision line for
added security.

FIGURE 10.16.

Most Common Suturing
Techniques for
Implant-Supported
Overdenture Cases

Selection of the easiest and most reliable suture
technique depends upon the length of the inci­
sion requiring closure. A short incision is eas-

ily managed with interrupted sutures, whereas a
long incision is managed best with a continuous
suture supplemented with isolated interrupted
sutures at critical points requiring more security
if the continuous suture should fail.

Suture Material
Options of sutures materials for implant over­
denture cases include the following:

RESORBABLE MATERIAL

• Chromic gut
• Vicryl

NON-RESORBABLE MATERIAL

• Silk
• Monofilament (prolene, nylon)
• PFTE polytetrafluoroethylene

A resorbable suture is one that the clinician
should not have to remove and should remain
for the appropriate period of time to achieve
wound stability. Wounds that require longer sta­
bilization benefit from the use of non-resorbable
monofilament materials. They generally remain
clean and last for very long time. 4-0 or 5-0
with a 3/8- or 1/2-round cutting needle are the
usual sizes.

POST-SURGICAL CARE

After suturing is complete, the patient's exist­
ing denture must be generously relieved over
the location of the dental implants. This will
minimize premature loading of the implants in
uncontrolled variable directions. Following this
adjustment, the dentures should be relined with
a tissue conditioner such as Coe-Comfort. The
patient is instructed not to remove the denture
for 48 hours as postoperative swelling may pre­
vent reinsertion of the prosthesis. The tissue con­
ditioner is replaced at one week and maintained
for one additional week. At that time, a soft den­
ture liner is placed. The patient should be seen
every 3-4 weeks thereafter to monitor healing
around the implants.
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Post-Healing Criteria for
Successful Integration of the
Implant with Surrounding
Tissues

• Patient with no subjective symptoms
• N o peri-implant inflammation with suppur a­

tion
• Stabl e imp lant with light percussion
• No peri-implant radiolucency

Procedural Considerations
after Surgery
Residue of blood, saliva , tissue , or bone must be
removed fro m the instruments immediately.

Note: Do not a llow blood , saliva, tissue, or bon e
to dry on th e instruments . Dismantle multi -piece
instru ments, such as ra tchets. Place the dir ty in­
stru ments in a suita ble medium for disinfecti on.

Note: Used instruments must always be disin­
fected before being clean ed. Place dirty instru­
ments onl y on the intend ed surface, either the
cass ett e lid or in the appro priate dish . Damaged
instruments mu st be sorte d and separately dis­
infected, clean ed, an d discarded.

The careful handling of all dr ills and bur s is
of th e utmost importance. Damage to th e drill
tip can occur when the drill is " thrown " into
a dish of wa ter. Damage to the drill tip greatly
impairs its cu tting abil ity. With proper care, the
high qu ality of the mat er ial ensures th at the drills
and tap s can be used repeatedly up to th e num­
ber of surgeries recommended by th e manufac­
ture s.iDiscard yo ur surgi cal drills after reaching
the maximum number of uses recommen ded by
the ma nufac tures .

Note
• Treat dr ills and burs carefully.
• Never allow instruments to land on their tips.
• Do not mix implant surge ry instruments with

other instruments during ultrasonic cleaning.
• Separat e sta inless steel instruments fro m tit a­

nium instru ments when clean ing them in the
ultrason ic cleaner.

SITE PREPARATION FOR
OVERDENTURES

Overdentures and the impl ants that support
th em require solid osseous pr ofiles. This is es­
pecially true wh ere the implants are go ing to
be placed for the event ual overdentur e. The ba­
sic principles of pre-surgical medica l ana lysis,
clearan ces, and ma nagement apply. Likewise,
all standard surgical techniques mu st be rigor­
ously adhered to. H owever, insufficient ridge
height, width, depth and/o r ina dequate bon e
qu ality can be a recipe for failure. Careful plan­
nin g based on sound occlusal and forc e distri­
bution principles will greatly enhance long-term
success. Therefore, the restorative dentist must
determine th e ideal po sition for the placement
of the implants. Subsequently, thi s informati on
mu st be con veyed to the surge on. In tu rn, the
surgeon mu st strive to crea te adeq ua te hou sing,
both dimensionally as well in terms of qu ality,
for proper placement, retention , and lon g-term
maintenan ce of the impl ants.

Techniques for Site
Development

• Rid ge pr eservat ion upon extrac tion
• Ridge expa nsio n
• Ridge enh anc ement
• Onlay grafting
• Distract ion osteogenesis

M at erials used to ach ieve th ese goals include
osseous grafting mat erials, membranes, and de­
vices, such as osseo tomes an d exp anders, wh ich
can resh ape or modify the dimensions of th e
bon e, as well as creat e ideal positioning for the
implants.

Bone Grafting Materials

• Autograft
• A llograft: Freeze dri ed, FDBA, demineralized

bone, DFDBA
• Xe nograft: BioOss, osteograft
• Alloplast: Ca lcium phosph ate cerarrucs

(HANTCP), bio-active plast, calc ium
sulphate, HTR

• RH-BMP2 and Growth Factors

Refer to Tabl e 10.1 an d Figures 10.17- 10.23.
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TABLE 10.1. Bone Grafting Materials
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Category

Allogeneic Bone

Xenogeneic Bone

Prodnct (Company)

DBM Particles (Figures
10.17 and 10.18)

DynaGraft (GenSci)
(Figure 10.19)

Grafton (Osteotech)
(Figures 10.20-10.22)

Bio-Oss (Osteohealth)
(Figure 10.23)

Osteograft (Ceramed)

Comments

Osteoinductive (usually)

Matrix forms use a collagen
sponge to carry DBM
Gel/putty forms use a reverse
phase copolymer to carry DBM

Available in four forms: gel,
putty, flexible sponge and the
matrix; all using glycerol to
carry DBM

Bovine-derived anorganic bone
matrix (particles)
Recommended to use with a
membrane
Bovine-derived HA

DynaGRAft'I I

==.:::..nul.. ...... ......-..

FIGURE 10.19.

Applications

Require membrane
Periodontal intrabony defects
Extraction sites
Alveolar reconstruction

Periodontal intrabony defects
Extraction site
Alveolar reconstruction
Coverage of exposed implants
Implant
Salvage procedures
Gel as bone expander for sinus
augmentation
Putty as bone expander for
ridge augmentation

Extraction sites
Alveolar reconstruction

Extraction site
Alveolar reconstruction
Implant related procedures
Used as bone expander
Extraction sites
Alveolar reconstruction
Implant-related proc edures

FIGURE 10.17.

FIGURE 10.18. FIGURE 10.20.
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FIGURE 10.21.

FIGURE 10.22.

FIGURE 10.23.

In addition to gra fting materials, membranes
are widel y used to allow osseous maturation
to maximize follow ing surgery. The soft tis­
sue, connective tissue, and epithelium mature
at a much more rapid pace-approxima tely
ten weeks-versus bone ma tura tio n, wh ich
ta kes about six months. Th erefore, the use
of mem branes allow s sufficient time for this
maturat ion process. This can be critical in es­
tabli shing ideal position, volume, and top og­
ra phy for subsequent implant placement and
retention.

N umero us products exist, but they fall into
two basic categories: non -resorbabl e and re­
sor bable. Non-resorbable membranes are fabri ­
cated of polytetr afloralethylene (ePTFE), which
is extrem ely biocompatible and malleabl e for
making space. Certai n configurations come
embedded with tit an ium skeletons that as­
sist in maintaining sha pe or encouraging en­
hanced growth. Two management concerns are
complete closure of soft tissue over these mem­
branes at the time of plac ement and the neces­
sity for the ir sub sequent removal at the Stage II
procedure, prior to placement of the implants .
Some clinicians state that these memb ran es pro­
vide a higher incidence of postoperat ive infec­
tions as the tissue ma y open. The most com­
monly utilized and recognizable trade name is
Gor e-Tex .

Resorbable membranes are somew ha t easier
to handle and come in various ra tes of resorba­
bility. Some resorb relatively quickly, an d oth­
ers last up to six months, depending on their
compos ition and type of collagen used. Still, all
of them are quite malle abl e when saturated and
are easily adapted to ridge configuratio ns. How­
ever, none are avai lable with reinforcing skele­
tons. Likewise, man y resorb relatively qu ickly,
not allowing osseous maturation or tissue re­
engineeri ng to proceed as predictably as it does
with a non-reso rbable membrane.

Available Resorbable
Membranes
• Biolviend: Type I collagen which reso rbs in

eight weeks (Zi mmer)
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ResorbableCollagenMembrane

• BioM end Extend: Type I collagen wh ich re­
sor bs in 18 weeks (Zimmer) (Figure 10.24)

FIGURE 10.24.

• Bio-Cide: Types I and III collagen which
resorb in 24 weeks (Osteohealth ) (Figures
10.25 and 10.26 )

FIGURE 10.25.

FIGURE 10.26.

• Neotnem: Type I bovine collagen which
resorbs in 26-38 weeks (Innova , Inc.)
(Figure 10.27 )

FIGURE 10.27.

Regardless of the type of memb rane used,
recent research indicates that bone, if grown
outside of what were the original borders of
the maxilla or mandible, may not retai n the
newly formed configura tions long-term, and in
turn may remodel to the earlier sha pes. Of­
ten membrane success is enhanced by use of
fixat ion tac ks or pins . These help to more pre­
dictably seal the borders of the mem brane with
the surro undi ng bone by minimizing pouching
and open avenues for the ingress of connective
tissue.

Also, various devices exist, while others
are being formulated, that aid in mechanic ally
reshaping the bon e. Primarily, these devices
change the buccal/palatal-lingual dimensions by
expanding or splitting the ridges, thus allowing
the newly crea ted void to be filled in with bone
material. Osseo tomes increase vertica l dimen­
sions via sinus reconstructions. Also, they can
be util ized in the maxilla for ridge sprea ding and
distr action.

Surgical microsaws (Frios) can be utilized
to har vest au togeno us blocks for on lay grafts
which are stabilized with screws until fixatio n to

the host/recipient site is achieved (Figures 10.28
and 10.29) .

Even advanced surg ical tech niques such as
distraction osteogenesis (Ace) can be performed
to develop bone in certain deficient sites.
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FIGURE 10.28.

FIGURE 10.29.

SPLIT-CONTROL SYSTEM

The split-control system is a bone spreading and
condensing system developed by Dr. Streckbein
and Dr. Hassenpflug. The split-control system is
a minimally invasive alternative to the ridge ex­
pansion by osteotomes. Bone spreading and con­
densing are achieved by utilizing a series of the
special screw-like instruments called spreaders.
Using spreaders allows the clinician to achieve
a controlled and standardized expansion of the
horizontally resorbed alveolar ridge as well as
a gentle condensation of the cancellous bone.
The alveolar ridge can be optimally prepared
for the subsequent process of implant insertion
while maintaining the existing bone substance
without complicated horizontal or vertical bone
grafting.

Advantages
• Minimally invasive alternative to osteotomes
• Provides a controlled expansion of the hori­

zontally resorbed alveolar ridge
• In most cases eliminates the need for the hor­

izontal ridge augmentation
• Increases the firmness of the alveolar bone at

the osteotomy site
• Enhances the primary stability of the implant

through bone condensation
• Can be used in combination with any implant

system

Bone-Spreading Sequence
1. Start drilling the osteotomy with initial bur.

This will prevent slippage of the pilot bur
(Figures 10 .30 and 10.31).

FIGURE 10.30.

2. Continue the drilling of the osteotomy with
the pilot bur. Prepare the osteotomy to the
appropriate depth that corresponds to the
length of the designated implant (Figure
10 .32).

3. Use the osteotomy disk and make a horizon­
tal cut on the crest of the ridge. This will
enhance the bone spreading (Figure 10.33).
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FIGURE 10.31.

FIGURE 10.32.

FIGURE 10.33 .

4. Start utilizing the spreaders beginning with
the narrowest spreader and ending with the
spreader that has similar diameter to the
designated implant. The sequential use of
spr eaders leads to bone spreading and ex­
pansion of the alveolar ridge. The spreaders
can be driven into the osteotomy by a finger
driver or a wretch. In bone density D1 and
D2, use the expansion bur after the pilot drill
before starting to use the spreaders (Figures
10.34 and 10.35).

FIGURE 10.34.
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FIGURE 10.35.

5. After achieving the desirable expa nsion, in­
sert the designated implant into the os­
teotomy. Th is technique not only expands
the ridge but also increases the bone firm­
ness by bone cond ensation. It ult imately will
enhance the pr imar y stability of the implant
(Figure 10.36).

FIGURE 10.36.

SURGRY RELATED
PROBLEMS

Problem: Hemorrh aging during drilling.

Possible Causes: Lesion or injury of an
ar tery (blood vessel).

Solutions: Localize the position and depth of
the initial pilot drill by radiograph if ope ra ting
in the vicinity of the mandibular canal. Ma ke
necessar y adjustments in drilling techniq ue to
avoid vascu lar and nerve injury. Other bleed­
ing complications can be treated with local pres­
sure and hemostat ic agents . Bleeding with in the
osteotomy site will generally stop with implant
placement .

Problem: Implant mobility after placement .

Possible Causes: Soft bone , imp recise prepa­
ra tion of the osteo tomy.

Solutions: Remove the imp lant and rep lace it
with a larger diameter implant. If the mo bility
is minimal, exten d the healing time .

Problem: Exposed impl ant threads.

Possible Causes: Cres t is too narrow.

Solution: Cover the threads with osseo us co­
agulum or suita ble bone graft material in con­
junction with a barrier regenerat ive membrane.

Problem: Lingual swelling immediately after
implant placement in anterior mandible.

Possible Causes: Injury of a blood vessel in
the floor of the mouth.

Solutions: This is an eme rgency . Send the pa­
tient to a hospital. Bleeding vessels sho uld be
identified and tied or cauterized, and hemat om a
should be evacuated .

Problem: Substa ntia l postoperat ive pain re­
maining after a few days.

Possible Causes: Osteitis due to aggressive
preparation of the osteotomy, such as the use of
high rpm 's and inade quate irrigation , or a bac­
terial contamination.
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So lu t ion : Remo ve the affecte d imp lan t and
allow site to repair.

Problem: Sensory disturb ance of lower lip in
the immediate postoperative period.

Possible Causes: Injury of the inferior alve­
olar nerve.

Problem: Slightly painful and mob ile Im­
plant.

Possible Causes: Lack of integrat ion .

Solutions: Remove the implant.

Problem: Slightly sensitive but perfectly im­
mob ile implant .

Solutions: Cove r the implant for additiona l
two to three months and test again.

Problem: Difficulty inserting a transfer screw,
gold screw, or healing cap .

Possible Causes: Dam aged inner thread of
the abutment screw, or the inner thread of the
implant is damaged.

Solutions: Cha nge the abutment screw.
Freshen the internal implant thread s using
repai r tap from implant ma nufac turer. If the
damage is beyond repa ir, the implant sho uld
be removed. Remove the implant with the
appropriate diameter trephine, graft the site,
and place a new impl ant at a later date.

Solutions: M ap out and document the loca­
tion an d qu ality of the sensory deficit. Use radio ­
graphs to determine if any portion of the impla nt
is within the canal space and remove it if neces­
sary. Follow the patient week ly during the first
month to document and track sympto matic im­
prov ement . Minor paresth esis genera lly resolve
over one to eight months.

Problem: Sensory disturbanc e of lower lip
that sta rts severa l weeks after surgery.

Possible Causes: Osteom yelitis of the
man dible.

Solutions: Determine which impl ant is caus­
ing the problem and remove it. Debride bone if
necessary, an d place pat ient on long-term antibi­
otics. CT scan of the man dible is recommended.

Possible
integrati on.

Causes: Inad equ ate osseo-

Problem: Exposed cover screw after a few
weeks .

Possible Causes: Superficial placement of
the implant, th in muc osa, loose cover screw,
pressur e on the tissue from the transition al pro s­
thesis.

Solution: Try to retighten the cover screw.
Prescrib e rigoro us oral hygiene. Avoid the tran­
sitiona l pr osthesis.

Problem: Abscess around a cover screw after
a few weeks.

Possible Causes: Impl ant is not integrati ng
(low pro ba bility) . Infection around loose cover
screw or incomplete primary closure.

Solutions: Tighten cover screw if loose. If the
implant is mob ile, remove it. Subst itute healing
abu tment for the cover screw to open tissue en­
vironment.

Problem: Inability to perfectly connect the
abutment to the implant .

Possible Causes: Crestal bon e inte rfering
with abutment seating.

Solutions: Inject local ane sth esia, use a mill
with guide, remove the bone, clean with saline
solution, and replace the abutment.

Problem: Granulation tissu e around the im­
plant head .

Possible Causes: Traumatic placement of
the impl ant, compression from the transition al
prosth esis.

Solutions: Open the area and disinfect with
chlorhexi dine. If the lesion is too large, consider
a bone regenerat ion or grafting techniq ue.

Problem: Fracture of the overdenture Im­
plan t dur ing insertion in the osteotomy.
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Possible Cause: Bone quality is type I, an d
th e bo ne tap was not used before implant inser­
tion. T his problem is more common with im­
plants less than 3.5mm in diam eter.

Solutions: Alwa ys use the bone tap for type
I bone. If the fra cture piece canno t be removed
fro m the bon e, leave it in th e bone and place a
new imp lant in ano the r site.

Problem: Fai lure of an implant that has been
placed in th e an terior man dible . At the time of
surgery th e implant had perfect prim ary stability
and th ere was no obvious etiology for the fai lure.

Possible Cause: Pressure necrosis. This
problem is mor e common with a tap ered screw
type implant tha t has been placed in type I bone
witho ut tapping th e bon e.

Solutions: Remove the failed implant, let the
site heal for eight weeks, an d make another at­
tempt. Always tap type I bone before placing
implant.
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Straumann Implant
System

Hamid Shafie

The Straumann'v Dental Implant System has
been on the market since 1974. Straumann pio­
neered the single-stage surgical pro cedure with
implants idea lly designed for non-submerged
placement . With the evolution of Stra uma nn's
product range, the portfolio now consists of im­
plants that are suita ble for a non-subm erged,
semi-submerged, or fully submerged technique,
or for immediate placement or immedia te load­
ing procedures. Standard implants are designed
for non- submerged placement , while Standa rd
Plus implants are optimal for esthetic ally de­
manding areas . The specially designed Tapered
Effect implants are ideal for placement in imme­
dia te extraction sites. All Stra umann implants
are made of commercially pur e titan ium (grade
4-ISO 5832/II).

Stand ard implants (i.e. Straum ann implants
with a 2.8mm smooth collar height) are recom­
mended for overdenture cases.

TWO SECTIONS OF
STRAUMANN IMPLANTS

Rough Surface on the Implant
Body
Th is portion sho uld be compl etely embedded in
the bone.

Polished Collar
Th is portion is a transgingival part on the im­
plant th at provides ultimate gingival health . The
height of the smoo th neck section of Straum ann
Stand ard implants is 2.8mm. Standard Plus and
Tapered Effect implants have a shorter poli shed
collar height of 1.8mm for aesthetic zone crown
and bridge cases. Because overdenture cases do
not req uire a submerge d surgical placement,
Standa rd implants are recommended for this in­
dication (Figure 11.1).

Or iginally, the rough portion of the im­
plant had TPS (Tita nium Plasma Spray) surface
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FIGURE 11.1.

ness on the titanium and achieves outstanding
bone fixation as a result. After this process, etch­
ing in acid produces micro-pits that can be seen
on SEM images and promote cell activity on the
surface.

The SLA® surface provides greater bone -to­
implant contact, confirmed by high release mo­
ments that allow earlie r functional loading. In
healthy patients with good bone quality and
quantity, th is patented and proven surface al­
lows the possibility of placing the attachment
assembly and the overdenture on ly six weeks af­
ter the implant surgery.

ENDOSSEOUS DIAMETERS

characteristics to increase the surface area and
enhance osseointegration. Based on the success
of their TPS surface, Straumann developed an
improved surface called SLA® (Sandb lasted,
Large grit, Acid-Etched). Both the TPS and
SLA® surfaces consist chemically of titanium
oxide. However, the SLA® surface does not have
the semi-porous structure of the TPS surface.
Also, it is not a coa ting but rather a surface treat­
ment (Figure 11.2) .

FIGURE 11.2.

The SLA® surface is produced by a coarse
san db lasting process that leads to macro ro ugh-

Straumann implants are avai lab le in three dif­
ferent endosseous diameters in varying lengths .
For implant-supported overdenture cases, the
following implants are recommended:

• Standard implant, 03.3mm, RN (Regular
Neck)
SLA length: 8, 10, 12, 14, 16mm (Figure
11.3)

FIGURE 11.3.

• Standard implant, 04.1mm, RN (Regular
Neck)
SLA length: 6, 8, 10, 12, 14, 16mm (Figure
1104)
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FIGURE 11.4.

• Standard implant, 04.8mm, RN (Regular
Neck)
SLAl ength: 6, 8, 10, 12, 14ml11 (Figure 11.5)

155

SURGICAL STEPS FOR
STANDARD IMPLANTS
04.1MM RN (REGULAR
NECK)

1: Preparation of the
Implant Bed

After raising the flap , evaluate the width of the
ridge. Typically, a bon y wall of approximately
1.0mm is recommended both on the facial and
lingual. To determine the minimum ridge width
needed, add 2.0mm to the core diameter of the
implant being used (Table 11.1) .

TABLE 11.1. Minimum Ridge Width
Requirements

If the crest of the ridge is narrow, use a
large ro und bur (0 3.1mm) and flatten the ridge
as necessary. After preparing the ridge, mark
the implan ta tion site with a sma ll rou nd bur
(0 1.4 mm) and make the mark wider by using a
medium ro und bur (0 2.3mm). Slight pressure
should be used with sufficient irrigation during
the ent ire drilling sequence (Figur e 11.6).

FIGURE 11.5.

Implant type

03.3 mrn , RN
04.1 mm , RN
04.8 mrn, RN

Core diameter

2.8 mm
3.Smm
4.2 m m

Minimum ridge
width required

;:: 4.8 mm
:::S.S m m
;:: 6.2 mm

RECOMMENDED
ATTACHMENT ASSEMBLIES
FOR STRAUMANN
IMPLANTS

• Standard impl ant, 03 .3mm, RN (Regular
Neck):
- Single bar or multiple bar assemblies

• Standard implant, 0 4.1 mm, RN (Regular
Neck) :
- Single bar or multiple bar assemblies
- Retentive anchor abutment

• Standard implant, 04.8mm, RN (Regular
Neck) :
- Single bar or mu ltiple bar assem blies
- Retentive anchor abutment FIGURE 11 .6.
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2: Drilling Sequence for
Standard Implants" 4.1mm
RN (Regular Neck)
Sta rt with a 02.2mm pilot drill and initi ate
drilling to a depth of 6.0mm. Remove the pi­
lot drill and insert the 02.2mm alignmen t pin
to verify the trajectory of th e osteotomy. At this
stage, an unsati sfactory implant axis can still be
corrected. Continue dr illing with the 02.2mm
pilot drill to the same depth as the selected
implant.

Next , a 0 2.8mm pilot dri ll is used to widen
the osteo tomy to the appropriate depth. Check
the depth with a 0 2.2/2 .8mm depth gauge.

Then use a 0 3.5mm twist dr ill to widen the
osteo tomy to the appropriate depth . The depth
should be verified with a 0 3.5mm depth gauge
(Figure 11.7).

FIGURE 11.7.

3: Tapping the Implant Site

Use a 0 4.1mm tap to cut the screw th reads in
the osteo tomy. The th read can be cut manually
or mechanically.

• Manual Tapping:Fit the top handle of the tap
int o the ratchet and then place the holding
key over the tap handl e. Cut the threads with

the entire length of the tap with slow rotation.
During the process, the holding key acts as a
sta bilizer to maintain the direction of cutting
(Figure 11.8) .

FIGURE 11 .8 .

• Mechanical Tapping: Insert the hand piece
ada pter over the mechan ical tap and use a
slow speed, 15rpm, to tap the osteotomy (Fig­
ure 11.9).

FIGURE 11.9.

4: Implant Insertion
The implant can be placed either manually or
mechanically. The sequence of insertion is iden­
tical wit h both approaches. The only difference
is that for manual insertion the ra tche t and
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corresponding adapters and tools must be used,
but for mechanical insertion the hand-piece and
corresponding adapters must be used at 15rpm
(Figure 11.10) .

FIGURE 11.10.

1. Grasp the implant holder without touching
the implant. Attach the adapter to the pre­
mounted transfer part and ensure that it
clicks into place (Figures 11.11 and 11.12).

FIGURE 11.11.

FIGURE 11.12.
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2. To remove the imp lant from the holder, gently
turn and pull the ho lder downward . Gently
turn and lift the implant upwards at the
same time (Figures 11.13 and 11.14) .

FIGURE 11.13.

FIGURE 11.14.

3. Place the implant into the osteotomy using
either a ratchet adapter or hand piece and
adapter (Figures 11.15 and 11.16).

FIGURE 11.15.
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FIGURE 11 .16.

For manual insertion exec ute following steps:
• Place the ratchet over the adapter (make

sure that the arr ow is pointing in the di­
rection of insertion, clock wise). Use the
ho lding key for stabilization wh ile ratchet­
ing the implant into its final position using
slow movements (Figure 11.1 7).

