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human permanent teeth

C. MARCHETTI, C. PIACENTINI*, P. MENGHINT*

Istituto di Istologia ed Embriologia generale - Univ. Pavia
* Istituto di Clinica Odontoiatrica - Univ. Pavia

SUMMARY

A morphometric analysis has been performed on important components of human dentine using an image
computerized analyzer. The dentinal tubule diameter and their area percentage were calculated. Moreover
the area percentage of the collagen fibers in the dentinal matrix was measured. These parameters have
been evaluated in different areas of the coronal and the radicular dentine in permanent teeth.

Measurements have been performed on undecalcified and decalcified teeth and on teeth treated with en-
zymatic digestion to remove the organic non collagen matrix and to evidentiate the collagen fiber
network.

The values obtained in different areas of the tooth and in samples sumitted to different treatments were
evaluated by statistical analysis.

Dentinal tubule diameter and area percentage significatively decrease from the inner to the peripheral
dentine both in the undecalcified teeth as in the decalcified ones and in the samples undergone to en-
zymatic digestion. The collagen fiber percentage in the organic matrix is significatively lower in the man-
tle dentine.
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RESUME

Il a été procédé a une recherche morphométrique relative a des composants importants de la dentine a
I’aide d’un analyseur d’images computérisé. Le diametre des tubules dentinaires et le pourcentage de la sur-
face qu’ils occupent dans la dentine ont été mesurés. En outre, le pourcentage de la surface occupée par les
fibres collagenes dans la matrice dentinale a été également mesuré. Ces valeurs ont été relevées dans des
surfaces différentes de dentine, dans la racine et dans la couronne de dents permanentes. Les mesures ont
été effectuées sur des dents décalcifiées ainsi que sur des dents traitées par digestion enzymatique afin
d’enlever, apres décalcification, la composante organique non collagéne et séparer la trame des fibres col-
lagenes.

Les valeurs obtenues dans les différentes surfaces de la dent et dans des dents soumises a divers traitements
ont été étudiées et confrontées au moyen d’analyse statistique.
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The values obtained in decalcified teeth and in teeth
treated with enzymatic digestion are not significati-
vely different. This datum confirms that treatment
to remove organic non-collagen matrix from dentine
does not modify the collagen component organiza-
tion and the tubule structure. The measurements car-
ried out on teeth undergone to this enzymatic diges-
tion show that collagen fibers are less dense in the
peripheral dentine than in the other areas of tooth.
This characteristic is significatively evident in mantle
dentine nevertheless here the collagen fibers have a
larger diameter (Marchetti et al., 1992). It seems inte-
resting to note that collagen fibers decrease in area
percentage while their diameter increases from cir-
cumpulpal to peripheral dentine. These morphologi-
cal differences in the collagen component could pro-
bably influence the functional characteristics of
dentine.

Our study confirms that automatic computerized
morphometric analysis is an efficacious and correct
method in investigating on biological structures. Par-
ticularly it could be assumed as particularly useful
for objectifying further morphometric investigations
on dental tissues.
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