THE EFFECT OF FISSURE MORPHOLOGY ON CARIES SEVERITY
OF ADULTS IN NORTH IRAQ *
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Abstract:

Background: The presence of pits and fissures are normal occurrence found in
molars, premolars. They can be considered as areas with high susceptibility to caries
lesion.

Materials and Methods: The extracted premolars were 655 for orthodontic purposes.
Ekstrand clinical severity index (1995) was used to assess the severity of primary fissure
occlusal caries. They were divided into 5 subgroups on the basis of fissure morphology
(I, V, U, IK and Y types)(Nagano,1961). Thereafter, the teeth were sectioned into
buccolingual direction in central fossa and microscopically analyzed by
stereomicroscope (150x magnification).

Aim of study: The study was designed to examine the effect of fissure morphology on
primary caries of occlusal fissures in premolars in North of Iragq.

Results : V- and IK- shaped fissures were found to have the maximum percentage
(48% and 22.44%, respectively). Percentage was very poor for I (18.77%), Y (18.01%)
and U (17.09%) types of fissure

Conclusions: V- and U- shapes have less severity of dental caries in comparison with I-,
Y- and IK- types with increasing severity index scores.
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Introduction:

Occlusal fissures are deep invaginations of enamel. Data on the decline of caries
prevalence among young adults in most industrialized countries show a relative increase in
the proportion of caries on the occlusal surfaces of posterior teeth [1]. The occlusal surfaces
of permanent molars are designed more frequently than the proximal surfaces, 90% of all
lesions in the first permanent molars have been found to be pit and fissure caries [2-8].
Majority of studies emphasized that the majority of pit and fissure caries occur within the first
4 years following eruption .They may continue through out adolescence (0.8% for premolars)
1-12 years after eruption [8]. Fissure caries is partly attributed to the extremely plaque
retentive morphology of the fissure systems [9-11] .They can be classified according to the
anatomical form into 5 types (V, U, I, IK, and Y types)[12] .The aims of modern dentistry
should be preventive approach rather than invasive repair of the caries disease. On the basis of
caries disease, lesion detection and early intervention, the primary goals of modern clinical
management of caries are to inhibit the initiation of new lesions, to arrest the progression of
established lesions and to enhance the natural process of lesion repair by remineralization
[13].

The ideal diagnostic method should be safe for both patients and users, enabling lesion
detection at an early stage. Also, it should be objective and quantitative, non invasive and
cost—effective [14].

Aims of study:

1. To study the occurrence pattern of different types of occlusal fissure morphology
involving central groove (but not including mesial and distal pits) in adult upper 1%
premolars, patients age was 12-15 years old .

2. To compare between 5 shapes of fissure morphology in descending order according to the
shape of the fissure in 4 different Governorates.

3. To correlate macroscopic scoring (clinical severity index) and histological extent into the
dentin.i.e caries severity detected clinically and shape of fissure detected microscopically.

4. To find distribution pattern of fissure morphology according to gender in North of Iraq.

Materials and methods:

During the 40—months study period in college of dentistry in Mosul University (2006-
2009), 655 randomly selected subjects attending Health Centers and Faculty of Dentistry of
four
NorthGovernorates,140Duhok(Azhadi,Zhanst,Khabat,Bahdinan,KazyMohamad,Matin,Shahid
an,Sarhaldan,Malta,Shndokha,Barzan,Duhok),105Sulaimaniya(Sarchnar,KanyKurda,Peramer
d,Rzgare,Bakhtya,Hamdy,Zhargata, Toy Malika,Kareza  Wshka,Ali =~ Kamal,Ibrahim
Basha,Chwar Bagh), 250 Mosul(left &right side specialized health centers) and 160 Erbil
(Shahidan, Zhyan, Azhadi,Malla Affandy,Kurdistan,Sultan Muthafar, Mamoon Dabagh,Nafae
Akray,Layla Kasim, Mohamad Bajalan,Nazdar Bamarny). Each of which was due to have one
premolar on average extraction for orthodontic reasons i.e we select one tooth only from each
patient even if he has more than one tooth indicated for extraction..

