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Analysis Of 435 Screw-Vent Dental Implants
Placed in 161 Patients: Software
Enhancement Of Clinical Evaluation

developmental period of os-

seointegration,' the exponen-
tial growth of the implant industry
has proliferated the number of im-
plant designs in the marketplace.?
The need to stay well informed of
the latest implant research through
Jjournal publications and continuing
education programs is more vital
than ever. When published clinical
research on the long-term effective-
ness of a given implant system is
deficient or lacking, clinicians must
rely on their own empirical clinical
evidence. Empiricism alone generally
cannot identify many of the variables
that affect the success of a dental
implant system.*¢ Basing clinical
decisions on objective, systematic
evaluations of the clinician’s own
empirical clinical data may serve to
strengthen clinical results.’

From 1987 to January 1, 2001,
961 patients were treated with 2774
dental implants of various designs in
a private periodontal practice. At the
time of placement, and at all subse-
quent follow-up appointments, rele-
vant clinical data on every implant
were recorded prospectively in an
electronic database (Triton DIMS;
Martin Lumish, Yorktown Heights,
NY). Many of the cases have been
monitored up to 13 years as part of
routine, long-term clinical follow-
up.” This paper will demonstrate how
the computer software program may
be used to assist the clinical evalua-
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This paper demonstrates how a
computer software program was
utilized in a private practice to
supplement the clinical evaluation
of one implant system. Clinical
data were entered into a computer
database at the time of implant
placement and up to 13 years for
Jollow-up appointments. Data were
divided into two groups and sub-
Jjected to lifetable analyses. The
focus group consisted of a
machined-titanium, screw-type im-
plant with an internal abutment
connection from one manufacturer,
The residual database consisted of
mixed implant designs with a vari-
ety of abutment connections and
surfaces from several other manu-
facturers. Lifetable survival data

between the two groups were gen-
erated. Cumulative survival rates
from 0 to 13 years were 94.2%

(n = 435) for the focus group and
90.1% (n = 2339) for the refer-
ence group. There were 25 im-
plants lost in the focus group and
11 other implants were deemed “at
risk.” Survival results from other
lifetable analyses are also pre-
sented for the two groups. Docu-
mentation of empirical clinical data
in a computer software database
over a period of time can help pri-
vate practice clinicians better eval-
uate the dental implant systems
used in their practices. (Implant
Dent 2002;11:58-66)

Key Words: dental implants, em-
piricism, software, research

B L e B e e e o Sy

tion of one dental implant system
recorded in the database.

MATERIALS AND METHODS
Patient Selection and Treatment

All patients were carefully evalu-
ated medically, clinically, and psy-
chologically for treatment suitabili-
ty,*?* and informed patient consent
was obtained before treatment.?-
Patients and/or procedures that pre-
sented a relative risk of implant fail-
ure were not necessarily excluded
from treatment, if the patient’s gen-
eral health, oral condition, restorative
goal, and other clinical factors could
provide some compensatory benefits
to outweigh the risks. In all cases,
the benefits and risks of dental im-
plant therapy were thoroughly dis-
cussed to assist each patient in mak-
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ing an informed decision about
treatment. In patient selection, for
example, heavy smokers were ad-
vised of the higher risk of implant
failure.?®-3 These patients were
given smoking cessation options¥3¢
but were often treated at their re-
quest even if they continued smok-
ing. In addition, sites exhibiting very
poor bone volume and quality were
sometimes treated if the restorative
goal would provide addifional stabili-
zation of the implants, such as splint-
ing with a bar.

Certain higher risk treatments
were also undertaken, but only where
clinical circumstances warranted the
risk. For example, in selected cases
when a failed implant was removed,
an immediate implant replacement
procedure was performed.’” At all



times, however, the primary con-
cern was to treat all patients in a
way that was judged to be in their
best interests. Concern about the
overall survival statistics did not
take precedence over the needs of
the patient. As a result, some of
the clinical decisions and treat-
ments carried out, as in the above
examples, may have resulted in
lowering the overall survival rate
statistics in this report.

