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Abstract

Background: Ankyloglossia is a condition present in some newborns and can be associated with breastfeeding difficulties,
leading to symptoms in the child and the mother. This study aimed to analyze the characteristics of newborns with tongue-tie
and the symptoms reported by their mothers, and the short and long-term outcomes of frenotomy. Methods: We conducted
a prospective and observational 7-month study in a Baby-Friendly Hospital (BFH). We included all the breastfed newborns
without comorbidities that underwent a frenotomy. Results: A total of 33 frenotomies were performed. The most common
findings before the procedure were maternal breastfeeding pain (29/33), ineffective latch (18/33), and maternal nipple lesions
(18/33). We observed that newborns surgically intervened later showed a high incidence of jaundice (p = 0.03), weight loss
greater than 10% at hospital discharge (p = 0.004), and their mothers experienced pain more often (p = 0.004). At one mon-
th of age, there was an improvement in breastfeeding-related pain (p = 0.012) and its intensity (p = 0.016), the presence of
maternal cracked nipples (p < 0.01), and latching on (p < 0.07). Conclusions: Ankyloglossia can prevent the correct esta-
blishment of breastfeeding. Frenotomy is associated with few complications, and when appropriately indicated, may have a
positive impact on breastfeeding, reducing maternal pain, the presence of nipple lesions, and latching problems.
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Prevalencia de la anquiloglosia en el recién nacido e impacto de la frenotomia en un
hospital de la Iniciativa para la Humanizacion de la Asistencia al Nacimiento y la
Lactancia

Resumen

Introduccion: La anquiloglosia esta presente en algunos recién nacidos y puede interferir en el amamantamiento, produ-
ciendo sintomatologia en el nifio y en la madre. El objetivo de este estudio fue analizar las caracteristicas de los recién
nacidos con anquiloglosia, asi como la sintomatologia referida por sus madres, y la evolucion tras la frenotomia. Métodos: Es-
tudio observacional analitico prospectivo de las frenotomias realizadas en la planta de maternidad de un hospital IHAN
(Iniciativa para la Humanizacion de la Asistencia al Nacimiento y la Lactancia) durante 7 meses. Se incluyeron todos los
recién nacidos alimentados inicialmente con lactancia materna a quienes se realizé una frenotomia. Resultados: Se realizaron
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33 frenotomias. Los hallazgos mds frecuentes previos a la frenotomia fueron dolor con las tomas (29/33), dificultad en el
agarre (18/33) y presencia de grietas (18/33). Asimismo, se vio que los pacientes intervenidos mas tarde presentaban con
mayor frecuencia ictericia (p = 0.03) y pérdida de peso superior al 10% previa al alta (p = 0.004), y sus madres presentaron
dolor con mayor frecuencia (p = 0.004). Al mes de vida se observd la mejoria del dolor con las tomas (p = 0.012) y su in-
tensidad (p = 0.016), la presencia de grietas (p < 0.01) y el agarre al pecho (p < 0.01). Conclusiones: La anquiloglosia
puede impedir el correcto establecimiento de la lactancia materna. La frenotomia presenta escasas complicaciones y, cuan-
do estd bien indicada, puede mejorar el amamantamiento, reduciendo el dolor, la presencia de grietas y las dificultades en

el agarre.

Palabras clave: Anquiloglosia. Frenillo lingual corto. Frenotomia. Lactancia materna. Lactancia.

Introduction

Ankyloglossia (also known as lingual frenulum, tongue-
tie, or tongue-tied tongue) is defined as a membrane that
holds the tongue at the lower midline’. Depending on the
attachment, it can be anterior or posterior®:

— Ankyloglossia type | (anterior): the location is the tip
of the tongue, giving it a heart shape when viewed
anteriorly. The frenulum produces a restriction of the
free movement of the tongue, preventing it from ele-
vating and extending.

— Ankyloglossia type Il (anterior): it is found further
back from type 1, about 2-4 mm away from the tip
of the tongue. It is moderately restrictive, allowing
elevation and extension of the tongue, although
not in its entirety.

— Ankyloglossia type Ill (posterior): it is located further
back than the positions described above. It allows
extension of the tongue but not its elevation and has
a submucosal component.

— Ankyloglossia type IV or submucosal frenulum (pos-
terior): the frenulum is not easily visible because it is
located below the submucosal tissue. If there is
movement, it is asymmetric, and when opening the
mouth, the tongue and mouth become twisted. It al-
most totally impedes the movement of the tongue.
Physical features of the oral anatomy and tongue

functionality are considered for diagnosis. The
Hazelbaker descriptive assessment instrument is the
most used tool for the diagnosis of ankyloglossia®. It
consists of five items regarding the aspect of the tongue
and seven items related to its function, each of which
is scored from 2 to 0. A total score of < 8 for aspect or
< 11 for function are predictors of frenotomy.

