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Background: Midline diastema in children is a prevalent developmental entity, and this 
pathological condition may remain in many children due to various factors. Nonetheless, the 
evidence on etiological factors of the midline diastema in children is minimal.
Purpose: To evaluate the etiological factors of midline diastema causes in children below 12 
years of age from the published data.
Methods: A literature search was confined to the English language using MeSH terms 
conferring to PICO format in PubMed, Cochrane Library, and Ovidsp covering the period from 
January 1960 to December 2019. Search in Google Scholar, grey literature, and hand search on 
references were performed to find additional data. Suitable studies were selected based on the 
predefined inclusion and exclusion criteria. Quality analysis of the chosen studies conducted 
using the Newcastle-Ottawa Scale (NOS) adapted for cross-sectional studies.
Results: Only eight studies were available for final analysis among those four studies from 
India, two studies from Korea, one study from Brazil, and another study from Canada. The 
most common etiology for midline diastema was supernumerary teeth followed by morphol
ogy labial frenum and nasal airflow condensation. The quality analysis of these studies based 
on NOS showed one study with unsatisfactory, four studies with satisfactory, and three with 
good quality.
Conclusion: Morphology of frenum, pre-maxillary supernumerary teeth, and nasal airflow 
condensation seem to be the most common causes of midline diastema in children below 12 
years.
Keywords: aetiological, midline diastema, children

Introduction
Diastema means “interval” in Greek, and it is a space or gap between two or more 
adjacent teeth. This entity frequently occurs in the midline of the maxillary arch 
between the two central incisors, and hence it is called median or midline or central 
diastema.1,2 The diastema is observed in many children as part of healthy devel
opment in the mixed dentition, and it disappears naturally in most cases as dental 
development proceeds.3 Maxillary midline diastema is an aesthetic concern for the 
pediatric population and their parents. It may, however, persist either because of its 
width or other associated factors.4 Subsequently, there was a more extensive range 
of findings from 1.6% to 25.4% in adults and an even greater variety in the young 
population groups.5–8 Differences in epidemiological study findings are attributable 
to many factors contributing to midline diastema, to the definitions used to explain 
its presence and gender and race differences in the hereditary feature’s distribution 
in question.8
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A dental midline diastema is characterized by a space 
between two central incisors commonly seen in the maxillary 
arch while rarely in the mandibular arch9 Andrews opined that 
diastemas are not witnessed in dentition with tight contacts.10 In 
a growing child, a midline diastema is also observed in the 
“ugly duckling” stage, which is part of the development of the 
dentition. This stage is the transitional phase indicating the 
space available for the erupting permanent dentition.11 Sanin 
et al. 12 amplified a method to predict the spontaneous closure 
of the available space in the permanent dentition stage. This 
method was claimed to be 88% accurate in the early mixed 
dentition phase. The size of the diastema and the possibility of 
space closure without treatment are inversely proportional. 
Nonetheless, the measurements could be made after the lateral 
incisors’ eruption, and if the space of the midline diastema is 
more than 1.85 mm, early intervention has been 
suggested.12 Numerous etiological factors have contributed 
to the development of midline diastema in children.5,7,8,13 The 
predominant view seems to consider its development as a 
multi-factorial phenomenon.1–4,12 Nevertheless, corrective 
and preventive intervention is obligatory in children with the 
persistence of the midline diastema, even subsequent eruption 
of the canines in permanent dentition.13 An understanding of 
the etiology is essential if the diastema is to be closed satisfac
torily by orthodontics.1–4 The current search aims to illuminate 
all aspects and identify evidence-based information provided 
by contemporary scientific literature to answer the question of 
the aetiological factors associated with midline diastema in 
children below 12 years.

