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ABSTRACT

OBJECTIVE: To find the different etiological factors underlying a midline
diastema which will help in effective orthodontic correction by enabling the
practitioner to adopt the most appropriate mechanics.

METHODS: This descriptive cross-sectional study was conducted at the
Department of Orthodontics, Nishtar Institute of Dentistry, Multan, from 01-08-
2020 to 01-02-2021. A sample of 165 patients was analyzed according to age,
gender, presenting various occlusal traits, and relevant diastema findings to assess
the underlying etiology of the maxillary midline diastema. Cases with a midline
diastema of >0.5 mm were documented with examination including clinical
intra-oral examination and orthopantomograms and upper occlusal radiographs.
Examinations were done by the same observer to reduce human error and were
cross-checked by a superior to minimize the possibility of error. The data was
analyzed using SPSS version 20.0.

RESULTS: Dental anomalies (n=113, 68.6%) was the most frequent cause of
maxillary midline diastema. Dental anomalies were observed in both females
(n=77/112; 68.8%) and males (n=36/53; 67.9%). Common dental anomalies
included tooth/arch size discrepancies (n=58, 51.3%), abnormal occlusal
patterns (n=37; 32.7%) and missing teeth (n=18 15.9%). Other contributing
factors for maxillary midline diastema observed were abnormal maxillary arch
structure (n=30; 18%), physical impediments (n=18; 119%), muscular
imbalances (n=3; 1.8%) and pernicious habits (n= |; 0.6%). Common causes of
physical impediments were fleshy labial frenum 10/18; 55.6%) and
supernumerary tooth (n=8/18;44.4%).

CONCLUSION: Maxillary midline diastema was common in both genders and
was associated with multiple etiologies of which dental anomalies, abnormal
maxillary arch structure and physicalimpediments were highly prevalent.

KEYWORDS: Diastema (MeSH); Etiology (MeSH); Dental anomaly (Non-
MeSH); Frequency (MeSH); Tooth/arch size discrepancy (Non-MeSH); Maxillary
incisors (Non-MeSH); Malocclusion (MeSH)

THIS ARTICLE MAY BE CITED AS: Ahmed Z, Awaisi ZH, Ahmed Z. Etiology
of midline diastema in patients presenting to Nishtar Institute of Dentistry, Multan..
Khyber Med Univ | 2022;14(3):169-72. https://doi.org/10.35845/kmuj.2022.2 [987.

INTRODUCTION

I he etymology of the word
diastema dates it back to the

Greeks, meaning “interval or space”.' A
diastema is defined as a space between
consecutive teeth.” If this space exists
between the maxillary centrals; which it
has been reported to occur more
frequently so, is called the central,
median or midline diastema.”” This
space can be a physiological growth
occurrence during the primary and
mixed dentition stages and generally
disappears by the time the maxillary

. . . 3,8
canines erupt into occlusion.

However, for some individuals this
spontaneous closure fails to occur and
its continued presence through adult life
is considered an esthetic or
malocclusion problem.™"

Mankind not only has a vast biological
variation but an extensive cultural
diversity also exists across the globe,
hence there exist divergent outlooks of
diastema. The aesthetic significance of it
differs with respect to culture, age
group and ethnicity. ldentifying with
their respective cultural and societal
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customs, individuals without a diastema
may go to great lengths to have it
fashioned through cosmetic dentistry,
whilst others because they find it
aesthetically displeasing would rather
opt for its closure. Perception varies a
great deal across the different races. In
Africa, maxillary midline diastema is
regarded as a sign of beauty, especially in
the females.'"'” Beauty therefore is a
subjective experience and our
perception of it is influenced heavily by
cultural ideas and societal norms.

