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RESUMO 

 

 
Objetivo: 1) verificar a associação da prematuridade e baixo peso ao nascimento 
(BPN) com a ocorrência de lesões de mucosa oral em recém-nascidos (RN), fatores 
de saúde materno-infantil e socioeconômicos, por meio de um estudo transversal; e 
2) avaliar a prevalência de anquiloglossia em bebês, crianças e adolescentes de 
acordo com diferentes critérios diagnósticos, por meio de uma revisão sistemática. 
Métodos: 1) O estudo contou com uma amostra de 431 pares de mães e recém-
nascidos. A coleta foi realizada no período de agosto de 2016 a abril de 2017. Após 
o nascimento, os bebês tiveram a cavidade bucal examinada para lesões de 
mucosa. A regressão logística bivariada e multivariada foi utilizada para a análise 
dos dados. O nível de significância foi de 5%. 2) Foram realizadas buscas 
eletrônicas em nove bases de dados até 2021. Por meio da meta-análise de efeitos 
aleatórios, foi avaliada a prevalência bruta de anquiloglossia e para sexo. Uma meta-
análise de efeitos mistos foi usada para análise de sugrupos por critérios 
diagnósticos e idade. Calculamos a RP e o IC de 95% da ocorrência de 
anquiloglossia em meninos, em comparação com meninas e avaliamos a certeza 
das evidências usando a abordagem GRADE. Resultados: 1) Prematuridade e BPN 
foram associados com pérolas de Epstein (odds ratio [OR]: 1,7; intervalo de 
confiança de 95% [IC]: 1,03–3,0; OR: 1,8; IC95%: 1,1–3,2, respectivamente) e 
mucocele (OR: 4,6; IC95%: 1,3–16,1; OR: 3,7; IC95%: 1,1–13,1, respectivamente), 
mas não à anquiloglossia (OR: 1,0; IC95%: 0,5–2,1; OR: 0,7; IC95%: 0,3 -1,6, 
respectivamente) ou amamentação (OR: 0,5; IC95%: 0,1-2,1; OR: 1,9; IC95%: 0,2-
15,6, respectivamente). A prematuridade foi associada à gravidez de alto risco (OR: 
2,3; IC 95%: 1,3–3,9), estar na incubadora (OR: 3,2; IC 95%: 1,7–5,9) e baixo nível 
socioeconômico (OR: 2,4; IC de 95%: 1,1-5,2). 2) Setenta e três estudos 
observacionais foram incluídos (72 na meta-análise). Havia cinco diferentes critérios 
diagnósticos validados. A prevalência geral bruta de anquiloglossia foi de 4% 
(IC95%: 3% - 4%) variando de 67% para o critério de Coryllos (IC95%: 40% - 94%) a 
2% para estudos que usaram critérios próprios (2%; IC95% : 2% - 2%). A 
prevalência foi similar entre faixas etárias e sexos. Entretanto, meninos tiveram 1,29 
mais risco de ter anquiloglossia do que meninas (95%IC: 1,04-1,59) com muito baixa 
certeza de evidência. Conclusão: 1) Recém-nascidos prematuros e com BPN foram 
mais propensos a ter pérolas de Epstein e mucocele do que RN à termo e com peso 
normal. Amamentação e anquiloglossia não foram associadas à prematuridade e 
BPN. A prematuridade também foi associada à gravidez de alto risco, estar na 
incubadora e baixo nível socioeconômico. 2) A prevalência de anquiloglossia geral 
foi baixa, e maior para critérios diagnósticos validados comparado aos critérios 
próprios usados pelos autores. A prevalência de anquiloglossia foi semelhante para 
grupos de idade e sexo. Com muita baixa certeza da evidência, não podemos 
afirmar que meninos têm mais anquiloglossia que meninas. 
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ABSTRACT 

 

The relationship of prematurity and low birth weight with oral mucosal lesions 
in newborns and prevalence of ankyloglossia according to diagnostic criteria 

 

Objective: This thesis describes two studies with the following objectives: 1) one 
cross-sectional study that aimed to associate prematurity and birth weight with the 
occurrence of oral mucosal lesions in newborns and associated factors, and 2) one 
systematic review that evaluated the prevalence of ankyloglossia in babies, children 
and adolescents according to different diagnostic criteria. Methods: 1) In the cross-
sectional study, the sample comprised 431 pairs of mothers and newborns born at 
the University Hospital of Federal University of Minas Gerais. The study included 
mothers and newborns present in the hospital from August 2016 to April 2017. We 
excluded newborns with congenital anomalies or syndromes. A trained and 
calibrated dentist examined the mouth of the newborns for oral mucosal lesions 
(Kappa = 0.90). The lesions evaluated were dental lamina cysts, Bohn's nodules, 
Epstein's pearls, mucocele and ankyloglossia. Mothers answered a self-administered 
questionnaire related to socioeconomic indicators and prenatal habits. Medical 
records were evaluated to collect information about prematurity, low birth weight 
(LBW), pregnancy, childbirth, postpartum, maternal and newborn health conditions. 
Bivariate and multivariate logistic regression were used for data analysis. The level of 
significance was 5%. 2) For the systematic review, nine electronic databases were 
searched from interception up to May 2021 with no restrictions imposed regarding on 
year of publication or language. Paired independent reviewers selected studies, 
extracted data, and assessed the risk of bias. Using random-effects meta-analysis, 
we pooled the crude prevalence of ankyloglossia in general and by sex. Using mixed 
effect-meta-analysis, we subgrouped by diagnostic criteria and age. We calculated 
the PR and 95%CI of the occurrence of ankyloglossia in boys compared to girls, and 
assessed the certainty of evidence using the GRADE approach. Results: 1) 
Prematurity and LBW were associated with Epstein pearls (odds ratio [OR]: 1.7; 95% 
confidence interval [CI]: 1.03–3.0; OR: 1.8; 95%CI: 1.1–3.2, respectively) and 
mucocele (OR: 4.6; 95%CI: 1.3–16.1; OR: 3.7; 95%CI: 1.1–13.1, respectively), but 
not to ankyloglossia (OR: 1.0; 95%CI: 0.5–2.1; OR: 0.7; 95%CI: 0.3–1.6, 
respectively) or breastfeeding (OR: 0.5; 95%CI: 0.1-2.1; OR: 1.9; 95% CI: 0.2– 15.6, 
respectively). Prematurity was associated to high-risk pregnancy (OR: 2.3; 95% CI: 
1.3–3.9), being in the incubator (OR: 3.2; 95% CI: 1.7–5,) and low socioeconomic 
status (OR: 2.4; 95% CI: 1.1-5.2). 2). 2) Seventy-three observational studies were 
included in the systematic review (72 in the meta-analysis). There were five different 
validated diagnostic criteria for ankyloglossia. The overall crude prevalence of 
ankyloglossia was 4% (95%CI: 3%-4%) varying from 67% for Coryllos criteria (40%-
94%) to 2% for those studies using own criteria (2%; 95%CI: 2%-2%). There was a 
similar prevalence for age groups and both sexes. Boys had 1.29 more risk of having 
ankyloglossia (95%CI: 1.04-1.59) with very low certainty. Conclusion: 1) Preterm 
and LBW newborns were more likely to have Epstein pearls and mucocele than full 
terms. Breastfeeding and ankyloglossia were not associated with prematurity and 



 

 

LBW. Prematurity was also associated with high-risk pregnancy, being in the 
incubator and low socioeconomic status. 2) The prevalence of ankyloglossia varied 
among all instruments used; with validated diagnostic criteria showing higher 
prevalence and non-validated or own criteria showing low prevalence. With low 
certainty, we could not affirm that boys are more prone to have ankyloglossia 
compared to girls. 

 

Keywords: Oral mucosal injury. Congenital anomalies. Prematurity. Low birth 
weight. High gestational risk. Lingual frenulum. 
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1 CONSIDERAÇÕES INICIAIS 
 

 

A Organização Mundial de Saúde (OMS) define os nascidos vivos de 

acordo com a idade gestacional em: recém-nascidos a termo, recém-nascidos 

pré-termo e recém-nascidos pós-termo. Os recém-nascidos pré-termo (RNPT) 

são aqueles nascidos com idade gestacional inferior a 37 semanas. Podem ser 

subdivididos de acordo com a idade gestacional em: pré-termo extremo (<28 

semanas), muito pré-termo (28 a <32 semanas) e pré-termo moderado ou 

tardio (32 a 36 semanas e 6 dias) (WHO, 2018). 

Recém-nascidos a termo (RNT) são aqueles com idade gestacional 

entre 37 e 41 semanas e 6 dias e pós-termo quando o nascimento ocorrer em 

um período igual ou superior a 42 semanas (CRUVINEL e PAULETTI, 2009; 

WHO, 2018). Além da idade gestacional, os nascidos vivos ainda podem ser 

classificados quanto ao peso apresentado ao nascimento. Baixo peso (BP) ao 

nascimento é definido quando inferior a 2.500 gramas, muito baixo-peso 

quando inferior a 1.500 gramas e extremo baixo-peso quando inferior a 1.000 

gramas. Os determinantes do BP podem ser considerados o curto período 

gestacional ou a restrição de crescimento intrauterino, ou ainda a combinação 

dos dois fatores (WHO, 2018). 

Além de afetar o desenvolvimento de órgãos e tecidos, o nascimento 

prematuro também pode afetar o desenvolvimento craniofacial e a cavidade 

bucal (SEOW e WAN, 2000). Ainda não existe um consenso sobre a etiologia 

para o nascimento prematuro de baixo peso (NPBP). Alguns fatores maternos 

vêm sendo associados às causas deste evento, porém não explicam 

completamente a ocorrência de partos prematuros. São eles: alterações 

sistêmicas, colo do útero curto, histórico de prematuridade e baixo peso em 

gestações anteriores, condição socioeconômica, raça, presença de infecções e 

hábitos deletérios (álcool, fumo e tabaco) (KRAMER et al., 2000). Portanto, a 

prevenção e identificação dos fatores de risco do NPBP devem ser voltadas 

para proporcionar um menor impacto na saúde materna e do recém-nascido 

(RN) (PEDRAZA  et al., 2014). 

No período pós-nascimento, o aspecto da cavidade bucal dos bebês 

se apresenta de forma singular e característica a esse período. Durante a 

infância, a cavidade bucal exibe um constante desenvolvimento, juntamente 
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com os demais sistemas e órgãos, e apresenta estruturas anatômicas 

particulares a esse período transitório (SCHMITT et al., 2012). 

Até os seis meses de vida, pode ser comum a ocorrência de 

alterações congênitas na cavidade bucal dos bebês (SANTOS et al., 2009). 

Essas alterações, em sua maioria, são benignas e não oferecem riscos ao 

bebê (SCHMITT et al., 1994). No entanto, em alguns casos, podem gerar 

desconforto durante a alimentação e/ou provocar o surgimento de lesões 

secundárias na mucosa oral, podendo ser necessária intervenção cirúrgica 

(MARINI et al., 2014). Os cistos de inclusão (nódulos de Bohn, pérolas de 

Epstein e cistos da lâmina dentária) e freio lingual com curta inserção 

(anquiloglossia) são sugeridas como as alterações ou anomalias mais 

frequentes em RNs (ABANTO et al., 2009; CRUZ et al., 2020). 

Os cistos de inclusão, inicialmente descritos por Fromm (1967), se 

apresentam como pequenas pápulas, branco ou branco-amareladas, formadas 

por camadas concêntricas de queratina, comumente encontradas na cavidade 

bucal dos RNs. Esses cistos são transitórios e não necessitam de tratamento. 

São encontrados em grupos de dois a seis cistos ou isoladamente (GOMES et 

al., 2011). São classificados de acordo com sua localização na cavidade bucal 

em: 1) pérolas de Epstein - cistos de queratina encontrados na rafe média 

palatina. Estes cistos são considerados remanescentes embrionários do tecido 

epitelial que foram aprisionados ao longo da rafe palatina durante o período 

intrauterino. 2) nódulos de Bohn - se apresentam como múltiplos nódulos 

difusos encontrados no rebordo alveolar, podendo ser localizados nas faces 

vestibular ou lingual, classificados como glândulas mucosas e remanescentes 

embrionários. 3) cistos da lâmina dentária - localizados bilateralmente na linha 

do rebordo alveolar, próximo à região do primeiro molar. São descritos como 

compostos remanescentes da lâmina dentária, que após o desenvolvimento do 

dente, fixaram-se na mucosa do rebordo e se proliferaram formando pequenos 

cistos de queratina (MACHADO et al., 2005).  

Um estudo prévio demonstrou que as pérolas de Epstein são as 

lesões mais prevalentes (39%), seguido pelos nódulos de Bohn (19.9%) e 

cistos da lâmina dentária (5.6%) (CRUZ et al., 2020). Moreillon e Schroeder 

(1982) observaram que, durante o período embrionário, à medida em que 

ocorre o aumento da idade fetal, há uma crescente proliferação de cistos, até 
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que ocorra a involução. Portanto, quanto menor a idade gestacional ao nascer, 

maiores as chances de os cistos serem observados na cavidade bucal de RNs 

(CRUZ et al., 2020). 

A mucocele é uma lesão benigna causada pelo rompimento dos 

ductos secretores das glândulas salivares de menores dimensões localizadas 

na mucosa do lábio em 75,0 a 80,0% dos casos. Normalmente acomete lábio 

superior e inferior, palato mole, mucosa julgal e trígono retromolar. 

Clinicamente sua consistência é flutuante à palpação e pode estar localizada 

mais profundamente ou superficialmente ao tecido conjuntivo. Quando 

profunda, é observada uma coloração semelhante à da mucosa, e quando 

superficial, apresenta-se translúcida ou azulada (STUANI et al., 2010). A 

prevalência dessa lesão é de 2,4% para cada 1000 casos (HUZAIFA e SONI, 

2021). 

A anquiloglossia é definida como uma limitação da elevação ou protusão 

da ponta da língua, causada pelo encurtamento do frênulo lingual (membrana 

que conecta a língua ao assoalho bucal). Essa membrana tem um importante 

papel no crescimento e desenvolvimento da cavidade bucal e maxilofacial. 

Pode afetar a respiração, posição dos dentes na arcada, o aleitamento 

materno, a deglutição e a fala (LISONEK et al., 2017; FERRÉS-AMAT et al., 

2017; SRINIVASAN et al., 2019). Além do encurtamento do frênulo lingual, 

outras características clínicas comumente observadas para diagnóstico da 

anquilossia são: quando em repouso, a língua permanece baixa na cavidade 

oral; há a formação de um ”coração” no ápice lingual e a fixação do frênulo no 

ápice da língua pode ser visível a partir da crista alveolar inferior (FRANÇA et 

al., 2020). Essa alteração pode afetar até 56,6% dos recém-nascidos 

(FERRÉS-AMAT et al., 2017) e pode variar de acordo com a população e os 

critérios utilizados para o diagnóstico (SEGAL et al., 2017). 

Mesmo com a alta prevalência, não existem critérios clínicos 

padronizados para o diagnóstico de anquiloglossia ou qualquer consenso que 

seja amplamente utilizado. Os dados de prevalência e tratamento são 

marcados por uma grande heterogeneidade no diagnóstico e na avaliação dos 

resultados (SEGAL et al., 2017; MESSNER et al., 2020). A falta de consenso 

reflete diretamente em lacunas relacionadas à falta de evidências concisas 

sobre o diagnóstico, conduta clínica e adequado tratamento (MESSNER et al., 
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2020).           

 É indispensável orientar familiares e profissionais da saúde sobre as 

possíveis alterações e anomalias que podem se desenvolver na cavidade bucal 

dos RNs. Deve-se avaliar a necessidade de cirurgias em caso de freios e 

bridas que apresentem inserções inadequadas (SCHMITT et al., 2012). 

  Portanto, esta tese apresenta dois estudos, um estudo transversal e 

uma revisão sistemática. Os objetivos foram, respectivamente: 1) verificar a 

associação da prematuridade e baixo peso ao nascer com a ocorrência de 

lesões de mucosa oral em RNs e com outros fatores; e 2) avaliar a prevalência 

de anquiloglossia e se há variação na prevalência de acordo com o critério 

diagnóstico utilizado. Com os resultados, espera-se  identificar possíveis 

fatores relacionados, com a idade gestacional e peso ao nascer e sua relação 

com a ocorrência de lesões orais em recém-nascidos. Os resultados desse 

estudo mostrarão as principais diferenças entre os principais critérios 

diagnósticos e se existe um consenso entre os mesmos e poderão orientar 

profissionais de saúde, na escolha de uma ferramenta mais adequada para a 

avaliação da anquiloglossia. 
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1.1 OBJETIVOS 

 

 

1.1.1 Objetivo geral 

 

1) Verificar a associação da prematuridade e o baixo peso ao nascer 

com a ocorrência de lesões de mucosa oral em RNs e com fatores 

sociodemográficos e relacionados à saúde materno-infantil; 

2) Avaliar os critérios diagnósticos para anquiloglossia existentes na 

literatura e verificar se a prevalência dessa alteração pode variar de acordo 

com o critério utilizado. 

 

1.1.2 Objetivos específicos 

 

a) Verificar se existe associação entre lesões de mucosa oral e 

nascimentos prematuros; 

b) Verificar se existe associação entre lesões de mucosa oral e 

nascimentos de baixo peso; 

c) Analisar a condição de saúde materna durante o período 

gestacional e sua relação com a prematuridade e baixo peso ao nascer; 

d) Avaliar a condição de saúde do RN e sua associação com a 

prematuridade e baixo peso ao nascer; 

e) Observar se fatores socioeconômicos podem estar relacionados 

com a prematuridade e baixo peso ao nascer; 

f) Verificar a prevalência de anquiloglossia em bebês, crianças e 

dolescentes através de uma revisão sistemática; 

g) Avaliar se a prevalência de anquiloglossia varia de acordo com o 

protocolo de diagnóstico utilizado. 

h) Avaliar a prevalência de anquiloglossia por grupos etários e sexo. 
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Abstract 

 Background: An increase in prematurity and low birth weight (LBW) has been 

observed worldwide, to which several factors may be associated. This cross‑ sectional 

study aimed to evaluate the relationship between gestational age and LBW with oral 

mucosal lesions in newborns, maternal health conditions, newborn health conditions, 

and socioeconomic levels. Materials and Methods: The sample was comprised of 431 

pairs of mothers‑ newborns born from a high and medium complexity hospital (CAAE 

nº: 57295316.3.0000.5149). Maternal health conditions and childbirth information were 

collected through the medical records and mothers answered a questionnaire on 

socioeconomic indicators. Oral mucosal lesions were evaluated by oral clinical 

examination. Gestational age and birth weight were analyzed, together with oral 

mucosal lesions and related factors, through bivariate and multivariate logistic 

regression models (α = 5%). Results: Prematurity and LBW were associated with 

Epstein pearls (odds ratio [OR]: 1.7; 95% confidence interval [CI]: 1.03–3.0; OR: 1.8; 

95% CI: 1.1–3.2, respectively) and mucocele (OR: 4.6; 95% CI: 1.3–16.1; OR: 3.7; 

95% CI: 1.1–13.1, respectively), but not ankyloglossia (OR: 1.0; 95% CI: 0.5–2.1; OR: 

0.7; 95% CI: 0.3–1.6, respectively) or breastfeeding (OR: 0.5; 95% CI: 0.1‑ 2.1; OR: 

1.9; 95% IC: 0.2– 15.6, respectively). Conclusion: Preterm and LBW newborns were 

more likely to have Epstein pearls and mucocele than full terms. Breastfeeding and 

ankyloglossia were not associated with prematurity and LBW. 