Clinical criteria used to detect primary fissure carious lesions:

1. Premolars showed varying grades of dark discoloration in the depth of their fissures
upon macroscopic examination by naked eye and prob.



2. Crack free premolars without any morphological defect other than caries.
3. Only teeth with a lesion were chosen, caries free teeth were excluded from the
beginning of the examination fundamentally.

Diagnosis of pit and fissure caries:

This type of diagnosis based on tactile evaluation with an explorer and visual assessment
of the enamel appearance of all pits and fissures on the occlusal surface of the tooth using a
mouth mirror and adequate lighting (in vivo) [15]. This clinical examination was done by
authors themselves traveling to other three governorates, examining 30-50 patients at each
visit. Dentist friend helped authors by extraction, storage of teeth and transferring sample. Not
all teeth samples collected at one time but at intervals according to the number of teeth
collected. Ekstrand criteria of clinical severity index [15] for primary occlusal fissure carious
lesions were used to confirm the suitability of the lesions for the study, unsuitable teeth were
excluded from the examination like enamel hypoplasia as shown in Table (1).

Table (1): Clinical severity index for pofcl [15].

Score Surface Description
0 Normal enamel translucency maintained after Ss of air drying
1 An opacity becomes visible after 5s air drying
2 An enamel opacity is visible without air drying
3 An enamel opacity is visible without air drying + localized surface
destruction
4 Discoloration with or without localized surface destruction
5 Surface breakdown in opaque enamel
6 Surface breakdown in discolored opaque enamel
7 Enamel cavity reaching into dentin

Sample preparation:

After extraction, the teeth were cleaned with pumice and scaled by subgingival scaler to
remove any debris on the surfaces of the teeth

All the teeth specimens at each collection were embedded in block of cold cure acrylic
and subjected to buccolingual sectioning by sectioning machine (trimmer). Bias in sectioning
teeth were discarded those sectioned teeth and use only the teeth sectioned in right manner.

Microscopic examination of teeth:

Teeth were microscopically examined, using one section only of each tooth.
(Stereomicroscope at College of Agriculture, University of Duhok) and sorted according to
Nagano classification of fissure morphology [12] as shown in figure (1).

| Type V type U type IK Type Y Type




Figure (1): Different types of fissure morphology

Data collection and statistical analysis:

The specimens were grouped according to the different types of pits and fissures
morphology. Duplicate examinations were made with an interval of 3 months of 50 randomly
selected sections between dentist and prophesier in college of Agricultural (inter examiner
variability ) , in order to estimate the reproducibility of the sorting . The consistency of
classifications of individual sections was 92% for fissure morphology and 85% for clinical
severity index. Number and percentage were used to describe the results obtained. Fischer
Freeman Halton test was used to find the relationships between parameters.

The difference in mean severity according to fissure morphology was found using
Duncan's Multiple Range test and chi-square test. The results considered significant at p <
0.05.

Results:

This is the first study that concentrates on the correlation of histological section of teeth
and clinical examination of pofcl in the Northern Governorates.

The percentage distribution of fissure types according to different Governorates as
shown in table (2) revealed that V shape is the most prevalent one in Duhok, Mosul, Erbil,
followed by IK type except for Sulaimaniya which revealed I type most prevalent followed by
Y type. The same percentage distribution was shown for the total sample.

Table (2): Distribution of fissure types according to different Governorates

Shape of the Fissure/ pits

Governorate \Y% U Y I IK Total

No. % No. % No. % No. % No. % No %

Duhok 45 3214 17 12.14 23 1642 18 1290 37 2642 140 21.37
Sulaimaniya 30 20.57 15 1428 35 2333 25 2680 20 1504 105 16.03
Mosul 60 240 55 220 30 120 50 200 55 22.0 250 38.16
Erbil 45 26.12 25 15.62 30 18.75 30 1875 35 20.87 160 24.42

Total 180 48 112 17.09 118 18.01 123 18.77 147 22.44 655 99.98

Statistically, its not practical to analyze each caries severity score (0-7) separately in single
group because the number of each group will be decreased and the statistical result will be
weakened so it was gathered (1-2,3-5,6-7) [16].

