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ABSTRACT

Background: Objectives: This systematic review aimed to evaluate the clinical effectiveness of fiber-reinforced composite space maintainer
(FRCSM) and band and loop space maintainer (BLSM) in a pediatric patient.

Materials and methods: Eligibility criteria: Randomized controlled trials (RCTs) were conducted on 3-12-year-old children who received FRCSM
and BLSM. Information sources: Literature search of electronic databases such as PubMed, Cochrane, and Google Scholar for the time period
of 2000 to October 2020. Risk of bias: Cochrane collaboration’s risk of bias tool was used to assess the risk of bias.

Results: Included studies: The search resulted in 147 published studies. After the removal of duplicate studies and full-text analysis, eight
studies were selected. Synthesis of results: Fiber-reinforced composite restoration (FRCSM) was judged to be good for short-term space
maintenance with good esthetics, less time-consuming, and good patient and parental acceptance. Meta-analysis was done for failure rate at
6 months and 12 months. After 6 months, the FRCSM group showed less failure, with a risk ratio of 0.83 (95% Cl = 0.47-1.49; Z value = 0.61).
However, after 12 months, the FRCSM group showed more failure, with a risk ratio of 1.30 (95% Cl = 0.04-4.23; Z value = 0.44). Description
of the effect: FRCSM performed better than BLSM for a short-term, i.e., around 6 months but after 12 months of space maintainer placement
BLSM performed better than the FRCSM.

Discussion: Strengths and limitations of evidence: The strength of this systematic review is its complete adherence to the PRISMA statement
2009.This review attempted to evaluate the effectiveness of FRCSM when compared with BLSM which has not been evaluated before. Additionally,
only RCTs were included in this review adding to its validity. This review also included a meta-analysis that compared the failure rate at the 6th
and 12th month. The main shortcoming of this systematic review is the limited number of databases searched and the limited number of existing
studies. Interpretation: Within the limitations of this review, it can be stated that the FRCSM is an effective space maintainer for short-term
space maintenance. However, it is necessary to conduct more RCTs with larger sample size, preferably using a split-mouth design to improve
the longevity of FRCSM. Additionally, it is also necessary to standardize the technique of fabrication of FRCSM since an existing study showed
high heterogeneity in the technique of fabrication.

Other: Funding: None. Registration: The protocol of this systematic review was registered on PROSPERO (ID-CRD42020165831).

Keywords: Band and loop space maintainer, Fiber-reinforced composite space maintainer, Primary dentition, Space maintainer, Systematic review.
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INTRODUCTION

Rationale
Primary dentition plays a vital role in the growth and development
of the child. It aids in speech, mastication, appearance, prevention
of deleterious oral habits, and guiding permanent teeth during an
eruption.' Premature loss of deciduous teeth leads to crowding,
rotation, distal drifting of the tooth, and impaction of the
permanent teeth.3

Primary teeth are considered to be the best space maintainer
under normal physiological conditions.* However, in cases with
premature loss of primary teeth, the best way to prevent future
malocclusion would be to place an effective, affordable, and
perdurable space maintainer. Space maintainers are applicable
dental devices specifically designed to maintain or to create an
additional space that was lost due to premature loss of primary
teeth.”

Various types of space maintainers can be used which depend
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space maintainer (BLSM) is the most commonly used.* Qudeimat

on the dental developmental stage, dental arch involved, the
number of teeth involved, location, and type of primary teeth
involved.® Among all the available appliances, band and loop

and Fayle’ stated that the BLSM is economical, easy to fabricate,
adapts easily, and requires less chairside time. However, it has
many disadvantages like increased laboratory time, frequent
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dislodgement due to cement loss, increased visits and does not
prevent rotation or tipping of adjacent teeth. To overcome the
disadvantages of BLSM, a prefabricated BLSM were introduced.
However, the only advantage it had over BLSM is that subsequent
appointment for placement is not required was costlier than the
latter.®

Recently, a fiber-reinforced composite resin space maintainer
(FRCSM) was introduced to overcome the disadvantages posed by
BLSM. Fiber-reinforced composite resin space maintainers (FRCSM)
are esthetic, less bulky, less time consuming, occupies less space
in the oral cavity, well tolerated by the patient, does not require
annual maintenance steps and physical strength is comparable to
the conventional BLSM.2~"

There are only a few studies that attempted to compare the
clinical performance of FRCSM and BLSM which were of the different
follow-up period.®'?'3 Some of these studies favored FRCSM over
BLSM while others favored BLSM. Literature has reported a wide
variation in the survival rate of metal-based and resin-based space
maintainers. At present, the lack of adequate evidence precludes
clinicians from recommending a single best-fixed space maintainer.
Therefore, there is a need for a systematic review to critically
appraise and summarize the results of clinical trials evaluating
the effectiveness of FRCSM, since FRCSM could be a very good
alternative to BLSM.

