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CONTEXT AND POLICY ISSUES

The World Health Organization promotes breastfeeding as the primary source of nutrition during
the first six months of life, followed by supplemental breastfeeding for an additional 2 years, or
beyond, with appropriate complementary feeding." Health Canada, the Canadian Paediatric
Society, Dietitians of Canada, and the Breastfeeding Committee for Canada have issued a
similar joint statement to this effect.” These recommendations are in the interest of promoting
proper nutrition and immunologic protection, and to promote the growth and development of
infants and toddlers. Perhaps in response, interest in the practice of breastfeeding has grown.
Based on results from the Canadian Community Health Survey, 89% of mothers in Canada
breastfed in 2011 to 2012, up from 85% in 2003.> Breastfeeding mothers who stopped before
the six-month mark did so due to the perception that they had insufficient milk supply, difficulty
with the tgreastfeeding technique, and medical conditions in the mother or child, among other
reasons.

One medical condition associated with breastfeeding problems is ankyloglossia, or tongue-tie, a
congenital anomaly in which a child is born with an abnormally short and/or thick lingual
frenulum that limits the movement of the tongue. It has been associated with difficulty
breastfeeding due to trouble latching on, associated nipple pain, infection, and poor milk supply
in mothers, as well as discontinuation of breastfeeding and inadequate weight gain and other
health issues such as oral hygiene concerns, speech problems, and developmental and social
consequences.* Ankyloglossia has a hereditary link, but not all cases are explained by
genetics.” A review of studies reporting on prevalence of ankyloglossia in the United Kingdom
and USA suggested that rates likely fall between 4 to 10%, occurring more commonly in males,
though inconsistency in diagnostic procedures may contribute to variation in estimates.®” There
is no clinical standard for diagnosing ankyloglossia, but assessment tools such as the
Hazelbaker Assessment Tool for Lingual Frenulum Function (HATLFF), which is considered
comprehensive, but difficult to use,® and the Bristol Tongue Assessment Tool (BTAT),® which is
simpler and aims to ease implementation, are cited in the literature. Diagnoses may also be
made using subjective clinical judgement by practitioners with varying levels of experience or
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expertise. The condition can entail mild immobility or be as severe as fusion of the entire tongue
to the floor of the mouth.™® The condition can be anterior or posterior, and may be comorbid with
other issues such as upper lip-tie.***?

To correct ankyloglossia, splitting of the tongue-tie, termed frenectomy (also commonly referred
to as frenotomy or frenulotomy), is often proposed. It can be conducted using a laser, scalpel, or
surgical scissors, and the laser procedure is suggested to be more accurate, and provide
greater patient-perceived success, and hemostasis.™ Frenuloplasty (also called Z-plasty) is a
type of tongue-tie release often conducted with anesthetic in which more precise incisions and
closure of the wound in a specific pattern occurs, with the aim of lengthening the anterior
tongue. Simple release is a procedure in which the frenulum is detached without any wound
closure or alteration, usually without anesthetic. Based on population data from British
Columbia, the rate of frenotomy increased by 89% from 2004 to 2013, rising from 2.8 to 5.3 per
1000 live births." This suggests a possible increased awareness, interest in frenotomy, and
increase in diagnostic capacity.

There is disagreement across specialties regarding whether a tongue-tie should be divided to
facilitate breastfeeding, and under what circumstances.® Ankyloglossia is not the only cause of
breastfeeding issues, and in cases of comorbidities or alternative primary causes, frenectomy
may not result in resolution. Un-split lingual frenulum may physically adapt (i.e., stretch with
age) over time and breastfeeding quality may improve without intervention.*’ The Canadian
Paediatric Society has communicated that under most circumstances, tongue-tie is an incidental
anatomical finding without significant consequences for the quality of breastfeeding,*® and that
surgical intervention may not be warranted unless difficulty breastfeeding or other clinical
concerns present themselves. The National Institute for Health and Care Excellence in the UK
released guidance in 2005 which reported that current evidence was suggestive of no major
safety concerns with frenectomy, and that there was limited evidence that it might improve
breastfeeding.”® Considering uncertainties regarding the clinical effectiveness and
appropriateness of the procedure, and the development of new technologies and methods of
conduct, this report aims to review the current clinical evidence regarding the effectiveness of
frenectomy in newborns and infants with ankyloglossia, as well as evidence-based guideline
recommendations for the use of this procedure.

RESEARCH QUESTIONS

1.  Whatis the clinical effectiveness of frenectomy for the correction of ankyloglossia in
newborns and infants?

2.  Whatare the evidence-based guidelines regarding frenectomy for the correction of
ankyloglossia in newborns and infants?

KEY FINDINGS

The clinical effectiveness of frenectomy for the correction of ankyloglossia in newborns and
infants was addressed by two systematic reviews, one randomized controlled trial, and four non-
randomized studies. No evidence-based guidelines were identified; however, three guidance
documents are discussed within a systematic review. Overall, there is evidence that frenectomy
is a safe procedure with demonstration of benefit for short-term breastfeeding effectiveness as
perceived by the mother. There is less robust evidence, and thus, more uncertainty regarding
objective and long-term measurements of breastfeeding effectiveness, reduction of maternal
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breast and nipple pain and feeding problems, increased continuation and duration of
breastfeeding, and proper growth. Quality concerns with the literature included subjective
outcome measures, poor generalizability, potential confounding, and unclear reliability of pooled
and poor quality data. Frenectomy may benefit children of mothers who wish to improve their
perceived breastfeeding effectiveness, at least in the short-term. Accordingly, older guidance
states that when appropriate and conducted by a qualified practitioner, frenectomy is safe and
likely beneficial to the patient.

METHODS

Literature Search Methods

A limited literature search was conducted on key resources including PubMed, The Cochrane
Library, University of York Centre for Reviews and Dissemination (CRD), and CINAHL
databases, Canadian and major international health technology agencies, as well as a focused
Internet search. No filters were applied to limit the retrieval by study type. Where possible,
retrieval was limited to the human population. The search was also limited to English language
documents published between January 1, 2011 and May 17, 2016.

Rapid Response reports are organized so that the evidence for each research question is
presented separately.

Selection Criteriaand Methods

One reviewer screened citations and selected studies. In the first level of screening, titles and
abstracts were reviewed and potentially relevant articles were retrieved and assessed for
inclusion. The final selection of full-text articles was based on the inclusion criteria presented in
Table 1.

Table 1: Selection Criteria

Population Newborns and infants with ankyloglossia (tongue tie) for whom
breastfeeding is not successful or is difficult

Intervention Lingual frenectomy®

Comparator Counselling by a lactation consultant;

Any active comparator;

No treatment

Outcomes Q1: Clinical effectiveness (e.g., improvement in breastfeeding);
Harms;

Q2: Evidence-based guidelines regarding the appropriate indications
and use of frenectomy for newborns and infants

Study Designs Health technology assessments, systematic review, meta-analyses,
randomized controlled trials, non-randomized studies, evidence-based

guidelines
“also referred to as frenotomy, frenulectomy, frenulotomy, frenuloplasty (e.g. Z-plasty), tongue-tie division, and simple release; there
may be variation in instrumentation, use of anesthetic, and extent of reconstruction

Exclusion Criteria

Articles were excluded if they did not meet the selection criteria outlined in Table 1, they were
duplicate publications, or were published prior to 2011. Health technology assessments, SRs

Frenectomy for the Correction of Ankyloglossia 3



CADTH RAPID RESPONSE SERVICE m

and meta-analyses were excluded if they were superseded by an update, or a more rigorous or
recent review of the same studies. Primary clinical studies that were included within a SR of
clinical evidence were excluded. Systematic reviews (SRs) with unique primary studies were
excluded if the studies were limited to case series or case reports, in the interest of appraising
higher quality evidence and acknowledgement of their limitations including small sample sizes,
high risk of selection bias, and inability to determine causal relationships, comparative
effectiveness, and disease frequency. Similarly SRs with unique primary studies that did not
meet the inclusion criteria were excluded. Guidelines that were not developed using a
systematic, evidence-based process were not included.

Critical Appraisal of Individual Studies

The included SRs were critically appraised using the AMSTAR checklist.” The methods used
when conducting the literature search, study section, quality assessment, data extraction, and
for pooling and summarizing the data were assessed. Primary clinical studies were critically
appraised using Downs and Black.”® Reporting, external validity, internal validity, and power
were assessed. Summary scores were not calculated for the included studies; rather, a
narrative description of the strengths and limitations of each included study is provided.

SUMMARY OF EVIDENCE
Quantity of Research Available

A total of 150 citations were identified in the literature search. Following screening of titles and
abstracts, 126 citations were excluded and 24 potentially relevant reports from the electronic
search were retrieved for full-text review. Two potentially relevant publications were retrieved
from the grey literature search.

Excluded Studies

Of the 26 potentially relevant reports, 18 publications were excluded for various reasons. Five
SRs were excluded because all included studies were included in a more recent or rigorous
SR,*"?* data was only available in abstract format**** or because unique studies not included in
other reviews were limited to case series or case reports.”> One non-SR*® was excluded on the
basis of inadequate methodology. Four randomized controlled trials (RCTs)?*° and six non-
randomized studies (NRSs)**" were excluded as they were reviewed by an included SR. One
abstract of a published RCT was excluded.*® One NRS was excluded due to an inappropriate
intervention.*

Included Studies

After exclusions, eight reports met the inclusion criteria and were reviewed. This included two
SRs,*** one published in two reports,** as well as one RCT** and four NRSs.**** The
PRISMA flowchart depicting study selection is presented in Appendix 1. Additional references of
potential interest are provided in Appendix 6.

Summary of Study Characteristics

Two SRs (one presented in a full AHRQ report* as well as a journal article,*® and one published
in a single journal article’), one RCT,* and four NRSs*** were identified regarding the clinical
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effectiveness of frenectomy for the correction of ankyloglossia in newborns and infants. One SR
reviewed three guidance documents, but no evidence-based guidelines were identified within
the timeframe of the search. Detailed study characteristics are presented in Appendix 2.

Overlap between Systematic Reviews

There was substantial overlap in included studies between the SRs, which is summarized in
Table A3. All of the included primary clinical studies in the review by Ito et al., were also
included in the Agency for Healthcare Research and Quality (AHRQ) review, but they reported
on additional clinical outcomes, as well as three unique guidance documents. Thus, the decision
was made to review both SRs.