Materials and Methods
Research Protocol
The protocol was registered in the Prospective 
International Registration of Systematic Reviews 
(PROSPERO) database under the reference number 
CRD42019128021. The recommendations from the 
PRISMA (Preferred Reporting Items for Systematic 
Reviews and Meta-analyses) (Appendix A) statement to 
report this systematic review also followed.14

Search Strategy
A detailed database search had conducted using MeSH 
terms conferring to PICO format in “PubMed” via 
“Medline,” “Cochrane Central Database,” and “OvidSP” 
(Appendices B–D), covering the period from January 
1960 to December 2019 and search was limited to the 
English language. The MeSH terms used were “chil
dren,” “dentition,” “midline diastema,” and “etiology” 
in various combinations, and the details of the search 
strategy were summarised in Table 1. An additional 
search was performed in Google scholar, grey literature, 
and hand search on cross-references of the included and 
relevant studies to find out additional data. Two research
ers (SE and NSK) verified the studies that met the inclu
sion criteria for the review and evaluated the titles and 
abstracts of the retrieved articles independently. The 
Boolean operators (“AND” and “OR”) were applied to 
combine keywords. Articles published only in the 

Table 1 MeSH Terms and Alternate Terms Used in PICO Format for the Search

PICO Population Intervention Comparison Outcome

Characteristics Children, Dentition Midline diastema – Etiology

MeSH terms Child, Teeth Diastema, Diastemata – Aetiology

Alternative terms Pediatric, Paediatric 

Pedodontic, Paedodontic 
Preschool, Adolescent, Teen 

Minor, Young 

Primary dentition 
Primary teeth 

Primary tooth 

Deciduous dentition 
Permanent dentition 

Permanent teeth 

Permanent tooth 
Milk teeth, Milk tooth 

Baby teeth, Baby tooth

Median diastema, Anterior diastema, Maxillary diastema – Causality 

Cause 
Reason
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English language from January 1960 to March 2019, 
human studies, observational studies, children =<12 
years, and children without any systemic illness were 
included in the study. The articles published in a lan
guage other than English, studies performed in children 
>12 years, review articles, animal studies, conference 
abstracts, letters to the editor, comments, personal opi
nions, book chapters, and studies with insufficient infor
mation about how the data were collected and systematic 
reviews excluded from the final analysis.

Data Extraction
Studies that met the inclusion criteria were critically 
appraised by two researchers independently. All the iden
tified records were scanned by title and abstract. The titles 
and abstracts of the available studies identified from the 
search engines and hand search were checked at the first 
phase. The full-text was reviewed when the title and 
abstract of the retrieved articles have not provided ade
quate information. Then, data extraction was carried out 
using the variables suitable for the study. The discussion 
was made among the authors (MSK, NSK, and SE) until 
agreement was achieved in case of inconsistency. The 
articles appearing in more than one database were consid
ered only once. The details of the authors, sample size, 
type of study, methods used for diagnosis, aetiological 
factors, and observations were used for evaluation of 
finally available studies.

Quality Appraisal
The assessment of the quality of the finally available 
studies performed independently using the “Newcastle- 
Ottawa Scale” (NOS) adapted for cross-sectional studies. 
The quality ranked as unsatisfactory (0 to 4 points), satis
factory (5–6 points), and good (7–8 points), or very good 
(9–10 points).15

Results
This systematic review was performed to collect and ana
lyze studies to determine the aetiological factors of mid
line diastema in children. The search has retrieved a total 
of 1280 articles from all three databases [(PubMed, 
Cochrane library, and Ovidsp-1275) and hand search 
(5)]. At the first level, 63 duplicates were excluded, and 
1217 titles were screened. After screening the titles of 
retrieved articles, 1158 records were excluded due to var
ious reasons, such as animal studies, adult studies, without 
abstracts, independent studies, and narrative reviews, 

systematic reviews, syndromes, and letters to the editor. 
After screening the abstracts (59), eight were available for 
full-text assessment (Figure 1). All eight articles were 
included for the quality assessment (NOS). The substantial 
inter-examiner agreement corresponding to kappa statistics 
for the methodological quality assessments was 0.89 for 
all the categories. The details of the studies are sum
marised based on the authors, sample size, type of study, 
methods used for diagnosis, aetiological factors, and 
observations in Table 2.16–23

