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ABSTRACT

The aim of this study was to identify a correlation between decreasing on the effective periodontal
surface and the level of the periodontal attachment. Materials and methods. The average values for
total lateral root area were determined using software for measuring polygonal surfaces - UTHSC
Image Tool 3.0. Also, it was necessary to determine the mean values for root length (using test t
Student, ANOVA). These determinations were made on 140 extracted permanent teeth. Using simple
regression from the tests General Linear Models (program Statistic 6.0) a linear function, y=b, +bx,
was applied to establish a correlation between periodontal effective surface variation (y) and intra-
alveolar bone root length (x), for each tooth. Results Simulating the same level of periodontal
attachment (e.g. 7 mm) has shown that, in case of monoradicular teeth, the periodontal functional
surface resulted was greater as tooth root increased (e.g. 38,19% for the upper central incisor vs
50,54% for maxillary canine). In case of multi-rooted teeth, the periodontal functional areas were
almost equal (e.g. 45.84% on upper M1 vs 44.36% on mandibular M1). Conclusions With a longer root,
tooth implantation is better. Also, by comparison, multi-rooted teeth have a more pronounced
decrease of periodontal ligament area for the same reduction of periodontal attachment level.
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INTRODUCTION should provide a sufficient periodontal support
Over the time, the opinions on dental for the restoring sustaining and stability.

resilience, for teeth with healthy periodontal
A new theory (Tylman and Tylman 1960;

Reynolds 1968 Tylman and Malone 1978)
argued that the supporting periodontal surface

status but with reduced attachment level, as
well as to provide an optimal prosthetic

restoration, have been influenced by a number
. . of the abutment teeth must be equal to at
of paradigms, based on notions of ) i .
. . . least two-thirds or a half of its total length, in
biomechanics predominantly o o o
normal conditions. This kind of thinking led to

The emergence of Ante's law (1926) led to the the extraction of all teeth that did not meet
adoption of a consensus on fixed prosthetic this condition and their replacement with
therapy, grounded for the first time on a bridge. On the contrary, Svanberg and Lindhe
therapeutic concept: the abutment teeth (1974); Lindhe and Ericsson (1976); Ericsson
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and Lindhe (1977, 1984) underlines that these
changes do not necessarily represent an
And,
important, the increased tooth mobility should

element of pathology. extremely
be seen rather as an adaptation of the tissue

physiology to the changing of stress conditions.

Any healthy tooth has a specific physiological
mobility (due mainly to the elasticity of
the height of the
insertion and the thickness of the desmodontal
space being As a
consequence, the abutment tooth prosthetic

periodontal ligament),

key determinants.

value is mainly due to the total area of
periodontal support

The real value of the teeth is determined by
the "effective root surface" [1]. The equilibrium
condition of the complex abutment teeth-fixed
prosthesis will be fulfilled when the total area
the
edentulous and the periodontal lesion deficit

[2].

of periodontal support compensates

The aim of this study is to establish a
correlation between periodontal remaining
supporting surface (functional or effective) and
linear loss of the attachment for each type of

tooth, using a digital method.

MATERIAL AND METHODS

Specimen’s selection: 140 extracted permanent
teeth, the
Maxillofacial Faculty of Dentistry,

provided by Ambulatory of
Surgery,
University of Medicine and Pharmacy "Gr. T.
Popa" lasi were analysed. Teeth that were not

able to provide accurate measurements were

excluded (e.g. interrupted enamel-cement
junction by caries or fillings, teeth with
hipercementosis, resorbed or incomplete,

broken, curved, fused roots, etc.)
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Teeth processing: immediately after extraction,
the teeth were cleaned of blood under a jet of
water. Then they were placed in sodium
hypochlorite 100% 30 minutes, followed by
rinsing with distilled water, drying and removal
of residual fragments of bone, soft tissue or
plague. Teeth were preserved in formalin

solution 10% till to measurements.

After morphological groups labelling (central
incisor, lateral incisor, canine, and so on) and
order numbers for each tooth it was marked
the enamel-cement junction with a very fine
marker of 0.5 mm "Fig.1".

