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Abstract

This systematic review aimed to determine the effectiveness and success rates associated with the use of orthodontic
closure and dental implants to replace missing first molars. The results of the research taken into consideration in this
paper were presented using the Preferred Reporting Items of Systematic Reviews and Meta-Analyses (PRISMA)
framework. 8 of the remaining papers were selected because they met the inclusion criteria after 32 articles were excluded
due to duplication. The remaining articles were examined in both their abstracts and full texts to determine their eligibility
for this systematic literature review. Five studies were considered to provide evidence for implants used to replace the
lost first molar, while three studies were included to show support for orthodontic closure. Since dental implants do not
involve the other teeth surrounding the missing tooth, unlike orthodontic closure, which involves the entire dentition,
they appear to be a better option for therapy.
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An infant's first molars, which erupt in the mouth between the ages of thirteen and fifteen months, are crucial for preserving
the appropriate occlusal patterns and arch form. Adult patients typically need dental crowns to repair prior big restorations
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Introduction

One of the most significant teeth in the oral cavity is the first molar [1-3]. As one might expect, chewing food becomes more
challenging when the first molar is lost. Eating meals like crisp fruits, veggies, and other tough foods can be challenging.

You must have alternatives for replacements on hand when this occurs [4].

and preserve the integrity of their teeth because the anterior teeth typically decay earliest [5, 6].

Patients might get dental implants to replace their lost first molars. A dental implant is a tooth root that has been surgically
placed into your mandible. When implanted, they function similarly to natural roots. Dental implants are capable of

supporting complete dentures in addition to crowns and bridges.
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In most cases, patients who have lost teeth will resume eating and have a more attractive grin. The complete procedure is
anticipated to take many months since the dental implant must merge with the jawbone. The process of fusing the dental
implant is called osseointegration. If some teeth are missing, an implant can assist replace several teeth in a row, such as
molars and premolars. When a patient loses the majority of their teeth, a denture is typically the best alternative. During a
consultation, we can discuss these choices in greater detail [7, 8].

Clinicians can better assess anchorage and treatment alternatives when they understand the biomechanical basis of space
closure, which is one of the most complex orthodontic treatments because it requires a full grasp of biomechanics to prevent
undesired outcomes.

Despite the wide range of appliance designs, space closure can be achieved by frictionless or friction-based mechanisms,
each of which has pros and cons. The simplicity of sliding or friction mechanics makes them popular. Closing or opening up
the space is one orthodontic treatment for missing molars. Before beginning therapy, a comprehensive evaluation of the case
is necessary to be sure the advantages of the treatment will exceed any possible hazards [9, 10].

At times, space closure is still the best option, especially for children whose prosthetic rehabilitation is still problematic and
should be postponed until the eruption and growth process is finished. To achieve the desired results, the biological and
psychological characteristics of adult patients must be taken into consideration. Concomitant malocclusions, the growth of
the third molar, and the presence or absence of additional teeth are some of the other elements that affect the decision-making
process. The objective of orthodontic treatment is to meet the patient's expectations by using rational biomechanical principles
[11, 12].

The uncompensated lack of molars is linked to several side effects, which often make treatment more difficult. Handling
these cases can be difficult at times. Preventing these situations and treating them early with interdisciplinary therapy are
crucial. When the first molars are lost too soon, it primarily depends on when they emerge in both arches [13].

A distal and lingual movement of anterior teeth towards the side where the initial primary molar teeth are lost may also impair
the length of the mandibular arch in addition to the posterior consequences. To stabilize the position of the second primary
molars and canines, it is recommended to use a space maintainer since the lack of a first primary molar in either arch
approximates the eruption of the first molars.

The loss of the first permanent molars due to dental caries has a detrimental effect on both arches and occlusion, which is
crucial for balanced occlusion [14].

It has been proposed that early excision of these teeth causes malocclusions of teeth, unilateral chewing, shifts in the midline,
super-eruption of teeth on the opposite side of the mouth, and tilting of neighboring teeth. Periodontal issues are also brought
on by the early loss of primary molars. Since this tooth is thought to be transitory, parental neglect of it is widespread. The
first molar is thought to be the tooth in the permanent dentition most susceptible to decay because of its deep pits and fissures.
If this tooth has rotted, it is crucial to try your hardest to save it. Preventive measures have no remedy! [15]

Literature review

The literature study offers a variety of treatment options for first molar loss. No artificial materials are required because an
auto transplant can retain teeth and their periodontal genetic structure; nonetheless, the operation may expose the patient to
surgical trauma, root resorption, infection, and ankylosis, with varying success rates. Many patients opt for dental implants,
which are advised for patients with missing teeth or adequate bone density around the tooth loss area. Make sure they are in
good health overall and will not have any serious health complications after oral surgery. These patients may also benefit
from a fixed prosthetic solution, but there are some drawbacks, such as cost, partial abrasion of the basic tooth structure,
secondary mechanics errors, and decay [16].