 

Keywords: Low birth weight, newborn, oral mucosal lesion, oral pathology, 

preterm birth 
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Introduction  

Premature infants are those born with a gestational age of 36 weeks and 6 days or 

less. Low birth weight (LBW) is defined as a newborn with <2500 g.[1,2] These 

conditions may have short and long‑ term consequences on neonatal health.[3,4] The 

care offered throughout the gestational and postnatal period, for both mother and 

newborn, must consist of early identification of possible health risk factors.[5] Preterm 

birth can affect craniofacial complex structures,[6,7] since the shorter the gestational age 

at birth, the greater the risk of congenital changes.[8] Thus, oral clinical alterations in 

newborns are very common, such as inclusion cysts, mucocele, and ankyloglossia.[6‑ 9] 

The inclusion cysts are classified according to their location: (1) Epstein pearls occur in 

the region of the mean palatine raphe, (2) Bohn’s nodules occur on the buccal or 

lingual surfaces of the alveolar ridge, and (3) dental lamina cysts occur bilaterally on 

the maxillary or mandibular alveolar ridge.[10] Most of these alterations are rarely 

observed after the first month of life due to their inoculum and/or transitory character.[11] 

However, there are cases in which these cysts occur more severely, leading to the 

occurrence of secondary lesions in the oral mucosa, causing pain and difficulties during 

breastfeeding,[12] and consequently to early weaning. 

Mucocele is a benign oral lesion commonly found in newborns and may be caused by 

mechanical trauma, resulting in the rupture of the secretory ducts of the salivary 

glands, which leads to the formation of a cystic cavity filled with mucus. Mucoceles can 

be found on the lips and cheeks, as well as on the floor of the mouth.[13] 

Ankyloglossia is characterized when there is a shortening or thickening of the lingual 

frenulum. These characteristics can lead to a decrease in the free lingual portion, which 

in turn causes functional restriction, which may interfere with speech, in the position of 

the dental arches and teeth, although it does not seem to affect breastfeeding.[14-16] 

Although oral mucosal lesions have been discussed previously, most studies are only 

descriptive.[10,11,12] Two studies evaluated the relationship between inclusion cysts and 

prematurity and LBW.[9,17] However, other types of oral mucosal lesions other than 

inclusion cysts were not analyzed. It is important that health professionals closely 

monitor pregnant women and the fetus during pregnancy, at all levels of complexity, to 

maintain the health of the newborn. Therefore, it is necessary to identify possible oral 

changes that may be associated with the general health condition of newborns and that 

may influence early weaning. Thus, our study aimed to evaluate the relationship 

between gestational age and LBW with oral mucosal lesions in newborns and 

associated factors. 
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Materials and Methods  

This cross‑ sectional study was conducted at a University Hospital, a reference center 

in care for pregnant women under gestational risk, located in Belo Horizonte, Brazil. 

Data were collected from August 2016 to April 2017, and the study was approved by 

the Human Research Ethics Committee of the Federal University of Minas Gerais 

(CAAE # 57295316.3.00005149). The inclusion criteria were: all mothers who were 

hospitalized at the time of data collection and their newborns of both sexes. The 

exclusion criteria were newborns with neurological disabilities, craniofacial anomalies, 

and heart disease at birth reported on the medical records. Those mothers who agreed 

to participate signed an informed consent form. 

The sample size was calculated using a prevalence of 56.4% of oral mucosal 

lesions,[18] with a margin of error of 5% and a 95% confidence interval (CI). A minimum 

sample of 378 newborns was determined, and 20% were added to compensate for 

possible losses, generating an estimated final sample of 453 newborns. 

A theoretical training exercise was performed through pictures of oral mucosal lesions, 

followed by an oral clinical examination in newborns who did not participate in the main 

study. Calibration was conducted by a gold standard, expert in pediatric dentistry. The 

kappa value was 0.90 for inter‑ examiner agreement between the examiner and the 

gold standard. 

A pilot study was conducted with 10 pairs of mothers/newborns before the main study. 

Participants were selected at the same hospital where the main study was conducted. 

As there were no intercurrences at this stage and no changes were necessary, all 

participants were included in the main study. The questionnaire and clinical 

examinationss were adequate. 

Oral mucosal lesions were clinically diagnosed by the calibrated examiner. The 

newborns were lying down in their hospital crib and the examiner used a sterile clinical 

mirror, cotton swab, and artificial headlight. A research assistant took notes during oral 

examinations. The research team used appropriate personal protective equipment. The 

evaluated oral mucosal lesions included: Epstein Pearls, dental lamina cysts, Bohn’s 

nodules, ankyloglossia, and mucocele, as described elsewhere.[9] 

Through newborn’s medical records, we collected the following data: newborn’s sex, 

gestational age, birth weight, presence of infections (parasitic and viral infectious 

diseases, such as candidiasis, syphilis, human immunodeficiency virus [HIV] and 

infections caused by maternal urinary tract infection), need to be in the incubator, and 

admission to a neonatal intensive care unit (NICU) before being examined at the 

rooming‑ in. 

The mothers were approached by the researchers in their hospital beds in the 
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Rooming‑ in and filled a structured questionnaire with information on gestational 

habits, use of medications during pregnancy, history of previous diseases, and 

socioeconomic level (defined according to the monthly family income and the Brazilian 

minimum wage[9]). Data were also collected related to mothers through medical 

records: sexually transmitted infections (HIV, Syphilis), previous health changes 

(parasitic and viral infectious diseases, cancers, Diabetes Mellitus), type of childbirth 

(vaginal childbirth, cesarean birth), and high‑ risk pregnancy. High‑ risk pregnancy was 

collected through the medical records, defined by complications developed during 

pregnancy or pre‑ existing comorbidities during pregnancy.[4] The following conditions 

were considered high‑ risk pregnancy: diabetes mellitus, infectious diseases (HIV, 

Syphilis), anemia, hypertensive disorders (chronic hypertension, eclampsia, 

pre‑ eclampsia), cardiovascular disease, respiratory diseases, and changes in amniotic 

fluid volume (polyhydramnios/oligohydramnios). 

The main variables were categorized as: birth weight (≥2500g; <2500g) and gestational 

age (full‑ term: ≥37 weeks; preterm: <37 weeks). The other variables were categorized 

as type of childbirth (vaginal childbirth/cesarean section), newborn sex (female/male), 

mother’s age (up to 19 years; 20 to 35 years; 36 years and over), and socioeconomic 

level. The socioeconomic level was categorized as “high” and “low” according to the 

questionnaire of the standard criterion of economic classification of the Brazilian 

Association of Research Companies, as described elsewhere.[19] The other variables 

were dichotomized into “yes” for the presence of the condition and “no” for the absence 

of the condition. 

Data were entered into the Statistical Package for the Social Sciences (IBM SPSS 

Statistics for Windows, Version 22.0. Armonk, NY, USA: IBM Corp.). Data analysis 

included descriptive statistics (frequency distribution, mean, and standard deviation). 

Bivariate and multivariate logistic regression analyses were conducted to verify the 

association between preterm birth or birth weight and other variables. The quality of 

models was tested by the Hosmer–Lemeshow test. Model #1 (bivariate analysis), 

which included all variables, was not adjusted. Model #2 included all the independent 

variables with P < 0.20. For Model #3, we looked for a better fit model than Model #2, 

when appropriate. 

 
Results  

The final sample was comprised of 431 pairs of mothers/newborns. The response rate 

was 95% and only 5.0% of the sample was excluded from the study due to incorrect 

completion of the questionnaire. Seventy‑ three newborns (16.9%) were preterms and 

69 (16%) were LBW. The mean maternal age was 27.3 years ± 7.12 (minimum = 15; 
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maximum = 59 years). Of the total of newborns, 54.1% were males, with an average of 

3.0 ± 3.4 days of life. The minimum weight at birth was 1.690 kg and the maximum 

weight was 4.700 kg (mean = 3.056 kg ± 531.26 g). The minimum preterm birth was 33 

weeks and the maximum full‑ term birth was 42 weeks (mean = 38.2 weeks ± 1.83). 

Table 1 shows bivariate (Model #1) and multivariate (Models #2 and #3) analyses for 

comparison between preterm and full‑ term birth. Data for gestational age were 

missing on 13 of the medical records, and 418 newborns were included in this analysis. 

Model #1 showed that babies who were not breastfed (odds ratio [OR]: 0.5; 95% CI: 

0.1–2.1) and who presented ankyloglossia (OR: 1.0; 95% CI: 0.5–2.1) were not 

associated with prematurity. NICU and incubator were collinear variables (P < 0.001), 

and NICU was removed from the final adjusted multivariate model (Model #3). The type 

of birth and previous health change was also removed for a better adjustment of the 

model (Hosmer and Lemeshow test‑  P = 0.708). Model #3 showed that newborns that 

had Epstein pearls had a 1.7‑ fold greater chance (OR: 1.7; 95% CI: 1.03–‑ 3.0) of 

belonging to the preterm group than did those without Epstein pearls. Newborns who 

presented mucocele had a 4.6‑ fold greater chance (OR: 4.6; 95% CI: 1.3–16.1) of 

belonging to the preterm group than those without mucocele. Also associated with 

high‑ risk pregnancy were prematurity (OR: 2.3; 95% CI: 1.3–3.9), being in the 

incubator (OR: 3.2; 95% CI: 1.7–5.9), and low socioeconomic status (OR: 2.4; 95% CI: 

1.1–5.2). 

Table 2 shows bivariate (Model #1) and multivariate (Models #2) analyses for birth 

weight. There were six missing pieces of data for birth weight on the medical records, 

and 425 newborns were included in this analysis. Breastfeeding (OR: 1.9; 95% CI: 0.2–

15.6) and ankyloglossia (OR: 0.7; 95% CI: 0.3–1.6) were also not associated with LBW 

(Model 1). Model #2 included all variables with P < 0.20 in the bivariate analyzes 

(Model #1), and the Hosmer and Lemeshow test showed a good adjustment (P = 

0.969). Thus, Model #2 showed that newborns with mucocele presented a 3.7‑ fold 

greater chance (OR: 3.7; 95% CI: 1.1–13.1) of belonging to the LBW group. Likewise, 

newborns with Epstein pearls presented a 1.8‑ fold greater chance (OR: 1.8; 95% CI: 

1.1–3.2) of belonging to the LBW group, when compared to those newborns without 

these oral mucosal lesions. 

 
Discussion  

This study demonstrated that Epstein pearls and mucocele were more frequent oral 

mucosal lesions in preterm birth and LBW newborns. Preterm and LBW have a high 

collinearity[9] and present similar associated factors. As expected, the main problems 

arising from high‑ risk pregnancy are preterm birth and LBW. These factors are 
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unfavorable for postnatal newborn survival.[20] High‑ risk pregnancy comprises a wide 

range of clinical and obstetric conditions and may compromise the healthy course of 

pregnancy.[4,20,21] When there are one or more risk factors related to maternal and/or 

fetal factors, an interaction can be observed between systemic components leading to 

adverse pregnancy outcomes.[4,20,21] About 15% of pregnant women develop some type 

of complication during pregnancy. These pregnant women need specific care, as their 

health status directly influences the fetal health status.[20] 

Some studies did not find a significant association between birth weight, gestational 

age, and oral inclusion cysts.[17,22‑ 24] Another study of 60 preterm and 60 term 

newborns found that oral inclusion cysts were not associated with prematurity and 

LBW, but were positively associated with increased gestational age and weight gain.[11] 

Studies have shown that premature birthcan affect craniofacial complex morphology,[6,7] 

and the shorter the gestational period presented at birth, the greater the risk of 

congenital changes.[17] Epstein pearls tend to disappear spontaneously soon after 

birth.[18] A possible hypothesis that justifies the association found in this study is that 

newborns did not complete adequate gestational weeks for full development and there 

was not enough time for the remission of these lesions, that is, the more premature the 

newborn, the greater the chance of Epstein pearls to be present.[9] 

Mucocele was associated with prematurity and LBW in the present study. The etiology 

of mucocele is mainly due to trauma and subsequent obstruction of the salivary 

glands.[13] Many preterm and LBW infants may be hospitalized in neonatal units and 

use neonatal intubation. Prolonged or incorrectly placed neonatal intubation can cause 

palatal groove formation by pressure against the hard palate, infection, laryngeal or 

tracheal edema, tracheal stenosis, and vocal cord injuries. However, injuries to the oral 

mucosa are less frequent than injuries to the nasal mucosa.[25] However, our newborns 

did not undergo neonatal intubation through the oral cavity, but rather through the 

nose. Other possible causes of mucocele are problems due to breastfeeding,[13] in utero 

thumb sucking, damages in oral mucosa during the passage in the birth canal, and the 

use of forceps.[26] Moreover, newborns hospitalized at the NICU or at the incubator may 

be more manipulated than newborns that are discharged from the hospital right after 

birth. However, one case report showed that mucocele is not frequent in newborns,[27] 

although the data are not from an epidemiological study. Moreover, the present found a 

low frequency of mucocele (n = 14 cases, 3.4%). 

In fact, preterm and LBW newborns were more hospitalized at the NICU and the 

incubator. When the health status of the newborn is affected as a result of 

complications related to maternal and/or fetal health, the newborn may need specific 

care at the NICU and/or incubator,[18] be it for weight gain, thermal regulation, or 
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cardiorespiratory stability.[28,29] 

Ankyloglossia proved not to be associated with prematurity and LBW. In our study, the 

diagnostic criterion used was that proposed by Martinelli et al.[30] Language 

development occurs between the 8th and 11th week of gestational period. At this 

stage, the cells of the frenulum undergo apoptosis and migrate to the median portion of 

the lingual dorsum. When there is interference in this process, the condition of 

ankyloglossia is installed.[31] Its relation to breastfeeding is controversial. Some studies 

relate the occurrence of ankyloglossia to functional problems linked to milk sucking, 

swallowing, and weight gain.[32,33] Other studies do not support this association 

between ankyloglossia and breastfeeding.[16,34,35] 

The difference in the distribution of preterm newborns and LBW in relation to full‑ term 

and NBW newborns can be considered a limiting factor in this study. Future studies 

should follow‑ up on newborns to consolidate the results found in this study. 

 

Conclusion  

Epstein pearls and mucocele more commonly occurred in preterm and LBW newborns. 

These lesions can be transient and do not present risks. However, it is necessary to 

know the clinical characteristics of these lesions so that appropriate management 

would be performed if clinical interventions are needed. In many cases, the health 

professional may not identify the Epstein pearls and mucocele more commonly 

occurred in preterm and LBW newborns. These lesions can be transient and do not 

present risks. However, it is necessary to know the clinical characteristics of these 

lesions so that appropriate management would be performed if clinical interventions 

are needed. In many cases, the health professional may not identify the presence of 

oral lesions in newborns or can misdiagnose them with other oral alterations. There 

may be situations where parents or caregivers may notice the presence of some oral 

mucosal lesions, resulting in their search for oral health care.[36] 

The results found in this study emphasize the relevance of knowing adverse health 

problems in specific populations. There are situations where oral mucosal lesions can 

compromise the newborn’s performance during breastfeeding. This dysfunction can 

lead to early weaning.[37] Thus, future studies should investigate oral mucosal lesions 

as possible risk factors for early weaning. 
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Table 1: Bivariate and multivariate association between gestational age and other variables. 

 Gestational age Model 1 

No adjusted 

Model 2 

Adjusted 

Model 3 

Adjusted 

Variables Full term Preterm OR (95% CI) P-value OR (95% CI) P-value OR (95% 

CI) 

P-value 

Newborn sex         

Female 161(46.7) 31(42.5) 1 0.513 - - - - 

Male 184(53.3) 42(57.5) 0.8 (0.5-1.4) -  -  

High-risk pregnancy         

 No 219(63.7) 31(42.5) 1 0.001 1 0.020 1 0.002 

Yes 124(36.3) 42(57.5) 2.3(1.4-3.9) 2.0(1.1-3.7)  2.3(1.3-3.9)  

Type of childbirth         

Vaginal childbirth 219(85.5) 37(14.5) 1 0.040 1 0.502 - - 

Cesarean birth 125(77.6) 36(22.4) 1.7(1.02-2.8) 1.2(0.6-2.1)  -  

Breastfeeding         

No 8(4.2) 3(4.2) 1 0.383 - - - - 

Yes 336(97.7) 69(95.8) 0.5(0.1-2.1)  -  -  

Incubator         

No 299(86.7) 46(63.0) 1 <0.001 1 0.002 1 <0.001 

Yes 46(13.3) 27(37.7) 3.8(2.1-6.7) 2.7(1.4-5.1)  3.2(1.7-5.9)  

NICU*         

No 326(94.5) 59(80.8) 1 <0.001 1 0.024 - - 

Yes 19(5.5) 14(19.2) 4.7(1.9-8.5) 2.6(1.1-6.3)  -  

Infections in newborn         

No 319(93.0) 70(95.9) 1 0.369 - - - - 

Yes 24(7.0) 3(4.1) 0.5(0.1-1.9) -  -  

Epstein pearls         

No 214(62.0) 35(47.9) 1 0.027 1 0.031 1 0.038 

Yes 131(38.0) 38(52.1) 1.7(1.1-2.9) 1.8(1.1-3.2)  1.7(1.03-3.0)  

Dental lamina cistys         

No 325(94.2) 71(97.3) 1 0.299 - - - - 
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Yes 20(5.8) 2(2.7) 0.4(0.1-2.0) -  -  

Bohn’s nodules         

No 275(79.7) 57(78.1) 1 0.755 - - - - 

Yes 70(20.3) 16(21.9) 1.1(0.5-2.0) -  -  

         

Continuation of the Table 1 

Mucocele         

No 337(97.7) 67(91.8) 1 0.017 1 0.013 1 0.017 

Yes 8(2.3) 6(8.2) 3.7(1.2-11.2)  4.9(1.3-17.8)  4.6(1.3-16.1)  

Ankyloglossia         

No 294(85.5) 62(84.9) 1 0.899 - - - - 

Yes 50(14.5) 11(15.1) 1.0(0.5-2.1)  -  -  

Mothers’s age        

Up to 19 years 51(15.0) 9(12.3) 1 0.882 - - - - 

20 to 35 years 241(70.7) 56(76.7) 0.9(0.3-2.5) -  - 

36 years and over 49(14.4) 8(11.0) 1.3(0.6-2.8)   - 

Previous health 

changes 

       

No 284(82.3) 54(74.0) 1 0.102 1 0.607 - - 

Yes 61(17.7) 19(26.0) 1.6(0.9-2.9) 1.1(0.6-2.3)  - 

Sexually transmitted 

infections 

       

No 312(90.4) 64(87.7) 1 
0.477 

- - - - 

Yes 33(9.6) 9(12.3) 1.3(0.6-2.9) -  - 

Socioeconomic level        

High 89(25.9) 9(12.3) 1 0.016 1 0.040 1 0.026 

Low 255(74.1) 64(87.7) 2.4(1.1-5.1) 2.2(1.03-4.9)  2.4(1.1-5.2) 

Results in bold type are statistical significant at 5% level. 

