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ABSTRACT

Introduction

Aim The aim of this study was to assess the sensitivity of
orthopantomography (OPT) in the diagnosis of long term
complications in oral rehabilitations with blade implants.
Materials and methods A total of 235 blade implants
in 189 patients, inserted between 1988 and 2003, were
retrospectively analyzed. The records consisted of a first OPT
taken between January and December 2010, and a second one
12 months after. The evaluation of implant health considered:
integrity of the blade, normal radiological representation of
the bone around the implant, dense and cortical appearance of
bone around the implant collar. The evaluation of radiological
complications considered: implant fracture, bone resorption
around the implant, recession of the bone around the implant
collar.
Results The sensitivity of the panoramic evaluation was equal
to 100%. The complications detected were 5 cases of periimplantitis, 9 cases of bone pericervical bone recession and 3
cases of fracture of the implant body. In cases of pericervical
bone resorption the following radiological check up 12 months
after the first one showed the progression of the disease in 6
out of 9 cases, with irreversible implant failure. In subjects
with a radiological pattern of implant health there were no
complications in the subsequent check up after 12 months. In
the subjects with complications the specificity was equal to
100%.
Conclusion The radiographic evaluation by the means of
OPT has shown high sensitivity in the diagnosis of long term
complications of oral rehabilitations with blade implants
and allows prompt therapeutic interventions. Radiological
complications appeared mostly in the long term check ups
and mainly consisted in recession of the bone around the neck
or around the entire implant. More rarely implant fractures
occurred, which, in the case of blades, sometimes were not
associated with any clinical symptoms: therefore, postsurgical evaluation should not be separated from diagnostic
imaging.

The alveolar crest is defined as alveolar bone with a
thickness lesser than 4 mm. This condition represents
about 10% of the anatomical situations which an
implantologist usually deals with (1, 2, 3).
Different surgical approaches exist for the
rehabilitation of thin crests. Demolitive techniques,
such as split crest, are based on the principle that
the anatomy can be adjusted to the implant: the
cortical bone tissue is fractured, usually at the
vestibular level, in order to artificially create the
space necessary to insert the screws (4, 5, 6, 7, 8,
9). Conservative techniques imply the use of thin
implants, capable of penetrating between the two
cortical bones, exploiting their stiffness to acquire
stability. An example are blade implants, similar in
shape to surgical scalpels, which are driven into the
bone with a press fit technique, or rather with light
percussions. Compared to screws, these implants are
less used, though published data report similar results
about their osteointegration, which always occurs
(10, 11, 12, 13, 14, 15). However, blade implants are
sometimes affected by complications whose prompt
diagnosis is fundamental for implant survival.
The aim of this study was to evaluate the sensitivity
of orthopantomography in the diagnosis of long
term complications in oral rehabilitations with blade
implants.
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MATERIALS AND METHODS
For the study were retrospectively analyzed all
patients who had previously been rehabilitated by
the authors with blade implants (between 1988 and
2003) and who underwent long term radiographic
control in the period between January and December
2010. The orthopantomographies of 189 subjects, 73

11

Diotallevi P. et al.

males and 116 females, with an average age of 68,
wew analyzed. The blade implants had been inserted
by the authors in the period between 1988 and 2003
in patients with thin crests (thickness equal or less
than 5 mm), as assessed by means of a CT scan in 118
cases, a surgical feeler gauge in 27 cases and intraoperative measurement in 44 cases (Fig. 1).
In total, 41 subjects underwent rehabilitations in the
upper maxilla, with 43 blade implants of which 27
in the central sectors and 16 in the distal ones; 148
subjects underwent rehabilitations of the mandible,
with a total of 192 blade implants, 18 of which in the
distal zones and 12 in the central ones.
In all patients, due to the typical radiological artifacts
generated by the blades in the CT scans, the postsurgical check-ups were carried out by means of
orthopantomography (OPT). All the subjects whose
implants had not been removed underwent a second
orthopantomography after 12 months (between
January and December 2011) in order to re-assess
the reliability of the radiological indices through
implant monitoring. Therefore, all radiographs were
retrospectively analyzed.
The evaluation of implant health considered: integrity
of the blade, normal radiological representation of
the bone around the implant, dense and cortical
appearance of bone around the implant collar. The
evaluation of radiological complications considered:
implant fracture, bone resorption around the implant,
and recession of the bone around the implant collar
(15, 20, 21).

All the subjects involved signed an informed consent
form. The study was evaluated and approved by the
Arass Ethical Committee.