Study Design

Both SRs included RCTs, NRSs, and case series. One SR** also included case reports to
inform harms data. One SR** reported all findings narratively, while the other®® conducted
meta-analysis for several outcomes. One SR included evidence from 58 unique publications in
the main AHRQ report (six RCTs, 36 NRSs or case series, 15 case reports, 1 unpublished
thesis).* Of these studies, the 29 publications (five RCTs and 24 NRSs or case series) regarding
breastfeeding outcomes are presented in published journal article.* One SR* included
evidence from 19 publications including four RCTs, 12 NRSs, two guidelines or guidance
documents, and one position statement. The searches for the two SRs were current up to April
2013 and August 2014.*%

Among the primary clinical studies identified, there was one RCT,* and four NRSs, including
one cross-sectional survey,* two retrospective chart reviews,**** and one prospective
controlled before and after study.*®

Country of Origin

The SRs were conducted by authors in the United States**® and Japan.”® One SR**° reported
on studies that were conducted in Australia, the United Kingdom, Korea, India, Israel, Brazil,
Finland, Taiwan, Canada, the United States. The other SR* did not report on place of conduct,
but given study overlap it can be assumed that the clinical studies were from the
aforementioned countries. The guidance documents in this SR presented were from the
United Kingdom, the United States, and Canada. The RCT was conducted in Iran, and the
NRSs in the United Kingdom,***® the United States,** and Brazil.*®

Patient Population

One SR**included children ages 0 to 18 years with ankyloglossia alone or concomitant lip-tie
who were diagnosed by a clinical examiner using a variety of methods. The other SR* focused
on neonates and infants less than six months of age with ankyloglossia and breastfeeding
problems. The methods of diagnosing ankyloglossia used by the primary studies in this review
were not reported.

The RCT* included children under 12 years old (mean = 32 months), and identified a subgroup

of breastfeeding infants. Children had to be diagnosed with ankyloglossia based on
Hazelbaker’s appearance score ratings of greater than eight.
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The NRSs included infants aged less than one week to less than eight weeks,* of unspecified
age,™ aged 30 days,” and with a median age of 38 days (range = 15 to 178 days).* All patients
had to either have ankyloglossia or have undergone assessment for breastfeeding problems.
Diagnoses were made using a midwife,** unspecified examiner,** or speech-language
pathologist™ to conduct a physical assessment. The method of diagnosis for one study was
unclear.”® None of the NRSs used a formal diagnostic tool to determine ankyloglossia rather
relying on clinical assessment.

Interventions

One SR included studies investigating various methods of tongue-tie division including simple
release (usually termed frenotomy, and sometimes frenectomy), laser release, and frenulectomy
(e.g., Z-plasty).** One SR did not specify the specific surgical procedure of the included
studies, indicating that the intervention was “frenotomy”.*® One SR**° reported that the
procedures were conducted by a range of health professionals including family, neonatal, and
pediatric doctors, general, pediatric or specialty surgeons, and lactation or specialist
consultants. The other SR* did not specify the qualifications of the health professionals
conducting the procedure.

The procedures conducted in the RCT and NRSs included simple frenectomy,****** and
frenotomy plus advice on breastfeeding technique and positioning.** Breastfeeding advice or
lactation support may have been provided in some of the other studies as part of the
intervention, but it was not discussed.

Comparators

Both SRs****®included primarily non-comparative studies; however, the comparative studies
compared frenectomy to sham surgery, usual care (including but not limited to conventional
lactation consultant support, supportive care, and bottle-feeding advice), and intensive lactation
consultant support. Sham surgery involved taking the control patient into the procedure room for
the same duration of time as the experimental group, without performing the procedure.

The RCT compared simple release to Z-plasty,”* and two NRSs compared the procedure with
no surgery® or support from an infant feeding consultant.* Two studies were non-
comparative.***

Outcomes

The SRs reported on a range of outcomes including breastfeeding efficacy (both self-reported
and observer ratings),****° feeding outcomes,*** functional outcomes (e.g., ability to clean
teeth with tongue, lick lips etc.),** maternal breast or nipple pain,** milk supply,*® weight
gain,” adverse events,"***° and speech outcomes.*** One SR* also presented information
from three guidance reports on the use of frenectomy in patients with ankyloglossia.

The primary clinical studies reported on breastfeeding outcomes (both validated scales and self-

reported accounts),*** maternal nipple or breast pain,*** speech outcomes,** functional
outcomes,*! parent satisfaction,** and feeding outcomes.*
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Duration of Follow-Up

The majority of the evidence concerned relatively short-term outcomes. None of the high quality
comparative studies looked at long-term outcomes.

For studies reviewed by the SRs, follow-up duration ranged from no follow-up (assessment
completed immediately after procedure), to 2 weeks* or greater than 12 months.** Follow-up
times were unclear for some primary studies included in the SRs.

Follow up for the primary clinical studies was three months,* various durations for a median of
four months,* one month,**** or none as the assessment was done immediately following the
procedure.*

Summary of Critical Appraisal

Completed critical appraisal checklists are presented in Appendix 4.

Systematic Reviews

Design and Conduct of Search

A review protocol* was developed and posted by one SR.** The other made no reference to a
protocol or a priori objectives soit is unclear whether all design elements and analyses were
pre-planned.*® One SR included duplicate study selection.*** The number of authors involved in
data extraction was unclear as one report indicated two reviewers® and one indicated that data
was extracted by one reviewer and reviewed by another.* The other SR* did not disclose the
number of reviewers involved in study selection and extraction. Lack of duplicate study selection
increases the risk of overlooking potentially relevant literature, and lack of duplicate data
extraction increases the risk of errors. Both SRs****° conducted a comprehensive literature
search using multiple databases. However, with the exception of searching of reference lists, no
other grey literature search methods were disclosed. The searches were limited to English and
Japanese language publications.***° No date restrictions were noted with the exception of one
database used in one SR,* which was searched from 1983 onward. Further, this SR failed to
disclose search dates for two databases used. Neither SR****° mentioned publication status as
an exclusion criteria for the search, and one SR** included unpublished work.

Reporting

Both SRs provided information about included studies, though one SR failed to present a list
of included studies and presented study characteristics by clinical outcome. One SR**° provided
a list of excluded studies with reasons for exclusion. The other SR did not disclose a list of
excluded studies.*

Quality Assessment

Both SRs****° assessed study quality. One SR** used several tools and conducted quality
appraisal in duplicate with input from content experts. The Cochrane Risk of Bias tool was used
for RCTs, NRSs were assessed using tools based on the Research Triangle Institute item bank
and McMaster Quality Assessment Scale of Harms. This quality assessment was used to inform
a designation of strength of evidence as per AHRQ'’s Effective Health Care Program’s Methods
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Guide for Effectiveness and Comparative Effectiveness Reviews.*’ One SR*’ used Cochrane
Risk of Bias and Grading of Recommendations, Assessment, Development and Evaluations
(GRADE) criteria®®*® to appraise the quality of studies and certainty of evidence and strength of
recommendation. Both SRs discussed quality extensively in the presentation of results and
conclusions. Overall, one SR* rated the evidence as high to moderate quality for breastfeeding
efficacy, and weak for non-primary outcomes including milk supply, breastfeeding continuation,
weight gain, and adverse events. The other SR reported mixed study quality, with RCTs
generally being higher quality and NRSs and case series or reports typically being of lower
quality, and the strength of evidence being low to insufficient for the majority of outcomes.**

Method of Pooling and Publication Bias

One SR* conducted meta-analyses for several outcomes; however, the appropriateness of this
approach is debatable. The other SR**® which reviewed all of the same primary clinical studies,
concluded that “the small number of studies, the study designs and the heterogeneity of
interventions and outcomes made a meta-analysis inappropriate” (page 43).* Consistent with
this, the meta-analytic results of Ito et al.,* included a maximum of three studies per outcome,
and all analyses reported high heterogeneity (* = 81% to 90%). Also two pooled outcomes
included NRSs of varying design. Thus, results from meta-analyses should be interpreted with
caution. Publication bias was assessed informally by both SRs.****° Publication bias was
considered for each primary study as part of the evidence profile of one SR,*° but the method
used for assessment was unclear. One SR discussed publication bias in the limitations, noting
that there was a possibility of publication bias, and that “most controlled studies reported only
positive outcomes, and we identified no negative trials” (page 49).* Grey literature search
methods were limited for both SRs****° and no other methods of reducing publication bias (e.g.,
contacting authors and manufacturers, searching trial databases) were used, so publication bias
in this literature base cannot be ruled out.

Conflict of Interest

Both SRs declared that there was no funding sources or affiliations that would result in conflict
of interest.

Primary Clinical Studies

Reporting

All studies***® described a hypothesis, aim, or objectives within their methods or introduction
section, with the exception of the RCT*" where it was only presented in the abstract. Two
studies*®*® described outcomes measures clearly. The RCT* did not explicitly list outcomes,
and two studies only described outcomes in brief**** until the results section. It was unclear
whether study outcomes were pre-defined. All studies presented inclusion criteria with varying
degrees of detail.***> The RCT*" described both the inclusion and exclusion criteria clearly. The
NRSs** did not provide details about patient exclusion criteria. This is of concern as including
patients with certain genetic disorders, concomitant malformations, and other clinical conditions,
who were excluded from other reports, may affect the generalizability of the findings. In addition,
two studies*** provided very limited information about the inclusion criteria. The intervention of
interest was clearly described by four of the studies.*"***> One study* only gave the name of
the intervention (i.e., frenotomy) and did not provide detail regarding the specific method of
conduct. The distribution of potential confounders was underreported by all studies.** Studies
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presented limited patient information, often in aggregate, rather than by group. Important
confounders including method of diagnosis, degree of impairment or immobility, gender,
ethnicity, maternal anatomy, milk supply, adjunct therapies, and relevant comorbidities were
often unclear. As these factors have the potential to influence the relationship between
frenectomy and breastfeeding or other clinical outcomes, the lack of information makes it
difficult to assess their impact. Four studies***® presented their main findings clearly; however,
there was incomplete information about anagytical approach in one case® and unclear statistical
significance for some outcomes in another.”® These issues made it difficult to interpret the
results with certainty. The RCT* failed to present change from baseline statistics, despite
making conclusions reflecting this comparison. In addition, there were some inconsistencies in
the group means presented for between group differences and within group differences in some
cases, but it is unclear whether this would have affected the observed outcomes.* Estimates of
random variability were presented for the main outcomes for four studies.******> One study
reported simple rate estimates and did not provided any estimates of random variability.**
Adverse events were generally underreported by all studies. The RCT* reported on
intraoperative complications, bleeding, and adhesion, and one study** reported on major
bleeding, infection and ulceration, but methods of assessing these outcomes was unclear.
Adverse events were indicated as self-reported in one study and none were identified,** and two
studies™** did not comment on adverse events. Long term function issues, pain, and discomfort
were not assessed by any study. Three studies***** reported no dropouts or losses to follow-
up. One™ was a database study, so it is unclear whether there were eligible patients without
follow-up data who weren't included in the study. One study conducted assessments
immediately after surgery and no follow-up measures were made.* One study reported
significant losses to follow-up due to missing questionnaire responses, and it is unclear how the
patients who didn’t respond differed from those who were included in analysis.*” One study
reported significant numbers of patients who refused the procedure.” It is unclear how these
patients differed from the patients who received the surgery. The four studies that conducted
statisgifal analysis all reported actual P-values.**** One study didn’'t conduct any statistical
tests.