Sequential preparation of the
osteotomies was performed with
internally irrigated drills under lo-
cal anesthesia and an aseptic surgi-
cal technique was used. Restorative
treatment and most of the support-
ive maintenance care were pro-
vided by a large number of private
practice dentists who had varying
degrees of implant experience, Res-
torations included partial and full-
arch fixed and removable
prostheses.

Data Analyses

At the time of this report, the
database contained prospective case
information on dental implants from
five different manufacturers: Sulzer
Dental, Inc. (Carlsbad, CA), Nobel
Biocare/Steri-Oss (Yorba Linda,
CA), Implant Innovations, Inc. (Boca
Raton, FL.), Lifecore Biomedical
(Chaska, MN), and Straumann Co.
(Waltham, MA).

For the purposes of this report,
all data pertaining to the Screw-
Vent Implant System (Sulzer Den-
tal, Inc.) were extracted from the
main database to serve as the focus
group. The Screw-Vent database
comprises 435 implants (330 man-
dibular, 105 maxillary) placed into
161 patients (78 women, 83 men)
ranging in age from 15 to over 70
years (average age = 51 years).
Screw-Vents feature an internal
hexagon abutment connection with
an apical vent and cutting grooves
for self-tapping insertion. The im-
plant was first introduced in 1986,
made of commercially pure tita-
nium (CP Ti) with an acid-etched
surface (Figs. 1-4). Over the years,
the implant’s manufacturer incorpo-
rated several minor modifications
to the Screw-Vent’s basic design:
lengthening (1988) and widening

Fig. 1. Case 1: First-stage surgery illustrating placement of two implants in 1987. Designs
were available 1o receive screw-retained or cement-retained abutments,

Fig. 2. Case 1: Stable crestal bone levels are seen at 13 years after first-stage surgery.
Nole the implants' short, smooth collar design that was available in 1987,

Fig. 3. Case 2: Stable crestal bone levels are seen at 12 years afler first-stage surgery,
Note the cemented abutment design commonly employed at that time with this system.
Fig. 4. Case 2: Lingual view of the 4-unil fixed prosthesis retained by 3 implants. Narrow
buccolingual contours were incorporated to minimize lateral forces.

(1995) of the implant’s neck, and
lengthening of the apical vent in
proportion to the implant’s length
(1988). In addition, the implant is
now only manufactured in titanium
alloy (Ti-6A1-4V) and features
combination (1) machined and mi-
crotextured or (2) machined,
coated, and microtextured surfaces.
Two additional implant diameters
and a tapered implant option have
also been added to the line. All of
the Screw-Vent implants placed in
this study were limited to the non-
tapered body design with acid-
elched surfaces but included all
other design versions introduced in
various years.

Data from the residual database
were also analyzed by the same vari-
ables. The residual database com-
prised 2339 mixed implant designs
(1232 mandibular, 1107 maxillary)
placed into 800 patients representing
both genders and a cross section of
ages. This heterogencous database
includes implants with internal and
external abutment connections and a
variety of surface features: machined
titanium, hydroxyapatite (HA)-

coated, titanium plasma sprayed
(TPS), and two proprictary surfaces
(SLA; Straumann Co. and Osseotite;
Implant Innovations, Inc.). While
differences in sample sizes and other
variables preclude drawing any con-
clusions between the Screw-Vent
data with that of the residual data-
base, the latter is provided strictly
for illustration purposes to demon-
strate how two subgroups of the em-
pirical data stored in the software
program may be analyzed and
compared.

Lifetables were generated for
all patients according to actual
follow-up time. For example. a pa-
tient treated 5 years ago, but only
seen most recently at 22 years fol-
lowing initial implant placement,
would be categorized in the life-
table’s 2- to 3-year follow-up pe-
riod. Survival statistics were gener-
ated as “survival rate” (Sr) for each
time period and as “cumulative sur-
vival rate” (Csr) for the entire data-
base. In this study, analyses were
performed according to five vari-
ables arbitrarily selected for illus-
tration purposes.
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Cumulative Survival Rates

Cumulative survival rates were
calculated for the Screw-Vent and
the residual databases by the soft-
ware program. Although there was
no consensus of criteria in the im-
plant industry that could be used to
accurately describe the study param-
eters of “implant survival” or “im-
plant failure,” a variety ol recom-
mendations from the dental literature
were considered.” " This study de-
fined “survival” as an implant that
was fully functional within the con-
text of its prosthodontic applica-
tion, and one that exhibited an ab-
sence of fracture. mobility when
tested, peri-implant radiolucency,
or pain, discomfort, and/or infec-
tion that could not be alleviated by
clinical intervention. Conversely,
“failure™ was defined as an implant
that could not function within the
context of its prosthodontic appli-
cation, and/or one that exhibited
the presence of any of the forego-
ing unrelieved clinical manifesta-
tions. All failed implants were re-
moved from the patients and
recorded in the database.

