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ABSTRACT
The goal is to present a clinical case of a baby diagnosed with ankyloglossia evaluated 
clinically and by surface electromyography, during bottle sucking before and after 15, 
30 and 60 days of lingual frenotomy. Based on the anatomofunctional evaluation of the 
Tongue Frenulum Assessment Protocol in Babies, interference of the lingual frenulum was 
identified. The tongue, during sleep, was positioned on the floor of the mouth. The initial 
electromyographic evaluation of the suprahyoid muscles, during bottle feeding, showed 
asymmetry in root mean square (RMS) values, in microvolts (μV), between the right and 
left suprahyoid muscles.  The evaluation was repeated after 15, 30 and 60 days after 
lingual frenotomy. After 15 days, appropriate lip and tongue posture, coordinated sucking 
movements, and absence of noises or choking were observed.  After 30 days, symmetry 
was observed between the suprahyoid muscles, which was maintained 60 days after 
the surgical procedure. After lingual frenotomy, the adequacy of the position of lips and 
tongue, during rest and sleep, was reestablished within 15 days, and after 30 days of the 
procedure, there was adequacy of the tongue posture, during crying, and symmetry of the 
electromyographic activity of the suprahyoid muscles, during sucking. The results were 
maintained until the end of the study.
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INTRODUCTION

The infant lingual frenulum is a dynamic structure 
formed by a fold in the fascia of the floor of the mouth1. 
Recent studies report that the anatomical variations of 
the tongue frenulum occur because a portion of tissue 
that did not undergo apoptosis, during embryonic 
development, remains on the sublingual surface of the 
tongue. This condition is called ankyloglossia2-5.

Ankyloglossia is a congenital anomaly that can 
restrict tongue movements2,3. Ankyloglossia changes 
the usual position of the tongue, as it makes it difficult 
to attach it to the hard palate, impacting jaw devel-
opment, which can lead to breathing disorders during 
sleep4. The lips are also changed4, with a tendency to 
lack of sealing. These factors negatively impact the 
correct craniofacial growth and development as well as 
chewing, speaking and sucking functions4,6,7.

Due to difficulty in sucking, ankyloglossia may be 
responsible for discontinuing exclusive breastfeeding, 
as it makes milk extraction difficult, interferes with weight 
gain, and generates complaints from the mother, such 
as nipple fissure, pain during breastfeeding, mastitis 
and signs of colic and reflux in children5,7-9.

When correctly diagnosed, ankyloglossia can be 
treated through lingual frenotomy6,8,10,11. However, 
the findings after frenotomy are still controversial. 
One study reported that frenotomy reduced mothers’ 
breast pain and symptoms of gastroesophageal reflux7. 
Another study, using surface electromyography, 
identified differences in the electromyographic activity 
of suprahyoid muscles in babies with ankyloglossia, 
characterized by different locations of attachment of the 
frenulum on both the tongue and the floor of the mouth, 
but no research was found using the surface electromy-
ography (EMGs) after frenotomy12. 

Therefore, as findings after lingual frenotomy are 
still scarce, this study aimed at presenting a clinical 
case of a baby diagnosed with ankyloglossia who was 
evaluated clinically and by surface electromyography, 
during bottle sucking before and after 15, 30 and 60 
days of lingual frenotomy.

CASE REPORT 

The study was approved by the Research Ethics 
Committee of the Hermínio Ometto Foundation, under 
No. 5.460.945 and CAEE No. 59292122.8.0000.5385O 
Foundation, Brazil. Those responsible for the baby 
were duly informed about the procedures carried out in 
the study and signed the Informed Consent Form.

This is a clinical case of a male baby, full-term 
pregnancy, natural birth and without perinatal compli-
cations, clinically evaluated at three months of age 
using the Tongue Frenulum Assessment Protocol in 
Babies13, and through EMGs of the right and left supra-
hyoid muscles during three minutes of bottle sucking12. 

According to the mother’s report, initially there was 
difficulty latching on. The baby released the nipple 
easily, made noises during sucking and showed 
pauses and signs of tiredness. The feeding time was, 
on average, 18 minutes. Thus, she started using a 
bottle, but the difficulty in feeding the baby persisted. 
Uncoordinated movements were identified with leakage 
of milk, choking, long pauses, regurgitation and noise 
during swallowing.

