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ABSTRACT

Original Article

Gap closure in missing lateral incisors comparing the use of

mesialising canines and prosthetic implants: A Systematic Review
Sherif Elsayed Sultan ', Amal Abdallah Abo-EImagd 2, Noha Mohamed 3, Mohammed Fawaz Alhabbad *,

Basil Abdulaziz Alhassan °, Fawaz Talal Alanazi ¢, Mohammed Khursheed Alam *

Background

The most prevalent form of birth defect is hypodontia,
or the lack of teeth. Patients who suffer from agenesis of
the maxillary lateral incisors worry about how their new
teeth and face will look after therapy. The main purpose of
orthodontic treatment, known as gap closure, is to preserve
as many teeth as possible. The two most important methods
regarding gap closure are mesialising canines and prosthetic
implants.

Objective

Mesialising canines and prosthetic implants for lateral
maxillary incisor gap closure are the subjects of this
systematic study.

Methodology

In addition to using a systematic search technique on Google
Scholar, PUBMED, and the Web of Science, we formally
included or excluded studies, extracted data, assessed
validity, and evaluated quality. A systematic review was
conducted on all of the studies. In order to evaluate the
quality, the Cochrane risk of bias tool was utilized.

Results

According to our set inclusion criteria, 11 most relevant
studies were found in the databases. Data was extracted
from each study separately in an Excel Sheet. All studies
mentioned discussed the use of the two best potential
treatments, their advantages and disadvantages, and the
parameters determining the best treatment.

Conclusion

Although prosthetic implants did enhance a few metrics, this
comprehensive study did not find a statistically significant
difference between the two treatments. The comparative
efficacy of two methods for closing the space left by
removing maxillary lateral incisors requires more study.

Keywords

Hypodontia; Orthodontic
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INTRODUCTION

Hypodontia is the most prevalent kind of dental
malformation in children. A condition known
as hypodontia occurs when a tooth or teeth are
not present at birth. The reported prevalence of
hypodontia, excluding third molars, ranges from
1.6% to 6.9% !, depending on the community
under observation. There are distinct agenesis
patterns in permanent dentition, however the
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frequency of tooth loss can vary greatly depending on
variables including dentition, gender, and demographic
or geographical factors 2. When it comes to missing
teeth at birth, maxillary lateral incisors are the most
common. *. Agenesis of the maxillary lateral incisors
is rather common, with a frequency incidence ranging
from 1.9% to 4.9% *. The present research indicates
that MLIA is more prevalent in bilateral than unilateral
cases, and that its prevalence rate is higher in females
than men in the general population 3°. The effects of
dental agenesis on facial and dental aesthetics are
substantial. Asymmetry of the face, irregularities in
the midline deviation, and problems with the dental
arches are symptoms reported by patients with MLIA
’. Because of their asymmetry and imbalance, they
have trouble swallowing and expressing themselves
verbally, which causes social and psychological
difficulties . A multidisciplinary team will be needed
to treat these lost teeth. Treatment methods for MLIA
range from space closure with a mesializing canine
and tooth recontouring to space opening and prosthetic
implant replacement of lost maxillary incisors °. Each
patient’s expectations and distinctive dental and facial
characteristics must be carefully considered in order to
develop an effective treatment plan '°. However, while
deciding on a course of treatment, the main objective
is to preserve the tooth as much as possible by going
with the least intrusive method while still achieving
the desired cosmetic results ''. This study examines
the aesthetic and functional aspects of patients with
maxillofacial misalignment (MLIA) who had implant
treatment, gap closure, or tooth recontouring in an effort
to determine the significance of an interdisciplinary
approach to achieving optimal dental aesthetics.