Among the available eight studies, three were cross- 
sectional studies,16–18 three were retrospective studies19–21 

and the other two were prospective studies21,23 The age 
ranges from birth to 12 years in all the studies that were 
finally included for analysis. The commonly reported etio
logical factors were supernumerary teeth,19–23 maxillary 
frenum morphology17,18, and nasal airflow condensation 
area.17 Three studies used clinical and radiographic 
records19,21–23 for the diagnosis of this pathology, whereas 
a Korean study20 used CBCT (cone beam computerized 
tomography) images and panoramic radiographs, and 
another Korean study19 used both clinical records and 
CBCT images and panoramic radiographs. Brazilian 
study16 used the dental aesthetic index (DAI) to diagnose 
midline diastema, while Canadian study17 used a direct 
visual method (Table 3).16–23

A version of the Newcastle-Ottawa Scale adapted for 
cross-sectional studies was used for quality assessment. 
All studies submitted were appropriate for the aim of 
the study: eight cross-sectional studies. The categories 
such as “comparability” and “non-respondents” were not 
applicable for studies included in this review and were 
not considered for scoring. The scale assessed in studies 
under mainly three domains: selection, comparability, 
and outcome. The highest number of stars that could 
be awarded for each area was 5, 2, and 3, respectively. 
The methodological quality of a study was measured by 
the number of points the study received. If study 9–10 
stars scored, the study was considered to be very good, 
if study 7–8 stars scored, the study was good if study 
5–6 stars achieved, the study was considered as satis
factory and 0–4 stars score, the study was considered 
unsatisfactory. The calculated quality assessment 
showed that one study got an unsatisfactory rating,21 

whereas four studies got satisfactory,16–18,23 and three 
studies,19,20,22 got a good quality of evidence, as men
tioned in Table 4.

International Journal of General Medicine 2021:14                                                                             https://doi.org/10.2147/IJGM.S297462                                                                                                                                                                                                                       

DovePress                                                                                                                       
2399

Dovepress                                                                                                                                                         Nuvvula et al

https://www.dovepress.com
https://www.dovepress.com


Discussion
Various methods had have been used for the diagnosis of 
midline diastema by different authors. All the authors have 
given priority to clinical records; some of them included 
radiographs to diagnose midline diastema. Two studies17,18 

used the direct visual method under natural light for the 
diagnosis, while the Brazilian study used the dental aesthetics 
index. Jung et al19 used clinical records and radiographic 
records, including panoramic and CBCT images; on the 
other hand, Kim et al20 used only CBCT images and panora
mic radiographs for the diagnosis. Clinical records and radio
graphic records (anterior occlusal radiographs and panoramic 
radiographs) were used for the diagnosis of midline diastema 
in the rest of the studies.21–23

A cross-sectional study reported in Canada17 included 
1355 subjects ranging from newborns to children (0– 
6years) with primary dentition. The authors studied the 
labial frenum morphology and the presence of midline 
diastema. The authors used direct visual examination 
under natural light and consisted of lifting the upper lip 
with both hands’ index finger and thumb. The observation 
and classification of the labial frenum were made based on 
Sewerin’s typology, and also, the midline diastema was 
determined by measuring the distance between the mid
points of the mesial surfaces of both central incisors. The 
authors observed that the most significant average size of 
the midline diastema was found in children aged 7 to 11 
months and decreased in children from 2 to 4 years old, 

Figure 1 PRISMA flow chart of records reviewing process. 
Notes: Adapted from Moher D, Liberati A, Tetzlaff J, Altman DG. Preferred reporting items for systematic reviews and meta-analyses: the PRISMA statement. Ann Intern 
Med. 2009;15(4):264–269.14 Creative Commons Attribution License.
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and mildly increased in children 5 to 6 years old as a 
consequence of the eruption of the other primary teeth. 
The study’s limitation was that radiographic examinations 
and model casts were not taken because of the sample size 
(economic barrier) and very young children’s 
management.17

