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Case Series

Background: Five- and 6 mm diameter screw-type
endosseous implants have been used for the last
decade. While some studies have reported very promis-
ing results (94% to 98% success rate), others have
demonstrated survival rates below those clinically
acceptable (75% to 87%). Moreover, such implants have
been associated with increased cervical bone resorp-
tion and thread exposure.

Methods: Between June 1999 and July 2003, 43 pa-
tients received treatment with 6 mm diameter tapered
hydroxyapatite (HA)-coated implants. A total of 45 im-
plants were placed. All patients were recalled annually
after implant exposure. One patient was lost to follow-
up after 1 year. Forty-four implants were evaluated at
the recall examinations. All implants supported a fixed
prosthesis; in the majority of patients (35 implants), it
was a single-tooth fixed prosthesis. The mean loading
time was 23.4 months (range, 1 to 54 months).

Results: No implants were lost during the loading
period. The overall survival rate was 100%. Crestal bone
remodeling was examined using periapical radio-
graphs. After a mean of 23.4 months in function, only
one implant presented bone loss beyond the first
thread.

Conclusions: This study showed that high survival
rates can be obtained after prosthetic treatment with
6 mm-wide tapered HA-coated implants. Long-term
prospective studies are needed to confirm these results.
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Five mm and 6 mm diameter screw-type en-
dosseous implants have been used for the last
decade.1-8 The rationale of introducing them into

clinical practice was based on: 1) their potential to
provide a greater bone-implant interface, enabling their
use as rescue implants, in extraction sites, poor-qual-
ity bone, limited available bone, sinus lift, bruxing
patients, and cantilevers; 2) increased abutment width
resulting in optimal emergence profile, better esthet-
ics, and improved oral hygiene; and 3) decreased abut-
ment strain resulting in less loosening and fracture of
abutment and restoration screws.1-8

While some studies have reported very promising
results (94% to 98% success rate),1,4,8 others have
demonstrated survival rates below those clinically
acceptable (75% to 87%).2,5-7 Moreover, such implants
have been associated with increased cervical bone
resorption and thread exposure.2-7

Clinicians were, therefore, faced with the dilemma
of choosing between a mechanically advantageous
implant versus a biologically compromised implant. A
search of the English literature reveals several articles
regarding 5 mm diameter implants,1-8 while the num-
ber of studies including 6 mm diameter implants is
negligible.1

One might assume that a biological impediment
in the use of 6 mm diameter implants is a lower blood
supply due to minimally existing cancellous bone. In
this context, the introduction of the tapered implant
might partially resolve this problem by enabling the
presence of more cancellous bone in the apical implant
zone.

The use of hydroxyapatite (HA) has become con-
troversial in recent years.9 Nevertheless, HA is consid-
ered to improve initial osseointegration and result in
higher torque removal strength.10

The purpose of this clinical study was to determine
survival rates of 6 mm-wide implants and to evaluate
marginal bone loss around these implants after com-
pletion of prosthetic treatment.

MATERIALS AND METHODS
Patient Selection
The study population included all the consecutive
patients who received one or more 6 mm-wide tapered,
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threaded, self-tapping, HA-coated, titanium implants§

(between June 1999 and July 2003 in a private prac-
tice). The total number of patients was 43; age range
was 23 to 73 years (mean, 48.65 years). Patients were
followed for a mean of 23.4 months (range, 1 to 54
months) after completion of prosthetic treatment. A
total of 45 6 mm-wide implants were placed, of which
44 (23 internally and 21 externally hexed implants)
were evaluated in this study: 40 (90%) in the mandible
and 4 (10%) in the maxilla. All the implants were
placed in the molar area. In nine patients, the implants
were associated in the same prosthesis with implants
of other diameters.

Stage I Surgery
An orthopantomogram and, in some cases, a com-
puted tomographic scan were used in planning implant
positioning. All implants were placed in a private den-
tal practice setting under local anesthesia. A single
surgeon (RA) was responsible for the implant place-
ment. Oral antibiotics were prescribed routinely as a
postoperative prophylactic measure (amoxicillin, 1.5 g/
day for 7 days). Patients were instructed to rinse with
chlorhexidine digluconate (0.2%) for 1 week postop-
eratively. None of the patients used removable pros-
theses during the healing time.