Logistic regression model with robust variance for multivariate analyses (Models #1, 2, and 3). 

Model 1: robust model not adjusted. 

Model 2: all variables with p<0.20 in the bivariate analyzes were included in this model. The Hosmer and Lemeshow test was performed 

(p=0.467). 

Model 3:  Type of birth, NICU and previous health change were removed from the analysis for a better adjust of the model. The Hosmer and 
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Lemeshow test was performed (p=0.708). 

*NICU:  intensive care units; OR - Odds ratio; CI – Confidence interval 

 



40 

 

 

 

 

 

Table 2: Bivariate and multivariate association between birth weight and other variables. 

 Birth weight Model 1 

No adjusted  

Model 2 

Adjusted 

Variables ≥2500g <2500g  OR (95% CI) P-value OR (95% CI) P-value 

Newborn sex       

Female 166(84.3) 31(15.7) 1 0.795 - - 

Male 190(83.3) 38(16.7) 0.9(0.5-1.5)  - 

High-risk pregnancy       

 No 223(87.8) 31(12.2) 1 0.009 1 0.048 

Yes 133(78.2) 37(21.8) 2.0(1.1-3.3)  1.7(1.006-3.1) 

Type of childbirth       

Natural childbirth 227(86.6) 35(13.4) 1 0.040 1 0.443 

Cesarean birth 128(79.0) 34(21.0) 1.7(1.02-2.8)  1.2(0.7-2.2) 

Breastfeeding       

No 10(2.8) 1(1.4) 1 0.519 - - 

Yes 344(97.2) 68(98.6) 1.9(0.2-15.6)  -  

Incubator       

No 304(85.9) 50(72.5) 1 0.010 1 0.390 

Yes 52(73.2) 19(26.8) 2.2(1.2-4.0)  1.3(0.6-2.7) 

NICU*       

No 339(86.3) 54(13.7) 1 <0.001 1 <0.001 

Yes 17(53.1) 15(49.9) 5.5(2.6-11.7)  4.9(2.1-11.4) 

Infections in newborn       

No 331(83.8) 64(16.2) 1 0.819 - - 

Yes 23(82.1) 5(17.9) 1.1(0.4-3.0)  - 

Epstein pearls       

No 222(86.4) 35(13.6) 1 0.072 1 0.032 

Yes 134(79.8) 34(20.2) 1.6(0.9-2.7)  1.8(1.1-3.2) 

Dental lamina cistys       

No 336(83.6) 66(95.7) 1 0.670 - - 

Yes 20(87.0) 3(13.0) 0.7(0.2-2.6)  - 

Bohn’s nodules       
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No 284(83.5) 56(16.5) 1 0.793 - - 

Yes 72(84.7) 13(15.3) 0.9(0.4-1.7)  - 

       

Continuation of the Table 2      

Mucocele       

No 348(84.7) 63(15.3) 1 0.011 1 0.040 

Yes 8(57.1) 6(42.9) 4.1(1.3-12.3)  3.7(1.1-13.1) 

Ankyloglossia       

No 303(83.2) 61(16.8) 1 0.476 - - 

Yes 53(86.9) 8(13.1) 0.7(0.3-1.6)  - 

Mothers’s age       

Up to 19 years 55(87.3) 8(12.7) 1 0.453 - - 

20 to 35 years 244(81.6) 55(18.4) 0.6(0.1-2.0)  - 

36 years and over 54(91.5) 5(8.5) 1.5(0.6-3.4)  - 

Previous health changes       

No 287(84.7) 52(15.3) 1 0.321 - - 

Yes 69(80.2) 17(19.8) 1.3(0.7-2.4)  - 

Sexually transmitted 

infections 

      

No 323(84.3) 60(15.7) 1 0.339 - - 

Yes 33(78.6) 9(21.4) 1.4(0.6-3.2)  - 

Socioeconomic level       

High 93(90.3) 10(9.7) 1 0.042 1 0.070 

Low 262(81.6) 59(18.4) 2.0(1.02-4.2)  1.9(0.9-4.2) 

Results in bold type are statistical significant at 5% level. 

Logistic regression model with robust variance for multivariate analyses (Models #1 and 2). 

Model 1: robust model not adjusted. 

Model 2: all variables with p<0.20 in the bivariate analyzes were included in this model. The Hosmer and Lemeshow test was 

performed (p=0.969). 

*NICU: Neonatal intensive care units; OR - Odds ratio; CI – Confidence interval 



41 

 

 

3 MANUSCRITO 

 

PREVALENCE OF ANKYLOGLOSSIA ACCORDING TO DIFFERENT DIAGNOSTIC 

CRITERIA: SYSTEMATIC REVIEW  

 

 

SHORT RUNNING TITLE: PREVALENCE OF ANKYLOGLOSSIA ACCORDING TO 

DIFFERENT CRITERIA  

 

 

AUTHORS: Poliana Valdelice Cruz 1,2, Cristiane Baccin Bendo1, Ingrid Gomes Perez Occhi-

Alexandre 1,3, Ana Clara Souza-Oliveira1, Raiane Machado Maia4, Sarah Queiroz Notaro1, Carolina 

Castro Martins1 

 

1 Department of Pediatric Dentistry, School of Dentistry, Universidade Federal de Minas Gerais, Belo 

Horizonte, Brazil. 

2 AJES Faculdade do Norte de Mato Grosso, Guarantã do Norte, Brazil. 

3 Faculdade Herrero, Curitiba, Brazil. 

4 Pontifícia Universidade Católica de Minas Gerais, Belo Horizonte, Brazil. 

 

 

E-MAIL ADDRESSES 

polianavcruz@gmail.com, crysbendo@yahoo.com.br, ingrid.gomes@gmail.com, 

anaclarasouza_@outlook.com.br, raiane_127@hotmail.com, sarahqnotaro@gmail.com 

carolcm@ufmg.br 

 

CORRESPONDING AUTHOR 

Poliana Valdelice Cruz 

Department of Pediatric Dentristry, Faculty of Dentistry, Universidade Federal de 

Minas Gerais, Avenida Presidente Antônio Carlos 6627, Pampulha, Belo Horizonte, 

Brazil. Phone: + 55 31 3227 2528. 

polianavcruz@gmail.com 

 

 

 



42 

 

 

AUTHOR CONTRIBUTIONS 

PVC and CCM contributed to the study design. PVC, IGPO-A, ACS-O, RMM, SQN and CCM 

performed the data acquisition and analysis, selection of studies and data extraction. PVC and CCM 

contributed to the data interpretation and manuscript writing. CCM, PVC and CBB contributed to the 

critical revision of the manuscript. All authors read and approved the final version. 

 

FUNDING 

 This study was supported by the National Council for Scientific and Technological Development 

(CNPq), the Coordination for the Improvement of Higher Education Personnel (CAPES) – Finance 

code 001, the Minas Gerais State Research Foundation (FAPEMIG, process #APQ-00323-17) and 

Pró-Reitoria de Pesquisa da Universidade Federal de Minas Gerais (PIBIC/CNPq and PIBIT/CNPq, 

PRPq-UFMG). 

 

CONFLICT OF INTEREST 

The authors declare no conflict of interests. 

 

WORD COUNT: 3,835 (excluding figures) 

 

Manuscrito formatado de acordo com as normas da International Journal of Pediatric Dentistry.  

  



43 

 

 

Abstract 

 

Background: Ankyloglossia is a congenital anomaly characterized by the shortening of the lingual 

frenulum causing motor and functional problems, which the prevalence may vary according to the 

diagnosis. Aim: to evaluate the prevalence of ankyloglossia in babies, children, adolescents according 

to different diagnostic criteria. Design: In this systematic review and meta-analysis (PROSPERO 

#CRD42021224934), data were obtained from nine electronic databases, from interception up to May 

2021 with no restrictions imposed regarding on year of publication or language. Paired independent 

reviewers selected studies, extracted data, and assessed the risk of bias. Using random-effects meta-

analysis, we pooled the crude prevalence of ankyloglossia, subgrouped by diagnostic criteria, sex and 

age. We calculated the RR and 95%CI of the occurrence of ankyloglossia in boys compared to girls, 

and assessed the certainty of evidence using the GRADE approach. Results: Seventy-three 

observational studies were included (72 in the meta-analysis). There were five different validated 

diagnostic criteria. The overall crude prevalence of ankyloglossia was 4% (95%CI: 3%-4%) varying 

from 67% for Coryllos criteria (40%-94%) to 2% for those studies using their own criteria (2%; 

95%CI: 2%-2%).  There was a similar prevalence for age groups and both sexes. Boys had 1.29 more 

chances of having ankyloglossia (95%CI: 1.04-1.59) with very low certainty. Conclusions: There was 

a variation in the prevalence of ankyloglossia among all instruments used, with validated diagnostic 

criteria showing higher prevalence and non-validated or own criteria showing low prevalence. 

  

KEYWORDS: lingual frenulum, tongue-tie, lip-tie, congenital abnormalities, clinical protocols. 
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1 | INTRODUCTION 

 

The lingual frenulum is a small submucosal band of connective tissue that is inserted along 

the lower surface of the tongue to the oral floor.1 Ankyloglossia, or “tongue-tie”, is a 

congenital anomaly characterized by the shortening of the lingual frenulum or when the 

genioglossus muscle is highly adhered, limiting or restricting the movements of the tongue 

and causing motor and functional problems.2,3 It is believed that the restriction of the tongue 

movement may influence breastfeeding, however this statement remains inconclusive.4,5,6 

Breastfeeding difficulties can also be related to pain in the mother's nipples.2,3 In addition, 

ankyloglossia may affect the speech, swallowing and cause orthodontic problems including 

malocclusion, open bite and separation of the lower incisors.6-8  

There is still no consensus on the diagnostic criteria for ankyloglossia, 4 although the 

diagnosis of ankyloglossia, it’s treatment and difficulties in breastfeeding have grown 

exponentially in recent years.9 According to observational studies carried out previously, the 

prevalence of ankyloglossia varies from 0.02% to 32.5%.10-13 This prevalence may vary 

according to the population and the criteria used for the diagnosis.13 

The data of prevalence have a great heterogeneity regarding the diagnosis and the evaluation 

of the results. There is no standard clinical criteria for the diagnosis of ankyloglossia or any 

consensus that is widely used which can explain the large range of prevalence.13,14 The lack of 

a consensus directly reflects the gaps related to the lack of concise evidence about the 

diagnosis, clinical conduct and adequate treatment.14 There is no prevalence of this condition 

compiled by systematic reviews grouping all possible prevalence studies. We found a 

methodological review that aimed to review the diagnostic criteria, prevalence and treatment 

of ankyloglossia.13 However, this study has some limitations, it dates 2007, only two 

databases were searched and included only five studies that assessed the prevalence of 

ankyloglossia. Thus, a new systematic review is justified. 

This systematic review is original and important for the clinical practice as it brings the 

prevalence of ankyloglossia considering all broad of available studies and diagnostic criteria. 

There are national health services that indicate surgical treatment if ankyloglossia causes 

problems. However, these bodies of evidence do not indicate the use of standardized 

diagnostic criteria.6 This fact contributes to the great inconsistency of the prevalence data 

present in the literature. This review can also help the researchers who want to use the 

prevalence for sample calculation according to the diagnostic criteria that they intend to use in 

their studies. Finally, the objective of this systematic review was to evaluate the prevalence of 
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ankyloglossia in the population, and verify whether the prevalence of this alteration can vary 

according to the diagnostic criteria used. 

 

2 | MATERIALS AND METHODS 

 

The Preferred Reporting Items for Systematic Reviews and Meta-Analysis 2020 (PRISMA) 

statement checklist was used for conducting and reporting this review.15  

 

2.1 | Eligibility criteria  

 

The clinical question was: what is the prevalence of ankyloglossia among newborns, infants, 

children and adolescents?  

We included observational studies (cross-sectional and cohort) that evaluated the prevalence 

of ankyloglossia using any diagnostic criteria (validated or not). No restrictions were imposed 

on year of publication or language. We excluded adults; individuals submitted to frenectomy 

or treatment before diagnosis of ankyloglossia in interventional studies; studies not reporting 

prevalence of ankyloglossia; case-control studies; clinical trials; cases reports / cases series, 

reviews, letters to the editor and editorials. 

 

2.2 | Information sources and search strategy 

 

We searched nine electronic databases from interception up to May 2021: MedLine (through 

Ovid), Embase (through Elsevier), Scopus, Web of science, Cochrane Database of Systematic 

Reviews, Latin-American and Caribean Library (Lilacs) and the Brazilian Library of 

Dentistry (BBO) through the Virtual Health Library (Bireme, Latin America). Gray literature 

was searched through OpenGrey and Proquest Dissertation & Abstracts.  We manually 

searched the reference list of selected articles to find any reference that could have been lost 

during the search in electronic databases. Each database had a specific search strategy 

previously prepared and verified by an expert in systematic reviews. The search strategies are 

presented in Appendix  Table 1. 

 

2.3 | Study selection  
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Studies were retrieved in EndNote software (EndNote® version 7.0 for Mac) and all duplicate 

references were removed. Five independent reviewers organized in pairs (PVC, IGPO-A, 

ACS-O, RMM and SQN) selected studies, first by titles and abstracts, then by full texts. 

Before each phase, reviewers underwent a training process carried out by the lead author with 

a sample of 10% of studies. 

Initially, articles were screened by title and abstract. If the article met the inclusion criteria in 

the title /abstract, the full text was retrieved for further selection. Disagreements in all phases 

were solved by discussion and consensus. If disagreements persisted, sixth reviewer (CCM) 

was consulted. 

 

2.4 | Data extraction  

 

Data was extracted by five paired independent reviewers using a spreadsheet created in 

Microsoft Excel. The extracted data were: study design, language, continent of the authors, 

year of publication, setting of data collection, age of participants, initial and final sample, sex, 

difficulty in speech or breastfeeding or maternal nipple pain or dysphagia, number of 

individual with ankyloglossia, diagnostic criteria, description of the diagnostic criteria, 

funding and conflict of interest declared. 

 

2.5 | Methodological quality 

 

The independent reviewers assessed the methodological quality for each study according to 

The Joanna Briggs Institute (JBI) Critical Appraisal tools for cross-sectional and cohort 

studies.16 This tool assesses the methodological quality of a study and determines the extent to 

which the possibility of bias in design, methodological conduction and analysis. The JBI 

consists of nine domains. Each domain can be judged as "yes", "no", "not apply" and if the 

authors did not provide enough evidence to make a judgment, the domain was classified as 

"unclear". Disagreements were discussed until a consensus was reached. 

 

2.6 | Synthesis of results  

 

The STATA software (version 12, StataCorp. 2011. Stata Statistical Software: Release 12. 

College Station, TX: StataCorp LP) was used to perform all meta-analysis. For meta-analysis 

of prevalence of ankyloglossia, we used random-effect model considering inherent 
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heterogeneity among different populations.17 The I2 statistic was used to analyzed the 

heterogeneity among the studies.  

First, we performed a meta-analysis of pooled crude prevalence data. We extracted the final 

sample and number of individuals with ankyloglossia. One cohort study collected data in 

baseline and after one month of follow-up.18 For the prevalence data, we included only 

baseline data as the sample was larger. Overall pooled crude prevalence and corresponding 

95%CI were calculated. To explain the heterogeneity in the model, we run a random-effect 

meta-regression. The independent variable was year of publication, and the dependent 

variable was prevalence of ankylolgossia (using the pooled crude effect estimate). 

Then, a subgroup meta-analysis was performed according to each diagnostic criteria and by 

age groups (babies, children and adolescents), as reported by authors, using mixed-effect 

model. For diagnostic criteria, we grouped “own criteria” and studies that “did not report the 

criteria” into a single group, considering both as non-validated criteria.  

A pooled crude prevalence of ankyloglossia for boys and girls was also calculated through 

random-effect model, using the number of individuals with ankyloglossia per sex and overall 

sample.  

As a secondary outcome, we investigated the occurrence of ankyloglossia between boys and 

girls. Total number of boys and girls and the number of individuals with ankyloglossia per sex 

was used to calculate prevalence ratio (PR) and corresponding 95%CI. Finally, we evaluated 

publication bias throught estimated log of the effect estimate (ES) in the funnel plot and Egger 

test. 

 

2.7 | Certainty of evidence 

 

We assessed the certainty of evidence for the risk of occurring ankyloglossia between boys 

and girls using the Grading of Recommendations, Assessment, Development and Evaluation  

(GRADE) approach.19   

Two independent reviewers (CCM and PVC) assessed the certainty of the evidence. 

Disagrements  were resolved by consensus. The certainty of the evidence of observational 

studies starts with low.19   The certainty can be downgraded due to problems of risk of bias, 

indirectness, imprecision, inconsistency, and publication bias. For observational studies, the 

certainty can be rated up due to magnitude of the effect, dose-response and residual 

confounders. Thus, the final certainty can be either very low, low, moderate, and high.20 

Finally, we presented the results in the Summary of Finding (SoF) Table created by 
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GRADEpro software (GRADEpro, available online at www.grade pro.org).  

 

3 | RESULTS 

 

3.1 | Study selection  

 

From the searches conducted in the electronic databases, 3,350 articles were retrieved. After 

the duplicate studies were removed, 1,883 titles/abstracts were screened based on the 

eligibility criteria and 1,671 were excluded and 212 full texts were screened, 128 of which did 

not meet the eligibility criteria and 11 reports were not retrieved. Excluded studies and 

reasons for exclusion are in Appendix S1: Supplementary file. Therefore, 73 studies were 

included (Figure 1), being 72 cross-sectionals and one cohort. Seventy-two studies were 

included in the meta-analyses. 