External Validity

None of the studies reported explicitly on sampling methods. In most cases the study sample
was representative of the entire eligible population of children at the facility where the trial was
being conducted. For example, the RCT included all eligible children attending pediatric surgery
clinics over a two year period.** Two NRSs included all patients who attended an out-patient
ankyloglossia clinic,* or all patients with documented tongue tie from a single hospital
population.* All parents of children who had ankyloglossia and underwent frenectomy were
contacted in one study.** Only patients whose parents agreed to frenectomy were included in
another study, after screening by a speech language pathologist.”® Regarding willing versus
unwilling participants, two studies were retrospective chart reviews so all eligible patients were
assessed.*** Two studies mentioned that some patients either did not receive the procedure®
or did not attend the clinic.* One study*? reported that non-participants either sought alternative
care or the reasons for not participating were unknown. Differences between willing and
unwilling participants were unclear for two studies.*"*® The settings and staff were generally
highly specialized with a higher standard of care.*** For instance, studies were conducted at
pediatric surgery clinics at a teaching hospital,** a dedicated tongue-tie clinic,** specialized
ankyloglossia clinic,** hospital with highly specialized assessment of patients.** One study did
not provide details about the study setting.*” Overall, the patients included in these studies
appeared to be more visible (i.e., had chosen to attend a specialty clinic or undergo assessment
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or procedure) and may have received a higher standard of care than all patients in the general
ankyloglossia population who might be eligible for frenectomy.

Internal Validity — Bias

Patient blinding was not possible as the patient is awake during the procedure, but due to the
patient age this is likely low risk. Similarly, the surgeons or health practitioners performing the
surgery could not be blinded. None of the NRSs***® blinded subjects, parents, or outcome
assessors. The RCT* blinded parents, but it was unclear whether outcome assessors were
blinded. No studies adjusted for different lengths of follow up. In four cases the duration of
follow-up was reported to be the same between comparison groups.****** One study™® reported
different lengths of follow-up with no adjustment. In this case it is unclear how this may have
affected the outcomes observed. It is possible that shorter follow-up times may have been
associated with better outcomes as they were closer to the intervention. The RCT* reported
using paired t-tests for assessing differences between groups, which is appropriate for the
change from baseline values, but not for between group comparisons as it increases the chance
for false positives. Another study reported using analysis of variance tests to detect differences
between groups, but there were only two comparison groups.*® Again, this is not the appropriate
statistical test, but in this case it is unlikely that it affected the outcome in a meaningful way.*
One study did not describe the statistical tests used to assess the main outcomes, and did not
use statistical tests to assess differences before and after the intervention at all time points. The
statistical significance of differences presented for long-term follow-up is unclear.” One study
did not conduct statistical analyses and only presented summary statistics.** One study used
parametric statistics for continuous outcomes but due to the small sample sizes, non-parametric
tests may have been more appropriate.” All studies had reliable compliance as it was a surgical
intervention, but it is unclear whether there was compliance with other aspects of the treatment
(e.g., following advice from lactation consultant, care of surgical site). The latter may have
varied between and within study populations and may have to some extent contributed to
variation in outcomes. For the majority of outcomes assessed by all primary studies,
assessments were made by the mother and were subjective. In some cases nominal or ordinal
scales were used but they appeared to be arbitrary.*** These outcomes are subject to recall
bias (e.g., when conducted retrospectively) and performance bias. Further, harms were self-
reported in one study,** and appeared to be potentially self-reported in others.

Internal Validity — Confounding

Patients in all studies were recruited from the same populations including single hospitals, ****
an ankyloglossia clinic,* a hospital population screened for ankyloglossia,* and a group of
patients diagnosed with tongue tie.*> Patients in all studies were recruited over the same time
period which ranged from five months to two years. The RCT* randomized patients using
permuted block randomization with a block size of four. It is unclear whether random allocation
was concealed. Regarding adjustment for confounders, all studies failed to present a
comprehensive overview of baseline characteristics of study groups. In the case of the RCT* it
was unclear whether there were significant baseline differences to account for. Two studies**
stated that potential confounders were not assessed and could not be adjusted for. The
remaining two studies,** did not adjust for any potential confounders, and did not describe
reasons for this omission. Confidence in the results is limited due to lack of information
regarding the potential risk of confounding, and lack of justification for not performing analyses
(e.g., multivariate regression) to explore the influence of potential confounders on the
effectiveness of frenectomy. Four studies reported either no follow-up time, were database
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studies so there were no losses, or reported zero dropouts, and did not report planned methods
of accounting for losses.*****° One study reported significant losses to follow-up and did not
take them into account. As it is unclear how these patients differed from those who completed
the study, the potential for bias is unclear.*

Power and Conflict of Interest

No power or sample size calculations were disclosed by any included study, soit is unclear
whether there was sufficient power to detect the outcomes of interest. This is of particular
concern where small sample***° and imbalanced group™*® sizes were observed. None of the
study authors noted any conflict of interest, financial or otherwise. Although one study did not
explicitly disclose a conflict of interest statement.*®

Summary of Findings

A detailed summary of study findings is provided in Appendix 5.

Whatis the clinical effectiveness of frenectomy for the correction of ankyloglossiain in
newborns and infants?

Two SRs,****° one RCT,* and four NRSs**** addressed the clinical effectiveness of frenectomy
for the correction of ankyloglossia in newborns and infants.

Breastfeeding Effectiveness

Regarding immediate or short-term maternally reported breastfeeding effectiveness, one SR**
reported that maternally reported improvements in breastfeeding were observed by three
studies, one that compared frenectomy to lactation consultant support at 48 hours,>® one to
sham surgery immediately after intervention,?” and one to no intervention immediately post-
procedure.®* Based on the Breastfeeding Self-Efficacy Scale Short Form (BSES-SF) and
HATLFF score, mothers reported significant improvements at five days in the group who
received the procedure versus no intervention.** However, at 8 weeks the groups were similar,
which may have been confounded by significant crossover of patients from the control to
intervention group. One SR*° pooled results from two RCTs and reported an increased
likelihood of improved breastfeeding as evaluated by the mother in the group that received
frenotomy compared to placebo. Of note, the incremental improvements were greater in the
non-blinded®” versus the blinded study.>® Of the primary studies identified, one RCT reported
that subjective breastfeeding scores improved following both simple release and Z-plasty
procedures, with no differences observed between groups.** Further, jaw locking was improved
following both procedures with no differences between groups, suggesting better latching.** One
NRS* reported that the majority of mothers communicated that they experienced either a
significant or moderate improvement in breastfeeding after correction of anterior or posterior
ankyloglossia with or without concomitant lip-tie. The statistical significance of these findings is
unclear as no analysis was conducted.* One NRS*® reported a significant improvement in the
average number of sucks in the three first groups of sucking after surgery in the infants who
underwent frenotomy. Before surgery, quantity was lower than infants without tongue tie, and
there were no differences after surgery. The same was observed for pause length.*> One NRS*
reported that maternal ratings of improvement in breastfeeding were higher in patients who
received frenotomy, versus support from an infant feeding coordinator, and that this effect did
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not differ in children older or younger than 30 days of age.*® However, group sample sizes were
small and imbalanced and results should be interpreted with caution.

Regarding long-term maternally reported outcomes, one SR**° reported that based on longer-
term follow-up data, the majority of mothers reported improved feeding, approximately half
reported complete resolution of feeding issues, and the majority of infants were still breastfed at
3 and 4 to 5 months in one study.>* No differences in breastfeeding effectiveness at 2 weeks,*
or latch score at 8 weeks,* were reported by two other studies. One study® reported that a
greater number of patients who received the procedure were still breastfeeding and for a longer
duration than those who received no intervention. Similarly, a numerically lower proportion of
patients reported discontinuation of breastfeeding due to pain.** None of the primary studies
reported on long-term breastfeeding efficacy outcomes.

Regarding objective scales or measures of breastfeeding efficacy, one SR**° reported on two
studies that assessed the Infant Breastfeeding Assessment Tool (IBFAT) scores. One study
reported significantly improved scores in the intervention group compared to sham surgery
immediately after surgery but not at 2 weeks follow-up.?® The other study reported no significant
differences in IBFAT score at 5 days post-procedure.®® One study assessed a score adapted
from the LATCH tool (latch, audible swallowing, nipple type, mother’s level of comfort, and help
the mother needs to hold her infant to the breast) and IBFAT and reported 50% improvement in
the intervention and 40% improvement in the control group, which was not significantly
different.”” One study assessed LATCH score alone and reported that there were no significant
differences between the intervention and control group at 5 days post-intervention.** One SR*
pooled results from two NRSs***® and reported significant improvement in LATCH scores after
frenotomy. This finding was supported by observational studies presented narratively in this
review*® which reported improvements in sucking or latch ranging from 57% to 92% after
frenotomy.?****" Of the primary studies assessed, one NRS* reported significant improvements
in IBFAT score in the frenotomy group post-intervention, while the scores inthe control group
stayed the same. Due to small and imbalanced group sample sizes these results may not be
reliable.