FIGURE 11 .18.

responding adapter, insert the implant
(clockwise) into its final position using
a maximum speed of 15rpm. Stop when
the bottom of the osteotomy has been
reached. At this point, there will be some
resistance (Figure 11.19).

FIGURE 11 .17.
FIGURE 11 .19.

• Remove the holding key and reverse the
direction of the ratchet (pu ll arrow out and
flip it over ) (Figure 11.1 8).

For mechanical insertion exe cute following
steps:

• After placing the implant into the os­
teotomy using a hand-piece and cor-

4. Remove the trans fer part.
Manual:

• Engage the hexagon of the transfer
part with the holding key and then
turn the ratchet counterclockwise (Figure
11.20).
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FIGURE 11 .20.

• Remove the holding key. Hold the bot­
tom of the adapter and remo ve the ratchet
(Figure 11.21).

FIGURE 11 .21 .

• Completely remove the transfer part from
the implant using the adapter for ratchet
(Figure 11.22) .

FIGURE 11.22.
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Mechanical:
• Engage the hexagon of the tran sfer part

with the ho lding key. Before removi ng the
transfer part, set the sur gical motor on re­
verse and unscrew the tr ansfer part (Figure
11.23 ).

FIGURE 11.23.

• Remove the holding key and remove the
tran sfer part completely from the implant
(Figure 11.24).

FIGURE 11.24.

WOUND CLOSURE

Adapt the gingiva aro und the smooth collar
of the implant, and if necessar y, perform a
minor gingivectomy to idea lize the soft tissue
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adaptation around the implant's neck . A non­
resorbable suture material, such as polyamide
or Teflon, is recommended.

HEALING PERIOD FOR
STRAUMANN IMPLANTS
WITH SLA SURFACE

In healthy patients with good bone density and
adequate bone quality, the SLA surface makes

it possible for the implant to be loaded af­
ter only six weeks . However, if bone augmen­
tation techniques are used or the patient has
poor bone quality, the healing time is at least
12 to 14 weeks . There is no fundamental dif­
ference between implants in the maxilla or
the mandible. In implant-supported overdenture
cases in which the attachment assembly design
requires the supporting implants to be splinted
rigid ly, Straumann implants can be loaded im­
mediately.
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Endopore'" Dental
Implant System

Hamid Sbafie

BASIC FACTS

The Endopore'" dental implant was designed
at the University of Toronto by Drs. Deporter,
Watson, and Pilliar and was first used in hu­
mans in 1989. This implant has a five-degree
truncated shape and is made of a high -strength
Ti6Al4V alloy cone with a multi-layer porous
surface over most of its length. The porous sur­
face is achieved by sintering spherical pa rticles,
which create the possibility of three-dimensional
bone ingrowths (Figure 12.1-12.3).

FIGURE 12.1.

FIGURE 12.2.

FIGURE 12.3.
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The Endopore'" dental imp lant is avai lable
in two different implant abutment connection
forms.

External Connection
(Refer to Figure 12.4)

FIGURE 12.4.

• 1mm po lished collar
• 2mm po lished collar

A pol ished collar between the prosth etic plat­
form and porous surface ensures the health of
the gingiva . Th e Endopore 'Pdental implant with
a 2mm polished colla r is the prefe rred cho ice.

Internal Connection
(Refer to Figure 12.5 )

FIGURE 12.5.

• 1.8mm transgingival collar
• 2. 8mm tra nsgingiva l collar

Bone is directly opposed to and extends in be­
tween the sintered particles on the sur face of the
implant. Th e Endop ore'" dental implant engages
with the alveolar crest by cortical bone growth
into its porous surfa ce. During function, the oc­
clusal forces are transferred to the crestal bone
area, and th is eventually stimulates fur ther cor­
tical bone development.

Because the porous design grea tly increases
the surfa ce area at the inte rface between the
bone an d the implant, a shorter implant can be
used. A shor ter implant helps the pati ent an d
clinician avoid some expensive bone augmenta­
tion procedures such as sinu s lifts.

MECHANICAL RATIONAL
FOR SHORT ENDOPORE@
DENTAL IMPLANTS

Th e result ing mechanical interlo cking of bone
and implant at the interface provides a very ef­
fective means of force transfer between the im­
plant and the peri-impl ant tissues, including the
ability to effectively transfer the tensile forces .
Both the axial and transverse force components
(tensile, shea r, and compressive) acting on the
implant are effectively resisted, resulting in
a more uniform distribution of mechanical
stresses in the peri-implant bone. As a result,
peak stresses nex t to the mo st corona l portion
of the porous-surfaced implant are significantly
lower than the stresses that wo uld occur with
a thr eaded impl ant, becau se the forces are dis­
tr ibuted more uniformly with a porous impl ant.

Th e po rou s-sur faced impl ants poss ess a
unique ability to effectively resist the tensile
forces acti ng at the implant-bone interface, re­
sulting in a more favora ble response .

Advantages of the Endopore"
Dental Implant System
• Three dim ension al interlocking of the bone

with the implan t surface
• Predictabl e and minimal crestal bone remod­

eling
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• Elimina tes the need for bone grafting in the
patie nt with compromised bone height

• Tapered design and press-fit insertion tech­
nique is ideal for pa tients with a split ridges
technique treatment planned

• Uncomplicated surgical sequence; only two
dr ills are used to prepare the implant bed

• Expa nded over denture attachment opt ions

Surgical Steps
1. Based on the design of the surgical guide, you

sho uld start the drilling process before or af­
ter raising the flap. If the surg ica l guide has
been made based on the impression of the
residual ridge and sits over the gum, you have
to star t the drillin g process before raising the
flap ; otherwis e, after ra ising the flap you will
not be able to insert the surgica l guide in a sta­
ble manner. With this type of surgical guide,
insert the guide in the pa tient's mouth, mark
the locat ion of each implant by using a 2mm
pilot, and drill th rou gh the gum and support­
ing bone . The drill speed shou ld be set at
1000rpm with cons tant irrigation. If the sur­
gical guide has been made based on CT-scan
data and fits over the unde rlying bone, you
shou ld raise the flap first to make sure the
guide fits perfectly over the underlying bone
and then sta rt the dri lling process.

2. Raise a full thickness flap. Refer to the sec­
tion , " Incisions and Flap Design," in Cha p­
ter 10.

3. Identify the drilling marks from Step 1. Use
the 2m m pilot again and drill until reaching
the appropr iate depth. Th e drill speed should
be set at 1000rpm with constant irrigation. If
the initial marks are not deep enough, they
will not provide a goo d guide for the tra­
jectory and parallelism of the supporting im­
plants . In this case, either use the guide pins as
a reference when drilling the osteotomy wit h
the pilot bur to make sure all of them are
parallel, or use a paralleling device to achieve
ideal parallelism (Figures 12.6-12.8).

4. After preparing the imp lant beds with the pi­
lot drill, choose a corresponding final tape r
implant bur tha t matches the length and di­
ameter of the designated implant, and fina l-
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FIGURE 12.6.

FIGURE 12.7.

ize the shape of the osteotomy to receive that
particular imp lant. Th e dr ill speed should be
set at 1000rpm wit h constant irr igatio n. For
overdenture cases, never countersink the im­
plant bed. The ent ire porous surface should
be in the bone and the polished collar shou ld
stay above the crestal bone. If a 5.00mm
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FIGURE 12.8.

diameter implant is being used, it is rec­
ommended to expand the osteo to my gra d­
ually by using an intermed iate 4.1mm im­
plan t bur of the same length. Then finish the
site preparation by using the corresponding
length 5.00mm diameter implant bur (Fig­
ure 12.9).

FIGURE 12.9.

Exception: If placing the implant in type IV
bone (such as the posterior maxilla), after
completion of Step 3, either use osteotome to
prepare the osteotomy instead of using cor­
respo nding implant bur with the designated
implan t, or use a one-s ize-smaller diameter
implant bur with the same length to pre-

pare th e osteot omy. Th ese two techniques
will minimize the chance of unwanted widen­
ing of the osteoto my as well as ensuring a
good primary sta bility.

Note: Sharp bur s are critica l to avoi d over­
heating of the bone and unwanted widening
of the osteotomy. Changing the impl ant burs
after approxima tely 10 to 15 uses is recom­
mended, depend ing on bone density.

5. Generously irr igate the osteotomy with ster­
ile saline solution to rem ove any bone chips
or residue following prepar ation. Before im­
plant placement , check the site by inserting
the appropriately sized trial fit gage into the
prepared site. Trial fit gauges have the same
shape and dimensions as the correspond ing
implants. After insertion of the trial fit gage
into the osteo tomy, the sho ulder of the con e­
shaped portion of the gauge should be flush
or just below the crest of the bone (Fig­
ure 12.10).

Note: Surgical gauze fibers can contam inate
the sur face of the imp lant or osteotomy site
and increase the risk of implant failure; there­
fore, gauze should not be used near the sur­
gical site or on the instruments used in site
preparat ion.

6. The height an d widt h of the bone dic­
tate the implan t length and diameter. Th e
thickness of the gingival tissue dictates the
height of the polished collar. Impl ants with
a 2mm polished collar are recommend ed for
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FIGURE 12.10.

overdenture cases. Remove the Endo pore'"
dental implant from its sterile package and
transfer it to the osteotomy by holding the
plastic delivery ha ndle. Press the implant with
manual pr essure into the osteotomy until it
will not go any further down into the os­
teotomy, and th en remove the plastic handle
and discard it .

N ote: With this implant system, the cover
screw is pre-insert ed over the implant, and
a wh ite plastic delivery handle is attached to
it (Figure 12. 11).

FIGURE 12.11.
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Percussion: Avoid contact of the porous sur­
face of the implant with anything prior to in­
sertion of the implant into the osteo tom y. If
contact should occur, do not use that implant
and open another one.

7. Drive the implant into its final position by
using a mallet and one of the inser tion
handles. The surgi cal kit contains two inser­
tion handles-straight and offset. Based on
the location of the implant, choose the han­
dle that provides the best access for tapping
the implant. Apply severa l firm ta ps to se­
cure and sta bilize the impl ant in the bone. At
the end, the entire porous surface should be
embedded in the bone and the polished col­
lar should sta y above the crest of the bone.
Th e implant sho uld be completely immobile
at th is point (Figure 12.1 2 ).

FIGURE 12.12.

8. Use a 0.050 inch hex dr iver to check the tight­
ness of the cover screw and the sta bility of the
implant. Tighten the cover screw if it is loose.
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After the cover screw is completely tight, a
stable and secure implant should resist any
further torque movement (Figure 12 .13) .

FIGURE 12.13.

9. Close the flap and suture the gum with the ap­
propriate suturing technique (Figure 12.14).
Refer to the section, "Sutur ing Techniques
Used for Implant Overdenture Surgeries," in
Chapter 10 .

FIGURE 12.14.

Postsurgical Instructions
1. Preferably the transitional denture should not

be worn for first -week after the implant place­
ment. However, if the patient cannot be with­
out a transitional denture, relieve the inside
of the transitional denture with an E-cutter
bur (everyday cutting carbide bur) and reline
the inside of the tra nsitional denture wit h
tissue conditioner (CO-Comfort GC) (Fig­
ure 12.15).

FIGURE 12.1 5 .

The tissue conditioner will keep its prop­
erties for seven days. When the patient re­
turns for the one-week post-surgery follow­
up, remove the one -week-old tissue condi­
tioner and reline the transitional denture with
fresh tissue conditioner. Fourteen days after
the implant surgery, rep lace the tissue condi­
tion er with a soft liner. Soft liners can keep
their resiliency for 30 to 60 days depending
on the brand.

2. Instruct the patient to rinse with 2 percent
chlorhexidine mo uthwash twice a day.

3. Remove the sutures 7 to 10 days after implant
surgery.

4. Instru ct the patient to maintain an appropri­
ate diet . Generally a soft diet is recommended
for the first seven days . After that, the patient
can gradually add more variety to his/her
diet.

5. The pa tient should wait three months after
implant surge ry for mandibular implant s and
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six months for maxillary implant before un­
coverIng.

Implant Uncovering Steps
1. Take panoramic or peri-apical x-rays of the

implants before uncovering.
2. Use a sterile tissue punch that corresponds to

the diameter of the implant and expose the
cover screw. If the tissue punch is not avail­
able, a small crestal incision is a good way to
expose the cover screw.

3. Remove the cover screw by using a 0.05 inch
hex driver.

4. Based on the thickness of the gingival, choose
a healing abutment that is 2mm taller than the
thickness of the gum. Use the same 0.05 inch
hex driver to screw the healing abutment over
the implant.

5. Mark the location of healing abutments in­
side the transitional denture and use an E­
cutter bur to relieve inside the denture. When
the denture is seated on the ridge, there
should be no contact between the healing
abutments and the denture base .

6. Relin e the transitional denture with tissue
conditioner over the healing abutments.
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Prosthetic Steps
1. If the attachment assembly design required

laboratory work, 4 to 6 week s after uncover­
ing, make a pick-up imp ression. Otherwise,
start the prosthetic phase from Step 2.

2. If the overdenture design requires a prefabri­
cated stud attachment, choose an attachment
with the proper transmucosal cuff height
based on the gingival thickness. Otherwise,
try the laboratory made attachment assembly
for precision of fit by utilizing the Sheffield
Test . (Refer to Chapter 7.)

3. Register the jaw relationship in the CR posi­
tion, as well as the proper vertical dimension.

4. Choose proper anterior denture teeth. Se­
lect posterior denture teeth that are designed
for lingualized occlusion or modified regular
posterior denture teeth to accommodate a lin­
gualized occlusion.

5. Incorporate the attachment assembly into the
denture base either by the chair-side tech­
nique or the laboratory process. (Refer to the
instructions that apply to the specific attach­
ment being used.)

6. Check the occlusion and perform any neces­
sary selective grinding to achieve a bilateral
lingualized occlusion.
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Overdenture Implants

Hamid Shafie

In recent years, a new generation of dental
implants called overdenture implants have been
introduced to the field of implantology. These
mini implan ts have been designed specifica lly
to sup port an impl ant overdenture . On e of the
pioneers of this concept is Dr. Victor Sendex,
who conducted more than twenty years of study
and documentation on Mini Dent al Implants
concept and design. Currently, there are several
differe nt types of these implants avai lable on
the market. Th e main design difference betwee n
these type of implants an d tradi tion al implants
is that a part of the st ud at tachment, either ma le
or female (depending on the manufacturer), has
been combined with the implant body. In tradi­
tional restorative implants, the stud attachment
should be screwe d into the implant body as a
separate component.

168

CLASSIFICATION OF
OVERDENTURE~PLANTS

BASED ON ATTACHMENT
DESIGN FEATURES

• Implants with Male Attachment: Maximus
OSHI (Biohorizons) is a par allel sided implant
and the male part of the stud attac hment
is part of the imp lant body. M DI® Impl ant
(Imtec) is tapered.

• Implants with Female Attachment:ERA® im­
plant (Sterngold) is a tapered imp lant and the
fema le part of the stud attachment is part of
the impl ant body.

Th ese types of imp lants make the implant
overdenture trea tment more cost effective and
simp ler. They are narrower than most narrow­
diameter tra ditional implants, so they can be
used in cases with a deficiency in the width of the
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bone, avo iding a horizontal bone augmenta tion
procedure .

TWO BASIC PURPOSES FOR
OVERDENTURE~PLANTS

Providing Immediate
Stabilization for an
Overdenture

Altho ugh the FDA has never approved a dental
implant und er 3.0mm in diameter for perma­
nent use, overdenture implants are often used
as a less expensive and simpl er alterna tive to
traditional implants for stabilizing an overden­
ture over a longer period of time. Th is technique
may give the patient tim e to deal with the fi­
nancial rea lities of impl ant dent istr y or it ma y
be a less tra umatic way for the pat ient to get
used to the idea of dental implants . In this ap­
plicat ion , it is strongly recommended to util ize
advanced surface characteristics such as acid­
etched or reso rbable blast texturing (RBT) to
enhance the implant-bone interfa ce, as well as
to expedite the osseointegration process. Place­
ment of th ese implants sho uld be limited to the
anterior mandible betw een the two menta l fora­
mens. In fact, the greatest need for affordable
implant overdent ures is from pat ients who are
unh app y with their complete lower dentures.

Acting as Transitional
Implants during Initial
Healing Phase

The small size of implant overdent ures allows
them to be placed between traditional implants,
and they often fit best if placed slightly lingual
to the traditional impl ants. If bone augmenta­
tion is part of the treatm ent plan , the overden-
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ture implants provide a positive vertical stop
and lateral sta bility to limit the force applied
to the augme nted area. Thi s procedure grea tly
improves the success of new bone growth and
limits the excess force applied to the traditio nal
imp lants.

After compl etion of the healing period for
trad itional implants, the overdenture implants
sho uld be unscrewed once they have served their
transitional purpose. Th e small bony defect usu­
ally heals with no further treatment. With this
treatment scenario, it is stro ngly recommended
to use a machined surface cha racter istic instead
of advanced surfaces such as acid-etched or RBT
because these surfaces enhance the implant-bon~
interface and cause implant removal to be more
difficult compared to when a machi ned surface
is used.

The surgica l procedure for overdenture im­
plants is often composed of only a few simple
steps . Many genera l dentists who might not per­
form trad itional implant surgery have fou nd
p.lacement of over denture implants a qu ick,
SImple, and predictable procedure. Ob viously,
it is cri tica l to identi fy importa nt ana tomical
landm arks, such as the mental foramen the
mandib ular nerve canal, th e inferior bor der of
the mandible, the floor of the nasal cavity, and
the maxillary sinuses during treatment planning
and the surgica l procedure.

MAX~USOS

OVERDENTURE~PLANT

The Maximus OS overdenture implant is a
3.0mm diameter implant made of titanium al­
loy. A 2.5m m ball attachment has been added to
the implant body. Th is implant is available with
two different gingival cuff height s of 2.0mm and
4.0mm, and three different length s of 12.0mm,
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15 .0mm, and 18.0mm (Figures 13.1 an d
13 .2).

_.-
4mm

T

FIGURE 13.1.

....---'05.0mm-----I...

FIGURE 13.2.

Unique Features
• Square Tread Pattern: This tread pattern pro­

vides better force distribution and sta bility
compared to traditional V-shape d tread s.

• RB T (Resorba ble Blast Texturing) Surface
Characteristic: Th e surface of this implant
has been blasted with an apatitic blast

med ium such as (tri-calcium phosphate) to

create a surface roughness, and then the sur­
face has been cleaned and passivated with
acid solutio n.

• Interchangeable Fema le Compo nents In­
cluded with Implant Package: The female
component is available in four different re­
tention levels from softest to firmest: Green­
extra soft retention, Yellow-soft retention,
Pink-medium retention, White- firm reten­
tion (Figure 13.3).

• Parallel Bo dy with Tapered A pical Portion:
H aving a para llel bod y provides more sur face
area compared to a tapered implant with a
simila r length and diameter. However, its api ­
cal portion is tap ered , wh ich enhan ces pen e­
tration in the bone and faster sta bilization.

Clinical Considerations

• Always start with the least retentive femal e
attachm ent during the initial healin g phase.
After eight weeks, it is possible to switch
to more retentive fema le atta chm ents, which
will minimize the cha nce of jeop ardizing the
initia l sta bility of supporting implants. How­
ever, if the implants have been placed in D3
type bone such as a maxillary overdenture
case or if the implants' primary stab ility is not
optimum, avoid utilizing the female att ach­
ment s on the day of imp lant placement. In­
stead, mar k the location of the impl ant heads
inside the dent ure and relieve the acrylic base
in those areas. Th en reline the inside of the
denture with tissue conditioner for the first
two weeks, replace the tissue conditioner
with soft liner sta rting on week three, and
keep the soft liner until end of week eight. Uti­
lize the female at tachments eight weeks after
implant placement.

• M aximus as implants should always be uti­
lized with a well-fitting denture and accura te
occlusion.

• Avoid utilizing the M aximus as as a tran si­
tional implant, because its RBT surface char­
acteristics will cause an expa nsive implant
bone interface, which makes it very difficult
to unscrew this implant without leavin g a big
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Extra Soft Retention Soft Retention

Green=O'

Blue =7'

Purple =14'

Firm RetentionMedium Retention

\

FIGURE 13.3.

bony defect and risking implant fracture dur­
ing the unscrewing proce ss.

• A minimum of four M aximu s OS implants
sho uld be used for lower implant overden ­
tur e if the bone qua lity is ideal. With poor
bone quality, five or six implants are recom­
mended.

• All of the Maximus as implants should be
placed perfectly parallel to each other. Uti­
lization of a paralleling device or an accu­
ra te surgica l guide is strongly recommended.
The maximum correctable discrep ancy in the
trajectory of each imp lant from the sagit­
tal plane is 14 degrees. In this situation, a
proper directional ring sho uld be used to off­
set this discrepancy. Th ere are th ree direc­
tional rings available with Maximus OS: 0, 7,
and 14 degrees.

• Th e implants should be placed at least 6mm
apart from center to center. However, to sim­
plify the implant spacing, the distance be­
tween the two mental foramens can be di­
vided into five equal columns. Then, when
placing five implants, one implant can be

placed in the center of each column. When
placing four implants, skip the middle col­
umn and place one imp lant on each side col­
umn (Figure 13.4).

i A, ~ I el I Al
I I rJ1 " I " I E II A I I , I

I I B I ~ I 0 ', :
I I I I

I l : I

I
I
I
I

FIGURE 13.4 .

Surgical Steps
1: GAINING ACCESS T O THE
ALVEOLAR BONE

• Performing a Flap Technique: This ap­
proach provides great access and maximi zes
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visualization of the shape .and contour of the
alveolar bone (Figures 13 .5 and 13 .6).

FIGURE 13.5.

FIGURE 13.6.

When perfo rmin g a flap surge ry, based on
the design of the surgical guide, start the
dr illing process before or after raising the
flap. If the surgical guide has been made based
on the impression of the residu al ridge and
sits over the gum, start the drilling process
before raising the flap. Otherwise, after rais­
ing the flap , it will not be possible to insert the
surgical guide in a stable manner. With th is
type of surg ical guide, insert the guide in the

pati ent 's mouth, mark the location of each
implant by using a 2mm starter drill, and drill
through the gum and alveolar bone. Th e drill
speed should be set at 1,OOOrpm with con­
stant irrigation. If the surgical guide has been
made based on CT-scan data and fits over the
alveolar bone, ra ise the flap first to make sure
the guide fits perfectly over the alveolar bon e,
and then start the drilling process.

• Performing a N o-Flap Technique: Thi s ap ­
proach minimi zes post-operation symptoms
and complications, and there is no need for
suturing.

To perform a no-flap surgery, mark the location
of the impl ants on the gum and then use the
tissue punch to core-cut the gum and gain access
to the alveolar bone (Figure 13.7).

+- The gum
cut by tissue punch

FIGURE 13.7.

2: ALIGNING THE TRAJECTORY OF
THE IMPLANT

• Using the Alignment D rill and Guide Pins:
Use the alignment drill to initi ate the first os­
teotomy to a depth of 5mm. After pr epara­
tion of the first osteotomy, place a guide pin
in that spot and start drilling the next site
with a 2mm depth drill to th e proper depth
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an d exactly parallel to the guide pin . Then re­
mo ve the guide pin from the first osteotomy
site and place it in the second osteotomy site,
and use the 2mm depth drill to drill to the
proper depth. Make sure that the trajectory
of the depth drill sta ys parallel with the guide
pin. Continue preparation of the other os­
teotomies with the depth drill for all the im­
plant sites (Figures 13.8-13 .18).

FIGURE 13.8 .

FIGURE 13 .9.
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FIGURE 13.10.

FIGURE 13 .11.

FIGURE 13.12.
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FIGURE 13.14.

FIGURE 13.15.
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FIGURE 13.16.

FIGURE 13.17.

FIGURE 13.18.
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FIGURE 13.19.
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• Using Paralleling D evice: Prepare the first os­
teotomy with the alignment drill , and then
insert the anchor pin of the paralleling de­
vice into that hole and use the 2mm depth
drill to prepare the rest of the osteotomoies
at the appropriate depth. Remov e the an­
chor pin of the paralleling device from the
first osteotomy site and insert it in another
osteo tomy, and then use the 2mm -depth drill
to dr ill the first osteotomy site to the proper
depth (Figure 13.19).

Note: Drilling must be performed with con­
stant irrigation and wit h sterile saline at a
maximum of 1,000rpm rate . A pumping mo­
tion should be emp loyed to prevent over­
heating of the bone. If the drill cannot ad­
vance 2mm/second in the osteotomy, it has
become dull and sho uld be rep laced .

3: WID ENING OF THE OSTEOTOMY
Use a 2.5mm finishing drill to widen the os­
teotomy at the previously estab lished depth (Fig­
ures 13.20-13 .22).

Note: The finishing dr ill do esn't have a cutting
end, so it will automatically stop at the depth
dete rmin ed by the depth of the dr ill in Step 2.
It is not recommended to use the finishing drill
in poo r bone qua lity (D3), such as in maxil­
lary overdent ure cases, because it will increase

FIGURE 13.20.

FIGURE 13.21.

Dentlearn.ir



176 CLINICAL AND LABORATORY MANUAL OF IMPLANT OVERDENTURES

FIGURE 13.22.

the chance of over-widening the osteotomy and
compromise the primary stability of the im­
plants. Use of the bon e tap is recommended if
the implants are being placed in a very dense cor­
tical bone (D1). Tap in a clockwise direction at
a speed of 30rpm. Remove the tap by reversing
the hand-piece's movement at the same 30rpm
(Figure 13.23-13 .25).

