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ARTICLE INFO                           ABSTRACT 
 

Ankyloglossia is considered a congenital anomaly characterized by the short insertion of the 
lingual brake. Babies with this anomaly may present restrict tongue mobility, providing 
swallowing difficulties, deficiency in breastfeeding, and even early weaning. This study was to 
compare anesthetic techniques for frenotomy through the analysis of infant crying. This 
randomized clinical trial (UTNU111112483748) consisted of 24 children aged 2 to 3 months, 
indicated for frenotomy from May to October 2019, performed by the pediatric dentistry team of 
the Health Unit Service (HUS), in Gurupi, Tocantins State, Brazil. Three anesthetics commonly 
used for this surgical intervention were tested. The children were evaluated by sound recording at 
two moments of the surgical act by a mobile device with a calibrated "decibel meter" application. 
The mean intensities of infant crying in surgery with phenylephrine/tetracaine topical were 
significantly lower than the mean intensities when lidocaine injection (p = 0.0096) was used, but 
the same statistical procedure applied, comparing topical Benzocaine versus lidocaine injection, 
showed no significant difference (p = 0.35). The methods of noninvasive topical applications 
were better than invasive ones, the sound analysis showed that topical application of ophthalmic 
eye drops of tetracaine/phenylephrine proved to be the best analgesia in frenotomies. 
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INTRODUCTION 

Pain in babies is difficult to be measured because they cannot 
verbally express the painful sensation, therefore, interpreting and 
understanding when the child is crying for pain, fear, hunger, thirst, 
or only for protesting to reject something, deserves special attention 
by the scholars to quantify this crying (Weissman et al., 2009). 
Several physiological indicators can be used in the evaluation of the 
painful stimulus, such as heart and respiratory rates, blood pressure, 
oxygen saturation, palmar sweating, vagal tone, however, such 
physiological indicators do not are specifically related to pain. The 
main behavioral reactions of the child, when he or she feels pain is 
body movement, crying, and facial expression (Grunau, Craig, 1987). 
Ankyloglossia, popularly known as "trapped tongue", is an anomaly 
of development characterized by alteration in the lingual frenulum 
and when the newborn presents difficulty in breastfeeding because of 
this condition, lingual frenotomy is indicated and performed still in 

 
 
 
 
 
the maternity (Buryk et al., 2011). Frenotomy consists of a cut in the 
frenulum with scissors or scalpel, with or without the use of 
anesthetics (Messner, Lalakea, 2000). However, many professionals 
use local anesthetic (Lidocaine 2%) or topics, to control the baby's 
pain and also to reduce parents' concerns (Suture, Bronsteine, 2009; 
Junqueira et al., 2014; Tecco et al., 2015). A cross-sectional 
documentary analytical research was done in 2020, in the Hospital 
and Maternity Dona Regina (HMDR) in the state of Tocantins. This 
hospital is considered a reference hospital in the Microregion of Porto 
Nacional that covers 11 municipalities of the State of Tocantins. The 
results showed that Palmas city has a 16.1% incidence of 
ankyloglossia, that males were the most affected (62.5%),  and 
consequently a large number of surgical procedures (frenotomies) 
(Segato et al., 2020). At Gurupi Regional Hospital (GRH), all 
professionals who perform frenotomy surgeries are dentists, and 
election anesthesia is 2% lidocaine. The hospital team that serves 
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babies, cares about the painful infant sensation and whether this is the 
most effective anesthetic. Thus, this study aimed to compare 
anesthetic techniques for the performance of frenotomy, through the 
analysis of infant crying. 

MATERIALS AND METHODS

This randomized clinical study consisted of a children sample 
indicated by Gurupi Region Hospital (GRH) that is a reference in the 
State of Tocantins, Brazil, covering 18 municipalities in the Region 
of the Legal Amazon, considered Bananal Island microregi
research was submitted and approved by the Ethics Committee on 
Research with Human Beings of UnirG University, with protocol 
number 77949417.8.0000.5518.  
 