 

3.2 | Study characteristics  

 

The characteristics of the 73 studies are listed in Table 1. The studies were published between 

1975 and 2021, and 68.5% (50) of the studies were published after 2011. Ninety-four per cent 

of studies were published in English and 26% of authors are from South America. The total 

study sample comprised 36,013,869 babies, children and adolescents. Only 19.0% of the 

studies were funded by a government or university grant and 43.8% declared no conflicts of 

interest. 

Thirty-four per cent of studies reported that the population had some type of difficulty in 

breastfeeding, speech, dysglossia, dysphagia or maternal nipple pain (Table 1). Thirty-seven 

per cent of studies used one or more validated criteria for the diagnosis of ankyloglossia; 

another 35.6% used non-validated diagnostic criteria (own criteria) and 27.4% did not report 

the type of criteria used (Appendix Table 2). 

 

3.3 | Methodological quality 

 

The methodological quality is reported in Appendix Figures 1 and 2. The major 

methodological problems of the studies included in the present review involved the 

representativeness of the sample (7.5%), sample size (62.5%) and problems in using non-valid 

and reliable methods to diagnose ankyloglossia (63.8%).  
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3.4 | Meta-analysis  

 

One study was excluded from meta-analysis because it reported prevalence equal to zero; this 

study used the author’s own criteria.21 Thus, we could meta-analyze 72 studies. In general, the 

prevalence of ankyloglossia was 4% (95% CI: 3%-4%) (Table 2; Appendix Figure 3). For 

subgroup analysis, the prevalence was higher when studies used some validated criteria 

compared to own criteria or not reported criteria (Table 2; Appendix Figure 4). The 

prevalence was higher for studies using the Coryllos criteria (67%, 95%CI: 40%-94%); 

followed by Kotlow’s criteria (21%; 95%CI: 13%-30%), Lingual Frenulum Protocol for 

Infants (LFPI or Neonatal Tongue Screening Test which is derived from the LFPI) (13%, 

95%CI: 6%-19%) and Bristol Tongue Assessment Tool (BTAT) (12%, 95%CI: 10%-14%), 

and the combination of Assessment Tool for Lingual Frenulum Function (ATLFF) with 

Coryllos criteria (28%, 95%CI: 26%-30%). The prevalence was low for studies using own 

criteria or not reported criteria (2%, 95%CI: 2%-2%). The description of diagnostic criteria 

are on Appendix Table 3. 

In the meta-regression model, year of publication had no effect on the crude prevalence of 

ankyloglossia (R2: -1.10%; Tau2: 0.03291; Coefficient: 0.0000506; Standard Error (SE): 

0.0000923; p-value: 0.585). 

Thirty studies reported the prevalence of ankyloglossia per sex and were included in a meta-

analysis (Appendix Figure 5, 6, 7). The prevalence of ankyloglossia was 1% for girls and 

boys (Table 3). The prevalence ratio was 1.29 for boys compared to girls (95%CI: 1.04-1.59) 

with very low certainty (SoF table 4 shows the criteria for assessing the certainty of the 

evidence). The publication bias was investigated using a funnel plot (Appendix Figure 8) and 

Egger's test (p=0.091) showed no publication bias for this effect estimate. 

A subgroup analysis was performed for age (Appendix Figure 9). The pooled crude 

prevalence of ankyloglossia varied from 7% (95%CI: 7%-7%) for babies, 8% (95%CI: 6%-

10%) for children to 4% (95%CI: 4%-5%) for children and adolescents (Table 3). 

  

3.5 | Certainty of evidence  

 

SoF Table 4 shows the certainty of the evidence for occurrence of ankyloglossia between 

boys and girls. The very low certainty of evidence shows uncertainty about the effect 

estimate.22 There was very serious problems due to risk of bias and inconsistency.   
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4  DISCUSSION   

 

The overall crude prevalence of ankyloglossia was low, and subgroup analysis proved to be 

higher for studies using validated diagnostic criteria compared to own criteria used by 

authors. The prevalence of ankyloglossia for boys and girls was similar, and it is unlikely that 

boys are more prone to have ankyloglossia compared to girls. In subgroup analysis by age, the 

prevalence was slightly higher in infants and children. 

The criteria with the highest prevalence of ankyloglossia were the Coryllos, Kotlows, LFPI 

and BTAT criteria, successively. The low crude prevalence of ankyloglossia that we found 

corroborates with a previous methodological review and varies according to the diagnostic 

criteria. This review found a prevalence  of 4.0% using ATLFF criteria and 10.7% when using 

own criteria13. In other studies, the prevalence of ankyloglossia ranged from 0.02% using own 

criteria10 , 3.2% among inpatients to12.8% among outpatients, when using ATLFF.11 

In our results, three studies evaluated the the prevalence of ankyloglossia using the Coryllos 

criteria.23 However, two of these studies included populations with difficulties in speech24,25 

and one study included population with breastfeeding difficulties26 that might have 

overestimated the prevalence that we found.. Chandrasekaran et al. found an overall 

prevalence of 3.4% in the general population, and 80% of ankyloglossia among patients with 

speech problems.24 Haham et al (2004) found a prevalence of 38% in babies with 

breastfeeding difficulties26 and Walls et al. found a prevalence of 82.6% among 3 year old 

children with difficulties in speech.25 The Coryllos criteria has four items to assess the 

severity of ankyloglossia and the authors suggest that parameters related to the mother and 

baby should also be assessed.23 However, the assessment of ankyloglossia is based on 

subjective criteria. The tool may have overestimated the prevalence of ankyloglossia 

toghether with a selection of a population with speech problems and breastfeeding difficulties 

rather than the general population, which would justify the high prevalence found in our 

study. 

We also found a high prevalence when ankyloglossia was dignosed using the ATLFF27. Two 

studies were included in this subgroup and did not report any specific difficulties in speech or 

breastfeeding in their populations.12,28 While one study found a prevalence of 12%28 of 

ankyloglossia, the high pooled prevalence may be due to the study of Maria-Enero et al.12 

This cross-sectional study assessed the prevalence of ankyloglossia in 1,332 neonates and 

assessed the appearance and the function of the tongue, whether the mother felt pain in her 
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nipples, and whether the newborn had trouble grasping the breast. Akyloglossia was 

associated with breastfeeding difficules which might explain the high prevalence of 

ankyloglossia of the neonates of this study (46.3%)12 Knox suggested to avoid using ATLFF 

due to its high complexity and the large number of items to be marked during the 

assessment.29 Another study pointed out a low agreement among examiners, especially in 

functional criteria, that can be a limiting factor for the use of this protocol.30 Therefore, there 

is doubts if the ATLFF results are reliable enough to state whether children with 

ankyloglossia will present breastfeeding difficulties or not.31 

The prevalence that we found, using the Kotlow criteria,32 corroborates with the study 

developed by Villa et al, in which the prevalence of ankyloglossia in children aged 6 to 14 

years-old was 22.6% using this diagnostic criteria.30 The prevalence of ankyloglossia ranged 

from 4%33 to 63.4%34 among the six studies included in this subgroup. According to the 

authors, the Kotlow criteria presents objective measures for the classification of the anatomy 

of the lingual frenulum in relation to the length of the lingual frenulum and tongue of babies 

and teenagers up to 14 years of age.32 The tool is based on evaluating the length in millimeters 

of the tongue, from the insertion of the lingual frenulum, at its base, to its end. However, the 

author himself reports some difficulty in identifying children with mild and moderate degree 

of ankyloglossia due to the flexibility of the oral floor, as most of them do not present speech 

alterations.32 

Nine studies were included in the subgroup of LFPI and the prevalences ranged from 3%35 to 

33%.36 Our final prevalence is similar the study of Lopes et al 37 that found 13% of 

interference of the frenulum in tongue movements among 190 full-term infants up to 2 days of 

age. The LFPI is divided into three parts: clinical history; anatomical-functional evaluation 

and evaluation of non-nutritive sucking and nutritive sucking. The three parts of this protocol 

have independent scores and are simple to apply, so each part can be applied independently of 

one another until up to the 6th month of the baby's life. The tool is aimed to be objective to 

apply and can be used according to the objectives of the oral exam. For neonatal screening, in 

the first 48 hours after birth, usually only the anatomical and functional assessment of the 

baby is carried out for the diagnosis of ankyloglossia.36 

Previous studies conducted with newborns assessed the anatomic-functional of the frenulum 

using the BTAT.35,38,39 The prevalence of ankyloglossia was 12%35 using BTAT, 3.1% using a 

combination of BTAT with LFPI38 and 4% using a combination of BTAT with ATLFF.39 The 

BTAT is a clinical practice-based tool that was created with reference to other assessment 

methods (ATLFF). This tool allows an objective, simple and clear measure of the severity of 
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ankyloglossia and the characteristics of the lingual frenulum.40 Because it is objective and 

easy to apply, the professionals can be easly tranined in this tool for a greater agreement 

between examiners. 

By the other side, the lack of a defined criteria reported by authors may have influenced the 

low prevalence in the “own criteria” subgroup. Some studies that did not use a valid criteria 

for ankyloglossia aimed to investigate several oral problems in children, such as Epnstein’s 

pearls, Bohn’s nodules, mucocele41, geographic tongue and others21, not only ankyloglossia. 

By the other side, studies that used validated criteria were investigations focusing mainly on 

ankyloglossia.27,32 This must help to explain the differences in prevalence. 

The prevalence of ankyloglossia was similar between sexes. However, although our review 

have demonstrated more risk among boys, the certainty was very low. There were very 

serious problems of inconsistency of the meta-analysis due to statistically significant 

heterogeneity, differences in effect estimates among studies and lack of overlap in some 

confidence intervals.42 Moreover, there were very serious problems due to the methodological 

limitations of the studies. In general, all studies had some methodological limitation, mainly, 

representativeness of cases and lack of a valid criteria to measure ankyloglossia.  

The prevalence of ankyloglossia was slightly higher in babies and children. In our review, 

while we had 38 studies including only babies, two studies grouped only adolescents. So far, 

it remains unclear if a baby with ankyloglossia, and not treated, will remain the same 

condition until adolescence. No prospective study was found regarding this issue. 

 

4.1 | Strengths and limitations 

A possible limitation is the high heterogeneity found among studies. However, even when 

exploring the heterogeneity with subgroup analysis, the heterogeneity remained in some 

subgroups. By the other side, the heterogeneity in prevalence data is a common issue, due to 

the different populations, different age groups, and different the application of the diagnostic 

criteria. Moreover, all studies had some methodological limitation, and due to this problem, 

we did not perform a sensitivity analysis once all studies should be removed. We opted to 

downgrade certainty of the evidence in two levels due to risk of bias.43 As a strength of the 

review, the publication bias was assessed by funnel plot and Egger test, showing no evidence 

of publication bias for boys compared to girls. This shows all the efforts made to cover all 

possible studies in the field. Im addition, we assessed the certainty of the evidence of the 

effect estimate between boys and girls, showing the high methodological rigor of our study. 
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So far, this is the first review that summarizes the prevalence of ankyloglossia according to 

the diagnostic criteria. 

 

4.2 |  Implications for the clinical practice and the research  

This review can be used as a basis for carrying out sample calculation in future 

epidemiological studies. Authors might decide to choose the prevalence for each diagnostic 

criteria. In addition, the evidence found here highlights  the inconsistencies and variations 

between the diagnostic criteria for ankyloglossia. Future studies should try to define the best 

diagnostic criteria among all and provide precise information about the need or not to treat 

ankyloglossia. Also, future prospective studies should evaluate if the ankyloglossia remains as 

the infant grows up.  

 

5 | CONCLUSION 

 

The prevalence of ankyloglossia was mainly low and varied among all the diagnostic criteria 

used. Also, the prevalence of ankyloglossia was lower when diagnosed by a non-validated 

criteria and higher when diagnosed by validated tools. The prevalence of ankyloglossia was 

slightly higher in children and babies compared to adolescents; and quite similar between 

boys and girls.  

 

 

REGISTRATION AND PROTOCOL 

The protocol was registered a priori at the PROSPERO database (#CRD42021224934). One 

change was made from the original protocol. We excluded case-control studies from the 

sample of included studies.  

 

BULLET POINTS 

 

● This study reports the prevalence of ankyloglossia according to different diagnostic 

criteria, helping the researcher to choose a more suitable tool for their research and providing 

data to be used as a basis for sample calculation for future epidemiological studies. 

● Ankyloglossia may vary according to the diagnosis, and validated criteria resulted in 

higher prevalence compared to non-validated criteria. 

● It is expected low prevalence of ankyloglossia for epidemiological studies using non-
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specific diagnostic criteria for ankyloglossia. 
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Table 1. Summary of studies characteristics. 

Characteristic  
 

Number  
73 (100%) 

Language 
Portuguese 
Spanish 
English 

 
1 (1.4) 
3 (4.1) 
69 (94.5) 

Continents (authors from)  
Africa 
Middle East  
Europe 
Asia   
North America  
South America  
Collaboration between multi-countries 

 
3 (4.1) 
6 (8.1) 
11 (15.0) 
15 (21.3) 
13 (17.4) 
19 (26.0) 
6 (8.1) 

Year of publication  
1975 to 1994 
2000 to 2010 
2011 to 2021 

 
7 (9.6) 
16 (21.91) 
50 (68.5) 

Setting  
Orphanages 
Re-education center  
Home 
Data base 
Private clinic  
School 
Dental school/ hospital 
Not reported 

 
1 (1.4) 
1 (1.4) 
2 (2.7) 
4 (5.5) 
6 (8.2) 
14 (19.1) 
43 (59.0) 
2 (2.7) 

Funding  
Industry  
Government/university grant 
None 
Not reported 

 
2 (3.0) 
14 (19.0) 
15 (20.5) 
42 (57.5) 

Conflict of Interests  
The authors declare potential conflict of 
interests 
The authors declare no conflict of interests 
The authors do not report conflict of interests 

 
1 (1.4) 
32 (43.8) 
40 (54.8) 

Initial Sample  
Minimum  
Maximum  
Total  

 
21 
32,140,679 
36,030,894 

Final Sample 
Minimum  
Maximum  
Total 

 
17 
32,140,679 
36,013,869 

Sex 
Female 
Male 

 
75,755 (47.7) 
83,223 (52.3) 
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Continuation of the Table 1  

Patient 
Babies 
Children 
Children and adolescents 
Babies, children and adolescents 

 
39 (53.4) 
7 (9.6) 
24 (32.9) 
3 (4.1) 

Difficulty type 
Dysglossia  
Dysphagia 
Difficulty in speech 
Breastfeeding difficulties 
Breastfeeding difficulties / Difficulty in speech 
Breastfeeding difficulties / Maternal nipple pain 
No difficulty  
Not reported  

 
1 (1.3) 
1 (1.3) 
5 (7.0) 
12 (16.4) 
1 (1.3) 
5 (7.0) 
8 (10.9) 
40 (54.8) 
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Table 2. Pooled prevalence of ankyloglossia according to each 

diagnostic criteria. 

 

  

Diagnostic criteria Number 

of 

Studies 

I2, P-value  ES (95%CI) Mixed-effect* 

Z-test, p-

value 

One criteria*     

Coryllos criteria 3 Not estimated 67% (40% - 

94%) 

4.94; <0.001* 

Kotlow’s criteria 7 98.8%, 

p<0.001 

21% (13% - 

30%) 

4.90; <0.001* 

Lingual Frenulum Protocol for Infants 

(LFPI) 

10 98.7%, 

p<0.001 

13% (6% - 19%) 3.86; <0.001* 

Bristol Tongue Assessment Tool 

(BTAT) 

1 Not estimated 12% (10% - 

14%) 

10.80; <0.001* 

Assessment Tool for Lingual 

Frenulum Function (ATLFF) 

3 

 

Not estimated 3% (0% - 6%) 1.95; 0.05* 

Use of more than one diagnostic 

criteria* 

    

ATLFF and Coryllos criteria 2 Not estimated 28% (26% - 

30%) 

30.77; <0.001* 

ATLFF and BTAT 1 Not estimated 4% (2% - 8%) 2.50; 0.01* 

LFPI and BTAT 1 Not estimated 3% (2% - 5%) 3.80; <0.001* 

Own criteria or criteria not 

reported* 

45 99.8%, 

p<0.001 

2% (2% - 2%) 17.19; <0.001* 

Overall prevalence**  72 99.8%, 

p<0.001; Tau2: 

0.00‡ 

4% (3% - 4%) - 

ES: effect estimate (prevalence); Mixed-effect model for subgroup analysis; **Random-effect 

model for overall prevalence; ‡Tau2 for overall pooled prevalence. 
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Table 3. Pooled prevalence of ankyloglossia by sex and age groups. 

 

 

Diagnostic criteria Number 

of 

Studies 

I2, P-value Tau2 ES (95%CI) Mixed-effect* 

Z-test, p-

value 

Sex**      

Girls 30 97.2%, p<0.001 0.00 1% (1% - 1%) - 

Boys 30 98.1%, p<0.001 0.00 1% (1% - 2%) - 

Girls‡    PR: 1  

Boys‡ 30 79.8%, p<0.01 0.170

7 

PR: 1.29 (1.04 – 

1.59) 

- 

Age groups*      

Babies  39 99.6%, p<0.01 - 7% (7% - 7%) 31.68; <0.001* 

Children 7 99.6%, p<0.01 - 8% (6% - 10%) 9.43; <0.001* 

Adolescents 2 Not estimated - 0% (0% - 1%) 2.45; 0.01* 

Babies and children 1 Not estimated - 0% (0% - 0%) 4.7; <0.001* 

Babies, children and 

adolescents 

2 Not estimated - 0% (0% - 0%) 284.69; 

<0.001* 

Children and 

adolescents 

21 98.7%, p<0.01 - 4% (4% - 5%) 14.25; <0.001* 

Overall**  72 99.8%, p<0.001 - 4% (3% - 4%) - 

ES: effect estimate (prevalence); *Mixed-effect model for subgroup analysis for age groups; 

**Random-effect model for overall prevalence. ‡Random effect meta-analysis of occurrence 

of ankyloglossia comparing girls versus boys; PR (prevalence ratio); Egger test for 

publication bias = p: 0.091, indication no publication bias. 
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Table 4: Summary of Finding (SoF): SoF table showing the effect estimate for 

ankyloglossia between boys and girls and the certainty of evidence. 