Objective
This systematic review was planned to evaluate the clinical
effectiveness of FRCSM and BLSM in pediatric patients.

MATERIALS AND METHODS

Protocol and Registration

The protocol of this systematic review was registered on PROSPERO
(International Prospective Register of Systematic Reviews, National
Institute for Health Research) with registration number-ID-
CRD42020165831. This review follows the PRISMA statement 2009.

Eligibility Criteria

The eligibility criteria of the included studies were determined
scientifically with the scope of evaluating the clinical effectiveness
of fiber-reinforced composite space maintainer (FRCSM). They were
as follows:

« Participant/population characteristics
- Studies were conducted on children in the age-group of 3-12
years.

Inclusion Criteria
Clinical Criteria

«  Premature loss of primary first molar (unilateral or bilateral).
- Premature loss of primary second molar provided permanent
first molar is erupted (unilateral or bilateral).

Radiographic Criteria

« Abutment tooth without any periapical pathology.

- Presence of succedaneous tooth or tooth bud.

«  Succedaneous tooth with less than two-thirds of root formation.

Exclusion Criteria

- Patient with abnormal dental conditions such as crossbite, open
bite, and deep bite.
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Intervention
« Fiber-reinforced composite space maintainer.

Control Group
» Band and loop space maintainer.

Outcome

Studies Evaluating

+  Durability.

« Survival rate/failure rate.

« Caries and gingival inflammation of abutment tooth.
« Time s taken to carry out the procedure.

- Patient acceptance and parental acceptance.

Study Design

« Randomized controlled trials (RCTs).

Information Sources

A systematic search of major electronic databases was performed
to include publications in English in the time period of 2000 to
October 2020.

Electronic searches were performed in the following search
engines:
+  PubMed.
« Cochrane Central Register of Clinical Trials (CENTRAL).
« Google Scholar.

Search
PubMed Search Strategy (Since 2000 to October 2020)

The keywords were selected based on Medical Subject Headings
(MeSH) and non-MeSH terms. The main included keywords were:

« Intervention: Fiber-reinforced composite resins; ribbond;
composite resins; resin, composite; glass fiber-reinforced
composite resins.

- Outcome: Maintenance, orthodontic space; Maintenances,
orthodontic space; Orthodontic space maintenance; Orthodontic
space maintenances; Space maintenances, orthodontic; Space
maintenance; Maintenance, space; Maintenances, space; Space
maintenances.

Cochrane Central Register of Controlled Trials (CENTRAL)
Search Strategy

- Intervention: Fiber-reinforced; composite resin; ribbond;
composite resin
« Outcome: Space maintenance.

Search Term for Google Scholar
« Fiber-reinforced composite space maintainer.

Study Selection

Study selection and data collection were performed by two
independent authors, i.e.,, Henpu Kamki (HK) and Hemraj Badhe
(HB) and in case of any discrepancies, it was resolved by the third
author, i.e,, Ritesh Kalaskar (RK).

Data Collection Process

Data collection was performed using a customized data extraction
form.
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Data Items

Information related to the study including study design, method
of randomization, description of population in terms of age and
gender, sample size, details of inclusion and exclusion criteria
in the study as well as the control group. The data were sorted
based on the outcome and intervention. The primary outcomes
for FRCSM were durability, failure rate/success rate, caries, and
gingival inflammation of the abutment tooth. The primary outcome
for BLSM were durability, failure rate, band slippage toward the
gingival surface, caries, and gingival inflammation of abutment
tooth. Secondary outcomes are a duration for fabricating appliance,
patient and parental acceptance for both FRCSM and BLSM.

Risk of Bias in Individual Studies

The risk of bias in individual studies was evaluated by Cochrane
collaboration’s risk of bias tool.

Summary Measures

The primary outcome of this systematic review was to assess the
effectiveness of FRCSM in terms of durability, failure rate/success
rate, caries, and gingival inflammation of abutment teeth. The
primary outcomes for BLSM were durability, failure rate, and
band slippage toward the gingival surface, caries, and gingival
inflammation of the abutment tooth. Secondary outcomes were
duration for fabricating appliance, patient, and parental acceptance.