Maternal Nipple Pain

One SR™ conducted a meta-analysis of three NRSs***"*® and reported that there was a
significant reduction in nipple pain after the procedure. Two SRs*** reported narratively on the
findings of four RCTs.?"#3%** Two studies reported no difference in pain scores versus sham
operation immediately post-procedure®” or after 5-days,* while the other two reported
significant improvement in pain versus sham operation®® and compared to pre-procedure
values,”®?° immediately,”®** and after four weeks.”® One SR*® presented further findings from
five NRSs,*>°*°>°"% four of which suggested an improvement in pain scores following the
procedure. Of the primary studies identified, one RCT*" reported reduced breast pain in patients
who received simple release or Z-plasty with no significant differences between groups. One
NRS* reported a reduced incidence of breastfeeding related problems (e.g., breast pain and
cracked nipples) at 48 hours and a mean follow-up of four months, although the long-term
follow-up findings may be unreliable due to potential confounding and unclear statistical
significance. One NRS reported that based on qualitative assessment of breastfeeding, the
guantity of reported problems related to breastfeeding technique or effectiveness were reduced
after the procedure.®
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Feeding Sequelae and Growth

One SR** presented limited and primarily non-comparative evidence on feeding sequelae.
Three studies suggested numerically greater improvements in feeding problems (i.e., dribbling
and excess gas),” eating difficulty (i.e., ability to clean teeth with tongue, lick outside of lips and
eat ice cream) at 3 years,*® and a greater reduction in the number of breastfeeding and
supplementary bottle feeding sessions at 2 weeks post-procedure.” One SR* reported on milk
supply and production, noting a significant increase in milk transfer and 24 hour milk production
in a sample of six mothers in one study.>* Breastfeeding continuation rates were reported on by
eight uncontrolled studies,?*?*%":32°05154.5¢ \yhich suggested rates between 43% and 78% at 3
months, which was noted to be higher than the United Kingdom’s national average of 29% by
the authors.*® A single study addressed weight gain and reported that neonates gained
significant weight at 2 weeks post-procedure.®® Of the primary studies identified, one NRS*
reported an increase in the rate of exclusive breastfeeding at 48 hours, which trended back to
baseline at a mean follow-up of four months. Formula milk use was reduced at 48 hours, but
increased above baseline at follow-up.** No statistical analysis was conducted at long-term
follow-up so the significance of these findings is unclear. This study* reported reduced odds of
women reporting frequent or prolonged feed, shallow latch, and infant fussiness and
restlessness at 48 hours.

Parent Satisfaction

Of the primary studies identified, one RCT*" reported that Z-plasty resulted in greater parent
satisfaction with the procedure versus simple release.

Harms

Adverse events of the procedure were mainly addressed by non-comparative evidence
including case series and case reports, and were often self-reported. Both SRs*** presented
data on harms. The majority of studies reported no significant harms or minimal harms. The
most common harm reported was minor and/or limited bleeding. Other potential harms were re-
operation and scarring,* development of a healing slough requiring a week long recovery,*
pain,” and case reports noted surgical site infection, swelling, post-surgical mucous cyst, and
hemorrhagic shock after administration of procedure by an untrained worker.®*

Of the primary studies identified, one RCT reported a single case of minor hemorrhage not
requiring surgical intervention and a single case of re-operation.* One NRS* reported five
cases of re-operation, in some case requiring multiple procedures. One NRS** reported no
occurrences of self-reported complications

What are the evidence-based guidelines regarding frenectomy for the correction of
ankyloglossia in newborns and infants?

No evidence-based guidelines were identified regarding frenectomy for the correction of
ankyloglossia in newborns and infants. However, three older reports including one evidence-
based guideline, one position statement, and one guidance statement were summarized in the
SR by Ito et al.*

One evidence-based guideline,®” one position statement,” and one guidance document,®®
provided suggestions regarding performing frenectomy. Although based on older evidence
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and/or expert clinical opinion, they collectively suggested that when frenectomy is deemed
appropriate, such as in the context of unresolved breastfeeding issues, it can be used to treat
ankyloglossia and administered by a qualified healthcare provider with no major safety
concerns.

Limitations
Validity of Outcome Measures

The majority of observations regarding the main outcome of interest, breastfeeding efficacy, as
well as other outcomes like maternal breast and nipple pain were subjective in nature. Maternal
perspectives and ratings may be subject to performance bias. For the comparative studies, it
was very difficult to blind parents, as sham surgery could easily be unblinded by observing the
child’s oral anatomy. Even standardized scales used to improve consistency in the assessment
breastfeeding outcomes may be vulnerable to subjectivity by the outcome assessor, particularly
due to difficulty blinding and the reliance on visual assessment as well as the presence of
maternally reported outcomes embedded in many of these tools. Further, many outcomes were
only assessed in the short-term, either immediately after surgery or shortly afterwards. Results
do not address longer-term outcomes such as extended breastfeeding success and growth
outcomes in the child.

Variation in Diagnostic Approach

The approach that is taken to identify ankyloglossia may vary based on several factors including
expertise and tools available to the assessor, setting (e.g., specialized clinic versus primary
care), and severity of the condition. Level of expertise in particular might introduce issues when
the assessor is unfamiliar with nuanced elements of ankyloglossia assessment such as
visualizing posterior ankyloglossia and concomitant upper-lip tie, which are difficult to do.
Hazelbaker’s criteria, and specific physical criteria of varying complexity are the most common
approaches used.’ Variation in diagnostic procedure is problematic as it introduces
inconsistency in patient selection, and none of these methods have been validated. Also,
standardized approaches have their drawbacks as they may be lengthy and cumbersome to
apply. It has been observed that delaying the procedure in the interest of conducting a thorough
assessment may increase the age at the time of the procedure, which may be detrimental to the
child, as well as the number of mothers unable to breastfeed.*® Further research is needed to
establish standards for the diagnosis of ankyloglossia that emphasize efficiency and
standardization. As was observed across the clinical studies evaluated in this report, many
different approaches have been taken to identify patients. These inconsistencies may limit the
generalizability of individual study findings as it is unclear whether patients with more or less
severe conditions, or with various comorbidities or alternative causes of breastfeeding problems
were included in the study populations. Further, it was often unclear whether breastfeeding
problems were a criteria for receiving the procedure. Where breastfeeding issues were not
present, there may have been a lower likelihood of observing a benefit.

44,64

Reliability and Generalizability of Safety Data

While there is a perception that this is a low risk procedure, the majority of the safety evidence
comes from small studies that often rely on self-reporting to inform adverse events. This could
contribute to underreporting of harms, particularly minor harms that don’t require medical
intervention, but that may still be relevant to the parents of a child trying to decide whether to
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proceed with a frenectomy. Further, potential harms may depend on who is conducting the
procedure, the surgical method, and the age of the patient. For instance, there may be a lower
risk of harms if the procedure is conducted by a highly trained physician versus a minimally
trained community health worker. Serious harms were observed in a single case series
reviewed within this report as a result of the procedure being conducted by untrained personnel.

Potential Heterogeneity in Clinical Status of Patients

While some studies described patient populations in detail, others did not distinguish between
posterior and anterior ankyloglossia, patients with concomitant lip-tie or other comorbid
conditions, or severity of the condition. Accordingly, results may not be generalizable to patients
with different combinations or severity of these disorders. Due to the exclusion of patients with
comorbidities and other conditions related to craniofacial malformation or genetic conditions that
might otherwise explain ankyloglossia or breastfeeding problems, results may only apply to
patients who are otherwise healthy rather than more complex clinical populations. As was
observed by a single NRS reviewed within this report, outcomes may be different depending on
the classification of the patient. Thus, interpretation of evidence whether specific patient
characteristics are unclear is difficult, and results from studies in very specific patients may not
be generalizable to the wider population.

Terminology Issues and Variation in Intervention

As indicated in the inclusion criteria of this report, there are many different synonyms for
frenectomy, which may in some case indicate the same procedure, and in others may indicate
different instrumentation (e.g., laser versus scalpel), or a different degree of complexity (e.g.,
simple release versus Z-plasty). It has been proposed that some methods may be more
effective, or at least more tolerable for the patient than others. Also, studies may have used
different adjunct therapies such as anesthetic, analgesics, or post-surgical support such as
lactation consultants. This suggests limited comparability across studies that provided different
treatments, and suggest that pooling studies or making common observations about different
procedures should be approached with caution. Also, there were several cases where studies
failed to distinguish the exact approach to tongue-tie splitting that was used, making it difficult to
interpret how the findings may be applied.

CONCLUSIONS AND IMPLICATIONS FOR DECISION OR POLICY MAKING

The use of frenectomy to treat ankyloglossia in neonates and infants with breastfeeding
problems appears to be safe and may confer benefit to the mother and baby. However, the
results should be interpreted with consideration of the subjectivity of outcome measures;
generalizability issues due to differences in patient populations, procedure, and outcome
measures; lack of information on long-term benefits and harms; unclear influence of potential
confounders; and questionable reliability of pooled and poor quality findings.

The reviewed evidence collectively suggests that tongue-tie division likely has a positive impact
on maternally reported or perceived breastfeeding effectiveness in the short-term. Benefit is less
clear for long-term outcomes, and objective measurements of breastfeeding effectiveness such
as the IBFAT or LATCH tools. Evidence regarding breast and nipple pain is also mixed,;
however, more studies reported improvements in pain following the procedure, and some
variability may be attributable to differences pain measurementtools. There is also limited
evidence to indicate that frenectomy may improve feeding problems including infant symptoms
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and milk supply, allowing for longer continuation of breastfeeding and proper weight gain, but
the strength of these observations tended to wane over time. The procedure was demonstrated
to be safe and tolerable, with many studies reporting no adverse events. The most frequent
complaints included minor bleeding, scarring and requirement for further procedures or re-
operation. Older guidance is consistent with the clinical evidence, stating that in appropriate
circumstances (e.g., ankyloglossia with associated breastfeeding problems), frenectomy is safe,
may result in benefits, and should be conducted by a trained health professional.

The evidence underlying these conclusions comes primarily from poor-quality NRSs, and does
not adequately address the question of whether frenectomy provides a meaningful incremental
benefit over other treatments or procedures to improve breastfeeding, particularly in the long-
term. Many potential confounders that could have contributed to variation in the observed
outcomes were not controlled for. Factors such as the mother’s anatomy, milk supply, comorbid
causes of feeding problems, specific surgical method, qualifications of staff performing the
surgery, and adherence to post-surgical advice and adjunct breastfeeding suggestions should
be measured and considered in future studies if possible. Future researchis needed to
standardize diagnostic procedures, develop evidence-based eligibility criteria, and to assess the
impact of multiple confounders on the effectiveness of the procedure. As evidenced by variation
in benefit and harms observed across studies, the success of the procedure may depend on the
context. As such, results may not be generalizable to older patients, patients receiving care in
community or outpatient settings or by untrained professionals, and patients with more severe
disability. Based on the evaluated strength of current evidence, results from future and ongoing
studies (see Appendix 6) have the potential to influence the observed effectiveness of the
procedure. Results from these trials may resolve some of the remaining uncertainty.