The structures of the stomatognathic system and the 
suction function were clinically evaluated by a speech 
therapist specialized in Orofacial Motricity through 
the application of the Tongue Frenulum Assessment 
Protocol in Babies13, validated for application in Brazil14.

Application of the Tongue Frenulum Assessment 
Protocol in Babies

The anatomofunctional assessment - items 1, 2 
and 3 - identified posture of lips parted at rest (score 
2), tendency for the tongue to be lowered during crying 
(score 2) and shape of the tongue during crying with a 
slight crack at the apex (score two). The sum of items 1, 
2 and 3 was 6, identified as the worst result.

For item 4, a frenulum of possible visualization was 
observed, thin in thickness (score 0), fixation on the 
sublingual surface between the middle third and the 
apex (score 2) and, on the floor of the mouth, visible 
from the lingual caruncles (score 0).

The sum of items 1, 2, 3 and 4 totaled 8. Interference 
of the lingual frenulum is considered in scores equal to 
or greater than 714.

After the diagnosis of ankyloglossia, frenotomy was 
performed by a dental surgeon, specialist in oral and 
maxillofacial surgery, using topical anesthetic, scissors 
and a tentacannula.

Electromyographic Assessment
After the clinical evaluation, the surface electromyo-

graphic evaluation was performed. 
The electromyographic activity was recorded using 

New Miotool 400® (Miotec) equipment and Miograph 
software, with a sampling frequency of 2,000 Hz, a 
low-pass filter of 20 Hz and a high-pass filter of 500 
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Hz, neonatal-sized disposable electrodes Maxicor® 
(Pinhais, PR, Brazil), foamed with solid gel, hypoaller-
genic adhesive, stainless steel button and AgCI cotter 
pin. Two electrodes were used, with a distance of 20 
mm between them, for each collection point.

The skin in the region of the suprahyoid muscles 
and the styloid process of the ulna was cleaned with 
gauze and 70% alcohol.

The electrodes were attached to the region of the 
suprahyoid muscles from the midline below the chin in 
a postero-anterior direction on the right and left sides. 
The reference electrode was positioned on the styloid 
process of the ulna on the right arm. Baby and mother 
were positioned comfortably, so that the electrodes 
had little movement interference.

The electromyographic signal was collected for 
three minutes in the right suprahyoid (SHD) and left 
suprahyoid (SHE) muscles during breastfeeding using 
a MAM® bottle and 1 MAM® teat (MAM Babyartikel 
GesmbH, Vienna, Austria) Slow Flow. The mother was 
instructed to schedule the feeding so that the baby 
would not be fed for at least an hour.

For data analysis, a total period of three minutes 
collected during bottle sucking was used. Root mean 

square (RMS) values ​​were calculated. The RMS is a 
fundamental measure of the magnitude of an electro-
myographic signal in the time domain (amplitude), 
expressed in microvolts (μV)9, and is considered the 
“gold standard”15. The data were not normalized in 
order not to mask possible asymmetries.

The application of the tongue frenulum assessment 
protocol in babies and the EMG recordings were 
performed before and after 15, 30 and 60 days of 
frenotomy.

RESULTS

Fifteen days after frenotomy, the lips were occluded 
and the tongue was elevated during sleep. The baby 
continued to have a tendency to position the tongue 
in the midline with elevation of the sides during crying. 
There was an increase in the interval between bottle 
feedings to more than two hours. The noises during 
breastfeeding decreased and the choking stopped.

In the reassessment after 30 and 60 days after 
frenotomy, the baby maintained the posture of 
occluded lips at rest and the tongue elevated during 
sleep. During crying, the tongue became positioned in 
the midline (Figure 1).

Figure 1. Images collected during clinical evaluation before, after 15, 30 and 60 days of frenotomy
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Fifteen days after lingual frenotomy, a decrease in 
asymmetry was observed. The left suprahyoid muscles 
showed a value of 39.18 μV and the right suprahyoid 
muscles 24.15 μV. Thirty days after lingual frenotomy, 
asymmetry was observed between the right suprahyoid 
(32.72 μV) and left suprahyoid (34.72 μV) muscles. 
The symmetry was maintained in the evaluation after 
60 days, with the value for the left suprahyoid muscles 
being 44.11μV and the right suprahyoid muscles being 
40.02μV (Chart 1).

