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Abstract: Aim: The aim of this study was to describe the histological characteristics of altered human lingual frenulum.  

Materials and Methods: Between March and July, 2011, 50 children between 6 months and 4 years of age were 
assessed by a Speech Language Pathologist in a Public Health Care Service in Brotas – Sao Paulo, Brazil. The lingual 
frenulum evaluation protocol proposed by Marchesan (2010, 2012) was administered to the 50 children – 26 male and 

24 female. Of the 50, 8 children had lingual frenulum alterations. The 8 children with lingual frenulum alteration 
underwent lingual frenectomy. The materials for analyses were taken from 7-micrometer-thick tissues sections. Staining 
was employed using haematoxylin paired with eosin (H&E), Masson’s trichrome and picrosirius red.  

Results: The assessment of the lingual frenulum indicated that 8 children had lingual frenulum alteration. Surgery was 
performed and the material collected was submitted to analyses. The histological analyses demonstrated that the lingual 
frenulum of children with ankyloglossia or with short frenulum had bundles of striated skeletal muscle fibers, high 

frequency of type I collagen in the deep layers and compact bundles of elastic fibers positioned near the epithelial lining. 
Bundles of muscle fibers were not observed in anterior frenulum and short frenulum with anterior fixation. Type I collagen 
and bundles of elastic fibers sparse and far from the epithelial lining were observed in those types of frenulum.  

Conclusion: The analysis of the histological sections demonstrated the characteristics of altered human lingual frenulum. 
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INTRODUCTION 

The lingual frenulum is a small fold of mucous 

membrane extending from the floor of the mouth to the 

midline of the underside of the tongue [1,2]. Lingual 

frenulum may have different characteristics: long, short, 

thin or thick. Different lingual frenulum classifications 

are found due to the anatomic variations. Recent 

studies have reported that the anatomic variations of 

the lingual frenulum may be justified by the persistence 

of midline sublingual tissue that did not undergo 

apoptosis during embryonic development. That may be 

the cause of tongue movement restriction [3-10]. 

The prevalence of lingual frenulum alterations 

ranges from 2.8 to 22.5% [10,12]. The different 

diagnostic criteria could explain that considerable 

variation. 

Although several researches on the embryogenesis 

of the lingual frenulum alterations have been 

conducted, conclusive results were not obtained. 
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Studies in humans report that the lingual frenulum 

alterations can be caused by mutations in the T-box 

gene, inherited as an autosomal dominant trait with 

incomplete penetrance [4,13,14].  

Studies on morphology of human lingual frenulum 

were not found in the databases searches. 

Furthermore, the consequences of lingual frenulum 

alterations are a controversial subject in literature. 

Some studies report the importance of early diagnosis 

and treatment to avoid feeding difficulties and speech 

alterations [3,5,6,10]. Other studies claim that the 

lingual frenulum may recede, stretch, and even rupture; 

therefore, the diagnosis should not be concluded 

before 5 years of age [15-17]. 

Currently, when the lingual frenulum restricts the 

tongue movements, the decisions of healthcare 

professionals on the appropriate treatment differ. While 

some professionals refer to surgery, others indicate 

therapy or postergate the decision [3,15-22]. The 

diversity of views regarding types of therapy or surgery 

and appropriate age for intervention may be due to the 

lack of common parameters for assessment and 

diagnosis, and lack of deeper knowledge about the 

lingual frenulum. Studies on the histological 



6      International Journal of Pediatrics and Child Health,  2014 Vol. 2, No. 1 Martinelli et al. 

characteristics of the lingual frenulum may help 

healthcare professionals decide the best treatment – 

lingual frenulum surgery, therapy, or both. 

The aim of this study was to describe the 

histological characteristics of altered human lingual 

frenulum. 

MATERIALS AND METHODS 

The research was approved by the CEFAC’ s Ethics 

Committee (107/10). Informed consent form was given 

to the subjects and their parents and they were made 

aware of the procedures of the study. 

Between March and July, 2011, 50 children between 

6 months and 4 years of age were assessed by a 

Speech Language Pathologist in a Public Health Care 

Service in Brotas – Sao Paulo, Brazil. The lingual 

frenulum evaluation protocol proposed by Marchesan 

[23,24] was administered to the 50 children – 26 male 

and 24 female. The analyses of the assessment 

indicated that 8 children – 7 male and 1 female – had 

lingual frenulum alterations. The lingual frenulum 

alterations were classified according to the criteria 

proposed in the protocol. The 8 children – aged 

between 2 years and 3 years and seven months – with 

altered lingual frenulum underwent surgery performed 

by an Otorhinolaryngologist.  

The materials collected during surgery were placed 

in vials containing fixative solution (10% buffered 

formalin) and submitted to morphological analysis. 