The measurement technique was performed
for root length with an electronic calliper
(SANTO) and a magnifying glass (to highlight
the details) “Fig. 2. For single-rooted teeth it
was measured the length on buccal or oral
side, and on the proximal side, respectively. For
multi-rooted teeth the length was measured
on each side (vestibular, oral and proximal).
When values were identical (e.g. proximal faces
of premolars) a single measurement was
introduced in the statistical analyses.

For total root surface we used images acquired
with camera Nikon D 80 and processed in
Adobe Photoshop CS2 (for details). Single-root
teeth were photographed from labial and
proximal side and multi-rooted teeth have
been cut in advance, each side of each root
being exposed for taking photos.

The areas were calculated with a program for
polygonal areas (ImageTool UTHSCSA 3.0). The
measurements were repeated three times for
each tooth, in order to reduce errors.

The total root area determination was based
on the Nicolls (1974) and Mowry et al. (2002)
theory: for single-rooted teeth by doubling the
sum from the vestibular and proximal root face
area; for multi-rooted teeth, due to a large
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number of measurements to be done, the area
side of a root was multiplied with the total
number of roots [3, 4, 5, 6, 7, 8,].

For validation we have used this method for
test body, a cone having a known side surface
(307 mm?). The results from 10 determinations

ranged between 0.97% and 1.03% comparing
with the real value.

To simulate the loss of the attachment level we
cut the roots every two millimetres, shooting
and then measuring the remaining lateral root
surface with ImageTool.

Figure 1. Shooting of the maxillary central
incisor with the grid paper required for
calibration

RESULTS AND DISCUSSIONS

The average values of the root length (Table 1)
and lateral root surface, respectively (Table 2)
were estimated by using statistical
Student t-test, ANOVA.

tests:

The lateral incisor expressed the shortest mean
value for the root length and canine the longer
one, respectively. The mean value for lateral
root area, actually the periodontal ligament
area, was largest on first molar and more than
twice that of the lateral incisor, with the lowest
root area.

Using simple regression from the tests General
Linear Models (program Statistic 6.0) we
applied a linear function y = by + by X,

Figure 2.

111

Electronic

calliper
measurement capacity 0 to 150 mm., resolution
of 0.01 mm. and an accuracy of 0.03 mm.

(SANTO):

the correlation between

periodontal ligament area variation (y) and the

to estimate
remaining root length (x), for each tooth type
[9,10]. Let by and b; be intercept and slope,
respectively (Table 3).

Simulating the same level of periodontal
attachment (e.g. 7 mm) has shown that, in case
of single-rooted teeth, the residual periodontal
ligament surface was largest when the root
length increased (e.g. 38.19% for the upper
central incisor vs 50.54% for maxillary canine).

In case of multi-rooted teeth, the functional
periodontal ligament areas were almost equal
(e.g. 45.84% on upper M1 vs 44.36% on
mandibular M1) “Fig.3“, “Fig.4"“



Romanian Journal of Oral Rehabilitation

Vol. 8, No. 2, April - June 2016

Table 1. The mean values for root length

Mandible

Table 2. The mean values for total root surface area

Minimum Maximum

Marxillary

Mandible

Table 3. Coefficient of determination (R2) of the linear function used
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Figure.3 The simulated attachment insertion (horizontal) and the
percent of periodontal residual ligament surface for maxillary teeth
(vertical)
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Figure.4 The simulated attachment insertion (horizontal) and the
percent of periodontal residual ligament surface for mandibular
teeth (vertical)
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CONCLUSIONS

1. With a longer root, the tooth implantation is attachment level.
better (i.e. the larger periodontal support 3. Considering the limitations of the study, the
for a fixed prosthesis). results may be useful in dental practice for

2. Multi-rooted teeth have a more assessing teeth prognosis and, therefore the
pronounced decreasing of periodontal prosthesis sustaining and stability.

ligament area for the same reduction of the
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