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The loss of alveolar processus, mandible density and bone tissue
structure in reference to the computerized analysis
of intraoral radiography

Evaluation of characteristics and bone tissue structure in stomatological diagnosis has
special significance in diagnostics of pathological lesions, in programming of implant
treatment, and in planning of operation treatment in case of cranial bone fractures (1).
Also detection of osteoporotic deviation may have major influence on the selection of
treatment and improvement of its efficiency.

Commonly applied conventional roentgenodiagnostics of the stomatognathic system
based on dental panorama or teeth X-ray qualitative assessment and the presence of
pathological lesions in radiograms appeared with at least 40% loss of bone weight, and
testified to significant progression in destruction changes (5, 13). The increased accuracy
is characteristic of radiography methods, enabling digital X-ray records (2). An additional
computerised review of radiographs allows relative quantitative evaluation of densitom-
etry index as well as determination of features related to bone tissue structure (16, 17).

Density and bone tissue structure of the mandible and maxillae un-
doubtedly influence dental status and pathological changes may contribute
to the loss of teeth. The objective of the study was to find out the correla-
tion between the level of alveolar processus loss and selected densitometry
indices as well as indices of bone structure resulting from radiographs.

MATERIAL AND METHODS

The study covered 98 patients with preserved dentition in the area of made radio-
graphs, age raging between 14-73 years, treated in the Department of Dental and Maxil-
lofacial Surgery and Osteoporosis, Outpatient Clinic Institute of Rural Medicine in
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Table 1. Amount of treated according to age and gender

Age group
All
I 11 I 1\
Women 20 13 12 16 61
Men 16 13 6 2 37
Total 26 26 18 18 98

Lublin. Statistical analysis patients were divided into four age-related subgroups: 40 years
old, 41-50, 51-60 and over 60 years old. Characteristics of the research groups are
showed in Table 1.

For the radiographic researches there was a utilized device made by Trophy Radiol-
ogy type IRI x 708 equipped with head with 2.5 mm Al filter, the tubus and CCD control
panel allowing automatic selection of intensity of radiation and exposure timing. Radio-
graphs registered with CCD sensor cover premolar tecth area on the left side using right
angle methods developed by Hielscher (7). Registered digital pictures transferred to
the computer were converted to the graphical display and reviewed by Radiograph Work-
shop (18). The degree of loss of alveolar processus was assessed in reference to the
measurement of the distance between the tooth neck and the marginal bone of alveolar
processus expressed in mm.

The results of research were developed using statistical program Statistic 5.1. Differ-
ences of assessed features were evaluated by test t assuming significant values p< 0.05,
but correlations between the selected indices were analysed by defining linear regression
assessed by the Pearson’s test.

RESULTS

Results the densitometry researches and parameters of structure are showed in Table 2.
Among the patients with preserved dentition, there were defined discrepancies in densit-
ometry index correlated with the patient’s gender. Relative biological mineral contents as
well as relative biological mineral density of the mandibular bone was lower in female
group than in male group.

In the assessment of the correlation between the degree of loss of alveolar processus
and the evaluated parameters, the age of the treated patients had the major influence
(Fig. 1). As results from the presented data the distance between the tooth neck and
alveolar margin increases and the correlation is statistically by significant (p < 0.001).
The degree of alveolar processus loss also presents negative correlation with the bone
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SUMMARY

98 patients treated in the Department of Dental and Maxillofacial Surgery, Medical
University and Institute of Rural Medicine in Lublin had radiovisiographically tested
premolar teeth area on the left side. Reviewing radiovisiographical picture, there were
defined bone mineral density and mandible bone structure and degree of loss of alveolar
processus. It was concluded that the degree of loss of alveolar processus is significantly
correlated with the researched patients’ age, and is inversely correlated with mineral den-
sity and equivalent of mandible bone mineral contents. The achieved results prove that
demineralisation changes can significantly influence teeth loss.

Zanik wyrostka zgbodotowego oraz gesto$¢ i struktura tkanki kostnej zuchwy
na podstawie komputerowej analizy obrazu radiowizjograficznego

U 98 pacjentéw leczonych w Klinice Chirurgii Stomatologicznej i Szczgkowo-Twarzo-
wej AM oraz w Poradni Osteoporozy Instytutu Medycyny Wsi w Lublinie przeprowadzo-
no badania radiowizjograficzne okolicy zgbdw przedtrzonowych po stronie lewej. Na pod-
stawie analizy obrazu wg okreSlono wybrane wskazniki gestosci i struktury koSci zuchwy
oraz stopiefi zaniku wyrostka zgbodotowego. Stwierdzono, iz stopiefi zaniku wyrostka ze-
bodolowego istotnie koreluje z wiekiem badanych, a takze wykazuje ujemng korelacje
z gestoScia mineralng i rownowaznikiem zawarto$ci mineraléw w kosci zuchwy. Uzyskane
wyniki wskazuja na to, ze zmiany demineralizacyjne moga w znaczacy sposdb uczestniczyé
w utracie uz¢bienia.



