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The long-term viability of dental implants has 
been proven across countless clinical studies.1–3 As treat-
ment protocols and fixture designs have progressed, the 
predictability with which titanium implants can be placed 
has improved as well.4 Many studies have suggested a 
great majority of dental implants in the market today ex-
hibit extremely high success rates, regardless of design 
or surface preparation.5,6 Nonetheless, for any clinician 
considering the use of a particular implant within their 
practice, it is instructive to compare its performance with 
that of its peers in order to make an informed decision.

In addition to establishing the foundation for a fixed or re-
movable prosthesis that effectively restores oral function 
and esthetics, the placement of dental implants serves 
to mitigate bone loss.7 The degree to which the alveolar 
bone is preserved is an important consideration when 
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selecting a dental implant, as the hard tissue underlying the 
restoration is key to both long-term function and esthetics.

The purpose of this study was to conduct a retrospective 
analysis of 268 Inclusive® Tapered Implants (Glidewell 
Direct; Irvine, Calif.) placed in human subjects between 
Sept. 9, 2011, and Feb. 24, 2015, with survival rates and 
crestal bone loss evaluated at six-month, one-year, two-
year, and three-year follow-up periods. The data collected 
during this study was then compared with results from 
two of the leading implant systems on the market.

Materials and Methods
This analysis included 268 Inclusive Tapered Implants 
placed by four practitioners. The operatory clinicians were: 
Siamak Abai, DDS, MMedSc; Darrin M. Wiederhold, DMD, 
M.S.; Dean H. Saiki, DDS; and Peter M. Scheer DDS, M.S. 
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The implants were placed in strict accordance with the 
protocol detailed in the Inclusive Dental Implant System 
Surgical Manual, with the support of an experienced 
surgical team and in adherence with standard sterilization 
practices (Fig. 1). 

There was a total of 116 cases studied including 63 male 
subjects and 53 females. Of the 268 implants placed, 
146 were placed in male subjects, with the remaining 122 
placed in females. The 116 cases included single-unit, mul-
tiple-unit and full-arch implant restorations. All regions of 
the arch were represented in this study: 125 of the implants 
were placed in the molar region, 90 in the premolar, and 
53 in the anterior (Fig. 2). Depending on the bone quality 
and quantity at the implant site and the degree of primary 
stability achieved, single-stage, two-stage and immediate 
temporization protocols were observed. Bone grafting was 
utilized to augment the surgical sites of about 40 percent 

of the implants placed.

It should be noted that 29.5 percent of the patients included 
in this study were smokers at the time of treatment. Recent 
research has shown typical dental implant failure rates in 
smokers to be twice that of non-smokers.8 Provided that 
17.8 percent of U.S. adults are classified as smokers, the 
group of patients included in this study can be considered 
particularly high-risk.9

The implants placed in this study included diameters 
of 3.7 mm, 4.7 mm and 5.2 mm, and lengths of 8 mm,  
10 mm, 11.5 mm, 13 mm and 16 mm (Fig. 3). The os-
teotomies were created with a drill speed of 800–1,200 
rpm under continual, copious and sterile irrigation. The 
manufacturer-recommended sequence of surgical drills 
was followed per the Inclusive Dental Implant System 
Surgical Manual.

Figure 1: The dental implants included 
in this study were placed following the 
protocol detailed in the Inclusive Dental 
Implant System Surgical Manual, which 
can be accessed by visiting the Implants 
section of www.glidewelldental.com.

Figure 3: Design characteristics, lengths and sizes of the Inclusive Tapered Implant.
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Figure 2: The molar, premolar and anterior regions of the mouth were well-represented throughout the course of this study. 
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After placement of the implants, the patients were moni-
tored via regular follow-up evaluations. Approximately 20 
percent of the implants were provisionalized following an 
immediate loading protocol (Figs. 4a, 4b). The remaining 
cases were not loaded until delivery of the final prosthe-
sis, which typically occurred within three to 12 months of 
implant placement. Screw-retained crowns were treatment 
planned as the final restoration for 200 of the implants 
included in the study, cementable crowns for 26 of the im-
plants, and fixed or removable full-arch implant prostheses 
for 42 of the implants (Figs. 5a–5f).

The patient’s data, including disease history and health 
issues that could contribute to implant complications, were 
documented at the time of initial consultation. Implant fail-
ures were promptly recorded, and the patient was treated 
with replacement implants where indicated. Implant surviv-
al rates were reported by quadrant and tooth type. While 

survival rates were reported for all 268 implants included in 
the study, radiographic bone loss measurements were taken 
exclusively for patients with implants in place for a minimum 
of three years at the time of evaluation. Patient participation 
also depended upon availability of follow-up radiographs.

