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Abstract

Background: Addressing the challenges posed by the Congenitally Missing Maxillary Lateral Incisors (CMMLI)
is not limited to single treatment modality.

Objective: This systematic review is intended to evaluate the evidence for the best treatment option available
for the CMMLI.

Methods: Electronic data base search was done across PubMed, Google scholar, Embase, Publons, Web of
Sciences, etc. Selection of articles was limited to English language publications pertaining to CMMLI treatment
modalities either by closing the space orthodontically and substituting canine or by prosthetic replacement.
Two authors reviewed the articles for the eligibility criteria to overcome the selection bias. The risk for
assessment of bias across and within the studies was done through Cochrane ROBINS-I assessment tool.
Results: Out of 130 studies which were searched for review questions, only 3 studies met the selection criteria.
There was no difference in the periodontal status evaluation or in the patient’s perception of aesthetics
between the two treatment modalities. Neither of the two treatment modalities cause any TM] abnormalities.
Conclusion: Both closing the space orthodontically by substituting canine and prosthetic replacement by the
use of implant for the missing maxillary lateral incisor seem to be viable treatment plans.
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1. Introduction

It is not uncommon to have patients with a
congenitally missing tooth, two teeth or more; the
prevalence could reach up to 5% (1). It has been
recognized that there are genetic elements and
environmental components that can playa partin
the occurrence of hypodontia, although genetics
seem to have a greater part in the matter (2). The
most commonly missing teeth are lower
premolars, which include 2.6% of the cases and are
predominantly bilateral, other commonly absent
teeth would be the upper lateral incisors that
include 2% of the cases and are often symmetrical
(3,4). Because of the relatively high occurrence of
absence, and its location being in an aesthetically
significant area, the upper lateral incisor is

considered the most often restored, or substituted
missing tooth (5).

Although an array of treatment alternatives
are available to address this issue, the most
common one remains prosthetic replacement
with an implant. Contrary to implant, where the
space needs to be maintained for a long period,

the canine substitution renders a good
alternative with an advantage of early space
closure finished immediately after

orthodontics, where there is no need to wait
until the “end of growth” to substitute the
absent tooth. Although canine replacement is
the alternative treatment plan for absent lateral
incisors, canine recontouring to the shape of
lateral incisor, a favorable color to match the
maxillary central incisors, properly positioning
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the gingival margin and midline control are
major challenges (6).

Previous studies have mentioned various
potential indications as well as shortcomings of
both treatment modalities (7-10). In both
treatment modalities, the resulting occlusion
should be planned so that the lateral excursions
would be in an anterior group function (11). So
far, there are no evidence to suggest the best
method suited for the CMMLI in the form of
systemic reviews.

2. Objectives

This systematic review was undertaken with
the aim to verify the most popular method of
treatment for maxillary missing lateral incisors,
either canine replacement in place of the
missing lateral or the implant substitution of
the missing lateral and also to rationally
compare the published outcomes.

3. Methods

Protocol & title registration
The review protocol was registered in the

National Institute of Health Research database

(https:/[www.crd.york.ac.uk/prospero/; protocol

no: CRD42020212763; registration  Date:

November 14, 2020).

Eligibility criteria

The inclusion criteria for the studies undertaken

were:

eStudies comparing canine substitution v/s
prosthetic replacement of congenitally
missing laterals

eRandomized controlled trials, prospective and
retrospective case series who had reported
treatment of unilateral or bilateral missing
lateral incisors

eStudies with adequate
treatment modality used

e Studies with thorough clinical evaluation of
the treatment modality

o Full text articles

e Adequate statistical analysis

oIf possible, with a follow-up record

description of

The exclusion criteria for the studies were:

eAnimal studies and reviews

e Studies reporting treatment for tooth agenesis
other than lateral incisors.

Information sources, search strategy & study
selection

The focused PICO (population, intervention,
comparison and outcome) question of the

current systematic review was whether canine
substitution was similar or better than implant
prosthesis for treating congenitally missing
lateral incisors in terms of functional,
periodontal and esthetical concerns, and to
determine whether the available scientific data
concludes well enough for accepting one
treatment modality over the other. Ethical
approval was not required since we gathered
the data from researches that had formerly
been published and informed consent had
already been collected by the previous
researchers.