 

Certainty assessment № of patients Effect 

Certainty № of 
studi

es 

Study 
design 

Risk 
of 

bias 

Inconsiste
ncy 

Indirectne
ss 

Imprecisi
on 

Other 
considerati

ons 
boys girls 

Relati
ve 

(95% 
CI) 

Absolu
te 

(95% 
CI) 

30  observatio
nal studies  

very 
serio
us a 

very serious 
b 

not 
serious  

not 
serious  

none  1525/448
58 (3.4%)  

1237/406
86 (3.0%)  

PR 
1.29 
(1.04 

to 
1.59)  

9 more 
per 

1.000 
(from 1 
more to 

18 
more)  

⨁◯◯◯ 

VERY 
LOW  

CI: Confidence interval; RR: Risk ratio 

Explanations 
a. The studies had very serious problems in varying topics of JBI tool, such as: representativeness of the target population, sample size, 
recruitment of the sample, coverage bias, reliability in the method used for diagnosis of ankyloglossia (e.g. non-validated criteria or not reported).  
b. There were different effect estimates among studies, high statistically significant I2.  
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4 CONSIDERAÇÕES FINAIS 

 
 

Os resultados do presente estudo trazem informações sobre as lesões de 

mucosa oral mais comuns em RNs prematuros, com baixo peso ao nascer e sobre a 

prevalência de anquiloglossia em bebês, crianças e adolescentes de acordo com o 

critério. A necessidade de permanecer na incubadora e um menor nível 

socioeconômico estiveram diretamente relacionados ao parto prematuro. Já a 

necessidade permanência na UTIN, esteve relacionada apenas ao grupo de RNs 

com baixo peso ao nascer. Esses achados nos permitem concluir que o estado de 

saúde materno durante o período gestacional pode determinar ou interferir no estado 

de saúde fetal, podendo levar à prematuridade, baixo peso ao nascer e 

consequentemente ao desenvolvimento de doenças e à ocorrência de alterações na 

cavidade oral do RN.  

As pérolas de Epstein e a mucocele foram mais comuns na presença de 

prematuridade e baixo peso ao nascer. No entanto, as alterações orais observadas 

neste estudo (Pérolas de Epstein, nódulos de Bohn, cistos da lâmina dentária, 

anquiloglossia e mucocele) também demostraram ser comuns tanto em RNs a 

termo, quanto em RNs pré-termo. Embora a etiologia dessas alterações ainda seja 

controversa, grande parte dos estudos sobre lesões de mucosa em RNs encontados 

na literatura odontológica são, em sua maioria, descritivos. Determinar os fatores 

gestacionais que influenciam no desenvolvimento de lesões de mucosa em RN, 

pode contribuir para um melhor entendimento da etiologia dessas lesões.  

A prevalência geral de anquiloglossia variou de acordo com os critérios 

diagnósticos utilizados, semelhante em meninos e meninas, e ligeiramente maior em 

bebês e crianças. 

É fundamental que haja uma interação interdisciplinar entre 

odontopediatras e pediatras. O conhecimento das características clínicas das 

alterações encontradas na cavidade oral de RNs e a utilização de critérios 

diagnósticos validados é fundamental para a seleção da conduta clínica adequada, 

caso sejam necessárias intervenções, e para orientação adequada aos 

responsáveis.  
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Os resultados deste estudo ressaltam a importância de se conhecer 

problemas adversos que podem interferir na saúde de gestantes. É necessário 

determinar estratégias adequadas para reduzir possíveis fatores de risco à saúde da 

gestante, com o objetivo de proporcionar uma melhor qualidade de vida durante o 

período gestacional à mulher e prevenir a ocorrência de nascimentos prematuros e 

BPN. Esses achados também evidenciam a necessidade da utilização de um critério 

diagnóstico padrão-ouro para maior confiabilidade dos diagnósticos realizados para 

a anquiliglossia. Estudos futuros que incluam uma amostra maior de RNs 

prematuros, de baixo peso ao nascer, mães com alto risco gestacional e que 

avaliem a acurácias dos critérios diagnósticos para a anquiloglossia são necessários 

para consolidar os resultados aqui apresentados. 
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APÊNDICE A – Termo de consentimento livre e esclarecido (TCLE) 
 

 

TERMO DE CONSENTIMENTO LIVRE E ESCLARECIDO 

Título da pesquisa: “Lesões de mucosa oral em recém-nascidos” 
Local do estudo: Hospital das Clínicas 

Pesquisador responsável: Poliana Valdelice Cruz, tel: 31 98821-5130 

Email da pesquisadora: polianavcruz@gmail.com 

Orientadora: Profa. Dra. Carolina Castro Martins, tel: 31 3409-2398 

Coorientadora: Profa. Dra. Cristiane Baccin Bendo, tel: 31 3409-2432 

COEP/ UFMG: (31) 3409 - 4592 

Av. Antônio Carlos, 6627, Pampulha. Prédio da Reitoria, 7º andar sala 7018. CEP 

31270-901 

 

Convido a Sra.____________________________responsável pelo bebê 

____________________ a participar desta pesquisa que tem como objetivo relatar a 

ocorrência de lesões na boca dos recém-nascidos internados no Hospital das 

Clínicas, e observar quais fatores podem estar associados ao aparecimento dessas 

lesões. A pesquisa será realizada através de dados dos prontuários dos bebês e das 

mães, as mães responderão à um questionário, a boca do bebê será examinada. Os 

bebês que tiverem ou não alguma lesão terão a boca fotografada. As fotografias não 

mostrarão o rosto do bebê, somente o local da lesão será fotografado. As fotografias 

serão para fazer um registro e análise das lesões e poderão ser usadas somente 

para ciência, como artigos científicos, sem identificar o bebê. As fotografias serão 

armazenadas pelo pesquisador responsável pelo estudo, na Universidade Federal 

de Minas Gerais, pelo tempo pertinente ao estudo. Os exames da boca serão 

realizados nos bebês pela pesquisadora que usará luva de procedimento 

descartável, espelho clínico e abaixadores de madeira para língua. Este exame será 

feito utilizando-se todo o equipamento de proteção individual (luvas para 

procedimentos, óculos, gorro, máscara e avental) e com material descartável e/ou 

esterilizado. Este exame não oferece nenhum risco para o bebê. Os riscos serão 

mínimos, o bebê poderá chorar durante o exame, o que é considerado normal para a 

idade do seu filho. 

Os dados analisados nesta pesquisa contribuirão para o diagnóstico e possíveis 

tratamentos das lesões da boca, além de orientar profissionais de saúde, mães e 
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familiares sobre o que fazer se essas lesões aparecerem na boca dos bebês. Os 

responsáveis pelos bebês participantes terão liberdade de retirar o consentimento a 

qualquer momento e deixar de participar da pesquisa sem que haja prejuízo ou 

danos ao atendimento no ambulatório. O (a) senhor (a) não terá qualquer tipo de 

despesa e nem receberá para participar da pesquisa. A identificação dos 

participantes da pesquisa será confidencial, assim como informações relacionadas à 

privacidade dos participantes. As informações serão utilizadas exclusivamente para 

estudo e pesquisa. Em caso de dúvidas éticas, o Comitê de Ética em Pesquisa da 

UFMG deverá ser consultado. Colocamo-nos à inteira disposição para resolver 

qualquer dúvida ou qualquer problema. Esta pesquisa está autorizada pelo Comitê 

de Ética em Pesquisa da UFMG (COEP). Qualquer dúvida ligue para o COEP, 

telefone (31) 3409 - 4592. 

 

__________________________________________________ 
Assinatura do pesquisador 

 
 
 

Por este documento, eu, _________________________________, autorizo a 

avaliação clínica do menor____________________, nascido em ___/ ___/ _____, 

pelo qual sou responsável. Fui informada que receberei um questionário para 

responder. Dou minha permissão para que estes dados sejam utilizados para fins de 

pesquisa e ensino. 

 

Belo Horizonte, _____ de ______________de _____. 

 

__________________________________________ 
Assinatura da mãe ou responsável 

 
(Este termo encontra-se impresso em 02 vias, sendo que uma das vias ficará com o 
(a) senhor (a) e a outra será arquivada) 
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APÊNDICE B – Questionário 
 
 
 
 

 

Faculdade de Odontologia 
Universidade Federal de Minas Gerais 
Departamento de Odontopediatria 

 
Questionário 

 
Por favor, responda ao questionário abaixo. Lembre-se, não há resposta certa ou 
errada; fique à vontade para responder da maneira que quiser. Suas respostas 
serão confidenciais. Agradecemos sua participação. 
I. Identificação da mãe 
1) Nome Completo: 

______________________________________________________ 

2) Nome no seu perfil do Facebook: 

_________________________________________ 

3) Sua Data de Nascimento: ___/___/______ Idade: _____________________   

4) Endereço Completo: Rua:_______________________________________ 

no______ 

Bairro: _____________________ Cidade: ______________________Estado: 

_______ 

CEP: ___________-______ Celular 1: (___)___________ Celular 2: 

(___)__________ 

5) E-mail: 

______________________________________________________________ 

6) Nome do 

filho(a):______________________________________________________ 

7) Data de Nascimento do Filho(a): ___/___/_____ Sexo: (    ) masculino  (    ) 

feminino 

 
II. Educação materna e paterna 
8) Até que série você estudou? 

(   ) 1 a 4ª série incompleto 
(   ) 1 a 4ª série completo / 5 a 8ª série incompleto 
(   ) 5ª a 8ª série completo / Ensino médio incompleto 
(   ) Ensino médio completo / Superior incompleto 
(   ) Superior completo 
 

9) Até que série o pai do seu filho estudou? 
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(   ) 1 a 4ª série incompleto 
(   ) 1 a 4ª série completo / 5 a 8ª série incompleto 
(   ) 5ª a 8ª série completo / Ensino médio incompleto 
(   ) Ensino médio completo / Superior incompleto 
(   ) Superior completo 
 

III. Condição socioeconômica 
10) Quantas pessoas moram na sua casa? 
___________________________________ 
 
11) Qual a renda mensal da sua família, incluindo auxílios do governo (ex: bolsa 
família, bolsa escola, etc.)? 
(   ) menos que R$ 880 (   ) R$ 880 a R$ 1759 (   ) R$ 1760 a R$ 2640 
(   ) R$ 2640 a R$ 
3520 

(   ) R$ 3520 a R$ 
4400 

(   ) mais que R$ 4400 

 
12) Você ou algum membro da sua família recebe algum tipo de auxílio do governo? 
(Ex: bolsa família, bolsa escola, etc.) 

(   ) Sim. Valor: 
R$_________________ 

(   ) Não 

13) Você mora junto com o pai do bebê? 
(   ) Sim, casado/união estável   (  ) Sim, não são casados mas moram 

juntos 

(   ) Não, nunca morou junto (   ) Não, são separados 

 
Agora favor responder estas perguntas sobre itens do domicilio para efeito de 
classificação econômica. Todos os itens de eletroeletrônicos que foram citados 
devem estar funcionando, incluindo os que estão guardados. Caso não estejam 
funcionando, considere apenas se tiver intenção de consertar ou repor nos próximos 
seis meses.  
 
14) Na sua casa tem? (favor marcar 0 quando não possuir) 

 Quantidade 

Automóveis (excluindo os de uso 
profissional) 

(  ) 0    (  ) 1   (  ) 2   (  ) 3   (  ) 
4 ou + 

Empregados mensalistas (que trabalhe 
pelo menos 5 vezes por semana) 

(  ) 0    (  ) 1   (  ) 2   (  ) 3   (  ) 
4 ou + 

Máquinas de lavar roupa (excluindo 
tanquinho) 

(  ) 0    (  ) 1   (  ) 2   (  ) 3   (  ) 
4 ou + 

Banheiros 
(  ) 0    (  ) 1   (  ) 2   (  ) 3   (  ) 
4 ou + 

Aparelhos de DVD (excluindo DVD de 
automóvel) 

(  ) 0    (  ) 1   (  ) 2   (  ) 3   (  ) 
4 ou + 

Geladeiras 
(  ) 0    (  ) 1   (  ) 2   (  ) 3   (  ) 
4 ou + 

Freezers  
(  ) 0    (  ) 1   (  ) 2   (  ) 3   (  ) 
4 ou + 

Microcomputadores (computadores de 
mesa, laptops, notebooks – excluindo 

(  ) 0    (  ) 1   (  ) 2   (  ) 3   (  ) 
4 ou + 
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tablets, palms ou smartphones) 

Máquinas de lavar louça 
(  ) 0    (  ) 1   (  ) 2   (  ) 3   (  ) 
4 ou + 

Fornos micro-ondas 
(  ) 0    (  ) 1   (  ) 2   (  ) 3   (  ) 
4 ou + 

Motocicletas (excluindo as de uso 
profissional) 

(  ) 0    (  ) 1   (  ) 2   (  ) 3   (  ) 
4 ou + 

Máquinas de secar roupa (considerando 
também as que lavam e secam) 

(  ) 0    (  ) 1   (  ) 2   (  ) 3   (  ) 
4 ou + 

 
15) A água utilizada no seu domicílio é proveniente de? 

(   ) Rede geral de 
distribuição   

(   ) Poço ou 
nascente 

(   ) Outro meio 

 
16) Há tratamento da água para beber? 

(   ) Filtrada   (   ) Mineral (   ) Fervida 

(   ) Coada (   ) Sem tratamento (   ) Não sabe 

 
17) Considerando a rua onde você mora, você diria que a rua é: 

(   ) Asfaltada/Pavimentada   (   ) Terra/Cascalho 
 

 

18) Quem é o chefe da família na sua casa? Considere como chefe da família a 
pessoa que contribui com a maior parte da renda do domicílio. (ex: você, marido, 
seu pai, sua mãe, etc.) 
___________________________________________________________________ 
 
19) Qual é o grau de instrução do chefe da família na sua casa?  

(   ) 1 a 4ª série incompleto 
(   ) 1 a 4ª série completo / 5 a 8ª série incompleto 
(   ) 5ª a 8ª série completo / Ensino médio incompleto 
(   ) Ensino médio completo / Superior incompleto 
(   ) Superior completo 
(   ) Não sei 
 

IV – Saúde materna 
20) Sua gravidez foi planejada?   (   ) Sim   (   ) Não 
 
21) Quantas consultas de pré-natal foram realizadas? _______________________ 
 
22) Você recebeu orientações de higiene bucal nas consultas de pré-natal?   
(   )Sim    (   ) Não    (  )Não fiz pré-natal 
 
23) Este é seu primeiro filho(a)? (   ) Sim      (   ) Não 
 
24) Com qual idade você teve seu primeiro filho(a)? _____________________ 
 
 25) Você considera sua alimentação saudável durante a gravidez? (   ) Sim     (   
)Não 
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26) Durante a gravidez você exerceu algum tipo de trabalho? 
(   ) Não (   ) Sim 

Qual 
trabalho?_______________________________________
___ 
Em qual período da gestação? 
_________________________ 
Quantas 
horas/semana?_______________________________ 

 
                                 
 
 
 

 
27) Durante a gravidez você teve algum tipo de problema (de saúde ou outro)? 

(   ) Pré-
eclâmpsia  

(   ) Diabetes (   ) Pressão alta 

(  ) Outros: _____________________   (   ) Não tive 
problemas 
 

28) Durante a gravidez você fez ingestão de álcool, drogas ou tabaco? 
(   ) Não ingeri   (   ) Álcool (   ) Drogas (   ) Tabaco 

 
29) Você possui alguma das doenças abaixo? 

(   ) Cardiopatia   (   ) Hipertensão arterial (   ) Anemia 
(   ) Diabetes (   ) Não possuo comprometimento sistêmico 

 
30) Você fez uso de algum medicamento durante a gestação? 

(   ) Não  (   ) Sim. Qual(is)? 
____________________________________________ 
 

 
V – Parto e aleitamento 
31) Como foi o parto?  
(   ) Normal   (   ) Normal com fórceps   (   ) Cesariana   (   ) Não sei 
 
32) Houve traumas ou complicações durante o nascimento do(a) seu(sua) filho(a)? 
(   ) Não (   ) Sim. O 
que?__________________________________________________ 
 
33) Você recebeu instruções sobre a amamentação do bebê? (   ) Sim      (   ) Não 
 
34) Seu filho(a) amamenta no peito? (   )Sim      (   ) Não 
 
35) Seu filho(a) usa mamadeira? (   ) Não (   ) Sim. O que você coloca na 
mamadeira? 
___________________________________________________________________
___ 
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36) Quantas vezes por dia você amamenta seu filho(a)?  
(   ) Menos de 1 em 1 h  (   ) De 1 em 1h (   ) De 2 em 2 h 
 
(   ) De 3 em 3h (   ) Mais de 3 em 3h  
 
37) Se filho(a) tem dificuldades para mamar? (   )Não (   ) Sim. Por 
quê?_____________. 
 
38) Seu filho(a) usa chupeta (bico)?  (   ) Sim   (   ) Não    (   ) Não, mas chupa o 
dedo 
 
39) Caso seu filho(a) não use chupeta (bico), no futuro você pretende dar chupeta 
para o seu filho(a)?  

(   ) Não   (   ) Sim Por que? 
_______________________________________ 

 
40) Você já recebeu informações sobre a higiene bucal no seu filho(a)?  (   ) Não    (   
) Sim 
 

Muito obrigada por ter respondido sinceramente todas as nossas questões! 
Sua colaboração foi muito importante! 
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APÊNDICE C – Ficha Clínica Odontológica 

 

 

Faculdade de Odontologia 
Universidade Federal de Minas Gerais 
Departamento de Saúde Bucal da Criança e 
do Adolescente 
 

 

Ficha Clínica Odontológica 

 

Nome do bebê: ___________________________________ Idade: __________dias 

1- Aspecto geral da mucosa bucal: (  ) Normal  (  ) Com 
alterações:_________________ 

2- Apresenta alguma das alterações? (  ) Nódulos de Bohn    (  ) Pérolas de Epstein   
(  ) Cistos de lâmina dentária   (  ) Mucocele    (  ) Dente natal  (  ) 
Outro:________________________ 

3- 
Região:_____________________________________________________________. 

4- Necessita de intervenções clínicas odontológicas? (  ) Sim  (  ) Não 

5- Há quanto tempo apresenta a alteração 
observada?________________________________. 

