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ABSTRACT
Trial design A randomised, parallel group, pragmatic
trial.
Setting A large UK maternity hospital.
Participants Term infants <2 weeks old with a mild or
moderate degree of tongue-tie, and their mothers who
were having difficulties breastfeeding.
Objectives To determine if immediate frenotomy was
better than standard breastfeeding support.
Interventions Participants were randomised to an
early frenotomy intervention group or a ‘standard care’
comparison group.
Outcomes Primary outcome was breastfeeding at
5 days, with secondary outcomes of breastfeeding self-
efficacy and pain on feeding. Final assessment was at
8 weeks; 20 also had qualitative interviews. Researchers
assessing outcomes, but not participants, were blinded
to group assignment.
Results 107 infants were randomised, 55 to the
intervention group and 52 to the comparison group.
Five-day outcome measures were available for 53 (96%)
of the intervention group and 52 (100%) of the
comparison group, and intention-to-treat analysis
showed no difference in the primary outcome—Latch,
Audible swallowing, nipple Type, Comfort, Hold score.
Frenotomy did improve the tongue-tie and increased
maternal breastfeeding self-efficacy. At 5 days, there was
a 15.5% increase in bottle feeding in the comparison
group compared with a 7.5% increase in the
intervention group.
After the 5-day clinic, 44 of the comparison group

had requested a frenotomy; by 8 weeks only 6 (12%)
were breastfeeding without a frenotomy. At 8 weeks,
there were no differences between groups in the
breastfeeding measures or in the infant weight. No
adverse events were observed.
Conclusions Early frenotomy did not result in an
objective improvement in breastfeeding but was
associated with improved self-efficacy. The majority in
the comparison arm opted for the intervention after
5 days.

INTRODUCTION
Ankyloglossia, or tongue-tie, a congenital condition
characterised by a short, thickened or abnormally
tight lingual frenulum, affects between 1.7% and
4.7% of all infants and is one of the causes of breast-
feeding difficulties in early life.1–3 Feeding difficulties
(both breast and bottle) have been reported in
12–44% of infants with tongue-tie1 3–6 due to a
variety of reasons, including poor latch, nipple
trauma and inability to feed continuously. Current
6-week breastfeeding rates in the UK remain around
55%.7 Many mothers want to breastfeed but give up

due to experiencing problems and receive varying
lactation support. Tongue-ties are a simple reversible
cause of poor breastfeeding that can be managed by
frenotomy, which is a relatively low risk and effective
procedure.8 However, debate continues about
whether infants with tongue-tie should be offered
immediate frenotomy,9 and there is wide variation in
the availability of the procedure across the UK.
A recent systematic review10 concluded that

tongue-tie release is a well-tolerated procedure that
provides objective and subjective benefits in breast
feeding, but that there were a limited number of
studies available with quality evidence. Five pro-
spective randomised controlled trials (RCTs) of fre-
notomy conducted between 2004 and 2012 11–15

have together provided evidence of the effective-
ness of frenotomy in the most severe degrees of
tongue-tie, but more evidence is required before
the procedure can be recommended for mild or
moderate cases.
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What is known on this topic

▸ Tongue-tie (ankyloglossia) is a common
congenital condition which can interfere with
breastfeeding.

▸ Tongue-tie release (frenotomy) is a
well-tolerated procedure that can provide
objective and subjective benefits in breast
feeding.

▸ Evidence from randomised trials supports early
frenotomy in severe cases of tongue-tie, but
debate continues about management of mild–
moderate degrees of tongue-tie resulting in
wide variations in clinical practice.

What this study adds

▸ A randomised, parallel group, pragmatic trial
comparing early frenotomy with usual care in
mild–moderate tongue-tie showed that mothers
could sustain breastfeeding of infants with
tongue-tie for 5 days without a frenotomy.

▸ Early frenotomy did not result in an objective
improvement in breastfeeding at 5 days.

▸ Early frenotomy did improve maternal
breastfeeding self-efficacy and resulted in fewer
mothers switching to bottle feeding before
5 days.
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We report a randomised feasibility trial of early frenotomy
compared with usual care in infants with mild–moderate
degrees of tongue-tie. The trial objectives were to determine if
immediate frenotomy was better than usual breastfeeding
support, and if mothers could sustain breast feeding of infants
with tongue-tie for 5 days without frenotomy.

