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Evidence regarding lingual fixed orthodontic appliances’
therapeutic and adverse effects is insufficient
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Question: In orthodontic patients, what are the
treatment effects of lingual compared to labial
fixed appliances?

bias of the included trials, inconsistency and imprecision.
Conclusions

Based on existing trials there is insufficient evidence

to make robust recommendations for lingual fixed orthodontic
appliances regarding their therapeutic or adverse effects, as the quality
of evidence was low.

Data sources

Medline, Cochrane Database of Systematic Reviews,

Database of Abstracts of Reviews of Effects, Cochrane Central
Register of Controlled Trials, Virtual Health Library and Web of

Commentary

Science were systematically searched up to July 2015 without

More adult patients interested in orthodontic treatment led to

limitations. Scopus, Google Scholar, ClinicalTrials.gov, the ISRCTN

the introduction of lingual fixed orthodontic appliances as an

registry as well as reference lists of the trials included and relevant

alternative to the unaesthetic appearance of conventional labial

reviews were manually searched.

appliances.1,

Study selection Randomised (RCTs) and prospective non-randomised

of the lingual appliances have seen constant improvement4,

clinical trials (non-RCTs) on human patients that compared therapeutic

5, 6, 7

and adverse effects of lingual and labial appliances were considered.

insertion/handling difficulties and higher lab costs and longer

One reviewer initially screened titles and subsequently two reviewers

chairtime.8 Recently, it has been claimed that lingual appliances

independently screened the selected abstracts and full texts.

may provide less noticeability, anchorage loss, forces applied, white

Data extraction and synthesis

spot lesions and caries.2, 9, 10 In addition, keeping up to date with the

The data were extracted

2, 3

The design, manufacturing and mechanotherapy

alleviating some of their prior stigma for poorer outcomes,

independently by the reviewers. Missing or unclear information,

most recent evidence is increasingly challenging for clinicians.11, 12

ongoing trials and raw data from split-mouth trials were requested

Therefore, the objective of the study of Papageorgiou et al. was to

from the authors of the trials. The quality of the included trials and

compare the effects of lingual and labial appliances from clinical

potential bias across studies were assessed using Cochrane’s risk

trials in orthodontic patients using an evidence-based approach.

of bias tool and the Grading of Recommendations Assessment,

The authors registered their systematic review protocol in

Development and Evaluation (GRADE) approach. For parallel

PROSPERO.13 The review question, inclusion criteria and search

trials, mean difference (MD) and the relative risk (RR) were used

strategy were clearly described and adequately addressed as per the

for continuous (objective speech performance, subjective speech

Cochrane Handbook14 and the PRISMA statement.15 The review

performance, intercanine width, intermolar width and sagittal

authors compared treatment effects of lingual appliances with labial

anchorage loss) and binary outcomes (eating difficulty), respectively.

appliances from the correct clinical studies design (prospective).

The standardised mean difference (SMD) was chosen to pool, after

However, various limitations were noted. Most of the included trials

conversion, the outcome (oral discomfort) that assessed both binary

examined short-term adverse effects and had mostly unclear and

and continuous. Random-effects meta-analyses were conducted,

high risk of bias. Nine trials had two or less domains categorised as

followed by subgroup and sensitivity analyses.

low risk of bias. The inadequate or non-existent randomisation and

Results Thirteen papers pertaining to 11 clinical trials (three parallel

lack of blinding of the outcome assessors were the most problematic

RCTs, one split-mouth RCT and seven parallel prospective non-RCTs)

domains. Only four out of the 11 included trials in this review were

were included with a total of 407 (34% male/66% female) patients. All

RCTs. The limited number of RCTs could affect the review with

trials had at least one bias domain at high risk of bias. Compared with

the principle of ‘garbage in, garbage out.’16 As was shown in the

labial appliances, lingual appliances were associated with increased

sensitivity analyses performed, this might influence the magnitude

overall oral discomfort, increased speech impediment (measured

and direction of the observed treatment effect estimates.17 Two of

using auditory analysis), worse speech performance assessed by

RCTs18, 19 were considered the superior trials since they had low risk

laypersons, increased eating difficulty and decreased intermolar width.

of bias in most (4/7) of the assessed domains. Overall, the sample

On the other hand, lingual appliances were associated with increased

size (range: RCTs, 20-52; non-RCTs, 12-60) of the included trials

intercanine width and significantly decreased anchorage loss of the

evaluating each outcome was small. All results call for caution as the

maxillary first molar during space closure. However, the quality of all

GRADE score20 for these meta-analyses was very low to moderate.

analyses included was judged as very low because of the high risk of

The sensitivity analysis considered only the RCTs initially. The
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SUMMARY REVIEW/ORTHODONTICS
advantage of performing the sensitivity analysis is that factors
negative to the quality of the clinical recommendations are possible
to identify.21
Papageorgiou et al. report that the overall evaluation of RCTs and
non-RCTs indicates that a lack of randomisation had a significantly
beneficial effect for lingual appliances compared with the RCTs.
Conversely, the table (Table S8) that supports this information was
missing from the supplementary section.
This review produced new information compared to the two
previous SRs that ask a similar clinical question, however they
further included retrospective studies22 or had limited trials and
lacked the GRADE approach.8
With the following statement the authors summarised the
limitations of this review to guide clinical decision-making: ‘There
is insufficient evidence at present to make robust recommendations for
lingual fixed orthodontic fixed appliances regarding their therapeutic or
adverse effects. Only two of the 11 trials identified were randomized, and
none was at low risk of bias.’

23

For example, for heterogeneity and

subgroup analyses, the Knapp-Hartung adjustment24 requires that
at least five trials be pooled. However, the oral discomfort and the
objective speech performance outcomes, which contained the most
trials, had only three each.
From the findings based on this moderate quality of evidence
(estimated from the sensitivity analysis), patients may present
more oral discomfort, speech impairment and eating difficulty with
lingual appliances compared with labial appliances. However, the
very low quality of this evidence prevents one from making strong
recommendations about the effects of lingual appliances. As such,
orthodontists and patients must consider this as cause for caution in
their clinical decision-making process.
There is therefore a need for high quality, long-term parallel
randomised

controlled

trials

comparing

lingual

and

labial

appliances in order to provide strong clinical recommendations in
the future. Papageorgiou et al. accurately suggest that these trials
should primarily focus on objective measurements of therapeutic or
adverse effects and follow the CONSORT statement.25
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