RATIONALE

Although the use of prosthetic implants and mesialising
canines has been evaluated in current literature, there
has reportedly been limited data on the comparison of
the two treatment options available or discussing the
interdisciplinary approach considering the facial and
functional dental aesthetics in patients with congenitally
missing maxillary lateral incisors. There are several
consequences of leaving the MLIA untreated; physical
and psychological consequences including problems
related to chewing, voice articulation, other concerning
facial aesthetics, and low self-esteem. The goal of
modern dentistry is to choose the least invasive treatment
option for maximum tooth conservation. This study

attempts to critically discuss both treatment options and
compare the efficacy of the different treatment options
based on the above-mentioned parameters.

OBJECTIVE

1)To evaluate and compare the efficacy of mesialising
canines and advanced surgical prosthetic implants in
orthodontic gap closure. 2)To utilize the minimally
invasive option in gap closure for restoring dental and
facial aesthetic and tooth conservation. 3)To discuss
the potential limitations and disadvantages of given
treatment options to help clinicians choose the best
treatment option available. This systematic review
aims to highlight the best treatment choice available
according to an individual’s needs.

METHODS

According to the Preferred Reporting Items for
Systematic Review and Meta-Analyses (PRISMA)
[12], study eligibility was determined using the PICOS
framework, which stands for Population, Intervention,
Comparison, Outcome, and Study Design. The table
below (Table 1.0) lists the inclusion and exclusion
criteria.

Criteria Inclusion Exclusion
1. Language English All other languages
2 Timeframe of 2000-2024 Older
publications
Observational studies, Perspective
3. Type of In vivo studies, P
X h Reviews
Studies Randomized Control .
. Grey literature
Trials
4. Region All
Patients with missing Patients with infections
5. Target . .
X maxillary lateral of the supporting
Population ..
incisors structure of the teeth
Evaluation of the
efficacy of mesalising .
6. Context canines and prosthetic e ey

. . . surgical interventions.
implants in orthodontic &

gap closure.

INCLUSION CRITERIA

The inclusion criteria were as follows: 1) peer-reviewed
studies comparing the use of mesialising canines with
prosthetic implants in orthodontic gap closure. 2)
Studies that were published from 2000 to 2024. 3)
Studies with abstracts and free full-texts available were
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selected. 4) Language specifications were made in this
study. 5) Retrospective and Prospective cohort studies
were included in this study.

Exclusion Criteria

The exclusion criteria were as follows: 1)All studies
published before 200 were excluded. 2)Patients with
infections of surrounding supporting structures of the
teeth were eliminated. 3)Study designs such as narrative
reviews were not included. 4) No other language
other than English was included. 5)Studies, especially
randomized control trials with “High Risk” of bias.

Search Strategy

In order to fill this gap, we looked through a number
of databases for articles that discussed prosthetic
implants, mesializing canines, or compared the two.
Among these, you may find the ACM Digital Library,
Cochrane, Google Scholar, and PubMed. There were
print publications in addition to online databases that
served as literary sources. For the search technique, the
Boolean operators AND and OR were utilized. In order
to narrow the search for articles, many filters were used.

Data extraction

This systematic review followed the guidelines laid
out by PRISMA, the Preferred Reporting Items for
Systematic Reviews and Meta-Analyses. The technique
included a comprehensive search of many electronic
databases, such as PubMed, Web of Science, Science
Direct, and the Cochrane Library. The studies that were
found mostly dealt with the topic of gap closure and
the many treatment methods that are accessible, such as
prosthetic implants or mesializing canines. These terms
were part of the search tool’s vocabulary. There were a
total of 33 studies that met the inclusion criteria. These
studies included topics such as: (“Gap closure” OR
“Tooth replacement”); (“Missing lateral incisors” OR
“Lateral incisor restoration”); (“Mesialising canines”
OR “Canine substitution”); and (“Prosthetic implants”
OR “Dental implants”). In addition, we checked the
papers’ reference lists that were chosen for the systematic
review. In order to consider include certain papers in
this evaluation, a list was created. In preparation for the
second round of screening, all articles were read in their
entirety. After a comprehensive screening of all eligible
papers, a standard data extraction table was created.
This table includes details such as the first author,
publication year, study design, country, setting, sample
size, sampling technique, instrument, standard errors