Effective coordination between suckling, swallow-
ing, and breathing is necessary for the newborn to
feed appropriately. This process is influenced by
tongue movements (extension, elevation, lateralization,
peristaltic movements), so newborns with ankyloglossia
have difficulties in breastfeeding*®.

A variety of symptoms can be observed in both the
mother and the infant. The mother presents breastfeed-
ing-related pain (with or with no cracked nipples), and
the deficient stimulation of the breast by the newborn
hinders milk production or produces an inadequate
emptying of the breasts, which can lead to mastitis.
Furthermore, the newborn suffers from lack of weight
gain, takes very long feedings (some feedings overlap
with the following ones), gets “irritated” with the breast,
does not hold it well, develops lactation callus, chokes
very often, makes noise when sucking (clicks) and has
hollow cheeks*67.

The treatment for ankyloglossia is frenotomy, a minor
procedure in which sterile scissors cut and release the
frenulum to ensure proper tongue mobility. As it is a
quick and minimally painful technique, anesthesia is not
usually used. It is a simple, safe procedure with minimal
risks, which may cause a small amount of local bleed-
ing. Other risks that may occur, although very excep-
tionally, are bleeding, infection, pain, ulceration, lesions
in the tongue and submandibular ducts, and ineffec-
tiveness of the treatment due to fibrosis or recurrence
of the frenulum?®8,

Depending on the center, frenotomy may be associ-
ated with an evaluation and follow-up by a breastfeed-
ing specialist. Furthermore, after the intervention,
exercises for rehabilitating the tongue musculature are
usually explained and given®°.

In most cases, immediate relief of the mothers’ pain
is observed. In the days following the intervention,
improvement is observed in all other aspects*8°.

This study aimed to analyze the characteristics of
newborns with ankyloglossia, as well as the symptoms
reported by their mothers, and to see the evolution of
different manifestations such as breastfeeding-related
pain, its intensity, latching problems, cracked nipples,
mastitis, jaundice, and weight stagnation one month
after frenotomy.

419



420

Bol Med Hosp Infant Mex. 2021;78(5)

Methods

We conducted a prospective analytical observational
study of frenotomies performed in the maternity ward
of a BFH (Baby-Friendly Hospital). Frenotomies were
performed in the first days of life, before discharge, over
7 months (February 2019 to August 2019). All 33 patients
who were breastfed and with no associated comorbid-
ities were included in the study.

Newborns with artificial feeding, comorbidities, and
those who underwent frenotomy after discharge from
the maternity ward were excluded from the study.

A survey was applied to the mothers to record the
most frequent symptoms associated with ankyloglos-
sia, both in the newborns and mothers. The visual
analog scale was used in those mothers who presented
pain: 0-2 mild pain, 3-7 moderate, and 8-10 intense.
Other data such as birth weight, age when the frenot-
omy was documented, sex, and type of frenulum were
also recorded. According to the Coryllos et al.? anatom-
ical scale, the type of frenulum was defined, and the
functional evaluation was performed using the
Hazelbaker tool®. Excessive weight loss was defined as
more than 10% of the birth weight before discharge
from the maternity ward.

During the first hours of life, an early frenotomy was
advised to the family of those patients who presented
significant ankyloglossia with frenulum type I, regard-
less of the associated symptoms. For the rest of the
patients, the functional evaluation and the symptom-
atology reported by the mother were also considered.

Informed parental consent to include the patient’s
data in the study was obtained in written form before
performing the frenotomy. The ethics committee of the
hospital approved the study.

One month after the frenotomy, families were con-
tacted to evaluate the issues recorded at the time of
the frenotomy and to assess any changes. In addition,
the newborn’s type of feeding and weight were also
examined.

The data were analyzed with the Statistical Package
for Social Science Software (SPSS), IBM® version 19.0.
The dispersion of quantitative variables was expressed
as mean and standard deviation (SD) or range, using
absolute and relative frequencies for qualitative vari-
ables. The Kolmogorov-Smirnov test was used to test
the normality of the distribution of the variables under
study. The statistical difference between group means
was compared with the nonparametric Mann-Whitney
test. The nonparametric Kruskal-Wallis test was used
with variables having at least three categories. Analysis

of serial determinations of a nonparametric quantitative
variable was performed using the Wilcoxon rank-sum
test. Qualitative variables were analyzed using a
Pearson’s y? test when possible (Fisher’s exact test if
the expected value per group was < 5). The Mc Nemar’s
2 test was used to compare the paired qualitative vari-
ables. p-values < 0.05 ts were considered statistically
significant.