Our search for the selection of studies was
according to the method described by the
guidelines of the PRISMA (Preferred Reporting
Items for Systematic reviews and Meta Analyses)
(12). Literature was reviewed from January 1985
to September 2019. The search protocol
consisted of published researches
internationally, review articles, published
bibliographies, case reports, and relevant
citations in articles, in English language only.

Early electronic literature searches were
performed in PubMed, Google scholar, Embase,
Publons web of sciences and many relevant
journals were also hand searched including the
American Journal of Orthodontics and
Dentofacial Orthopedics, the Journal of
Orthodontics (formerly, British Journal of
Orthodontics), the Angle Orthodontist, the
European Journal of Orthodontics, and the
Journal of Clinical Orthodontics.

MeSH Terms

Medical Subject Headings (MeSH) terms
“maxillary lateral incisor, agenesis of lateral
incisors, congenitally missing laterals,
congenitally missing maxillary lateral incisors,
missing upper laterals” and “orthodontic
approach, orthodontic treatment, orthodontic
space closure, canine substitution” were crossed
with combinations of the MeSH terms “implant
supported restoration, lateral incisor implant,
prosthodontic intervention”.

The key words used to identify the
corresponding studies in the other databases
were: “missing lateral”, “canine substitution”
and “implant replacement”. Search was
performed using the following Boolean
operators:

Population - (Maxillary lateral incisor) AND
(Agenesis) OR (Congenitally missing lateral
incisor) OR (Missing lateral incisors) OR
(Unilateral lateral agenesis).

Intervention - (Orthodontic approach) OR
(Orthodontic treatment) OR (Orthodontic space
closure) AND (Canine substitution)
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Control - (Implant supported restoration) OR
(Prosthodontic intervention) OR (Lateral incisor
implant)

Outcome - (Esthetic judgment) OR (Overall
success) OR (Long term survival) AND
(Periodontal assessment).

Data items and collections

Initially, electronic search and hand search
were performed by two reviewers (TRS & SK) to
eliminate the chance of selection bias. By
applying the inclusion and exclusion criteria,

the overlapping articles, animal trials and
those that lacked adequate intervention
details were eliminated. In total, three studies
were screened through the eligibility criteria
(Figure 1).

Assessment of risk bias

As this was an interventional review, the
assessment for risk of bias across and within
the researches was done through Cochrane
ROBINS-I assessment tool (13) (Figure 2).
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Figure 1. Preferred Reporting Items for Systematic Review and Meta -Analysis (PRISMA) flowchart of study selected
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Figure 2. Assessing the risk of bias with Cochrane ROBINS -1 tool

3. Results

Assessment of bias risk in each study
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When compared individually, one study was
considered to have moderate risk in selection
of participants, one with bias due to missing
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data and all three had moderate risk of bias in
result measurements. After evaluation, two of
the selected studies were evaluated to have
moderate risk of bias, while one of them was
found to have low risk. Overall, the systematic
review has low to moderate risk of bias in the
included studies.

Assessment of bias risk across the studies

The seven domains considered were bias
due to confounding (D1), bias due to selection
of participants (D2), bias in the classification
of interventions (D3), bias regarding
differences with the planned interventions
(D4), bias related to missing data (D5), bias in
result measurements (D6) and bias in the
selection of the reported results (D7).

Out of a total of 130 studies that were
searched for our review question, 3 studies
were shortlisted by our two reviewers after the
application of the inclusion and exclusion
criteria. (Table 1). However, no randomized
clinical trial was found pertaining to our
review question. Due to our study being an

interventional review, non-randomized
studies were taken into consideration.
Amongst the studies included, two were
retrospective observational studies, while one
of them was a cross-sectional study. The
average age of participants in the studies
ranged from 15.24 to 24.95 years, with one
study in which age was not specified. Sample
for each intervention was half the total sample
in two studies; it differed only in one study. In
all three studies, periodontal status in terms
of plaque index, tooth mobility, papilla index,
bleeding on probing and pocket depth was
assessed. In addition, two studies had also
assessed patient’s self-perceived dental
esthetic appearance on the VAS scale; and one
of them mentioned assessing TM] symptoms
(through Modified Helkimo questionnaire
and the Research Diagnostic Criteria for
Temporomandibular Disorders) after the
intervention. The outcomes of these studies
are discussed under following headings (Table
2).

