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ABSTRACT

Objective: To evaluate, radiographically, the root forms of maxillary incisors in a sample
of patients seeking orthodontic treatment in Nairobi, Kenya.
Design: A retrospective study of maxillary incisor root forms based on periapical
radiographs.
Setting: A private dental clinic in Nairobi, Kenya.
Materials and Methods: The study comprised 393 maxillary incisors in 100 consecutive
subjects(51 boys, 49 girls) aged 9-24 years. Intra-oral periapical radiographs of the
incisors were evaluated. An index was used to categorise the roots as follows: 0=normal,
1=short, 2-blunt, 3=apical bend, 4=pippete apex.
Results: Normal root form was recorded in 60%, short in 12.5%, blunt in 7%, apical
bend in 13%, and pippete-apex in 7% of the roots. Sixty nine percent of the pippete-
apex roots were in central incisors and 94% of the roots with apical bend were in lateral
incisors. Seventy three percent of short roots were in females.
Conclusion: Based on evidence from previous studies on risk of root resorption which
indicates that pipette and blunt roots are the forms mostly involved in this phenomenon,
the present data imply that about 14% of the roots may have been at risk of moderate
to severe resorption during fixed orthodontic treatment.

INTRODUCTION

Some of the well documented adverse effects
usually associated with orthodontic treatment are gingival
hyperplasia, marginal bone loss, enamel
demineralization, pulp damage, mandibular dysfunction
and root resorption. Histological and radiographic
observations show that root resorption incident to
orthodontic treatment occurs apically(1-3). Usually, the
resorption is minor and is considered of no importance.
In a few patients, however, the teeth may exhibit severe
resorption. There does not seem to be one specific
reason in the literature which has been implicated in
severe root resorption. Rather, it appears more likely
that a number of factors taken together may account
for the resorption which takes place. Some of the risk
factors associated with resorption include deviating root
form(4-6), treatment requiring torque and the use of
uprighting springs(7), prolonged treatment with CL II
elastics or rectangular arches(8), severely traumatised
teeth with signs of root resorption prior to orthodontic
treatment(9,10) and intrusive forces(11). Iatrogenic
problems are becoming increasingly common issues
from a medico-legal point of view. In regard to root
resorption, it appears that no practitioner can be
completely immune to this problem. Hence any predictor

which would help warn the clinician of a likelihood
of resorption in a particular patient and therefore help
to prevent or reduce the risk would be of great
advantage. One such predictor is root form. However,
no report on the root forms of teeth are available for
Kenyans. The purpose of this study was to evaluate,
radiographically, the root forms of maxillary incisors
in a sample of patients seeking orthodontic treatment
in Nairobi, Kenya.

MATERIALS AND METHODS

This study comprised 393 maxillary incisors in 100
consecutive subjects seeking orthodontic treatment at a
private clinic in Nairobi. There were 51 boys and 49 girls
aged 9-24 years. Routine intra-oral periapical radiographs of
incisors taken prior to orthodontic treatment were evaluated.
The radiographs had been taken using a Siemens cone model
number 53.37.480K 134B, Brazil. All X-rays were of good
quality.

Teeth with a history of severe trauma and in which the
roots were either dilacerated or obviously already resorbed,
teeth previously orthodontically treated or teeth with incomplete
root formation were excluded from the study. A magnifying
glass(x 21/2) was used to view the roots under an X-ray viewer
with adjustable light intensity. Evaluation included the four
maxillary incisors. The assessment of root forms followed the
method described by Levander and Malmgren(6). Normal
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root form(Figure 1) was given a score of O. Deviating root
forms were recorded as follows: short=1, blunt 1, apical
bend=3 and apical-pipette=4 (Figure 2). Only Kenyans of
African descent were included in the study.

Figure 1

Normal root form in a maxillary lateral and central
incisor

Figure 2

Classification of deviating root form(Levander and
Malmgren(6)

1=short; 2=blunt; 3=apical bend; 4=apical pipette

RESULTS

Table 1 shows the distribution of the subjects
according to age. Most patients were undertaking
orthodontic treatment between the ages of 10-14 years.

Table 2 shows the distribution of 393 maxillary
incisor roots according to root form. There were seven

incisors,(4 centrals and 3 laterals) all in males, missing
due to either previous trauma or impaction. Most
roots(60.3%) had normal form. Blunt and apical
pipette root forms comprised 6.9% and 7.4%
respectively.

Table 2

Distribution of maxillary incisor roots according to root
form (n = 393)

Apical root form No. %

Normal 237 60.3
Short 49 12.5
Blunt 27 6.9
Apical bend 51 13
Apical-pippete 29 7.4

Total 393 100

The distribution of 393 maxillary incisor roots
according to form and tooth type (Table 3).