METHODS
Study design
This randomised, parallel group, single centre feasibility trial
was undertaken between October 2011 and June 2013 at
Southmead Hospital in Bristol, UK. This centre has an estab-
lished service for treatment of tongue-tie led by midwife lacta-
tion consultants and good support for breastfeeding in the
hospital and the community midwifery service in Bristol. The
study was approved by the Central Bristol research ethics com-
mittee and conducted in accordance with Good Clinical Practice
guidelines and the Declaration of Helsinki. Trial registration:
ISRCTN 73554751. The study protocol is available at: http://
www.bristol.ac.uk/ccah/research/nutritiondevelopment/
tonguetietrial.html

Independent trial oversight was provided by an independent
trial steering committee.

Study population
Trial subjects were mothers from the Bristol area with term
babies with a tongue-tie who were experiencing breastfeeding
difficulties (typically, poor attachment and sore nipples).
Eligibility was determined by one of two lactation consultants
who observed a breast feed and used the Hazelbaker Assessment
Tool for Lingual Frenulum Function16 (HATLFF-short form) to
measure the degree of tongue-tie, and the Latch, Audible swal-
lowing, nipple Type, Comfort, Hold (LATCH) Scale17 to assess
breastfeeding. A comparison between the two lactation consul-
tants using the HATLFF, based on 30 infants, produced an inter-
class correlation of 0.89 (95% CI 0.77 to 0.94).

Breastfed babies were eligible for enrolment if the HATLFF
score was 6–12 (indicating a mild–moderate tongue-tie) and the
LATCH score was ≤8. Exclusion criteria were infant age
(>2 weeks old), prematurity (<37 weeks), congenital orofacial
malformations and infant weight loss (>10% birth weight).
Those with a severe tongue-tie (HATLFF score <6) were not
eligible for randomisation and were offered immediate
frenotomy.

Randomisation and masking
After giving written informed consent, mothers were rando-
mised to an intervention arm and offered immediate frenotomy,
or to a comparison arm and given the standard postnatal care
offered in Bristol. Participants were block randomised equally to
the two groups by an independent telephone-based randomisa-
tion service provided by Bristol Randomised Trials
Collaboration, stratifying for sex of infant and birth order. All
trial participants were offered routine breastfeeding support as
provided by midwives as part of community postnatal care and
reassessed at a special research clinic 5 days later. Mothers in
the comparison arm who were still experiencing breastfeeding
difficulties at the 5-day assessment were then given the option
of frenotomy. The final trial assessment at 8 weeks was under-
taken initially by telephone, and those who were still breast
feeding were reassessed at home. Researchers collecting the out-
comes, but not participant mothers, were blinded to infant
group assignment.

Measuring tools used
The short-form HATLFF16 was used to measure the degree of
tongue-tie. A score of <6 indicated a severe tongue-tie and 6–
12 a moderate or mild tongue-tie.

The LATCH Scale17 was used for measuring breastfeeding
effectiveness, and a score of ≤8 indicated breastfeeding difficul-
ties. A difference of one point on the LATCH (=1.5 SD, effect
size of 0.67) was considered to be clinically important.

The Infant Breast Feeding Assessment Tool (IBFAT)18 was
added as a secondary outcome because it is more suitable for
assessing breastfeeding behaviour of newborn infants.

The Breastfeeding Self-Efficacy score-short form (BSES-SF)19–22

was added as a secondary outcome to measure mother’s confi-
dence in her ability to breastfeed her new baby, in addition to an
external observer’s evaluation of breastfeeding effectiveness.

The Pain Visual Analogue Scale (VAS) was scored on a 0–
10 cm line, with 0 representing no pain and 10 the worst pain.

Study outcomes
The primary outcome was LATCH score at 5 days. Secondary
breastfeeding outcomes were LATCH score at 8 weeks, and
IBFAT score, BSES-SF and pain scale at 5 days and 8 weeks.
Other outcomes of interest were HATLFF score at 5 days and
infant weight at 8 weeks.