Results

During the study period, 305 infants were born, and
36 cases of ankyloglossia were detected (11.7%).
Thirty-three frenotomies were performed on the mater-
nity ward (10.8%) in 18 males (18/33; 54.4%) and
15 females (15/33; 45.5%). In most cases, newborns
received breastfeeding (32/33; 97%). Only one of the
newborns (NB) received mixed feeding (1/33; 3%).
Frenotomy was not required in three asymptomatic NBs
with ankyloglossia.

In NBs who required frenotomy, the most frequent
type of ankyloglossia was type Il (15/33; 45.4%), fol-
lowed by type Ill (8/33, 24.2%), type IV (6/33, 18.2%),
and type | (4/33, 12.1%).

No medium- or long-term complications of the proce-
dure were recorded. Only one case (1/33; 3%) attend
consultation for irritability 24 hours after frenotomy,
which was self-limited after some days.

The mean age of intervention was at one day of life,
being the earliest at 4 hours of life and the latest at
6 days. The NBs were born between week 36 and week
41+3, with a mean gestational age of 39 weeks +1'39.
The weight of the newborns ranged from 2380 g to
4540 g, with a mean of 3224 + 489 g.

Regarding the symptomatology associated with anky-
loglossia before frenotomy, the most frequent findings
were breastfeeding-related pain (29/33; 87.9%), diffi-
culty in latching (18/33; 54.5%), and cracked nipples
(18/33; 54.5%). There were no cases of mastitis.
Jaundice was observed in six NBs (6/33; 18.2%) and
weight loss > 10% in three NBs (3/33; 9.1%).

The mothers with pain reported moderate to severe
intensity (the mean value on the visual analog scale
was 7, ranging from 5 to 9) (Table 1).

When analyzing the previously described data, no
significant differences were observed between the type
of frenulum and the age at which frenotomy was per-
formed (Kruskal Wallis 4.219, p = 0.239). Furthermore,
breastfeeding-related pain tended to be higher with
type Il frenulum (Fisher 5.083, p = 0.096). Also, cracked
nipples were more frequently present in mothers of
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Table 1. Pain intensity before frenotomy

L o] e ] e | e | Wi [ Wi | 0|
121

Without pain 4
With pain Mild (0-2) 0 0
Moderate (3-7) 19 57.6
Severe (8-10) 10 30.3
SD, standard deviation.
children with frenulum types I, Ill, and IV compared

with type | (Fisher 7.861, p = 0.042). We also observed
that patients who underwent surgery later in life pre-
sented jaundice (Mann-Whitney’s U-test 29, p = 0.013)
and excessive weight loss more frequently (Mann-
Whitney’s U-test 4.5, p = 0.004), and their mothers
presented pain more frequently (Mann-Whitney’s U-test
20, p=0.035) as well.

Follow-up at one month of life

At one month of life, 19 of the infants continued to be
exclusively breastfed (19/33; 57.6%), six with mixed
lactation (6/33; 18.2%), and eight with artificial lactation
(8/33; 24.2%). Of the latter group, three abandoned
breastfeeding because latching problems persisted,
and five because of maternal decision, with no other
associated problem.

Regarding mothers with exclusive breastfeeding or
mixed lactation at one month of life, we found difficulty
with latching (5/25; 20%), breastfeeding-related pain
(8/25; 32%), and cracked nipples (3/25; 12%) (Table 2).
These results represent a statistically significant
improvement in these items (McNemar p = 0.012, p <
0.01, and p < 0.01, respectively).

Most of the mothers did not report breastfeeding-re-
lated pain. However, the pain scores ranged from 2 to
7 among the mothers who experienced pain. Pain
intensity before frenotomy was significantly higher than
one month later after frenotomy. The mean pre-inter-
vention pain score of the total sample was 6.33 + 2.56
and 0.88 +1.74 at one month of life (Wilcoxon -4.75,
p < 0.01). In the group of mothers who reported no
breastfeeding pain at one month of life, the mean pain
intensity decreased from 6.2 + 2.5 before frenotomy to
0 (Wilcoxon -4.15, p < 0.01). In mothers who still
reported pain at one month of life, pain intensity also
decreased, from 6.75 + 2.87 before frenotomy to 3.63
+ 1.6 at one month (Wilcoxon -2.11, p = 0.035).

0 0 0 0
7 5 7 1
8 8 9 0

Table 2. Symptomatology in mothers and newborns with
breastfeeding or mixed lactation associated with
ankyloglossia before and after frenotomyc

Before frenotomy | At one month of
life
]

n=33 % n=33 %
Difficulty 18 54.5 5 15.15 <0.01
with
latching
Jaundice 6 18.2 0 0 0.031
Weight 3 9.1 1 3 0.625
loss
Pain 29 87.9 8 24.24 <0.01
Cracked 18 54.5 3 9 < 0.01
nipples
Mastitis 0 0 1 3 1

All the NBs showed weight gain: the mean weight
was 4217 g + 781 at one month of life (mean increase
of 993.73 g + 576.37). This weight gain in the first
month of life was found in exclusively breastfed infants
or mixed and artificial lactation. No differences were
found among the groups (Kruskal Wallis 1.969,
p = 0.374).