Synthesis of Results

The meta-analyses were applied with RevMan 5.3 (RevMan 5.3, The
Nordic Cochrane Centre, Copenhagen). Heterogeneity was assessed
by a Qtest and quantified with /? statistics. Data were obtained from
the included studies. Success/failure of the space maintainer was
considered as the primary outcome. Comparisons between FRCSM
vs BLSM were performed using the frequency of failure after 6
months and 12 months. For analysis, if the test showed substantial
heterogeneity (I > 50%), a random-effects model was applied, or
else (1 < 50%), a fixed-effects model would be used.

REesuLTs

Study Selection

Theinitial search strategy yielded a total of 147 resultsincluding the
studies obtained from Google Scholar. After duplication removal,
articles were evaluated for their abstracts and full texts. Finally,

after strict and careful application of the inclusion and exclusion
criteria, eight articles were selected for the final systematic review
(Flowchart 1).812-1

Risk of Bias within Studies

Risk of bias for randomized trials: Cochrane risk of bias tool for
randomized controlled trials (Figs 1 and 2).

Results of Individual Studies
Results of individual studies are given in Tables 1 and 2.

Synthesis of Results
Comparison of Failure Rate after 6 Months

Seven studies®'> 8 were included in the meta-analyses comparing
thefailure rate after 6 months among FRCSM (experimental) group
and BLSM (control) group. After 6 months, the FRCSM group
showed less failure, with a risk ratio of 0.83 (95% Cl = 0.47-1.49; Z
value =0.61). This means that after 6 months, the risk of failure is 17%
less among FRCSM as compared to BLSM. However, this difference
in failure rate among the two groups was not statistically significant
(p = 0.54) (Fig. 3).

Comparison of Failure Rate after 12 Months
Four studies®'>”'8 were included in the meta-analyses comparing
thefailure rate after 12 months among FRCSM (experimental) group
and the BLSM (control) group. After 12 months, the FRCSM group
showed more failure, with a risk ratio of 1.30 (95% Cl = 0.04-4.23; Z
value = 0.44). This means that after 12 months, the risk of failure is
30% more among FRCSM when compared with BLSM. However, this
difference in failure rate among the two groups was not statistically
significant (p = 0.66) (Fig. 4).

Discussion

Summary of Evidence

At present, there is only one systematic review conducted by
Ramakrishnan et al. assessing the survival rate of different fixed
posterior space maintainers used in pediatric dentistry. They
reported that there is a wide variation in the survival rate of metal-
based and resin-based space maintainers and also variation existed
within the metal-based space maintainers as well. Therefore, there
is inadequate evidence to recommend any particular fixed space
maintainer as the best due to the lack of well-designed studies.””

Flowchart 1: PRISMA flow diagram of the literature search and selection process

Records identified through
database searching (n = 116)

!

(n=134)

Records identified from
Google Scholar (n = 31)

!

Records after duplication removal

Records excluded

v

v

(n=123)

Full-text articles assessed for eligibility (n = 11)

Full-text excluded, with reasons (n = 3)

l

Included Eligibility 'Screening Identification
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» Cross-sectional study
* Non-randomized controlled trial

Articles included in the systematic review (n = 8)
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Garg et al 2014

Mittal et al 2018

Potgieter et al 2018

Rani et al 2020

Sen Tunc et al 2012

Setia et al 2014

Subramaniam et al 2008

. . . ' . ' . ' Incomplete outcome data (attrition bias)
. . . . . . . . Selective reporting (reporting bias)
. . . . . . . . Other bias

. . . . ‘ . ’ . Blinding of participants and personnel (performace bias)
. . ' . . . . . Blinding of outcome assessment (detection bias)

) . w | - . . - . Random sequence generation (selection bias)

. . . . . . . . Allocation concealment (selection bias)

Yassa Mina et al 2017

Fig. 1: Risk of bias summary (Cochrane Collaboration’s tool)

Random sequence generation (selection bias)

Allocation concealment (selection bias)

Blinding of participants and personnel (performance bias)
Binding of outcome assessment (detection bias)
Incomplete outcome data (attrition bias)

Selective reporting (reporting bias)

Other bias

25 50
Percentage

m High risk of bias |

75 100

| W Low risk of bias Unclear risk of bias

Fig. 2: Risk of bias graph (Cochrane Collaboration’s tool)

Kargul et al.2® evaluated glass fiber-reinforced composite resin

(FRCSM) as a fixed space maintainer in children for 12 months

Quality and Design of Included Studies

and found that it functions well up to 5 months. A similar
conclusion was also drawn by Saravanakumar et al.?' that FRCSM
(Ribbond®) can be accepted over conventional BLSM for an only
short period.