6- Inserção do freio labial superior: (  ) Normal  (  ) Com 
alterações_____________________ 

7- Inserção do frênulo lingual: (  ) Normal  (  ) Com 
alterações_________________________ 

8 – Fixação do frênulo na face sublingual: (  )Terço médio         (  )Entre terço médio 
e ápice                   (  )No ápice          (  )Submerso 

9- Aspecto da língua: (  ) Normal  (  ) Saburra lingual  (  ) Outras 
alterações:____________ 

Observações da 

pesquisadora:___________________________________________________ 

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________
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___________________________________________________________________

___________________________________________________________________ 
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APÊNDICE D – Prontuário médico 

 

 

Faculdade de Odontologia 
Universidade Federal de Minas Gerais 
Departamento de Odontopediatria 

 
Prontuário Médico 

Prontuário_____________ Registro :______________  
Data:_____/_____/_______ 

Nome: 
_____________________________________________________________ 

Data de nascimento: ____/___/___ Menarca: ____ Sexarca: ____ Parceiro 
fixo: _____ 

Religião:__________________ Histórico familiar: ____________________ 

Alterações sistêmicas: ___________________________________________ 

IST: _________________________________________________________ 

Uso de medicamentos: _________________________________________ 

Internações prévias: _____________________________________________ 

Idade Gestacional:_______Data do parto:____/____/_______ Tipo de 
parto:________ 

Gestação atual:______(   ) planejada (   ) não planejada e bem aceita (   ) não 
planejada e não aceita 

Gestações 
Anteriores:____________________________________________________ 

Histórico de Aborto: ________________Histórico de gemelaridade: 
______________ 

Nome do filho(a): ___________________________Sexo: (   ) Masculino (  ) 
Feminino  

Peso ao nascer: _____Comprimento:_______Perímetro cefálico:_______ 
Apgar: __/__ 

UTI: (  ) Não  (  ) Sim. Quanto tempo?________________Por 
quê?________________ 

Incubadora: (  ) Não  (  ) Sim. Quanto tempo?___________ Por quê? 
_____________ 

Teve infecções? (  ) Não  (  ) Sim. 
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Quais?___________________________________ 

Medicação 
regularmente:________________________________________________ 

Outras anotações:   
______________________________________________________ 
______________________________________________________________
______________________________________________________________
______________ 
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APÊNDICE E –  Arquivo Suplementar: Revisão sistemática 

Suplemental Material 
 
Appendix  
 
Appendix Table 1. Search strategies used according to electronic databases (date: 
from interception to November 2020, updated on May 2021). 
 

MedLine through Ovid 
#1. ankyloglossia.mp. or exp Lingual Frenum/ or exp Ankyloglossia/ 
#2. tongue-tie.mp. 
#3. exp Labial Frenum/ or lip-tie.mp. 
#4. oral mucosal lesions.mp. 
#5. oral lesions.mp. 
#6. 1 or 2 or 3 
#7. 1 or 2 or 3 or 4 or 5 
#8. exp Prevalence/ or prevalence.mp. 
#9. exp Cross-Sectional Studies/ or cross-sectional.mp. 
#10. exp Diagnosis/ or diagnosis.mp. 
#11. epidemiology.mp. or exp Epidemiology/ 
#12. incidence.mp. or exp Incidence/ 
#13. 8 or 9 or 10 or 11 or 12 
#14. child*.mp. or exp Child/ 
#15. newborn*.mp. or exp Infant, Newborn/ 
#16. infant*.mp. or exp Infant/ 
#17. bab*.mp. 
#18. 14 or 15 or 16 or 17 
#19. frenectomy.mp. 
#20. exp Ankyloglossia/ or Frenotomy.mp. 
#21. 1 or 2 or 3 or 4 or 5 or 19 or 20 
#22. 13 and 18 and 21 
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Embase through Elsevier 
#1. ankyloglossia 
#2. "tongue-tie" 
#3. "lip-tie" 
#4. “oral mucosal lesions” 
#5. “oral lesions” 
#6. frenotomy 
#7. frenectomy 
#8. prevalence 
#9. cross-sectional 
#10. diagnosis 
#11. epidemiology 
#12. incidence 
#13. child* 
#14. newborn* 
#15. infant* 
#16. bab* 
#17. #1 or #2 or #3 or #4 or #5 or #6 or #7 
#18. #8 or #9 or #10 or #11 or #12 
#19. #13 or #14 or #15 or #16 
#20.  #17 and #18 and #19 
 
 

Scopus 

TITLE-ABS-KEY ( ankyloglossia  OR  "tongue-
tie"  OR  frenotomy  OR  frenectomy  OR  "oral mucosal lesions"  OR  "oral 
lesions" )  AND  TITLE-ABS-KEY ( prevalence  OR  cross-
sectional  OR  diagnosis  OR  epidemiology  OR  incidence )  AND  TITLE-
ABS-KEY ( child*  OR  newborn*  OR  infant*  OR  bab* )   

Web of science 
TS=((ankyloglossia OR "tongue-tie" OR “oral mucosal lesions” OR “oral 
lesions” or frenectomy OR frenotomy) AND (prevalence OR cross-sectional 
OR diagnosis OR epidemiology OR incidence) AND (child* OR newborn* OR 
infant* OR bab*)) 
 

Cochrane Systematic reviews 
#1. “ankyloglossia” 
#2. MeSH descriptor: [ankyloglossia] explode all trees  
#3. frenectomy 
#4. frenetomy 
#5. #1 or #2 or #3 or #4 

Lilicas and BBO through Bireme 
(ankyloglossia) AND (diagnosis) AND (child* OR newborn*) 
 

Proquest Dissertation & Abstracts 
(ankyloglossia or "tongue-tie" or “lip-tie” or frenetomy or frenectomy ) 
 

Open grey: 1  
Ankyloglossia 



84 

 

 

 



85 

 

 

Appendix S1: Supplementary file (References of excluded studies in the systematic 
review and reason for exclusion) 

 
 

1.  Al-Maweri SA, Halboub ES, Al-Soneidar WA, Al-
Sufyani GA. Oral lesions and dental status of autistic 
children in Yemen: A case–control study. J Int Soc 
Prev Community Dent 2014;4:S199-203. 

The study does 
not report 
prevalence of 
ankyloglossia 

2.  Amitai Y, Shental H, Atkins-Manelis L, Koren G, 
Zamir CS. Pre-conceptional folic acid 
supplementation: A possible cause for the increasing 
rates of ankyloglossia. Med Hypotheses 2020; 134:1-
12. 

case control 

3.  Josefina JAN, Rodriguez-Archilla A. Oral mucosal 
lesions in patients of Mérida, Venezuela. Invest Clin 
2015;56:367-376. 

The study does 
not report 
prevalence of 
ankyloglossia 

4.  Aras MH, Göregen M, Güngörmüş M, Akgül HM. 
Comparison of diode laser and Er: YAG lasers in the 
treatment of ankyloglossia. Photomed Laser Surg 
2010;28:173-177. 

It is not a 
observational 
study 

5.  Ankur K, Bhasis JS, Baweja S. Tongue ties affecting 
breastfeeding in early term & full term neonates. 
Nutrition - Neonatal and infant nutrition. 
 

Review, 
editorials, 
commentaries 
or abstracts 

6.  Ata N, Alataş N, Yılmaz E, Adam AB, Gezgin B. The 
relationship of ankyloglossia with gender in children 
and the ideal timing of surgery in ankyloglossia. Ear 
Nose Throat J 2021;100:NP158-NP160.  

All the initial 
sample is 
suspected to 
have 
ankyloglossia 
or to have 
breastfeeding 
difficulties 

7.  Ataíde AP, Fonseca FP, Silva ARS, Júnior JJ, Lopes 
MA, Vargas PA. Distribution of oral and maxillofacial 
lesions in pediatric patients from a Brazilian 
southeastern population. Int J Pediatr 
Otorhinolaryngol 2016;90:241-244. 

The study does 
not report 
prevalence of 
ankyloglossia 

8.  Awa HDM, Mvondo RMN, Nguefack S, Messanga, 
CB, Ndombo POK. Les maladies rares et leurs 
manifestations cliniques orales dans deux formations 
hospitalières de Yaoundé. Pan Afr Med J 
2019;32:195. 

The study does 
not report 
prevalence of 
ankyloglossia 

9.  Badawi N, Adelson P, Roberts C, Spence K, Laing, S, 
Cass D. Neonatal surgery in New South Wales—
What is performed where? J Pediatr Surg 
2003;38:1025-1031. 

The study does 
not report 
prevalence of 
ankyloglossia 

10.  Bajracharya D, Gupta S, Ojha B, Baral R. Prevalence The study does 
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of Oral Mucosal Lesions in a Tertiary Care Dental 
Hospital of Kathmandu. J Nepal Med Assoc 2017;56: 
362-366. 

not report 
prevalence of 
ankyloglossia 

11.  Bamji MS, Sarma KR, Radhaiah G. Relationship 
between biochemical and clinical indices of B-vitamin 
deficiency. A study in rural school boys Br J Nutr 
1979;41:431-441. 

The study does 
not report 
prevalence of 
ankyloglossia 

12.  Basra M, Patel N, Selbong UK. Tongue tie-Do we 
need to treat?. Br J Oral Maxillofac Surg 
2019;57:e25. 

It is not a 
observational 
study 

13.  Bellinger V, Solari D, Hogan M, Rodda K, Shadbolt, 
B, Todd D. Tongue-tie division in the newborn: 
Follow-up at 9 and 38 months. Breastfeed Rev 
2018;26:13–22. 

All the initial 
sample is 
suspected to 
have 
ankyloglossia 
or to have 
breastfeeding 
difficulties 

14.  Boras VV, Rogulj AA, Alajbeg I, Škrinjar I, Brzak BL, 
Brailo V et al. The prevalence of oral mucosal lesions 
in croatian children. Paediatr Croat 2013;57:235-238. 

The study does 
not report 
prevalence of 
ankyloglossia 

15.  Bronoosh P, Kasraeian M, Ghazi Saeedi B. Oral 
abnormalities in an Iranian newborn population. 
Pediatr Dent J 2014;24:8–11.  

The study does 
not report 
prevalence of 
ankyloglossia 

16.  Buck LS, Frey H, Davis M, Robbins, M, Spankovich, 
C, Narisetty V et al. Characteristics and 
considerations for children with ankyloglossia 
undergoing frenulectomy for dysphagia and 
aspiration. Am J Otolaryngol 2020;41:102393. 

All the initial 
sample is 
suspected to 
have 
ankyloglossia 
or to have 
breastfeeding 
difficulties 

17.  Bundogji N, Zamora S, Brigger M, Jiang, W. Modest 
Benefit of Frenotomy for Infants with Ankyloglossia 
and Breastfeeding Difficulties. Int J Pediatr 
Otorhinolaryngol 2020;133:109985. 

All the initial 
sample is 
suspected to 
have 
ankyloglossia 
or to have 
breastfeeding 
difficulties 

18.  Bundy M, Rogerson N, Dalal A, Kerr R, Finch G, 
Read K et al. Lingual frenectomy in infants and its 
effect on breastfeeding. Br J Oral Maxillofac Surg 
2015;53:e75. 

Review, 
editorials, 
commentaries 
or abstracts 

19.  Caloway C, Hersh CJ, Baars R, Sally S, Diercks G, 
Hartnick CJ. Association of feeding evaluation with 
frenotomy rates in infants with breastfeeding 

All the initial 
sample is 
suspected to 
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difficulties. JAMA Otolaryngol. Head Neck Surg 
2019;145:817-822. 

have 
ankyloglossia 
or to have 
breastfeeding 
difficulties 

20.  Carvalho IF, Alencar PNB, Carvalho de Andrade MD, 
Silva PGdeB, Carvalho EDF, Araújo LS et al. Clinical 
and x-ray oral evaluation in patients with congenital 
Zika Virus. J Appl Oral Sci 2019;27:e20180276. 

The study does 
not report 
prevalence of 
ankyloglossia 

21.  Chinnadurai S, Francis DO, Epstein RA, Morad A, 
Kohanim S, McPheeters M. Treatment of 
Ankyloglossia for Reasons Other Than Breastfeeding: 
A Systematic Review. Pediatrics 2015; 135:e1467–
e1474.  

Reiew, 
editorials, 
commentaries 
or abstracts 

22.  Cawse-Lucas J, Waterman S, St Anna L. Clinical 
inquiry: does frenotomy help infants with tonguetie 
overcome breastfeeding difficulties? J Fam 
Pract 2015;64:126-127. 

Reiew, 
editorials, 
commentaries 
or abstracts 

23.  Chopra A, Lakhanpal M, Rao N, Gupta N, Vashisth S. 
Oral health in 4-6 years children with cleft lip/palate: A 
case control study. N Am J Med Sci 2014;6:27. 

Case control 

24.  Daggumati S, Cohn JE, Brennan MJ, Evarts M, 
McKinnon BJ, Terk AR. Caregiver perception of 
speech quality in patients with ankyloglossia: 
Comparison between surgery and non-treatment. Int 
J Pediatr Otorhinolaryngol 2019;119:70–74. 

All the initial 
sample is 
suspected to 
have 
ankyloglossia 
or to have 
breastfeeding 
difficulties 

25.  Dave J, Sinha V, Barot D, Modi N, Gurnani D,Patel T. 
Speech disorders encountered in routine ENT 
practice and the role of speech therapy in its effective 
management. Indian J Otol 2013; 19:169-172. 

All the initial 
sample is 
suspected to 
have 
ankyloglossia 
or to have 
breastfeeding 
difficulties 

26.  De Oliveira LJC, Torriani DD, Correa MB, Peres MA, 
Peres KG, Matijasevich A et al. Oral mucosal lesions’ 
impact on oral health-related quality of life in 
preschool children. Commun Dent Oral Epidemiol. 
2015;43:578–585.  

The study does 
not report 
prevalence of 
ankyloglossia 

27.  Díaz-Pizán ME, Lagravère MO, Villena R. Midline 
diastema and frenum morphology in the primary 
dentition. J Dent Child. 2006;73:11-14. 

The study does 
not report 
prevalence of 
ankyloglossia 

28.  Dixon B, Gray J, Elliot N, Shand B, Lynn A. A 
multifaceted programme to reduce the rate of tongue-
tie release surgery in newborn infants: Observational 

All the initial 
sample is 
suspected to 
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study. Int J Pediatr Otorhinolaryngol 2018;113:156–
163.   

have 
ankyloglossia 
or to have 
breastfeeding 
difficulties 

29.  Dollberg S, Manor Y, Makai E, Botzer E. Evaluation 
of speech intelligibility in children with tongue-tie. Acta 
Paediatr 2011;100:e125-e127.  

The study does 
not report 
prevalence of 
ankyloglossia 

30.  Dollberg S, Marom R, Botzer E. Lingual Frenotomy 
for Breastfeeding Difficulties: A Prospective Follow-
Up Study. Breastfeed Medicin 2014; 9:286-289.  

All the initial 
sample is 
suspected to 
have 
ankyloglossia 
or to have 
breastfeeding 
difficulties 

31.  Dogenski LC, Farina AP, Linden MSS, Trentin MS, 
Miyagaki DC, De Carli JP. Oral Lesions found in a 
Dental School in Southern Brazil. J Contemp Dent 
Pract 2018;19:1037-1041. 

The study does 
not report 
prevalence of 
ankyloglossia 

32.  Dos Santos PJB, Bessa CFN, De Aguiar MCF, Do 

Carmo MAV. Cross‐sectional study of oral mucosal 

conditions among a central Amazonian Indian 
community, Brazil. J Oral Pathol Medicin 2004;33:7-
12. 

The study does 
not report 
prevalence of 
ankyloglossia 

33.  Douglas, P. 4 Preventing overdiagnosis in the first 
months of life. BJM Evidence-Based Medicine 
2019;24:A1-A5. 

Reiew, 
editorials, 
commentaries 
or abstracts 

34.  Du RY, Mcgrath C, Yiu CKY, King NM. Oral health in 
preschool children with cerebral palsy: a case-control 
community-based study. International. J Paediatr 
Dent. 2010;20:330-335.  

The study does 
not report 
prevalence of 
ankyloglossia 

35.  Du RY, Yiu CK, King NM, Wong VC, McGrath CP. 
Oral health among preschool children with autism 
spectrum disorders: A case-control study. Autism 
2014;19:746-751.  

The study does 
not report 
prevalence of 
ankyloglossia 

36.  Edmunds J, Hazelbaker A, Murphy JG, Philipp BL. 
Roundtable discussion: tongue-tie. J Hum Lactat 
2012;28:14-17. 

Reiew, 
editorials, 
commentaries 
or abstracts 

37.  Edmunds JE, Fulbrook P, Miles S. Understanding the 
Experiences of Mothers Who Are Breastfeeding an 
Infant with Tongue-Tie. J Hum Lactat 2013;29:190-
195.  

The study does 
not report 
prevalence of 
ankyloglossia 

38.  Ellehauge E, Jensen JS, Grønhøj C, Hjuler T. Trends 
of ankyloglossia and lingual frenotomy in hospital 

All the initial 
sample is 
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settings among children in Denmark. Danish Medic J 
2020;67:A01200051. 

suspected to 
have 
ankyloglossia 
or to have 
breastfeeding 
difficulties 

39.  Erthal A, Lourenço SV, Nico MMS. Oral mucosal 
diseases in children - casuistics from the Department 
of Dermatology - University of São Paulo - Brazil. 
Braz Annals Dermatol 2016;91:849-851.  

The study does 
not report 
prevalence of 
ankyloglossia 

40.  Espinosa-Zapata M, Loza-Hernández G, Mondragón-
Ballesteros R. Prevalence of buccal mucosa lesions 
in pediatric patients. Preliminary report. Cirug Cirujan 
2006;74:153-157. 

The study does 
not report 
prevalence of 
ankyloglossia 

41.  Feng J, Zhou Z, Shen X, Wang Y, Shi L, Wang Y, , 
Shi L, Wang Y, Hu Y, Sun H, Liu, W. Prevalence and 
distribution of oral mucosal lesions: a cross-sectional 
study in Shanghai, China. J Oral Pathol Medic 
2014;44:490-494.  

The study does 
not report 
prevalence of 
ankyloglossia 

42.  Ferres-Amat E, Pastor-Vera T, Ferres-Amat E, 
Mareque-Bueno J, Prats-Armengol J,  Ferres-Padro 
E. Multidisciplinary management of ankyloglossia in 
childhood. Treatment of 101 cases. A protocol. Oral 
Med Oral Pathol Oral Surg 2016; 21:e39-e47.  

All the initial 
sample is 
suspected to 
have 
ankyloglossia 
or to have 
breastfeeding 
difficulties 

43.  Ferrés-Amat E, Pastor-Vera T, Rodriguez-Alessi P, 
Mareque-Bueno J, Ferrés-Padró E. The prevalence 
of ankyloglossia in 302 newborns with breastfeeding 
problems and sucking difficulties in Barcelona: a 
descriptive study. Eur J Paediatr Dent 2017;18:319-
325. 

All the initial 
sample is 
suspected to 
have 
ankyloglossia 
or to have 
breastfeeding 
difficulties 

44.  Fletcher SG, Meldrum JR. Lingual Function and 
Relative Length of the Lingual Frenulum. J Spe Lang 
Hear Res 1968;11:382-390. 

The study does 
not report 
prevalence of 
ankyloglossia 

45.  
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 Environment 

Res Pub Health 2020;17:859.  