FIGURE 13.23.

FIGURE 13.24.

FIGURE 13.25.

4: IMPLANT PLACEMENT Measure the
thickness of the gingiva and, based on that mea­
surement, choose a Maximus OS with a 2mm or
4mm transmucosal polished collar. Make sure
that the ball attachment and its neck (total of
3mm) always stay above the gum. All of the
threads and RBT surface characteristics should
be completely embedded in the bone.

• Mechanical Placement: Insert the hand-piece
ad aptor into the surgical contra-angle hand­
piece and then pick up the implant from its
container. Place the implant in the osteotomy
and drive the implant in at a rate of 30rpm
(Figures 13.26-13.31).
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FIGURE 13.26.

FIGURE 13.27.

FIGURE 13.28.
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FIGURE 13.29.

FIGURE 13.30.

FIGURE 13.31.

• Manual Placement: Insert the ratchet adapter
in the hand wrench and then pick up the im­
plant from its container. Place the implant
into the osteotomy and drive the implant in
manually until the implant is stabilized. Then
replace the hand wrench with the ratchet and
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complete the implant insertion (Figures 13.32
and 13.33) .

FIGURE 13.32.

FIGURE 13.34.

FIGURE 13.35.

FIGURE 13.36.
FIGURE 13.33.

Note: Make sure not to over-torque the im­
plant, as bone stripping or pressure necrosis
may occur (Figures 13.34-13.36) .

Prosthetic Steps
The Maximus OS implants should be parallel
in the mouth. The trajectory of the supporting
implants and their relationship to each other
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deter mine whether the 0-, 7-, or 14-degree di­
rectional ring should be used.

Chair-Side Utilization Procedure
1. Use the directional pin s to determine the re­

lation of the supporting implants with each
other. Snap a a-degree directional pin on the
implant that has the best tr ajecto ry related to
the ideal path of insertion for the over den­
ture. Use that implant as a guide to choose
the appropriate direction al pin s, which will
be parallel to the reference pin . Th ere are
three color-coded dir ectional pins similar
to the dire ctional rings: Green-a-degree,
Blue-7-degree, and Purple-14-degree.

After achieving parallelism of all of the di­
rectional pins, the clinician can choose the ap­
propriate dir ectional rings based on the color
of the directional pins that have been util ized.

If none of the impl ants ar e positioned in
the correct path of insertion, make a pick­
up impression and a master cast. Th en use a
sur veyor to determine the discrepancy among
the traj ectories of the support ing implants .

2. After choosing the proper directional rings,
snap a met al housing pre-loaded with a black
femal e posit ioning cap onto each ball att ach­
ment.

Note: Th e directional ring covers all of the
und ercuts. H owever, if a flap surgery has been
perform ed and th e tissue has been sutured,
use a rubber dam to prot ect the sutures . Cut
a small square of the rubber dam (1/2 inch by
1/2 inch) and punch a small hole in the middle
of the squ are . The ball attachment and the
hex of the implant should pass through the
hole in the rubber dam. M ak e sur e the rubber
dam seats over the soft tissue an d covers all
of the sti tches.

3. Use a large laborator y round carbide bur to
cut a hole in the denture base exac tly above
each impl an t. Continue the hole to ward the
lingual flange and create a window. Thi s hole
should be large enough to insert a pre-loaded
metal housing over the implant with no con­
tact between the metal housing and the den­
ture base.

4. Insert the denture and verify that no contact
occurs between each attachment and the den-
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tu re base. If interference is present, trim the
denture base.

5. Apply self-cur e acrylic around and a bove
each metal housing as well as inside each hole
in the denture base. Ensure that the external
retention ridge on the outside of the metal
housing is completely covered with acrylic.
Insert the denture into the patient's mouth
over the attac hment and guide the pat ient
int o maximum intercu spati on , but do not al­
low the patient to close firml y. Allow ing the
patient to close firmly could cause an im­
proper posit ion of the males relati ve to the
fema les.

6. After the acryl ic is set, rem ove the overden­
ture, fill any void with acrylic, and finish and
polish the prosthesis.

7. Replace each black femal e nylon cap with an
ext ra soft yellow final female. If the pat ient
desires additio na l retention, replace the yel­
low fema le with a more retent ive female cap
six to eight weeks after th e implant surgery.

Fema le caps fr0 111 least retentive to most
retentive:
• Green: Extra soft retenti on
• Yellow: Soft retention
• Pink : M edium retention
• White: Firm retention

8. Verify the occlu sion and perform any neces­
sary occlu sal adjustments .

ERA® OVERDENTURE
IMPLANT

Th e ERA® Imp lant was developed in 1999 and
introduced to the market in 2003 . It is a self­
tapping impl ant with a tape red ap ical portion.
Thi s implant is made of tit~ll1ium alloy, and its
female compone nt is covered with a titanium ni­
trid e coa ting to decrease attachment wear. The
aggressive thread depth of th is implan t helps to
create a mech anical locking with the surround­
ing bone . Its ap ical end, with sharp threads all
the way to the pointed tip , will cut through even
dense bone. In fact , unless the bone is very dense,
the apical on e-th ird of the implant is allowed to
self-tap into bon e that has not been prepared.

The ERA® Implant provides hinge and ver­
tical resi liency. Th e nylon male component is
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4mm3mm2mm

Tissue Cuff Height

1 mm

15mm

Available Gingival Cuff Heights for Female
Component (Figure 13.38)

• lmm
• 2mm
• 3mm
• 4mm

captured in the denture acrylic. There are six
color-coded males for six levels of retention. In
order from the lightest to the most retentive,
they are white, orange, blue, gray, yellow, and
red. An optional metal housing supports these
nylon male components, and the metal housing
is preloaded with a black male. The black male
is slightly thicker occlusally (Oo4mm) than the
final males . Unlike other resilient attachments
that have a separate spacer that fits between the
male and female during processing, the ERA®

has a spac er built into the black male. There­
fore, when the black male is processed into the
denture, removed using two special tools, and
replaced with one of the final males, Oo4mm of
empty space is left between the male and female.
This procedure creates true vertical resiliency
and allows a hinging function.

Design Specifications
Surface Characteristics
• Etched
• Machined FIGURE 13.38.

ERA Implant 2.2

Diameter of the Threaded Part
• 2.2mm

Available Lengths

• 8.0mm
• IO.Omm
• 13.0mm
• IS.Omm

Note: Length is measured from the bottom of
the female component to its apical end (Fig­
ure 13.37).

Dimensions of Male Component
• Height: 2.0mm
• Diameter: 304mm

Surgical Steps
1: MARKING LOCATION OF THE IM­
PLANTS Insert the surgical guide in the
mouth. Using the starter drill or the 1.6mm pi­
lot, drill through the gum and penetrate into the
bone (Figures 13.39-13042).

8mm 10mm 13mm 15mm Length

ERA Implant 2.2

FIGURE 13.37.

1 mm
Tissue
Cuff
Height

FIGURE 13.39. (Photo courtesy of Dr. Kaveh
Seyedan)
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FIGURE 13.40. (Photo courtesy of Dr. Kaveh
Seyedan)

FIGURE 13.41. (Photo courtesy of Dr. Kaveh
Seyedan)

FIGURE 13.42. (Photo courtesy of Dr. Kaveh
Seyedan)

2: GAINING ACCESS TO THE
ALVEOLAR BONE

• Performing a Flap Techniqu e: Thi s approach
provides grea t access and maximiz es visual­
izat ion of the sha pe and conto ur of the alve­
olar bone (Figures 13.43-13 .46).
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FIGURE 13.43.

FIGURE 13.44.

FIGURE 13.45. (Photo courtesy of Dr. Kaveh
Seyedan )

FIGURE 13.46. (Pho to courtesy of Dr. Kaveh
Seyedan)
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When performing a flap surgery, based on the
design of the surgical guide, start the drilling
process before or after raising the flap. If the
surgical guide has been made based on the im­
pression of the residual ridge and sits over the
gum, start the drilling process before raising
the flap. Otherwise, after raising the flap, it
will not be possible to insert the surgical guide
in a stable manner. With this type of surgical
guide, insert the guide in the patient's mouth,
mark the location of each implant by using a
2mm starter drill, and drill through the gum
and the alveolar bone . The drill speed should
be set at 1,OOOrpm with constant irrigation.
If the surgical guide has been made based on
CT-scan data and fits over the alveolar bone,
raise the flap first to make sure the guide fits
perfectly over the alveolar bone, and then
start the drilling process.

• Performing a No-Flap Technique: This ap­
proach minimizes post-operation symptoms
and complications, and there is no need for
suturing.

To perform a no-flap surgery, mark the lo­
cation of the implants on the gum and then
use the tissue punch to core-cut the gum
and gain access to the alveolar bone (Fig­
ure 13.47).

FIGURE 13.47.

3: MARKING THE BONE Use the surgical
round bur or the 1.6mm starter drill to mark the
location of the implant. When using the starter
drill in D2 and D3 bone quality, it is recom­
mended to penetrate the bone 3mm shorter than
the length of the designated implant. When plac­
ing the implant in Dl bone quality, prep the
osteotomy at full length, which is equal to the
length of the designated implant (Figures 13.48
and 13.49).

FIGURE 13.48.

FIGURE 13.49.

4: PREPARING THE OSTEOTOMY Use
the hybrid countersink/pilot drill and finalize
preparation of the osteotomy. The length of the
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pilot part of the hybrid drill is equa l to the length
of the pa rall el portion of the implant, which
means that the tapered apical po rt ion of the im­
plant will self-tap in the bone. Thi s approach
maximizes the primary sta bility of the implant
in D2 and D3 bone quality.The countersink part
of the hybrid drill will create a platform on the
crest of the alveolar bon e that the bottom of the
female component of the implant will eventu­
ally seat over. If placing the implant in Dl bone
quality, after using the hybrid drill , ext end the
depth of the oste otomy to the full length of the
implant, and use the bon e tap to create the tread
form in the bone (Figures 13.50- 13.60).

FIGURE 13.50.

FIGURE 13.51.
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FIGURE 13.52. (Photo courtesy of Dr. Kaveh
Seyedan)

FIGURE 13.53.

FIGURE 13.54.
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FIGURE 13 .55. (Photo courtesy of Dr. Kaveh
Seyedan)

FIGURE 13 .56.

FIGURE 13.57.

FIGURE 13 .58. (Photo courtesy of Dr. Kaveh
Seyedan)

FIGURE 13 .59. (Photo courtesy of Dr. Kaveh
Seyedan)

FIGURE 13.60. (Photo courtesy of Dr. Kaveh
Seyedan)

5: PLACING THE IMPLANT Me asure the
thickness of the gingiva. Based on the measure­
ment, choose an implant with the proper gingi­
val cuff height. Make sure the fema le component
of the implant alwa ys stays above the gum. All
of the threads should be completely embedded
in the bone.

• Mechanical Placement: Pick up the implant
from its container using the hand wrench
and begin screwing the implant into the os­
teotomy. Insert the hand-piece adaptor into
the surgical contra-angle hand-piece and con­
tinue dri ving the imp lant into the osteotom y.
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Drive the implant in at 10-15rpm with irri­
gation (Figures 13.61-13.67).

FIGURE 13.61. (Photo courtesy of Dr. Kaveh
Seyedan)

FIGURE 13.62. (Photo courtesy of Dr. Kaveh
Seyedan)

FIGURE 13.63.
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FIGURE 13.64.

FIGURE 13.65. (Photo courtesy of Dr. Kaveh
Seyedan)

FIGURE 13.66. (Photo courtesy of Dr. Kaveh
Seyedan)
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FIGURE 13.67. (Pho to courtes y of Dr. Kaveh
Seyedan)

• Manual Placement: Pick up the implant from
its container with the hand wrench. Place
the implant into the osteotomy and drive the
implant in manually until the implant is stabi­
lized. Next , insert the ratchet ad aptor into the
ratchet wrench and remove the hand wre nch.
Use the ra tchet to drive the implant into its
final position .

Note: Be sure not to over-torque the implant,
as bone stripp ing or pressure necrosis may
occur (Figures 13. 68 and 13. 75).

FIGURE 13.68. (Photo courtesy of Dr. Kaveh
Seyedan)

FIGURE 13.69. (Photo cour tesy of Dr. Kaveh
Seyedan)

FIGURE 13.70.

FIGURE 13.71.

FIGURE 13.72. (Photo cour tesy of Dr. Kaveh
Seyedan)

FIGURE 13.73. (Photo court esy of Dr. Kaveh
Seyedan)
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FIGURE 13.74.

FIGURE 13.75. (Photo courtesy of Dr. Kaveh
Seyedan)

Prosthetic Steps
Chair-Side Utilization Pro cedure
1. Use a large lab orator y ro und car bide bur to

cut a ho le in the denture base exac tly above
each ERA implant . Continue the hole to­

wa rd the lingual flange and create a window.
This hole sho uld be large enough to insert
a pre-loaded metal housing over the female
abutment with no contact between the metal
housing and the denture base (Figures 13 .76
and 13 .79).

FIGURE 13.76. (Pho to courtesy of Dr. Kaveh
Seyedan)
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FIGURE 13.77. (Photo courtesy of Dr. Kaveh
Seyedan)

FIGURE 13.78. (Pho to courtesy of Dr. Kaveh
Seyedan)

FIGURE 13.79. (Photo courtesy of Dr. Kaveh
Seyedan)

2. Sna p a black male, which is preloaded in a
metal hous ing, onto each fema le abutment.
Block out the sut ures (if the flap technique
has been uti lized ) and any remaining exposed
surfaces of the female comp onent or any
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potential undercuts with small pieces of rub­
ber dam (Figures 13.80 and 13.81).

FIGURE 13 .80. (Photo courtesy of Dr. Kaveh
Seyedan)

FIGURE 13.8 1. (Photo courtes y of Dr. Kaveh
Seyedan)

3. Insert the denture and verify that there is no
contact between each female component and
the denture base . If interference is present,
trim the denture base (Figure 13 .82).

FIGURE 13.82. (Pho to courtes y of Dr. Kaveh
Seyedan)

4. App ly self-cure acr ylic around and above
each meta l ho using, as well as inside each hole
in the denture base. Ensure that the external
retention ridge on the outside of the metal
hou sing is completely covered with acr ylic.
Insert the denture into the patient's mouth
over the attachment assembly and guide the

patient into maximum intercuspation, but do
not allow the patient to close firmly. Allow­
ing the patient to close firmly could cause an
improper position of the male s to the fema les
(Figures 13 .83 and 13.84).

FIGURE 13.83. (Photo cour tesy of Dr. Kaveh
Seyedan)

FIGURE 13.84. (Photo courtesy of Dr. Kaveh
Seyedan)

5. After the acry lic is set, remove the overden ­
ture, fill any void with acrylic, and finish and
po lish the pros thesis (Figures 13.85).

FIGURE 13.85. (Photo courtesy of Dr. Kaveh
Seyedan)
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6. Replace each black male nylon attachment
with a white final male . Since the final male is
O.4mm shorter (inside) than the black male,
it creates vertical resiliency for the prosthe­
sis. If the patient desires additional retention,
replace the white male with an orange male
approximately eight weeks after the implant
placement. Use the blue, gray, yellow, or red
male components as necessary (Figures 13.86
and 13.89).

FIGURE 13.86. (Photo courtesy of Dr. Kaveh
Seyedan)

FIGURE 13.87.

FIGURE 13.88. (Photo courtesy of Dr. Kaveh
Seyedan)
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FIGURE 13.89. (Photo courtesy of Dr. Kaveh
Seyedan)

7. Verify the occlusion and perform any neces­
sary occlusal adjustments (Figure 13.90).

FIGURE 13.90. (Photo courtesy of Dr. Kaveh
Seyedan)

Changing ERA Male
Component
Note: A dentist's tool kit (core cutter and seating
tool) is necessary for replacement of ERA males.

1. Use a core cutter bur and a slow speed hand­
piece to core the nylon male out of the metal
housing at a low rpm. Use a short cutting
cycle and an in-and-out motion. Push in for
about one second at a time. Check to see if
the core is removed. The core will remain in
the core cutter and can be ejected by sliding a
thin blade along the cutter's side slot (Figures
13.91 and 13.92).

2. Use a C-scaler, collapse the remaining ring
into the open space created by removal of the
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3. Seat a new male component on the seating
tool. Push the new male firmly into the metal
ho using until it sna ps securely into place (Fig­
ures 13 .95 and 13 .96) .

FIGURE 13 .95 . (Photo courtesy of Dr. Kaveh
Seyedan)

t
Cross section of denture base

FIGURE 13 .91. (Photo courtesy of Dr. Kaveh
Seyedan)

FIGURE 13 .92.

core, and then lift it out (Figures 13 .93 and
13 .94) .

ill!]
t

Cro ss section of dentu re base

FIGURE 13 .96.

FIGURE 13.93. (Photo courtesy of Dr. Kaveh
Seyedan)

Using a C scaler CO I~
and remove male shell ~~

t
Cross section of denture base

FIGURE 13 .94.

Th ere are several different philosophies re­
garding how to set the fees for pati ents that
have been treated by overdenture implants. On e
theme tha t seems to run throughou t these meth ­
ods is to charge about one-third the amount
cha rged for a tra ditional impl ant. If used along
with traditional implan ts, this ad ditional charge
should be relatively easy to justify, given the
many advantages. If used alone, the lower price
can be used to enco urage mo re pat ients to ac­
cept th is type of therapy. A significant number
of those who might otherwise decide aga inst
implan t dent istry based on the cost or fear of
com plicated surgery will accept the overdenture
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implant pr ocedure. Not onl y will th is provide
a new source of income to the pr act ice, but it
will generate income from other procedures as
well. Patients who are happy with the outcome
of the overdenture implants are more likely to
decide to proceed with more complicated im­
plant restoration.

REFERENCES AND
ADDITIONAL READING

Aim, M . R., An, K. M ., Choi , J. H ., & Sohn, D. S.
(2004). Immediate loading with mini dental im­
plants in the fully edentulous mandible. Imp lant
Dent istry, Dec, 13(4), 367-72.

Bulard, R. A. (2001) . Mini dental imp lants: enh ancing
pati ent sa tisfaction and practice incom e. Dentistry
Today. Ju l, 20 (7),82-5.

Bulard , R. A. (2002) . Mini implants. Part 1. A solu ­
tion for loose dentures. [ournal of the Oklahoma
Dental Association, 93(1), 42-6.

Glauser, R., Schupbach, P., Gottlow,J ., & Hammerle,
C. H. (2005 ). Periimplant soft tissue barri er at
exper imenta l one-piece min i-implants with dif­
ferent surfa ce topograph y in hum ans: A light­
microscopic overview and histom etr ic analysis.
Clinical Implant Dentistry &- Related Research,
7 (supplement 1), S44-51.

191

Hubbard, L. G. (200 5 ). M an y problems, m1111 so­
luti ons. Dentistry Today, Mar, 24 (3), 104 , 106­
7.

Kanie, T., Nagata, M ., & Ban, S. (2004). Comparison
of the mechani cal properties of 2 pros thet ic mini­
imp lants. Imp lant Dentistry, Sep, 13 (3), 251­
6.

Kitai, N ., Yasud a, Y, & Takad a, K. (20 02). A
stent fabricated on a select ively colored stere­
olirhog ra phic model for placement of or thodon­
tic mini -impl ants. Int ernational journal of Adult
Orthodontics and Orthognathic Surgery, 17(4),
26 4-6.

Mazor, Z ., Steigmann M ., Leshem, R., & Peleg, M.
(2004). Mini-implants to reconstruct missing teeth
in severe ridge deficiency and small interdental
space: a 5-year case series. Implant Dentistry, Dec,
13(4),336-41.

Morea, c., Dominguez, G.c., Wuo Ado V., Torta­
ma no, A. (2005). Surgical guide for optimal posi­
tio ning of mini-implants. journal of Clinical Or­
thod ontics, May, 39(5 ), 31 7-21 3.

Shatkin, T. E., Shatkin S., Oppenheimer, A. j., &
Oppenheimer, B. D. (2003) . A simplified appro ach
to implant denti str y with mini dental implants. Al­
pha Otnegan, Oct, 96( 3), 7- 15.

Tri mini -tr ansitional implants the ulti mate immediat e
loading impl ant for transitional or long-term use.
(200 3). [ournal of the Irish Del/tal Asso ciation,
49(2), 75 .

Dentlearn.ir



14
Loading Approaches for
Mandibular Implant
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HEALING PERIOD BEFORE
LOADING

Originally, the recommended wai n ng period
between implant placement and loading was
12 weeks. Recently, how ever, implant man­
ufacturers and clinicians have found it gen­
era lly accepta ble to practice premature load­
ing of splinted or non-splinted implants that
are being utilized for mandibular implant
overdentures.

THREE CONCEPTS IN
PREMATURE LOADING

Early Loading
Early loading means insertion of the pros thes is
before 12 weeks- usually longer than a week
but within a period of 20 to 28 da ys after im­
plant placement .

192

Progressive Loading
Progressive loading means a gra dual increase in
application of the functional forces on the sup­
porting implants, whether they are applied in­
tentionally with the prosthesis during mastica­
tion or unintent ionally via forces placed by the
adjacent anatomic structure or pa rafunctional
loading.

Immediate Loading
Immediate loading means that full occlusa l and
incisal load ing is applied on the support ing den­
tal implants with the overd enture the same day
of implant placement or with in the first few days
after surgery.

CRITICAL FACTORS IN
DETERMINING LOADING
STRATEGIES

• Primary stabil ity of the implant
• Bone quality
• Surgical technique
• Implant length
• Implant surface
• Implant design features
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IMPORTANT INDICATING
FACTORS FOR SUCCESS OF
PREMATURELY LOADED
IMPLANTS

• Fully functional prosthesis without any dis-
comfort

• No changes in the pat ient's sensa tion
• No infection
• Absence or min imal marginal bone loss
• Implant sta bility

Premature loading can be done successfully
with implants th at have machined surface cha r­
act eristics, but it is preferred to use imp lants
with more advanced surface characteristics such
as SLA, TiUnite, RBT, an d so on. These new
generations of surface char acteristics provide
faster bon e healing and more implant-bone
interface.

The concept of immediate replacement of
teeth for fully edentulous pat ients has been in
the forefront of clin ical implantology research
for more th an 20 years. Cur rent ly, immediate
load ing as well as earl y loading of the implants
placed in the fully edentulous mandible has be­
come a very popular tre atment protocol.

The most important prerequ isites for success­
ful immediate-function procedures appear to be
ach ieving initial imp lant sta bility and control­
ling the immediate loading forces directed to the
implant. The initial stability is achieved thro ugh
biomechanical interlocking of the implant in the
surrounding bone an d is needed to avo id mi­
cromotion at the interface during early healing .
The implant's surface properties are believed to
influence the bone healing and implant stabi lity
over time . In order to optimize the initial bone
healing, especia lly in situations with less dense
bone, using an enhanced implant surface cha r­
acteristic and thread design will help pr imary
implant stability and achieve secondary sta bility
earlier than machined surfaces through height­
ened bone response to more advanced surfaces.

Lederm an showed in 1979 that an over­
denture can be inserted over a bar attach­
ment assembly supported by four implants in
the edentulous mandible immedia tely after the

surgery, eventually obtaining successful osseoin­
tegration as well as a fully functional implant­
suppo rted overdenture. H owever, making an
immediate bar-supported overd enture involves
con siderab le laboratory procedures and ex­
penses. Furthermore, there would be a 12-24
hour delay between the surgical appointment
and delivery of the overdenture.

Some imp lant companies have develop ed
very sophisticated computer-milled meta l sub­
structures as well as a matching surgical guide
for imm ediately loaded, screw-retained imp lant­
supported overdenture. The negatives of this
technique are the high cost of the overdent ure,
the complex surgical steps it requires, and the ne­
cessity of util izing very sophisticated equipment
and machinery to produce thi s type of overd en­
ture, wh ich requires advanced training and mas­
tership.

ADVANTAGES OF
IMMEDIATE LOADING IN
IMPLAN~SUPPORTED

OVERDENTURE CASES

• Redu ces treatment duration and the fre­
quency of patient visits

• Reduces cha ir-side time for the dentist, which
reduces overhead

• Does not require second-stage surgery
• Red uces patient stress an d anxiety due to the

tr eatme nt process
• Benefits pa tient psychologically

IMPORTANT
REQUIREMENTS FOR
TREATMENT PROTOCOL

• Treatment protocol that is applicab le for geri-
atric patients

• Shortened total treatment time
• High primary sta bility of the implants
• Immobilization of the imp lants immediately

after surgery
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• Sufficient bone qua lity at the imp lant site
• Simple clinica l and laboratory steps utilizing

prefabricated components as well as chair­
side techniques

• Applicable with an implant system that offers
multiple clinical applications

• Ease of switching treatment strategy to the
conventional treatment pro tocol

• Goo d patient compliance

SYNCONE@CONCEPT

It has long been reported that full dentures can
be reta ined with telescop ic crowns. However,
the high costs and labor-intensive laboratory
procedures requi red for telescop ic crowns ha ve
min imized the application of this concept . The
SynCone® system is an innovative telescopic
crown techn ique that combines technica l pre­
cision wit h affordability. It has been develo ped
by May an d Ro manos (2000) and has been used
specifically for the immediate loading of oral im­
plants in the anterior part of the mandible. For
th is concept, the Ankylos® implant system (Fri­
ad ent, Dentsply, Mannheim, Germany) has been
used.