International Journal of Clinical Pediatric Dentistry, Volume 14 Special Issue 1 (Pediatr Orthodont)

To assess the quality and design of included studies, risk of bias
analysis of included studies was carried out using the Cochrane
risk of bias tool. Overall, a high risk of bias was observed in all the
included studies. High risk was mostly due to: (a) inability to blind
participants and principal investigator because of the nature of the
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Table 2: Interpretation of results

S.no. Author Interpretation of results

1 Rani et al. (2020) At 9 months, the overall success was 85% for FRCSM and 60% for BLSM. This difference was statisti-
cally significant.

2 Mittal et al. (2018) At 12-month follow-up, overall success for group | (band and loop SMs) was 86.6%, for group Il (Glass
FRCSM) 80%, and for group lll (Impregnated glass fibers) 73.3%. On overall comparative analysis, there
was statistically no significant difference in retention between these three types of space maintainers
on second molar.

3 Potgieter et al. (2018) At 6-month follow-up, the overall failure rates were 50% for both BLSM and FRCSM.

Yassa et al. (2017) At 12-month follow-up, the overall clinical success rate of FRCSM was 93.3 and 80% for BLSM. Al-
though, the difference was not statistically significant.

5 Garg et al. (2014) At 6-month follow-up, FRCSM exhibited higher success rate (63.3%) compared with BLSM (36.7%). This
difference was statistically significant.

6 Setia et al. (2014) At 18-month follow-up, BLSM and FRCSM had success rate of 73.3 and 45.4%. This difference was
statistically significant.

7 Tuncetal. (2012) The survival rate was higher for BLSM (11.2 months), followed by FRCSM (6.7 months), and overall
failure rates during the 12-month evaluation period were 10% for BLSMs and 80% for FRCSMs. This
difference was statistically significant.

8 Subramaniam et al. (2008) At 12-month follow-up, the overall success rate was 55% for FRCSM and 33.3% for BLSM. This differ-
ence was not statistically significant.

Experimental (FRCSM) Control (BLSM) Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
Garg et al 2014 11 30 19 30 23.6% 0.58 [0.34, 1.00] —
Mittal et al 2018 3 15 2 15 8.8% 1.50[0.29, 7.73) -
Potgieter et al 2018 5 10 5 10 17.7% 1.00 [0.42, 2.40] _
Rani et al 2020 2 26 8 20 10.5% 0.191[0.05,0.81 | _
Sen Tunc et al 2012 6 10 0 10 3.8% 13.00[0.83, 203.83) | v
Setia et al 2014 5 11 3 15 13.0% 2.27 [0.68, 7.56] |
Subramaniam et al 2008 10 30 17 30 22.6% 0.59[0.32, 1.07]
Total (95% CI) 132 130 100.0% 0.83 (0.47, 1.49]
Total events 42 54 I } T t i
Heterogeneity : Tau’= 0.29; Chi’= 13.66 df =6 p = 0.03 - I = 56% 0.01 0.1 1 10 100
Test for overall effect: Z= 0.61 (p = 0.54) Favors [FRCSM_6) Favors [BLSM_6)
Fig. 3: Forest plot of included studies showing failure rate at 6 months
Experimental (FRCSM) Control (BLSM) Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
Mittal et al 2018 3 15 2 15  23.3% 1.50[0.29, 7.73) Eal—
Sen Tunc et al 2012 8 10 1 10 20.4% 8.00 [1.21, 52.69)
Subramaniam et al 2008 14 30 20 30 40.0% 0.70[0.44, 1.11) —=T
Yassa Mina et al 2017 1 15 2 15 16.3% 0.50 [0.05, 4.94)
Total (95% Cl) 70 70 100.0% 1.30 (0.40, 4.23] r
Total events 26 25 b ' | ' |
Heterogeneity: Tau’= 0.85; Chi’= 7.95, df= 3 (p = 0.05); I’ = 62% 001 0.1 1 10 100

Test for overall effect: Z= 0.44 (p = 0.66)