The study does 
not report 
prevalence of 
ankyloglossia 

46.  Ghaheri BA, Cole M, Fausel SC, Chuop M, Mace JC. 
Breastfeeding improvement following tongue-tie and 
lip-tie release: A prospective cohort study. Laryngosc 

All the initial 
sample is 
suspected to 

https://onlinelibrary.wiley.com/action/doSearch?ContribAuthorStored=Shi%2C+Linjun
https://onlinelibrary.wiley.com/action/doSearch?ContribAuthorStored=Wang%2C+Yijun
https://onlinelibrary.wiley.com/action/doSearch?ContribAuthorStored=Hu%2C+Ye
https://onlinelibrary.wiley.com/action/doSearch?ContribAuthorStored=Sun%2C+Hongying
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2016;127:1217-1223.  have 
ankyloglossia 
or to have 
breastfeeding 
difficulties 

47.  Ghaheri BA, Cole M, Mace JC. Revision Lingual 
Frenotomy Improves Patient-Reported Breastfeeding 
Outcomes: A Prospective Cohort Study. J Hum Lactat 
2018; 34:566-574.  

All the initial 
sample is 
suspected to 
have 
ankyloglossia 
or to have 
breastfeeding 
difficulties 

48.  Gheno JN, Martins MAT, Munerato MC, Hugo FN, 
Sant’ana Filho M, Weissheimer C, Carrard VC, 
Martins MD. Oral mucosal lesions and their 
association with sociodemographic, behavioral, and 
health status factors. Braz Oral Res 2015;29:1-6. 

The study does 
not report 
prevalence of 
ankyloglossia 

49.  Glynn RW, Colreavy M, Rowley H, Gendy S.. Division 
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Appendix  Table 2. Summary of diagnostic Criteria. 
 

Diagnostic criteria Number of 
individuals with 
ankyloglossia 

Number 
of 
Studies 
73(100%) 

Lingual Frenulum Protocol for Infants (LFPI) 

Kotlow’s criteria 

Coryllos criteria 

ATLFF-Assessment Tool for Lingual 

Frenulum Function (ATLFF) 

Non-validated diagnostic criteria 
Diagnostic criteria not reported 

823 

912 

466 

328 

 

42,571 

82,659 

9 (12.3) 

7 (9.6) 

3 (4.1) 

3 (4.1) 

 

26 (35.6) 

20 (27.4) 

Use of more than one diagnostic 
criterion 

  

LFPI and Bristol Tongue Assessment Tool 
(BTAT) 
ATLFF and Coryllos criteria 
Coryllos criteria and ATLFF 
ATLFF and BTAT 

140 
 
82 
645 
6 

2 (2.7) 
 
1 (1.4) 
1 (1.4) 
1 (1.4) 
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Study 1 2 3 4 5 6 7 8 9 
Ambika et al, 2011                
Araujo et al, 2020                 
Bai and Anna, 2014                    
Bandaru et al, 2019                 
Basalamah and Baroudi, 
2016 

                  

Becerra-Culqui and Sy, 2020                    
Campanha et al, 2019                   
Çetinkaya et al, 2011                    
Chandler et al, 2019                     
Chandrasekaran et al, 2020                    
Chang et al, 2020                   
Chiang et al, 2014                    
Cinar and Onat, 2005                   
Da Silva Dal ben et al, 2008                   
De Oliveira et al, 2019                    
Do Rêgo et al, 2020                   
Dutra et al, 2020                    
Ekenze, 2005                    

El-Bassyouni et al, 2019                    

Flink et al, 1994                   
Fonteles et al, 2018                   
Freudenberger, 2008                     
Friend et al, 1990                   
Fujinaga et al, 2016                    
Garcia-Pola, 2002          
Garcia-Pola MJ, 2002                    
Haham et al, 2014                   
Hipólito and Martins, 2010                   
I Zen et al, 2020                   
Jahanbani et al, 2012                   
Jamilian et al, 2014                   
Jiménez et al, 2014                  
Jorgenson et al, 1982                    

Kishore et al, 2017                   
Krittika and Don, 2019                    
Lisonek et al, 2017                   
Livingstone et al, 2000                     
Lopes et al, 2016                   
Madera Anaya et al, 2013                   
Majorana et al, 2010                   
Martinelli et al, 2018          

Maya-Enero et al, 2021                   

Messer et al, 2000                   

Mohan et al, 2014                   

Morisso et al, 2012                   
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Mumcu et al, 2005                   

Ngerncham et al, 2013                   

Perez-Aguirre et al, 2018                       

Petousis-harris et al, 2019                    
Pola et al, 2002          

Puapornpong et al, 2014                   

Puapornpong et al, 2017                   
Rai et al, 2012                       

Razdan et al, 2020                   

Ricke et al, 2005                   
Riskin et al, 2014                     
Salem et al, 1987                   

Sawyer et al, 1984                   

Sedano, 1975                   

Sedano et al, 1989                   
Shah et al, 2021          
Souza-Oliveira et al, 2021          
Sunday-Adeoye et al, 2007                   
Tamayo et al, 2018                   
Tomizawa et al, 2007                   
Vaz and Bai, 2015                   
Villa et al, 2019                   
Voros-Balog et al, 2003                   
Walker et al, 2018                    
Walls et al, 2014                    
Walsh et al, 2017                   
Yoon et al, 2017                   

 
Appendix Figure 1. Methodological quality of 72 prevalence studies. Low quality is 
represented in red; unclear is represented in orange; high quality of bias is 
represented in green. 
 
 
 

Study 1 2 3 4 5 6 7 8 9 10 11 

Brandão et al, 
2018 

           

 
Appendix Figure 2. Methodological quality of one cohort study. Low quality is 
represented in red; unclear is represented in orange; high quality of bias is 
represented in green; criteria that do not apply is shown in white. 
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Appendix Table 3. Description of the diagnostic criteria 

Diagnostic Criteria Description 

Assessment Tool for 

Lingual Frenulum 

Function  (ATLFF) 

The ATLFF was developed with the purpose of 
evaluating the function of the lingual frenulum, as 
well as the severity of ankylogossia in babies from 
zero to six months. The protocol consists of five 
items that assess the appearance of the tongue: 
“appearance of tongue when lifted”; “elasticity of 
frenulum”; “length of lingual frenulum when tongue 
lifted”; “attachment of lingual frenulum to tongue”; 
“attachment of lingual frenulum to inferior alveolar 
ridge”. Also, there are seven items that evaluate 
function: “lateralization”; “lift of tongue”; “extension 
of tongue”; “spread of anterior tongue”; cupping”; 
“peristalsis”; “snapback”. The result is established 
through scores, showing whether or not there is 
functional impairment (“perfect,” “acceptable,” or 
“function impaired.”), and consequently indicates 
the need to perform a frenotomy. 

Bristol Tongue 
Assessment Tool 
(BTAT) 
 

This tool allows the assessment of the lingual 
frenulum to be carried out in the maternity ward 
and consists of scores and classification of tongue 
functioning severity. Its main goal is to turn the 
assessment of the frenulum in neonates simple. 
Four elements are evaluated: “tongue tip 
appearance"; "attachment of frenulum to lower gum 
ridge" and "lift of tongue with mouth wide (during 
crying)"; "protrusion of tongue". All these items are 
scored and added together, with scores ranging 
from 0 to 8. Scores less than 3 indicate severe 
reduction in lingual function, demonstrating the 
possible need of frenotomy and the need of 
monitoring the procedure.   

Coryllos criteria According to the Coryllos criteria, ankyloglossya 
can be classified into four types, according to the 
distance between the tip of the tongue and the 
insertion of the lingual frenulum in: type 1 - 
attachment of the frenulum to the tip of the tongue; 
type 2 - two to four mm behind the tongue; type 3 - 
tongue- tie is the attachment to the mid-tongue and 
the middle of the floor of the mouth and type 4 is 
essentially against the base of the tongue. Types 1 
and 2, considered "classic" akyloglossia, are the 
most common types, and incidence can up to 75%. 
Types 3 and 4 are less common and more difficult 
to diagnose, so they receive less treatment. Type 4 
is more likely to cause difficulty in handling the 
bolus and dysphagia. 
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Lingual Frenulum 
Protocol for Infants 
(LFPI) 

The LFPI is divided into three parts: clinical history; 
anatomical-functional evaluation and evaluation of 
non-nutritive sucking and nutritive sucking (for 5 
minutes). The scores follow a scale of 0 to 3, in 
which 0 indicates free tongue movements; 1 
indicates presence of any alteration, not 
necessarily due to the lingual frenulum; 2 indicates 
restriction of tongue movements; and 3 indicates 
the presence of alterations in the lingual frenulum 
and restriction of tongue movements. The three 
parts of this protocol have independent scores, so 
each part can be applied independently of one 
another until up to the 6th month of the baby's life. 
For neonatal screening, in the first 48 hours after 
delivery, only the anatomical and functional 
assessment of the baby is carried out for the 
diagnosis of ankyloglossia. At this stage, the 
protocol evaluates: 1) the positioning of the lip at 
rest; 2) tongue positioning during crying; 3) shape 
of the tip of the tongue when raised during crying or 
by the lifting maneuver; 4) thickness, fixation on the 
ventral sublingual surface of the tongue and fixation 
of the frenulum on the floor of the mouth. The sum 
of the questionnaire items refers to scores: 0-4 
(normal), 5-6 (doubtful, and retest after 30 days) 
and 7 or more (altered). A score equal to or greater 
than 7 considers the need to release the lingual 
frenulum. 

Kotlow criteria The assessment is based on the length, in 
millimeters, of the tongue from the insertion of the 
lingual frenulum at its base to its tip. The severity of 
ankyloglossia is classified into: Class I: mild 
ankyloglossia - 12 to 16 mm; Class II: moderate 
ankyloglossia - 8 to 11 mm; Class III: severe 
ankyloglossia – 3 to 7 mm; Class IV: complete 
ankyloglossia – less than 3 mm. A tongue with 
normal mobility is when the length of the frenulum 
is greater than or equal to 16 mm. The other criteria 
for normal lingual mobility are: the tip of the tongue 
must be protruded without forming a crack in the 
tip; the tongue should reach the lower and upper 
lips without effort; there must be absence of 
ischemia at the lingual end during the retrusion 
movement; the tongue must not exert excessive 
forces on the lower incisors; the lingual frenulum 
cannot interfere with dentition or create a diastema 
between the mandibular central incisors; in babies, 
there should be no abrasion on the ventral side of 
the tongue, no interference with breastfeeding or 
speech difficulties associated with limited mobility 
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of the tongue in children. 
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Appendix Figure 3: Random-effect meta-analysis of overall crude prevalence of 
ankyloglossia. Prevalence: ES (effect estimate). 
  



105 

 

 

 
Appendix Figure 4: Mixed-effect meta-analysis of ankyloglossia subgrouped by 
diagnostic criteria. Prevalence: ES (effect estimate). 
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Appendix Figure 5: Random-effect meta-analysis of overall crude prevalence of 
ankyloglossia among boys. Prevalence: ES (effect estimate). 
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Appendix Figure 6: Random-effect meta-analysis of overall crude prevalence of 
ankyloglossia among girls. Prevalence: ES (effect estimate). 
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Appendix Figure 7: Random-effect meta-analysis comparing the occurrence of 
ankyloglossia between boys and girls. RR=PR (prevalence ratio).   
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Appendix Figure 8. Publication bias for effect estimate comparing boys and girls. 
Egger test: p= 0.091 
  



110 

 

 

 
Appendix Figure 9: Mixed-effect meta-analysis of prevalence of ankyloglossia 
subgrouped by age. Prevalence: ES (effect estimate). 
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ANEXO A – Parecer de aprovação do projeto pelo Comitê de Ética em Pesquisa 

da UFMG 

 

 
  



119 

 

 

ANEXO B – Parecer de aprovação do projeto pela Unidade Funcional 
Ginecologia, Obstetrícia e Neonatologia do Hospital das Clínicas – UFMG 
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ANEXO C – Critério de classificação econômica da Associação Brasileira de 

Empresas e Pesquisa (ABEP) 
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Cover letters are not mandatory; however, they may be supplied at the author’s discretion. 

 

Parts of the Manuscript 

The manuscript should be submitted in separate files: title page; main text file; figures. 

 

Title page 

The title page should contain: 

i. A short informative title that contains the major key words. The title should not contain 

abbreviations (see Wiley's best practice SEO tips); 

ii. A short running title of less than 50 characters; 

iii. The full names of the authors and a statement of author contributions, e.g. 

Author contributions: A.S. and K.J. conceived the ideas; K.J. and R.L.M. collected the data; R.L.M. 

and P.A.K. analysed the data; and A.S. and K.J. led the writing; 

iv. The author's institutional affiliations where the work was conducted, with a footnote for the 

author’s present address if different from where the work was conducted; 

v. Acknowledgments; 

vi. Word count (excluding tables) 

 

Authorship 
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Please refer to the journal’s authorship policy the Editorial Policies and Ethical Considerations section 

for details on eligibility for author listing. 
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Contributions from anyone who does not meet the criteria for authorship should be listed, with 

permission from the contributor, in an Acknowledgments section. Financial and material support 

should also be mentioned. Thanks to anonymous reviewers are not appropriate. 

 

Conflict of Interest Statement 

Authors will be asked to provide a conflict of interest statement during the submission process. For 

details on what to include in this section, see the section ‘Conflict of Interest’ in the Editorial Policies 

and Ethical Considerations section below. Submitting authors should ensure they liaise with all co-

authors to confirm agreement with the final statement. 

 

Main Text File 

As papers are double-blind peer reviewed the main text file should not include any information that 

might identify the authors. 

The main text file should be presented in the following order: 

i. Title, abstract and key words; 

ii. Main text; 

iii. References; 

iv. Tables (each table complete with title and footnotes); 

v. Figure legends; 

vi. Appendices (if relevant). 

Figures and supporting information should be supplied as separate files. 

 

Abstract 

Abstracts and keywords are required for some manuscript types. For details on manuscript types that 

require abstracts, please refer to the ‘Manuscript Types and Criteria’ section. 

 

Keywords 

Please provide 3-6 keywords. Keywords should be taken from the list provided at submission in 

ScholarOne. 

 

Main Text 

● As papers are double-blind peer reviewed, the main text file should not include any 

information that might identify the authors. 

● The journal uses British spelling; however, authors may submit using either option, as spelling 

of accepted papers is converted during the production process. 
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All references should be numbered consecutively in order of appearance and should be as complete as 

possible. In text citations should cite references in consecutive order using Arabic superscript 

numerals. For more information about AMA reference style please consult the AMA Manual of Style 
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Tables should be self-contained and complement, not duplicate, information contained in the text. 

They should be supplied as editable files, not pasted as images. Legends should be concise but 

comprehensive – the table, legend, and footnotes must be understandable without reference to the text. 

All abbreviations must be defined in footnotes. Footnote symbols: †, ‡, §, ¶, should be used (in that 

order) and *, **, *** should be reserved for P-values. Statistical measures such as SD or SEM should 

be identified in the headings. 

 

Figure Legends 

Legends should be concise but comprehensive – the figure and its legend must be understandable 

without reference to the text. Include definitions of any symbols used and define/explain all 

abbreviations and units of measurement. 

 

Figures 

Although authors are encouraged to send the highest-quality figures possible, for peer-review 

purposes, a wide variety of formats, sizes, and resolutions are accepted. 

In the text, please reference figures as for instance 'Figure 1', 'Figure 2' to match the tag name you 

choose for the individual figure files uploaded. 

 

Colour Figures. Figures submitted in colour may be reproduced in colour online free of charge. 

Please note, however, that it is preferable that line figures (e.g. graphs and charts) are supplied in black 

and white so that they are legible if printed by a reader in black and white. 

 

Data Citation 

Please review Wiley’s data citation policy here. 

 

Additional Files 

 

Appendices 

Appendices will be published after the references. For submission they should be supplied as separate 

files but referred to in the text. 

 

Supporting Information 

Supporting information is information that is not essential to the article, but provides greater depth and 

background. It is hosted online and appears without editing or typesetting. It may include tables, 

figures, videos, datasets, etc. 

 

Note: if data, scripts, or other artefacts used to generate the analyses presented in the paper are 

available via a publicly available data repository, authors should include a reference to the location of 

the material within their paper. 
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Submission of Revised Manuscripts 

Revised manuscripts must be uploaded within 2 months of authors being notified of conditional 

acceptance pending satisfactory revision. Locate your manuscript under 'Manuscripts with Decisions' 

and click on 'Submit a Revision' to submit your revised manuscript. Please remember to delete any old 

files uploaded when you upload your revised manuscript. All revisions must be accompanied by a 

cover letter to the editor. The letter must a) detail on a point-by-point basis the author's response to 

each of the referee's comments, and b) a revised manuscript highlighting exactly what has been 

changed in the manuscript after revision. 

 

Resource Identification Initiative 

The journal supports the Resource Identification Initiative, which aims to promote research resource 

identification, discovery, and reuse. This initiative, led by the Neuroscience Information 

Framework and the Oregon Health & Science University Library, provides unique identifiers for 

antibodies, model organisms, cell lines, and tools including software and databases. These IDs, called 

Research Resource Identifiers (RRIDs), are machine-readable and can be used to search for all papers 

where a particular resource was used and to increase access to critical data to help researchers identify 

suitable reagents and tools. 

Authors are asked to use RRIDs to cite the resources used in their research where applicable in the 

text, similar to a regular citation or Genbank Accession number. For antibodies, authors should 

include in the citation the vendor, catalogue number, and RRID both in the text upon first mention in 

the Methods section. For software tools and databases, please provide the name of the resource 

followed by the resource website, if available, and the RRID. For model organisms, the RRID alone is 

sufficient. 

Additionally, authors must include the RRIDs in the list of keywords associated with the manuscript. 

 

To Obtain Research Resource Identifiers (RRIDs) 

1. Use the Resource Identification Portal, created by the Resource Identification Initiative 

Working Group. 

2. Search for the research resource (please see the section titled “Search Features and Tips” for 

more information). 

3. Click on the “Cite This” button to obtain the citation and insert the citation into the manuscript 

text.  

If there is a resource that is not found within the Resource Identification Portal, authors are asked to 

register the resource with the appropriate resource authority. Information on how to do this is provided 

in the “Resource Citation Guidelines” section of the Portal. 

If any difficulties in obtaining identifiers arise, please contact rii-help@scicrunch.org for assistance. 