Table 1. Studies satisfying eligibility criteria

Study By Study Type PNz:)t.iefr)li % Olsl:terventlgilmp Avg.Age Results
De Marchi Cross sectional No Statistical difference between the 2
etal (2012) Study i A A N groups
Jamilian et Retrospective 10 19 + 2.1 year (m) Slgmflcant 1nfra—0cc1us1oq and 1r'1creased
al (2015) Study 20 10 20+ 1dyear(f) probing dejpth‘ was noted in the implant
substitution group (p <0.001)
Schneider Refitapesie _ Gingival recession was greater in 0rth_odqntic
ctal (2018) Study 32 16 16 Not specified space closure than the implant substitution
(p<0.001)
*0OSC- Orthodontic space closure; IMP- Implant treated
Table 2. Summary of the included studies
S. No Study Results
1. De Marchi et al., (2012) Both treatment alternatives for patients
with congenitally missing maxillary lateral incisors were satisfactory and achieved
functional and periodontal results similar to those of the control group.
2. Jamilian et al., (2015) Orthodontic space closure and implanting the missing maxillary incisors produced
similar, well-accepted
esthetic results. None of the treatments impaired temporomandibular joint
function.
3. Schneider et al., (2018) Similar esthetic and periodontally stable outcomes

can be achieved and maintained with either approach over more than five years, as

long as correct

3D implant positioning is used and the patient has
at least a 2mm vestibular bony wall and a thick

gingival biotype.

Periodontal assessment

Assessment of periodontal status in terms of
tooth mobility showed no statistically notable
variation between the two treatment methods.
Probing depth was studied by De Marchi et al.
and Jamilian et al.; however, only the reports of

Jamilian et al. indicated a statistically significant
elevation in probing depth in the implant
group, with 12 replaced teeth showing increased
probing depth of more than 3mm. The above-
mentioned authors also evaluated the TM]
symptoms and no statistical difference was
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found amongst the implant and orthodontic
space closure groups.

Interestingly, one of the studies reported
significant infra-occlusion in the implant group
and recession in the orthodontic space closure

group.

Esthetic evaluation

On evaluation of patient’s perception
through VAS scale, no statistically significant
difference was discovered between the studies.
One study had assessed modified Pink Esthetic
Score (PES) and White Esthetic Score (WES) that
revealed good acceptability in the implant
group. Overall, patients were almost equally
satisfied with both implant and substituted
canine treatments.

Temporomandibular joint assessment (TM])

Of the three selected studies for this review,
two had assessed the TM] on the basis on
headache symptoms, tenderness while chewing
and joint noises. Neither of the studies showed
any statistically meaningful difference between
the canine substitution and the implant group,
concluding that neither treatment modalities
had caused any TM] abnormalities.

4. Discussion

According to a recent meta-analysis by
Mattheeuws et al, the tendency for the
prevalence of hypodontia has increased in the
twentieth century and congenitally missing
lateral, being a common and esthetically
important issue, needs to be addressed (15). The
prosthodontic choices presently at hand for the
substitution of absent teeth include traditional
fixed partial dentures, resin bonded fixed partial
dentures, removable partial dentures and Osseo-
integrated implants (16-18). Although there are
many options for treating congenitally missing
lateral incisors, canine replacement and
implant substitution are the most common
ones. The best possible treatment should be the
most conservative option that gives the
optimum esthetic results as well as assuring
functional requirements.