Qualitative interviews
At the 8-week contact, all mothers were invited to be inter-
viewed by a qualitative researcher. From the 84 who agreed, a
purposive sample of 20 was selected to include a range of
feeding methods and ages of babies in both arms of the trial.
The telephone interviews explored their views on the trial, the
intervention process, the acceptability of randomisation and
their attitude to frenotomy. They were digitally recorded, tran-
scribed and analysed using standard thematic methods of build-
ing codes into themes and subthemes using the process of
constant comparison.23

Table 1 Outcomes in intervention and comparison groups

Results at 5 days
(primary outcome
point)

Intervention
N=53
median
(IQR)

Comparison
N=52
median
(IQR)

p Values (Mann–
Whitney tests)

Infant age (days) 11 (8–14) 11 (8–16) 0.94
LATCH score 9 (8–10) 9 (8–10) 1.0
IBFAT score 12 (11–12) 12 (11–12) 0.76
Self-efficacy score 54 (43–62) 53 (40.8–61) 0.53

Pain VAS score 3 (1–4.3) 3 (2–6) 0.13
HATLFF score 13.5 (11–16) 8 (7–11) <0.0001
Results at 8 weeks (trial
end)

Intervention
N=52
median (IQR)

Comparison
N=50
median (IQR)

p Values (Mann–
Whitney tests)

Infant age (days) 62 (58–68) 65 (59–72) 0.18
Infant weight (kg) 5 (5–6) 5 (5–6) 0.54
LATCH score 10 (10–10) 10 (10–10) 0.41
IBFAT score 12 (12–12) 12 (12–12) 0.58
BSES 63 (59–68) 63 (57–69) 0.62
Pain VAS score 0 (0) 0 (0–1) 0.41

BSES, Breastfeeding Self-Efficacy score; HATLFF, Hazelbaker Assessment Tool for
Lingual Frenulum Function; IBFAT, Infant Breast Feeding Assessment Tool; LATCH,
Latch, Audible swallowing, nipple Type, Comfort, Hold; VAS, Visual Analogue Scale.
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Statistical analysis
To detect a change in LATCH score of 1 or more, at 90%
power using the 5% significance level, 50 mothers were
required in each arm of the trial.

All analyses were conducted according to the intention-to-treat
principle. The continuous data were not normally distributed, so
non-parametric methods were used to test for differences between
the two groups. Median and IQRs (25th and 75th centiles) have
been used and the Mann–Whitney test as an equivalent to the
Student t test. For categorical data, the χ2 test was used or the
Fisher’s exact test (when an expected cell was less than 5).
Significance was set at the 5% level.

RESULTS
Recruited sample
Mothers and infants were recruited from October 2011 to March
2013 following referral by a hospital or community midwife to
the lactation consultants at Southmead Hospital. In total, 107
infants were randomised to the study, 55 in the intervention group
and 52 in the control group. The baseline demographic

characteristics of the two groups were very similar, but compared
with the general profile of women delivering at Southmead hos-
pital, trial mothers had a higher educational level and were less
likely to come from an ethnic minority background. Of the 429
women with breastfeeding difficulties who were assessed for eligi-
bility but were not enrolled (see Consolidated Standards of
Reporting Trials (CONSORT) flow chart figure 1), the most
common reason (206; 48%) was the baby was too old (>2 weeks).
For 84 (20%), the tongue-tie was too severe (HATLFF score<6)
and the mother was offered frenotomy outside the trial. Of the 95
women who met the inclusion criteria but refused to be rando-
mised, nearly half wanted the frenotomy straight away (these were
women who had had a previous infant with tongue-tie), and a
third preferred to ‘wait and see’ how breast feeding progressed.
The baseline breastfeeding profiles of the intervention and com-
parison groups were similar.

Primary outcome
Table 1 provides the results at 5 days. All 55 infants allocated to
the intervention received immediate frenotomy, but two did not

Figure 1 CONSORT flow diagram for Bristol Tongue Tie Trial.
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attend the 5-day follow-up and the mothers could not be con-
tacted. Of the 52 randomised to usual care in the comparison
group, nine (17%) mothers could not wait until 5 days (due to
painful feeding) and requested early frenotomy. Five-day
outcome measures were therefore available for 53 (96%) of the
intervention group and 52 (100%) of the comparison group,
and analysis showed no difference in the primary outcome—
LATCH score.

