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Assessment of the morphology of apical area in
Iraqi Arabic first molars
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ABSTRACT T
One hundred twenty mandibular first molars and (96) maxillary first molars of
Arabic permanent dentition were studied morphologically in vitro, using visual
examination to detect number of roots, and apical foraminae, a radiographic
investigation was formed to detect number of canals and a clearing or (transparent)
technique was performed to emphasize the results obtained, the clearing technique
was performed by decalcification of teeth and injecting them with a dye, number of
roots, root canals and apical foraminac were detected and calculated as follow
(98.33%) of the mandibular first molars had two roots and (1.66%) had three roots
(one distal & two mesial), the maxillary first molars had three roots (one palatal &
two buccal) in (100%) of teeth examined, (10%) of the mandibular first molars had
two canals, (86.7%) had three canals and (3.3%) had four canals. The maxillary first
molars did not have two canals, (82.3%) had (hree canals & about (17.7%) had four
canals. The number of apical foraminae in the mandibular first molar were found to be
two in (15%) of the teeth, three in about (84%) and four apical foraminae in less than
(1%) of the teeth. The maxillary first molars had three apical foraminae in about
(85.4%) four apical foraminae in (14.6%) of the teeth examined.
Key words: Apical arca, first molars, radiograph.
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INTRODUCTION

The main objectives of endodontic therapy are the thorough mechanical and
chemical cleansing of the entire pulp cavity and its complete obturation with an inert
filling material.

The dentist must have a thorough knowledge of root canal morphology before
start of a successful tooth endodontic therapy .

In the literature, there is divergence of opinions to the anatomy of the pulp
cavities of the human permanent teeth V.

Discrepancies, are in part, the result of the marked variations in anatomy that
are present and in part the result of the very real difficulties that are always
encountered when root canal morphology is studied, because of the main
dissimilarities in selection of material and classification of canal configurations, the
results of most reports can not be compared directly with one another M

A many descriptions of the root and canal forms of permanent teeth are
presented by Burns and Weine ®¥. The studies upon which these description are
based were conducted in Euroge and North America, and involved teeth of a
predominantly Caucasoid origin . In the United Status endodontic studies may
involve the examination of teeth of more than one racial group and where reports have
been made with references to race, clear differences have been found. An example,
there is a higher prevalence of mandibular first premolar with two canals in the
American black populations %, while the mandibular second molar has appearance
which resembles the first molar and occasionally the roots may be fused 7.

Anthropologically based studies of the Arctic people indicated that the fusion
of roots in the mandibular second molar is a prevalent condition ®”. The extent to
which this tendency directly influences the endodontic morphology of these teeth has
not been reached .

MATERIALS AND METHODS

One hundred twenty mandibular first molars and (96) maxillary first molars
were collected and stored in normal saline immediately afler extraction. Information
~ concerning the patient’s sex and race (Iraqi Arabic people) were recorded ah

Each specimen was examined beneath a quartz halogen light with the aid of a
hand lens, the number of single and multirooted teeth were recorded. Each root was
not considered separate and distinct unless it was independent to other roots for at
least one-half of its length.

The teeth were radiographed from different horizontal angles using buccal,
buccal-oblique and proximal views. At least two radiographs were taken for each
tooth. The radiographs were examined on a viewer using a magnifying lens (figure 1).
Data relating to numbers of root canals and apical foraminae were collected.

Teeth were stored in normal saline for (4) weeks, then an access opening was
performed for every tooth. Teeth were stored in normal saline for another (2-4) weeks,
so that autolysis and maceration of the pulp could continue, the teeth were soaked in a
(2%) ficin solution for (14) days to remove pulpal tissue. Ficin is derived from fig tree
latex and its proteolytic action assists in the removal of organic tissue. The teeth were
washed thoroughly and black ink with a (10%) black gelatine solution was then
introduced into the canal system and fixed in place with formalin. Following this, the
roots were demineralized in a decalcifying solution using (10%) hydrochloric acid for
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(7) days. They were then dehydrated in ascending grades of alcohol (70 percent, 90
percent and 100 percent) as technique described by Manning Gy

The teeth were cleared in cedar wood oil for (1-2) days, prior to examination
with magnifying hand lens (figure 2). Data were collected according to the following
categories:- number of roots, number of apical foraminae and number of canals.