Tissue fragments were fixed for 24 hours in 10% 

buffered formalin, and subsequently rinsed under 

running water to remove any excess fixative. The 

material was dehydrated in a solution of increasing 

alcohol concentration to avoid severe tissue shrinkage, 

which could lead to structural damage. The samples 

were subjected to two baths of xylene and embedded 

in paraffin. 7 m thin sections were obtained using a 

microtome. Staining was employed using haematoxylin 

paired with eosin (H&E) for microscopic examination of 

general characteristics; Masson’s trichrome for 

detection of the fibers observed previously (collagen or 

muscle fibers); and picrosirius red for collagen 

detection using the polarized light microscopy. Finally, 

Resorcin-fuchsin staining was used for the detection of 

elastic fibers.  

RESULTS 

The assessment of the lingual frenulum indicated 

that 4 children had lingual frenulum with anterior 

fixation, 1 with short frenulum, 1 with short frenulum 

and anterior fixation, and 2 with ankyloglossia. The 8 

children with lingual frenulum alteration underwent 

lingual frenectomy. 

Histological analyses demonstrated that all types of 

lingual frenulum consist of mucosa lined by a stratified 

squamous epithelium. Nucleated cells with some 

keratin granules in the cytoplasm were found in the 

superficial layers. 

The lingual frenulum of children with ankyloglossia 

had significant bundles of muscle fibers scattered on 

the fold mucosa (Figure 1).  

 

Figure 1: Photomicrograph of ankyloglossia. Significant 
bundles of muscle fibers (arrows) were observed in the 
frenulum with ankyloglossia. Masson’s trichrome stain. 

The short frenulum also had some muscle fibers; 

however, in lower concentration when compared to the 

frenulum with ankyloglossia (Figure 2).  

 

Figure 2: Photomicrograph of the short lingual frenulum. 
Small fascicles of muscle fibers (arrows) were observed in 
short frenulum. Masson’s trichrome stain.  

Striated skeletal muscle fibers were not observed in 

the anterior frenulum and in the short frenulum with 

anterior fixation. 



Histological Characteristics of Altered Human Lingual Frenulum International Journal of Pediatrics and Child Health,  2014 Vol. 2, No. 1     7 

Similar distribution of type I collagen and type III 

collagen was observed in all types of lingual frenulum. 

Although type I and III collagen were predominant, 

higher concentration of the type I collagen was 

observed in the deeper areas of the lingual frenulum. 

Under polarized light microscopy the type I collagen 

fibers presented a yellow, orange, or bright red color 

while the type III collagen fibers presented bright green 

color. The type III collagen fibers were predominant 

near the epithelium and around the vessels and muscle 

fibers (Figure 3). 

 

Figure 3: Photomicrograph of lingual frenulum. Distribution of 
collagen fibers. The bright red color (type I collagen) was 
predominant in the deep area of the section. The bright green 
color (type III collagen) was predominant near the epithelium 
and around the vessels and muscle fibers. Picrosírius red 
stain.  

Bundles of elastic fibers oriented and positioned 

near the epithelial lining were observed in short lingual 

frenulum (Figure 4).  

Bundles of elastic fibers sparse and far from the 

epithelial lining were observed in anterior lingual 

frenulum and short frenulum with anterior fixation 

(Figure 5). 

Table 1 shows the histological characteristics of the 

types of lingual frenulum.  

DISCUSION 

The histological analyses demonstrated that the 

lingual frenulum has the same characteristics of the 

oral cavity as reported in the literature [25].  

The frenulum with ankyloglossia had significant 

number of striated skeletal muscle fibers. That may be 

due to the entanglement of the collagen and elastic 

fibers of the mucosa with the muscle fibers of the 

genioglossus. In the lingual frenulum with ankyloglossia 

the high amount of type I collagen fibers in deep areas 

may justify the restriction of the tongue movement. 

Type I collagen fibers are also present in ligaments and 

tendons [26], and have high traction resistance. Type III 

collagen wrapping vessels and nerves was also 

observed. 

 

 

Figure 4: Photomicrograph of short lingual frenulum. Bundles 
of elastic fibers (violet) oriented and positioned near the 
epithelial lining were observed (A). Epithelial lining with 
papillary formations providing more resistance to the fold of 
mucous membrane were observed (B). Resorcin-Fucsin 
stain. 

 

 

Figure 5: Photomicrograph of anterior lingual frenulum. 
Bundles of elastic fibers sparse and far from the epithelial 
lining were observed. Resorcin-Fucsin stain. 
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In ankyloglossia and short frenulum, bundles of 

elastic fibers oriented and positioned near the epithelial 

lining contribute to the restriction of the tongue 

movement, interfering with the oral functions, mainly 

speech. That may be explained by the fact that speech 

requires refined tongue movements, specially lifting.  

High concentration of type I collagen was detected 

in all types of lingual frenulum. Due to the fact that type 

I collagen is resistant to traction, stretching exercises 

may not be helpful to elongate the lingual frenulum. 

Therefore, lingual frenectomy may be considered the 

appropriate procedure to release the tongue in order to 

provide better oral functions.  

CONCLUSION 

The analyses of the histological sections 

demonstrated the characteristics of altered human 

lingual frenulum. 

The results of the present study highlight the 

importance of further researches on the theme. There 

were certain limitations in this study regarding sample 

size.  
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