Another cross-sectional study18 by Indian authors 
assessed the relationships between morphologic types of 
maxillary labial frenum and midline diastema. A clinical 
examination performed similarly to a study done by a 
Canadian study. Out of 1200 children (3 to 12 years), 
501 children (41.75%) presented a midline diastema 
greater than 0.5 mm. The children were divided into 
three groups, ie, mild (0.5–1.5 mm), moderate (1.6– 
2.5 mm), and severe (>2.5 mm), to further evaluate mid
line diastema. On assessing the types of maxillary labial 
frenum among different age groups, simple frenum 
showed the highest prevalence in 10 to 12 years of age 
group, and persistent tectolabial type was more common in 
3–5 years group. The relationship was found that among 
children with midline diastema, 52.6% had simple frenum 
with mild diastema 64%, moderate 48.4%, and severe 
31.1%, and 35.9% had persistent tectolabial frenum with 
mild diastema 18.6%, moderate 41.9% and severe 66.6%. 
The authors found that a statistically significant relation
ship between midline diastema and persistent tectolabial 
frenum.18

A retrospective study19 reported from Korea involved 
193 children of age between 4 to 12 years. The authors 
performed clinically, and radiographs examination (CBCT 

images and panoramic radiography) was performed to 
identify impacted pre-maxillary supernumerary teeth. The 
authors reported that supernumerary teeth (17.8%)  are 
common complications associated with diastema (conical 
–22% and tuberculate– 5.3%). In addition, the authors 
observed midline or transversely positioned supernumer
ary teeth in the majority of the children with midline 
diastema. Another Korean retrospective study20 analyzed 
data for supernumerary teeth using CBCT images and all 
patients’ panoramic radiographs. A total of 66% of Korean 
children aged 4–10 years were diagnosed with mesiodens 
were included among them; only 44% of children 
observed complications. The authors observed that the 
midline diastema was 11.9% due to mesiodens on adjacent 
permanent teeth.20

A prospective Indian study21 looked at the patients’ 
records, and radiographic examinations were performed to 
evaluate the mesiodens of 2500 Indian children aged 
between 3 to 12 years. The mesiodens were diagnosed in 
25 children in this study. The authors reported that midline 
diastema was associated with mesiodens. A retrospective 
study of 11,200 Indian children aged between 3 to 12 years 
was observed with clinical and radiographic (anterior 
occlusal and panoramic radiographs) examinations to 
investigate the characteristics and distribution of pre-max
illary supernumerary teeth. A total of 212 children exhib
ited pre-maxillary supernumerary teeth, and 8.54% of 
supernumerary teeth were associated with midline dia
stema. In another Indian study,18 authors screened clinical 
and radiographical records of 3936 children below 12 

Table 3 Details of the Diagnostic Methods Used for the Diagnosis of Midline Diastema

Author Year Country Diagnosis

Bueno et al16 2013 Brazil Dental Aesthetics Index (DAI). Nasal airflow and condensation area was measured by Altmann method.

Díaz-Pizán et al17 2006 Canada Direct visual method under natural light. The midline diastema was determined by measuring the distance 

between the midpoints of the mesial surfaces of both central incisors with the help of divider and ruler.

Jonathan et al18 2018 India The direct visual method under natural light. The midline diastema was determined by measuring the 

distance between the midpoints of the mesial surfaces of both central incisors with the help of divider 
and ruler.

Jung et al19 2016 Korea Clinical and radiographic examination (panoramic radiographs and cone beam computed tomography) 

Kim et al20 2018 Korea Panoramic radiographs and cone beam computed tomography 

Nagaveni et al21 2010 India Patient’s records and radiographs

Shekhar et al22 2012 India Clinical and radiological evaluations (occlusal and panoramic radiographs)

Syriac et al23 2017 India Clinical and radiographic examination
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years of age, and supernumerary teeth were detected in 45 
subjects. The authors stated that the midline diastema was 
22.2% associated with patients with supernumerary teeth.

A cross-sectional study reported from Brazil16 exam
ined 138 children, children of age 4–5 years. The clinical 
data were obtained according to the dental aesthetic index 
(DAI) recommended by the World Health Organization 
(WHO), and an Altmann graded mirror was used to mea
sure the condensation area produced by nasal airflow. The 
authors reported that the chance of having a diastema was 
2.43 times greater among children with a nasal airflow 
condensation area smaller than 12 cm2.17

A Canadian study17 conducted a study with 1355 new
born children to 6 years of age with complete primary 
dentition involved in observing labial frenum characteris
tics and the presence of midline diastema. Bueno et al16 

performed a cross-sectional study using a sample of 138 
Brazilian school children of 4 to 5 years of age. Two 
retrospective studies, Korean studies by Jung et al19 and 
Kim et al20 included 1200 and 193, respectively, in their 
studies. A cross-sectional study18 from India involved 
1200 children age 3 to 12 years, while two prospective 
studies21,23 from India performed with 2500 and 3939 
children of age below 12 years. Shekar et al22 conducted 
a retrospective study with 11,200 school children of age 3 
to 12 years.