Secondary outcomes
The intervention improved the tongue-tie, as shown by a signifi-
cant increase in the HATLFF score, but the other breastfeeding
measures (IBFAT and pain) were no different from those in the
comparison group at 5 days. However, the change in BSES
between 0 and 5 days was significantly greater in the intervention
group compared with the comparison group (table 2). There was a
group difference at 5 days in the increase in percentage of women
only feeding by bottle (7.5% increase for the intervention group
and 15.5% increase for the control group)—see table 3.

After the 5-day assessment, 35 of the comparison group
requested a frenotomy, which was undertaken after counselling
by the lactation consultants because the mothers were still
having breastfeeding difficulties, and the infants’ tongue-tie had
not improved (no change in HATLFF score). Eight-week assess-
ments were achieved on 52 (95%) of the intervention group
and 50 (96%) of the comparison group, but only eight (15%)
of the comparison group had not had a frenotomy. Of these
only five were feeding exclusively at the breast, one was mixed
feeding, one was bottle feeding and one could not be
contacted.

At 8 weeks, there were no differences between the groups in
the breastfeeding measures or in infant weight (table 2). The
changes in self-efficacy scores after frenotomy seen in the inter-
vention group between 0 and 5 days were mirrored in the com-
parison group (most of whom had a frenotomy) between 5 days
and 8 weeks (table 2). Table 3 shows that over 80% of both
groups were still feeding at the breast at 8 weeks (Bristol average
58%).

Table 2 Changes in scores from baseline to 5 days and from 5 days to 8 weeks

Intervention
N=53
(median, IQR)

Comparison
N=52
(median, IQR)

p Values
(Mann–Whitney tests)

HATLFF score
0–5 days 4.5 (3.3–6) 0 (0–2.3) <0.0001

LATCH score
0–5 days 1 (0–2) 1 (0–2) 0.52

IBFAT score
0–5 days 0 (−1.8 to 1.0) 0 (0–1) 0.36

BSES
0–5 days 9 (1.8 to 12.3) 1 (−4 to +7.5) 0.002

5 days–8 weeks 3 (0 to 13) 10 (2 to 18) 0.082
Pain VAS score

0–5 days −2 (−3 to 0.4) −1 (13.5 to 1) 0.09
5 days–8 weeks −2 (−3 to −1) −2 (−3.5 to −0.6) 0.83

BSES, Breastfeeding Self-Efficacy score; HATLFF, Hazelbaker Assessment Tool for Lingual Frenulum Function; IBFAT, Infant Breast Feeding Assessment Tool; LATCH, Latch, Audible
swallowing, nipple Type, Comfort, Hold; VAS, Visual Analogue Scale.

Table 3 Method of feeding throughout the trial

Method of feeding χ2 test

Intervention
N (%)

Comparison
N (%) OR (95% CI) p Value

Assessment
By bottle 1 (1.8%) 0 (0%)
By bottle and breast 10 (18.2%) 5 (9.6%)
By breast only (exclusive)* 44 (80%) 47 (90.4%) 2.35 (0.76 to 7.31) 0.13

5 days
By bottle 5 (9.4%) 8 (15.5%)
By bottle and breast 13 (24.5%) 6 (11.5%)
By breast only (exclusive)* 35 (66%) 38 (73%) 1.40 (0.60 to 3.22) 0.43
By breast at all† 48 (91%) 44 (85%) 0.57 (0.17 to 1.88) 0.35

8 weeks N=52 N=50
By bottle 9 (17.3%) 10 (20.0%)
By bottle and breast 13 (25.0%) 8 (16.0%)
By breast only (exclusive)* 30 (57.7%) 32 (64.0%) 1.30 (0.59 to 2.89) 0.51
By breast at all† 43 (82.7%) 40 (80.0%) 0.84 (0.31 to 2.27 0.73

*Using ‘By bottle’ and ‘By bottle and breast’ as the reference group.
†Using ‘By bottle’ as the reference group.
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Safety outcomes
No adverse events were reported from the 102 mother/baby
pairs who completed the trial (95% CI 0 to 3.6). Out of 99 fre-
notomies, four (4%) had to be repeated because the initial pro-
cedure did not divide sufficient frenulum. Out of 99
frenotomies, 63 (64%) had a small white patch at the base of
the frenulum reported by the mother at 5 days, and these took a
median of 7 days (range 1–30 days) to heal.