Immediate Placement into Extraction
Sockets

Cumulative survival rates for
immediate implant placement into
extraction sockets were calculated
for both the Screw-Vent and the re-
sidual databases by the software pro-
gram. Many studies have docu-
mented the successlul placement of
implants into immediate or recent
tooth extraction sites.*>! In the
present study. the procedure involved
flattening crestal bone irregularities,
debriding the socket to remove any
infected or inflammatory tissue or
remaining periodontal ligaments, and
socket shaping and deepening with
appropriate drills so thal maximum
lateral and apical contact could be
achieved by the implant body."* In
some situations where a large portion
of the implant body was exposed or
failed to achieve close contact with the
hard tissue, bone augmentation proce-
dures were employed utilizing barrier
membranes and/or bone augmentation
material (Figs. 5-8).77#3" Other stud-
ies in the dental literature have cited
elimination of the postextraction heal-

Fig. 5. Case 3: The nonrestorable maxillary left lateral incisor was treatment planned for

extraction and immediate implant placement.

Fig. 6. Case 3: A “flapless” immediate implant placement utilizing a one-stage surgical
protocol was used by immediately placing a healing abutment.

Fig. 7. Case 3: Clinical view 1 year after completion of the final restoration. Note the
preservation of the soft tissues and the esthetic result.

Fig. 8. Case 3: Radiographic view 1 year after completion of the final restoration. Note the
excellent crestal bone level, which has stabilized at the first thread.
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ing period,”#*4-% fewer surgical ses-
sions, 4244749 preservation of ridge
height and width,4234-463! potential
use of wider and/or longer implants for
greater support,¥+#2473! and better
angulation, which improved esthet-
ics and axial loading, as benefits of
the “immediate placement”
procedure, 37#246-4731

Maxillary Jaw Placement

Cumulative survival rates for
implant placement in the maxillary
jaw were calculated for both the
Screw-Vent and the residual data-
bases by the software program. The
presence of poor quality bone and
the difficulty of stabilizing the im-
plant in it have been ongoing chal-
lenges to placing implants in the up-
per jaw. Some studies over the last
20 years have shown approximately
a 10% higher implant failure rate in
the maxilla in comparison with the
mandible. 3>~
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Mandibular Jaw Placement
Cumulative survival rates for
implant placement in the mandibular

Jjaw were calculated for both the

Screw-Vent and the residual data-
bases by the software program. The
lower jaw, especially in the symphy-
sis region, has often provided bone
with the greatest density in the oral
environment. Many implant studies
have shown very high implant sur-
vival rates in the mandible 3%

RESULTS
Cumulative Survival Rates

Cumulative survival rates from 0
to 13 years were 94.2% (n = 435)
for the Screw-Vent implants and
90.1% (n = 2339) for the residual
database implants (Table 1). Among
Screw-Vents, there were 25 implant
failures: one implant fractured when
the patient fell off of a bicycle; the
hexagonal implant-abutment connec-
tion split on two implants because of