A single dental crown can be used to replace the tooth when only one first molar is lost. There are several choices to take into
account in more complex scenarios [17].

An alternate method of treating the loss of first molars is orthodontic repositioning of nearby teeth, which does away with the
necessity for implants or prosthetics and the expense and stress involved in their placement. Additionally, the treatment will
require a minimal amount of extra time if additional orthodontic issues need to be fixed [18].

Orthodontic mechanics, including axial tipping and rotation, and anchorage units, depend heavily on precise control of
orthodontic movement during extraction space closure. Depending on the clinical situation, the segmented arch approach can
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provide various moments that will produce the required force system. Positioning the T-loop in the center creates equal and
opposing moments with little vertical force. While the distant component is tilted towards the extraction area, the segment
near them experiences a higher root translation/movement due to decentralized T-loops [19].

In addition to closing the gap between the lower first molars, the second lower molar was extended into the region of the
atrophic bone crest. The incisors and second lower molars were protracted simultaneously utilizing a modified helical loop
in a continuous arch measuring 0.018 x 0.025 mm. Because the initial lower molars were lost so early, there was some vertical
bone loss before tooth movement, but no areas of bone dehiscence/fenestrations or root resorption were seen at the end of
this orthodontic therapy. Similar findings have been made by other writers [20, 21].

It is important to see the ultimate placement of lower roots in this instance. The second molar's final position was not vertical
due to minor tipping as the space was closed. Rather, the teeth were inclined in the direction of the safe spot. In orthodontic
treatment, root parallelism is generally regarded as a crucial objective for long-term stability. The six-year follow-up record
shows that, despite the nonparallel roots at the end of the treatment, the tooth placements stayed constant for six years [20,
22].

Aims of the study
The purpose of this systematic review was to determine the efficacy and success rates related to the use of orthodontic closure
and dental implants to replace missing first molars.

Materials and Methods

Study selection

The preferred reporting items of systematic reviews and meta-analyses (PRISMA) framework were used to present the
findings of the studies considered in this paper. The articles reviewed in this paper were located online after performing a
literature search through different electronic databases, including Cochrane Library, Web of Science, and PubMed. The
search yielded a total of 112 relevant articles as shown in Figure 1. A keyword strategy was used to increase the chances of
identifying the most relevant articles with studies linked to the topic. The most important keywords and phrases that were
used include “Orthodontic space closure”, “Implant”, “missing the first molar”, and “replacing the first molar”. This was
followed by a review of the titles of the identified articles to determine their relevance to the topic of the research. A total of
32 articles were excluded because of duplication as shown in Figure 1. The remaining articles were reviewed, including their
abstracts as well as their full texts to determine their eligibility for this systematic literature review, whereby 8 of them were
selected because they met the inclusion criteria as shown in Figure 1.

Inclusion criteria

Acrticles were selected if they met all of the following criteria. First, the article must be a Case-control or cohort or controlled
or randomized control study. Secondly, it must be a study published between 2010 and 2020. Third, it must have been
published in English. Fourth, participants must be humans.

Exclusion criteria

Articles were excluded from the systematic review based on the following criteria. First, participants were treated for missing
teeth other than the first molar. Secondly, all non-English articles were excluded. Third, non-empirical publications (including
expert opinions and narrative reviews) did not meet the threshold for inclusion in this systematic review. Fourth, articles
publishing studies out of the specified time range. Finally, the articles involve animal studies or laboratory-based studies.
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Figure 1. Flow diagram
Risk of bias assessment
All studies were evaluated for quality using the Cochrane risk of bias assessment tool (Table 1).
Table 1. Summary of Cochrane risk of bias assessment
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Mazor et al. [14] + + + + + + j

Anitua et al. [23] + + + - - - -

Chhibber and Upadhyay [24] + + + + + _ _

Kumar et al. [25] + + + + + + -

Raveli et al. [26] + + + - + + +

Dhole and Maheshwari [27] + + + + + + -

Meloni et al. [28] + + + + + + -

Results and Discussion
Orthodontic closure

When the mandibular second molar was being protracted into the first molar extraction site, Chhibber and Upadhyay [24]
demonstrated that a fixed functional device for anchoring reinforcement was advantageous. Dhole and Maheshwari [27] state
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that the initial setup and leveling phase of the orthodontic device should take the third molars into account. Molar teeth that
have been tilted or inclined in extraction gaps may be straightened with the help of orthodontic auxiliaries. The goal of this
gap closure technique is to guarantee that the premolar and second molar roots are parallel. If they are motivated to do so,
patients who have had their first molars extracted or who are in danger of losing them may still benefit from orthodontic
space closure therapy.