and standard deviations, and related factors.
Selection Process

Researchers searched for relevant articles in scholarly
journals and other published works that met the
inclusion criteria they had established. To further
investigate the likelihood of publication bias, we turned
to peer-reviewed publications that had a high impact
factor. All articles were uploaded on Rayyan Al [13],
for primary and secondary screening. To prevent any
foreseeable outcomes, the first step was to detect any
duplicate trials. A total of n=478 articles were detected
as duplicates and removed from the original literature
search. n=212 articles were marked ineligible by the
automation tools, A total of n=278 articles were deemed
eligible for primary screening. By the inclusion and
exclusion criteria, a group of researchers collaborated
to “include” and “exclude” the studies, and a total of
n=122 studies were considered for final review and
analyses. We excluded the studies due to a variety of
reasons. 1) The study design was not ideal for analysis,
2) The study did not have the preferred outcome, and 3)
The study showed a potential risk of bias. Sometimes it
could be due to the combined effect of all these reasons.

RESULTS
Data ltems

After the secondary screening was finished, all fifteen
articles from the chosen literature were carefully
reviewed. According to the PRISMA principles,
researchers took certain steps to produce a PRISMA
Flow Diagram [12]. The research selection procedure
is illustrated in Figure 1.0. It involves identifying,
screening, and include studies from journals and other
independent resources according to report availability.

Once each study segment was finished, the study
interventions were tallied against their respective
research populations and outcomes. Just the most
important takeaways from the results are listed in the
synthesis table.

One way that bias in the analysis was reduced was by
1) doing a literature review to pick high-quality studies.
2) mandating the disclosure of potential conflicts of
interest in peer reviews. 3) removing bias from clinical
research and practice by implementing a system of peer
review and informed consent swapped out for standard
review pieces. 5) Systematic reviews and narrative
reviews were often omitted from the literature in order
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Identification of new studies via databases and registers

Records removed before screening:
Duplicate records (n =478)
—— Records marked as ineligible by automation
tools (n=212)
Records removed for other reasons (n = 54)

Records identified from:
Google scholar (n =989)
Pubmed (n =32)
Cochrane (n=1)

Identification

Records screened
(n=278)
Reports sought for retrieval
(n =165)

Reports assessed for eligibility
(n=122)

Records excluded
(n=113)

Reports not retrieved
(n=43)

Screening

Reports excluded:
Wring outcome (n = 34)
Wrong population (n = 38)
Wrong study design (n =23)

New studies included in review
(n=37)

Included

“Prisma Flow Chart of included studies:

to uphold the study’s standards. The following steps for
detecting and eliminating publication bias in research
protocols are based on those outlined by Dickersin
(1997).

RESULTS

The final sample for the systematic review included
11 peer-reviewed studies. All studies included were
observational studies. Among the observational studies,
there were 2 Case reports, 1 Cross-sectional study, and 8
studies were cohorts which included both retrospective
and prospective cohort studies. Sample size ranged
from N=1 to as large as N=486. According to ', in a
cross-sectional study conducted in Sweden, 44 patients
were allocated to the two treatment groups. Among
these treatment groups, implant group 1 included 22
patients all aged under 26 years old who had one or both
MLIA, Patients matched with patients in the I group
according to diagnosis, gender, and quantity made up
the space-closure group. In the clinical evaluation of the
44 patients, the aesthetics and gingival conditions of the
replacement canine and the implant-supported crown
were assessed. The examiner discovered that out of the
twelve variables evaluated, one yielded considerably