Altogether, given the minimal harms and probable benefit, albeit of uncertain magnitude,
frenectomy may be a viable treatment option for infants of mothers who wish to breastfeed and
are experiencing difficulty.
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Appendix 1: Selection of Included Studies

150 citations identified from
electronic literature search and
screened

126 citations excluded

v

24 potentially relevant articles
retrieved for scrutiny (full text, if
available)

2 potentially relevant
reports retrieved from
other sources (grey >
literature, hand
search)

26 potentially relevant reports

18 reports excluded:

-All included studies included in a
more recent or rigorous systematic
review (2)

—> -Abstract (3)

-Unique studies included only case
series or case reports (1)
-Non-systematic review article (1)
-Primary study included in a
systematic review (10)
-Inappropriate intervention (1)

v

8reportsincludedin review
systematic reviews (n=2in 3
reports)
randomized controlled trials
(n=1)
non-randomized studies (n =
4)
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Appendix 2: Characteristics of Included Publications

Table Al: Characteristics of Included Systematic Reviews and Meta-Analyses

Hrst Author, Types and Population Intervention Comparator(s) | Clinical Outcomes,
Publication Numbers of Characteristics, Length of Follow-
Year, Studies Method of Up
Country; Diagnosis
Databases
and Search
Dates
Francis, n =29 studies Children ages 0to Surgical interventions | Sham surgery, ° | Breastfeeding
2015,United | (5 RCTs,1 18 with (simple anterior usual care, efficacy (maternally
States® and retrospective ankyloglossia or frenectomy, laser intensive reported or observer
Francis, 2015 | cohort, 23 case | ankyloglossiawith | frenulectomy, lactation ratings)**
(AHRQ)4 series) concomitanttight posterior consultation
presentedin labial frenulum (lip- | frenulectomy, Z- Nipple pain
Medline, journal article tie), total n = 5785;° plasty repair);® (maternall
CINAHL, regarding reported)*;
EMBASE, breastfeeding Diagnosed by Performed by family
PsychINFO outcomes;* clinician practitioners, Follow-up:
(no date examinationusing | pediatricians, Ranged from no
restrictions, 58 unique various methods otolaryngologists, follow-upto > 12
inception to publications including HATLFF otolaryngologist months;unclearin 8
August 2014) | reviewedinthe | or LATCH scores, consultant, lactation reports
full report;*? or unspecified consultant, pediatric
diagnostic criteria surgeon,
Studies neonatologist,
conducted in pediatric dentist,
the United general surgeon, or
States, Canada, not reported
Europe, Asia or
Other
Ito, 2014™ n =19 reports Neonates and Frenotomy Lactation Breastfeeding
(n=4RCTs,n infants (<6 months supportalone, effectiveness,
PubMed, =12 non- of age) with poor Qualifications of sham surgery, feeding outcomes,
Japana randomized breastfeeding and health professional usual care adverse events
CentraRewo | studies,n=2 ankyloglossia, total | conducting procedure
Medicina, guidelines,n= sample size not reported Follow-up:
CINAHL, 1 position unclear (n =97 to Ranged from no
Cochrane statement) 123in meta- follow-up to 2 weeks
Library analysis)® or notreported
(inception to
April 2013) Method of
diagnosis of
ankyloglossia not
reported

HATLFF = Hazelbaker Assessment Tool of Lingual Frenulum Function; LATCH = Latch, Audible sw allowing, Type of nipple,

Comfort, Hold

AEffectiveness data only extracted fromcomparative studies; harms data fromcomparative and non-comparative studies; w hile most
non-randomized studies w ere identified as case-series not all w ere descriptive and non-comparative
PPatients w ith Van der Woude syndrome, Pierre Robin syndrome, Dow n syndrome, or craniofacial abnormalities, as w ellas
premature infants )< 27 w eeks of gestation) were excluded
°Also addressed non-surgical interventions such as complementary and alternative medicine therapies, lactation intervention,
speech therapy, physical therapy, oral motor therapy, and stretching exercises/therapy

Taking infantto intervention room for the same duration as infants receiving the procedure

°Excluding patients suffering fromother oralanomalies and central nervous systemdisturbances
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Table A2: Characteristics of Included Clinical Studies

RHrst
Author,
Publication
Year,
Country

Study Design

Patient Characteristics

Method of Diagnosis or
Assessment of
Ankyloglossia

Intervention(s)

Comparator(s)

Clinical Outcomes,
Follow-Up

Randomized Controlled Trials

block size of 4)

5daysto 8
32 months)

ars, mean=

n =9 of breastfeeding
age (77% of mothers
reported milking pain

triangularflaps
alternated and
sutured)

n =18 of breast-
feeding age 44%
of mothers
reported milking
pain

Yousefi, RCT® Children (n=27ton =50 Hazelbaker’s appearance | Frenulotomy(simple Frenuloplasty(Z- | Within group (non-
2015, Iran™ (permuted depending on outcome) score > 8, Initiated by the | release withoutsuturing) | plasty with comparative) and
blocks with underthe age of 12 (range | motheror physician opposing 60° between group

differences presented
for:
e Breastfeeding

frequency

e Mastalgia (Breast
Pain)

e Word articulation

e Tongue
movement

e Jaw locking

e Tongue
elongation

e Parental
satisfaction;

Follow-up = 3 months

Non-Randomi

zed Studies

Braccio,
2016, United
Kingdom®

Cross-
sectional
survey
(retrospective
data)

Parents of patients who
attended a tongue-tie-clinic
at London Children’s
Hospital from October
2013 to September2014;
Children were aged <1
weekto >8 weeks (10
cases age was unclear)
rangewas 1 dayto 5
months

(Infants with breastfeeding
difficulties and suspected
tonguetie [n = 158])

No formaltool usedto
diagnose ankyloglossia

Referred by postnatal
ward midwives,
communitymidwives,
breastfeeding
consultants, GPs, health
visitors, general
paediatrics consultants,
paediatric surgery
consultants, and
neonatal consultants;

Frenotomy plus advice
on breastfeeding
technique and
positioning

No comparator

Before procedure, first
48 hours after, and at
time of follow-up all
collected
retrospectively

Breastfeeding
problems (maternal
problems like breast
pain,issues affecting
the feed (frequentor
long feeds, shallow
latch, fussinessor
restlessness ofthe
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Table A2: Characteristics of Included Clinical Studies

to December
2014)

upper-liptieor a
combination of conditions

frenulum) Grading of
ankyloglossia (posterior

lingual frenulum, straight
hemostatclamp placed

Hrst Study Design Patient Characteristics Method of Diagnosis or Intervention(s) Comparator(s) Clinical Outcomes,
Author, Assessment of Follow-Up
Publication Ankyloglossia
Year,
Country
Experienced midwife infant);”
assessed breastfeeding
to determine that Follow-up: Infants
restriction in infants between 2 weeks and
tongue movementwas 9 months ofage at
presentand those with follow-up, median
confirmed diagnosis follow-up 4 months
(unclear method)
underwentfrenotomy
Pransky, Retrospective | Infants of unspecified age Full head and neck Simple tongue-tie No comparator Breastfeeding
2015, United | chartreview (n = 618) with anterior or examination (palpation of | release (grooved improvement after
States™ (January 2014 | posteriorankyloglossia, floor of mouth and lingual | directorusedto isolate release procedure;

Follow-up —none,

(otherwise healthy) who or anteriortype | to IV) on frenulum, clamp measurementtaken
attended a biweeklyhalf- subjectivelydetermined removed after a few immediatelyafter
day outpatient by examiner based on seconds and lingual procedure
ankyloglossia clinicrunby | physical prominence, frenulum incised using
a otolaryngology-physician | tightness, anlocation of an iris scissor. Release
assistantrainedin the lingual frenulum on maneuver performed far
assessing and managing inspection and palpation | posteriorlyto openup
various oral cavity as wellas on the the mucosal reflection to
anomaliesand supervised | apparentlimitation of ensure changes of
by the pediatric tongue movementand recurrence low;
otolaryngologist, overa notching of the tongue lip
period of one year Patients instructed to
(January to December perform stretching and
2014) massaging exercises
underthe tongue before
290 (47%) with anterior each feeding for five
ankyloglossia; 120 (19%) days to reduce scar
with posterior band formation, and
ankyloglossia,and 14 (2%) encouragedto see
had upper-liptie; 33 (5%) lactation consultants or
had posterior ankyloglossia breastfeeding
and upper-lip tie specialists
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Table A2: Characteristics of Included Clinical Studies

Hrst Study Design Patient Characteristics Method of Diagnosis or Intervention(s) Comparator(s) Clinical Outcomes,
Author, Assessment of Follow-Up
Publication Ankyloglossia
Year,
Country
Martinelli, Controlled 30 day old infants with Assessed bya speech- Frenotomy No surgery Breastfeeding
2015, before-and- tongue-tie (n = 28) d language pathologist assessmentat30
Brazl® after study days and 75 days old;
Follow-up = 75 days
(30 days postsurgery)
Sharma, Retrospective | Neonates and infants aged | Unclear Surgical frenotomy(n = Supportfrom Infant Breastfeeding
2015, United | chartreview 15 to 178 days diagnosed 36, 86%) infant feeding AssessmentTool
Kingdom® with tongue-tie during June coordinator (no | scores pre and post-
2013to July 2014 (n =42 surgery) (n = 6, intervention

participants, of54 eligible)

14%)

Mother’s perceptions
of breastfeeding
improvementatone
month;

Follow-up =1 month

*The method of randomization w as unclear and only briefly mentioned in the abstract of the report

PExcluding patients w ith congenital abnormalities in the craniofacial region, abnormal mental development, and difficulty feeding not attributable to tongue-tie

‘Information about parental perceptions of the quality of service at the tongue-tie clinic w as presented but is not summarized w ithin this report
Excluding patients w ith perinatal complications, craniofacial anomalies, visible genetic syndrome
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Appendix 3: Study Overlap between Systematic Reviews

Table A3. Overlap in Included Studies between Systematic Reviews

Study Author, Publication Year, Study Type

Francis 2015%

Francis 2015* AHRQ

Ito 2014%°

Primary Clinical Studies

Amir 2005 (CS)

Argiris 2011 (CS)

Ballard 2002 (CS)

Berg 1990 (CR)

Berry 2012 (RCT)

Blenkinsop 2003 (CS)

Buryk 2011 (RCT)

Choi2011 (CS)

Chu 2009 (CR)

Cunha 2008 (CR)

Dave 2013 (CS)

Dollberg 2006 (RCT)

Dollberg 2011 (NRS)

Dollberg 2014 (CS)

Edmunds 2013 (CS)

Emond 2014 (RCT)

Finigan 2014 (CS)

Fiorotti 2004 (CS)

Fleiss 1990 (CR)

Geddes 2008 (CS)

Godley 1994 (CS)

Good 1987 (CR)

Griffiths 2004 (CS)

Heller2005 (RCT)

Hogan 2005 (RCT)

Hong 2010 (CS)

Huggins 1990 (CR)

Isaiah 2013 (CR)

Khoo 2009 (CS)

Klockars 2009 (CS)

Lalakea 2003 (CS)

Lin 2009 (CR)

Marchesan 2012 (CS)

Marmet 1990 (NRS)

Masaitis 1996 (CS)

Mathewson 1966 (CR)

Messner2002 (CS)

Mettias 2013 (CS)

Miranda 2010 (CS)

Nicholson 1991 (CR)

O'Callahan 2013 (CS)

One unpublished thesis

Opara 2012 (CR)

Puthussery2011 (CS)

Reddy 2014 (CR)

Ridgers 2009 (CS)

Riskin 2014 (CS)

Rose 2014/5 (CS)

Santos Tde 2012 (CR)

Sethi 2013 (CS)

Sirinoglu 2013 (CR)
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Table A3. Overlap in Included Studies between Systematic Reviews

Study Author, Publication Year, Study Type | Francis 2015% | Francis 2015* AHRQ Ito 2014%
Srinivasan 2006 (CS) . .
Steehler2012 (NRS) . . .
Toner 2014 (CS) . .