A Brazilian study16 reported that the chance of having 
a diastema was 2.43 times greater among children with 
nasal airflow condensation area more than 12 cm2 and the 
authors found 66.4% of their subjects with nasal conden
sation airflow is more than 12 cm2 had midline diastema. 
A Canadian study17 and an Indian study reported that the 
maxillary labial frenum morphology is the reason for mid
line diastema in children. Two Korean studies19,20 and 
three Indian studies21–23 stated that the presence of pre- 
maxillary supernumerary teeth causes midline diastema in 
children below 12 years. Kim et al20 reviewed 444 CBCT 
images and panoramic radiographs and found 293 patients 
with mesiodens among those subjects; 11.9% of children 
showed midline diastema, and the overall prevalence of 
midline diastema was 7.8%. Nagaveni et al21 studied 2500 
clinical and radiographic records of school children and 
found 25 (1%) of mesiodens among the sample; 59.2% 
exhibited midline diastema. The overall prevalence of 
midline diastema in this study was 0.5%. Another Indian 
study22 reported that 212 children were diagnosed with 
mesiodens of 11,200 children among those children, 
8.54% found to have midline diastema, whereas the Ta
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prevalence of the midline diastema in the sample was 
0.1%. A recent Indian prospective study23 found 45 chil
dren with supernumerary teeth in 3936 school children of 
12 years of age. Among these children, 22.2% of the 
children showed midline diastema, and the total preva
lence of midline diastema was 0.25%.

The etiology of midline diastema is multi-factorial, and an 
appropriate diagnosis and timely management are very crucial. 
Management of midline diastema includes observation and 
follow-up, orthodontic treatment, frenectomy, space closure, 
restorative treatment, and removal of the supernumerary 
tooth.24,25 Clinical assessment of effective maxillary expansion 
may also result in midline diastema,25 and this diastema is not 
considered true diastema. Hence, it is essential to have a history 
of the maxillary expansion in the child prior to diagnosis. 
Removal of the etiologic and the development of the central 
incisors may help in closing the midline diastema.26,27 Huang 
and Creath28 opined that midline diastema’s accurate diagnosis 
involves dental and medical histories, clinical and radiographic 
examinations, and tooth-size evaluations. The authors also 
opined that the timing of treatment is too important to achieve 
acceptable outcomes. The midline diastema is unlikely to close 
spontaneously following the eruption of lateral incisors and 
canines if diastema is more than 2 mm.29 Furthermore, the 
eruption of adjacent teeth to diastema (lateral incisors and 
canines)  has also been critical in the management of space in 
the maxillary arch.26 A recent study30 from Italy has suggested 
that the opaque resin’s aesthetical appearance is not possible to 
show in such cases with space issues. The authors opined the 
final aesthetic restorations’ realistic preview and recommended 
the virtual smile planning with 3D mock-ups.

The search was limited to full-text articles in the 
English language, time, and children. The calculated qual
ity assessment was an unsatisfactory for a south Indian 
study,21 satisfactory scores were evident for the Brazilian 
study,16 Canadian study,17 and two Indian studies;18,23 on 
the other hand, two Korean studies19,20 were scored as 
good along with an Indian retrospective study.22 

However, further studies are necessary. Primarily, these 
could elucidate more clearly the association of aetiological 
factors of midline diastema in children.

Conclusions
There is evidence in the literature showing the aetiological 
factors of midline diastema in children. From the present 
systematic review, frenum morphology, pre-maxillary super
numerary teeth, and nasal airflow condensation seem to be 
the most common causes of midline diastema in children.
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