 

Example Citations 

Antibodies: "Wnt3 was localized using a rabbit polyclonal antibody C64F2 against Wnt3 (Cell 

Signaling Technology, Cat# 2721S, RRID: AB_2215411)" 

Model Organisms: "Experiments were conducted in c. elegans strain SP304 (RRID:CGC_SP304)" 

Cell lines: "Experiments were conducted in PC12 CLS cells (CLS Cat# 500311/p701_PC-12, 

RRID:CVCL_0481)" 

Tools, Software, and Databases: "Image analysis was conducted with CellProfiler Image Analysis 

Software, V2.0 (http://www.cellprofiler.org, RRID:nif-0000-00280)" 
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Manuscript Preparation Tips: Wiley has a range of resources for authors preparing manuscripts for 

submission available here. In particular, authors may benefit from referring to Wiley’s best practice 

tips on Writing for Search Engine Optimization. 

 

Article Preparation Support: Wiley Editing Services offers expert help with English Language 

Editing, as well as translation, manuscript formatting, figure illustration, figure formatting, and 

graphical abstract design – so you can submit your manuscript with confidence. 

Also, check out our resources for Preparing Your Article for general guidance about writing and 

preparing your manuscript.         

 

Guidelines for Cover Submissions: If you would like to send suggestions for artwork related to your 

manuscript to be considered to appear on the cover of the journal, please follow these general 

guidelines. 

 

5. EDITORIAL POLICIES AND ETHICAL CONSIDERATIONS 

 

Peer Review and Acceptance 

The acceptance criteria for all papers are the quality and originality of the research and its significance 

to journal readership. Manuscripts are double-blind peer reviewed. Papers will only be sent to review 

if the Editor-in-Chief determines that the paper meets the appropriate quality and relevance 

requirements.  

Wiley's policy on the confidentiality of the review process is available here. 

 

Human Studies and Subjects 

For manuscripts reporting medical studies that involve human participants, a statement identifying the 

ethics committee that approved the study and confirmation that the study conforms to recognized 

standards is required, for example: Declaration of Helsinki; US Federal Policy for the Protection of 

Human Subjects; or European Medicines Agency Guidelines for Good Clinical Practice. It should 

also state clearly in the text that all persons gave their informed consent prior to their inclusion in the 

study. 

Patient anonymity should be preserved. When detailed descriptions, photographs, or videos of faces or 

identifiable body parts are used that may allow identification, authors should obtain the individual's 

free prior informed consent. Authors do not need to provide a copy of the consent form to the 

publisher; however, in signing the author license to publish, authors are required to confirm that 

consent has been obtained. Wiley has a standard patient consent form available for use. Where 

photographs are used they need to be cropped sufficiently to prevent human subjects being recognized; 

black eye bars should not be used as they do not sufficiently protect an individual’s identity). 

 

Animal Studies 

A statement indicating that the protocol and procedures employed were ethically reviewed and 

approved, as well as the name of the body giving approval, must be included in the Methods section of 

the manuscript. Authors are encouraged to adhere to animal research reporting standards, for example 

the ARRIVE guidelines for reporting study design and statistical analysis; experimental procedures; 

experimental animals and housing and husbandry. Authors should also state whether experiments were 

performed in accordance with relevant institutional and national guidelines for the care and use of 

laboratory animals: 

● US authors should cite compliance with the US National Research Council's Guide for the 

Care and Use of Laboratory Animals, the US Public Health Service's Policy on Humane Care 

and Use of Laboratory Animals, and Guide for the Care and Use of Laboratory Animals. 
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● UK authors should conform to UK legislation under the Animals (Scientific Procedures) Act 

1986 Amendment Regulations (SI 2012/3039). 

● European authors outside the UK should conform to Directive 2010/63/EU. 

 

Clinical Trial Registration 

Clinical trials should be reported using the CONSORT guidelines available at www.consort-

statement.org. A CONSORT checklist should also be included in the submission material under 

“Supplementary Files for Review”. 

If your study is a randomized clinical trial, you will need to fill in all sections of the CONSORT 

Checklist. If your study is not a randomized trial, not all sections of the checklist might apply to your 

manuscript, in which case you simply fill in N/A. 

All prospective clinical trials which have a commencement date after the 31st January 2017 must be 

registered with a public trials 

registry: www.clinicaltrials.gov, http://clinicaltrials.ifpma.org/clinicaltrials/, http://isrctn.org/. 

The clinical trial registration number and name of the trial register will then be published with the 

paper. 

 

Research Reporting Guidelines 

Accurate and complete reporting enables readers to fully appraise research, replicate it, and use it. The 

guidelines listed below should be followed where appropriate and where applicable, checklists, and 

flow diagrams uploaded with your submission; these may be published alongside the final version of 

your paper. 

• Observational studies : STROBE 

Checklist for cohort, case-control, and cross-sectional studies (combined) 

Checklist for cohort studies 

Checklist for case-control studies 

Checklist for cross-sectional studies 

• Systematic reviews : PRISMA 

• Meta-analyses of observational studies: MOOSE 

• Case reports : CARE 

• In vitro studies: CRIS 

• Qualitative research : COREQ 

• Diagnostic / prognostic studies : STARD 

• Quality improvement studies : SQUIRE 

• Economic evaluations : CHEERS 

• Animal pre-clinical studies : ARRIVE 

• Study protocols : SPIRIT 

• Clinical practice guidelines : AGREE 

 

The Equator Network (Enhancing the Quality and Transparency Of Health Research) provides a 

comprehensive list of reporting guidelines. 

 

We also encourage authors to refer to and follow guidelines from: 

• Future of Research Communications and e-Scholarship (FORCE11) 

• National Research Council's Institute for Laboratory Animal Research guidelines 

• The Gold Standard Publication Checklist from Hooijmans and colleagues 

• Minimum Information Guidelines from Diverse Bioscience Communities (MIBBI) website 

• FAIRsharing website 
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Nucleotide sequence data can be submitted in electronic form to any of the three major collaborative 

databases: DDBJ, EMBL, or GenBank. It is only necessary to submit to one database as data are 

exchanged between DDBJ, EMBL, and GenBank on a daily basis. The suggested wording for 

referring to accession-number information is: ‘These sequence data have been submitted to the 

DDBJ/EMBL/GenBank databases under accession number U12345’. Addresses are as follows: 

● DNA Data Bank of Japan (DDBJ): www.ddbj.nig.ac.jp 

● EMBL Nucleotide Archive: ebi.ac.uk/ena 

● GenBank: www.ncbi.nlm.nih.gov/genbank 

 

Proteins sequence data should be submitted to either of the following repositories: 

● Protein Information Resource (PIR): pir.georgetown.edu 

● SWISS-PROT: expasy.ch/sprot/sprot-top 

 

Structural Data 

For papers describing structural data, atomic coordinates and the associated experimental data should 

be deposited in the appropriate databank (see below). Please note that the data in databanks must 

be released, at the latest, upon publication of the article. We trust in the cooperation of our authors 

to ensure that atomic coordinates and experimental data are released on time. 

● Organic and organometallic compounds: Crystallographic data should not be sent as 

Supporting Information, but should be deposited with the Cambridge Crystallographic Data 

Centre (CCDC) at ccdc.cam.ac.uk/services/structure%5Fdeposit. 

● Inorganic compounds: Fachinformationszentrum Karlsruhe (FIZ; fiz-karlsruhe.de). 

● Proteins and nucleic acids: Protein Data Bank (rcsb.org/pdb). 

● NMR spectroscopy data: BioMagResBank (bmrb.wisc.edu). 
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Authorship 

The list of authors should accurately illustrate who contributed to the work and how. All those listed as 

authors should qualify for authorship according to the following criteria: 

1. Have made substantial contributions to conception and design, or acquisition of data, or 

analysis and interpretation of data; and 

2. Been involved in drafting the manuscript or revising it critically for important intellectual 

content; and 

3. Given final approval of the version to be published. Each author should have participated 

sufficiently in the work to take public responsibility for appropriate portions of the content; 

and 

4. Agreed to be accountable for all aspects of the work in ensuring that questions related to the 

accuracy or integrity of any part of the work are appropriately investigated and resolved. 

Contributions from anyone who does not meet the criteria for authorship should be listed, with 

permission from the contributor, in an Acknowledgments section (for example, to recognize 

contributions from people who provided technical help, collation of data, writing assistance, 

acquisition of funding, or a department chairperson who provided general support). Prior to submitting 

the article all authors should agree on the order in which their names will be listed in the manuscript. 

 

Additional Authorship Options. Joint first or senior authorship: In the case of joint first authorship, a 

footnote should be added to the author listing, e.g. ‘X and Y should be considered joint first author’ or 

‘X and Y should be considered joint senior author.’ 

 

Data Sharing and Data Accessibility 

Please review Wiley’s policy here. This journal encourages and peer review data sharing. 

The journal encourages authors to share the data and other artefacts supporting the results in the paper 

by archiving it in an appropriate public repository. Authors should include a data accessibility 

statement, including a link to the repository they have used, in order that this statement can be 

published alongside their paper. 

All accepted manuscripts may elect to publish a data availability statement to confirm the presence or 

absence of shared data. If you have shared data, this statement will describe how the data can be 

accessed, and include a persistent identifier (e.g., a DOI for the data, or an accession number) from the 

repository where you shared the data. Sample statements are available here. If published, statements 

will be placed in the heading of your manuscript. 

 

Human subject information in databases. The journal refers to the World Health Medical 

Association Declaration of Taipei on Ethical Considerations Regarding Health Databases and 

Biobanks. 

 

Publication Ethics 

This journal is a member of the Committee on Publication Ethics (COPE). Note this journal uses 

iThenticate’s CrossCheck software to detect instances of overlapping and similar text in submitted 

manuscripts. Read Wiley'sTop 10 Publishing Ethics Tips for Authors here. Wiley’s Publication Ethics 

Guidelines can be found here. 
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As part of the journal’s commitment to supporting authors at every step of the publishing process, the 

journal requires the submitting author (only) to provide an ORCID iD when submitting a manuscript. 

This takes around 2 minutes to complete. Find more information here. 
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If your paper is accepted, the author identified as the formal corresponding author will receive an 

email prompting them to log in to Author Services, where via the Wiley Author Licensing Service 

(WALS) they will be required to complete a copyright license agreement on behalf of all authors of 

the paper. 

Authors may choose to publish under the terms of the journal’s standard copyright agreement, 

or OnlineOpen under the terms of a Creative Commons License. 

General information regarding licensing and copyright is available here. To review the Creative 

Commons License options offered under OnlineOpen, please click here. (Note that certain funders 

mandate that a particular type of CC license has to be used; to check this please click here.) 

 

Self-Archiving definitions and policies. Note that the journal’s standard copyright agreement allows 

for self-archiving of different versions of the article under specific conditions. Please click here for 

more detailed information about self-archiving definitions and policies. 

 

Open Access fees: If you choose to publish using OnlineOpen you will be charged a fee. A list of 

Article Publication Charges for Wiley journals is available here. 

 

Funder Open Access: Please click here for more information on Wiley’s compliance with specific 

Funder Open Access Policies. 

 

Reproduction of Copyright Material: If excerpts from copyrighted works owned by third parties are 

included, credit must be shown in the contribution. It is the author’s responsibility to also obtain 

written permission for reproduction from the copyright owners. For more information visit Wiley’s 

Copyright Terms & Conditions FAQ at http://exchanges.wiley.com/authors/faqs---copyright-

terms--conditions_301.html 
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When an accepted article is received by Wiley’s production team, the corresponding author will 

receive an email asking them to login or register with Wiley Author Services. The author will be 

asked to sign a publication license at this point. 

 

Accepted Articles 

The journal offers Wiley’s Accepted Articles service for all manuscripts. This service ensures that 

accepted ‘in press’ manuscripts are published online shortly after acceptance, prior to copy-editing or 

typesetting. Accepted Articles are published online a few days after final acceptance and appear in 

PDF format only. They are given a Digital Object Identifier (DOI), which allows them to be cited and 

tracked and are indexed by PubMed. After the final version article is published (the article of record), 

the DOI remains valid and can still be used to cite and access the article. 

Accepted Articles will be indexed by PubMed; submitting authors should therefore carefully check the 

names and affiliations of all authors provided in the cover page of the manuscript so it is accurate for 

indexing. Subsequently, the final copyedited and proofed articles will appear in an issue on Wiley 
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Authors will receive an e-mail notification with a link and instructions for accessing HTML page 

proofs online. Page proofs should be carefully proofread for any copyediting or typesetting errors. 

Online guidelines are provided within the system. No special software is required, most common 

browsers are supported. Authors should also make sure that any renumbered tables, figures, or 

references match text citations and that figure legends correspond with text citations and actual 

figures. Proofs must be returned within 48 hours of receipt of the email. Return of proofs via e-mail is 

possible in the event that the online system cannot be used or accessed.   

 

Early View 

The journal offers rapid speed to publication via Wiley’s Early View service. Early View (Online 

Version of Record) articles are published on Wiley Online Library before inclusion in an issue. Note 

there may be a delay after corrections are received before the article appears online, as Editors also 

need to review proofs. Once the article is published on Early View, no further changes to the article 

are possible. The Early View article is fully citable and carries an online publication date and DOI for 

citations. 

 

8. POST PUBLICATION 

 

Access and sharing 

When the article is published online: 

● The author receives an email alert (if requested). 

● The link to the published article can be shared through social media. 

● The author will have free access to the paper (after accepting the Terms & Conditions of use, 

they can view the article). 

● The corresponding author and co-authors can nominate up to ten colleagues to receive a 

publication alert and free online access to the article. 

 

Article Promotion Support 

Wiley Editing Services offers professional video, design, and writing services to create shareable 

video abstracts, infographics, conference posters, lay summaries, and research news stories for your 

research – so you can help your research get the attention it deserves.  

 

Measuring the Impact of an Article 

Wiley also helps authors measure the impact of their research through specialist partnerships 

with Kudos and Altmetric. 
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ANEXO F – Registro do protocolo na base de dados PROSPERO 
 

PROSPERO 
 

Systematic Review 
1.Review title * 
Prevalence of ankyloglossia according to different diagnostic criteria: systematic review of prevalence 
data 
2. Original language title – 
3. Anticipated or actual start date * 
20/10/2020 
4. Anticipated completion date * 
31/03/2021 
5. Stage of review at time of this submission * 
 Started Completed 

Preliminary searches 
Yes 

Yes 

Piloting of the study selection process 
Yes 

No 

Formal screening of search results against eligibility criteria 
No 

No 

Data extraction 
No 

No 

Risk of bias (quality) assessment 
No 

No 

Data analysis 
No 

No 

 
6. Named contact * 
Poliana V Cruz 
Miss Cruz 
7. Named contact email * 
polianavcruz@gmail.com 
8. Named contact address 
Department of Pediatric Dentistry  
Federal University of Minas Gerais 
Avenida Antônio Carlos 6627, Pampulha, Zip code: 31270-901, Belo Horizonte, Brazil 
9. Named contact phone number 
+55(31)3409-2470 
10. Organisational affiliation of the review * 
Universidade Federal de Minas Gerais 
11. Review team members’ and their organisational affiliations 
Miss Poliana Valdelice da Cruz. Universidade Federal de Minas Gerais 
Dr. Cristiane Baccin Bendo. Universidade Federal de Minas Gerais 
Miss Sarah Queiroz Notaro. Federal de Minas Gerais 
Miss Ana Clara Souza-Oliveira. Federal de Minas Gerais 
Dr. Carolina Castro Martins. Universidade Federal de Minas Gerais 
12. Funding sources/sponsors * 
This study was supported by the Brazilian Coordination of Higher Education (CAPES), the National 
Council for Scientific and Technological Development (CNPq), the Minas Gerais State Research 
Foundation (FAPEMIG, process #APQ-00323-17) and Pró-Reitoria de Pesquisa da Universidade 
Federal de Minas Gerais (PRPq-UFMG) 
 
13. Conflicts of interest * 
None.  
14. Collaborators 
15. Review Question(s) * 
Conduct a systematic review and search for the scientific evidence to indicate whether the prevalence 
of ankyloglossia varies according to the different diagnostic criteria. 
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16. Searches * 
An electronic and manual search will be performed in the databases: MedLine through ovid, Embase 
through Elsevier, Scopus, Web of science, Cochrane Systematic reviews, Lilics and BBO through 
Bireme. Gray literature will be searched through Open gray and Proquest Dissertation & Abstracts.  
There will be no language or publication date restriction. The searches will be updated just before the 
final analyses and further studies retrieved for inclusion.

 
 

17. URL to search strategy 
18. Condition or domain being studied * - Ankyloglossia 
19. Participants/population * - Newborns and infants.  
20. Intervention(s), exposure(s) * - Ankyloglossia 
21. Comparator(s)/control * - Not apply 
22. Types of study to be included initially * 
Observational studies (Cross-sectional, cohort, case-control). 
The exclusion criteria will be cases / cases series, randomized controlled trials (RCTs), reviews, letters 
to the editor, narrative reviews and editorials. 
23. Context 
Studies reporting prevalence data of ankyloglossia will be included.  
Individuals taht were submitted to frenectomy or treatment before diagnosis of ankyloglossia will be 
excluded. 
24. Primary outcome(s)* 
Diagnosis and prevalence of ankyloglossia 
25. Secondary outcomes * - Diagnostic criteria for ankyloglossia 
26. Data extraction (selection and coding) 
Four independent reviewers will extract data following an abstraction form. Data will be extracted 
regarding: Country of the authors; year of publication; number of authors; study design; diagnostic 
criteria for ankyloglossia; country of the patients; age of the children; setting (where are the children 
from); initial sample size; final sample size; drop-outs; prevalence of ankyloglossia; other systemic 
conditions (syndromes or any health condition); other oral health problems if reported; frenectomy 
and/ or frenotomy if reported; problems in breastfeeding if reported; type of funding (industry/ 
government or university grant/ no); conflict of interest; risk of bias (yes/ no). 
27. Risk of bias (quality) assessment * 
The quality/risk of bias of the included studies will be evaluated through the Joanna Briggs Institute.  
28. Strategy for data synthesis * 
29. Analysis of subgroups or subsets * 
30. Type of review and method of review * 
Type of review 

Epidemiologic (may include a etiological or observational reviews; and reviews looking at risk or 
prevalence). 

Meta-analysis 
Individual patient data (IPD) meta-analysis 
Prospective meta-analysis 

Health area of review 
Child health 
Dental 
Oral health 

 
31. Language - English 
32. Country - Brazil 
33. Other registration details 
The title of the systematic review will be registered with the Joanna Briggs Institute. 
34. Reference and/or URL for published protocol 
No I do not make this file publicly available until the review is complete 
35. Dissemination plans 
Do you intend to publish the review on completion? - Yes 
36. Keywords 
Ankyloglossia; tongue-tie; prevalence; frenetomy; frenectomy; diagnosis; infant 
37. Details of any existing review of the same topic by the same authors 
38. Current review status* - Review Ongoing 
39. Additional information 
40. Details of final report/publication(s) 