Angle specified that the diastema
"always creates an unpleasant
appearance and interferes with speech
depending on its width".” Andrews was
of the view that interdental diastemas
should be absent and that all contacts
should be tight."" For the effective
treatment of midline diastemas, a
thorough evaluation of the underlying
etiology, pathogenesis, and diagnosis is
essential. No sole cause has been
recorded as the etiology of a midline
diastema rather, it is believed to be a
multifactorial phenomenon. Moyers
(1988)"* in his study of 82 patients
presenting with maxillary midline
diastema reported it to be a
multifactorial phenomenon citing a
number of underlying causes.
Researchers now believe that multiple
factors contribute to a midline diastema
including oral habits, soft tissue
imbalances, physical impediments,
dental anomalies, dental/skeletal
disharmonies, as well as normal
dentoalveolar development as
proposed by Becker,'® Edwards,”
Steigman,* Clark,"® Bishara” and
Campbell.”

There is a lack of local studies exploring
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TABLE I: DISTRIBUTION OF VARIOUS CAUSES OF MAXILLARY
MIDLINE DIASTEMA IN THE SAMPLE

Etiology Frequency (n=165) Percentage
Dental anomalies 13 68.6%
Abnormal maxillary arch structure 30 18%
Physical Impediments 18 11%
Muscular imbalances 3 1.8%
Pernicious habits I 0.6%

TABLE II: GENDER DIMORPHISM AMONGST THE
DIFFERENT ETIOLOGIES OF MAXILLARY MIDLINE DIASTEMA

Etiologies of maxillary midline Gender

diastora 7 Female (n=112) | Male @n=53) | °t ("=165)
Dental anomalies 77 (68.1%) 36 (31.9%) | 113 (68.5%)
Abnormal maxillary arch structure 22 (73.3%) 8 (26.7%) 30 (18.2%)
Physical Impediments I'1(61.1%) 7 (38.9%) 18 (10.9%)
Muscular imbalances 2 (66.7%) I (33,3%) 3 (1.8%)
Pernicious habits 0 | (100%) | (0.6%)

the various causative factors underlying
the unaesthetic maxillary median
diastema. This study aims to bring to
light not only the different etiological
factors underlying a midline diastema,
but to also explore their frequencies in
different age groups and to evaluate the
gender dimorphism in the local
community. It is anticipated that the
information might help educate the
clinician to formulate an effective
diagnosis and help adopt a targeted
approach when devising effective
mechanics for the orthodontic
correction of maxillary diastemas

METHODS

The study encompassed a sample of 165
patients presenting to the outdoor
department of Orthodontics, Nishtar
Institute of Dentistry Multan from 01-
08-2020 to 01-02-2021. This study was
approved by the ethics committee of
Nishtar Institute of Dentistry, Multan.
All subjects gave informed consent.

The sample was selected following
consecutive non-probability sampling
technique. The ages of patients included
ranged from 10 to 30 years. The
exclusion criteria omitted patients with
a history of prior orthodontic treatment
or extractions, children with
physiological diastemas, and patients
with evidence of supragingival calculus
and active periodontal disease, giving a
pure sample with a true diastema. Cases
with a midline diastema of more than

0.5mm were documented with
examination including history, clinical
intra-oral examination and
orthopantomograms and upper
occlusal radiographs. The examinations
were done by the same observer to
reduce human error and were cross
checked by a superior to further
minimize the possibility of error.

The possible etiologies analyzed were
grouped into the following categories
with the frequency of each subcategory
noted:

I. Dental anomalies (tooth/arch size
discrepancies, microdontia of
lateral incisors, congenitally missing
teeth, impacted canines, abnormal
occlusal patterns)

2. Abnormal maxillary arch structures
(excessive skeletal growth).

3. Presence of physical impediments
(supernumeraries, enlarged labial
frenum, midline pathologies)

4. Muscular imbalances (macroglossia,
tongue thrust)

5. Pernicious habits (digit sucking,
lower lip biting)

The data collected was analyzed using
SPSS version20.0

RESULTS

Of the 165 patients examined, |12
(67.9%) were females and 53 (32.1%)
were males. Dental anomalies (n=113,

68.6%) was the most frequent cause of
maxillary midline diastema. Common
dental anomalies included tooth/arch
size discrepancies (n=58, 51.3%),
abnormal occlusal patterns (n=37;
32.7%) and missing teeth (n=18
15.9%).