Concerning the relationship between fissure morphology and caries severity, significant
relationship exists at p < 0.001 for all.



Figures (2-5) showed mean severity of caries index according to fissure morphology for
4 Governorates revealed that the lowest values were recorded with those of V and U types
while Y, I and IK types recorded higher values of severity with significant difference at p <
0.05.
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Figure
(3): Mean severity according to fissure
morphology in the sample of Sulaimaniya City

Figure (2): Mean severity according to fissure
morphology in the sample of Duhok City
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Figure (4): Mean severity according to fissure Figure (5): Mean severity according to fissure
morphology in the sample of Mosul City morphology in the sample of Erbil City

* Different letter on the bars mean significantly difference at p < 0.05.

For the total sample there was significant difference at p < 0.001 between fissure morphology
and degree of severity as it is shown in Table (3).

Table (3): Relationships between severity and fissure morphology in the total sample.

Shape of the Fissure
Severity \Y U Y I IK p—value*
No. | % | No. | % | No. | % | No. | % | No. | %

0 63 |350] 32 (286 O |00 O 0.0 O [0.0
1-2 68 |37.8] 52 |464| 8 |6.8]| 13 |10.6] 14 |9.5 <0.001
3-5 35 119.4| 27 [24.1| 54 |45.8| 50 |40.7| 65 |44.2 '
6—7 14 | 7.8 1 09| 56 |47.5| 60 |[48.8] 68 [46.3
Total 180 | 100 | 112 [100| 118 [ 100 | 123 |100| 147 | 100 |

*chi- square test.

Distribution of fissure morphology according to gender in the four Governorates revealed
no significant difference in the type of fissure morphology between males and females as
shown in Tables (4-5).

Table (4): Distribution of fissure morphology according to sex in Duhok &Sulaimaniya city




Sex (Duhok ) Sex (Sulimaniya)
Fissure Males Females *P- Males % | Females *P-
types NO. | % | NO. % | value | NO NO. % | value
\% 20 (31.7 25 32.5| 0.596 17 25.4 13 22.41 0.732
U 9 143 8 10.4] (NS) 7 10.4 8 13.8] (NS)
Y 11 [17.5 12 15.6 16 23.9 19 32.8
I 10 [15.9 8 10.4 15 22.4 10 17.2
IK 13 20.6] 24 31.2 12 17.9 8 13.8
Total 63 |100 77 100 67 100 58 100
Table (5): Distribution of fissure morphology according to sex in Mosul &Erbil city
Sex (Mosul) Sex (Erbil )
Fissure Males Females *P-value | Males Females *P-
types NO. | % | NO. % NO % NO. % | value
A% 29 2.3 31 25.8| 0.286 21 24.7 24 30 | 0.515
U 34 R6.2| 21 17.5| (NS) 14 16.5 11 13.8] (NS)
Y 13 10 17 14.2 13 15.3 17 21.3
I 29 223 21 17.5 15 17.6 15 18.8
IK 25 19.21 30 25 22 259 13 16.3
Total 130 [100f 120 100 85 100 80 100

*NS= Not significant according to Chi- square test
Discussion:

Its well known that anatomy is genetic factor, there could be correlation between race
factor and anatomical variation so further study is require to study race effect for other areas.
Difficulties were present in gathering samples, references, linking between new variables in
addition to the technical difficulties concerning the environment of work available and
limitation of tools for this research. On the basis of our knowledge, this is the first wide study
linking stereomicroscopic examination of teeth sections with the extensions of early lesions,
in which a primary fissure carious lesion the caries confined to the fissures and grooves of the
occlusal surfaces of teeth and is steadily mounting as the most prevalent primary lesion in
children and adults [17].Most studies were done on distribution of fissure anatomy of molar
teeth, no study had been found on distribution of fissure anatomy in premolars so we compare
our results with that of molars.