After lingual frenotomy, an adequate sucking 
rhythm and coordination between sucking/swallowing/
breathing were observed during bottle feeding, with no 
milk leakage, choking and long pauses.

The initial EMG evaluation of the right and left supra-
hyoid muscles during three minutes of bottle feeding 
showed asymmetry between the muscles evaluated. 
The RMS value was 25.32 microvolts (µV) for the right 
suprahyoid muscles, and 49.44 µV for the left supra-
hyoid muscles.

Chart 1. Values in RMS (Root Means Square) obtained through electromyographic evaluation before frenotomy and after 15, 30 and 60 
days

Muscles Before After 15 After 30 After 60
Right suprahyoid 25.32 μV 24.15 μV 32.72 μV 40.02 μV
Left suprahyoid 49.44 μV 39.18 μV 34.72 μV 44.11 μV

Caption: μV = microvolts 

DISCUSSION
The Tongue Frenulum Assessment Protocol in 

Babies13, validated for use in Brazil14, was applied to 
evaluate the interference of the frenulum in tongue 
movements and proved to be sensitive for identifying 
changes occurring before and after lingual frenotomy. 

By observing data from the clinical examination 
15 days after frenotomy, it was possible to notice an 
increase in the interval between feedings, a decrease in 
clicking sounds and noises during swallowing, findings 
that corroborate the study published by Martinelli et 
al10. The tongue actively participates in sucking and 
is essential for the adequate extraction of breast milk. 
The high tip of the tongue facilitates compression of 
the nipple to the base and, when lowered, the nipple 
expands to the transition region between the hard and 
soft palate, causing a vacuum and allowing milk to flow 
into the soft palate, thus ensuring greater effectiveness 
in the dynamics of sucking and extracting milk12. In 
this way, lingual frenotomy increases the number of 
suctions and reduces the duration of pauses between 
suctions10, allowing a recovery of adequate suction 
patterns16.

The tongue must be attached to the hard palate 
at rest and the presence of ankyloglossia leads the 
tongue to remain low in the oral cavity at rest14. In 
this clinical case, it was found that, 15 days after the 
procedure and until the end of the study, these signs 
changed, with the adequate positioning of the tongue 
at rest, attached to the hard palate during sleep, and 

occluded lips6. The tongue plays an important role in 
the development of craniofacial structures. At rest, the 
light and constant pressure of the tongue against the 
hard palate, counterbalanced by the pressure provided 
by adequate lip sealing, serves as a guide for maxillary 
growth. Ankyloglossia makes it difficult to attach the 
tongue to the hard palate, a factor responsible for the 
correct craniofacial growth and development, and can 
cause adaptations in chewing, speaking and sucking 
functions6,7,12. 

However, during crying, the tongue continued to 
tend to remain in the midline with elevation of the sides 
15 days after frenotomy. In babies without changes 
to the lingual frenulum, the tongue tends to be in the 
midline or elevated during crying. Thus, the finding 
indicates limitation of the superior longitudinal muscle, 
whose primary function is dorsiflexion of the tip of the 
tongue, which allows the anterior part of the tongue to 
be positioned in the palatal rugae at rest, on the palate 
for swallowing and ensures elevation from the tip of the 
tongue to produce sounds that involve this character-
istic17. The expected change was identified at 30 days 
and remained until the end of the study.

Case monitoring was also carried out through EMGs. 
During suction, the suprahyoid muscles, composed of 
the digastric, geniohyoid and stylohyoid muscles, can 
be monitored using EMGs, which allows changes in 
suction patterns to be monitored over time12. 

It was possible to observe that, before frenotomy 
and after 15 days, the electrical activity of the right and 
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This case report showed that ankyloglossia had 
the clinical outcome of early interruption of exclusive 
breastfeeding18. 