Inclusion and Exclusion criteria 
 
Healthy children aged 2 to 3 months of both genders with 
weight for age were included in the sample indicated after the 
pediatric evaluation of GRH and who were still breastfeeding.   Of 
the 27 children indicated for frenotomy by maternity hospital at 
Gurupi regional hospital in this period, only three 
because one of them had the flu on the day of surgery, and the 
mothers of the others did not authorize participation in the study.  The 
researchers clarified the methodology and objectives of the study to 
parents in surgical scheduling. The person responsible signed a free 
and informed consent form for participation in the research. All 
surgical procedures occurred in the Basic Health Unit (UBS) João 
Manoel, during the intravenous period. The children were scheduled 
on a first-come, first-served basis at UBS. 
 
Development: The surgeries occurred in six weeks from May to June 
2019 every Friday. The groups were divided into six days: Group 1 
(G1) – first and fourth day; Group 2 (G2) second and fifth day; and 
Group 3 (G3) third and sixth day. Due to the absence of emotional 
and psychological maturity, all children received the use of playful 
protective stabilization "Baby pacotinho®" and there was a 
reassessment of the frenulum condition with the Bristol protocol 
(BTAT) to certify the surgical need. The techniques followed the 
same pattern of surgical sequence, use of protective stabilization, oral 
antisepsis with Chlorhexidine at 12%, anesthesia stipulated for the 
group, frenulum surgery with fine-tipped surgical scissors, and 
breastfeeding immediately after Surgery. The anesthetic techniques 
used in groups: G1 – The patient received the use of topical 
anesthetic gel Benzocaine 20% (12g-Benzotop®), a small amount 
was taken in the cotton roll and maintained for 3 minutes in the 
sublingual region. G2– The child received the anesthetic of 
ophthalmic eye drops tetracaine hydrochloride 1% phenylephrine 
hydrochloride 0.1%, drip 4 drops on a cotton roll that was taken and 
maintained for 3 minutes in the sublingual region. G3 was considered 
the control group - The baby received local anesthetic applied with a 
short needle the injection of Lidocaine 2% in the sublingual region.
After surgery, the child was released for immediate breastfeeding. 
The mother waited for 15 to 20 minutes in a room to check if
local bleeding stopped, and at this time the time of post
crying was measured. The other day, the team contacted the mother 
by phone and questioned about some adverse reactions.
collected at the surgery with filming and recording of
crying. In the post-surgical period, crying monitoring and adverse 
reactions were monitored.  The timed time of crying recording was 
divided into two Surgical Moments (MS): RECORDING MS1: in the 
last minute of a topical anesthetic or anesthetic 
recording: in the minute of the frenulum cut act. The researcher 
monitored and recorded how long in the post-
seconds), after the child's release of protective stabilization, she 
stopped crying. Crying was recorded on the mobile device with a 
properly calibrated "decibel meter and frequency" app (
surgery site was adapted so as not to have external noises and the 
mother who entered and accompanied the surgery was instructed to 
maintain total silence. The distance from the mobile device in the 
recording was 30 cm next to the child's oral cavity.  
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The decibels (dB) of the child's crying were measured in minimum 
dB, maximum dB, and mean dB value in 60 seconds for each MS. 
The result of the mean of MS1 and MS
crying of each child. The analysis of the means of MS1 and MS2 was 
compared using the parametric Student test. The data were previously 
submitted to the Shapiro-Wilk normality test (BioEstat 5.3) and the 
results signaled possibilities for a parametric statistical treatment. 
decibels of the application was duly recorded in the form of the 
average value found in each MS recorded.
 

 

Figure 1. Image of the reading of the mobile device with 
application "decibel meter", presenting the graph of sound 

measurement, with a minimum, maximum and average value of 
dB with the 1 minute recordi

RESULTS 

Among the 24 children included in the study, 8 were female and 16 
males. In Table 1, the means of MS1 and MS2 were compared using 
a paired parametric test (Student) and for G1 (p=0.571) and G2 
(p=0.21) did not present a significant difference at the level of 5% in 
crying intensity. G3 showed significant evidence in the intensity 
difference(dB) of the two MS (p=0.003).  For surveys in this regard, 
the mean intensities of MS1 between G2 and G3 were compared, in 
which G2 was significantly lower than the mean intensities of G3 
(p=0.0096), but the same statistical procedure applied to compare 
topical Benzocaine versus lidocaine injection, showed no significant 
difference (p=0.35). The mean intensities (dB) of G2 were lower than 
the mean obtained in G1, thus G1 and G2 resulted in signif
evidence of difference (p<0.001).
means presented in table 1 was made using only the Student test, but 
Table 2 the one-way ANOVA test demonstrated at a criterion, and the 
results were similar (f=8,824; p=0.002), fol
evaluate multiple comparisons in single
the same statistical results obtained in G1 (p < 0.01); G1 and G3, it 
was not significant, but there was a significant difference between G2 
and G3 (p < 0.05). 
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the same statistical results obtained in G1 (p < 0.01); G1 and G3, it 
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DISCUSSION 