Fig. 4: Forest plot of included studies showing failure rate at 12 months

intervention, (b) allocation concealment was not done in any of
the studies, (c) random sequence generation was not reported in
four studies.’>*'® Moreover, the randomization method was not
properly explained in four studies®'>~"7 which led us to categorize
it as an unclear risk of bias. A low risk of bias was seen in attrition
and reporting bias in all the included studies. Only one study'
performed a split-mouth design which minimized the inter-subject
variability.
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Favors.[FRCSM_12) Favors [BLSM_12)

Characteristics of the Studied Groups

In all the clinical trials, participants were in the age-group of 4-10
years. Inclusion and exclusion criteria were similar in all the studies,
except for a study conducted by Yassa et al."® in which cases
with only premature bilateral loss of the first primary molar were
included. The follow-up period for space maintainers varied from
6 to 12 months. The sample size of included studies mostly ranged
from 20-30. The criteria used for evaluating the effectiveness of
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both SM were distortion/debonding at the enamel-composite
interface, cementloss/debonding at the fiber-composite interface,
fracture loop/fracture fiber framework, caries, and gingival
inflammation 812718

Assessment of Individual Space Maintainers
Fiber-reinforced Composite Space Maintainer

Fiber-reinforced composite space maintainer was reported to be
superior over BLSM by two of the included studies.'*'* One study™
reported equal failure rate for both FRCSM and BLSM. Overall, all
the studies reported higher parental and patient satisfaction with
FRCSM. Although FRCSM fabrication takes less time than BLSM,
fabrication of FRCSMs was reported to be technique sensitive in
two studies.®™

The majority of studies stated that failures observed in
FRCSM were mostly due to debonding of an enamel-composite
interface 838 followed by debonding of fiber-composite interface
and fracture of the fiber frame.®12-1416-18 Additionally, an increased
tendency for plaque accumulation at the gingival areas on the
abutment teeth was observed in one study. This finding was
ascribed to plaque retentive sites along with the fiber framework.'®

The failure of FRCSM due to debonding of enamel-composite
interface could be due to; (a) negative influence of prismless enamel
on resin retention, 1271417182223 (b) tangential and compressive
forces acting on the hanging fiber bridge,'® (c) transmission of
forces from fiber frame to bonding margins between tooth and
ribbond on either side of the framework,'® (d) improper surface
preparation,'” (e) disturbances during the adhesive setting
process,” and (f) moisture contamination (reported in almost all
the included studies). The aforementioned observations made
by Tunc et al.”” were in accordance with the studies conducted
by Zachrisson et al.,* Soares et al.?® It was also observed that the
majority of dislodged space maintainers were found to be in the
mandible which may be attributed to the excessive chewing forces
in the mandible.®

The second possible reason for the failure of FRCSM was
debonding of the fiber composite interface. This was ascribed to
the overzealous finishing and wearing away of the thin layer of
composite from the fiber frame during mastication.'-1416.18

Another reason for failure was the fracture of the fiber frame of
FRCSM itself. This might have resulted due to chewing of hard food
by the patients as reported by four studies.>*'® Three studies''#'8
reported that as time passes, supra eruption of the opposing tooth
may impinge on the fiber frame causing increased concentration
of mechanical stresses resulting in its subsequent fracture. Another
plausible reason could be the transmission of forces from the fiber
frame to bonding margins between the tooth and ribbond (FRCSM)
on either side of the framework.'® Another study reported that
patients’ habit of putting pencils inside their oral cavity could have
possibly resulted in pulling out of the fiber framework.®

Furthermore, there was no uniformity observed in the
fabrication techniques of FRCSMin the included studies. Numerous
methods of fabrication were adopted by authors which included
bonding on the buccal® or palatal surface,” fabrication as a hygienic
pontic,* loop,''* or as a saddle design.'®'® In one study,'? FRCSM
was fabricated first in a study model and then it was bonded
to the tooth. These variations in fabrication techniques might
have affected the effectiveness of FRCSM. Therefore, during
the placement of FRCSM, the mechanical stresses to which the
appliance was subjected should be taken into consideration since

International Journal of Clinical Pediatric Dentistry, Volume 14 Special Issue 1 (Pediatr Orthodont)

it plays an important role in its long-term success than its design
as stated by Baroni et al. %

Certain modifications could be adopted to improve the overall
functioning of FRCSM. The bond strength on the functional side
of the deciduous abutment tooth could be improved by adding
mechanical retention by embedding the fiber and composite
into a prepared groove. This could be advantageous but merits
further exploration. One study had reported that two FRCSM
devices that fractured, surprisingly retained contact with their
non-abutment teeth, thereby fulfilling their space-maintaining
purpose even though it was considered as a failure under failure
criteria." Therefore, FRCSM devices with half loop bonded to the
non-functional side of the abutment tooth design could also be
investigated.