Stage II Surgery
Uncovering of the implants was performed 3 to
6 months after stage I surgery, depending on implant
location and bone quality. The interval between stage
I and stage II surgeries was 3 months for the mandible
and 6 months for the maxilla. Based on mucosal
dimensions, different lengths of temporary healing
abutments were used. The majority of the implants
(40; 88.9%) were placed using this conventional proto-
col, and 5 (11.1%) received their healing abutment at
stage I surgery and were therefore left unsubmerged
during the healing period.

The referral dentist fabricated fixed prostheses at
the conclusion of the healing time.

Patient Recall
All patients were contacted annually. One patient did
not return for the recall appointment (1 implant). Thir-
teen implants were loaded between 1 to 12 months;
13 implants, 13 to 24 months; six implants, 25 to 36
months; seven implants, 37 to 48 months; and five
implants, 49 to 54 months.

Crestal Bone Resorption
Periapical radiographs were obtained at the annual
recall appointment. The lowest observed point of cre-
stal bone in intimate contact with the implant (CBC)
was identified both mesially and distally for each
implant. All implants presenting with a mesial and

distal CBC above the first thread were considered
normal.

RESULTS
No mobility, pain, swelling, or suppuration was asso-
ciated with the surviving loaded implants. The survival
rate was 100%. Only one of the evaluated implants
showed bone resorption beyond the first thread after
a mean loading time of 23.4 months (range, 1 to
54 months) (Figs. 1 and 2). All prostheses were func-
tional during the observation period. There was no

Figure 1.
Periapical radiograph demonstrating no crestal bone loss beyond the
first thread after 13 months of loading.

Figure 2.
Periapical radiograph demonstrating no crestal bone loss beyond the
first thread after 54 months of loading.
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fracture of implants, abutments, or prosthetic screws.
None of the prostheses had to be modified or remade.

DISCUSSION
Several studies have reported high success rates with
wide-diameter implants.1,4,8 In a prospective multi-
center study, 558 fixtures were evaluated (93.3% suc-
cess rate).8 Failure was primarily attributable to
unfavorable bone quality, gender (more frequent in
males), and smaller fixture size. Graves et al. placed
268 wide (5 and 6 mm) diameter implants over a 2-
year period. The overall success rate was approxi-
mately 96%.1 Bahat and Handelsman4 compared the
placement of a single 5 mm-wide implant to the place-
ment of two implants in the posterior region. The sur-
vival rate of 5 mm-wide implants was 97.7%, with a
mean loading period of 16 months.

Several authors have shown unfavorable results with
wide diameter implants. Langer et al.2 used 5 and
5.5 mm diameter implants in a multicenter study, with
success rates of 75% to 87%. Ivanoff et al.,6 in a 3- to
5-year study, compared the results of implants with
different diameters and observed poor success rates
(82%) with 5 mm implants. Renouard et al.7 placed
98 wide implants (5 mm), with a survival rate of 92%
after 1 year of loading. In a 6-year retrospective study,
Minsk et al.5 compared 1,263 implants of different
diameters but the same length; wider implants had
higher failure rates.

With a 100% survival rate, the present study shows
that favorable short-term clinical results can be
obtained with 6 mm-wide tapered HA-coated implants.
None of the implants placed were lost. The survival
rates compare well to the clinical results usually
reported for standard screw-type implants.8 A review
of human trials by Cochran reveals that the use of
hydroxyapatite-coated implants results in high suc-
cess rates.10 It might be suggested that the use of HA-
coated implants in the present study resulted in the
more favorable results.

Crestal bone loss is an important parameter. It has
been shown that resorption usually stops at the first
thread.11 In the present study, only one implant pre-
sented crestal bone loss beyond the first thread at the
end of the observation period. This could be related
to the design of the 6 mm-wide tapered implant, which
allows an improved blood supply to the crestal bone,

allowing initial bone remodeling without exposed
threads.

CONCLUSION
This study showed that high survival rates can be
obtained after prosthetic treatment with 6 mm-wide
tapered HA-coated implants. Long-term prospective
studies are needed to confirm these results.
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