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DIFFERENT TREATMENT OPTIONS: A RETROSPECTIVE STUDY
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Implant dentistry has had a great success in the last decades for replacing missing teeth; however,
implant surgery needs bone availability. The use of narrow diameter implants (NDIs) may be an
alternative approach in patients with atrophic maxilla or mandible. The aim of this study is to perform
a study on NDIs to evaluate their survival rate. In the period between January 2008 and December
2013, 877 patients (498 females and 379 males) were operated at the BDD private Practice Clinic (Milan,
Italy). The mean post-surgical follow-up was 30+17 months (max — min, 84 — 1). One thousand three
hundred and forty-six implants (EDIERRE Implant System SpA, Genoa, Italy) were included in the
present study, 112 (8.3%) 3.3 mm (i.e. narrow) and 1,234 (91.7%) 3.75 mm wide. All patients underwent
the same surgical protocol and agreed to participate in a post-operative check-up program. SPSS
program was used for statistical analysis. Survival rate (SVR) was 97.25% since only 37 fixtures were
lost from a total of 1,346 implants. Cross-tabulation between failure diameter did not demonstrate any
statistical differences between narrow and standard diameter implants. NDIs are reliable devices for

oral rehabilitation.

Implant dentistry has had a great success in recent
decades for replacing missing teeth; however implant
surgery needs bone availability. A large number of
surgical techniques may allow to increase maxillary
and mandibular bone amount, such as small and
big sinus lift, autologous bone graft, split crest,
post-extraction, transposition of mandibular nerve,
osteogenic distraction. However, these additional
surgical techniques may present complications
or failures and delay fixture osseointegration and
prosthetic rehabilitation. The use of narrow diameter
implants (NDIs) may be an alternative approach
in patients with atrophic maxilla or mandibular (1,
2). In long-term totally edentulous patients with
atrophic ridges, insertion of NDIs loaded with an
overdenture may dramatically improve retention of

the denture. In particular, patients wearing a lower
denture usually complain of the poor retention.
Patient compliance is directly related to the amount
of denture retention which can be improved by
fixture insertion (3). The introduction of NDIs,
avoiding surgical techniques for increasing bone
width, has therefore improved patient compliance
towards implant dentistry (4). Pommer et al. (5),
in a recent study, reported that patient satisfaction
with graftless solutions for implant rehabilitation
of completely edentulous jaws is generally high.
Patients show negative appeal to invasive bone graft
surgery (6). Flannagan (7) demonstrated that mini
dental implants might successfully be used to support
fixed partial dentures in mandibular sites in highly
selected patients. Barikani et al. (8), evaluating the
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influence of mechanical characteristics of the implant
on primary stability in different bone types, based on
resonance frequency analysis (RFA), concluded that
primary stability is not influenced by implant length
and diameter, but by the different bone types.

NDIs have a diameter from 3 to 3.3 mm. Since
a new type of implant (EDIERRE Implant System
SpA, Genova, Italy) was recently distributed, we
decided to perform a retrospective study on NDI to
verify whether there are any differences in respect to
standard diameter implants.

MATERIALS AND METHODS

Patients

In the period between January 2008 and December
2013, 877 patients (498 females and 379 males) were
operated at the BDD private Practice Clinic (Milan, Italy).
The mean post-surgical follow-up was 30+17 months
(max — min, 84 — 1). One thousand three hundred and
forty-six implants are included in the present study, 112
(8.3%) 3.3 mm (i.e. narrow) and 1234 (91.7%) 3.75 mm
wide. All patients underwent the same surgical protocol
and agreed to participate in a post-operative check-up
program.

Subjects were screened according to the following
inclusion criteria: controlled oral hygiene, absence of any
lesions in the oral cavity, sufficient residual bone volume
in order to receive implants of at least 3.3 mm in diameter
and 9 mm in length.

The exclusion criteria were as follows: insufficient
bone volume, a high degree of bruxism, smoking more
than 20 cigarettes/day and excessive consumption of
alcohol, localized radiation therapy of the oral cavity,
antitumor chemotherapy, liver, blood and kidney diseases,
immunosupression, corticosteroid treatment, pregnancy,

Fig. 1. Intraoral photo.
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inflammatory and autoimmune diseases of the oral cavity,
poor oral hygiene.

Data collection

Before surgery, radiographic examinations were
carried out with the use of an orthopantomograph and CT
scan.

The implant survival rate (SVR) was evaluated
according to the following criteria: (1) absence of
persisting pain or dysesthesia; (2) absence of peri-implant
infection with suppuration; (3) absence of mobility; and
(4) absence of persisting peri-implant bone resorption
greater than 1.5 mm during the first year of loading and
0.2 mm/year during the following years.