Tuli 2010 (CR) .

Wallace 2006 (CS) . .

Walls 2014 (RCT) .

Yeh 2008 (CS) .

Guidelines

NICE Guideline (2005) .
Academy of Breastfeeding Medicine Guideline .
Canadian Paediatric Society Guideline (2011) .

“Double counted
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Appendix 4: Critical Appraisal of Included Publications

Table A4: Strengths and Limitations of Systematic Reviews and Meta-Analyses using

AMSTAR™

¥ g

AMSTAR Item 23 | g3

© O - O

T N N
Was a priori design provided? [a) X
Was there duplicate studyselection and data extraction? Selection (a3} ?
Extraction (&) ?
Was a comprehensive literature search performed? D D
Was the status of publication (i.e., grey literature) used as an inclusion criterion? D D
Was a listof studies (included and excluded) provided? Included (&) (&)
Excluded (a5} X
Were the characteristics ofthe included studies provided [a5) [a5)
Was the scientific quality of the included studies assessed and documented? (a5} (a5}
Was the scientific quality of the included studies used appropriatelyin formulating conclusion? (&) (&)
Were the methods used to combine the findings of studies appropriate? N/A X
Was the likelihood of publication bias assessed? X X
Was the conflict of interestincluded? D D

“Legend: @ = Yes, X=No, ? = Unclear

Table A5: Strengths and Limitations of Primary Clinical Studies using Downs and Black”

Randomized Non-Randomized
Controlled Studies
Trials
o N g
Y o |%|%| 8%
Downs and Black Item = = = S =
N N N > N
= o " = o]
3 g1 5| 2| &
= 3 c = <
o o © < =
> m o s 7]
Reporting
Is the hypothesis/aim/objective ofthe study clearly described? ® ® @ ® ®
Are the main outcomes to be measured clearlydescribed in the X
Introduction or Methods section? ® ® ®
Are the characteristics ofthe patients included in the study clearly
; ® X X X X
described?
Are the interventions of interestclearly described? ® X @ ® ®
Are the distributions of principal confounders in each group of subjects to
. X X X X X
be compared clearlydescribed?
Are the main findings ofthe study clearly described? X X @D X )
Does the study provide estimates ofthe random variability in the data for X
the main outcomes? ® ® ® ®
Have all importantadverse events that may be a consequence ofthe
. . X X X X X
intervention been reported?
Have the characteristics of patients lostto follow-up been described? N/A X | NAT X N/A
Have actual probabilityvalues been reported for the main outcomes? fan) ® | NA| & fan)
External Validity
Were the subjects asked to participate in the study representative ofthe
. J . . X X X X X
entire population from which they were recruited?
Were those subjects who were prepared to participate representative ofthe 5 X s
entire population from which they were recruited? ) © | ®
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Table A5: Strengths and Limitations of Primary Clinical Studies using Downs and Black*”

Randomized Non-Randomized
Controlled Studies
Trials
o Q
3 #@ %'ﬂ in Q”‘_.’
Downs and Black Item = = = S o=
N N N _ I3Y
5 | §|3|%|¢&
g o] © =4 ©
—_ P © e
> 23] o s 0
Were the staff, place, and facilities where the patients were treated,
- - ; . X X X X ?
representative of the treatmentthe majority of patients receive?
Internal Validity — Bias
Was an attemptmade to blind study subjects to the intervention they have
. X X X X X
received?
Was an attemptmade to blind those measuring the main outcomes ofthe
. - ® X X X X
intervention?
In trials and cohort studies do the analyses adjust for differentlengths of
follow-up of patients orin case-control studiesis the time period between ® X @ ®
the intervention and outcome the same for cases and controls?
Were the statistical tests used to assess the main outcomes appropriate? X X [ NAT X [>)
Was compliance with the intervention/s reliable? a5} (a5} [ [a) a5}
Were the main outcome measures used accurate (valid and reliable)? X X X D | @
Internal Validity — Confounding
Were the patients in different intervention groups or were the cases and
controls recruited from the same population? ® ® ® ® ®
Were study subjects in differentintervention groups or were the cases and
controls recruited over the same period oftime? ® ® © ® ®
Were study subjects randomized to intervention groups? o) N/A [ N/A | N/A | N/A
Was the randomized mtt_arventhn aSS|gnmentconceaIed_from both patients ” NNETNETNEYA
and health care staff until recruitmentwas complete and irrevocable?
Was there adequate adjustmentfor confounding in the analyses from
) N S X X X X X
which the main findings were drawn?
Were losses of patients to follow-up taken into account? N/A X | N/A | N/A | N/A
Power
Did the study have sufficientpowerto detect a clinicallyimportanteffect
where the probabilityvalue for a difference being due to chance is less ? ? ? ? ?
than 5%?
Additional Critical Appraisal Points
Was conflict of interestmentioned? &) | || ® | ?
“For select but not all outcomes
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Appendix 5: Main Study Findings and Author’s Conclusions

Table A6: Summary of Findings of Included Systematic Reviews

Outcome Frenectomy | Comparator Effect Author’s Considerations
Group Estimate | Conclusions or
Interpretation
Francis, 2015
Frenotomy | Sham
Surgery
Breastfeeding Effectiveness
Subjective Self-Reported Measures
Maternally reported improvementin 96% LC:3% NR A significantly Study suffered
breastfeeding higher proportion | from unclear
of infants had randomization,
improved lack of blinding,
feeding within 48 | absence of
hours in the longer-term
frenectomy follow-up data,
versus control and patient
group™ crossover after
48 hours in
control group

78% 47% = Self-reported

<0.02 breastfeeding
improvements in
a greater
proportion of
frenectomy
group than
comparator
immediatelyafter
intervention®’

80.4% NI: N/A N/A The majority of Study was rated
mothers as poor quality;
surveyed not all
reported participants
improved ability | agreedto
to feed® follow-up

assessment

Long-term follow-up

e One RCT” reported that 92% of mothers reported improved
feeding, with 56% reporting complete resolution at3 months; 65%
of infants were being breastfed at 3 months, and 51% were still
breastfeeding at4.5 months; no differences between groups
reported

e OneRCT® reported no difference between groups in breastfeeding
effectiveness at 2 weeks follow-up

e OneRCT® reported no differences in LATCH score at 8 weeks

Breastfeeding continuation (%),
mean no.of months

82.9%,
7.09

NI: 66.7%,
6.28
months

NR

Breastfeeding
was continuedin
a numerically
higher proportion
of cases fora
longer duration
in the
frenectomy
group versus no
intervention;*®

Having a
procedure earlier

Outcome was
assessedas a
secondary
outcome
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Table A6: Summary of Findings of Included Systematic Reviews

between groups
at5 days post-
procedure®

Outcome Frenectomy | Comparator Effect Author’s Considerations
Group Estimate | Conclusions or
Interpretation
(first week of life)
than laterdid not
impactthe
duration of
breastfeeding
Discontinuation of breastfeedingdue | 17.1% NI: 33.3% NR Discontinuation
to pain (%) dueto pain
occurredin a
smaller
proportion of
mothers in the
frenectomy
group versus no
intervention®
Breastfeeding Self-Efficacy Scale- 9(1.8to NI:1(-4t0 | p= Significant At 5to 8 days
Short Form (BSES-SF), median 12.3) 7.5) 0.0002 improvementin there was no
(IQR)® BSES-SD score | significant
at5 days post- difference
intervention in between groups
frenotomy group | andby 8 weeks
HATLFF Score, median (IQR) 45 (3.3to NI: p Significant both groups
6) 0(0to2.3) | <0.001 improvementin were similarin
HATLFF score at | overall
5 days post- improvement;
interventionin however, this is
treatmentgroup | confounded by
a substantial
number of
patients
crossing overto
receive
frenotomy
Objective Assessment
IBFAT Score, median 11.6+0.81 | 807+086 | p= Observer
0.026 interpreted
breastfeeding
effectiveness
based on IBFAT
scorewas
improvedin
frenectomy
group
immediatelyafter
surgery; but no
different at 2
week follow-up®
0 (IQR =- NI: 0 (IQR p=0.36 | No significant Many mothers
1.8t01.0) =0to 1) difference in in control group
IBFAT score crossed overto

receive
frenotomy
before
outcomes were
assessed
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Table A6: Summary of Findings of Included Systematic Reviews

breastfeeding

Outcome Frenectomy | Comparator Effect Author’s Considerations
Group Estimate | Conclusions or
Interpretation
Score adapted from LATCH and 13/26 12/30 NR No differencein
IBFAT, (% improvement)® (50%) (40%) improvement
observed
between groups
immediatelyafter
intervention
LATCH score™ 1(IQR =0 NI: 1 (IQR p=0.36 | No differencein Many mothers
to 2) =0to 2) improvementin in control group
LATCH scores crossed overto
5-days post- receive
intervention® frenotomy
before
outcomes were
assessed
Feeding Sequelae
Improvementin feeding problems™ 8(100) 0(0) NR In a group of Lots of
n(%) childrenwith a crossoverto
large proportion | receive
of major procedurein
problems with usual care
dribbling and group after
excess gas, randomization
mother’'s
reported
improved
feedingin
patients who
received the
procedure but
not those that
did not
Likert scale for eating difficulty at 3 NR NR NR Frenotomygroup | Study classified
years performed better | as poorquality;
on parent- p-values
reported scale reported without
assessing ability | reporting the
to cleanteeth averages or
with tongue, lick | measures of
outside oflips, variability,
and eatice reliability
cream compared | unclear
to patients with
ankyloglossia
who did not
receive the
procedure, but
not patients
without
ankyloglossia
(p<0.001 for all
criteria)®
Number of breastfeeding sessions™ p At 2 weeks post- | Case series
<0.0001 | procedurethe
number of
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Table A6: Summary of Findings of Included Systematic Reviews