Results of interviews
Twenty short interviews were conducted, seven with women in
the intervention group and 13 in the comparison group. For 12,
the baby in the trial was a first baby and for eight their second
or subsequent baby. Ten were breastfeeding exclusively at
8 weeks, six were mixed feeding and four formula feeding; they
lived in a range of 10 different postcode areas around Bristol.

All those interviewed had been happy to be approached to
take part in the trial; they felt that being in the study had not
delayed their treatment and that everything had seemed relevant
and the service was fast. Most of those interviewed reported
that they could feel a noticeable difference in how their baby
fed immediately after the frenotomy had been done; it was not
so painful and feeding also improved over the following few
days. The mothers’ reactions to having a frenotomy done are
illustrated in box 1.

The research team was interested in the mothers’ experience
of being randomised to the comparison arm and waiting for
5 days. While most interviewees from the comparison group
expressed a degree of disappointment and frustration at being
randomised to the non-intervention arm, others felt that it gave
them more time to decide if frenotomy was really needed. They
felt that 5–6 days was the most that they could have waited (see
quotes in box 2). A few mothers in the comparison group
decided not to have the frenotomy done at the 5-day appoint-
ment, but they were in the minority in the trial (see box 3).

DISCUSSION
This single centre randomised pragmatic trial has not been able
to demonstrate an advantage for early frenotomy in improving
breastfeeding difficulties in mild–moderate tongue-tie compared
with waiting for 5 days. The study was successfully conducted,
with excellent retention rates and high breastfeeding rates in
both arms at the 8-week end point. No safety concerns were
raised about frenotomy. The trial has shown that it is feasible to
explain equipoise about the role of frenotomy in mild–moderate
tongue-tie to mothers who are experiencing breastfeeding diffi-
culties, randomise them and to keep the majority of mothers in
the non-intervention arm engaged until 5 days. However, 17%
in the comparison arm did not last to 5 days without demanding
a frenotomy, and 15% switched to bottle feeding. The qualita-
tive interviews indicated that 5 days was the limit that women
were prepared to continue with painful and difficult feeding of
a tongue-tied infant. Other smaller trials11 14 15 of frenotomy
have used outcomes at 24 or 48 h, with follow-up to 3 months.

The tongue-ties did not resolve spontaneously, and after the
primary outcome at 5 days, most women in the comparison
group opted to have a frenotomy done. Of the mothers in the
comparison group, only 12% were feeding their babies at the
breast by 8 weeks without a frenotomy.

What we do not know, however, is how many women would
have given up breastfeeding if frenotomy had been not been

Box 1 Reactions to frenotomy: ‘immediate relief’

“After the snip, it was immediately different, he seemed to be
feeding much more efficiently. I’m really glad he got it done, it
definitely helped immeasurably” (#1: first baby, breast fed at
8 weeks).
“I was really struggling with feeding, having quite a lot of pain.
After it was cut, the first feed immediately afterwards was
certainly was one of the least painful ones I had done, and
within a day or two it felt much better” (#8: second baby,
previous tongue-tie, breast fed at 8 weeks)
“I wanted to try anything I could that would help with feeding
because I did not have a huge milk supply. He was having quite
a lot of difficulty feeding and after it was cut he did definitely
seem to feed better.” (#9: second baby, mixed fed at 8 weeks)
“The soreness went quite quickly because he was not falling off
and latching back on.” (#10: second baby, mixed fed at
8 weeks)

Box 2 Experience of being randomised to comparison
arm: ‘frustration, disappointment, time to decide’