Advantages of Telescopic
Crown Techniques
• Excellent three-dimensional immobilization

of the restoration
• Defined release force
• Flexibility of design
• Optimal access for oral hygiene

The trea tment protocol described here is
based on four implants placed between the
two mandibular for amens and uti lization of
4-degree taper SynCo ne® abutments. No reli­
ab le long-term clinical data are available on the
use of higher or lower numbers of imp lants and
SynCone® abutments in the max illa. Deviation
from the following protocol is not advisab le
when the implants will be loaded immediatel y
after their placement.

Patient Selection
Selecting pa tients who are generally goo d healt h
and good compliance is important. Th e candi­
date for this treatment option should have at
least 12-14mm of bone height in the anterior
man dib le. The width of the alveolar ridge and
the bone quali ty are of grea t impor tance in order
to get high primary sta bility.

Pre-Surgical Steps
1. Fabricate an idea l denture wit h perfect tissue

adapta tio n. H owever, avoid overextension of
the flanges, because th is can prevent the over­
denture from fitting properly over the tele­
scopi c attachment assembly.

2. Fabricate a preci se surgica l guide by duplicat­
ing the fabricated final denture.

3. Insert titanium guide tub es in the surgical
guide. These tubes must be parallel with each
other to ensure para llelism in the trajector y
of the supporting implants.

Surgical Steps
1. After administration of the peripheral in­

filtration anesthet ic, make two cresta l inci­
sions 3mm distal to the midline. The un­
to uched soft tissue bridge in the middle will
red uce the risk of dehi scence (Figures 14. 1
and 14 .2).

FIGURE 14.1.

Dentlearn.ir



LOADING APPROACHES FOR MANDIBULAR IMPLANT OVERDENTURES 195

FI GURE 14.2.

2. Release the flap and observe the crest of the
alveolar ridge. If necessary, use a surgical
round bur and perform alveoloplasty to
level the ridge (Figure 14.3).

FIGURE 14.3.

3. Use the surgica l guide and matching twist
dr ill to esta blish the trajectory of the sup­
porting implants (Figures 14.4 and 14.5).

4. Continue with the next dri ll to widen the os­
teotomy.The depth of the osteotomy should

FIGURE 14.4.

FIGURE 14.5.

allow the implant to be placed slightly be­
low the crest of the ridge (Figure 14.6).

FIGURE 14.6.

Dentlearn.ir



196 CLINICAL AND LABORATORY MANUAL OF IMPLANT OVERDENTURE S

5. Choose the matching tapered bone reamer
for the Ank ylos® implant. Mount the bone
reamer on the hand ratchet and start ream­
ing the osteotomy. The reamer doesn't have
a cutting end. Therefore, it will no t change
the depth of osteotomy, but will shape the
osteotomy to a taper. The reaming process
should be done with slight pressure to avoid
pressure necrosis (Figure 14 .7) .

FIGURE 14.7.

6. After widening the osteotomy, the upper
edge of the reamer must be approximately
0.5mm below the crest of the ridge. If the
reamer doesn't go below the crest of the
ridge, the osteotomy should be deepened
with the last pilot dri ll. After deepening the
osteotomy, perform the remaining steps .

7. Choose the proper tapping drill according to
the Anky los® implant. Mount the tap drill
on the hand ratchet an d start tapping the os­
teotomy. As soon as the tap dr ill reac hes the
bottom of the osteotomy, stop ratcheting.
Otherwise, all of the formed threads will be
stripped (Figure 14.8).

8. Use the hand wrench to drive the imp lant
into the prepared osteotomy. The minimum
length of the implant should be 11-14mm.
Drive the implant into the osteotomy unti l
the lower edge of the polished collar con­
tacts the bone . If the drivi ng of the implant
into the osteotomy becomes difficult and
stops before the polished collar reaches the
crestal bone, turn the implant back up, rinse

FIGURE 14.8.

the osteotomy with saline, and tap the site
again (Figures 14 .9 and 14.10).

FIGURE 14.9.

FIGURE 14.10.
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9. Remove the hand wrench and dr ive the im­
plant into its final position using the ratchet
(Figures 14.11 and 14.12) .

FIGURE 14.11.

FIGURE 14.12.

Note: In D1 type bone quality, drive the im­
plant slowly to elimin ate the possibility of
overheating and pressure necrosis.

10. Remove the mount and the cover screw (Fig­
ures 14.13-14.15) .

FIGURE 14.13.

FIGURE 14 .14.

FIGURE 14.15.
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Note: If the impl an t rotates in the os­
teotomy during removal of the cover screw,
the implant should not be loaded immedi­
ately and should be submerged for a delayed
approach.

Prosthetic Steps
1. Choose the proper prefabricated 4-degree

SynCone® abutment. The SynCone® abut­
ment comes in three different cuff heights:
1.5mm, 3mm, and 4.5mm. Based on the
thickness of the gingiva, choose the abutment
with the proper cuff height . The abutment
should be tightened to 15Ncm using a torque
wrench. Before inserting the abutment, make
sure that the inner cone of the implant is
carefully rinsed with saline and then dried
(Figure 14.16-14.18) .

FIGURE 14.16.

FI GURE 14.17.

FIGURE 14. 18.

No te: If there is a discrepancy between the
traj ectories of the supporting implants, use
a SynCone® 15-degree abutment to make
sure all of the ab utments are as parallel as
possible. To find the correct ab utment posi­
tion, place alignment tools with extensions on
the abutments . These extensions help to vi­
sualize the orientation of the abutment. One
of the advantages of imp lants that have a
conical tapered ab utment connection, such
as Ank ylos'e' implant, is the unlimited pos­
sibilities of changing the or ientation of the
abutment. In implant systems with differ­
ent implant-abutment connections, such as
hexa gon or octagon, Camlog and Cam tube,
the number of flat surfaces or guiding planes
dictate the number of abutment orientation
possibi lities (Figures 14 .19 and 14 .20).

FIGURE 14.19.
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3. Insert a SynCone® cap over each abutment.
SynCone® cap s should be kept in cold , sterile
solution before insertion over the ab utments.
These cap s engage the height of the contour
of the tapered abutment and prevent penetra ­
tion of the self-cure acrylic into the undercut
area . H owever, to elimina te any possibility of
interlocking of the acrylic into the undercut
are a, place a sma ll square of the rubber dam
over each abutment (Figures 14.23-14.25).

FIGURE 14.20.

2. Suture the soft tissue aro und the SynCone®
abutments . The convergent tran smucosal
portion of the abut ment allows the gum to
form a tight seal aro und the implant (Figures
14.21 and 14.22) .

FIGURE 14.23.

FIGURE 14.21.

FIGURE 14.22. FIGURE 14.24.
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FIGURE 14.25.

j

Note: Ensure that no sutures are trapped be­
tween the cap and the ab utment.

4. Start preparing the denture by cutting a
large window or windows in the lingual
flange of the denture. The window should
be large enough to allow no contact between
the SynCone® caps and the denture base .
However, to prevent excessive po lymeriza­
tion shrinkage of the self-cure acrylic, be very
cautious and conservative in cutting the den­
ture base . The denture must have functioned
properly prior to placing the imp lants. An ill­
fitting denture will not fit accurately over the
abutments and wiIlnot make a stable imp lant
overdenture. Reduce the flanges all around
(Figure 14 .26 and 14.27).

FIGURE 14.26.

FIGURE 14.2 7.

5. App ly self-cure acrylic around the caps as
well as inside the denture base . It is impor­
tant that the entire surface of the SynCone®
caps is embedded in the acrylic. Then guide
the patient into the centric occlusion and ask
the patient to keep the upper and lower teeth
in this position with a light pressure until the
acrylic is completely polymerized and hard­
ened (Figures 14.28-14.30).

FIGURE 14.28 .

Dentlearn.ir



LOADI NG APPROACHES FOR MANDIBULAR IMPLANT OVERDENTURES 201

FIGURE 14. 29.

FIGURE 14.30.

Note: If the patient applies excessive pres­
sure during this step, the denture base will
displace the supporting tissues. Arter com ­
pletion of the pol ymerization and after the
patient releases pr essure, th e soft tissue will
rebound and push the denture base up, whic h
will disengage the SynCone® caps from the
abutment s.

6. Remove the denture from the patient's mouth
aft er completion of the pol ymerization, and
then finish and pol ish the area around the
SynCo ne® caps. Trim back the acrylic 1mm
aw ay from the margins of the SynCone® caps
(Figures 14 .31-14.33) .

FIGURE 14. 31.

FIGURE 14.32.

FIGURE 14 .33.

7. Check the occlusion in the centric an d lateral
excu rsion .

8. Prescribe an antibiotic for one week.

Postoperative Instructions
for Patient
• Do not remove the overdenture for one week .
• Eat soft foods for the next 14 days.
• Take the prescrib ed anti biotic for one week .
• Rin se mouth twice a day with chlorhexidine

mouthwash.
• Return seven days after sur gery to have su­

tures remov ed.

One week following rem oval of the sutures,
the denture is removed from the mouth for the
first tim e an d the patient should wear it again
for two consecuti ve three-day per iods. At the
end of these two weeks, the pat ient is instructed
fully on how to maintain good ora l hygiene as
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well as maintaining the overd enture. After this
period, there are no further restrictions on eating
(Figures 14.34 and 14.35).

FIGURE 14.34.

FIGURE 14.35.

The patient should be seen every six months.
Durin g the recall visit, evaluate the pati ent for
possible cha nges in the supp or ting bon e, the at­
tachm ent assembly, and the fit of the denture
base. If necessar y, reline the denture base.

Based on the above protocol, 51 pa tients (age:
65.60 +/- 8.84 years ; 204 Ankylos® implants)
were treated. After a mean loading period of
17.7 months, the investigati ve team showed a
cumulative success rate of 97.54 percent. All
implants were clinically sta ble and sur ro unded
by a healthy and non-irritat ed peri-impl ant mu­
cosa .

A recent study with 54 patients (66 .4 +/- 9.6
years old) and 189 implants using the SynCone®
concept in the anterior interfora mina l part of the
mandible showed only two failures after a load­
ing period of 24 .6 +/- 14 months. Th e high

success rate (98.95 percent) of this surgical and
prosth etic technique is pr obabl y rela ted to the
impl an t system design as well as the four conical
prefabricated abutments (SynCone®), whi ch al­
Iowa stable and positive seating of the denture
(via secondary caps). Thi s meth od has a high
predictability because it provides sta bility, func­
tion, and aesthetic results.

Furthermore, it is possible to connect the im­
plants with the remaining teeth using the
SynCone® telescopic abutments, allow ing the
general practitioner a high number of clinical
applications. This has po sitive psycho logical ef­
fects for the patient. This techni que is not well
evaluated; more clinical studies are necessary in
order to use this concept in dail y pr actice.

Delayed Loading Protocol with
SynCone® Concept
The SynCone®concept can be used to retain os­
seointegrated implants. Thi s technique can be
used chair-side or as an ind irect laboratory tech­
nique. With the indi rect approach, fab rication of
a metal framework to rein force the denture base
is strongly recommended.

When the chair-side technique is utilized, the
SynCon e® caps are picked up with self-cure
acrylic.

TROUBLESHOOTING

Problem: Insufficient retention .

Possible Cause: The caps are not fully en­
gaged with abutments.

Solutions: During the pick-up process, the
pa tient should be in centric occlusion but with­
out applying heavy pressure. Make sur e the
SynCone® caps are fully seated over the ab ut­
ment s.

Problem: Excessive retention of overdenture.

Possible Cause: Self-cure acrylic is stocked
in the undercut area of the abutment.

Solutions: Block und ercut s wit h plastic
sleeves or small pieces of rubber dam. Self-cure
acr ylic should not have runny consistency.
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SYNCONE@ABUTMENTS
AND FRAMEWORK­
REINFORCED
OVERDENTURE

In general, conventiona l techniques to fabri­
cate telescopic restorations are difficult, ex­
pens ive, an d time-consuming. Because of these
drawb acks, telescop ic resto rations are not very
popu lar among denti sts an d lab technician s.
The use of a prefa bricated telescopic abutment
(SynCone®) elimina tes the need for the waxing,
castin g, and milling steps in the lab. SynCone®
is a very retentive attachment assembl y.

PROCEDURAL SEQUENCES

1. The traj ectory of the imp lan t ana logs in the
master cast is a guide for the lab technician
to choose the proper SynCone® abutment.
The angulations of the abutments sho uld be
determined and corrected by using alignment
tools (Figure 14 .36 ).

FIGURE 14.36.

2. After choosing the abutments, the metal
framework sho uld be fabricated on the mas­
ter cast.

3. Insert the abutments in the patient's mouth by
uti lizing a custo m-ma de position ing jig and
then tighten the retaining screws .

4. Place the prefabricated externa l conical cop­
ings (matrices) over the abutments. The ma­
trices will be picked up and connected to the
metal framework by util izing self-cure acrylic
or self-cure com posite cement (Nimetic ­
Cem®, Espe, Seefeld, Germ any) int ra-ora lly
for an accura te fit (Figures 14 .37 and 14.38 ).

.'
;'
I

t

FIGURE 14.37.

FIGURE 14.38.
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5. Use the metal fra mework to register an accu­
rate jaw relationship record.

6. Make a pick-up impression of thi s fra mework
to reproduce and finalize the base of th e over­
denture.

In conclusion, the innovative SynCon e®
abutment provides a simple, reproducible, and
cost-effect ive option in modern or al imp lantol­
ogy.
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Clinical Applications for
the Measurement of
Implant Stability Using
Osstell' Mentor

The technique works by st imulating a sma ll
transducer similar to an electronic tuning fork
that is attached to an implant fixture or ab ut­
ment. However, the implant itself is no t vibrated
directly. It is the change in stiffness of the imp lant
and surrounding tissues and its height in the sur­
rounding bone that enables a measurement of
stability to be derived from the resonance fre­
quency of this transducer (Figure 15 .2) .

Ne il Meredith
Hamid Shafie

Osstell'" Mentor is the latest generation of
clinical diag nostic instrumentation designed to
measure the stability of a denta l implant us­
ing resonance frequency analysis . This technique
was developed approxima tely ten years ago by
Professor s Nei l Meredith and Peter Cawley at
Imperial College, London. It has evolved from
an academic an d research concept into a clinical
diagnostic instrument benefiting everyday clini­
cal practice (Figure 15 .1).

I

. 1

I
H GURE 15. 1.
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HGURE 15.2 .

In its latest form, Osstell'" Mentor presents
an extremely ergonomic clinical instrument.
The transducer is a small precision-made pin
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containing a high-quality and high-powered rare
earth magnetic. The new transducer is called
Smart Peg and may be screwed into the im­
plant fixture or into an implant abutment. The
Osstel!" Mentor Analyzer is a small handheld
instrument with a probe that is held close to the
Smart Peg (Figures 15 .3 and 15.4) .

FIGURE 15.3 .

FIGURE 15.4.

The Mentor instrument senses the presence
of the magnetic field from the Smart Peg and
stimulates it, measuring the resonance frequency
a number of times and in a number of direc­
tions. The reading is given as an Implant Stabi l­
ity Quotient (ISQ), der ived from the resonance
frequency measurements via a simple arithmetic
algorithm. The ISQ is scaled 0-100 for easy
clinica l measurements. A typical measurement
is between 40-80, where 40 represents a failed
or failing implant and 80 represents an implant
with the highest stabilitya (Figure 15.5) .

FIGURE 15 .5 .

Unlike its predecessors, Osste ll'" Mentor
measures stability in a num ber of direc tions si­
multaneously, rather than giving a single mea­
surement of ISQ, if there is a clear difference
in the stability of the implant in different direc­
tions due to fenestrations, dehiscence, or varia­
tions in the local anatomy. The instrument will
present two ISQ values , both of which are clin­
ically valuable and should be recorded. It often
may be clinicall y obvious that there is such an
abnormality.
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CLINICAL STAGES W HEN
ISQ MEASUREMENT CAN
BE RECORDED

• At the tim e of imp lant placement for imme­
diately loaded implan t overdenture cases

• For one-stage imp lants, at the tim e of imp lant
placement and/or dur ing various clinical pe­
riods thereafter, as the implant is exposed in
the oral environment

• In a two stage surgical procedure for implant
overdenture cases, a second measuremen t can
be made at the time of uncovering and attach­
ment con necti on

The ISQ measurement is valua ble be­
cause it makes it possible to determ ine if
osseo integra tion has taken place. Gener ally in
the mandible there sho uld be a relatively small
change in the ISQ between placement and at­
tachment connection. The reason for this small
change is that bone density is commonly much
higher in the mandible than in the maxilla dur­
ing the hea ling process. Th ere is remodeling
ra ther tha n new bone forma tion and a sma ll
earl y cha nge. There may also be a decrease in
stability over a period of a few days, but over a
period of 8-10 weeks the implant sta bility will
increase and slightly exceed that of the origina l
stability of placement. Thi s is an indi cation of a
sound and healthy osseointegrated impl ant.

In the maxilla, it is quite differe nt . For exam­
ple, there should be lower ISQ values at imp lan t
placement than in the mandibl e. However, with
time there is an increase in new bon e forma tion,
which has been supported by histological an d
ra diograp hic studies. Th is new bone formation
leads to a greater increase in imp lant stability
from the initial measurements . Therefore, over a
perio d of time in a single-stage or two-stage pro­
cedure, there shou ld be a significant increase in
the origina l ISQ values. Over a period of 10-20
mont hs, the cha nges in stability in the mandible
and the maxilla move together to create a zone
of symmetr ical osseointegrati on wh ere the max­
illary and mandibular measurements of sta bility
will overlap.

It is thu s possible to obtain valuable and use­
ful information regarding the suitability of im­
plan ts for immediate load ing. Since imp lants are
no t generally immediately loaded, there are clin­
ical conditions that affect the optimum osseoin­
tegration aft er implant placement in immedi­
ately loaded overdentures .

CLINICAL CONDITIONS
AFFECTING THE OUTCOME
OF IMMEDIATELY LOADED
IMPLANTS

• Bruxism
• H eavy occlusal function
• Location of the imp lants
• The numb er of suppor ting implants
• Force distribut ion of loading con dit ion s of

the overdenture
• Bone quality and quant ity

FIGURE 15.6.

ISQ measurement s, however, can be an
inva lua ble aid to the real-t ime mea surement
of clinical implant sta bility. Th is not only
gives valua ble informa tion as to the placement
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stability of an implant at the time of insertion,
but also as to how that stability is changing. For
example, in the case of single-stage, immedi­
ately loaded implant supported overdentures, it
is possible to monitor the stability with time,
and this is strongly recommended at two, four,
six, and eight weeks. In the cases of Bruxism
and para-function, there are indications and
reported cases that this may lead to a decrease in
stability and potential failure of such implants.

Before clinical or radiographic signs are ap­
parent, there will be a significant decrease in the
ISQ measurement (e.g., from 60 down to 50). A
decrease of 5 or 10 points in the ISQ at a mea­
surement period is a sign of a noticeable decrease
in stability, and corrective clinical treatment is
strongly indicated. In an immediately loaded
overdenture case, if after two or three weeks of
loading, there is a significant decrease in ISQ, it is
recommended to remove the overdenture or per­
form an occlusal adjustment to provide either a
complete load relief to the supporting implants
or eliminate overloading of the implants .

Case reports have indicated that it is possible
to recover the stability and maintain the success
of implants under such conditions. ISQ measure­
ments are straightforward and simple to make.
However, on occasions, if the asymmetry of the

implant and the bone condition is extreme, then
a double peak may occur in the implant mea­
surement. This problem is not as much of an
issue with the new Osstell'" Mentor instrumen­
tation, but there has been a traditional point of
uncertainty.

This problem occurs typically if the implant
has been placed in the bone at an unusual angle
or in the lower canine region. In such cases, it
is recommended that the transducer be rotated
until a single, clear peak measurement can be
achieved. Trapping soft tissue between the im­
plant and the bone (common if no-flap surgery
has been performed) or between the implant and
the Smart Peg will cause a false reading that is
easily observed.

RFA measurements with Osstell'" Mentor
have been designed to measure with great sen­
sitivity the range of stiffness and stability of an
implant from placement to restoration. In clin­
ical function, the stiffness of a failed implant is
considerably less; therefore, the measurements
recorded by a failed implant are likely to be false
and of little value .

Osstell'" Mentor can be used to measure the
majority of implant systems, and information
about the corresponding Smart Peg can be ob­
tained from integration technology.
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Follow Up and
Maintenance of the
Implant Overdenture

Valerie Sternberg Smith
Roy Eskoio

Success of implant-supported overd entures
is related both to a correct biomechanic al de­
sign and maintaining a healthy oral environ­
ment. The focus in implant dentistry, all too
often, is successful placement of the implant,
esta blishing osseointegration, and building the
restoration. The real dr iving force must be to
maintain a steady sta te of bon e around the im­
plant for the patient's lifetime. This success will
on ly be achieved by proper biomechanics and
healthy gingival tissues with adequate dimen­
sions and contours that will allow for idea l
maintenance.

CHARACTERISTICS OF
IDEAL PERI-IMPLANT
TISSUES

• Pink
• Firm/adherent
• Keratinized tissue circumferentially around

the implant

210

Th e forces generated by the overdent ures
in function and the constant accumulation of
plaque place the success of the overdenture at
risk. The nature of the soft tissue surround­
ing the imp lant component as it enters the
oral cavity can influence the patient's ability
to control plaque. Non-keratinized peri-implant
tissues can be easily traumatized and therefore
uncomfortab le for the patient to perform oral
hygiene . Also the shape of the soft tissue, which
can be a result of the underlying residual ridge,
can interfere with the proper plaque control. The
tissue contours as well as the attachment assem­
bly design must allow for easy and thorough
maintenance .

CONSEQUENCES FOR
FAILURE TO ACHIEVE
CLEANSABLEATTAC~ENT

DESIGN

• Peri-Imp lant Mucocitis: Inflammation lim­
ited to soft tissue

• Peri-Implantitis: Resorption of the bone
ar ound the implant (Figure 16.1)
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HOME CARE IMPLEMENTS

There are many plaque-control implements
from which to choose. Those recommended
should be simple and effective for the patient
to use. Often patients who require implant­
supported overdentures have limited anatomi­
cal access due to th e extent of previous alveolar
ridge resorption as well as the structural com­
plexity of attachment assembly.

FIGURE 16.1.

Toothbrushes

• Recession: Exposure of the implant surface
• Tissue Overgrowth
• Calculus Formation and Retention

All attachment assemblies in the oral envi­
ronment provide surfaces for bacterial growth.
The plaque biofilm in proximity to the peri­
implant soft tissue can result in the following
peri-implant diseases:

• Peri-Implant Mucositis: Inflammation lim­
ited to the soft tissu e

• Peri-lmplantitis: Bone resorption around the
implant

Both the patient and the clinici an ha ve a de­
fined responsibility to care for the implant-soft
tissue interface of the attachment assembly. Ef­
fective daily plaque removal prevents not only
the initiation of peri-implant disease, but also
the development of calculus, which can inte r­
fere with the function of the attachment assem ­
bly components.

The clinician contributes to the preventive
regimen by discriminating between the presence
of health and disease and by evaluating the sta­
tus of the attachment assembly. Th e soft tissue,
through which the implants enter the oral cav­
ity, and the mucosal surfaces covered by the
overdenture should be evaluated for evidence
of inflammation. In addition, the examination
should include palpation of the peri-implant tis­
sues to detect bleeding or suppuration.

Toothbrushes should be selected based on the
type of attachment assembly and the limited ac­
cess to the surface intended to be cleaned.

END-TUFTED TOOTHBRUSHES End­
tufted toothbrushes may be used where the oral
anatomy may limit the use of a full-headed
toothbrush. These are ideal for site-specific
plague removal around stud attachments.

ACCESS BRUSH The Access brush (Imtec
Implant Company) is designed to clean the buc­
cal and lingual surfaces of the abutment and the
bar simultaneously (Figure 16.2).

FIGURE 16.2.

INTERDENTAL BRUSHES Interdental
brushes can be used on the proximal aspect
of abutments that support the bar, provided
that sufficient clearance exists between the abut­
ment, bar, and soft tissue. All interdental brushes
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should have a nylon or plastic coating over the
center wire so the abutment is not deform ed or
scra tched in the cleaning process.

PROXY TIP Pro xy Tip (Advanced Impl ant
Techn ologies) is an all-plast ic type of interdental
bru sh that can be used as an alternative.

Flossing Cords
Floss can be used circumfere ntially aro und the
abutment to clean the peri- implant crevice .

THORNTON BRIDGE AND IMPLANT
CLEANER Thornton bridge and impl ant
cleaner is a floss with stiff thread ers on both
ends with a yarn-like port ion in the middle. It
can be an effective cleaning approach for the bar
attachment assemblies. Th e threader allows the
pati ent to thread the floss around th e abutments
and bar (Figure 16.3).

FIGURE 16.3.

POSTCARE Postcare (Sunstar Butler) is
a nylon-woven flossing cord that is ab rasive
enough to remo ve calculus. It has a pr e-formed
end similar to a hook, ena bling the pat ient to
thread it circumferentia lly around the abutment
and the bar. This is a good item for patients who
tend to for m heavy calculu s (Figures 16.4 and
16.5 ).

FIGURE 16.4.

P5__~ ......
FIGURE 16.5.