Outcome Frenectomy | Comparator Effect Author’s Considerations
Group Estimate | Conclusions or
Interpretation
sessions
decreased from
pre-procedure
frequency
Bottle feeding supplementary p< At 2 weeks post- | Case series
sessions 0.001 procedure the
number ofbottle
feeding
supplementary
sessionswere
decreased from
pre-procedure
frequency
Nipple Pain
Montreal Pain Questionnaire (MPQ- 49+1.46 135+15 p< One RCT* Many mothers
SF) 0.001 reported in control group
significant crossedoverto
immediate receive
improvementin frenotomy
nipple pain before
(maternally outcomes were
reported) in assessed
frenectomy
patients versus
sham surgery),
which was
maintained at4
weeks follow-up
Maternal pain scores (scale -25+19 -13+15 p= The two other
unspecified)?’ 0.013 RCTs found no
differences in
maternally
reported nipple
pain between
- - groups e
Change in maternal pain (VAS), At 5days:- | NI At 5 immediatelvand Another study”
median (IQR)30 2(-3t00.4) | At 5days:- | days: 5-d y assessed
-days post
1(-135t0 NS dure?® maternal
At 8 weeks: | 1) procedure breastfeeding
-2 (-3to -1) At 8 pain or nipple
At 8 weeks: | weeks: traumausing a
-2(-35t0- | p=0.83 VAS and
0.6) LATCH scores
but did not
present
comparative
results;
therefore,

results were not
presentedinthe
SR

Speech Outcomes or Social Concerns relatedto T

ongue Mobility

All findings were regarding older patients ages 3 and up, and may not be relevant to the neonatal and infant
population ofinterest. Findings can be found on page 27 to 34 of the main report’

Harms

Harms were reported by 46 studies including comparative studies, case series, and case reports

| Method of
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Table A6: Summary of Findings of Included Systematic Reviews

Outcome

Frenectomy [ Comparator

Group

Effect

Author’s

Estimate | Conclusions or

Interpretation

Considerations

harms

presentin 64% of patients

e Harms were described in one third of the 33 case series assessed
o Minor bleeding occurredin 6 of 37 infants, and infant distress/pain was described in
2 of 36 infants in one case series®
o Reoperationrates ranged from 0.1to 27 percent, with the need for reoperation
described by5 case series
o One case series reported mild scar tissue formation following frenuloplastyinvolving
use of buccal mucosa grafts
o One case series reported no complications; however two
one patient reported bleeding following Iaserfrenectomy6
e 15 casereports collectivelyreported 2 cases ofsurgical site infection, three cases of
reoperation, four cases of swelling and pain, and one case of post-surgical mucous cyst
o  One article reported two cases of hemorrhagic shock following frenotomyin Nigeria
when performed by a traditional birth attendant and an untrained communityhealth

A large number of studies (n= 17) reported that no significantharms were observed or minimal

Bleeding was the mostfrequentharm reported, and was described as minor and limited

Other infrequently reported harms included the need for reoperation (4%),* scarring (2.6%),*
Healing slough requiring agproﬂmately? days to heal at the base of the frenulum was

E)atients reported pain, and

collecting harms
data was
unclear for most
studies

worker®
lto, 2014™
Breastfeeding Efficacy
Frenotomy | Placebo
Overall breastfeeding improvement 40/47 15/50 Pooled Meta-analysis Greater
evaluated by mother,n = 2 studies RR = indicated a incremental
2.88 greater likelihood | improvements
(95% CI | of breastfeeding | observedinthe
=1.82 improvementin non-blinded
to 4.57), | the frenotomy study”’ versus
I>=90% | groupversus the non-blinded
placebo study®
Significant Sucking and
improvementin latch difficultto
overall assess
assessmentof independently
breast-feeding from other
observed by outcomes as
mothers inthe they were
frenotomygroup | combined as
maternal
subjective
outcome
measures
After Before
LATCH score, n = 2 studies NR/51 NR/51 Pooled Meta-analysis of
MD = two
2.07 observational
(95% CI | studies
=1.64 supported the
to 2.49), | effectiveness of
I>=81% | frenotomy
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Of three RCTs,
two showed a
significant
improvementin
pain®®* where
there was no
significant
difference in pain
scores inthe
other®’

Five
observational
studies 52,53,55,57,58
reported on
nipple pain, with
fOEELG'SESS'W
reporting a
significant
improvementin
pain following
frenectomy

Outcome Frenectomy | Comparator Effect Author’s Considerations
Group Estimate | Conclusions or
Interpretation
In observational
studies,
sucking/latch
immediately
improved from
57 to 92% after
frenotomy?>*>’
Nipple Pain
After Before
Nipple pain,n = 3 studies NR/123 NR/123 Pooled Meta-analysis of | The RCTs used
MD = - three different
5.10 observational outcome
(95% CI | studies measuresused
=-5.60 demonstrateda | (visual
to - reductionin analogue scale
4.59), ? nipple pain after | intwo studies,
=83% the procedure McGill pain

guestionnairein
1 study)

Milk Supply, Continuation of Breastf

eeding and Growth

Milk supply/milk production,n=1

Significant

43%to 78% at 3
month follow-up.
Author’s

commented that

study increase in milk

transfer (mL/min)

(p <0.01) and 24

hour milk

production

measuredin six

mothers (p =

0.035)*
Continuation ofbreastfeeding,n =8 Continuationrate | All studies
studies ranged from uncontrolled

22,27,35,50,51,53,54,56
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Table A6: Summary of Findings of Included Systematic Reviews

Outcome

Frenectomy [ Comparator

Effect
Estimate

Author’s
Conclusions or
Interpretation

Group

Considerations

this is
substantially
higherthan the
UK national
average of 29%
at 4 months of
age

Weight gain,n = 1 study

56+2.4

4125
(Before
surgery)

MD =15 | Neonates gained
(95% CI | significantweight
=14.05 | by 15 centiles 2
to weeks post
15.95) frenotomy
comparedto pre-
surgerywe|%15

(p <0.0001)

Harms

2,27-29,35,50-58,67,6

e  “Minor bleeding usuallyreadilycontrolled by applying gentle pressure to the site with a sponge " (page 501)™
e The majorityof includes articles did notreport any major adverse events 2

Positions or Recommendations

Guideline, guidance and position
statements

The ABM, based on observational evidence up to
2002 reported that, “although conservative
managementoftongue-tie is usuallysufficient,
frenotomy may be considered appropriate for partial
ankyloglossia and, ifnecessary, the procedure
should be performed byan experienced physician or
pedodontist.”®

NICE issued guidance in 2005 reported that “current
evidence suggests there are no major safety
concerns aboutdivision of ankyloglossia, and the
procedure canimprove breast-feeding.” —however,
noted that evidence was limited®

The Canadian Pediatric Society issued a position
statementin 2011 which noted that “frenotomyis not
commonlyrecommended, butif an association
between significanttongue-tie and major breast-
feeding problemsis clearlyidentified and surgical
intervention is deemed necessary, frenotomys hould
be performed by a clinician experienced with the
procedure.”?

Many of these
statements are
basedonolder
evidence or
solelyon clinical
opinionand a
non-systematic
process of
evidence review

No guidelines
based onnew
evidence
including
several RCTs
have not been
issued

ABM = Academy of Breastfeeding Medicine; IBFAT =

Infant Breast Feeding Assessment Tool; LATCH =

latch, audible sw allowing,

type of nipple, comfortand hold score; LC = lactation consultant support; NI = no intervention; NICE = The national Institute for
Health and Care Excellence; NR = not reported; NRS = non-randomized study; RCT = randomized controlled trial
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Table A7: Summary of Findings of Included Primary Clinical Studies

Outcome

Frenectomy
Group

Comparator

Effect
Estimate

Author’s
Conclusions or
Interpretation

Considerations

Yousefi, 2015™

Effectiveness Outcomes

Simple
Release,n
=9

Z-plasty, n
=18

Breastfeeding score®

2.33

2.66

p=0253

Both simple
release and Z-
plastyhad a
statistically
significantimpact
on improving
breastfeeding (p
<0.0001), but there
were no significant
differences
between groups

Jaw locking (better latching)

2.63

2.79

p=0621

While there was
an improvementin
jaw locking
resulting in better
sucking in breast-
feeding children (p
<0.001), there
was no difference
between surgical
methods

Breastpai
reduction)

n (mean pain

571

6.37

p=039

Both methods
resultedina
significant
reductionin breast
pain (p <0.0001),
but there were no
significant
differences
between groups

Articulation,” mean

1.94

p =0.001

Both methods
resultedin
improvementin
articulation, with a
statisticallygreater
improvement
observedinthe Z-

plasty group

Children of
speaking age,
unlikelythat these
findings applyto
neonates and
infants

n=20

n=11

Effect on improvementof
tongue movement
(Hazelbaker’s functional
scoring assessment), mean

2.10

291

p =0.001

A significant
improvementin
tongue mobility
was observed for
both groups,witha
significantly
greater
improvementin
the Z-plasty group

Unclearif these
patients were
neonates or
infants,
generalizability
unclear

Tonguereleaseand
elongation, mean (SD) (mm)

6.93 (NR)
before;
10.44 (3.79)

6.8 (NR)
before;
17.56 (4.48)

p <0.001

Significant
difference in tip to
base distance after
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Table A7: Summary of Findings of Included Primary Clinical Studies

Outcome Frenectomy [ Comparator Effect Author’s Considerations
Group Estimate Conclusions or
Interpretation
after after surgery, which
was greaterin the
Z-plasty group
Parent satisfcation® 8.6 (2.29) 10 (0) p=0.005 | Z-plastyresultedin
greater parent
satisfaction with
the procedure
versus simple
release
Adverse Events
Minor hemorrhage not 0 1 NR
requiring surgical intervention,
n
Adhesionrequiring 1 0 NR
reoperation, n
Braccio, 2016™
Before After
frenotomy frenotomy
Effectiveness Outcomes
Rate of exclusive 58 (36.7%) | 85(53.8%) | OR = Significant Increasein
breastfeeding, (n, %) at48 hours | 4.857 increasein exclusive
(95% CI = | exclusive breastfeeding seen
71 (44.9%) | 2.120to breastfeeding from | at48 hours was
at follow- 12.983) before frenotomy reduced at follow-
upd to 48 hours post- up
surgery
Formulamilkuse, (n, %) 52 (32.9%) | 45(28.5%) | OR = No significant Moderate reduction
at48 hours | 0.632 differencein in formulamilkuse
(95% Cl = | formulamilkuse observed at 48
80 (50.6%) | 0.280to from before hours was
at follow- 1.370) frenotomyto 48 reversed for an
up® hours post-surgery | overall increase at

follow-up

No statistical
analysis was
conducted on
before-and-after
changes atfollow-
up time as authors
thoughtit may be
influenced by other
factors (e.g.,
weaning, return to
work, lack of family
or community
support) for which
data was not

collected
Breastfeeding related 118 36 (24.5%) Rate of reported Note thisis a
problems (e.g., breastpain, (79.2%) at 48 hours breastfeeding composite of

cracked nipples), (n, %)