Table 1. Lifetable Survival of All Implants Placed

Time

Period Screw-Vent Implants Residual Database Implants

Years Patients Implants Lost Sr-%™* Cesr-%t Patients Implants Lost Sr-%** Csr-%t
0 161 435 9 97.9 a7.9 800 2339 83 ar.7 a7.7
Oto 1™ 156 416 15 96.4 a4.4 655 1910 47 7.5 95.2
1to2 1564 400 1 99.8 94.2 492 1451 16 98.9 94 1
2t0 3 160 390 0 100 94.2 391 11758 3 99.7 93.8
3to4 148 387 0 100 94.2 312 965 2 99.8 93.6
4105 135 356 0 100 Q4.2 239 740 5 99.3 92.9
51t06 122 326 0 100 94.2 194 575 8 98.6 9156
Bto7 103 288 0 100 94.2 142 402 3 99.3 90.8
7t08 i 229 0 100 94.2 104 285 2 98.3 90.1
8t09 62 186 0 100 94.2 60 187 0 100 9201
9to 10 51 158 0 100 94.2 34 128 0 100 901
10to 11 33 114 0 100 94.2 14 57 0 100 90.1
11t0 12 17 52 0 100 94.2 8 38 0 100 90.1
121013 3 T 0 100 94.2 5 19 0 100 901

* 0 years = placement to second stage.

" 010 1 years = second stage to 1 year.
*** 8r = Survival rate.

1 Csr = Cumulative survival rate.

metal fatigue from occlusal overload-
ing; and 22 implants failed to
achieve or lost osseointegration be-
fore initial loading because of un-
identified etiologies. In the residual
database, 128 implants failed because
of various causes, most of which
occurred in the 0- to l-year range.

Immediate Placement into Extraction
Sockets

Cumulative survival rates from 0
to 11 years were 97.5% (n = 82) for
the Screw-Vent implants (Figs. 5-8)
and 93.9% (n = 409) for the residual

database implants (Table 2). The ma-
jority of implant failures occurred in
the O- to 1-year intervals for both the
Screw-Vent (n = 2) and residual
database (n = 18) implants.

Placement into Maxillary Jaws
Cumulative survival rates from 0
to 12 years were 92.8% (n = 105)
for Screw-Vent implants and 90.9%
(n = 1232) for the residual database
implants (Table 3). There were seven
Screw-Vent failures and 58 residual
database failures. The latter also ex-

Table 2. Lifetable Survival of Implants Placed into Immediate Extraction Sites

hibited a greater number of later fail-
ures at the 2- to 8-year intervals.

Placement into Mandibular Jaws
Cumulative survival rates from 0
to 13 years were 94.5% (n = 320)
for the Screw-Vent implants and
90.3% (n = 1117) for the residual
database implants (Table 4). All fail-
ures of Screw-Vent implants oc-
curred in the 0- to 1-year period
(n = 18), versus the 0- to 6-year
period (n = 81) for residual database
implants.

Time
Period Screw-Vent Implants Residual Database Implants
Years Patients Implants Lost Sr-95*** Csr-%t Patients Implants Lost Sr-9%7 Csr-%t
0" 41 82 0 100 100 246 409 9 97.8 97.8
Odg ™ 40 81 2 975 SFD 189 308 e 97.1 949
1to2 39 79 0 100 97.5 122 209 2 998.0 93.9
2103 38 78 0 100 97.56 a8 1656 0 100 93.9
304 38 78 0 100 87.6 | 131 0 100 93.9
4105 36 76 Q 100 a7.5 62 103 0 100 03.¢2
5toB 32 70 9] 100 97.5 53 9 0 100 93.2
6to7 28 62 0 100 97.5 38 69 0 100 93.9
7108 156 47 0 100 97.5 30 43 0 100 93.9
8to 9 21 33 0 100 97.5 2 22 0 100 93.9
Sto 10 12 27 ¢} 100 7.5 6] 20 0 100 93.9
10 to 11 2] 21 0 100 97.5 1 6 8] 100 93.9
* O years = placement 1o second slage.
“*0to 1 years = second stage to 1 year.
*** 8r = Survival rale.
1 Cer = Cumulative survival rate.
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Table 3. Lifetable Survival of Implants Placed into Maxillary Jaws