Furthermore, differences in bonding agents, types of composite
and operator skill, follow-up period might have contributed to the
variation in these results since FRCSM-related techniques are not
yet standardized.

Band and Loop Space Maintainer

Band and loop space maintainer exhibited higher survival rate in
three of the included studies,®'®'” whereas one study reported
a similar failure rate for both FRCSM and BLSM.™ In this review,
it was observed that the most common reason stated for the
failure of the BLSM was majorly cement loss,®'21315-18 fo|lowed by
slippage of band gingivally causing gingivitis'>'® and fracture of
the loop.8'>7*18 Distortion of the band was observed to have very
less implication in failure of BLSM since it was reported in only two
of the studies.>™

Failure of BLSM due to cement loss might be due to various
reasons, among which inadequate moisture control was the most
commonly cited reason.®'?'® Inadequate moisture control can
lead to cement loss in glass-ionomer cement even though it has
low oral solubility.">'3'® Two studies®'* reported that along with
inadequate isolation during cementation, cement loss could also be
attributed to poor band fit. Potgieter et al." specifically mentioned
that GIC could have led to cement loss since the ideal cement to
secure bands as suggested by Croll et al.” was zinc phosphate or
polycarboxylate cement. But all the included studies used GIC for
cementing the band since GIC has additional fluoride-releasing
the property. Setia et al.' reported that though extreme care was
exercised during appliance fabrication, still there might have been
some failure at the band cement interface, leading to the failure of
the space maintainer. The author further reported that the failure
could have also been due to the non-adherence of the patient to the
postoperative instructions.'® On contrary to otherincluded studies,
Tunc et al.”” reported only one case of cement loss. They reported
that these findings could be due to differences in luting cement
(GIC) and length of follow-up periods as compared to the previously
conducted studies where zinc phosphate or polycarboxylate
cement were used for band cementation.

The second possible reason for the failure of BLSM was due to
distortion of wire. This failure could be due to bending of the loop
with subsequent submerging of the wire beneath the gingiva as
reported in one study. The author reported that bending of the
loop may have occurred due to the intermittent functional loading
on the space maintainer causing high compressive stresses on the
tooth supporting the cantilever extension. This same observation
was made by White et al.?% in his study. Another reason reported
by the author was the extension of the loop to the deciduous
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canine with the absence of a rest which gave the cantilever wire
a smaller contact area leading to instability of the loop.* Garg
etal.”®also reported that the reason for the distortion of wire might
be because the solder wire loop lost proper contact with the non-
attached abutment tooth, eventually submerging into the gingiva.
This reason was also suggested by Croll?” and Kara et al.? in their
study. Also, distortion of wires might have occurred due to children
fiddling with devices, as one child admitted to playing with the
wire in one study.'* This finding was in accordance with Sasa et al.>

Another reason for failure was the solder breakage (fracture
of the loop). This failure may have occurred due to poor quality
of construction which may either be due to an incomplete solder
joint,® overheating of the wire during soldering, a remnant of flux
on the wire, over thinning the wire during polishing, or failure to
encase the wire in the solder.'>'#18

Meta-analysis

This meta-analysis combines data across studies to estimate failure
rate with more precision than in a single study. The main limitation
of this meta-analysis is the small number of included studies and
small patient population, also the variation in the follow-up period,
which could influence the results. More randomized trials would be
required to increase the accuracy of the results. Meta-analysis was
done for failure rate at 6 months and 12 months. It was observed
that after 6 months FRCSM performed better than BLSM.812-1416-18
However, at the end of 12 months BLSM performed better than
FRCSM.8'15'17'18

Strengths and Limitations

The strength of this systematic review is its complete adherence
to PRISMA statement 2009. This review attempted to evaluate the
effectiveness of FRCSM when compared with BLSM which has not
been evaluated before. Additionally, this review only considered
RCTs adding to its validity. This review also included a meta-analysis
that compared the failure rate at the 6th and 12th month. The main
shortcoming of this systematic review is the limited number of
databases searched and the limited number of existing studies.
There is much need to conduct more RCTs with larger sample
size and preferably split-mouth design since split-mouth design
removes much of the inter-subject variability and can be used to
check patient preferences. These studies should mainly focus on
the bonding of FRCSM to the appropriate tooth surface to minimize
the mechanical stresses subjected to it, in both maxillary and
mandibular arch with an adequate long-term follow-up. Also, the
patient should be instructed not to play with the space maintainer
as this may result in inadvertent failure of the space maintainer.