better outcomes in Group 1, whereas five factors yielded
significantly better results in the space closure group. In
the other six groups, there was no discernible change in
clinical outcomes. France was the site of a retrospective
study that looked at 486 patients who had maxillary
lateral agenesis, either one side or both '°. In patients
lacking maxillary lateral incisors on one or both sides,
this study indicated that prosthetic gap replacement
resulted in better final dental arch relationships (59.8%
improvement) and dental arch symmetry (88.1 percent
improvement) than orthodontic gap closure (10.3%
improvement) and orthodontic gap treatment (44.0
percent improvement), respectively. In conclusion,
prosthetic implants were found to have significantly
better outcomes as compared to the orthodontic gap
closure. A retrospective cohort study by Rosa et al.
(2017) evaluates the closure of maxillary lateral incisors
and potential periodontic infections '. In this study, 26
participants were treated with space closure and results
were compared with the control group which had no
absence of teeth. There was no statistically significant
difference found between the experimental and control
groups. There was no occurrence of periodontal tissue
deterioration and increased risk of infections in patients
who underwent orthodontic gap closure. In Schneider-
Moser et al. (2016), the posttreatment intraoral
photographs after undergoing canine substitution and
prosthetic implants were compared for outcomes, and
highly significant improvements were found in esthetic
outcomes of patients who underwent implants 7.

According to Walter et al. (2023), 24 patients who
received implants were followed up for esthetic outcomes
to evaluate the implant survival after 12 months '®. The
esthetic outcome was calculated using a pink esthetic
score. With a 95% confidence interval of 10.5 to 11.9, the
mean pink aesthetic score at 6 months was 11.2. A different
research, Lacarbonara et al. (2021) ¥, also included
three patients in their investigation. Patients underwent
surgical implant placement, and many metrics were
employed to assess the implants’ and the orthodontics’
post-implant health. There were seven cases of bleeding
after one month, six cases after one year, five cases after
five years, and five cases after 10 years, representing
16.6%, 20%, and 11.9% of incidents, respectively. No
other statistically significant difference was found in
the parameters taken into consideration. Roccuzzo et al.
(2022) also demonstrated the survival rate of implants,
where 100 patients with dental implants were included )*'.
In the case report mentioned in the synthesis table by 2, a
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Data characteristics:

Josefsson and

22 of 44 patients were Of the 12 variables analyzed by the

Lindsten (2018) [14 Cross sectional treated with implant .. . examiner, there were significant
1 Sweden placement and 22 were Clinical examination . . . :
Study . improvements in 1 variable in the I group
treated with space . .
closure and 5 variables in the SC group.

No clinically significant difference was
found between the experimental and
survey based protocol  control group regarding the increased
risk of periodontic infections with canine
substitution.

The agenesis group
Retrospective included 26 patients (9
Cohort study  male, 17 female) treated

with space closure.

Rosa et al. (2017)_
3 [16] France

Twenty-four males

Walter et al. (2023) Prospective and 17 females with Three out of 41 implants were lost
5 [18] Germany C(I:ho o amean age 0f 44.5 (+  Pink esthetic score  yielding a survival rate of 92.7% (95%-
18.3 standard deviation) CI: 79.0%; 97.6%) at 1 year.

received the implant.

Treatment was successful for 87 canines
Eighty-five patients (96%) in 79 patients who started the
Retrospective  (83%) with 97 impacted therapy. Orthodontic extrusion failed
Cohort canines started the in 3 patients with 3 impacted maxillary
treatment. canines (4.6% of all the impacted
maxillary canines).

Stabryta et al.

7 (2021) [20] Poland Panoramic radiograph
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Gupta and Rauniyar

9 (2020) [22] Nepal Case Report

A 22-year-old patient
with maxillary lateral
incisor agensis

The posttreatment facial photographs
exhibited a remarkable improvement of
facial esthetics. The patient’s smile was

improved.

intraoral photographs

A woman about 30
years old, with no
systematic health issues
and non-smoker, came
with congenital missing
lateral incisors.

Vignon et al. (2023)
11 24

France Case Report

22-year-old patient with MLIA underwent orthodontic gap
closure, and her dental and facial aesthetic progress was
monitored with intraoral photographs, which significant
improvement over a few months.