Time

Period Screw-Vent Implants Residual Database Implants

Years Patients Implants Lost Sr-%"* Csr-%t Patients Implants Lost Sr-%*** Csr-%t
o 56 105 1 99.0 99.0 488 1232 16 98.7 98.7
Oto1** 53 96 5 94.8 93.9 397 997 18 98.2 96.9
1to2 51 0 1 98.9 92.8 309 796 10 98.7 95.6
2103 50 87 0 100 92.8 248 652 0 100 95.6
3t04 48 85 0 100 92.8 208 597 1 90.8 95.4
4105 43 78 0 100 92.8 170 428 1 99.8 95.2
5t06 38 73 0 100 92.8 139 339 7 97.9 93.2
6to7 32 67 0 100 92.8 114 260 3 98.8 92.0
7108 25 56 0 100 92.8 85 189 2 98.9 90.9
8t09 22 52 0 100 92.8 48 115 0 100 90.9
9to 10 22 52 0 100 928 27 71 0 100 90.9
1D to 11 13 31 0 100 928 11 29 0 100 90.9
111012 4 6 0 100 92.8 8 21 0 100 90.9

* O ysars = placement to second stage,
** Oto 1 years = second stage to 1 year,
*** 8r = Survival rate.

t Csr = Cumulative survival rate.

Discussion

In private practice, every implant
failure represents a traumatic experi-
ence for both the patient and the
dentist. Continual evaluation and

techniques result in higher implant
survival rates, assessment of the
many other variables that can di-
rectly affect the long-term function-
ing of an implant will become in-

height. Thus, appropriate computer

software is imperative to fully docu-
ment and analyze the many variables
that constitute clinical data. The pro-
gram must be expandable to incorpo-

modulation of clinical protocols are

essential for achieving the best possi-

ble results. With the extremely large
number of variables in the field of
oral implantology, the process of
data collection and analysis can be
difficult in a private practice setting.
As improvements in products and

creasingly important. For example,
while a given implant may achieve
osseointegration on a fairly consis-
tent basis, it may also feature a de-
sign that is not conducive to effec-
tive load distribution in bone. Over
time, such an implant design could
negatively affect marginal bone

Table 4. Lifetable Survival of Implants Placed into Mandibular Jaws

rate a wide number of implant vari-
ables and should easily generate
many different kinds of reports.
Lifetable analysis can display
data that enables the practitioner to
identify factors that have a signifi-
cant impact on implant survival. Us-
ing the present software system, data

Time

Period Screw-Vent Implants Residual Database Implants

Years Patients Implants Lost Sr-%*"* Csr-%t Patients Implants Lost Sr-%""" Csr-%t
o* 112 320 8 97.6 97.6 408 1107 37 96.6 96.6
Oto 1™ 110 320 10 96.9 94.5 337 9183 29 96.8 93.5
1to2 110 310 0 100 94.5 239 655 6 99.1 92.6
2t03 107 303 0 100 94.5 189 523 3 99.4 92.0
3to4 107 302 0 100 94.5 139 408 1 99.8 91.8
4t05 99 278 0 100 945 100 312 4 98.7 90.6
5to6 91 253 0 100 94.5 77 236 1 99.6 90.2
Bto7 77 221 0 100 94.5 47 142 0 100 90.2
7t08 58 173 0 100 94.5 31 96 0] 100 90.2
8tog 45 134 0 100 94.5 20 72 0 100 90.2
9to 10 34 106 0 100 94.5 14 57 0 100 90.2
10to 11 24 83 0 100 94.5 6 28 0 100 90.2
11to12 13 46 0 100 94.5 3 17 0 100 90.2
1210 13 3 11 0 100 94.5 4 11 0 100 90.2

* 0 years = placement to second stage.
" 0to 1 years = second stage to 1 year,
*** 8r = Sunvival rate.