RESULTS
The overall percentage of healthy implants was equal to
93.2% (219/235). In detail: up to 12 years after surgery,
implant survival was 99% (102/103), while in the check
up after more than 12 years, the percentage dropped
to 86.3% (114/132). The complications detected were
5 cases of peri-implantitis, 9 cases of pericervical bone
recession and 3 cases of fracture of the implant body.
In 14 cases out of 17 there were signs of local phlogosis
associated to pain.
In cases of pericervical bone recession the radiological
check-up performed after 12 months showed the
progression of the disease in 6 out of 9 cases,
associated to hypermobility, with irreversible failure of
the implant. These 6 patients included 4 who refused
the therapeutic attempts (occlusal treatment and
antibiotic therapy in the pocket) aimed to avoid blade
failure. In treated subjects 3 out of 5 implants were
still stable after 12 months.
In subjects whose radiographs showed healthy
implants, neither clinical signs nor complications were
detected at the following check up 12 months later.
The sensitivity of OPT was therefore equal to 100%. In
subjects with complications the specificity was equal
to 100%.

fig. 1 TC image of a thin crest (1a) and corresponding anatomical appearance in the intraoperative image (1b).

fig. 2 Bone resorption around the neck of the blade, mild (a), moderate (b) and severe (c).
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Radiographic detection of delayed complications in thin ridges rehabilitated with blade implants

DISCUSSION
The long term X-ray evaluation of blade implants was
carried out with orthopantomography, since these
implants produce radiological artifacts in the TC scan,
including those with ‘cone beam’ systems (22, 23,
24). Orthopantomography was highly reliable in the
diagnosis of complications, with 100% sensitivity. This
technique leads to prompt therapeutic interventions,
which in some cases delay or prevent irreversible
implant loss (25).
In the present retrospective study, it was observed
that in 9 cases of pericervical bone recession the
radiological signs were accompanied by the clinical
detection of peri-implant pocket inflammation.
Moreover, the radiographic signs of pericervical
bone regression were mainly observed in the distal
regions of the lower arch, that was the area where
the implants are subjected to the greatest stress from
a biomechanical point of view (26). Considering the
development observed in our case series, we believe
that such a finding clearly indicates the need for a
new treatment, even if not immediately (as in the

case of the peri-implantitis). An alteration of the
pericervical bone must, in any case, be pointed out by
the radiologist, so that immediate interventions aiming
to heal the lesion can be performed (Fig. 2).
In the five cases in which bone rarefaction around the
whole implant was radiographically observed, clinical
examination always showed implant hypermobility,
associated to local signs of phlogosis and pain when
pressure was applied. In these situations the implant
was immediately removed and replaced (Fig. 3). In 2
out of the 3 cases of implant fracture, both clinical
examination and X-ray highlighted the fracture around
the emerging collar, associated neither to phlogosis nor
local pain, or to X-ray alterations of the peri-implant
bone (Fig. 4a). In the third case, the fracture occurred in
the endosseous part of the blade, an area not clinically
evaluable and without any signs of local phlogosis;
moreover, the stability of the fractured blade seemed
to be mantained: such complication was therefore only
visible through radiological examination which allowed
the diagnosis of an otherwise asymptomatic fracture
(Fig. 4b). This fracture was considered an adaptation
of the implant to the local anatomy and physiology:
moreover, it wasn’t removed, since the amount of
blade still intact continued to properly function.
In all cases radiographically analyzed, the cortical bone
around the blade collar, as well as the peri-implant
spongy bone appeared to be normal. This pattern was
always combined with a clinical absence of pain, a
correct peri-implant sounding and absence of implants
mobility.
In this study mid term success rates resulted to
be better than those reported in the literature for
implant-supported rehabilitations obtained with split
crest techniques; whereas in the long term, the results
of the present study do not significantly differ from
those reported by other authors (9, 27, 28, 29, 30).

CONCLUSION

fig. 3 Radiological appearance of peri-implantitis with bone resorption
around the entire implant.

Orthopantomography was highly reliable in the diagnosis
of long-term complications in oral rehabilitations
with blade implants, showing a sensitivity equal to
100% and allowing the prompt adoption of adequate

fig. 4 Fracture of the blade implant, in correspondence
of the collar (4a) and of the intra-osseous part (4b).
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fig. 5 Radiological pattern of normality in post-surgical checkups (OPT details): regular representation of the cortical bone
around the neck of the blade and of the peri-implant cancellous
bone.

therapeutic interventions preventing irreversible
implant failure. Radiological complications appeared
mostly in the long term check-up and mainly consisted
in recession of the bone around the neck or around
the entire implant. More rarely implant fractures
occurred, which, in the case of blades, sometimes were
not associated with any clinical symptoms; therefore,
post-surgical evaluation should not be separated from
diagnostic imaging.
Compared with the data in the literature relating to
rehabilitation using alternative techniques, such as the
split crest, complications resulting from blade implants
were less frequent in the 12 year check- ups: after that
time the results do not differ significantly.
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