CONCLUSION

After lingual frenotomy, the adequacy of the position 
of lips and tongue, during rest and sleep, occurred 
within 15 days, while the adequacy of the tongue 
position, during crying and sucking, occurred 30 days 
after the procedure, with improvement in the symmetry 
of the electromyographic activity values ​​collected in the 
suprahyoid muscles between the right and left sides.

REFERENCES
1.	 Mills N, Keough N, Geddes DT, Pransky SM, Mirjalili SA. 

Defining the anatomy of the neonatal lingual frenulum. Clin Anat. 
2019;32(6):824-835. https://doi.org/10.1002/ca.23410 PMID: 
31116462.

2.	 Martinelli RL de C, Marchesan IQ, Berretin-Felix G. Longitudinal 
study of the anatomical characteristics of the lingual frenulum and 
comparison to literature. Rev. CEFAC. 2014;16(4):1202-7. https://
doi.org/10.1590/1982-021620149913

3.	 Martinelli RL de C, Queiroz Marchesan I, Jordão Gusmão R, Castro 
Rodrigues A de, Berretin-Felix G. Histological characteristics of altered 
human lingual frenulum. Int J Pediatr Child Heal. 2014b;2(1):5-9. 
http://dx.doi.org/10.12974/2311-8687.2014.02.01.2 

4.	 Campanha SMA, de Castro Martinelli RL, Palhares DB. Position of 
lips and tongue in rest in newborns with and without ankyloglossia. 
Codas. 2021;33(6):1-5. https://doi.org/10.1590/2317-
1782/20202020069 PMID: 34190809.

5.	 Costa-Romero M, Espínola-Docio B, Paricio-Talayero JM, 
Díaz-Gómez NM. Anquiloglosia en el lactante amamantado. Puesta 
al día. Arch Argent Pediatr 2021;119(6):e600-e609. http://dx.doi.
org/10.5546/aap.2021.e600

6.	 Martinelli RLC, Marchesan IQ, Gusmão RJ, Berretin-Felix G. Effect of 
lingual frenotomy on tongue and lip rest position: A nonrandomized 
clinical trial. Int Arch Otorhinolaryngol. 2022;26(1):E69-74. https://
doi.org/10.1055/s-0041-1726050 

7.	 Ghaheri BA, Cole M, Fausel SC, Chuop M, Mace JC. Breastfeeding 
improvement following tongue-tie and lip-tie release: A prospective 
cohort study. Laryngoscope. 2017;127(5):1217-23. https://doi.
org/10.1002/lary.26306  

8.	 Campanha SMA, Martinelli RL de C, Palhares DB. Association 
between ankyloglossia and breastfeeding. Codas. 2019;31(1):1-7. 
https://doi.org/10.1590/2317-1782/20182018264 PMID: 30810632.

9.	 França ECL, Albuquerque LCA, Martinelli R de CL, Gonçalves IMF, 
Souza CB, Barbosa MA. Surface electromyographic analysis of the 
suprahyoid muscles in infants based on lingual frenulum attachment 
during breastfeeding. Int J Env Res Public Heal. 2020;30(17):859. 
https://doi.org/10.3390/ijerph17030859 

10.	Martinelli R de CL, Marchesan IQ, Gusmão RJ, Honório HM, 
Berretin-Felix G. The effects of frenotomy on breastfeeding. J 
Appl Oral Sci. 2015;23(2):153-7. https://doi.org/10.1590/1678-
775720140339 PMID: 26018306. PMCID: PMC4428459. 

left suprahyoid muscles still remained asymmetric, 
showing the lack of balance between the muscles 
when performing suction and, possibly, compensations 
in the attempt to perform the function. More symmet-
rical values ​​in electrical activity were observed at 30 
days, possibly characterizing greater synchronicity 
and competence between the muscles analyzed after 
frenotomy, remaining so until the end of monitoring. 
Another study evaluated the electrical activity in the 
same muscles involved in the baby’s sucking and 
concluded that the electrical activity was greater in 
children who had the lingual frenulum inserted in 
the middle third of the tongue and visible from the 
sublingual caruncle compared to those with the lingual 
frenulum fixed to the apex of the tongue and visible 
from the inferior alveolar ridge12. Throughout this study, 
it was possible to observe that there was an increase 
in electrical activity, with the EMG signal amplitude 
values ​​observed at 60 days being similar to those 
found in babies who had the lingual frenulum inserted 
in the middle third of the tongue and visible from the 
sublingual caruncle12. Therefore, EMGs proved to 
be effective for diagnosing changes in the lingual 
frenulum, whose fixation points raise doubts regarding 
the restriction of tongue mobility12. 