1 Csr = Cumulative sundval rate.
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can be analyzed and compared ac-
cording to a vast array ol variables.
For example, data generated on im-
plant survival rates in immediate ex-
traction sites or by jaw location can
provide the clinician with informa-
tion applicable to implant selection.
By predicting what the true survival
rate would be if all the patients
eventually returned for follow-up at
that particular time period, calcula-
tion of Csr could provide the clini-
cian with an estimation of the long-
term efficacy of a given system.
Not all variables that affect im-
plant clinical performance can be
identified by such data software pro-
grams. For example, many reasons
for the failure of dental implants to
osseointegrate, such as surgical er-
rors, systemic factors, and prosth-
odontic problems,” ™ are postulated
in the dental literature. Of the 164
failures cited in this report, only 40
implants were lost beyond the 1-year
time period following initial implant
placement. Although some, or all, of
these factors no doubt serve as the
cause of failure to osseointegrate in
this report, the actual etiology of
cach loss can only be speculated.
Marginal bone change continues
to be a highly controversial and only
partially understood phenomenon.
One study conducted before implant
loading, for example, reported that
the thickness of the residual facial
bone plate after preparation of the
osteotomy had a direct bearing on
facial bone loss.>® As the residual
facial plate approached 1.8 mm to 2
mm in thickness, bone loss decreased
significantly and some evidence of
bone gain was seen for both HA-
coated and noncoated implants.®® In
the same study, implants that failed
to osseointegrate exhibited thinner
facial bone plates with significantly
greater amounts of resorption.® In
other research conducted on implants
after they were placed into function,
occlusal overloading and microbial
infections were identified as the
leading causes of marginal bone
loss.” If left untreated, severe mar-
ginal bone loss could ultimately lead
to implant failure, regardless of its
etiology. Due to the high number of
variables that could serve as caus-
ative factors and the difficulty of

obtaining standardized measure-
ments, marginal bone changes were
not included as part of this
evaluation.

CONCLUSIONS

Many dentists evaluate their im-
plant systems empirically by relying
strictly on their clinical experiences.
Systematic documentation of implant
clinical performance over time could
help clinicians better discern the ba-
sis for their successes and failures.
The results presented in this report
reflect the experiences of a private
practice periodontist who worked in
close collaboration with restorative
dentists and laboratory technicians to
provide each patient with a compre-
hensive program of dental implant
treatment. In the future, if multiple
groups of similar private practice
dentists were to standardize their
clinical procedures and methods of
data collection, analysis of their
larger, pooled database could poten-
tially provide more reliable informa-
tion. This could add to the value and
scientific credibility of results
achieved in the private practice set-
ting and ultimately benefit both the
profession and its patients.

DISCLOSURE

The author claims to have no
financial interest in any company or
any of the products mentioned in this
article.

A CKNOWLEDGMENTS

The author thanks, Robert Riley,
CDT, Kathleen Pillsbury, MPH, and
Michael D. Henry, MA, for assis-
tance with this paper.

REFERENCES

1. Bothe RT, Beaton LE, Davenport
HA. Reaction of bane to multiple metallic
implants. Surg Gynecol Obstet. 1940,71:
598-602.

2. Gottlieb 8, Leventhal GS. Titanium,
a metal for surgery. J Bone Jaoint Surg.
1951,33:473-474.

3. Branemark P-I, Hansson BO, Adell
R, et al. Ossecintegrated implants in the
treatment of the edentulous jaw. Experi-
ence from a 10-year period. Scand J
Plast Reconstr Surg. 1977;111:1-132.

4. Binon PP. Implants and compo-
nents: Entering the new millennium. /it

J Oral Maxillofac Implants, 2000;15:76-
94,

5. Jeffcoat MK, McGuire M, Newman
MG. Evidence-based pericdontal treat-
ment. J Am Dent Assoc. 1997,128:713-
724,

8. Ochi S, Morris HF. Design require-
ments for scientific clinical implant stud-
ies. Oral Maxillofac Surg Clinics North
Am, 1998,10:161-178.

7. Ardin ML, What works in implant
dentistry: An analysis of 2235 implants
placed in a private periodontal practice,
Ont Dent. 2000;77:39-49,

8. Schnitman PA. Diagnosis, freat-
ment planning, and the seguencing of
treatment for implant reconstructive pro-
cedures. Alpha Omegan. 1987,80:32-35.

9. Arlin M. Periodontal treatment plan-
ning. The influence of osseointegrated
dental implants. Ont Dent. 1992,;6:20-26.

10. Rose LF, Salama H, Bahat O, et
al. Treatment planning and site develop-
ment for the implant-assisted periodontal
reconstruction. Compend Contin Educ
Dent. 1995;16:726-740.

11. Bahat O. Surgical planning. J Calif
Dent Assoc. 1992,20:31-46.

12. Laney WR. Selecting edentulous
patients for tissue-integrated prostheses.
Int J Oral Maxillofac Implants. 1886:1:
128-138.

13, Balshi TJ. Candidates and re-
quirements for single tooth implant pros-
theses. Int J Pericdontics Restorative
Dent. 1994;14:317-331.