To start with a case of congenitally missing
lateral incisor, the orthodontist usually has the
most important role in the diagnosis and
treatment of these cases. Patient’s age and
expectation of treatment results are of utmost
importance as canine substitution by closing
the space via orthodontic forces is achieved
earlier than waiting for the patient to reach
adolescence for the placement of implants.
Otherwise unavoidable consequences,
including infra-occlusion, were evident in many
of the earlier studies (8,9), despite the fact that
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significantimprovements have been achieved in
implantology, mucogingival surgery, abutment
design and prosthodontic materials (19).
Whereas in treatment with canine substitution,
the amount of space required for substituting
the absent lateral incisors is decided by two
elements. Firstly, the esthetics of the mesiodistal
width of teeth in the anterior region should be
considered, the relationship between the width
of the lateral and central incisors must be
according to the golden proportions (20).
Occlusion is the second element that has an
effect on the amount of space required.
Achieving adequate intercuspation as well as
aligned midlines and normal overbite and
overjet relationships should give us the
optimum space for a prosthetic lateral incisor
with satisfactory esthetics (21). Moreover, an
additional restorative procedure is usually
required to recreate favorable lateral incisor
esthetics. According to literature (22), the main
benefit of orthodontic approach is the stability
of the final outcome.

In contrast, in cases where implants are
considered for the treatment plan, the size of the
implant indicates how much space is required
to be created. The standard Branemark implant
that has been created for supporting dentures
and bridges and not designed for replacing one
tooth, has a diameter of 3.75 mm (23). The least
amount of space necessary for the placement of
a 3.7 mm implant with good periodontal
support would be around 6mm. Should the
present space be less, the implant placement
would hazardous and obtaining a healthy
periodontal support is sometimes impossible
(24).

Our systematic review revealed that both
treatment modalities of implant substitution
and OSC had comparable results, indicating that
no notable variation was found between the
included studies regarding periodontal
considerations, esthetic evaluation and TM]
abnormalities.

Although newer progresses in the field of
restorative dentistry would require the
reassessment of our management techniques
regarding theses cases (19), canine replacement
by means of orthodontic space closure can be
considered as an acceptable treatment option
for congenitally cases of absent maxillary lateral
incisors (CMMLI). In this case, patient selection
should depend on the malocclusion type,
profile, canine shape and color and smiling lip
level. Evaluation of these factors before the
treatment is required in order to achieve the
best results as well as favorable esthetics (8).

When implant replacement is considered,
the treatment choice varies based on occlusion,
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anterior relationships, space requirements, and
the condition of neighboring teeth (25-27).

The recent review article on the treatment of
congenitally absent lateral incisors by Datta R
states that the assessment of the extent of space
required for the absent lateral incisor is a crucial
factor among all treatment choices (28).
Furthermore, it is also advised that in patients
with the absence of maxillary lateral incisor on
one side, removal of a the other small or peg-
shaped lateral and then closing the space on
both sides would be considered as an alternative
(29). Nevertheless, the recent contemporary
review by Gupta S and Rauniyar S (2021) reports
that space closure with canine mesialization
seems to be a more conservative option, which
can be accomplished sooner with stable results
(30).

Limitations

This study included literature published in
English language only; perhaps including
research articles in other languages would have
provided additional evidence to the current
systematic review. Nevertheless, the issue needs
to be further investigated using controlled
clinical studies in order to clarify the best
approach that satisfies our patients’ needs in the
future, substituting canines in the place of
lateral incisors in the esthetic zone or the use of
implants. The choice should be clarified to the
patients and meet their expectations. Meta-
analysis could not be performed since the
available studies allowed us to make only
qualitative assessments and no direct
quantitative comparison could be made
amongst the selected studies.

Conclusion

The missing of upper lateral incisor develops
an aesthetic issue that can be treated in different
ways. The conclusions that can be derived from
the present systematic review:
eThere was no gross difference between closing
the space orthodontically and prosthetic
replacement with implant for the
management of absent upper lateral incisors.

eBoth treatment modalities are equally
competent in achieving an adequate esthetic
harmony in the patients.

eNo signs and symptoms of TM] ill health were
noticed in either of the groups.

eThere are possibilities of infra-occlusion in case
of prosthetic replacement of congenitally
missing lateral incisors by using implants in
children and gingival recession in case of

orthodontic canine substitution in place of the
missing lateral incisor.