After frenotomy, and with the application of the 
Tongue Frenulum Assessment Protocol in Babies14, it 
was observed that there was no frenulum interference in 
tongue movements and remission of family complaints 
related to bottle sucking, although there was no 
possibility of resumption of natural breastfeeding. In 
this case, the interference of the frenulum in tongue 
movements contributed to early weaning12, as ankylo-
glossia is related to impairments in breastfeeding18. 
The main problems identified in cases of altered lingual 
frenulum in relation to breastfeeding are difficulties 
in latching on, nipple pain and fissures, prolonged 
breastfeeding time, reduced milk intake by the baby, 
weight loss, dehydration and growth deficiency. These 
factors can make it difficult to continue breastfeeding 
with consequences for the baby’s health and, subse-
quently, for the development of chewing, speaking12 
and breathing19 functions.

The use of a standardized clinical assessment 
instrument in this case study made it possible to analyze 
and compare results after frenotomy. The diagnosis 
of ankyloglossia is important and must be carried 
out early, still in the maternity ward20-22, to encourage 
breastfeeding, especially during the period recom-
mended by the World Health Organization (WHO).

https://doi.org/10.1002/ca.23410
https://doi.org/10.1590/1982-021620149913
https://doi.org/10.1590/1982-021620149913
http://dx.doi.org/10.12974/2311-8687.2014.02.01.2
https://doi.org/10.1590/2317-1782/20202020069
https://doi.org/10.1590/2317-1782/20202020069
http://dx.doi.org/10.5546/aap.2021.e600
http://dx.doi.org/10.5546/aap.2021.e600
https://doi.org/10.1055/s-0041-1726050
https://doi.org/10.1055/s-0041-1726050
https://doi.org/10.1002/lary.26306
https://doi.org/10.1002/lary.26306
https://doi.org/10.1590/2317-1782/20182018264
https://doi.org/10.3390/ijerph17030859
https://doi.org/10.1590/1678-775720140339
https://doi.org/10.1590/1678-775720140339


Rev. CEFAC. 2024;26(2):e13123 | DOI: 10.1590/1982-0216/202426213123

6/6 | Bernardes DFF, Degan VV, Berretin-Félix G

11.	Messner AH, Walsh J, Rosenfeld RM, Schwartz SR, Ishman 
SL, Baldassari C et al. Clinical Consensus Statement: 
Ankyloglossia in Children. Otolaryngol - Head Neck 
Surg (United States). 2020;162(5):597-611. https://doi.
org/10.1177/0194599820915457 

12.	França ECL, Albuquerque LCA, Martinelli RLC, Gonçalves IMF, 
Souza CB, Barbosa MA. Surface electromyographic analysis 
of the suprahyoid muscles in infants based on lingual frenulum 
attachment during breastfeeding. Int J Environ Res Public Health. 
2020;17(3):859. https://doi.org/10.3390/ijerph17030859 PMID: 
32019082. PMCID: PMC7037214.

13.	Martinelli RLC, Marchesan IQ, Lauris JR, Honório HM, Gusmão 
RJ, Berretin-Felix G. Validation of the Lingual Frenulum Protocol 
for Infants. Int J Orofacial Myology. 2016;42(1):6-14. https://doi.
org/10.52010/ijom.2016.42.1.1

14.	Martinelli RLC, Marchesan IQ, Lauris JR, Honório HM, Gusmão 
RJ, Berretin-Felix G. Validade e confiabilidade da triagem: “teste 
da linguinha”. Rev. CEFAC. 2016;18(6):1323-31. https://doi.
org/10.1590/1982-021620161868716

15.	Armijo-Olivo S, Gadotti I, Kornerup M, Lagravère MO, Flores-Mir C. 
Quality of reporting masticatory muscle electromyography in 2004: 
A systematic review. J Oral Rehabil. 2007;34(6):397-405. https://
doi.org/10.1111/j.1365-2842.2007.01706.x PMID: 17518973.