14, Jansen CE, Weisgold A. Presurgi-
cal treatment planning for the anterior
single-tooth implant restoration. Com-
pend Contin Educ Dent. 1995;16,746-
762.

15. Smith RA, Berger R, Dodson TB.
Risk factors associated with dental im-
plants in healthy and medically compro-
mised patients. Int J Oral Maxillofac Im-
plants. 1992;7:367-372.

16. Saadoun AP, Le Gall MG. Peri-
odontal implications in implant treatment
planning for aesthetic results. Pract Peri-
odontics Aesthet Dent. 1998;10:655—
664.

17. Matukas VJ. Medical risks associ-
ated with dental implants. J Dent Educ.
1988;52:745-747,

18. Smiler DG. Evaluation and treat-
ment planning. J Calif Dent Assoc. 1987,
10:35-41.

19. Melamed BG. Psychological con-
siderations for implant patients. J Oral
Implantol. 1989;15:249-254.

20. Wood RE, Lee L. Systematic in-
terpretation of pathologic conditions on
oral radiographs. Ont Dent. 1994;71:17-
22.

21. Garg AK, Vicari A. Radiographic
modalities for diagnosis and treatment
planning in implant dentistry. Implant Soc.
1995;06:7-11.

22, Arlin ML. Optimal placement of

IMpPLANT DENTISTRY / VoLume 11, NUMBER 1 2002 63



osseointegrated implants. J Can Dent
Assoc. 1990;56:873-876.

23. Cowan PW. Surgical templates for
the placement of osseointegrated im-
plants. Quintessence Int. 1990;21:391~
396,

24. Stone CR, Curtis Jr JW. Informed
consent for dental practitioners. Gen
Dent. 1988;36:27-29.

25, Murrell GA, Sheppard GA, The
informed consent treatment report.

J Prosthet Dent, 1992;68:970-973.

26. Christensen GJ. Informing pa-
tients about treatment alternatives. J Am
Dent Assoc. 1999;130:730-732,

27. Sfikas PM. Informed consent and
the law. J Am Dent Assoc. 1998;129:
1613-1614.

28. Morris HF, Lambert PM, Ochi S.
The influence of tobacco use on endos-
seous implant failures. Oral Maxillofac
Surg Clinics North Am. 1998;10:255-
274,

29, Bergstrém J, Preber H. Tobacco
as a risk factor. J Periodontol. 1994;65:
545-550.

30. Haas R, Haimbock W, Georg
Mailath, et al. The relationship of smoking
on peri-implant tissue: A retrospective
study. J Prosthet Dent. 1996,76:592-
596,

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

32. Gorman LM, Lambert PM, Morris
HF, et al. The effect of smoking on im-
plant survival at second-stage surgery:
DICRG interim report no. 5. implant Dent,
1994,;3:165-168.

33. De Bruyn H, Collaert B. The effect
of smoking on early implant failure. Clin
Oral Impl Res. 1994,5:260-264.

34. Rees TD, Liverett DM, Guy CL.
The effect of cigarette smoking on skin-
flap survival in the face lift patient. Plast
Reconstr Surg. 1984;73:911-915.

35, Bain CA. Smoking and implant
failure—a smoking cessation protocal. Int
J Oral Maxillofac Implants. 1996;11:756-
759,

36. Grossi SG, Zambon J, Machtei
EE, et al. Effects of smoking and smoking
cessation on healing after mechanical
periodontal therapy. J Am Dent Assoc.
1997;128:599-607.

37. Evian Cl, Cutler SA. Direct re-
placement of failed CP titanium implants

with larger-diameter, HA-coated Ti-
BAI-4V implants: Report of five cases. int
J Oral Maxillofac Implants. 1995;10:736-
743.

38. Albrektsson T, Zarb G, Worthing-
ton P, et al. The long-term efficacy of cur-
rently used dental implants: A review and
proposed criteria of success. Int J Oral
Maxilfofac Implants. 1986;1:11-25,

39. Smith DE, Zarb GA. Criteria for
success of osseointegrated endosseous
implants. J Prosthet Dent. 1989;62:567—
572.

40. Roos J, Sennerby L, Lekholm U,
et al. A gualitative and quantitative
method for evaluating implant success: A
5-year retrospective analysis of the
Branemark implant. int J Oral Maxillofac
Implants. 1997;12:504-514.