References

1. Azizi Z, HusseinE, AksoyA, Watted N, Jarbawi M. The
Orthodontic Management of Adult Patients with
Congenitally Missing Teeth. Int. Journal of Clinical
Dental Science 2014;5(1):1-4.

2. Westgate E, Waring D, Malik O, Darcey ]J.
Management of missing maxillary lateral incisors in
general practice: space opening versus space closure.
Br Dent ] 2019;226(6):400-6. doi: 10.1038/s41415-019-
0082-4.

3.Larmour CJ, Mossey PA, Thind BS, Forgie AH, Stirrups
DR. Hypodontia: a retrospective review of prevalence
and etiology. Part I. Quintessence Int 2005; 36:263-70.
PMID: 15835422.

4.Rolling S, Poulsen S. Agenesis of permanent teeth in
8138 Danish schoolchildren: prevalence and intraoral
distribution according to gender. Int | Paediatr Dent
2009;19:172-5. doi: 10.1111/j.1365-263X.2008.00958 X.

5. Priest G. The treatment dilemma of missing
macxillary lateral Incisors-Part I: Canine substitution
and resin-bonded fixed dental prostheses. | Esthet
Restor Dent 2019; 31(4):311-8. doi: 10.1111/jerd.12484.

6. Kokich VO, Kinzer GA. Managing congenitally
missing lateral incisors. Part I: canine substitution. |
Esthet Restor Dent 2005; 17:5-10. doi: 10.1111/j.1708-
8240.2005.tb00076.x.

7.Jamilian A, Perillo L, Rosa M. Missing upper incisors:
a retrospective study of orthodontic space closure
versus implant.Prog Orthod 2015; 16:22. doi:
10.1186/540510-015-0072-2.

8.Marchi LM, Pini NI, Hayacibara RM, Silva RS, Pascotto
RC. Congenitally missing maxillary lateral incisors:
functional and periodontal aspects in patients treated
with implants or space closure and tooth re-
contouring.Open Dent | 2012; 6:248-54. doi:
10.2174/1874210601206010248.

9. Akram S, Masood M, Asghar H, Asghar H, Haseeb A,
Masood O. To Analyze the Outcome of Orthodontic
Space Closure and Implant Substitution in Patients
Presented with Missing Maxillary Incisors. Pakistan J.
Medical Health Sci 2019;13(3):856-8.

10. Sarkar N, Reddy S, Mattu N, Goel S. Canines
substitution for congenitally missing maxillary
lateral incisors- An interdisciplinary case report.
Indian ] Orthod Dentofacial Res 2017;3(2):114-8.

11. Senty EL. The maxillary cuspid and missing lateral
incisors: Esthetics and occlusion. Angle Orthod 1976;
46:365-71. doi: 10.1043/0003-
3219(1976)046<0365:.TMCAML>2.0.CO;2.

12. Moher D, Liberati A, Tetzlaff |, Altman DG. Preferred
Reporting Items for Systematic Reviews and Meta-
Analyses: The PRISMA Statement. BM] 2009;339: b2535.
doi: 10.1136/bmj.b2535.

13. Sterne JAC, Herndn MA, Reeves BC, Savovi¢ J,
Berkman ND, Viswanathan M et al. ROBINS-I: a tool for
assessing risk of bias in non-randomized studies of
interventions. BMJ 2016; 355: doi: 0.1136/bmj.i4919.
14.Von Elm E, Altman DG, Egger M, Pocock S], Ggtzsche
PC, Vandenbroucke JP; STROBE Initiative. The
Strengthening the Reporting of Observational Studies
in Epidemiology (STROBE) statement: guidelines for
reporting observational studies. Epidemiology 2007;
18:800-4. doi: 10.1097/EDE.0b013e3181577654.

Iran ] Orthod. 2021; 16(2):e1012.


http://www.google.com/url?q=http%3A%2F%2Fwww.bmj.com%2Fcontent%2F355%2Fbmj.i4919&sa=D&sntz=1&usg=AFQjCNGYIu26tOB6p6IYibG2FTB7cU-gJQ
http://www.google.com/url?q=http%3A%2F%2Fwww.bmj.com%2Fcontent%2F355%2Fbmj.i4919&sa=D&sntz=1&usg=AFQjCNGYIu26tOB6p6IYibG2FTB7cU-gJQ
http://www.google.com/url?q=http%3A%2F%2Fwww.bmj.com%2Fcontent%2F355%2Fbmj.i4919&sa=D&sntz=1&usg=AFQjCNGYIu26tOB6p6IYibG2FTB7cU-gJQ

Shyagali TR et al.