Discussion

This study demonstrates that ankyloglossia influ-
ences the correct initiation of breastfeeding and that an
adequately indicated frenotomy has a positive impact
on breastfeeding.

Ankyloglossia is a relatively frequent finding on the
NBs physical examination, with a reported prevalence
that varies between < 1% and 10% in the literature' 46114,
Also, this condition is more frequent in males*’. In dif-
ferent studies, the prevalence of this condition varies
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because there is no clear definition of ankyloglossia and
criteria indicating when a frenotomy should be per-
formed'®'8. This intervention was detected in 11.7% of
NBs (36/305) in our center, with the most frequent type
of frenulum being type II.

In this study, the prevalence of ankyloglossia was
higher than that found in other studies. This study was
carried out in a BFH, with expert staff in breastfeeding,
where an exhaustive evaluation of breastfeeding is car-
ried at the maternity ward during the entire stay of the
mothers and the NBs, which allows diagnosing ankylo-
glossia early and intervening when necessary. It also
allows to detect and treat those patients in whom anky-
loglossia could go unnoticed, such as NBs with frenu-
lum type 1V, who are more challenging to diagnose, and
in whom an under-diagnosis could lead to an abandon-
ment of breastfeeding’-6'”. Ankyloglossia makes breast-
feeding difficult’®'. Most NBs with ankyloglossia can
initially breastfeed without great difficulty’, but problems
related to breastfeeding, mainly pain, develop soon
after.

We consider that the indication to perform a frenot-
omy should be associated with a correct evaluation by
a breastfeeding specialist with subsequent follow-up.
Frenotomy, evaluation by a breastfeeding specialist, and
subsequent follow-up should be associated to ensure
successful breastfeeding in NBs with ankyloglossia®®.
In our center, we also provide a written set of post-frenot-
omy rehabilitation exercises. However, the benefits of
these exercises have not been demonstrated in any
study©.

Coinciding with what has been published in other
series, the symptom most frequently associated with
ankyloglossia was moderate to intense breastfeed-
ing-related pain (87.9% of the mothers) and the appear-
ance of cracked nipples (54.5%)8 118,

Breastfeeding-related pain tended to be high with
frenulum type Il (p = 0.096). Cracked nipples were more
frequent in NBs with frenulum types Il, Ill, and IV than
with frenulum type | (p = 0.042). This finding may not
be evaluable due to the small number of patients in
each group. Furthermore, it should be considered that
children with type | frenulum were operated on earlier
than the other patients, so their mothers might not have
developed the cracked nipples yet. However, no signif-
icant differences were found between the type of fren-
ulum and the age at which frenotomy was performed.

The appearance of cracked nipples could be related
to the sooner frenotomy in NBs with type | frenulum.
Moreover, a later intervention was associated with a
higher incidence of jaundice, a higher incidence of

weight loss > 10%, and mothers also presented pain
more frequently, all of these differences being statisti-
cally significant"'°,

The complications secondary to frenotomy are bleed-
ing, infection of the area, pain, tongue or submandibu-
lar duct injury, and recurrence®'>2, In this series, only
one NB presented pain; thus, it can be considered a
safe technique in the hands of specialized personnel.

In the follow-up at one month of life, there was a sta-
tistically significant decrease in the number of patients
presenting symptoms associated with breastfeeding. In
addition, there was a decrease in the number of moth-
ers with cracked nipples and pain. Most of them no
longer presented pain, but those with pain reported mild
intensity. These data coincide with those published in
other series in which the main finding was a significant
decrease in the number of mothers presenting pain and
their pain scores'>1420.21, After frenotomy, other aspects
that improved were the presence of cracked nipples and
difficulties in latching.

At one month of life, eight mothers abandoned breast-
feeding, of which three stopped breastfeeding due to
persistent difficulty in latching. This study did not eval-
uate other factors that could influence breast latching,
which could be the subject for a future study. Another
limitation encountered was the lack of a control group,
which was not considered for ethical reasons.

We can conclude that ankyloglossia plays an essen-
tial role as a cause of breastfeeding difficulties. Although
with a few complications, frenotomy is a simple inter-
vention that significantly improves the difficulties pre-
sented. Also, this intervention should preferably be
associated with evaluation and follow-up by a lactation
specialist.

Finally, it is essential to carry out a more precise
definition of the term ankyloglossia and standardize
criteria for frenotomy.
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