CONCLUSION

The overall quality of evidence was judged as very low, due to the
methodological limitations of the included studies. There is much-
needed standardization of the fabrication technique of FRCSM for
both maxillary and mandibular arch.

Therefore, it is necessary to conduct more well-designed RCTs
which are focused on standardizing the fabrication technique of
FRCSM toimprove the effectiveness of FRCSM. The study population
should consist of the patient where the split-mouth trial is possible
since split-mouth design removes much of the inter-subject
variability and can be used to check patient preferences. Also, these
trials should be of long-term follow-up as itis important to evaluate
the effectiveness and durability of FRCSM. Lastly, the patient should
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be strictly instructed not to play with the space maintainers, since
it can result in inadvertent failure of the space maintainer.

REFERENCES

1. Reddy NV, DaneswariV, Shruti G, etal. Premature loss of primary teeth
onarch dimensionsin 6-to 10-year-old schoolchildren in Khammam
town, Telangana state. Int J Pedod Rehabil 2018;3(2):67.DOI: 10.4103/
ijpr.ijpr_28_17.

2. Cavalcanti AL, Alencar CR, Bezerra P, et al. Prevalence of early loss of
primary molars in school children in Campinagrande. Brazil Pak Oral
Dent J 2008;28(1):113-116.

3. Ngan P, Alkire RG, Fields HE. Management of space problems in the
primary and mixed dentitions. J Am Dent Assoc 1999;130(9):1330-
1339. DOI: 10.14219/jada.archive.1999.0403.

4. Setia V, Pandit IK, Srivastava N, et al. Space maintainers in dentistry:
Past to present. J Clin Diagn Res 2013;7(10):2402. DOI: 10.7860/
JCDR/2013/6604.3539. https://www.ncbi.nlm.nih.gov/pmc/articles/
PM(C3843386/.

5. Lin YT, Lin YT. Long-term space changes after premature loss of
a primary maxillary first molar. J Dent Sci 2017;12(1):44-48. DOI:
10.1016/j.jds.2016.06.005.

6. Tahririan D, Safaripour M, Eshghi A, et al. Comparison of the
longevity of prefabricated and conventional band and loops in
children’s primary teeth. Dent Res J (Isfahan) 2019;16(6):428-434.
DOI: 10.4103/1735-3327.270784. https://www.ncbi.nlm.nih.gov/pmc/
articles/PMC6873243/.

7. Qudeimat MA, Fayle SA. The longevity of space maintainers: a
retrospective study. Pediatr Dent 1998;20(4):267-272.

8. Mittal S, Sharma A, Sharma AK, et al. Banded versus single-sided
bonded space maintainers: A comparative study. Indian J Dent Sci
2018;10(1):29. DOI: 10.4103/1JDS.1JDS_76_17.

9. El-Patal MA, Asiry MA, AlShahranil, et al. The effect of fiber-reinforced
composite versus band and loop space maintainers on oral
Lactobacillus acidophilus and Streptococcus mutans levels in saliva.
J Indian Soc Pedod Prev Dent 2018;36(3):301. DOI: 10.4103/JISPPD.
JISPPD_155_18.

10. McDonald RE, Avery, et al., In: Dentistry for the child and adolescent.
7th ed., St. Louis: Mosby; 2000. p. 686. DOI: 10.4103/JISPPD.
JISPPD_155_18.

11. Kulkarni G, Lau D, Hafezi S. Development and testing of fiber-
reinforced composite space maintainers. J Dent Child 2009;76(3):204—
208.

12. Rani R, Chachra S, Dhindsa A, et al. Clinical success of fixed space
maintainers: Conventional band and loop versus fiber-reinforced
composite loop space maintainer. N Niger J Clin Res 2020;9(15):1-6.
DOI: 10.4103/nnjcr.nnjcr_32_19.