41. Chaytor DV. Clinical criteria for
determining implant success: Bone. Int
J Prosthodoni. 1993;6;145-152,

42. Arlin ML. Immediate placement of
osseointegrated dental implants into ex-
traction sockets: Advantages and case
reports. Oral Health. 1992;82:19-26.

43. Arlin ML. Immediate placement of
ossecintegrated dental implants into ex-
traction sockets: Surgically related diffi-
culties. Oral Health. 1993;83:23-33.

44. Barzilay I. Immediate implants:
Their current status. Int J Prosthodont.
1993;6:169-175.

45, Yukna RA. Placement of
hydroxyapatite-coated implants into fresh
or recent extraction sites. Dent Clin North
Am. 1992;36:97-115.

46. Werbitt MJ, Goldberg PV. The
immediate implant: A treatment alterna-
tive. Int J Oral Maxillofac Implants. 1991;
6:19-23.

47. Krump JL, Barnett BG. The im-
mediate implant: Bone preservation and
bone regeneration. Int J Periodontics Re-
storative Dent. 1992;12:206-217.

48. Tolman DE, Keller EE. Endosse-
ous implant placement immediately fol-
lowing dental extraction and alveoloplas-
ty: Preliminary report with 6-year follow-
up. Int J Oral Maxillofac Implants. 1991:6:
24-28.

49. Parel SM, Triplett RG. Immediate
fixture placement: A treatment planning
alternative. Int J Oral Maxillofac Implants.
1990;5:337-345.

50. Lazzara RJ. Immediate implant
placement into extraction sites: Surgical
and restorative advantages. Int J Peri-

64 435 ScrREW-VENT DENTAL IMPLANTS

odontics Restorative Dent. 1989;9:333~
343.

51. Becker W, Becker BE. Guided
tissue regeneration for implants placed
into immediate extraction sockets and
implant dehiscences: Surgical techniques
and case reporis. Int J Periodontics Re-
storative Dent. 1990,10:337-390.

52. Adell R. Lekhoim U, Rockler B, et
al. A 15-year study of osseointegrated
implants in the treatment of the edentu-
lous jaw. Int J Oral Surg. 1981;10:381-
416,

53. Mito RS, Lewis S, Beumer Il J, et
al. The UCLA implant studly. A three-year
review of the Branemark implant system
success rate. J Can Dent Assoc. 1989;
17:12-17.

54, Ahlgvist J, Borg K, Gunne J, et al.
Osseointegrated implants in edentulous
jaws: A 2-year longitudinal study. Int
J Oral Maxillofac Implants. 1990;5:155-
163.

55, De Leonardis D, Garg AK, Pecora
GE. Osseointegration of rough acid-
etched titanium implants: 5-year
follow-up of 100 Minimatic implants. int
J Oral Maxillofac Implants. 1994;14:384—
391.

56. Friberg B, Nilson H, Olsson M, et
al. Mkll: The self-tapping Branemark im-
plant: 5-year results of a prospective
3-center study. Clin Oral Implants Res.
1997,8:279-2885.

57. Lekholm U, Adell R, Branemark
P-I. Complications. In: Branemark P-I,
Zarb GA, Albrekisson T. Tissue-
Integrated Prostheses. Osseointegration
in Clinical Dentistry. Chicago: Quintes-
sence Publishing Co., Inc.; 1985:233-
240,

58. Saadoun AP, Le Gall M, Kricheck
M. Microbial infections and occlusal over-
load: Causes of failure in osseointegrated
implants. Pract Periodontics Aesthet
Dent. 1993;5:11-20.

59. Spray JR, Black CG, Morris HF, et
al. The influence of bone thickness on
facial marginal bone response: Stage 1
placement through stage 2 uncovering.
Ann Periodontol. 2000;5:119-128.

Reprint requests and correspondence to:
Murray L. Arlin, DDS

1436 Royal York Road

Suite 209

Toronto, Ontario MOP 3A9

Canada