Denture Brushes
Dent ure bru shes can be used for the removable
prosthesis. Th e patient sho uld be directed to
manually brush the underside (tissue side) of the
overdent ure where the attachment assem bly is
located . Denture tablets alone are not enoug h
to clean the denture, and brushes must be used.
Pat ient s who are fully edentulous should be
wa rned not to use the denture bru sh intraora lly.

Antimicrobials
Chlorhexidi ne (0.12 %) should be cons idered if
the pa tient demonstrates peri-implant disease.
Long-term rinsing, however, can affect the pa ­
tient 's taste sensations. Furtherm ore local appli­
cation can lead to stain and a more pronounced
calculus accumulati on . Th e clinician needs to
weigh the benefit-to-risk quotient.
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RECOMMENDED ROUTINES
AT RECALL VISITS

Radiographic Examination
An essent ial part of assessing the peri-implant
tissues is the radiograph. A base line film sho uld
be taken at the time tha t the prosthesis is place d,
ano ther at six months post loadi ng, ano ther
12 mon ths later, and every 2 years thereafter.
Th e radiograph records the crestal bone level,
the bone-to-impl ant interface, and the in­
tegrity of the implant restorative comp onent
connection.

Removal of Accretions
REMOVAL OF SOFT ACCRETIONS The
clinician can use an y hom ecare item mentioned
above for removal of plaque both supra - and
sub-gingival. A prophy cup with a fine prophy
paste or flour of pumice can be used on the abut­
ment s and the attachment assembly.

REMOVAL OF HARD ACCRETIONS
Th e procedure for removing hard accretions is
determined by the locat ion and tenacity of the
calculus . Access to the lingua l surfaces in some
of these cases can be difficult to achieve with
trad ition al instrumenta tion. Plastic reinforced
scalers designed like a hoe or bac k-ac tion chisel
are idea l for these restorat ions.

Th ese instruments are excellent for rem oval
of heavy calculus on the direct lingual or facial of
the abutment and attachment assembly surfaces
(Figures 16.6 and 16 .7).

FIGURE 16.6.

FIGURE 16.7.

RECOMMENDED INSTRUMENTS FOR
HARD AND HEAVY CALCULUS

• Implant facial scaler (Premier)
• Back -action chisel (Surg ical Innovat ions)
• Impl ant ultrasonic scaler (Tony Riso Co)
• Graphite piezoelectric tips (Satelec)
• Profin with plastic insert (Dentatus)

RECOMMENDED INSTRUMENTS FOR
LIGHT CALCULUS THAT IS READILY
ACCESSIBLE

• Implacare (Hu-Friedy)
• Prophy + scaler (Advanced Implant Tech­

no logies)
• Implan t cure tte (Premier)
• Curette (Surgical Innovat ions)

Cleaning the Prosthesis
During office visits the overdenture should be
placed in an ultrasonic bath with a chemical
tarter-and- stain-remover solution. The clinician
should then bru sh it with a denture bru sh to
make certain all accretions ar e removed.

Evaluation of the Attachment
Assembly Components
Attachme nt assemb ly components sho uld be
evaluated to ensure tha t reta ining screws which
connect the attachment to supporting im­
plants are com pletely tight and secure . Fur­
thermore the attachme nts com ponents, such
as clips/r iders, sho uld be evaluated to ensure
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proper functioning; any broken or worn-out
component should be replaced (Figure 16 .8).

FIGURE 16.8.

In summary, preventive care consists of re­
sponsibilities of the patient and the clinician.
The patient mu st be trained and supervised in
the use of plaque-control implements.

The clinician should evaluate the peri­
implant tissues, implant, and prosthetic com­
ponents. In addition, debridement is performed
at the appropriate intervals to remove soft and
hard accretions.

REFERENCES AND
ADDITIONAL READING

American Academy of Periodontology. Position pa­
per: maintena nce and treatment of dental im­
plants, Apr il 1995.

Baily, G., Gardner,]., Day, M., Kovanda, B. (1998).
Implant surface altern ations from a nonmetallic
ultrasonic tip . j ournal of the Western Society Pe­
riodontoiogy/I'eriodontot Abstracts, 46 (3), 69.

Briner, W. w., et al. (1986) . Effect of chlorhexidine
gluconate mouth rinse on plague bacteria. journal
of Periodontal Research, 16,44.

Brough, W. A., et al. (1988). The dental hygienist's
role in the ma intenance of osseointegrated den­
tal implants. journal of Dental Hygi ene, 62(9),
448 .

Callan, D., O 'Mahony, B., & Cobb, C. (1998) . Loss
of crestal bon e aro und dent al implants: a retro­
spective stud y, Implant Dentistry 7, 258 .

Daniels, A. (1993). The importance of accurate chart­
ing for maintaining dental implants . journal of
Practical Hygiene, 9 Sep/Oct.

English, C. (1995) . Hygiene, maintenance, and
prosthodontic concerns for the infirm patient: clin­
ical report and discussion. Implant Dentistry, 4,
166.

Felo, A., et al. (1997). Effects of chlorhexidine irriga­
tion on peri-implant maintenance. American jour­
nal of Dentistry, 10, 107 .

Gantes, B. & Nilveus, R. (1991) . The effects of dif­
ferent hygiene instruments on titanium implant
surface modifications: SEM observation. Interna­
tional journal of Periodontics and Restorative
Dentistry, 11(3) ,225.

Ganz S. (1993) . Communication: an essential build­
ing block for a successful implant practice-the
hygienist's ro le. j ourn al of Practical Hygiene, 2(5) ,
27.

Garber, D. A. (1991). Implants-the name of the
game is still maintenance. Compendium 12(12),
876.

Garg, A., Duarte, E, & Funa ri, K. (1997). Hygienic
maintenance of dental imp lants: the key to long
term success. journal of Practical Hygi ene, 6(2),
13.

Garg, A. Practical Implant Dentistry. Dallas: Taylo r
Publishing, 1997.

Gou ld, T. R. L., Brunette, D. M., & Westbury, L.
(198 1). The attachment mechanisms of epithelial
cells to titanium in vitro. j ournal of Periodontal
Research, 16, 611.

Grondahl, K. & Lekholm, U. (1997) . The predictive
value of rad iographic diagnosis of implant insta­
bility. International journal of Oral & Maxillofa­
cial Implants, 12, 59.

Hallmon, W., Waldrop, T., Meffert, R., & Wad e, B. A
comparative study of the effects of metallic, non ­
metallic, and sonic instrumentation on titanium
abutment surfaces. International journal of Oral
& Maxillofacial Implants , 11, 96, 1996.

Kara yiannia, A., Lang, N . P., Joss, A., & N yman, S.
(1992). Bleeding on probing as it relates to probing
pressure and gingival health in patients with a re­
duced but healthy periodontium. A clinical study.
journal of Clinical Periodontology , 19, 47I.

Koutsonikos, A., Fednco,J., & Yunka, R. (1996). Im­
plant maintainance. journal of Practical Hygiene,
5(2), II.

Kracher, C. M. & Smith, W. S. (1998). Oral health
maintenance of dental implants: a literature re­
view. Dental Assistant, 67(5),2.

Lang, N . P., Adler, R., Joss , A., & Nyman, S. (1990).
Absence of bleeding on probing: an ind icator of
periodontal stab ility. journal ofClinical Periodon­
tology, 17, 714 .

Dentlearn.ir



FOLLOW UP AND MAINTENANCE OF THE IMPLANT OVERDENTURE 215

LeBeau , J. (199 7). Maintaining the long-term health
of the dental implant and the implant bone restora­
tion. Compendium of Continuing Education ill
O ral Hygiene, 3(3), 3.

Matara sso, S., et al. (1996) . Maint enance of implants:
an in vitro study of titanium implant surface char­
acteristics of titanium implant surface modifica­
tions subsequent to the application of different
prophylaxis proc edures. Clinica l Oral Implants
Research, 7, 64 .

Meffert , R. (1995) . Implantology and the dent al hy­
gienist's role. [ournal of Practical Hygiene, 4(5 ),
12.

Meschenmoser, A., et al. (199 6). Effects of various
hygiene procedures on the surface characteristics
of titanium abu tments .[ournal of Periodontology;
67,229-235.

Minichetti,J. & Colp lanis, N. (1997). Considerations
in the maintenance of the dent al implant patient .
[o urnal o f Practical Hygiene, 2(5) , 15.

Mobelli, A., van Oo sten, M. A. c., Schurch, E., &
Lang, N . P.(198 7). Th e microbiota associated with
successful or failing osseointegrated titan ium im­
plants. Oral Microbial Inununology, 2, 145 .

Papaioannou, W., Qui rynen , M ., & van Steenberghe,
D. (1996) . The influence of periodontics on the
subgingival flora aro und implants in part ially
edentulous patients. Clinical Oral Implants Re­
search, 7, 405.

Probster, L. & Lin, W. (199 2). Effects of fluoride
proph ylactic agents on titanium sur faces. lnterna­
tional journal of Oral & Maxillofacial Implants,
2(7),390.

Shuman , E. Earl y crestal bone loss. Why? [ournal of
Practical Hygiene, 42, May/]un 1997.

Siegrist, A. E., et al. (19 86). Efficiency of nursing with
chlorhe xidine digluconate in comparison of phe­
nolic and plant alkaloid compounds. International
[ournal of Periodontal Research, 21 (16 ),60.

Silverstein, L., et al. (1994). The microb iota of the
peri-implant region in health and disease. Implant
Dentistry, 3, 170.

Steele, D. & Orton, G. (1992) . Dental implants: clini­
cal procedures and homecare considerations.jorrr­
nal of Practical Hygiene, 4, 9.

Stron g, S. (1995). The dental implant maintenance
visit. [ournal of Practica l Hygiene, 4(5), 29. .

Technique for implant polishing. journal o f Practical
Hygiene , 35, Mar/Apr 1997.

Tillmanns, H., et al. (1997) . Evaluation of three
different dental implants in ligature-induced
peri-implantitis in the beagle dog. Part II .
Clinical evaluation. International [ournal of Oral
& Maxillofa cial Implants, 12(5), 6-11.

Tillmanns, H ., et al. (1998). Evaluation of thr ee dif­
ferent dent al implants in ligature-induced peri­
implantitis in the beagle dog. Part II. Histology
and microb iology. Int ernation al journal of Ora l
& Maxillofacial implants, 13, 59.

Wilken, E. Clinical Practice of the Dental Hygienist
(7th edition). Pennsylvania: Williams & Wilkins,
1994 .

Yukna, R. (1993). Optimizing clinical success with
implant: maintenance and care. Compendium
of Continuing Education ill Dentistry, 15,
554.

Dentlearn.ir



17
Core Principles of the
Successful Implant
Practice

Sean Crabtree

In coaching peak dental practices all across
North America for nearly a decad e, I hav e found
the principles of success to be the same regard­
less of the clinician's area of focus . However, the
specificsof creating the peak performing implant
practi ce of your dreams require that imp lemen­
tati on of these principles be combined with a
strong business model perhaps in the most tra­
ditional sense. For some this can be a stretch, as
mos t den tal schools ha ve no significant curricu­
lum focus on business .

While the success of any business is certa inly
beyond the scope of a few pages, my intent is to
share, principall y from a business standpoint,
that which I have found to be at the core of an y
successfu l imp lant practice. Thi s core model can
then become the foundation on which all areas
of the practice rest . A similar ou tcome of the
follo wing pages is to pro voke thought that may
challenge current beliefs that can sabotage your
success.

216

VISION, TEAM, SYSTEMS,
SALES, MARKETING

Core Belief: M y Practice Is an Entrepreneurial
Busin ess.

My first cha llenge to you is to see your practice
as not a practice at all. Instead see it as I see
it- an entrepreneurial business. As such, it can
becom e an asset that can be invested in, bought,
sold, and even transitioned to new ownership.
As you' ll see, this view serves your patient s, your
team, and your bottom-line profitabil ity.

With that in mind, con sider that an overall
picture of your business might look much like
a spinning saucer. The busin ess is divided into
four segments that spin around a central point­
your vision. Your vision gives direction, mean­
ing, purpose and clarity to each of the four seg­
ments (Figure 17.1).

Center Point VISION
Defining and communicating yo ur identity.

In his book Th e 21 Indispensable Qualities ofa
Leader, John Maxw ell titles one of the chapters,
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FIGURE 17.1.

"VISION: You Can Seize On ly What You Can
See." The word "v ision " has become a buzz­
word in referring to business and desired out­
come s, perhaps causing it to lose some of its orig ­
inal meaning. However, your vision of exactly
who it is, how it is, and wh at it is that you and
your team wa nt to be for yourse lves, each other,
and your patient s mu st be at the heart of your
business. It must incorporate your beliefs, val­
ues, and attit ude about business and indeed life
in general. Once clearly defined, it mu st be at the
very center of everything tha t you do , everything
you are, and how your pa tients perceive you.
Any and all decision s must be filtered through
this vision so that it becomes your ident ity and
creates the culture of your practice. Great ques­
tions to get you start ed include:

• How mu ch do I wa nt to earn In the next
twelve mo nths ?

• H ow many days am I willing to work to earn
it ?

• How many patients am I willing to see to earn
it ?

• How do I want my pract ice to look ?
• How do I want my team to look?
• How do I want my patients to look?

Once answe ring these quest ions with your
team, you' ll then begin to shape a single par a-

grap h tha t will become your identity and in­
deed the cul ture of yo ur practice. It must be
the higher purpose that moti vat es everyone on
your team. T his identity you 've created will be­
come the brand that sepa rates you from others
in the marketplace and will be communicated in
all forms of marketing.

Organizational Model/Systems

• Peopl e VISIO N Marketing
• Identity/brand
• Sales
• Organization and systems
• Crea ting a bett er mousetrap!

For your entre preneur ial business to be a
solid asset, two compo nents must be in plac e.
First , it must have a mo del that allows it to be self
susta ining . That is, while the people you have in
place can bring their own strengths to support
the systems within the model, the model itself
drives success and must be the continual focus.
Secondly, with this focus in mind, every single
person, including the doctor, must be rep lace­
able. In other words, if decision -making and
progress lie at the feet of an y one person, the
saucer slows its spin and that person becomes
the bottleneck. Similarl y, when that person is no
longer there, the business can cease to exist. So
the model, by design, must bring success, an d
this will be accomplished in pa rt by empower­
ing the people inside it to make decisions.

Without a successful model in place, the
owner of a small business mu st be the human
resources manager, the sales manager, the manu­
facturing supervisor, the collection manager, the
president of marketing and even the bookkeeper.
In addition to these ro les, the ow ner of an im­
plant pr actice is the only on e in the office who
can actually perform the pro duction . Again, add
all this to the fact that most dental schools spend
littl e or no time on business mana gement, and
the whole th ing can begin to seem overwhelm­
ing. The organi zati onal model that follows is
what I call the front line management concept. It
directly addresses thi s and the previous ly men­
tioned components, when applied with key sys­
tem strategies (Figure 17.2).
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FIGURE 17.2.

Based loosely on what I learned as an under­
graduate in the school of business and with my
own additions and tw ists, this model allows for
the doc tor to make a staff person directly re­
spo nsible and acco untable for a respect ive front
line area. Th is is not to divide duties, as you' ll
see in the system layo ut . Instead it is to have a
person responsi ble for game plans in a particular
are a and accoun ta ble for the results in tha t area.
In the example, a typical implant practice could
be divided into five department s: marketing, ad­
ministrat ion , operative, hygiene, and reactiva­
tion. Th e front line report s directly to the doctor,
and both report to the coa ch. From th e bottom
up the coac h supports the doctor in a leadership
role and supports the team to ensure that these
areas are getting results. The doctor supports
the team from an informa tiona l and emotiona l
sta ndpoi nt . Th e mod el is customized depending
on the circumstances of the practice. If, for ex­
ample, a doctor had a full-time, in-house lab that
made dentures, there would be a sixth front line
box labeled "lab" added to the mix.

Th is model supports the doctor by freeing
him to produce implant dentistry as well as fo­
cus on long-term direction al business issues. The
staff is then ena bled to take on more of a partner­
ship ro le by being emp owered to creat e and im­
plement game plans. In order to support them,
decision -making cri teria must be in place. Four
possible questions for decision-making criteria
include:

1. Is it goo d for our patient s?
No. Crea te an other game plan.
Yes. How? Go to question 2.

2. Is it goo d for our referral so urces ?
No. Create another game plan.
Yes. How? Go to quest ion 3.

3. Is it good for our team?
No . Create another game plan .
Yes. How? Go to question 4.

4. Is it good for our bottom line?
No . Create another game plan.
Yes. How? Implement the game plan.

Th e final piece of this mo del is the system lay­
out that supports it. It is based on five que st ions
that front line staff will use to man age each are a.
Th e intent is to ensure constant growth by being
proactive rather than reactive in your manage­
ment style . Weekly use of this system at sta ff
meetings will support this focus.

Front Line Accountability System
1. What opportunities exist for improve men t in

this area ?
2. What is a game plan that wo uld possibly en­

able us to meet this challenge ?
3. Which part of this plan will I do , and what

do I need supp ort to do?
4. How will I measure the result s of this game

plan?
5. How will I coac h and report on th is game

plan to my team?

In his book Leadership, Rud olp h Giuliani ex­
plains how, by using a model of accountability
and a system he dubbed Compstat, he redu ced
crime by 70 percent in New York in just a few
years. Similarly, I see ama zing boosts in produc­
tion and collecti on in practices th at implement
the above model and system.

People
Creating your best asset!

As mentioned earlier, all four of these segment s
will be driven by and filtered through your vi­
sion. When it comes to the peopl e who will even­
tually make up your team, it is most important
to use your vision as a hiring tool. My belief is
that choosing the right people on the front end
is paramount to a successful implant practice.
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A few things to consider when assembling a
team :

• M ake sure they will fit wit h who it is, how it
is, and what it is (your vision) tha t you want
your business to be.

It ma y sound like a given, bu t it is a
big cha llenge that I see througho ut the pro­
fession. People are chosen wit ho ut giving
tho ught to the broader vision. You ha ve in­
corporated your beliefs, attitude, and values
into your vision. It is impera tive that th is per­
son fits with those fund ament als. Otherwise,
he or she will be at odds with everything your
team and your business repr esents. How do
you find out what this person's beliefs, atti­
tude, and values are? One way is simply to
ask, keeping two th ings in mind. First, make
sure you are within the bou ndaries of labor
law and fair hirin g practices for your state
and country. Secon d, if interviewing is part of
your process, remember that th is person will
display their best "game face" in answering
questions. Ano ther wa y is to share your be­
liefs and values an d how tha t fits into your
business. Th en gau ge thei r responses.

• When talking to a pro spective team mem­
ber, picture the person talking about you to
a pat ient.

When th is person communicates, what are
they saying to you outside of the words? Stud­
ies show that human beings comm unicate
with ton alit y and physiology much more than
with words. When you pictu re th is person
communicating with a prospective patient or
a prospective referral source about you, do
you see that as a fit for your vision?

• Is this someone you can see yourself spending
time with outside the office?

This does not mean that you will. However,
what bett er way to gauge whether or not this
person is a good fit? My assert ion is that any
staff member you have tha t you wo uld no t
spend time with outside th e office is prob ably
not currently "fitt ing in." Th at person ma y
do a wonderful " job ." You and your team ,
however, need mo re than that.

• When it's time to add a team member, let the
team decide who that person will be.

When th is is handled properly, it will not
only result in a great team mem ber, but it
will also promote un ity and coh esion with
the others, which, in turn, will save you mu ch
grief later. H ave the team conduct the searc h
through interviews and other processes, and
then narrow the list to three people they really
like and thi nk will be a great fit. The doctor
will then cond uct his or her own inte rviews
of the three and mak e the final choice . If none
of the prospects seems to work for the doctor,
the team con tinues the sear ch.

• Hire for the right reason.
Th e most significant mistak e I see consis­

tently is basing the decision to hir e on ex­
perience only. Training is cert ainly an issue,
and training will be required regardl ess of the
level of experience. Instead , place more em­
phasis on beliefs, attitude, and values. Experi­
ence can be acquired, especially if these prin­
ciples are in place. In the long run, it will serve
your pa tients, your team , and your bottom
line to hire based on these princip les rather
than expe rience.

• Ana lyze your strengths and weaknesses and
those of your team .

In findi ng the best person for the job , make
sure the strengths the y bring to the table not
only suppo rt the position, but tha t they com­
plement the weaknesses that exist, as well.
This will requ ire a serious look at yourself
and your team. The team will perfo rm best
when each member brings different strengths
and contributions to support the overa ll out­
come.

• H ave the courage to remove staff memb ers
who are not a good fit with your beliefs, at­
titude, and values.

This seems to be common sense, yet I see
different teams encounter this challenge on a
contin uing basis. Let 's face it . Th ere is no easy
way to ask a team memb er to leave. H owever,
it is possible to look at the situa tion in an
empowering way. It is not a personal attack
on the person 's character or work ethic. It is
simply a questio n of proper fit. If this is the
case, then the employee is prob ably also not
happy with the situation. I rem ember a par­
ticular instance wit h a periodont ist who had
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a team member wh o needed to go. H e and
I brainstormed all the strengths and weak­
nesses he saw in her and then he spoke with
colleagues who he knew that needed staff
members. He found a general dentist who
was looking for someone with her stre ngths
an d qualifications. The colleague called her
the next day for an interview. She left and
has been there four years. She never missed
a paycheck. While I am not suggesting this
will work for everyone, or even that you try
it, the principle of making sure it is no t per­
sonal and is sincerely helping your staff, even
if it mean s helping them be somewhere else,
will serve all involved. As the old saying goes,
a bad appl e will ruin the bunch .

Hiring good people is only part of the pr ocess.
Once the "right peopl e" are on board , you must
take several steps to keep them. While the list is
long and varied as to what it takes to keep goo d
people, following are a few key points:

• Give your team memb ers something to work
towards beyond a paycheck.

Most studies show that money is not a sole
mo tivator for anyo ne in the long term. H ow­
ever, bonuses are great incenti ves to exceed
set goals. Take car e to ensure the goal s ar e
set high eno ugh so the bonuses do not be­
come expe cted. Expected bonuses can be per­
ceived as paychecks and lose their value as
incent ives. Bonuses can also take the form of
tr ips or gift cert ificates, for exa mple. In ad ­
dition , mak e the team a part of your "grand
scheme." In other words, put the vision out
in front; it's this higher purpose that they are
there for, not just the paycheck.

• Invest in their growth an d consisten tly ac­
knowledge it.

Ray Croc k said that when we are green,
we grow, when we are ripe, we rot. M ost
people may justify, even to themselves, that
they leave a position for bett er hours and
pay. Stud ies show that people leave becau se
of lack of acknowledgeme nts and/or because
they felt as though they were going no whe re.
Make cont inuin g education a pa rt of who
you are and take staff along consistently.
Th en find reasons to acknowledge them.
Some business owners are naturally gifted at

acknowledging team members. Ifyou are not,
start a goo d habit by beginning each day with
ten qu arters in your left pocket and cha llenge
yourself to have them in your right pock et by
the end of the day by moving one at a time
when you give a heartfelt acknow ledgement .

• Becom e a lead er.

Lead ership can be learned. While thi s subject
is beyond the scope of these pages, it is one of the
most imp ortant aspects of keepi ng grea t people.
Read and learn all you can abou t becomin g an
effective lead er.John Maxwell has writte n many
books on the subject, as have man y others. .My
belief is that leade rship begins with the wa y you
think and the first step is always to see things as
better than they are. Addition ally:

• Make moti vation a part of who you are .
• Never see things as worse than they actua lly

are.
• Becom e a great influencer.
• Acknowledge, acknowledge, acknowledge .
• Do what you say, when you say.
• Begin all corrections with wh at is wo rking.
• Acknowledge, acknowledge, acknowledge .

While strong clinical skills lay the founda tion
for your trad e, the success of your business de­
pends on how well you master the relati onships
with your team, referral sources, and pati ents .

Sales
Embrace the concept.

Use the word "sales" in a roomful of health­
care practitioners, and you can observe all vari ­
ations of facial conto rtions. Man y equ ate nega­
tive connotations to the word an d th ink in terms
of used car salesmen, or vacuum cleaner sales­
men. While there are certainly professionals in
both these areas , they don 't immediately come to
mind for some . I have addressed this issue from
coast to coast for nearly 10 year s and continue
to do so. Consider the follo win g:

Fiction: I am healrhcare pro fession al, sa les is be­
neath me.

Fact: You are the healthcare professional; it
is your responsibility to influence your pa ­
tients' decision-mak ing to help them choose
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the treatment plan th at will give them what
the y want.

Fiction: You cannot sell healthcare, you can only
offer solutions to the pati ent's problems. It is
up to the patient to do whatever she or he
think, is best.

Fact: Again, you are the healthcare professional;
you kno w all the benefit s of the treatment you
provide. You owe it to your patients to find
out not only what is happening clinically, but
indeed to find out wha t they want. Th en, show
them how wha t you have to offer will get them
what they want.

Fiction: I am competing with other general and
implant dentists for market share.

Fact: Your competition is the professional sales­
person who sells the big screen plasma TVs,
the vacation tra vel packages, the home audio
components, new car s, or anything else that
goes after the same discretionary doll ar s you
are. Pat ients see wha t you offer as a luxury
item; therefore, you are offering a pr oduct and
service in the same categor y as the things just
mentioned. The onl y solution is to embrace
the idea of becoming a professional salesper­
son to compete.

Fiction: Salespeople are pushy and I would have
to become that to be good at sales.