For the patients included in the crestal bone loss analysis 
portion of the study, periapical radiographic evaluations 
were conducted approximately six months following 
implant placement and then at one-year, two-year and 
three-year follow-up intervals. The radiographs were taken 
using a NOMAD Pro™ handheld X-ray system (Aribex, Inc.; 
Charlotte, N.C.) with exposure settings of 60 kVp and 2.5 mA 
(Fig. 6). Extraoral alignment instruments were used to ensure 
consistency across the radiographs included in the study. 
Crestal bone loss was defined as the amount of vertical bone 
resorption observed mesial and distal to the shoulder of the 
implant. The bone loss measurements were determined 
using DEXIS imaging software (DEXIS; Alpharetta, Ga.). The 
measurements were performed by dental operatory staff 
and overseen and verified by the author of this study.

To determine the amount of bone loss exhibited in each radio-
graph, the crestal-most location of the alveolar bone adjacent 
to the implant shoulder was marked, and a line perpendicular 
to the implant was drawn between that point and the mesial 
or distal surface of the implant. Then, the vertical distance 
between the first point of current bone-implant contact and 
the line marking the crestal-most location was measured 
in millimeters to determine the amount of crestal bone loss  
(Fig. 7). For each follow-up X-ray, whichever calculation was 
largest between the mesial and distal crestal bone loss mea-
surements was selected for inclusion in the radiographic por-
tion of the study (i.e., the smaller measurement was excluded 
when determining the incremental bone loss averages).

After calculating the measurements for the patients included 
in the radiographic portion of the study, mean crestal bone 
loss was determined at the six-month, one-year, two-year 
and three-year follow-ups. Radiographs that were taken be-
tween the established follow-up increments were rounded to 
the closest time period reported (e.g., 10-month radiographs 
were included in the one-year measurements). The number 

Figures 4a, 4b: A screw-retained temporary crown is tightened into one of the many 
Inclusive Tapered Implants that achieved sufficient primary stability for provisionaliza-
tion during the course of this study.

4a 4b

Figures 5a–5f: The restorations delivered over the three-year period of evaluation 
ranged from cementable crowns over custom abutments (top), to screw-retained 
restorations (middle), to full-arch implant restorations (bottom).
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Figure 6: A three-year retrospec-
tive crestal bone loss study was 
conducted by evaluating follow-up 
radiographs taken using the NOMAD 
Pro handheld X-ray system.
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of patients studied in each interval varied depending on the 
time of implant placement relative to the time of study, as 
well as the frequency of follow-up radiographs. This result-
ed in the inclusion of 54 patients in the six-month follow-up 
measurements, 48 in the one-year, 37 in the two-year, and 
42 in the three-year.

After determining the implant survival rates and mean 
crestal bone loss for the established follow-up time pe-
riods, these measurements were compared with those 
of the Zimmer Screw-Vent® implant system (Zimmer 
Dental; Carlsbad, Calif.) and the NobelReplace® implant 
(Nobel Biocare; Yorba Linda, Calif.), citing studies similar 
in scope and objective.

Results
The overall survival rate for the 268 Inclusive Tapered 
Implants included in this study was 96.6 percent. Eight 
of the nine implants that failed did so within six months 
of placement, with the remaining failure occurring 10 
months after placement. This resulted in survival rates 
of 97 percent at six months, and 96.6 percent at the 
one-year, two-year and three-year follow-up intervals. 
Five of the implants that failed had been placed in female 
patients, and four in males. One failure was reported in 
the upper right quadrant, four in the upper left, two in the 
lower left, and two in the lower right. Four of the failures 
were in the molar region of the patient’s mouth, three 
were premolars, and two were maxillary incisors (Fig. 8).

Four of the nine implants that failed had been placed 
in sites that were grafted at the time of surgery. Two of 
the nine implant failures occurred in a patient who is a 
regular smoker with high blood pressure, while the oth-
er seven patients presented for treatment without any 
notable health issues. Eight of the failed implants were 
placed in single-stage surgical procedures, and the other 
was placed following a two-stage clinical protocol. Three 
of the cases that failed were temporized at the time of 
implant placement.

The mean crestal bone loss observed via radiographic 
measurement was 0.54 mm after six months (Figs. 9a, 9b). 
At one year, the mean bone loss was 0.65 mm. (Figs. 10a, 
10b). Two years after placement, the mean crestal bone 
loss was 0.49 mm (Figs. 11a–11c). Mean crestal bone 
loss at the final three-year follow-up interval was 0.56 
mm (Figs. 12a–12d). The highest level of crestal bone loss 
observed was 2.5 mm at the six-month follow-up, 2.9 mm 
at the one-year, 1.9 mm at the two-year, and 1.7 mm at 
the three-year.