Quality Assessment:

-for systematic review: The studies that were chosen
for the quality assessment were all checked for bias
in the publication process. Data on interventions,
populations, and outcomes were all double-checked
in each study. Using the Critical Appraisal Skills
Programme (CASP) instrument, all research that met
the criteria for inclusion in the study were chosen
privately. It was stated by Page et al. in 2021. The risk
of bias algorithm evaluated three areas of possible bias
in accordance with the CASP protocol. First, we made
sure to only include studies that met high standards of
quality and conduct a comprehensive literature review.
Second, we did away with the double standard that
exists when it comes to clinical research and informed
consent, and third, we made sure that peer reviewers
publicly declared any conflicts of interest they may

patient complete satisfaction was
achieved using orthodontic treatment
combined with implant rehabilitation,
and coupled with interdisciplinary
management and well-time sequencing
treatment.”

Intraoral photographs

have. According to the study’s guidelines, narrative
reviews and systematic reviews were often left out of
the literature. In accordance with the steps outlined
by Chalmers et al. (1990) for eliminating publication
bias, these recommendations identify and eliminate
bias from the research process. The quality assessment
included three broad categories of questions: ! Were
the study results validated? > What were the results?
* Are the results of the study applicable locally? 11
questions for quality assessment were answered with
careful consideration of study designs and the relevant
outcomes. The responses to the questions were “Yes,”
“No,” and “Can’t tell.” If the first question is answered
in the affirmative, it makes logical sense to move on
to the other inquiries. The questions overlap each other
in certain ways. The description of the answers and
researchers’ remarks has also been mentioned in the
assessment table (See results section).

CASP Assessment:

To recap, all of the main studies included in the meta-
analysis had theirrisk assessed using the CASPtechnique.
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To generate a quality assessment table for each study in
the final sample, we utilized the Critical Appraisal Skills
Programme (CASP) tool [35]. The assessment table for
8 primary studies is mentioned below:

DISCUSSION:

In the field of dentistry, a comparison between prosthetic
implants and mesialising canines for gap closure in
lateral incisor loss is a topic of major significance. Both
approaches have advantages and disadvantages, as the
literature that is now accessible demonstrates. This
results in a comprehensive evaluation of the strengths
and practicality of each approach. For patients suffering
from hypodontia of the lateral maxillary incisors, there
are two potential treatments: either opening the space

for a prosthetic repair or implant placement and closure,
or replacing the space with canines °. When it comes to
maxillary anterior region oral rehabilitation, aesthetics
are paramount. In the above-mentioned studies, every
maximum effort was made to maximize the esthetics to
improve functional and facial parameters discussed in
the literature.

According to Millar and Taylor (1995) The alignment
issues, the connection in the front, specific space needs,
and the condition of adjacent teeth collectively influence
the choice of the most suitable treatment method %
In the functional and facial dental aesthetics were
assessed of the implant-supported and replacement
canines. Patients with MLIA have issues related to
their appearance and lack of self-confidence and certain

Did the study address a
clearly focused issue?

Were the cases recruited

P
in an acceptable way? Y Y ’

¥ ¥ Y Y Y Y ¥

‘Was the exposure
accurately measured to Y Y N
minimize bias?

Y Y N Y Y Y

Have the authors taken
6 (b) account of the potential ?
confounding factors?

Do you believe the
results?

Do the results of this
11 study fit with other Y ? N Y N Y N Y Y Y
available evidence?
ENCN VN CENRNY /111p://www.banglajol.info/index.php/BJMS 771
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psychological issues related to their facial aesthetics *.
This evidence was supported by the study mentioned
[14], which also assessed the appearance while
smiling along with the assessment of other gingival
conditions. This study demonstrated better results with
implant-supported crowns as compared to the canine
substitution. The main goals of the study by Schneider-
Moser et al. (2016) were to compare the results with
a 2005 study in the US and to determine how a group
of experts in orthodontics, dentistry, and general public
viewed the aesthetic quality of dentitions after canine
substitution for orthodontic space closure compared to
space opening and implant-borne crowns for missing
maxillary lateral incisors 7.