“The only thing I did not like about it (in control group) was
that I then had 5 more days to sit and stress about it, I was
getting myself worked up about it, the thought of someone
cutting it. When it was done it was fine, she had a feed and
she was fine.” (#4: second baby, formula feeding at 8 weeks)
“Being randomised to control group, because it was only 5 days
and it was over a weekend, I thought it would be ok, I think if
it was two or three weeks or something it would have been
hard to last and I would have thought twice.” (#10: second
baby, mixed fed at 8 weeks)
“I was actually quite relieved because, as much as I thought it
was a good idea to get it done, I also was afraid that it was
going to be really painful for him. I was struggling to feed on
one side more than the other, which was making it really sore.
He was feeding quite often and that combined with his
tongue-tie was just—was making things ten times worse. So
after the 5 days, I thought if I wanted to carry on then it was
worth giving it a go to see if it sort of improved the situation
really.” (#16: 1st baby, formula fed at 8 weeks)

Box 3 Views of control mothers who decided not to
request frenotomy: ‘was it really needed?’

“..a little bit disappointed (randomised to comparison), but ..it
made us think about whether it was needed. When we came
back after 5 days we decided not to have it cut. I was coping
fine, but also I don’t really want to have things done unless you
really need it.” (#15: first baby, breast fed at 8 weeks)
“We weren’t sure whether we would be putting her in
discomfort (by having it done). So when we went back after five
days and the midwife did another assessment, she thought that
the tongue-tie had improved a little bit and feeding wasn’t
causing me any pain anymore, so we decided not to put our
daughter through anything that we didn’t need to.” (#18: first
baby, breast fed at 8 weeks)

Emond A, et al. Arch Dis Child Fetal Neonatal Ed 2014;99:F189–F195. doi:10.1136/archdischild-2013-305031 F193

Original article



available in a few days’ time; or how many women would have
requested frenotomy if they were not aware a service existed.
The trial hospital has good breastfeeding support from experi-
enced lactation consultants, and midwives and mothers know
that a frenotomy service is available. Half of the mothers who
were eligible but refused randomisation wanted frenotomy
straight away. Those randomised to the comparison arm knew
that a frenotomy would be offered if they still had breastfeeding
difficulties at 5 days.

The Bristol Tongue-Tie Trial encountered many of the issues
with assessment of tongue-tie and breastfeeding reported by
others.10 While the short HATLFF tool was able to categorise
the severity of tongue-tie, it is based on subjective assessments
and requires experience to apply consistently.1 16 The main limi-
tation of this trial is that the measures used to assess breast
feeding were relatively insensitive in picking up difficulties in
attachment due to tongue-tie, even in the expert hands of the
lactation specialists. This is in contrast to other studies that have
shown improvements in LATCH scores2 or IBFAT scores.14 The
self-efficacy tool, in which mothers rated their own confidence
in breastfeeding, proved to be the best measure. Maternally
rated self-efficacy has been shown to correlate well with overall
duration of breastfeeding20 21 and self-efficacy has been an
outcome in other trials of frenotomy.11

Painful nipples, due to inefficient sucking and frequent
attempts to latch on to the breast, is a common complaint from
mothers of tongue-tied babies and was a primary outcome
measure in other studies.13 24 While the simple VAS used in the
Bristol Trial was not sensitive enough to show differences
between the groups, the relief of painful sucking provided by
frenotomy was a clear theme emerging from the qualitative
interviews.

Simple inspection of a tongue-tie is not enough to determine
which infants should be offered early frenotomy, and clinical
assessment must include observation and measurement of the
effectiveness of feeding. Better assessment tools are needed.9 10

There is a continuing need for lactation support even after a fre-
notomy to ensure breastfeeding is established and maintained.
This trial, the largest so far reported, adds to the available evi-
dence by showing that mild–moderate tongue-tie can be
managed with breastfeeding support for 5 days but that if
feeding is still difficult and painful at this point, then mothers
want their babies to have a frenotomy—which is a safe and
low-cost procedure.

In conclusion, tongue-tie is a common condition which is not
easy to measure objectively, and its impact on feeding is compli-
cated to assess. Although the majority of mothers of infants
with mild–moderate tongue-tie were compliant for 5 days with
the treatment arm to which they were allocated, this carefully
conducted randomised trial could not demonstrate an objective
and sustained improvement in breastfeeding following the pro-
cedure because the majority in the comparison arm ended up
having the intervention.
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