15. Mattheeuws N, Dermaut L, Martens G. Has
hypodontia increased in Caucasians during the 20th
century? A meta-analysis. Eur | Orthod 2006; 26(1):99-
103. doi: 10.1093/ejo[26.1.99.

16. Nordquist GG, McNeill RW. Orthodontic vs.
restorative treatment of the congenitally absent
lateral incisor: long term periodontal and occlusal
evaluation. ] Periodontol 1975;46(13):139-43. doi:
10.1902/jop.1975.46.3.139.

17. Priest G. An 11-year reevaluation of resin-bonded
fixed partial dentures. Int ] Periodontics Restorative
Dent 1995;15(3):238- 47. PMID: 7558657.

18. Gilmour ASM, Ali A. Clinical performance of resin-
retained fixed partial dentures bonded with a
chemical active luting cement. | Prosthet Dent 1995;
73:569-73. doi: 10.1016/s0022-3913(05)80118-0

19. Almeida RR, Morandini AC, Almeida-Pedrin RR,
Almeida MR, Castro RC, Insabralde NM. A
multidisciplinary treatment of congenitally missing
maxillary lateral incisors: a 14-year follow-up case
report. | Appl Oral Sci 2014 ;22(5):465-71. doi:
10.1590/1678-775720140061.

20. Levin EI. Dental esthetics and the golden
proportion. | Prosthet Dent 1978; 40(3):244-52. doi:
10.1016/0022-3913(78)90028-8.

21. Fields HW Jr. Orthodontic-restorative treatment of
relative mandibular anterior excess tooth size
problems. Am ] Orthod 1981;79(2):176-83. doi:
10.1016/0002-9416(81)90315-8.

22. Schneider UE, Moser L, Pellitteri G, Siciliani G.
Orthodontic space closure vs. implant-borne crowns
in patients with congenitally missing maxillary

Iran ] Orthod. 2021; 16(2):e1012.

lateral incisors. ] Clin Orthod 2018; 52(5):284-96. PMID:
29952765.

23. Branemark P-I, Zard GA, Alberktsson T. Tissue
integrated prosthesis: Osseointegration in clinical
dentistry. Chicago: Quintessence; 1985

24. Balshi TJ. Osseointegration and orthodontics:
modern treatment for congenitally missing teeth. Int
] Periodontics Restorative Dent 1993;13(6):494-505.
PMID: 8181910.

25. Sabri R. Management of missing maxillary lateral
incisors.] Am Dent Assoc 1999;130(1):80-4. doi:
10.14219/jada.archive.1999.0032.

26. Kinzer, G. A. and V. O. Kokich Jr. Managing
congenitally missing lateral incisors. Part III: single-
tooth implants. ] Esthet Restor Dent 2005. 17:202-210.
doi: 10.1111/j.1708-8240.2005.tb00116.x.

27. Zachrisson BU, Rosa M, Toreskog S. Congenitally
missing maxillary lateral incisors: canine
substitution. Point. Am ] Orthod Dentofacial Orthop
2011;139(4). doi:10.1016(j.ajodo.2011.02.003.

28. Datta R. When to Substitute a Missing Upper
Lateral with a Canine: A Simplified Approach. ] Indian
Orthod Soc 2021;55(3):305-3009. doi:
10.1177/0301574220980540

29. Cocconi R, Rapa S. Unilateral agenesis of the
maxillary lateral incisor: space closure versus space
preservation in growing patients. Semin Orthod 2020;
26:24-32. d0i: 10.1053/j.50d0.2020.01.004.

30. Gupta S, Rauniyar S. Management of missing
macxillary lateral incisor: A contemporary review.
Orthod | Nepal. 2021; 11: 72-78. doi:
10.3126/0jn.v11i1.39092.