Discussion
The results of this retrospective analysis demonstrate that 
the Inclusive Tapered Implant performs well across the full 
spectrum of restorative indications, including screw- and 
cement-retained crowns, multi-unit bridges, and fixed and 
removable full-arch prostheses. The small number of failures 
and the minimal crestal bone remodeling observed illustrate 
the implant’s suitability as a long-term solution for tooth 
replacement.

The survival rates and mean crestal bone loss observed in 
this evaluation are within the range of those reported in stud-
ies examining the performance of the Zimmer Screw-Vent 
and NobelReplace implant systems. The one-, two- and 
three-year survival rate of 96.6 percent for the Inclusive 
Tapered Implant coincides with the one-year survival rate of 
96.7 percent observed in a one-year study and the 96.6 per-
cent rate reported in a three-year study on the NobelReplace 

Figure 7: The amount of crestal bone loss was calculated by drawing a line perpendicular 
to the implant at the apex of crestal bone adjacent to the mesial or distal surface of the 
implant, and then measuring from that point to the first instance of current bone-implant 
contact.

A: Apex of crestal bone adjacent to the implant 
B: �Distance (mm) between crestal bone apex  

and first point of bone-implant contact

Figure 8: Of the 268 Inclusive Tapered Implants placed in this study, nine failed, includ-
ing four in the molar region, three in the premolar, and two in the anterior.
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dental implant system.10,11 Similarly, these findings corre-
spond closely with the performance of the Zimmer Screw-
Vent implant, which demonstrated a 97.6 percent success 
rate in one three-year study and a 98.6 percent rate in a 
separate two-year study.12,13

Likewise, the crestal bone loss measurements observed 
in the radiographic portion of this study were in line with 
those demonstrated by leading competitors. The mean 
crestal bone loss of 0.65 mm exhibited by the Inclusive 
Tapered Implant at the one-year follow-up parallels the 
average marginal bone resorption of 0.64 mm observed in 
a one-year analysis of the NobelReplace implant system.14 
In a study on the Zimmer Screw-Vent implant, the mean 
marginal bone resorption after two years was 1.66 mm, 
compared to 0.49 mm of crestal bone loss exhibited by 
the Inclusive Tapered Implant at the two-year follow-up.13 

The mean crestal bone loss of 0.56 mm observed for the 
Inclusive Tapered Implant after three years corresponds to 
the findings of a three-year analysis of the NobelReplace 
implant, which exhibited 1.32 mm of bone remodeling.11

For the full-time smokers included in this study, the survival 
rate observed at the three-year follow-up was 97.5 percent 
and consistent with the results for non-smoking patients. 
This survival rate is remarkable considering the substantial 
risk associated with placing dental implants in patients who 
are smokers, as well as the fact that the patients included in 
this study were much more likely to smoke (29.5 percent of 
participants) than the general U.S. population (17.8 percent 
are smokers).

These findings are in keeping with studies on resorbable 
blast media (RBM), which conditions the Inclusive Tapered 

Figures 9a, 9b: Example of post-placement and six-month follow-up radiographs 
illustrates effective crestal bone preservation fostered by the Inclusive Tapered Implant 
in the area of tooth #19.

9a 9b

Figures 10a, 10b: This example in the area of tooth #3 exhibits negligible bone remod-
eling between the time of implant placement and one-year follow-up.

10a 10b

Figures 12a–12d: The post-placement, one-year, two-year and three-year radiographs 
for this patient illustrate long-term integration of the Inclusive Tapered Implant with the 
bone of the restoration site.
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Figures 11a–11c: Post-placement, six-month crown delivery, and two-year follow-up radiographs for a case example in the area of tooth #19.
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Implant surface and is one of the most highly researched 
treatments on the market (Figs. 13a, 13b). The RBM surface 
treatment maximizes bone-implant contact and has been 
shown to promote bone development on the implant.15,16 
Further, the survival rates and crestal bone preservation 
observed confirm the effectiveness of the implant’s tapered 
shape and buttress-thread design, which were engineered 
to engage the bone and aid the osseointegration process.

Conclusion
For practitioners comparing the many implant systems 
available on the market today, the Inclusive Tapered 
Implant is a suitable treatment option that facilitates both 
bone preservation and survival rates within the range of 
those offered by leading competitors. The similarity in 
performance between the Inclusive Tapered Implant and 
the industry-leading implants selected for comparison 
confirms it to be a predictable, versatile system that 
can be utilized with confidence in a full range of clinical 
indications and protocols. The radiographic observa-
tions made during the course of this study show that 
in addition to excellent survival rates, the implant also 
preserves bone effectively, which is key to both esthetics 
and function over the long term.
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Figures 13a, 13b: The buttress thread design and RBM surface of the Inclusive 
Tapered Implant are essential in maximizing bone-implant contact and promoting the 
favorable osseointegration exhibited in this study.
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