The skin nerve endings and neurophysiological properties of the 
child's nociceptive receptors are similar to adults (Sweet, McGrath 
1997; Cameron et al., 2007). Technological advances in the children's 
area seek to find measurable responses to subjective situations, such 
as a painful sensation for patients who cannot express themselves 
objectively. Thus, infant crying has characteristics that should be 
evaluated (Dahmani, 2018), it should be audible, varied, and 
harmonic timbre (Walco et al., 1994). Even medical professionals and 
dentists knowing that babies feel pain, show doubts about the best 
anesthetic technique in frenotomy. The indication of topical 
anesthetic during frenotomy was challenged by Ovental et al. (2014), 
who demonstrated that children cried less in frenotomy without the 
use of analgesia when compared to the use of benzocaine, assuming 
that perhaps the taste bothered more than the painful procedure. 
Although several studies report the use of analgesia for frenotomy in 
babies, many professionals do not use any anesthetics for this surgery 
(Patchos 2006). The selected topical anesthetics were Benzocaine and 
anesthetic eye drops (tetracaine hydrochloride/phenylephrine) that 
has been widely used in babies by Brazilian dentists (Conceição, 
2017; Almeida, 2018). However, care should be taken to prevent 
swallowing and aspiration by the child. Swallowing these products 
can promote glottis analgesia, causing malaise in the patient 
(DiMarco, Wetmore, 2016). Therefore, in this study, the only dentist 
responsible for the surgeries took care that the baby did not swallow 
saliva during the application of the anesthetic, using the saliva and 
gauze suckers. Among the anesthetic studied, the cost of the 
procedure should also be taken into account, in which the topical 
benzocaine gel (Benzotop® 20%) costs around $ 2.00. Ophthalmic 
eye drops Tetracaine hydrochloride + phenylephrine hydrochloride 
(Oculum®) costs around R$ 8.96. On the other hand, the application 
of Lidocaine (Alphacaine 2%®) requires the use of a disposable tube, 
more disposable needle, and Carpule that ranges from $ 12.00 to $ 
38.00 depending on the brand. The GRH team performs the 
frenotomy analgesia procedure with Lidocaine 2%, and in this sense, 
the use of topical anesthetic becomes more feasible, since the price of 
application with more carpule the anesthetic ends up being more 
costly for the professional and less advantageous for the patient 
because the result in dB demonstrated that this technique generates 
more pain when applying the injection when compared to the surgical 
procedure with the use of the topics. The post-surgical effect of the 
techniques used was measured according to crying time, and it was 
observed that the children cried more in the technique of application 
of lidocaine. The mothers reported that the children had difficulty 
making the handle on their chests and sucking, so they cried. 
Probably the babies had difficulty breastfeeding because local 
anesthesia infiltrates the tongue, while topical anesthetic was 
deposited more in the sublingual region, not affecting language 
movement. The fragility of this work occurred due to the difficulty of 
performing surgery in newborns because the Hospital only referred to 
those babies who sought help late, so the ages focused on 2 and 3 
months. It was also not possible to equalize the patients of the same 
sex to compose the study sample since the malefactor is influenced 
by genetic factors evidenced in the sample distribution itself (Han, 
2012).  
 
 
 
 
 

Another fragility of the study, despite being a random sample, the 
anatomical individuality of the frenulums (anatomical variations: 
greater distribution of nociceptors) which would cause greater 
sensitivity to pain and the individual threshold of painful sensation 
with sound power in every child weeping. Through this experimental 
study, it is concluded that the methods of noninvasive topical 
applications were better than invasive ones, and among noninvasive 
ones, choro analysis showed that topical application of ophthalmic 
eye drops of tetracaine with phenylephrine proved to be the best 
procedure for frenotomy surgeries in babies from 2 to 3 months of 
age. 
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