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Abstract

The height of the jaw bone is a fundamental
part of implant therapy prior to surgery. The aim of
this study was to compare the mandibular height in
cross-sectional tomograms taken from Scanora® multi-
modal unit with that in common panoramic radio-
graphs by measuring the distance between the eden-
tulous bony crest and the inferior border of the
mandible in eight edentulous cadaver mandibles. Metal
markers were fixed totally 48 points at the edentul-
ous bony crest and the inferior border of the mandible.
Magnification error was calculated. It was found that
there was no significant difference in bone height at
all measurement points between both technics
(P>0.05).

Introduction

The development of osseointegrated implants is
one of the more significant recent advances in dentis-
try. Several studies'’® have suggested that an implant
results in substantial improvement in patients’ func-
tioning and well-being. An accurate preimplantologic
evaluation and diagnosis is essential for a successful
implantologic concept®. In addition to clinical exami-
nation, imaging methods may render direct information
on the osseous bed. Each radiographic technic has
strength and weakness inherent to its use.

Scanora® multimodal unit is an integrated
multimodal imaging system improving the utilization
of narrow beam radiography and multidirectional
tomography. It produces images of greater resolution
and detail than those obtianed with standard panoramic
radiography or tomography®. However, panoramic
radiographs still be widely used in preoperative radio-
graphic planning because of the availability, cost and
radiation dose. The purpose of this study was to
compare the accuracy of panoramic radiographs with
the cross-sectional tomograms of Scanora® multimodal
unit in evaluation of the vertical distance between the
edentulous bony crest and the inferior border of the
mandible.

Meterials and Methods

Eight adult mandibles were harvested from
randomly selected human cadavers. For purpose of
this study, all mandibles were entire edentulous.
Each mandible was marked on the middle of mandible,
7 mm anteriorly from mental foramina at the right
and left side with metal markers fixed at the edentul-
ous bony crest and the inferior border of the mandible.
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Cross-sectional tomograms of the dry edentulous
mandibles at the standard position were made from
Scanora® multimodal unit (Soredex, Orion Corpora-
tion, Helsinki, Finland) with 81 kV, 1.6-5.0 mA and 84
seconds. Thickness of cuts was 4 mm (Fig.1). Panora-
mic radiographs were taken from Orthopantomograph
10® (Palomax, Finland). The exposure settings were
69 kV, 15 mA and 15 seconds (Fig. 2). All films
were developed with an automatic processor according
to the manufacturer’s recommended procedures.
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Fig. 1 Cross-sectional occlusal tomogram obtained fron: the
Scanora® multimodal unit

All measurements were performed by a radir'o-
gist under standard conditions of illumination. A
manual technique using a millimeter ruler of Scanora®
multimodal unit was used to measure distances
between marker points (Alveolar bone crest and
inferior border of mandible). The magnification error
was already calculated by using this special millimeter
ruler as the ‘manufacturer’'s recommendation. The
panoramic radiographs were measured at the same
radiopaque marker points. The magnification was
calculated by comparing the measurements obtained
on the panoramic radiographs with those obtained on
the cadaver mandibles. The percentages of magnifica-
tion was 1.20, which was in the range of manufac-
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turer’s recommendation. Analysis of intraoperator
reliability revealed that no difference was found in

repeated measurements by one operator (P<0.8)

After magnification error was calculated, the
measurements obtained by the panoramic radiographic
technics were compared with those obtained py the
Scanora® multimodal unit to evaluate the error
produced by panoramic radiographic technic. The
paired t-test was used for statistical purposes.

Fig. 2 Panoramic radiograph obtained from Orthopantomo-
graph 10®

Results
Measurements of distance between markers on

cross-sectional tomogram and panoramic radiographs
were summarized in table 1. The mean height of

Table 1
Comparison the measurements from Scanora®
multimodal system and Orthopantomograph 10%®
R = right side , M = middle , L =left side

Mandible Scanora® multimodal unit | Orthopantomograph 10®
R | M| L R | M L
1 210 | 21.0 20.5 21.3 21.3 21.7
2 16.5 16.5 17.5 16.3 16.7 16.3
3 24.0 | 240 20.5 229 23.3 18.8
4 31.0 | 29.5 27.5 30.8 30.0 27.9
5 28.0 | 25.0 27.5 28.8 25.8 28.8
6 30.0 31.0 31.0 31.7 31.7 32.1
7 245 23.0 24.0 25.0 23.3 23.3
8 27.0 27.0 27.0 27.9 27.9 27.9

mandible on the right, in the middle and on the
left side, which measured from Scanora® multimodal
unit and Orthopantomograph 10® were not different
from each other with the t-value of -0.39, -2.11
and -1.12 respectively and the hypothesis can be
accepted with p-value more than 0.05.

Discussion

The concordance of bone height measured from
cross-sectional tomograms of Scanora® multimodal unit
and panoramic radiographs revealed an enough quality
of panoramic radiograph in assessment of bone height
for preimplantologic radiographic examination.

Scanora® multimodal unit has actually advan-
tages in many respects when compared to common
panoramic machines, because it can perform most
radiographic examination in the maxillofacial region
including panoramic radiographs®®. It provides the
information of the jaw in three dimensions. The
total obtained radiation dose was lower than that
from computerized tomography”®. Grondahl et al®
concluded that Scanora® multimodal unit is particu-
larly useful for the presurgical radiographic evaluations
of implant patients.

The disadvantages of the Scanora® multimodal
unit are minimized. The cost of Scanora® multimodal
unit could be a problematical factor, since Scanora®
multimodal unit is 3-4 times more expensive than
general panoramic radiographic machine. The pro-
cedure is more complicated and the exposure time
is too long®,

In contrast to Scanora® multimodal unit, com-
mon panoramic machines are simple and effective
methods of diagnostic measurement of bone height
before surgery. Although the panoramic radiographs
have several limitations, they still be widely used in
oral and maxillofacial surgery as an regular diagnostic
radiographs. With continued research and supplemen-
tal devices used with panoramic radiographic machine
should minimize the disadvantages of this technic.
Rohstein et al'? derived quantitative information
of augmented alveolar ridges by superimposing preo-
perative on postoperative panoramic radiographs,
while Deeb et al'" used standardized panoramic ra-
diographs in assessment of mandibular augmentation.

In clinical settings, panoramic radiographs made
with a stent using radiopaque markers allow precise
determination of the quality and quantity of bone
in the desired implant location. In comparing radio-
graphic techniques, attention should be given to many
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factors. Scanora® multimodal system should serve the
surgical team in severe bone loss as a comprehensive
examination to achieve the optimum results without
injuring important structure during implant placement.
In normal edentulous bone, Panoramic radiograph is
sufficiently accurate.and seems preferable.

Conclusions

Within the limitations of this study, panoramic
radiography can be proposed as a useful radiographic
examination to establish the amount of availaible
osseous structure for the placement of endosseous
implants. It can be especially applicable in those
rural or urban locations where special Scanora®
multimodal units are not available and for patients,
who donot desire to be exposed for a long time.
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