Surgical protocol
All patients followed the same surgical protocol.

Fig. 2. Post-surgical X-ray after one and half years of
Jollow-up.

Fig. 3. One and half year intraoral photo.
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The anaesthesia of the jaw was obtained by the injection
of articaine and post-surgical analgesic treatment was
performed with 100 mg of ketoprophene 3 times a day, if
necessary. An antimicrobial prophylaxis was administered
with 500 mg Amoxicillin twice daily for 5 days starting 1
hour before surgery. NDI were inserted in both jaws. Three
surgeons (U.D.D., W.B. and G.C.) inserted all implants.
Patients agree to follow a strict oral hygiene protocol and
recall (Fig. 1 to Fig. 3).

Implants

A total of 1,346 fixtures were inserted: 674 (50.1%)
in the mandible and 672 (49.9%) in the maxilla. One
hundred and twelve (8.3%) implants had a diameter of
3.3 mm (i.e. narrow) whereas 1,234 fixtures (91.7%) had
a diameter of 3.75 mm (i.e. standard). There were 73, 367,
467, and 439 implants with 9, 11, 13 and 15 mm length,
respectively. Four hundred and sixty-six were immediate
loaded whereas 306, 344, 192, and 38 were loaded after
3, 4, 6, 8 months, respectively. Implants were inserted
to replace 326 incisor (24.2%), 107 cuspids (7.9%), 539
premolars (40.0%) and 374 molars (27.8%). One thousand
one hundred and seventy-three fixtures were inserted with
35 N torques whereas the remaining 173 with a lower
torque. Three surgeons (U.D.D., W.B. and G.C.) inserted
all implants.
Statistical analysis

SPSS statistical program was used. Cross tabulation
between variables and failures was performed and
Pearson Chi-square test was used to detect those variables
potentially associated with lost implants.

RESULTS

Survival rate (SVR) was 97.3% since only 37
fixtures were lost from a total of 1,346 implants.
Cross-tabulation between failures and studied
variables did not detect any statistical significant
difference between narrow and standard diameter
implants.

DISCUSSION

For osseointegration success the use of standard
implants is recommended to obtain correct bone
to implant contact. If the bone width is insufficient
for the placement of standard implants, an implant-
prosthetic rehabilitation with NDIs may be a
good solution. NDIs are used in areas where ridge
dimension is narrow or space is limited. These
conditions are frequently found in jaws, in particular
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in premolar and incisors sites. Lack of sufficient
space for a standard implant is also common in cases
of agenesis.

Maiorana et al. (9) presented data showing stable
marginal bone levels as well as healthy soft tissue
around early loaded narrow-diameter OsseoSpeed™
TX 3.0 implants inserted in upper and lower
incisors, after 3 years of function. The investigators
found that a longer healing period before crown
placement and loading associated with a stable
probing pocket depth and a stable crown-gingiva
distance contributed to statistically significant less
marginal bone loss between loading and the 1-year
follow-up visit, using a one-stage surgical procedure
allowing to maintain the integrity of the peri-implant
soft tissues.

Jawed (10), in a recent study, concluded that
the role of implant diameter on long-term survival
of dental implants placed in posterior maxilla is
secondary to a well-designed surgical protocol,
sufficient primary stability, and pre- and post-
surgical oral hygiene maintenance.

Another study (11) confirmed that the use of
NDIs was able to provide a statistically significant
reduction in need for bone grafting among completely
edentulous patients. Lambert et al. (12) reported that
the use of NDIs to restore partial dentation in sites
with limited horizontal bone thickness.

It is generally accepted that reduced diameter
means a reduction in the contact surface between
the implant and the bone, and in this case,
osseointegration could be insufficient to withstand
occlusal forces, and the risk of overloading is
increased (12, 13). In addition, bone quality, a host-
related factor, is believed to be one of the strongest
predictors of implant outcome (14-16).

Previous studies have found SVR of NDIs is
similar to standard implants (17-19). No differences
were found in respect to tooth site or jaws. Analogue
results were also obtained with different supported
prosthesis, partial fixed prosthesis in respect to
overdenture and full arch rehabilitation. Immediate
loading could potentially affect NDI outcome. Oral
hygiene and bacterial loading can affect SVR (20-
22).

Our results give additional strength to the fact
that NDIs can be successfully used and that fixtures
from EDIERRE Implant System SpA, Genova, Italy
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are reliable devices for oral rehabilitation.
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