16.	Berry J, Griffiths M, Westcott C. A double-blind, randomized, 
controlled trial of tongue-tie division and its immediate effect on 
breastfeeding. Breastfeed Med. 2012;7(3):189-93. https://doi.
org/10.1089/bfm.2011.0030 PMID: 21999476.

17.	Martinelli RLC, Marchesan, IQ, Honário HM, Berretin-Félix G. 
Relação entre frênulo lingual e tendência do posicionamento 
da língua durante o choro em bebês. 2016, Anais. São Paulo: 
Sociedade Brasileira de Fonoaudiologia, 2016. Access on: nov 7, 
2023.

18.	Fraga M do RB de A, Barreto KA, Lira TCB, Celerino PRRP, 
Tavares IT da S, Menezes VA de. Ankyloglossia and 
breastfeeding: What is the evidence of association between 
them? Rev. CEFAC. 2020;22(3):e12219. https://doi.
org/10.1590/1982-0216/202022312219

19.	Bussi MT, Corrêa CC, Cassettari AJ, Giacomin LT, Faria AC, 
Moreira APSM et al. Is ankyloglossia associated with obstructive 
sleep apnea? Braz J Otorhinolaryngol. 2022;88 Suppl 1(Suppl 1): 
S156-S162. https://doi.org/10.1016/j.bjorl.2021.09.008 PMID: 
34895868; PMCID: PMC9734261.

20.	Araujo MDCM, Freitas RL, Lima MGS, Kozmhinsky VMDR, Guerra 
CA, Lima GMS et al. Evaluation of the lingual frenulum in newborns 
using two protocols and its association with breastfeeding. 
J Pediatr. 2020;96(3):379-85. https://doi.org/10.1016/j.
jped.2018.12.013 PMID: 31029684. PMCID: PMC9432008.

21.	Walsh J, Tunkel D. Diagnosis and treatment of ankyloglossia 
in newborns and infants: A review. JAMA Otolaryngol Head 
Neck Surg. 2017;143(10):1032-9. https://doi.org/10.1001/
jamaoto.2017.0948 PMID: 28715533.

22.	Billington J, Yardley I, Upadhyaya M. Long-term efficacy of a 
tongue tie service in improving breastfeeding rates: A prospective 
study. J Pediatr Surg. 2018;53(2):286-8. https://doi.org/10.1016/j.
jpedsurg.2017.11.014 PMID: 29248165.

Author contributions:

DFFB: Conceptualization; Writing - Original draft.

VVD: Conceptualization, Research; Writing - Original draft.

GBF: Project administration; Supervision; Writing - Review and editing.

Data Sharing Statement:

The authors inform that data from this study cannot be shared. The 
repository of the institution in which the study was conducted, and 
which was approved by the Research Ethics Committee, is currently 
being reformulated.

https://doi.org/10.1177/0194599820915457
https://doi.org/10.1177/0194599820915457
https://doi.org/10.3390/ijerph17030859
https://doi.org/10.52010/ijom.2016.42.1.1
https://doi.org/10.52010/ijom.2016.42.1.1
https://doi.org/10.1590/1982-021620161868716
https://doi.org/10.1590/1982-021620161868716
https://doi.org/10.1089/bfm.2011.0030
https://doi.org/10.1089/bfm.2011.0030
https://doi.org/10.1590/1982-0216/202022312219
https://doi.org/10.1590/1982-0216/202022312219
https://doi.org/10.1016/j.bjorl.2021.09.008
https://doi.org/10.1016/j.jped.2018.12.013
https://doi.org/10.1016/j.jped.2018.12.013
http://www.ncbi.nlm.nih.gov/pmc/articles/pmc9432008/
https://doi.org/10.1001/jamaoto.2017.0948
https://doi.org/10.1001/jamaoto.2017.0948
https://doi.org/10.1016/j.jpedsurg.2017.11.014
https://doi.org/10.1016/j.jpedsurg.2017.11.014

	_heading=h.gjdgxs
	_heading=h.1fob9te