Fact: Some salespeople in the world give sales
a bad name, just as some denti sts, specialists,
and attorneys give thei r respective caree rs a
bad name. The truth is that sales is a respected
profession and those wh o master it are paid
very well. If your intent is to have a success­
ful implant practice, it is imperative that you
make a conscious decision to embrace sales
and master it.

Very simpl y put, sales is the art of making
friends. It is finding out what people want and
giving it to them. If you do not master this con­
cept, you ar e destined to hear one inevitable
sentence from each patient, "How much does
it cost? " My challenge to you is that from this
point forward, any time you hear that question,
see these words in your mind 's eye:

THE PATIENT SEES NO VALUE.

Hygienists see this concept in action nearl y
daily. They can show a patient how to floss, talk

about wha t flossing accomplishes, put the mir­
ror in the patient's hand so they see flossing, and
in general spend lots of time "educating" pa­
tient s on flossing. This is a free service to the
patients and yet many will simply never do it
because even though they were educated, they
weren't sold. So they did not see the value.

Th e doctor sees it when he has a patient in
the chair, perhaps someone he kno ws, who obvi­
ously has money. H e talks of how many impl ants
ar e needed, spends tim e educ ating the patient on
how the procedure will go, the time involved,
and all the car e that will go into making sur e
the patient is taken care of, but when the pa­
tient learns the price, she says she just can't af­
ford that. On the way out the door, she changes
her hygiene appointment because of a month­
long vacation in Australia and then gets in her
Lexus and drives aw ay.

The vast majority of my lectures and train­
ing are based strictly in this area. Pro fessionally
trained salespeople will tell you that no one has
ever or will ever buy anything based on price.
We all buy things based on the value we per­
ceive them to hav e, as they relate to how they
will benefit us. Therefore the focus must be on
creating value. Doing this is as easy as findin g
out what patients want and then showing them
how the y can have what the y wa nt by purchas­
ing what you ha ve to offer. It is best remembered
by the acronym PLAST:

• Probe by asking op en-ended questions.
• Listen for emotional values.
• Amplify the pain.
• Save them from pain with benefits.
• Trial close .

PROBE BY ASKING OPEN-ENDED
QUESTIONS Th ere is no better question
than a direct one. Th e doctor examines the
pati ent and knows exactly what pro sthesis he is
going to recommend. However before making
the recommendation he asks, "What are the
most important things to you about your
teeth? "

LISTEN FOR EMOTIONAL VALUES The
doctor then listens for emotional responses. It
is important to continue to ask these questions
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until the pat ient provides an emo tiona l response.
Write down the response and continue to probe
un til you get three emo tional respo nses in total.
Wr iting down the responses tells the patient that
you're listening and that it is important. Follow­
ing is a sam ple question/response dialog:

Question: "What is most important to you
ab out hav ing teeth? "

Non-Emotional Response: "Tha t I am able to
chew properly."

Question: "What is important to you about
chewing properly?"

Emotional Response: "I know th is sounds cra zy,
but my most favorite thing in the world is a T­
bone steak , and right now these dentures just
flop around in my mouth and I'm not able to
chew. I am tired of try ing to make them wo rk
with that sticky glue."

Question: "What else is most important to you
abou t ha ving teeth? "

Non-Emotional Response: "That they not look
like dentures."

Question: "What is most important to you
about the way they look ?"

Emotional Response: "My gra ndson to ld me the
other day that I had ho rse teeth. Tears just
came to my eyes. I wa nt somet hing that is part
of me, not something I put in a glass."

It is interesting to note that an actua l pati ent
told a doctor this in an office I coach, just after
we had role-played these steps. Rememb er tha t
it is not the denti stry that is important-no one
wa nts dent istry. It is the emotio na l benefit that
the patient is after.

AMPLIFY THE PAIN Remember, all of us
buy based on emotions. So here I am speaking
of the emotional pain. This is the tra nsitional
point. It is here that the pat ient tak es ow ner­
ship of the problem. Without this step in place,
you as the healthcare pr ovider own the probl em,
an d the patient 's response will agai n be, "How
much does it cost ?" To amplify pain, ask a ques­
tio n that does the work for you. Qu estions that
am plify pain might be:

• H ow long have you felt th is way?
• How does it feel now?

• How will it feel in the future if you continue
in this way?

Using the last emotiona l response, the dialog
might sound like the following:

Question: "When your grandson told you that,
how did that make you feel?"

Response: "I was embarras sed and ash amed . I
really wa nt to get this fixed."

SAVE THEM FROM PAIN WITH BENE­
FITS Wh ile the patient is in pain mode, you
now get to be the hero and save them with the
benefits of the services you provide. This is a key
distinction. You canno t save them with the trea t­
ment plan you provide; instead , you must save
them with the benefits of this treatment plan.
Now is the tim e to recom mend treatment and
bridge the gap between wha t the pat ient wa nts
and what you have to offer. Use verbiag e such
as "what that means to you is." In the same sce­
nario, it might sound like the following:

"After getting a good look at your x-rays and
what is going on in your mouth and n0"Y
kno wing wha t is most important to you, I
would recommend this kind of imp lant sup­
ported ouerdenture. What that means to you
is th at you'll be able to enjo y th at T-bone
steak , you' ll no longer have to use that sticky
glue, and your gra ndson will be proud of his
gra ndmo ther's smile."

TRIAL CLOSE Tria l close. If you have don e
everything properly up to thi s point, yo u' ll have
no trouble closing. If there is still som e value yet
to be discovered, simply reiterate the th ings the
patient said were important, and then start from
the top aga in.

A major area of opportunity that has come
along in the past few years is in the are a of
patient financing. Never before in the history
of denti stry has it been easier to afford maj or
denta l work. Th ere are at least nine financ ing
compa nies that I consistently recommend. Fro m
90-days, no-interest to the pati ent and no fees to
the doctor, to as much as 60-months for nominal
fees.
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As with anything, the key is in the orchestra­
tion . Unfortunately, so many offices get so far
with the patient and then lose the big cases in
the financing. Make sure that your administra­
tive accounta bility person is orc hestrating the
verb iage properly. As an example, I was in an
office recen tly when the pati ent asked if the of­
fice wo uld allow her to pay them "a littl e at a
time." The administra tive person said, "No. We
do n' t do fina ncing, but we'll set you up with a
th ird party to finance it."

While there is no reason for any dent al office
to ever do in-house financing, this is not the way
to handle th is question. If a pati ent ever asks
if you can finance it say sure, we partner with
xyz , just have a seat here and we'll get it star ted.
Role-playing verbiage like this in every scenario
is important to do consistentl y. The scary part is
that most big cases are lost in bad verbiage over
the ph one before you even get a cha nce to see
the pat ient.

Marketing
You are only limited by your own imagination!

While a who le book cou ld be dedicated to mar­
keting for the implant practice, there are severa l
focuses and factors to keep in mind. As with each
segment, your vision must be the center po int.
By prop erly communica ting your vision to your
team, your pati ents, an d the genera l public, it
will become your brand. Your brand is how peo­
ple can identify with you. It is wh at sepa rates
you from others who do wh at you do. Th e en­
vironment in your practice should live around
this brand. It should become the culture of who
you are-your identity. Everything discussed up
to this point is what makes up this identity. Th is
is where ma rke ting sta rts .

• Internal marketing is the most effect ive and
least expe nsive form .

Since the beginning of time it seems, word­
of-mouth referral was the best source of mar­
keting . Even with the advent of the Internet,
the same is true tod ay. The key is to devise a
plan that orchestrates it comfortably for your
team and maintains the focus for the life of
your prac tice. There are man y grea t books

on the subject; get on e or severa l and become
a student of marketing. If room permitted, I
wou ld sha re what my offices do to get results
in th is area. Again, rol e-playing with video is
a too l I often use for referral marketing.

• Target your ma rketing to your vision.
Wh en marketing an implant practice, it is

extre mely important to let your vision dic­
tate how you will define yourself in the mar­
ketplace. In other words, if wha t excites you
about implants is smile re-creat ion , your mar­
ketin g will be mu ch different than if you
are interested mainly in prosth etic applica­
tion s. Your marketing must be ta rgeted to the
proper patient.

To target your marketing, find out as much
as you can ab out the demographics in your
area . The cha mber of commerce is a goo d
sta rt . Your dent al supply company can get
you very specific information by area . Again,
obtai n as much information as possible-age,
marit al sta tus, income, career, commute time,
hob bies, sho pp ing, and so on . The Internet is
a grea t source, as well. Then begin to paint as
specific a pictu re as po ssible of your ideal pa­
tient from th is informa tion. Ma le or fema le,
age, kids, where they sho p, their leisure act iv­
ities, whether the y have a long morn ing com­
mute or a short drive, and so on . Then, begin
to think of how you might interface with this
person.

• Consistency is key to market penetr at ion .
By some acco unts, the average consumer

is bombarded by nearly three thousand ad­
verti sements a day. Because of that , we have
become numb, and it takes seeing, watch­
ing, or hearin g the ad many tim es to digest
wh at the ad is saying, wh at it is offering, an d
wh at action is required. By keeping your mar­
keting message consistent and changing only
the offer an d act ion , that tim e frame can be
reduc ed.

• Referral so urces are key, but they are not do
or die.

A cha llenge I often see is that a doctor will
see his refer ra ls fro m other doctors as the on ly
rea l so urce of marketing. The tru th of the
marrer is that there are man y more, some­
tim es better, alterna tives. On e great way is to
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market directly to patients through seminars.
A seminar is a great way to hold yourself out
as the expe rt. From a marketing standpoint,
it is one of the few ways to ensure that your
dollars are going right to a specific target­
everyone in the room is there because they
are interested in implant-supported overden­
tures.

• Create alliances.
Find other companies who are outside den­

tistry an d going after the same target ma rket
and then partner with them. Thi s could be as
simple as customizing offers for thei r clients
about your services, or as formal as an exclu­
sive reciprocal marketing relationship.

• Alwa ys reward referrals.
Th e fact that mo st offices do not reward

their referrals makes your rewards even more
valuable- people will notice. Now you have
someo ne accountable to make sure there is
a consistent game plan and con stan t imple­
mentation. Similarly you'll be trackin g results
da ily.

My final advice is to get a coach to support you
in everything discussed up to this point. Even
if you ha ve been trained in this arena, someone
who is far enough outside the game to keep an
eye on the ball, no matter where it is on the
field, is invalua ble. There are ma ny great coaches
avai lable; find one with a pro ven tr ack record
who can relate to you like a best friend. Your
return will be tr iple-fold.

WHY MAKING IMPLANT
OVERDENTURES CAN MAKE
YOUR RESTORATIVE
PRACTICE CLICK

Paul H 0111oly, DDS

Dr. Tom was having trouble with dentures. Not
his dentures-Tom has a full set of fine teeth .
No, he was having trouble with his patient s' den­
tures. Or, more specifically, the lack thereof.

"1 just don 't see many patients who need implant
overdentures," Tom was telling me following
one of my workshops. "1 can't make them if
the y don 't walk in the do or."

Tom is about 30 years old with a busy gen­
eral practice. He does a lot of cosmetic dentist ry
and traditional fixed prosthetics, restoring one
to three teeth at a time . He wants to expa nd his
practice into reh abilitative car e but seems to be
stuck doing small er cases .

"How many overdent ures did you make last
year," 1 asked.

"Very few, pr obabl y less than five."
"Your problem is that you have too man y pa­

tients with teeth in your pract ice," 1 told him.
"Too man y teeth can interfere with practice
growth." Tom laughed, but stopped aft er he
realized 1 wasn 't kidding.

"1 suspect most of your pati ents are plus or
minus five years of your age. Your circle of
influence-friends, family, acqua intances- is
predominately und er forty years old. H ow
ma ny people in your circle of influenc e wea r
dent ures? "

"None of my friends do . A few of my relati ves
do, but they' re not patients in my practice,"
he replied.

"Tom, if you want to do more overdenture cases,
you must do two things: First, you need to
age your patient base by one or two decades.
Next, you need to attract the partially and
fully edentulous pat ient to your practice. It's
like we're in the car rep air business. Would
we do more work by focu sing on new car s or
old cars ? Old cars. Tom, you need more 'o ld
car s' in your practice," 1 said.

Like many dentists, Tom is ca ught in the gen­
era tion gap-the gap betwe en himself and the
patients he wants to treat. Tom's generation and
that of most of his patients is too young to sup­
port a rehabilitative implant dentistry practice.

Attracting Older Patients

A predictable way to att ract pat ients who are at
least fifty years old and need complex restorat ive
car e is to market to the full-denture patient s.
There are som e solid reasons why marketing to
full-denture patients is great for your restorative
practice .

First , when you market to the fully edent u­
lous patient, they respond well to your messages.
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The deepest and most devastating disability
in dentistry for most patients is total eden­
tulism. Unlike a thirty-year-old with a missing
first molar, the older totally edentulous patient
is more profoundly affected by her dental condi­
tion. It affects her health, appearance, and self­
confidence. The full-denture patient is aware
of the problem every moment. Because of this
awareness of their profound disability, they re­
spond well to your marketing messages.

Second, marketing to full-denture patients
will attract patients with a wide variety of
dentistry needs-implant surgery, hard- and
soft-tissue engineering procedures, oral surgery,
extensive prosthetic treatment-people who
want to look better, feel better, and speak better.
I marketed to the fully edentulous patient for
20 years. My primary purpose was to treat den­
tal implant patients. In the process of attracting
the fully edentulous patient, I also attracted pa­
tients who needed cosmetic care and crown and
bridge work, which kept my full-time associate
very busy and happy.

Third, older patients are willing to spend on
their dental health. There is an unmistakable
passage we all experience when we realize we're
growing older. A full denture is the icon of old
age. Many older patients have the money and
are willing to spend what it takes to postpone
the emotional tolls of the aging process.

The first rule when marketing implant over­
dentures is appealing to the emotions of the
target market, and the emotions of the target
market have two components: Things they want
more of, and things they want less of. They are
pulled toward things that they want more of
and pushed away from things they want less of.
Smart marketing of implant overdentures does
both-it pulls patients toward what they want
and pushes them away from what they don't.

The leading pull for most women is aes­
thetics and for most men it's function. Women
are pulled toward better face and lip support,
whiter teeth, more natural-looking denture base
shades, and more display of teeth when talk­
ing and smiling. Men are pulled toward be­
ing able to chew steak, eat corn on the cob,
hold a pipe between their teeth, and speak more
clearly.

The push, what removable denture patients
want -Iess of, is the opposite of the pull. For
women the push is looking old; having short,
dull teeth; having cheap-looking teeth, and
suffering from facial creases. A phenomenally
strong push for women is being seen without
their dentures. The push for men is soft diets,
inconvenience, and slurred speech.

Case Acceptance for Complete
Dentistry
Just knowing what Tom needs in his practice to
increase his implant over denture practice is not
enough. For most dentists, performing sophisti­
cated dental care is easier than convincing the
patient to accept these kind of treatment modal­
ities. The limits to which we treat our patients
are usually not determined by our clinical skills.
The limits are set by our relationship skills.

Adapted from my book Dentists: An Endan­
gered Species, the following sections describe
some guidelines for case acceptance.

INCREASE THE IMPACT OF YOUR LAN­
GUAGE Increase the impact of your lan­
guage by injecting energy in your voice and hav­
ing an engaging attitude with your patients. Give
people your full attention. Don't look at their
record or a radiograph as you speak. Hold eye
contact as you listen and speak. Most of my
clients break eye contact half the time during
a conversation . Let patients know you beyond
your role as a dentist; let them know you as a
parent, spouse, athlete, and so on. This disclo­
sure of your other side expands the patient's as­
sociations with dentistry, relates with you on a
personal level, and establishes a sense of trust.

DO NOT RELY ON PATIENT EDUCA­
TION The older patient has heard it all be­
fore. The last thing they need is to hear an­
other lecture about plaque and floss, or watch
another video on home care. Traditionally in
dentistry we believe that patient education raises
the patient's dental IQ, thereby leading to case
acceptance. I disagree. I believe the leading cri­
teria for case acceptance is patient readiness.
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When patients are ready, they' ll act. Read i­
ness comes from other areas of the their life­
divorce, promot ion , dea th in the family, sudden
poor health, and so on. We do n' t make pati ent s
ready through the process of pa tient education.

Instead , focus on finding pa tients wh o are
ready. Thi s is the func tion of marketing- to at­
trac t people who are compelled to have fine den­
tistry. Case acceptance is linked to marketin g
to people who are ready but don 't know who
or where you ar e. Marketing is the invitation.
Spend less time trying to mak e patients ready
and more time on identifying those wh o are.

KNOW YOUR PATIENT'S BUDGET BE­
FORE YOU RECOMMEND REHABILI­
TATIVE CARE Th e big fear in case accep­
tanc e is not the fear of hearing "No." It 's the fear
of hear ing "Hell no! " and watching the patient
streak out the front doo r, requesting that their
records be sent down the street ! A great way to
avo id the anger and embarrassment many pa­
tients experie nce after they hear the fees is to
know their bud get before you recommend care.
This is do ne at the end of the exa mination ap­
po intment just befor e they sched ule for the con­
sultation. Suggest to them that they think ab out
th eir budget. Here's a ph rase that has worked for
hundreds of my clients: "I'm rea lly good about
stayi ng within a budget if I know I need to.
H ave you tho ught about your bud get ?" Don't
push for a dollar value. Ju st plant the seeds that
at the next appointment you' ll discuss money.
"Next time we'll discuss your care, and I guar an­
tee you I'm good at staying within my patients'
bud gets."

Usually the patient is the first to talk about
money.That's a mistake with rehabilitative care.
You sho uld be the first one bringing up the is­
sue of money. Tell them you' ll stay wi thin their
bud get. Then if they object to your fee, tell them
that's why you asked about the bud get . With
fee objectio ns, suggest that you do their case
over time, stay ing within their bud get. By being
budget-orient ed, you'll end up doing many cases
for $5,000, instead of no cases for $10, 000.

In closing our conversation, I gave Tom some
act ion steps to follow in order to increase his
practice.

Step On e: Upgrade his implant overdenture den­
ture clinical techniques.

Step Two: Direct-mail his pati ents who are over
45 years of age, highlighting his new and/
or improved implant- overd enture dent ure
services.

Step Three: Speak to civic and church gro ups
about the miracle of modern dentistry.

Step Four: H ost public seminars about implan t
overdent ures.

Step Five: Team up with colleagues who share
his vision and cooperatively advertise to at­
tract the older patient.

In a year 's time, Tom will be on th e road to
a more lucrat ive implant practice. And you can
be, too.

BRANDING OF AN IMPLANT
PRACTICE

Andreas Cbaralambous, AlA

In every profession, and more so in organiza­
tions such as dental pract ices that deal with the
public, crea ting a strong identity and branding
of your practice can make the difference between
success and failure.

Because potenti al patients are unable , in most
instanc es, to immediately quantify the qu ality
of the care provided by the doctor, they rely on
other clues to tell them that they ar e in good
hands: Th e qu alit y and att ention to detail in the
built environment (the office space itself, the up­
dated and modern equipment, the lighting of the
space, how comfor table the pati ent feels whil e
waitin g for treatment, as well as how comfort­
able they feel while being treated, ) are as impor­
tant as the qualit y of the tr eatment they get from
the doctor and staff.

Identity Ambassadors

Ju st as imp ortant as the quality of the built envi­
ronme nt and other sensory experiences (how the
pat ients are greeted when they arrive, the kin d
of music they hear whi le they are on hold on the
ph one, and so for th) are the visua l ma terials that
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the practi ce uses to intro duce and represent itself
to the public. These materials, starting with the
practice logo, begin to create a strong brand for
your practice tha t sets it apart from your com­
petition . Th e und erstanding of the brand value
early on can make th e difference between doi ng
well and doing grea t.

Everything that is being sent out to, or be­
ing seen by, the public matters. They become
the ambassadors of your practice at any given
moment.

Followings are some examples of identity am­
bassa dors for the practice:

• Business car ds
• Letterhead and envelopes that the practice

uses for wr itten communica tion
• Announcements sent to the public on various

occasions (relocation announcement, holiday
wishes, personal cards, advertising, banners
or posters in fundrai ser or other events that
promote the name and goo d aura that the
practice builds, and so on)

• The prac tice website; as a general rule the site
sho uld have a simp le and clever design . This
allows a potential new or existing pa tient to
easily navigate through it to find inform ation.

It is important that all these materia ls are well
coordinat ed and send a consistent message to
the public. The branding of the imp lant practice
needs to be smart and appr opriate to the field of
implant dentistry and appealing to the prospec­
tive pat ients' demographic.

Another element that is import ant, especially
in an imp lant practice, is intro ducing the per­
sona l factor of who the doctor is and his/her
level of exp ertise in the field of implant den­
tistry. The common concept of seeing the neigh­
borhood dentist for routine dental car e usually
does n't apply to the field of imp lant denti stry.
People und erstand that the re is more complex­
ity in implant dentistry than regular dental care,
so they do extensive research to find the best
doctor with the most experience for this kind of
treatment modality. If the brand ing of your prac­
tice as the place to go for implant treatment is
wea k, potentia l pa tients may bypa ss your prac­
tice an d go to another office which has done a
better job of ident ifying itself as capa ble of offer-

ing the services they are looking for. You might
lose the patient to another better-branded com­
pany, even if you are a bett er implantologist. All
these elements need to be incorporated in the
mix while the bran ding of the practice is being
crea ted.

Th e following sections discu ss the initial steps
you may wa nt to consider to begin your brand­
mg process.

External Marketing Objectives

• Distinguish yourself from ot her dent ists in
your area .

• Increase impl ant IQ of targeted demographic.
• Build momentu m by creating cons istency in

your messages.
• Create an image for yourself as an implantol­

ogist.

Marketing Research
• What are the demographics in your area?

US Census Burea u: www.census.gov
US Department of Commerce, Burea u of Eco­
no mics Analysis: www.bea .doc.gov

• Who are your competitors and what type of
marketing are they doing?

• What types of patients are your primary
focus?

Create a Brand Name for Your
Practice

• Avoid indi vidu al or long names.
• Give an identity to your practice.
• Choose a name wit h an acceptable abbrevia­

tion.
• M ake sure the domain name for your brand

is available.

Website

• Secure an impl ant- related domain name.
• Avoid using your name as dom ain name.
• H ave a comprehensive FAQ.
• Have clinica l images of each implant treat­

ment mod ality.
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• Register your site with different search
engmes .

• Write a complete list of key words so search
engines can find you easily.

DESIGN CRITERIA FOR AN
IMPLANT PRACTICE

Peter Warkentin
Kame/ius Warkentin

Innovation, technology, and architecture are
crucial design elements for a successful implant
practice! Proper elements can improve overall
efficiency, increase productivity, and create an
atmosphere worthy of patient return. The use
of a simple mental tool can teach you element
basics . With it, you will understand why they
are crucial and how to apply them. You will see
how new trends will influence design, and you
will understand new requirements like HIPAA.
Whether you are designing an impl ant practice
from scratch, want to add something new, or
simply want to be better info rmed, this tool is
your basic approach to design.

The design process should sta rt by dividing
the practice into its various core components. A
typical implant practice should have following
the components:

• Reception area
• Wait ing room
• Consultation room
• Surgicaloperatory
• Prosthetic operatory
• Hygiene and recall operatory
• Sterilization area
• Staff lounge

Once the practice is divided, you will need to
draft a mental map as a tool for how the im­
plant practice is broken down and also how to
address the flow issues. Upon analysis, you will
find patients, practitioners, technicians, and re­
ceptionists all performing different functions in
various areas and having different needs . The
map becomes more detailed as you gain more
knowledge of the needs from each ind ividual.

You should keep this in mind or even draw a
picture if necessary.

It's important to understand why the elements
of innovation, technology, and architecture are
considered crucial. First, patient satisfaction is
imperative to the operation of your practice. To
maintain patient comfort, individuals, including
staff and practitioner, must meet the needs of
the patient. For this to happen, their own needs
must be met. Collectively, all individuals have
different needs, and this map describes these
needs. A more detailed map shows greater differ­
ences. This creates an obstacle to patient satis­
faction. If you meet the needs of all individuals,
whether separate or at the same time, in each
area, you have essentially created a successful
practice with people abl e to work for the com­
mon goal of patient happiness.

Innovation, technology, and architecture
have proven their ability to meet individual
needs inside a practice at all times. Therefore,
they are considered crucial. This is true because
a patient's need to restore what was lost or dam­
aged has not really changed. However, the ele­
ments have changed to better assist the goal to
restore. Keeping up with the elements takes time
and effort. Hence, it is necessa ry that you keep
up with them.

The success of your practice depends on your
knowledge of available elements and how you
use them to assist in the common goa l of patient
fulfillment .

The rest of this section is devoted to providing
application examples of the elements. To do this,
create a mental map of a typical implant practice
consisting of the following areas:

• Reception area
• Waiting room
• Consultation room
• Surgical operatory
• Prosthetic operatory
• Hygiene and recall operatory
• Sterilizat ion area
• Staff lounge

Walk through each area and consider the
needs of each individual. The more you know
the needs, the more detailed your map becomes
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with greater po tential to use crucial element s to
meet them.