Adult patients without implants or prostheses can have their edentulous space treated using a segmented arch technique based
on differential moments of the T-loop, as proposed by Raveli et al. [26]. By extracting the upper bicuspids in conjunction
with retraction, the early loss of the first lower permanent molars can be restored. No bone fenestrations, dehiscence, or root
resorption were observed as a result of this operation. As a result, it provides a secure substitute for treatment.

Implant placement

One lost posterior tooth may be successfully restored with a distal offset from a single implant, per Anitua et al. [23]. The
long-term effectiveness of implants with follow-up periods ranging from loading to about ten years, with an average of four
years, was examined in terms of prosthetic problems, minimum bone loss, and survival. The findings of this study are
consistent with replacing a single lost posterior tooth in an area of limited mesiodistal dimension using offset implant
insertion. Kumar et al. [25] looked at whether using an implant to replace a single lost tooth enhances patient comfort and
masticatory efficiency. The study's findings indicate that patients are more satisfied with implant restorations and favor
shorter rehabilitation treatment durations.

The results of using two dental implants with a small diameter to restore a single molar region were given by Mazor et al.
(2012). To restore the whole set of teeth, 33 patients had implants to replace their missing first molars, for 66 implants. In
light of the data, replacing a single missing molar with two dental implants of narrow diameter might be an effective treatment
option with satisfactory and predictable long-term outcomes. Meloni et al. [28] created a split-mouth design prospective
randomized trial. To replace their lost mandibular first molars, 20 patients were randomized to receive either instantaneously
loaded or conventionally loaded single implants. 40 implants were inserted successfully. The present results support the
replacement of missing primary molars with implants, notwithstanding the limitations of the study.

Two common methods for losing a primary tooth were investigated in this systematic study. First, it's critical to recognize
that a variety of variables contribute to the development of the mandible and the remainder of the nasomaxillary complex.
The constant changes that take place from infancy and adolescence through young adulthood and adults may be explained by
teeth and their supporting tissues' capacity to adapt to changing functional demands throughout life.

This complex site presents difficulties for orthodontic therapy (space closure), implant implantation, and other prosthodontic
replacements. Evaluating the existing research from earlier studies demonstrates the advantages and disadvantages of both
options [29].

Occlusal forces may cause the surrounding teeth to move, creating a gap where the two sets of teeth would typically meet if
a missing first molar is not replaced. The health of teeth near the end of the distal teeth may be harmed by increased soft
tissue pocketing brought on by pointed molars.

By extending the remaining teeth, these adverse effects can be avoided. According to scientific testimony, posterior
mandibular gaps of 8 to 12 millimeters could be sealed by protracting the posterior teeth. During follow-ups, patients who
underwent medialization and stabilization stated that their protruding posterior teeth continued to protrude without the
edentulous gaps reopening or the depth of their pockets increasing. A long molar in an edentulous region with a thin resorbed
ridge was formerly believed to have a worse prognosis. However, prior studies indicate that this might not be the case [30].
In the absence of skeletal anchorage in the anterior dentition/PM, it was demonstrated that the medialization of the second
molars had a greater detrimental effect on the incisors integrated into the anterior anchoring unit. Soft tissues shift posteriorly
and change profile as a result of these detrimental effects. This is crucial to keep in mind when applying this therapeutic
approach [31]. One of the main problems with orthodontic closure is the length of the treatment time. An implant-supported
mechanical approach was used to achieve bilateral maxillary orthodontic traction of the second and third upper molars into
the missing maxillary first molar space without the need to retract or even use the front teeth [32]. Compared to the averages
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for molar mesialization described in the literature, a 12-month treatment duration is significantly shorter. Pursuing the
intended facial aesthetics, functional occlusion, stability, and expression did not present any unforeseen challenges.

The dentist is ultimately in charge of determining which implant should be used in patients, even though regulatory bodies
set the foundation for clinical acceptance. The clinical decision-making process should be evidence-based to deliver high-
quality care and reduce the possibility of legal consequences for errors. This is particularly true when beginning therapy in
known high-risk groups. While information on the short- to medium-term success rates of various implant systems has been
collected, it appears that there is a lack of long-term data comparing and evaluating the various advantages and disadvantages
of different systems. Appropriate criteria pertinent to the collective clinical experience must be established. Expanding field
use requires ongoing advancements in surgical technique and implant hardware [33].

Conclusion

When choosing between orthodontic closure and dental implants to replace the lost first molar, time is a crucial consideration.
Given that dental implants do not involve the surrounding teeth, unlike orthodontic closure, which involves the entire
dentition, they appear to be a superior option for therapy than orthodontic closure.
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