Table 3

Distribution of maxillary incisor roots according to form
and tooth type (n = 393)

Apical root         Central incisor     Lateral incisor
form No. % No. %

Normal 129 33.7 108 27
Short 34 69 15
Blunt 10 37 17 63
Apical bend 3 6 48 94
Apical-pippete 20 69 9 31

Total 196 49.9 197 50.1

There were more central incisors with short and
apical-pipette roots than lateral incisors. On the other
hand, there were more lateral incisors with blunt and
apical bend roots than central incisors. Table 4 shows
the distribution of 393 maxillary incisors according to
root form and gender. There was a relatively higher
percentage of short, blunt and apical-pipette root forms
in females than males.

Table 1

Distribution of the subjects according to age(M=51, F=49)

Age(yrs) 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24

No.of Children 9 13 11 14 14 11 8 8 2 2 2 1 2 - 1 2
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Table 4

Distribution of 393 Maxillary incisors according to
gender (M=51, F=49)

Apical root Male Female
form No. % No. %

Normal 130 54.9 107 45.1
Short 13 27 36 73
Blunt 13 48 14 52
Apical bend 27 53 24 47
Apical pipette 13 45 16 55

Total 196 49.9 197 50.1

DISCUSSION

The outcome of orthodontic treatment may be
jeopardised by severe apical root resorption. If there
is no apical root resorption seen in the maxillary or
mandibular central incisors, then significant apical
resorption occurring in other teeth is less likely because
the anterior teeth are the most frequently affected(7,12-
14). In terms of severity, the most frequently affected
teeth are the maxillary lateral and central incisors. A
study of the root forms of these teeth, therefore, was
considered appropriate.

This was a descriptive retrospective study using
intra-oral radiographs of incisors. The radiographs are
standard requirement when carrying out treatment with
fixed orthodontic appliances. The radiographs were
therefore primarily ordered for treatment purposes and
were taken at a government approved X-ray centre
while observing standard radiation protection measures.
Since the radiographs had been taken at the beginning
of treatment, the recommended ways(15) of managing
patients with the different root patterns were observed
during the course of treatment. The patients
confidentiality was ensured by not reproducing their
personal details during data collection. In a study of
root forms among the Caucasians(6), normal root forms
were recorded in 63.4%, short in 9.2%, blunt in 12.1%,
apical bend in 13%, and apical pipette in 2.3% of the
sample. These findings are similar to the data found
in the Kenyan population in this study (Table 2), except
in the occurrence of pipette-shaped root forms which
was relatively higher among the Kenyans.

The incisor root form most susceptible to severe
resorption is the pipette shaped(6). The biconcave form
means that the apical part is thin and even minor
resorption would have a great effect on root length.
Blunt roots have a moderate risk of root resorption. The
aetiology of this root form might be a disturbance
during the development of the root or an earlier
superficial resorption caused by trauma(8) or non
physiological forces such as nail biting acting on the
tooth(16). The typical resorption of teeth with apical

bends is reported to involve the bent part of the root.
Short roots do not appear to exhibit more resorption
than normal roots(6).

It is recommended that teeth assessed to be at
moderate risk of resorption at the beginning or in the
early stages of orthodontic treatment should be checked
radiographically every six months during treatment,
whereas teeth at high risk should be checked every
three months(15). If these guidelines were to be applied
in the roots in the present study, then  three monthly
radiographs would have been indicated in 7.4% of the
sample(apical pipette root forms). About 20% would
have required a  six monthly review,(blunt and apical
bend root forms).

Studies indicate that orthodontically induced root
resorption does not usually progress after appliance
removal, and histological investigations show repair of
resorption sites after treatment(17). However, there is
a risk of tooth mobility in a maxillary incisor that
undergoes severe root resorption during orthodontic
treatment if the remaining root length is equal to or
less than 9 mm(18). It is claimed that extensive root
resorption does not affect the functional capacity of a
tooth. Little information is available on the long term
prognosis of teeth with markedly short roots(18), but
this situation must be considered important because
periodontal disease could shorten the attachment
apparatus further. If, therefore, severe root resorption
is observed during treatment, the goals of treatment
must be reassessed and a decision made to accept a
treatment compromise or terminate treatment
altogether(17).

Among the Caucasians, the degree of root resorption
in teeth with blunt or pipette shaped roots has been
shown to be significantly higher than in teeth with
normal root form(15). In the present study, the percentage
of teeth with pipette and blunt root form were higher
in girls than boys (Table 4). The frequency of severe
root resorption has been shown to be higher among girls
than boys(6,12,19,20). If one was to assume that there
are no racial differences in the susceptibility to root
resorption, the data in the present study could then
imply that 14% of the roots in this sample may have
been at risk of moderate to severe resorption during
fixed orthodontic treatment. Obviously, further research
would be needed to confirm this assumption.

CONCLUSION

The data reported here differ somewhat from those
reported for Caucasians particularly with regard to the
percentage of pipette shaped roots. This type of root
form was observed more frequently amongst the
Africans. This may be a racial difference which needs
to be corroborated by further research. The present
sample needs to be followed closely to find out if any
root resorption occurs during the course of orthodontic
treatment.
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