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Summary. The mechanisms of cariogenesis in occlusal 
fissures remain elusive because of limited information 
about fissure structure and wall mineralization. The 
purpose of the present study was to determine the 
correlation between morphological patterns in occlusal 
fissures in human premolars and quantitative 
histochemical patterns of mineralization in the walls of 
these formations. We used scanning electron microscopy 
and quantitative X-ray microanalysis with the peak-to- 
local background ratio method and microcrystalline 
calcium salts as standards. We distinguished three 
morphological patterns of fissures in scanning electron 
microscopic images. The wall of the fissures was less 
mineralized than the control enamel in all three types of 
fissures. Because the fissure walls are hypomineralized, 
we suggest that practicing dentists should take into 
account the degree of mineralization when they are 
preparing the fissures for the application of sealant. 
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Introduction 

Occlusal fissures are deep invaginations in the 
enamel surface of premolars and molars, whose origin 
has been related to the formation of enamel (Sakakura, 
1986; Moss-Salentijn and Hendricks-Klyvert, 1990; 
Gaspersic, 1996). The morphological appearance of a 
cross-section through the fissure can vary or remain 
constant. The mechanisms of cariogenesis in occlusal 
fissures remain elusive because of limited information 
about the structure of fissures and the morphological 
features of carious lesions that arise in them (Hirano and 
Aoba, 1995). Although the enamel is thinnest at the base 
of the fissure (Gillings and Buonocore, 1961), caries 
appear preferentially at the entrance and on the lateral 
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walls (Fukuda and Suga, 1986). This implies that the 
morphology of the fissures, together with the 
mineralization of the walls, are factors which, in 
association with the accumulation of plaque and organic 
matter, may influence the appearance and progression of 
caries. 

Because of the close relation between the profile of 
the fissure and the development of caries, different 
methodological approaches, including computer-assisted 
reconstruction, have been used to investigate them 
(Nagano, 1960; Fejerskov et al., 1973; Galil and 
Gwinett, 1975; Juhl, 1983; Rohr et al., 1991; Hirano and 
Aoba, 1995). The use of scanning electron microscopy 
(SEM) with electron-probe X-ray microanalysis 
(EPMA) to examine mineralized tissues is a productive 
tool for the histochemical study of both morphological 
features and the chemical elements that take part in the 
mineralization process (Engel and Hilding, 1984; 
Campos et al., 1994). It is only in recent years that a 
quantitative approach has been developed to investigate 
dental and other mineralized tissues with the peak-to- 
local-background (PIB) ratio method, using crystals of 
inorganic salts as standards (Lopez-Escamez et al., 1992, 
1993a; Campos et al., 1994; Sanchez-Quevedo et al., 
1998). 

The purpose of the present study was to determine 
the correlation between morphological patterns in 
occlusal fissures of human premolars and quantitative 
patterns of mineralization in the walls of these 
formations. This quantitative approach was implemented 
using the techniques of histochemical electron probe 
microanalysis described above. 

Materials and methods 

We studied three groups of three human erupted 
premolars extracted for orthodontic or periodontal 
reasons (total of 9 premolars). No clinical lesions were 
detected. In each group the morphological profile of the 
fissure was different: V-shaped, I-shaped and Y-shaped 
(Fig. 1). These profiles were identified in l-mm-thick 
longitudinal cross-sections cut with a diamond- 
impregnated disc (Accuton, Struers, Demmark) at 700 