As for the percentage distribution pattern of fissure morphology, the result of this study
is in accordance with the findings of Nagano [12] and Gustafson [18]. But for the descending
order of fissure types, Y—type occupies a higher percentage (18.01%) than that of Nagano
classification (7%) which occupies the least percentage. In this study, U-type occupies the
final order percentage (17.09%) with the same numerical result nearly. The reason for this
increased susceptibility is the presence of pits and fissures in these surfaces [19,20]. Also, the
unique occlusal pit and fissure caries distribution and progression could be explained by the
particular plaque accumulation in relation to the tooth morphology [21].

For V-type which is almost shallow in most cases, caries starts from the bottom[ 18], this
could be attributed to the shallow portions of grooves formed by walls joining under a wide
angle of approximately 90-70° showed low susceptibility to decay with increasing index
scores [18].

For U—-type, caries starts half way down, its form is almost the same width from top to
bottom, it is of medium depth, occupies the lowest percentage may be attributed to grooves




formed by angles smaller than about 70°. Initial decalcifications of enamel were rather
common and usually started at the deepest point of the sulks since human teeth show a great
variety of morphologic types[22].

For IK—type it occupies (22.44%); its form is extremely narrow slit associated with a
large space at the bottom. As to the localization of the initial lesion in narrow fissures, a plug
of plaque like material was occasionally observed closing the entrance of the fissure proper
within which the production of considerable amount of acid might take place, whereas
diffusion of substrate down the narrow fissure might be slow, resulting in the formation of
less acid in the depth of the fissure than at its entrance so the deep narrow fissure may resist
carious attack. This may lead to decrease caries severity scores [23].

For I-type (18.77%), it starts from the top, a deep fissure too narrow to allow impaction
or diffusion of considerable amounts of substrate seems to be less liable to carious attack than
one providing some space for plaque and debris to accumulate. This will lead to decrease
severity of caries with increasing scores because pit and fissure caries represent a disease
process that has an early onset [24]. The findings of fissure morphology are in accordance
with those of other investigators derived from studies of single examinations of a great
number of teeth [25-27].

The findings of this study are in accordance with that of Flaitz et al. [28] who stated that
in laboratory studies comparing the clinical, and histological appearance of occlusal caries
correlate well with the extent of histological involvement of occlusal surfaces by caries. Also
it is in accordance with the study of Ekstrand who stated that there was a correlation between
pock and morphology of fissures in 3™ molars [15,29]. Then stated that the total length of
time since eruption (over one year) was found to be significantly associated with caries
severity. The long time needed for full occlusion to occur, if ever, was correlated with deeper
dentinal lesion [30].

Based on teeth sections, it was possible to observe that major sites for caries
development are the fissures, what is supported by [10,12,25,31]So by using
stereomicroscopic examination, it was found that there was significant relation between the
initial stages of surface breakdown grade(1-3) which is crucial in accordance with that of
Ekstrand [15].

The clinical implication of this observation was important that the extent of lesion could

be detected by careful vision of the surface, narrow grooves would have most of the lesion at
the entrance while wide grooves were wide enough for the base to be seen which could be
controlled by brushing[15,30].
Another important factor to be influenced by the presence or absence of fissure caries relates
to the methods of diagnosis of carious lesion. The high prevalence of caries in occlusal
fissures and the less effectiveness of diagnostic methods in this area [32,33] posed an
enormous problem to be solved. There is a need for additional research to improve the
effectiveness of diagnostic methods in pits and fissures.

Conclusions:
Fissures such a V and U types are influenced directly by less severe caries lesion, in
contrast to deep narrow fissures (IK, I and Y) influenced by moderate to severe carious lesion.

So early diagnosis of dental caries and preventive measures are recommended to reduce caries
rate in our population.

Suggestions:



1. This study can be extended to measure race factor.

2. This study can be extended to measure a maximum of truly sound surface (high specify) in
clinical trials.

3. while in epidemiological studies, the detection is of truly affected surface (high sensitivity)
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