Nine intraoral frontal photographs taken after treatment
were shown to 87 orthodontists and 100 general
dentists. In both studies, prosthetic rehabilitation
was found to have better dental arch symmetry and
dental arch relationships '“!5. The case reports and
one retrospective study mentioned that Orthodontic
gap closure with mesialising canines proved to be
a better alternative treatment option than prosthetic
implantation 7**. Gap closure by canine substitution
provides a permanent treatment and eliminates the need
for long-term temporary restorations and long-term
maintenance required for prosthetic implant placement
27, The downsides of canine substitution include the
need to remove tooth structure from the canine and
first premolar, which might lead to further expenses
if cosmetic bonding is needed to improve the canines’
appearance. Research and clinical studies are crucial to
evaluate each approach’s potential consequences, patient
satisfaction, and longevity. This study demonstrates
through various retrospective, prospective cohorts and
case reports that overall both treatment options serve
best depending on each individual’s need.

Patient satisfaction after Implant prosthesis:

Implant placement in conjunction with resin-bonded
fixed dental prosthesis is one of the best ways to achieve
ideal occlusion %%,

In a study 2% the prosthetic implants demonstrated
significantly better results according to the parameters
considered, i.e. the dental arch symmetry and its
relationships. A lot of these factors were improved
with implant prosthesis as compared to the canine

mesialisation. This indicates certain advantages
regarding patient satisfaction with implants over
mesialising canines. However, the clinical examining
the teeth over using intraoral photographs makes
this study less reliable. It is also however different to
achieve dental aesthetics while mesialising canines due
to differences in the color of the tooth, shape, and other
characteristics. Implant prosthesis is also preferable
because it provides longevity of the treatment and

prevents the incidence of recurrent treatment.
Patient satisfaction after canine mesialisation:

According to Jamilian et al. (2015), adolescents and
young adults preferably go for orthodontic space
closure with canine substitution because it doesn’t
require waiting until the end of the growth period as
in the case of implant prosthesis *. An advantage of
this is that the adolescent will complete the treatment
at an early stage and that would help the teeth to appear
more natural by the time of complete development
and growth 3!. Periodontal conditions are found to be
relatively better with canine substitution than other
available treatment options. Patients after orthodontic
space closure demonstrated better patient satisfaction
factors as evaluated by the Eastman Aesthetic Index
than those with prosthetic implants. Between the two
sets of data, a statistically significant difference was seen
19 This study also discussed several other parameters
along with facial aesthetics including, gingival
conditions, appearance of the smile and the incidence
and prevalence of Temporomandibular joint disorders
and orthodontic treatment showed better results in all
the discussed parameters.

Limitations:

The limitations of this study are that the several studies
mentioned in the synthesis table have a small number of
patients. This study can’t be applied to a larger number
of population. The population demographics were
not given any consideration. There was no sufficient
literature on the comparison of both treatment options
rather both were discussed in different retrospective
studies respectively. It is proven that age and gender
can significantly alter the results of the final analysis.

CONCLUSION

This study aimed to determine the best possible treatment



https://www.ibnsinatrust.com/Medical_College_Hospital.php

Bangladesh Journal of Medical Science

©The Ibn Sina Trust

Volume 23 No. 03 July 2024

option available with evidence among the mesialising
canines and the use of prosthetic implantation in
missing maxillary lateral incisors by assessing studies
that evaluated the dental, facial, and periodontal
aesthetics. The majority of these studies demonstrated
significant improvements in the mentioned parameters
with orthodontic space closure than the prosthetic
implants. To sum up, orthodontic space closure with
canine substitution scores higher on measures of patient
happiness and oral health. A trust relationship between
the patient and physician is proved to be beneficial
when selecting the best treatment option. According
to the given stats, when possible, orthodontic space

closure should be recommended.
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