Figure (2): Clearing (transparent) technique of the examinated teeth

RESULTS

More than (98%) of the mandibular first molars had two roots and the
remaining a bout (1.6%) had three roots (one distal and two mesial), while in the
maxillary first molars (100%) of the teeth had three roots (two buccal and one palatal)
(table 1).
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The number of canals was considered radiographically and by the transparent
technique (table 2).

Table (2): Number and percentage of root canals

Lower First 120 12 10 104 | 86.666 4 3.333
Molar

Upper First
Molars e

- . " 70 82.291 17 17.708

Considering the number of canals, the mandibular first molar teeth had two
canals in (10%) of its teeth, three canals in (86.66%) of its teeth and about (3.33%) of
its teeth had four canals. The maxillary first molar teeth did not have two canals,
about (82.33%) of its teeth had three canals and about (17.7%) of its teeth had four
canals.

The number of apical foraminae was considered visually and by the
transparent technique. It was found that the mandibular first molars had two apical
foraminae in only (15%) of its teeth and three apical foraminae in about (84.2%) of its
teeth and four apical foraminae in less than (0.8%) of its teeth.

The maxillary first molars had three apical foraminae in about (85.4%) of the
teeth examined and four apical foraminae in (14.6%) of the teeth examined (table 3).

e e oot
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First Molars

Maxillary
First Molars 96 - ---- 82 85.416 I 14 14.583
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DISCUSSION

It is imperative that dentists engaged in endodontic therapy be aware of the
anatomic variations exist within the root canal system if they are to achieve
satisfactory result in treatment Lo

Also it is apparent that all teeth in the dental arch have a certain frequency of
extra root occurrence. These teeth are easier to detect radiographically than those
containing extra root canals. The reasons for the difficult detection of extra root canals
are mainly due to their small size and their super position over another root canal (12,

The clearing or (transparent) technique has considerable values in the study of
root canal anatomy, as it gives a three dimensional view of the pulp cavity in relation
to the exterior of the tooth, in addition it is not necessary to enter the specimens with
instruments, thus, original form and relationship of the canals are maintained.

In this morphological study of the maxillary and mandibular first molars,
where (120) mandibular first molars and (96) maxillary first molars were taken from
an Iraqi, Arabic population and no other community was taken (e.g. Kurdish). It was
found that the high majority of the mandibular first molars were two rooted while
only about (1.6%) were by Manning (1 with other races, were the majority had three
canals about (86.6%) while only (10%) had two canals and about (3.3%) had four
canals.

This leads us that almost the same percent is seen in the number of apical
foraminae, where (84.1%) of teeth had three foraminae and (15%) had two foraminae
and less than (1%) had four foraminae, results considering the maxillary first molars
indicated no tooth has been seen with two roots of the (96) teeth examined i.e. all
teeth examined (100%) were with three roots, it is also important to consider that
taking a larger number of samples is important, although studies like those Pameranz
and TFishelberg ¥, took a total of (71) teeth in a study of maxillary first molars and
(29) teeth in a study of maxillary second molars. The search for root canals found no
tooth with two roots was found, i.e. every root should have at least one canal or more
in certain situations and a root with no obvious canal is rare and mostly caused by
complete calcific degenerations, (32%) of teeth had three root canals and this is a high
percentage and considerable (17%) of tecth had four canals, when comparing these
results with other studics, like the study of Hartwell and Bellizzi M, where (18.6%) of
the teeth had four canals, but the total number of teeth examined was (538), also the
technique of their study very different from that used in this study, as Hartwell &
Bellizzi used a clinical investigation of teeth treated in vivo.

The number of foraminae revealed, the majority of teeth have three foraminae
ie (85.4%), while (14.6%) of maxillary first molars had four foraminae, when
comparing this with the number of root canals, this may reveal that some canals may
unite at the apical area of the root and extrude as one canal, also the study reveal 1%
of teeth have two foraminae, this may be explained by the uniting of root canals at this

area.

CONCLUSION

An accurate knowledge of the morphology of the pulp cavity is essential
before an endodontic procedure can be approached rationally. The frequency of four
canal is low, but they do occur.

Different morphological studies may show different results, its therefore
important to compare results only when similar methods and sample sizes are used,
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also racial differences have shown morphological differences in the field of
endodontics this is why a modification in the access opening and a thorough
radiographic examination with different horizontal angulation is important to enhance
this ficld of dentistry.
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