Reception Area
A reception area is, of course, the first experie nce
of your pot enti al or returning patient. It is also
where you deliver your first impression and in­
troduction to the patient. Nevertheless, it is easy
to see why an area alone can make a difference
without ever speaking to a person. Recall some
of your very own medical office experiences as a
first-time pat ient. Do you remember struggling
to get yourself physically to the recept ion be­
cause of an overcrowded waiting area? Did you
decide to wait a little lon ger until you noticed
another obsta cle of concern- the glass window
sepa ra ting you fro m a reception clerk? Were you
beginning to feel that even if you made it to the
recepti on area, the glass window conveyed the
message that ther e was more wrong with you
than needing a cavity filled? All these are com­
mon complaints by man y pati ents.

Ask yourse lf what really was need ed to make
the exp erience a more pleasant one. H ow could
the elements have been applied? Wh at could
have made your experience more enjoy abl e?

The common needs of pat ients in recept ion
are accessibility and privacy. Innovat ion , ar­
chitecture, and possibly new mate rial technol­
ogy can acco mplish this. First, recept ion areas
should not be places of congestion. Congestion
creates an uncomfortabl e an d frus trating expe­
rience. Th e goa l should be to place the recep­
tion area such that it does not create a stand­
ing line of guests. The last message you want
to deliver is one of being herded through a pro­
cess. Second, the reception counter should pro­
vide an open and welcome feeling to the pati ent
while still ena bling pr ivacy. Pati ent s sho uld feel
valued and free to communicate privately with
recepti on staff. A way to crea te an open sense
is by building a wall wit h materials capa ble of
dampening or blocking sounds not intended for
others. You also want to leave glass dividers a
material of the past.

Since pati ent privacy is a necessity in the re­
ception area, it is a good time to explain how

HIPAA works with your map . HIPAA is a man­
dated need to pr otect patient pri vacy. Since your
mental map shows indi vidu als and the ir needs
in various are as, HIPAA fits in qu ite well. It acts
like any other indi vidual with needs. However,
failing to meet its need can result in large pen al­
ties and even the closure of your practice! Every­
where patient informa tion goes, th is indi vidual
will follow. There will be hundreds of these in
your practice. Sometimes they will be gro uped
toge ther and sometimes lounging around.

Waiting Room
Your waiting ar eas should be a place of comfort
becaus e this is the heaviest need in the mind of
a patient. However, to increase comfort, you'll
need to lower anxiety, as th is is a feeling ex­
pected by the pat ient receiving a procedure or a
potenti al pat ient receiving cons ulta tion . To com­
bat anxiety, use elements that are soothing in
natu re. Thi s may come in the form of custom
furniture , artwork, soft music, special lighting,
and proper interior color choices.

When selecting furniture, custom European
furniture function s well, because it can be
crafted to provide comfort in a variety of styles,
woods, and colors . Its timel ess nature differen­
tiat es it from ot her furn iture that becom es out­
dated over time an d with chan ging trends. It fur­
ther can deliver a message tha t the prac tice is on
top of current technologies. It sho uld be not ed
that furniture is essent ially art, and art adds fla­
vor to good architecture.

Artwork can add or detract from a feeling of
comfort. Artworks containing minima l colo rs,
that are impressionistic in style, or that present
scenic views calm an an xious mind and are the
best cho ices.

Empl oy techn ical elements like audio and
video to provide additiona l comfort. Music is
a grea t sedative in all areas of a pr actice . It can
lower anxiety not just for pati ent s but also for
pract itioners and assistants. It is alwa ys best to
err on a softe r side in both style and volume.

Video is another great tool to lower anxi­
ety, because it gives your patient something else
to think about while waiting. However, video
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messages should not contribute to anxiety or
stress. Too often, practices contain televisions
with news channels broadcasting disaster and
negativity. This can only add to the anxiety your
patient already had on the way to the appoint­
ment. Consider using an informational video
containing patient success stories or soothing
videos of nature. Instead of a standard TV set,
consider a flat-panel display that functions as
another piece of artwork while saving space.

Your waiting area is great place to incorpo­
rate newer lighting technologies that increase
comfort. Full-spectrum lighting simulates nat­
ural sunlight by using all the colors found in the
color spectrum. When installed and distributed
properly, it has proven to display a better sense
of individual well being, lowers depression, and
lessens feelings of lethargy. Science has proven
that fluorescent lighting for extended periods
contributes to depression and lowers a person's
energy level. Full-spectrum lighting should be
implemented throughout your practice so a pa­
tient's mood remains stable and your staff can
enjoy its benefits as well. Even your existing
practices can be fitted with full-spectrum light­
ing to add additional comfort anywhere in your
practice. Full-spectrum lighting has other bene­
fits that are explained later in this chapter.

Consultation Room
Although a waiting area may do well to lower
patient anxiety and increase comfort, more is
needed to gain trust, and a well-designed consul­
tation room can help. Your consultation room
is really an extension of your waiting area. A
patient's move from one environment to an­
other may change mood, increase fear, and cause
rash decision-making. If your need is for the pa­
tient to remain comfortable, you need to pro­
vide a smooth transition. Your goal should be to
minimize a change in the environment for your
prospective patient. Attend to all elements that
will accomplish this goal.

Surgical Operatory
In the past, practitioners would often consult
prospective patients in their office or even right

in an operatory. Although an office environment
is more comforting than an operatory chair, the
elements inside could be intimidating, private to
the practitioner, or may even violate HIPAA re­
quirements, as other patient information may
be contained within. An operatory area is a
strong change of environment for your patient.
Moreover, they could feel as though a surgery is
about to take place while they are considering
a procedure. An alternate approach is to use a
video message, implying that an implant proce­
dure "isn't as bad" as it might seem. It could
also free your time, as a practitioner, to perform
other tasks while your patient is "entertained."
to the idea of a procedure. The improper use or
lack of the elements could mean the loss of a
patient.

Prosthetic Operatory
Surgical or prosthetic operatories must meet the
needs of patients and implant practitioners while
having enough space for everyone to work si­
multaneously. This area is where your patients'
fear and anxiety can surge. To lower anxiety,
implement the same elements you use in the
waiting area, including soothing music and soft
colors. Because different practitioners, such as
a prosthodontist, may use this area, it must be
customized. The needs of all individuals will be
heavy and diverse. Consider their movement,
access to instruments, and resources required.
The area requires customized sink and cabinetry
for surgery, organized drawer structure, and ef­
ficient tool access, and it must match the flow of
dirty-to-clean sterilization procedures. Access to
a single microscope by two professionals with­
out disrupting the flow of personnel is a possi­
ble scenario. A new technology in carpet fiber
can change the floor to something comfortable
while the correct color choice can help person­
nellocate items that are dropped. Just as HIPAA
acts on your map as an individual with specific
needs, OSHA will influence the design of this
area, ensuring that its standards are met. The
technical element of video can be used to record
surgeries for later discussion and training. Be­
cause successful surgery depends on the level of
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sterilization, make sure you meet the need with
elements of material technology. Corian", alu­
minum, and glass are great sterile material
choices that can be cut, shaped, and placed
ergonomically while conforming to OSHA
standards.

Knowing the needs of all individuals is highly
required before choosing what elements fit this
area because of its complexity. It's important to
communicate the needs of everyone to anyone
involved in the actu al design and creation of this
area. For the most part, designers have experi­
ence and suggestions to share.

Hygiene and Recall Operatory
Your hygiene and recall operatory will need to
reacquaint your patient with comfort. After all,
waking up in a foreign place after surgery can
be awkward. Use elements that provide com ­
fort as in the waiting area. Although the surgery
was performed, its verification takes time with
follow-up visits . Follow-up visits by the patient
will require sterilization. In the meantime, meet
the need of sterilization with materials used in
other operatories.

Sterilization Area
The sterilization area should uphold the highest
sterilization principles that will safeguard your
patient and your implant practice. This is crucial
for the long-term success of an implant prac­
tice. Careful sterilization guidelines should be­
come routine, and the ergonomics of the facil­
ity need to assist in this process. No patients
should have access to this ar ea, and proper ma­
terials will assist in meeting sterilization stan­
dards.

Staff Lounge
Kitchen and staff areas are other great places
to continue with proper lighting and materials
used elsewhere. They can contain similar ele­
ments used in a waiting area but convey more
of a relaxing message than a comforting one.

Furthermore, a practitioner's office intro­
duces further security requirements from HIPAA
but can remain friendly in appearance. The prac­
titioner's office and access to patient information
are of heavy conc ern to HIPAA individuals on
your map. This is because practitioners gener­
ally have higher access to patient information.
Th erefore, it is extremely important that you re­
main up to date on HIPAA requirements . It may
come in the form of a custom-designed desk with
a locking keyboard drawer. X-ray viewers can
often be placed in improper locations and view­
ing angles. Consider the need to customize their
location and lighting control.

After you have performed a mental walk­
through for each area of your practice and ap­
plied the elements, you must consider traffic flow
as a whole. Congestion can make staff and per­
sonnel very frustrated when they find themselves
bumping into each other. Staff may find them­
selves willing to go around areas they would
normally pass through to be more productive
and efficient. Combat this problem by combin­
ing ergonomic furniture with a well thought-out
architectural layout. Ergonomics provides a bet­
ter flow for both patients and practitioner.

Proper element utilization will lead to an ef­
ficient, safe practice and more return patients.
In conclusion, innovation, technology, and ar­
chitecture combined are crucial design elements
that when used properly will lead to a successful
implant practice.
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Abscess around cover screw, 147
Abutment

inabil ity to perfectly connect, to implant, 147
SynCone, 194, 198-1 99,203-204

Access brush, implant overdentures and, 211
Accretions, remo val of, implant overdentures

and ,21 3
Acid-etched surface, 154, 169
Acrylic denture base, clinical and laboratory

procedures for VKS-OC rs at tachment, 45, 49
embedded in, 45

Alignment, 37, 172
of stud attachments, 37
of tr ajectory of implant, Maximus OS,

overdenture implant and, 168-171
Alignment drill aligning tra jectory of implant

and, 172, 175
Allogeneic bone, bone grafting and, 141
Allograft, bone grafting and , 140- 141
Alloplast, bone grafting and , 140-141
Alveolar bone, access to, 33, 144, 171-1 72,

181-183
ERA Overdenture Implant and, 171-1 72,

181-183
Maximu s OS overdenture implant and, 169

Alveolar ridge
sagitta l relationship of bar to, 66
vertical relat ionship of bar to, 66

Ambassadors, successful implant practice and,
22 7

Anchors, retenti ve. See Retentive anchors
Anesthesia, 147
Angle correction gauge kit, ERA, 39-40
Ankylos implant system, 90
Anterior crestal incision with or with out

vestibular release, 133-134
Anterior interferences, elimination of, 124,

127-129
Anterior mandible, lingual swelling after

implant placement in, 146
Anterior-posterior distance rule, bar

attachments and, 68
Antimicrobials, 212
Apical portion, tapered, parallel body with,

170
Artwork, selection of, in waiting room,

229-230
Aspirin , effect of, on coagulation pro cess,

132
Astra ball abutment, 57
Astra implant, 57-58
Attachment assemblies

evaluation of components of, 213-214
factors influencing diagnosis and resiliency

level of, 33
for Straumann implants, 155

233
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Attachment design
classification of overdenture implants based

on features of, 168-169
cleansable, failure to achieve, 210-211

Attachments
bar. See Bar attachments
Clix, 57-60
combination resilient, 32
ERA, 37
hinge resilient , 32, 81
resiliency of, 76
restricted vertical resilient , 32
rigid non-resilient, 25, 32, 107
rot ary resilient, 32
stud. See Stud attachments
universa l resilient, 32

Attachment selection
biomech anica l considerations and , 33
biomechanics of maxillary overdenture and,..,..,

.).)

criteria for, 32-33
different attachment assembl ies and , 33
distal extension to bar and, 33
factors influencing design and resiliency level

of attachment assembly and, 33
load distribution of stud us. bar attachments

and,33
pr inciples of, 31-33
types of attachments based on resiliency and,

32
Autograft, bone grafting and , 140-141
Availab le bone quantity in diagnosis and

treatment planning, 15

Balanced occlusion, set-up procedure for,
utilizing Vita Physiodens teeth, 113

Balancing excursion, eccentric jaw moveme nts
and, 129

Balancing side, eccentric balance and, 127
Ball bearings (BBs), 12-13
Bar

distal extension to, 33
Dolder. See Dolder bar
flexibility of, 64
Hader. See Hader bar
parallel, 78-79
passive seat of, 82
sagittal relat ionship of
to alveolar ridge, 66-67

INDEX

to hinge ax is, 67
vertical relat ionship of, to alveolar ridge, 66

Bar arrangement, 64
Bar assembly, incorporation of, into denture, 82
Bar atta chments, 33, 63-81

bar materials and, 63
based on cross-sectional shapes, 63
based on nature of their resilienc y, 64
Dolder bar and , 72-75
fundamentals of bar arrangement and, 64
Hader bar and, 63, 69-73
load distribution of, 33
Vario Soft Bar Pattern VSP and, 76

Bar clips, 63
Bar joint , 32, 64, 72-73, 75-76
Bar materials, 63
Bar riders, 63, 69-73, 213
Bar unit, 64, 72, 75
BBs. See Ball bearings (BBs)
Betamethasone, 132
Bio-Gide, 143
Biomechanics

attachm ent selection and, 31-33
lingualized teeth and, 122-123
of maxillary overdenture, 33
risk factors for lower implant overdentures

and, 106
risk factors for upper implant overdentures

and, 105
BioMend, 142
BioMend Extend, 143
BIOS. See Breda Implant Overdenture Study

(BIOS)
Blood pressure of surgica l patient, 132-133
Bone

allogeneic, 141
alveolar. See Alveolar bone
cancellous, 17-18, 144
compact, 17-18
ERA Overd enture Implant and, 179-180
height of, 11-15
length of, 15
porous, 18
shape of, 15
thick , 17-18
thin , 17-18
width of, 15
xenogeneic, 141

Bone grafting, 15, 17, 104, 140-141, 144, 163
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Bone quantity
availab le, in diagnosis and trea tment

planning, 11-19
classificati on of edentul ous ridges based on,

17
Bone-sprea ding sequence, split-contro l system

and, 144
Bone supported surgica l guides, 26
Branding of implant practice, 226- 22 7
Brand name, successful implant practice and,

227
Brealloy F 400, 80
Breda Implant Overdenture Study (BIOS), 5
Bredent PiKuPlast HP 36, 79
Bredent "Thixo Rock," 78
Bredent Vario Soft Bar Pattern , 76
Bredent VSP bar, 81
Brush

access, 211
denture, 212
interde ntal, 211

Buccal corridor, 117
Buccal cusp interferences, maxillary,

elimination of, 124, 126
Buccal incision, mandibular surgery and, 136
Buccolingual position, mandibular teeth and,

124
Budget, pat ient 's, successful implant practice

and,226
Burs, careful handling of, disinfection and, 140

Calculus, instruments for, 213
Camlog, 198
Camtube, 198
Cancellous bone, classificat ion of edentul ous

ridges based on, 17-18
Cap, healing, difficulty inserting, 147
Case acceptance, successful implant practice

and,225-226
Castable bar; plastic, advantages of, 77
Castable ERA attachment, mandibular

implant-support ed overdenture utilizing
Hader bar and, 72

Casta ble Hader bar attac hment with gold alloy
clips/riders, fabrication procedures for,
70-71

Castable Hader bar attachment with plastic
clips/r iders, fabricat ion pro cedures for,
70-71

235

Caw ley, Peter, 206
Center point vision, successful implant pract ice

and, 216-217
Centric occlusion contacts, reestablishing,

128
Centric relation, 5, 11,48,52, 78, 81, 90, 93,

120, 129
Centric stops, mand ibular; equilibra tion and ,

128
Chair-side utilization proc edures

of Astra implant, 57
of Clix at tachment, 57
ERA attachments and, 39
ERAOverdenture Implant and, 179
Maximus OS overdenture implant and,

169-170
prosthetic steps and, 167, 178, 187, 198
of retentive anchor abutment and elliptical

matrix, 55-56
Chlorhexidine, 133 , 147, 166, 201, 212
Chrome cobalt framework, clinical and

laboratory procedures for VKS-OC rs, 49
attachment cast within, 49

Cleansable at tachment design, failure to
achieve, 210-211

Clips
bar, 104
gold alloy, 71- 73
Hader, placement of, 82
meta l. See Me tal clips
meta l, us. plastic Hader, 63, 72
parallel-sided, for rectangular bar; 77
plastic, castable Hader bar attac hment with,

fabrication pro cedures for, 70- 71
snap-on, 77-78

with no extension, 78
with par allel-sided extension, 77

VKS-OC rs stud atta chment and, 44--45
Clix at tachment, 57-60

design specifications of female component of,
57,59,1 70

Clix inserts, replacing, 57- 58
Clopidogre l (Plavix) , effect of, on coagulation

process, 132
Cobalt framework, chrome, clinical and

laboratory procedures for VKS-OC rs,
49

attachment cast within, 49
CO-Comfort GC, 166
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Coe-Comfort, 139
Collar, polished, Straumann Implant System

and, 153, 155, 157, 159
Combination resilient attachments, 32
Compact bone, classification of edentulous

ridges based on, 17-18
Compstat, 218
Computed tomography (CT scan) , 12, 14-15,

26-28, 147, 172, 182
Consultation room, successful implant practice

and,228,230
Continuous sutures, 138-139
Conventional suture vs. implant overdenture, 3
Cords, flossing, implant overdentures and, 212
Core principles of successful implant practice.

See Implant practice, successful, core
principles of

Coumadin. See Warfarin (Coumadin)
Cover screw, 134, 147, 165-167

abscess around, 147
exposed, 147

Crestal incision, 133-134, 136, 167, 194
anterior, with or without vestibul ar release,

133-134
extended, mandibular surger y and, 134
full arch extended, 134
mandibular surgery and, 134
maxillary surgery and, 136
with vestibular releasing incisions, 134
without releasing incisions, 134

Crock, Ray, 220
CT scan. See Computed tomography (CT scan)
Curve

of Spee, 125
of Wilson, 125

Curved occlusal plane, mandibular teeth and,
122

Cusps, maxillary lingual, equilibration and,
122-123

Delayed loading protocol with SynCone
concept, 202

Dentists: An Endangered Species, 225
Denture

conventional, vs. implant overdenture, 3
incorporation of bar assembly into, 82

Denture base, acrylic, clinical and laboratory
procedures for VKS-OC rs attachment, 45
embedded in, 45

INDEX

Denture base extensions, bar attachments and,
68-69

Denture brushes , 212
Denture teeth, occlusal schemes formed by,

112-113
Dexamethasone, effect of, on pati ent's ability to

heal after surgery, 132
Diabetes, effect of surgery on patient with,

132
Diagnosis and treatment planning, 11-23

anatomical considerations during diagnosis
and treatment planning process and , 15

benefits of diagnostic mounting and, 11
diagnostic workup for implant

overdentureand, 11
joint treatment planning and, 15
radiographic evaluation and, 12

Diagnostic mounting, benefits of, 11-12
Diagnostic stent, surgical guide and. See

Surgical guides and diagnostic stent
Diagnostic workup for implant overdentures,

11
DICOM-3-format,27
Disinfection

of hands, 133
of instruments, 133

Distal exten sion to bar, attachment selection
and,33

Dolder, Eugen, 72
Dolder bar, 5, 32, 63, 72-73, 75-76

contraindications for, 73
dimensional specifications of, 73
fabrication procedure for, 75
indications for, 72-73

Dolder bar joint, 32, 75-76
fabrication procedure for, 75

Dolder bar joint attachment assembly, relining
an overdenture with, 76

Dolder bar unit attachment assembly, relining
overdenture with, 75

Draping of patient for surgery, 133
Drilling, hemorrhaging during, 146
Drilling sequence for standard implants, 156

Straumann Implant System and, 153-159
Drills

alignm ent, aligning trajectory of implant and,
137,156, 163, 172-1 73

careful handling of, disinfection and ,
140
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Early loading, mandibular implant, 192
overdentures and, 192-203

Eccentric balance, implant-supported, 127
overdenture and, 127

Eccentric jaw movements, implant-supported,
129

overdenture and, 129
Edentul ous ridges , classification of, based on

bone quantity, 15-17
Education, patient. See Patient education
Elliptical matrix, retentive anchors and ,

53-56
Emotional pain, 146

in patient's decision to have treatment,
222

successful implant practice and, 222
Emotional values, listening for, successful,

implant practice and, 221
Endopore dental implant system, 17,

161-167
advantages of, 162
implant unco vering steps for, 167
post surgical instructions for, 166-167
pro sthetic steps for, 167
shor t, mechanical rationale for, 162-163
surgical steps for, 163

Endosseous diameters, Straumann Implant
System and, 154-155

End-tufted toothbrushes, implant overdent ures
and ,211

Epinephrine, anesthesia and , 133
Epoxy, 92
ePTFE. See Polytetrafluoroethylene (ePTFE)
Equilibration

after processing, 128
comp letion of, by adjusting incline planes of

mandibular posterior teeth, 129
sequence of, after processing, 128

Equipment. See Instruments
ERA angle correction gauge kit, 39-40
ERA attachment, 37, 72

castable, mandibular implant-supported,
72

overdenture utilizing Hader bar and, 72
ERA implant, 187
ERA male component, changing, 43 ,

189
ERA Overdenture Implant, 179-180

changing male component of, 168

237

design specifications of, 168, 180
surgical steps and , 171-172

ERA plastic handle gauges, 39
Erosion , spark. See Spark erosion
Error, magnification, of panoramic x-rays,

determining, 11-14
Excessive retention of overdenture, SynCone

conceptand,202-203
Expectations, pat ient . See Patient preferences

and expectations
Exposed cover screw, 147
Exposed implant threads, 146
Extended crestal incision, full arch , 134
Extended crestal incision, mandibular surgery

and, 134-135
External marketing objectives, successful,

implant practice and, 227, 228

Fabrication procedures, 70-75
for castable Hader bar attachment, 70
with gold alloy c1ips/riders, 71
with plastic clips/riders, 72
for Dold er bar joint, 72
of hinge resilient overdenture using Bredent

VSP bar, 81
of rigid fully implant-borne overdenture,

using parallel bar, 78
Failure to achieve c1eansable attachm ent design,

210-211
Female attachments

implants with, 170
interchangeable, 170

First lower premolar, setting up, for balanced
occlusion, 114, 116

First upper premolar, setting up, for balanced
occlusion, 113

Fishtailing, attachment selection and, 31-32
Fixed implant-supported prosthesis vs. implant

overd enture, 3-4
Flap designs

basic, 133
incisions and, 133

Flaps, mini, 134
Flap technique, gaining access to alveolar bone

and , 171-1 72, 181, 187
Flexibi lity of bar, bar attachments and , 64
Flossing cords, implant overdentures and,

212
Fluore scent lighting, effect of, on mood, 230
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Follow up and maintenance of implant
overdentures, 210-213

characteristics of ideal peri-implant tissues
and,210

consequences for failure to achieve
cleansable, attachment design and, 210

home care implements and , 211
recommended routines at recall visits and ,

213
"Forg iving" intercuspation, 120-121
Fram ework-reinforced overdenture, SynCone

abutments and, 202-203
Front line management concept, 217-218
Full arch extended crestal incision, 134
Full implant-supported implant overdenture,

4-5, 68-69
Full-spectrum lighting, effect of, on mood,

230
Fully edentulous ridges, classification of, based

on bone quantity, 15-16
Fully implant-supported overdentures, 4-5, 69,

85
Furn iture , selection of, in waiting room ,

229

George Schick Dental Comp any, 29
Gingival cuff heights of Astra ball abut ment,

38, 57
Gingiva supported surgical guides, 26
Giuliani, Rudolph, 218
Gloves, sterile, 133
Glucose metabolism, diabetes and, 132
Gold alloy clips/riders, castable Hader bar

attachment with, fabrication procedures
for, 69-71

Gold screw, difficulty inserting, 147
GORE-TEX, 142
Grahing, bone, 140-141, 163
Granulation tissue around implant head , 147
Guide pins, aligning trajectory of implant and,

46,49
Gysi,123

Hader, Helmut, 69
Hader bar, 32, 63, 69- 72

Casta ble, 70
with gold alloy clips/riders, fabrication,

procedures for, 71, 72

INDE X

with plastic clips/riders , fabri cat ion ,
procedures for, 70, 72

mandibular implant-support ed overdenture,
utilizing, 72

metal clips and, 72
Hader bar attachment assembly

troubleshooting for, 72-73
Hader clip placement, 71-72
Hader Vert ical, 69
Hard accretions, removal of, implant

overdentures and, 213
Hea ling cap, difficulty inserting, 147
Healing period

before loading , mandibular implant
overdentures and, 192

for Straumann implants with SLA surface,
160

Healing phase, initial, overdenture implants
acting as transitiona l implants during,
169

Height of bone in diagnosis and treatm ent
planning, 11-1 7

Hemoglobin Al C in assessment of glucose
control, 132

Hemorrhaging during drilling, 146
Hin ge ax is, sagitta l relationship of bar to, 67
Hinge movement, attac hment selection and,

32- 33
Hin ge resilient at tachments, 32
Hin ge resilient overdenture, fabr icat ion,

procedures of, using Bredent VSP bar, 81
HIPAA, 22 8-231
Home care, VKS-OC rs stud attachment and,

44-45
Homecare imp lements, plaq ue-control, 211
Hygiene and recall operatory, successfu l

implant practice and, 228, 231
Hyp ertension, effect of surgery on pati ent with,