3 (2.7%) at
foIIow-upd

problems showed
a decrease after
frenotomy at 48
hours and follow-

up

problems for
woman (e.g.,
breastpainand
cracked nipples),
frequent/prolonged
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Table A7: Summary of Findings of Included Primary Clinical Studies

Outcome Frenectomy [ Comparator Effect Author’s Considerations
Group Estimate Conclusions or
Interpretation

feeds, shallows
latch, fussiness
andrestlessness
and poor weight
gain;

Rate of
breastfeeding
problems attime of
follow-up not
analyzed as
authors expected
that at 4 months of
agewomen
experiencing major
problems would be
unlikelyto continue
breastfeeding and
may be attributable
to other factors

Frequent/prolonged feeds, (n, | 116 44 (29.9%) | OR = Significantlylower
%) (77.9%) at48 hours; | 0.027 odds of women

(95% CI = | reporting frequent
8 (7.1%) at | 0.003to or prolonged feeds

follow-up® | 0.101) (time pointof
observation not
specified)
Shallow latch, (n, %) 118 34 (231%) | p< Significant
(79.2%) at48 hours; | 0.0001 decreaseinthe
rate of shallow
7 (6.2%) at latch at 48 hours
foIIow-upd
Fussiness/restlessness, (n, 102 36 (245%) | P< Significant
%) (68.5%) at48 hours; | 0.0001 reductioninrate of
women reporting
6 (5.3%) at fussiness ofinfant
foIIow-upd atthe breastafter
frenotomy (time
period of
observation not
specified)
Complications
Adverse events No occurrence of major bleeding, infection or ulceration reported
Persistentbreastfeeding 5 Infants returned to clinic with persistentbreastfeeding
problems and requirementfor | problems:
reoperation e 1 re-attended four times and required 3 further
procedures

e 2re-attended oncerequired a second procedure
e 1 re-attendedtwice and required a second procedure

Pransky,2015™
Effectiveness Estimates

Improvementafter e Anterior ankyloglossia: 78% improved No statistical tests
breastfeeding (%) o 61%significant conducted for

o 13%moderate differences in

o 3% mild degree of

o 19%no change improvement
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Outcome

Frenectomy [ Comparator Effect Author’s
Group Estimate Conclusions or
Interpretation

Considerations

o 4% could not determine®
e Posteriorankyloglossia: 91% improved
o 23%significantimprovement
o 55%- reported moderate improvement
o 13%mildimprovement
o 7% nochange
o 2% could not determine®
e Anterior ankyloglossia and upper-liptie: 91% improved
o 76% significantimprovement
o 9% moderate improvement
o 6% mildimprovement
o 6% nochange
o 3% could not determine®
e Posteriorankyloglossia and upper-lip tie: 85% improved
o 61%significantimprovement
o 18% moderate improvement
o 6% mildimprovement
o 15%no change
o 0% could not determine®

between groups or
to quantify within
group changes

Adverse Events

No complications reported after the procedure in any of the
groups

Complications and
long-term follow-up
were self-reported

not assessed
Martinelli, 2015™
Infants with | Infants
tongue-tie without
undergoing | tongue-tie
frenotomy
Effectiveness Outcomes
Average numberofsucks in 19.36+ 55.76 £ p =0.005 | Before the
each one of the three first 13.02 21.00 procedure, infants
groups ofsucking before in the frenotomy
surgeryat 30 days of age group had
significantlylower
average number of
sucks than the
control group
withouttongue-tie
Average numberofsucks in 53.76 + 5450+ p > 0.05 No significant Measurements for
each one of the three first 7.99 20.88 differencein control group made
groups ofsucking after average numberof | at 30 days, not 75
surgeryat 75 days of age sucks between days
groups
Pause length measurement 6.14+2.47 [ 3.00+£0.63 | p<0.001 [ Significantlyhigher
before surgery (seconds) at pause lengthin
30 days frenotomy group
versus controls
before surgery
Pause length measurement 3.88+0.88 | 3.30+0.67 | p>0.05 No significant Measurements for
after surgery (seconds) at75 difference in pause | control group made
days length between at 30 days, not 75
groups atfollow-up | days
Before After
surgery surgery
Average number ofsucks in 19.36+ 53.76 p <0.001 | The average
each one of the three first 13.02 7.99 number of sucks
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Outcome

Effect
Estimate

Frenectomy
Group

Comparator

Author’s
Conclusions or
Interpretation

Considerations

groups of sucking after
surgery

was significantly
increasedinthe
frenotomy group
after surgery;
where it remained
similarinthe
control group (p >
0.05, data not
shown)

Pause length measurement
(seconds)

6.14+247 | 3.88+0.88 | p=0.013

The average
pause lengthwas
significantly
reducedinthe
frenotomy group
after surgery;
where it remained
similarinthe
control group (p >
0.05, data not

during breastfeeding, pauses between
sucking, nipple chewing, strength of
suck, tongue clicking, latch, and
maternal nipple pain were numerically
reduced at the final assessment (75
days) compared to pre-surgery (30
days) rates inthe frenotomy group

Sucking/Swallowing/Breathing
and Coordination

The rate of problems related to sounds
during swallowing, choking, hiccups,
cough, and regurgitation were
numericallyreduced atthe final
assessment (75 days) compared to pre-
surgery (30 days) rates in the frenotomy

group

breastfeeding, the
rate of reported
symptoms related
to breastfeeding
problems were
reduced after
frenotomy

shown)
Overall Observations
Breastfeeding Symptoms The rate of problems related to duration | Basedon No statistical tests
of feedings, sleep between feedings, qualitative conducted to
sleep during breastfeeding, sleepiness | assessmentof assess differences

in before and after
values;

Measurements are
subjective and
basedon
guestionnaire data;

No measurements
made in control
group at follow-up
preventing
comparisons
between groups

Sharma, 2015™

Frenotomy | Support
(n=36) from Infant
Feeding
Coordinator
(n=6)
Effectiveness Outcomes
Maternal Overall 29 (81%) 1(17%) p= Significantlyhigher | Group sample
reported 0.0084 proportion of sizes imbalanced,
improvementin mothers reported control group too
breastfeeding, improved smallto detecta
(n,%) breastfeedingin difference
the frenotomy
group
Children< | 16/17 N/A p =0.092 | No significant Unclearif there
30 days (94%) differences inthe was appropriate
old rate of reported powerto detect a
Children= | 13/19 N/A improvementin difference;
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Outcome Frenectomy [ Comparator Effect Author’s Considerations
Group Estimate Conclusions or
Interpretation
30 days (68%) breastfeeding by
old mothers, between | Notedin the
olderandyounger | discussionthatthe
children studyindicates a
higher probability
ofimprovement,
however the non-
significantresults
suggestno
difference
Pre- Post-
intervention | intervention
IBFAT score Frenotomy | 3.33+151 [ 9.19+244 | p= Significant Does notspeakto
group 0.0001 improvementin the time spent
Control 417+0.75 [ 6.00£1.73 | p=0.16 IBFAT score was breastfeeding —or
group observedinthe longerterm
frenotomy group outcomes
after the
intervention, but Telephone survey
notin the control (selection bias)
group upon
second
assessment

IBFAT= Infant Breastfeeding Assessment Tool
%0 = no change, 1 = improved, 2 = good improved, 3 = full resolution of feeding problems;;
P4 = no change, 2= good, 3 = better, 4 = bestbased on w ordsinvolving ‘D', ‘T’, and ‘N'T before and after surgery chosen in

consultation w ith speech pathologist and “they best assess the need to bring the tongue forward and upward as required in the

Persian language™**

°Scoreof 1to0 10
“Median = 4 months

°As child w as asleep or bottle fed follow ing procedure
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Appendix 6: Additional References of Potential Interest

Ongoing or Unpublished Systematic Reviews

O'Shea J, Foster J, O'Donnell C, Breathnach D, Jacobs S, Todd D, et al. Frenotomy for
tongue-tie in newborn infants [Cochrane protocol] [Internet]. York, United Kingdom: Centre
for Reviews and Dissemination; 2015 Mar 31. [cited 2016 May 27]. Available from:
http://www.crd.york.ac.uk/PROSPERO/display record.asp?ID=CRD42015018984

Allepuz A, Ramos F, Pons J. Ankyloglossia, breastfeeding and frenotomy effectiveness: a
systematic review of the literature [Internet]. York, United Kingdom: Centre for Reviews
and Dissemination; 2012 Apr 12. [cited 2016 May 27]. Available from:
http://www.crd.york.ac.uk/PROSPERO/display record.asp?ID=CRD42011001530

Hosida T, Souza J, Cunha RF, Pessan JP, Delbem A. Comparison of laser and
conventional technique after labial frenectomy: a systematic review [Internet]. York, United
Kingdom: Centre for Reviews and Dissemination; 2016 Nov 4. [cited 2016 May 27].
Available from:

http://www.crd.york.ac.uk/PROSPERO/display record.asp?ID=CRD42015027665

Ongoing Clinical Studies

Patients with Tongue-Tie and Concomitant Lip-Tie

Prospective evaluation of lingual frenotomy in newborns with simultaneous lip tie for the
relief of breastfeeding pain. 2015 Dec [cited 2016 May 27]. In: ClinicalTrials.gov [Internet].
Bethesda (MD): U.S. National Library of Medicine; 2000 - . Available from:
https://clinicaltrials.gov/ct2/show/NCT02141243?term=frenotomy&rank=1 Identifier:
NCT02141243.

Breastfeeding improvement following tongue-tie and lip-tie release. 2016 Dec [cited 2016
May 27]. In: ClinicalTrials.gov [Internet]. Bethesda (MD): U.S. National Library of
Medicine; 2000 - . Available from:
https://clinicaltrials.gov/ct2/show/NCT02642133?term=frenotomy&rank=6 Identifier:
NCT02642133.

Use of Topical or Oral Pain Medication during Frenectomy

Use of topical benzocaine for analgesia in lingual frenotomy of the newborn. 2012 Aug
[cited 2016 May 27]. In: ClinicalTrials.gov [Internet]. Bethesda (MD): U.S. National Library
of Medicine; 2000 - . Available from:

https://clinicaltrials.gov/ct2/show/NCT01274247 ?term=frenotomy&rank=3 Ildentifier:
NCT01274247.

Pain associated with neonatal frenotomy. 2014 Dec [cited 2016 May 27]. In:
ClinicalTrials.gov [Internet]. Bethesda (MD): U.S. National Library of Medicine; 2000 - .
Available from: https://clinicaltrials.gov/ct2/show/NCT01914250?term=frenotomy&rank=5
Identifier: NCT01914250
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