Other major contributing factors for
maxillary midline diastema observed
were abnormal maxillary arch structure
(n=30; 18%), and physical
impediments (n=18; |1%) [Table ).
Common causes of physical
impediments were fleshy labial frenum
(n=10/18; 55.6%) and supernumerary
tooth (n=8/18;44.4%).

The frequency for each possible
etiology was calculated along with
gender dimorphism (Table Il). Dental
anomalies were observed in both
females (n=77/112; 68.8%) and males
(n=36/53; 67.9%). Out of 30 cases of
abnormal maxillary arch structure 22
(73.3%) were females and 8 (26.7%)
were males

DISCUSSION

Esthetics of anterior teeth is a common
presenting complaint amongst patients
seeking orthodontic aid. Upon
investigation of different etiologies
causing a maxillary midline diastema,
our study found dental anomalies to be
the major causative factor with a
frequency of 68.6% followed by
excessive skeletal growth presenting as
abnormality of the maxillary arch with a
frequency of 18%. Physical
impediments like supernumeraries and
fleshy labial frenum showed an
occurrence of | | % when evaluated asa
causative factor for the maxillary
median diastema, muscular imbalances
and the practice of pernicious habits
causing a diastema in the maxillary
anterior region were documented to be
1.8% and 0.6% of the sample
respectively.

A cross sectional study in Brazil revealed
anterior midline diastema to be the
highest self-perceived need for
orthodontic treatment among different
malocclusions.”” The presence of a
midline diastema holds an undeniable
importance when considering smile
esthetics. A video analytic study
investigating the influence of maxillary
midline diastemas that impact the
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perception of dentofacial esthetics
concluded that diastemas equal to or
greater than | mm negatively affected
dentofacial esthetics.” A study in the
Spanish patients recorded the lowest
threshold of acceptance for diastema
among a number of dental anomalies
evaluated.”

When public view regarding the
variations found in anterior teeth were
assessed in a study amongst web users
from different countries, diastema was
reported to be notoriously unesthetic.”
The perception of diastemas however is
a controversial subject when it comes to
different societal norms as it is
celebrated as a sign of beauty in some
parts of the globe while strongly
rejected in others. In Africa, especially
amongst the females the maxillary
midline diastema is considered an
emblem of beauty."

The etiology of the midline diastema is
believed to be multifactorial. A number
of dynamics contributing to it include
oral habits, soft tissue imbalances,
physical impediments, dental
anomalies, dental/skeletal
disharmonies, abnormal maxillary arch
structure as well as normal
dentoalveolar development, our study
displayed results consistent with these
studies.'”” Other causes for the
development of maxillary midline
diastema have been described in the
literature, which encompass increased
overbite o anterior teeth or pathologic
teeth migration as a consequence of
underlying periodontal disease.™

In the present study dental anomaly
(68%) was the most prevalent factor
recorded in association with the
maxillary midline diastema, of which
tooth/arch size discrepancies had the
highest percentage of occurrence
(51.3%) in which peg laterals were the
major reported discrepancy recorded
with a higher predilection in females as
compared to their male counterparts.
Abnormal occlusal patterns including
cases with deranged incisal inclinations,
increased overbite and excessive
overjet comprised a 32%. While 16%
of the dental anomalies reported were
congenitally missing teeth. Spacing in
the anterior teeth was a significant
factor in other studies conducted on
Caucasians and south Asian populations

which was consistent with our results.”
Of the 165 patients 18% had abnormal
maxillary arch structure with excessive
skeletal growth being the contributing
factor to their median diastema.

An [1% of the sample presented with
physical impediment as the major
contributing factor to their diastema, of
which 44% of the time a
supernumerary tooth was found to be
the cause, while 55% were caused by a
fleshy labial frenum. Muscular
imbalances and pernicious habits
comprised 1.8% and 0.6% of the
sample respectively

CONCLUSION

The present study conducted amongst
the local population group revealed
different frequencies of various
causative factors of midline diastema.
Maxillary midline diastema was
common in both genders and was
associated with multiple etiologies of
which dental anomalies, abnormal
maxillary arch structure and physical
impediments were highly prevalent.
Dental anomalies with a frequency of
68.6% emerged to be the leading cause
of this esthetic complain
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