132-133

Ibuprofen, 133
Immedi ate loading, mandibular implant

overdentures and, 192
Immedi ately loaded implants, clinical

conditions affecting outcome of, Osstell
Mentor and, 208

Immediate sta bilization for overdenture as
purpose of overdenture implants, 169
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Implant. See also Implant overdentures;
Overdenture implants; Overdentures;

alignment of trajectory of, Maximus OS
overdenture implant and, 169-171, 176

Astra, 57
body of, rough surface on, Straumann

Implant System and, 154, 160
Endopore. See Endopore dental implant

System
with female attachments, 168
fracture of, during insertion in osteotomy,

147
immediately loaded, clinical conditions

affecting outcome of, Osstell Mentor
and,208

inability to perfectly connect abutment to,
147

with male attachments, 168
marking location of, ERA Overdenture

Implant and, 180
mobile, 147
painful, 147
placement of

ERA Overdenture Implant and, 179-180
Maximus OS overdenture implant and,

169-170
sensitive but immobile, 147
Straumann. See Straumann Implant System
successful integration of, with surrounding

tissue, 140
supporting, loading of, effect of shape of

mandible on, 107
transitional, during healing phase,

overdenture implants acting as, 162, 169
Implant bed, preparation of, Straumann

Implant System and, 155
Implant 3D software, 28
Implant head, granulation tissue around, 147
Implant insertion, Straumann Implant System

and, 156-157
Implant mobility after placement, 146
Implant overdentures, 168-191. See also

Implant Overdenture implants;
Overdentures

bar attachments, 75
clinical applications for measurement of

implant stability using Osstell Mentor,
206

239

comparison of treatment strategies f01; 4
core principles of successful implant practice,

216-231
diagnosis and treatment planning, 11-19
Endopore Dental Implant System, 161-167
follow up and maintenance of. See Follow up

and maintenance of implant
overdentures

fully implant-supported, 4-5, 69
indications for, 4
mainly tissue-supported, 4-5
mandibular, loading approaches for. See

Mandibular implant overdentures,
loading approaches for

occlusion and implant-supported
overdentures, 112-130

overdenture implants, 168-191
patient preferences and expectations, 3-5
principles of attachment selection, 31-33
spark erosion, 85-100
Straumann Implant System, 153-159
stud attachments, 37-59, 105,211
surgical considerations for. See Surgical

considerations for implant overdentures
surgical guide and diagnostic stent, 24-29
tissue-implant-supported, 4, 79
treatment success with overdentures,

104-107
Implant placement, osteotomy and, 137-138
Implant practice, 216-231

branding of, 226-227
criteria for, 228
successful, core principles of, 216-231

branding of implant practice and, 226-227
design criteria for implant practice and,

228
marketing and, 216-227
restorative practice and, 224
sales and, 220-221
systems and, 217-218
team and, 216-226
vision and, 216-230

Implant site, tapping of, Straumann Implant
System and, 156

Implant stability, clinical applications for
measurement of, using Osstell Mentor,
193,206-209

Implant Stability Quotient (ISQ), 207
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Implant-supported overdentures
common mistakes in contruction of, 6
mandibular, utilizing Hader bar and castable

ERA attachment, 72
occlusion and. See Occlusion and

implant-supported overdentures
Implant-supported prosthesis, fixed, vs. implant

overdenture, 3-4
Implant survival, 104
Implant threads, exposed, 146
Incisions

anterior crestal , with or without vestibular
release, 133-134

buccal, mandibular surgery and, 134
cresta l. See Crestal incision
extended crestal, mandibular surgery and,

134
flap design and, 133-134
full arch extended crestal, 134
palatal, mandibular surgery and , 134
releasing, crestal incision without, 134
vestibu lar, 133-135

Incline planes of mandibular posterior teeth ,
completing equilibration by adjustment
of,129

Inhalation anesthesia, 133
INR . See International Nornalized Ratio (INR)
Instructions, postoperative. See Patient

Education
Instruments, 133

for calculus, 213
disinfection of, 133
treatment room preparation and utilization

protocol and, 133
Insufficient retention, SynCone concept and, 73,

202
Insulin in assessment of glucose control,

132
Interchangeable female components, 170
Intercuspation, "forgiving," 120-121
Interdental brushes, implant overdentures and,

211-212
International Nornalized Ratio (INR), 132
I shape of VSP bar; 77
ISQ. See Implant Stability Quotient (ISQ)
Ivoclar, 28, 123, 126
Ivoclar ortholingual teeth, set-up procedure for,

123
lingualize d occlusion utilizing, 123

INDEX

Jaw movements, eccentric , implant-supported
overdenture and, 129

Joint treatment planning, 15
Language, successful implant practice and,

225
Leadership, 218, 220
Leadership, 218, 220
Length of bone in diagnos is and treatment

planning, 15
Lighting, effect of, on mood, 229-231
Lingual contact occlusion, 122-123
Lingual cusps, maxillary, equilibration and ,

122-123, 125, 129
Lingualized occlusal scheme, 122-123
Lingualized occlusion, 81, 122, 123

history of, 123
utilizing Ivoclar ortholingual teeth, set-up

procedure for, 123
Lingualized teeth, 133-134
Lingual swelling after implant placement in

anterior mandible, 146
Lip, lower, postopera tive sensory disturbance

of, 147
Load distribution of stud vs. bar attachments,

33
Loading

early, 192
healing period before, 192
immediate, 192
premature, 192
progressive, 192
of supporting implants, effect of shape of

mandible on, 107
Loading approaches for mandibular implant

overdentures. See Mandibular implant
overdentures, loading approaches for

Locking sutures, 139
Loose bone, classification of edentulous ridges

based on, 17
Loosely str uctured cancellous bone, 17-18

classification of edentulous ridges based on,
17

Lower first molar, 118
occlusal contacts of, 114-120
setting up, 116

Lower first premolars, occlusal contacts, 113
between upper first premolars and, 113-114

Lower implant overdentures, biomechanical
risk factors for, 105
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Lower lip, postoperative sensory disturbance of,
147

Lower second molar, 117, 122
occlusal contacts of, 114-120
setting up, 116

Lower second premolars, 116
occlusal contacts of, 116
setting up, 113

Magnetic attachments, 32-33
Magnification error of panoramic x-rays,

determining, 11-14
Male attachments, implants with, 168
Mandible

anterior, lingual swelling after implant
placement in, 146

shape of, effect of, on loading of supporting
implants, 107-108

Mandibular centric stops, equilibration and,
129-130

Mandibular implant overdentures, loading
approaches for, 192

advantages of immediate loading in
implant-supported overdenture cases
and, 193

determining loading strategies and, 192
healing period before loading and , 192
premature loading and, 192
procedural sequences and, 203
success of premature loaded implants and,

193
SynCone abutments and

framework-reinforced overdenture and,
203

SynCone concept and, 194
treatment protocol requirements and, 193
troubleshooting and, 202

Mandibular implant-supported overdenture
utilizing Hader bar and castable ERA
attachment, 72

Mandibular posterior teeth, incline planes of,
completing

equilibration by adjustment of, 129
Mandibular surgery, 134
Mandibular teeth, position of, 124
Marketing, successful implant practice and,

216,223
Matrices

elliptical, retentive anchors and, 53-54

241

parallel-sided, for rectangular bar, 77- 78
snap-on, with no extension, 78
snap-on, with parallel-sided extension, 77- 78
VKS-OC rs stud attachment and, 44

Mattress, horizontal, 139
Maxillary buccal cusp interferences, elimination

of,126
Maxillary lingual cusps, equilibration and,

129
Maxillary overdenture, biomechanics of, 33
Maxillary surgery, 136-146
Maxillary teeth, position of, 125
Maximus OS implant, 170-171, 178
Maxwell, John, 216, 220
MDI Implant, 168
med3D technology, components and

advantages of, 27
Meredith, Neil, 206
Metal clips, 63, 71- 72

advantages of, 72
disadvantages of, 72
vs. plastic Hader, 72

Microsaws, surgical, 143
Mini dental implants, 168
Mini flaps, 134
Modified posterior setup, 123
Molars, setting up, 116
Mounting, diagnostic, benefits of, 11-12
Mouth, patient's, preparation of, for surger y,

144
Mucocitis, peri- implant, 210
Mucosa, compression of, by bar, 66
Music, relaxation and, 229-230

Neomem, 143
Nimetic-Cem, 203
No-flap technique, gaining access to alveolar

bone and, 172, 182
Non-anatomic teeth, 120, 121
Noncurved occlusal plane, mandibular teeth

and, 124-125
Non-locking sutures, 138
Non-resobable membranes, bone grafting and,

140, 142
Non-resorbable materials for suturing

techniques, 142-143

Occlusal adjustment, 43, 57, 78, 113, 120, 123,
128
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Occlusal contacts
of lower first molar, 114
of lower second molar, 114
of lower second premolar, 115
between upp er and lower first premolars,

114
of upper first molar, 117
of upper second molar, 119
of upper second premolars, 114

Occlu sal plan e, height of, mandibular teeth
and, 124-125

Occlu sal radiographs, 147
Occlu sal scheme

formed by denture teeth , 112
lingualized, 122

Occlu sion
balanced, set-up procedure for, utilizing Vita

Physiodens teeth, 113
central, reestablishing, 128
and implant-supported overd entures, 112
eccentric jaw movements and, 129
equilibration after processing and, 128
history of lingual contact and, 123
history of lingualized occlusion and, 120
occlusal adjustment and, 120
occlusal schemes form ed by denture teethand,

112
set-up procedure for balanced occlusion

utilizing Vita Physiodens teeth and,
113

set-up procedure for lingualized occlu sion
utilizing Ivoclar ortholingual teeth and,
123

lingual contact, 123
lingualized. See Lingualized occlusion

Old er patients, attracting, successful implant
practice and, 224-225

Op en-ended questions , successful implant
practice and, 221

Operatory
prosthetic, 230
recall, 231
surgical, 230

Organizational model/s ystems, successful
implant practice and, 21 7

Ortholingual teeth, 123
Ivoclar, set-up procedure for lingualized

occlusion utilizing, 123
OSHA,230-231

INDEX

Osstell Mentor, clinical applications for
measurement of implant stability using,

206-208
clinical conditions affecting outcome of

immediately loaded implants and ,
208

clinical stages when ISQ measurement can be
recorded and, 208

Osteoporosis, edentulous ridges and, 15-17
Osteotomy

fraction of implant during insertion in,
147

and implant placement, 137
preparation of, ERA Overdenture Implant

and, 179-180
widening of, Ma ximus OS overdenture

implant and , 169
Overdenture implants, 168-191 See also

Implant; Implant overd entures
Overdentures

basic purposes for, 169
classification of, based on attachment design

features , 168
ERA,1 79
Maximu s OS, 169

Overdentures, 168-191. See also Implant;
Implant overdentures; Overdenture
implants

excessive retention of, SynCone concept and,
202

framework-reinforced, SynCone abutments
and,203

hinge resilient, fabrication procedures of,
using Bredent VSP bar, 81

immediate stabilization for, as purpose of
overdenture implants, 169

implant. See Implant; Implant overdentures;
Overdenture implants

implant-supported, occlusion and. See
Occlusion and implant-supported
Overdentures

lower implant, biomechanical risk factors for,
106

mandibular implant-supported, utilizin g
Hader bar and castable ERA attachment,
72

maxillary, biomechanics of, 33-34
relining. See Relining an overdenture site

preparation for
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treatment success with . See treat ment success
with overdentures

upper implant, biomechan ical risk fac to rs for,
105

O wne rship of problem in patient's decision to
have treatment, 22 2

Pain
emotional. See Emotion al pain postop erati ve

Palatal incision, ma xillar y surge ry and, 136
Pan oramic landmarks, 13
Panoramic radiograph, 12
Pan oramic x-rays, magnification error of,

determining, 12-13
Par allel bar, fabrication procedures of rigid fully

implant-borne overdenture using, 78
Parallel body with tapered ap ical portion, 170
Par allel-sided matrices/clip s for rectan gular bar,

77-78
Parelling device aligning tr ajector y of implant

and, 172-1 73
Passive sea t of bar, ver ifica tio n of, 82
Pat ient educa tion, 225-226

postoperati ve, SynCon e conc ept and, 20 1
presurg ical, 132
successful implant pr actice and, 216-223

Patient preferences and expecta tions, 3-5, 32
Breda Impl ant O verd enture Study an d, 5-6
common mistake s in constr ucting,

implant-support ed overden tures and, 6
comparison of treatment strategies for
implant overdentur es and, 4- 5
implant overdenture vs. conventi on denture

and, 3
impl ant overdenture vs. fixed, 4
implant-supported prosthesis and, 4
indications for implant overd enture and, 4
overdenture treatment strategies and, 6
successful implant-supported overdenture

and, 6
Pat ients

budget of, succ essful implant prac tice and,
226

older, attracting , successful implant pr actice
and,224- 22 5

select ion of, SynCone concept and, 194
successfu l implant pr act ice and, 216-223
tr eatment room prep ar at ion and utilizat ion

protocol and, 133

243

treatment success with overd entures and,
104-107

Peri-implantitis,210-211
Peri-implant mu cocitis, 210-211
Peri-implant tissues, ideal, characteristics of,

210
Personnel. See Team
Plaq ue-control implements, home-care, 211 ,

214
Plastic castable bar, ad vantages of, 77
Plastic clips/r iders, castable Hader bar

attachme nt with, fabrication procedures
for, 70

Plastic Hader vs. metal clips, 72
Plastic handle ga uges, ERA, 39-40, 165
Plavix. See Clopidogrel (Plavix)
Polished collar, Straumann Impl ant System and,

153
Polytetrafluoroeth ylene (ePTFE), bone grafting

and, 13 9, 142
Porcela in, spa rk eros ion and, 88
Porous bon e, classification of edentu lous ridges

based on, 17-18
Position ing device Xl , 29
Posterior teeth , man dibular, incl ine plan es of,

com pletin g equilibration by adjustment
of, 129

Post-h ealin g criteria for successful integrat ion
of impl ant with surrounding tissue, 140

Postoperati ve care, 201
implant overdent ures and, 201

Postop erative instruc tions . See Patient
education

Postoperative pa in, 146
Pound's Tr ian gular, 124
Prednisone, effect of, on patient's ability to heal

after surgery, 132
Prefabricat ed titanium bar, advantages of, 77
Preferences, patient. See Patient preferences and

Expecrations
Premature loading, mandibular implant

overdent ures and, 192
Premolars, setting up , for balan ced occlusio n,

113
Presurgical instru ction s. See Pat ient educatio n
Presurgical steps, SynCone concept an d, 194
Procedural seq uence s, SynCone concept and,

203
Processing, equilibra tion after, 12 8
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Progressive loading, mandibular implant,
overdentures and, 192

Prosthesis
clean ing of, 213
fixed implant-supported, V5. implant

overdenture, 4
Prosthetic operatory, successful implant practice

and, 230
Prosthetic steps, 167, 178, 187, 198

ERA Overdenture Implant and, 179
Maximus OS overdenture implant and, 169
SynCone concept and, 194-203

Prosthetic success, 104
Protrusion, eccentric balance and , 128
Protrusive contacts, eccentric jaw movements

and, 128
Proxy Tip, implant overdentures and, 212

Questions, open-ended, successful implant
practice and, 242

Radiographic examination, 213
implant overdentures and, 213
occlusal, 13
panoramic, 12

RBT. See Resorbable blast texturing (RBT)
Recall visits, recommended routines at, implant

overdentures and, 213
Reception area, successful implant practice and,

229
Recommended routines at recall visits, implant

overdentures and, 213
Rectangular bar, parallel-sided matrices/clips

for, 77-78
Rectangular shape of VSP bar, 77
Releasing incisions, 134

crestal incision without, 134
vestibular, crestal incision with, 134

Relining an overdenture, 140
with Dolder bar joint attachment assembly,

75
with Dolder bar unit attachment assembly, 75

Research, marketing, successful implant
practice and, 227

Resiliency
of attachments, 31-33
classification of bar attachments based on, 32

Resilient attachments
combination, 32

INDEX

hinge, 32
restricted vertical, 32
rotary, 32
universal, 32

Resilient Dolder bar, 72
Resorbable blast texturing (RBT), 169-1 70
Resorbable materials, 139

bone grafting and, 140
for suturing techniques, 138

Resorbable membranes, bone grafting and, 139
Restorative practice, successful implant practice

and , 224
Restricted vertical resilient attachments, 32
Retention

excessive, of overdenture, SynCone concept
and , 202

insufficient, SynCone concept and, 73, 202
Retentive anchors, 52-56

adjusting retention of female component of,
54-55

chair-side utilization of, 55-56
contraindications for, 58-59, 60, 61
design specifications of, 53
elliptical matrix of, 53
Straumann,52

RH-BMP2, bone grafting and, 140-141
Riders

bar, 63
gold alloy, castable Hader bar attachment

with, fabrication procedures for, 71-72
plastic, castable Hader bar attachment with,

fabrication procedures for, 70
Rigid Dolder bar, 72-73
Rigid non-resilient attachments, 32
Robot, stationary, 29
Rotary resilient attachments, 32
Rotation movement, attachment selection and,

32,33
Rough surface on implant body, Straumann,

Implant System and, 153
Ri.ibeling, Gi.inter, 102

SAE Secotec Spark Erosion technique, 88
Sagittal relationship

of bar to alveolar ridge, 66-67
of bar to hinge axis, 67

Sales, successful implant practice and, 216, 220
Screw

cover, abscess around, 147
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cover, exposed, 14 7
go ld, difficulty inserting, 147
transfer, difficulty inserting, 159

Secotec-System impression copings, 97
Semi-anatomic teeth, 120-121
Sendex, Victor, 168
Sensory disturbance, postoperative, of lower

lip, 147
Shape of bone in diagnosis an d treatment

planning, 15
Sheffield test, 85

spark erosion an d, 85-86
Site preparation for overdentures, 140
SLA surface, 160

Stra uma nn implants with , healing period for,
160

Smart Peg, 207 , 209
Snap -on mat rices/clips

wit h no exte nsio n, 77-78
wit h parallel-sided extension, 77-78

Soft accre tions, removal of, imp lant
overdentures and, 213

Software, imp lant 3D planning, 27-29
Spark erosion, 85- 101

common reasons for ill fit an d, 88
process of, 88
Sheffield test and, 85

Spee, curve of, 125
Spinniing, attachment selectio n and,

31-32
Split-control system, 144
Spreaders, split-control system, 144
Square trea d pattern , M aximum OS implan t

and,170
Stability, implant, clinical applications for

meas urement of, using Oss tell Mentor,
206-208

Stab ilization, immediate, for overdenture, as
purpose of overd entu re imp lants, 169

Staff lou nge, successful implant practice and,
231

Standard Plus implants, 153
Stationary robot, 29
Stent, diagnostic, surgical guide and. See

Surgical guides an d diagnostic stent
Steri lization area, successful imp lant practice

and,26
Steroids, effect of, on patient's ability to heal

afte r surgery, 132

245

Straumann Implant System, 153-159
endosseous diameters and, 154
hea ling period for Straumann imp lants with

SLA surface and, 160
recommended attachment assemblies for, 155
regu lar neck imp lants and, 155
surgical steps for standard imp lants, 155
wo und closure and, 159

Straumann Retenti ve Anchor an d Abutment,
52-53

Stra umann Standard implants, 153
Stud attachments, 37

alignment of, 37
Astra Impl ant an d, 57
Clix atta chment assembly and, 57
ERA attachme nt and, 37
height of, 37
load distr ibution of, 33
relationship of, wit h each ot her, 37
relationship of, with pa th of insertion, 37
Straumann Retentive Anchor Abutment and,

52-53,55
VKS-OC rs Stud Attachment and, 44

Success, treatment, with overdentures . See
Treatment sucess wit h overdentures

Successful implant practice. See Imp lant
practice, successful, core principles of

Successfu l implant-supported overdentures, 6
Surgical considerations for imp lant

overdentures, 132-147
incisions and flap design an d, 133
mand ibular surgery an d, 134
maxill ary surgery an d, 136
osteotomy and impl ant placement and, 137
post-sur gical care and, 139
pre sur gical instructions and, 132
procedural considerations during, 137
procedural considera tions dur ing surge ry

an d, 137
site preparation for overdentures and, 140
split-control system and, 144
surgical-related problems an d, 146
suturing techniques used for imp lant

overdenture surgeries and, 139
Surgical guides

classification of, 26
and diagnostic stent, 26-27

components and advantages of med3D
technology and, 27
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Surgical hand disinfection, 133
Surgical micros aws, 143-144
Surgical operator y, successful implant practice

and,230
Surgical related problems, 146
Surgical steps , 163, 171, 180, 194

ERA Overdenture Implant and, 179
Ma ximus as overdenture implant and, 169
for standard implants, Straumann Implant

System and, 155
SynCone concept and , 194- 203

Suture material, 139, 160
Suturing techniques, 149-150

continuous, 138
horizontal mattress, 150
locking, 139
most commonly used, 139
non-locking, 138
non -resorbable material for, 139
resorbable material for, 139

SynCone abutment, 203
and framework-reinforced overdenture, 203

SynCone cap, 199-201
SynCone concept, 194-203
Systems, successful implant practice and, 21 6

Tapered apical portion, parallel bod y with, 170,
179

Tapered Effect implants, 153
Tapping of implant site, Straumann Implant

System and, 156
Team

members of, addition of, team decision on,
240

successful implant practice and, 237-245
Teeth

denture, occlusal schemes formed by,112
Ivoclar ortholingual, set-up procedure for

linguaIized occlusion utilizing, 123
lingualized , 122
mandibular, position of, 124
mandibular posterior, incline planes of,

completing equilibration by adjustment
of, 129

maxillary, position of, 125-126
non-anatomic, 120
semi-anatomic, 120
Vita Physiodens, set-up procedure for

balanc ed occlusion utilizing, 113

INDEX

Telescopic crown techniques, advantages of,
194

Telescopic riggings, 33
Th e 21 Indispensable Qualities of a Leader,

216-21 7
Thick bone, classification of edentulous ridges

based on, 17-18
Thin bone, classification of edentulous ridges

based on, 18
Thornton bridge and implant cleaner, imp lant

overdentures and, 212
Threads, exposed, 146
3D planning software, implant, 27
Ti6Al4V alloy, Endopore Dental Implant

System and, 161
Tissue

granulation, around implant head , 147
peri-implant, ideal, characteristics of, 210
surro unding, successful integration of

implant with , 140
Tissue-implant-supported implant overd enture,

4,69
Tissue punch technique, maxillary surgery and,

136
Tissue-supported implant overdenture, 4, 69
Titanium bar, prefabricated, advantages of, 77
Titanium plasma spray (TPS), 153
Toothbrushes, implant overdentures and, 211
TPS. See Titanium plasma spray (TPS)
Trabecular core, bone with, classification of

edentulous ridges based on, 17-18
Trajectory of implant, alignment of, Ma ximus

as overdenture implant and, 169
Transfer screw, difficulty insert ing, 147
Transitional implants during healing phase,

overdenture implants act ing as, 169
Translation, attachment selection and, 31
Treatment

comparisons of, for implant overdentures,
104-107

planning of, diagnosis and . See Diagnosis and
treatment planning, 11

Treatment room preparation and utilization
protocol, 133

Treatment success with overdentures, 104-107
biomechanical risk factors for lower imp lant

overdentures and, 105
biomechanical risk factors for upper implant

overdentures and, 105
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implant survival and, 104
patient related factors and , 105
pros thetic success and, 104
shape of mandible and its effect on loading of

support ing impl ants and, 107
Trial close, successful implant practice and,

221-222
Tri-calcium pho sphate, resorbable blast

texturing and, 170
21 Indispensable Qualities of a Leader,

216-217

Universal resilient attachments, 32
Upper first molar

occlusal contacts of, 119
settin g up , 119

Upper first premolars, occlusal contacts
between lower first premolars and, 114

Upper implant overdentures, biomechanical
risk factors for, 105

Upper second molar
occlusal contacts of
setting up, 114

Upper second premolars
occlusa l con tacts of, 115
setting up, 115

Utilizat ion procedures, chair-side. See
Chair-side ut ilizat ion procedures

Vario Ball-Snap-OC, 44
Vario Soft Bar Pattern VSP, 76- 77

clips of, shapes of, 76
shapes of, 76

Verification of passive seat of bar, 82
Vert ical movement, attachment selection and,

31
Vertical relationship of bar to alveolar ridge,

bar attachments and, 66

VertICal resilJen attachments, restricted, 32
Vestibular incision, 135
Vestibular incisions, mandibular surgery and,

134
Vestibular release, anterior crestal incision with

or witho ut, 133- 134
Vestibul ar releasing incisions, crestal incision

with, 133-134
Video, lessening of anxiet y and, 223, 229- 230
Vision, successful implant practice and, 216
Vita Physiodens teeth, set-up pro cedure for

balanced occlusion utilizing, 113-114
VKS-OC rs stud attachment, 44

Waiting roo m, successful implant practic e and,
229

Warfarin (Coumadin ), effect of, on coagulation
process, 132

Website, successful implant pra ctice and, 227
Widening of osteotomy, Ma ximus OS

overdenture implant and, 137
Width of bone in diagnosis and treatment

planning, 15
Wieland Dental-Technik Germ any, 92
Wilson, curve of, 125
Worki ng excursion, eccentric jaw movements

and, 127
Working side, eccent ric balance and, 127
Work up, diagnostic, for implant overdentures,

11
Wound closure, Straumann Implant System

and, 159-160

Xl, positioning device, 29
Xanax,133
Xeno geneic bone, bone grafting and, 141
X-rays, pan oramic, magnification error of,

determining, 11-12
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