13. Garg A, Samadi F, Jaiswal JN, et al. ‘Metal to resin": a comparative
evaluation of conventional band and loop space maintainer with the
fiber reinforced composite resin space maintainerin children. J Indian
Soc Pedod Prev Dent 2014;32(2):111. DOI: 10.4103/0970-4388.130783.

14. Potgieter N, Brandt PD, Mohamed N. Clinical evaluation of the loop-
design fibre-reinforced composite and the band-and-loop space
maintainers. S Afr Dent J 2018;73(7):436-441. DOI: 10.17159/2519-
0105/2018/v73no7al.

15. Kamal YM, Mohammed KN. Evaluation of posterior fixed functional
space maintainers made of fiber reinforced composite. Oral Health
Dent Manag 2017;16:1-5.

16. Setia V, Pandit IK, Srivastava N, et al. Banded vs bonded space
maintainers: finding better way out. Int J Clin Pediatr Dent
2014;7(2):97.DOI: 10.5005/jp-journals-10005-1245. https://www.ncbi.
nlm.nih.gov/pmc/articles/PMC4212165/.

17. TuncES, Bayrak S, Tuloglu N, et al. Evaluation of survival of 3 different
fixed space maintainers. Pediatr Dent 2012;34(4):97E-102E.

18. Subramaniam P, Babu GK, Sunny R. Glass fiber-reinforced
composite resin as a space maintainer: a clinical study. J Indian
Soc Pedod Prev Dent 2008;26(7):98 https://www.jisppd.com/text.
asp?2008/26/7/98/44836.

3



Clinical Effectiveness of FRCSM and BLSM in a Pediatric Patient: A Systematic Review and Meta-analysis

20.

21.

22.

23.

24,

Ramakrishnan M, Dhanalakshmi R, Subramanian EM. Survival rate
of different fixed posterior space maintainers used in paediatric
dentistry-a systematic review. Saudi Dent J 2019;31(2):165-172. DOI:
10.1016/j.sdentj.2019.02.037.

Kargul B, Caglar E, Kabalay U. Glass fiber-reinforced composite resin
as fixed space maintainers in children: 12-month clinical follow-up.
J Dent Child 2005;72(3):109-112.

Saravanakumar MS, Siddaramayya J, Sajjanar AB, et al. Fiber
technology in space maintainer:a clinical follow-up study.J Contemp
Dent Pract 2013;14(6):1070. DOI: 10.5005/jp-journals-10024-1453.
Hitchcock HP. Preventive orthodontics. In: Finn SB, ed. Clinical
pedodontics. 4th ed., Philadelphia: W. B. Saunders Company; 1973.
pp. 342-369.

Artun J, Marstrander PB. Clinical efficiency of two different types of
direct bonded space maintainers. ASDC J Dent Child 1983;50(3):197-
204. https://europepmc.org/article/med/6348110.

Zachrisson BU. Clinical experience with direct bonding in
orthodontics. Am J Orthod 1977;71(4):173-189. DOI: 10.1016/0002-
9416(77)90247-0.

International Journal of Clinical Pediatric Dentistry, Volume 14 Special Issue 1 (Pediatr Orthodont)

25.

26.

27.

28.

29.

30.

Soares FZ,Rocha Rde O, Raggio DP, et al. Microtensile bond strength
of different adhesive systems to primary and permanent dentin.
Pediatr Dent 2005;27(6):457-462.

Baroni C, Franchini A, Rimondini L. Survival of different types of space
maintainers. Pediatr Dent 1994;16(5):360-361.

Croll TP. Prevention of gingival submergence of fixed unilateral space
maintainers. ASDC J Dent Child 1982;49(1):48-51. https://pubmed.
ncbi.nlm.nih.gov/6948838/.

White SN, Caputo AA, Anderkvist T. Effect of cantilever length on
stress transfer by implant-supported prostheses. J Prosthet Dent
1994,71(5):493-499. DOI: 10.1016/0022-3913(94)90189-9.

Kara NB, Cehreli S, Sagirkaya E, et al. Load distribution in fixed
space maintainers: a strain-gauge analysis. Pediatr Dent 2013;35(1):
19E-22E.

Sasa IS, Hasan AA, Qudeimat MA. Longevity of band and loop
space maintainers using glass ionomer cement: a prospective
study. Eur Arch Paediatr Dent 2009;10(1):6-10. DOI: 10.1007/BF03
262659.

S93



		2021-12-22T14:22:19+0530
	Preflight Ticket Signature




