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Oral health care, prevention and treatment are generally expected by patients in the 

dental environment, especially in the case of oral aesthetics. The loss of the 

interdental papilla has led many people to seek treatment, and it is important to 

consider that the success of this intervention can be compromised. Thus, the main 

objective of this research was to know the applicability of hyaluronic acid in filling 
the black space, to identify whether hyaluronic acid was effective in their treatment. 

Therefore, the studies and data collection were carried out in the second half of 2019 

and the first half of 2020, through a literature review in databases such as Pubmed 

and the Brazilian Digital Library of Theses and Dissertations (BDTD). The 

development of this study included the use of some key words, such as: hyaluronic 
acid, black space and interdental papilla. Thus, based on the researched studies, it 

was possible to verify the applicability of hyaluronic acid being used as a resource in 

filling/treatment of black spaces, which showed its effectiveness and relevance 

considering its functionality, also highlighting the importance of longitudinal studies 

on the subject.   
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INTRODUCTION 
 
With an important role in smile esthetics, the interdental 
papilla has the function of preventing food impaction 
(compromising periodontal health) and protecting the 
underlying structures, as well as the gingival portion in 
the proximal area under the contact between two 
adjacent teeth. As mentioned by Csiszar et al. (2007), the 
interdental papilla provides distinct anatomical, 
histological and molecular characteristics, with significant 
acuity from an aesthetic point of view, especially in the 
anterior region, since it is common to be displayed during 
the smile. 

The constant innovations adopted in dental 
procedures serve an aesthetic purpose, which involves 
the care and treatment of the interdental papillae. Studies 

carried out by Tarnow et al. (1992)  indicated that the 
criteria for the successful formation of soft tissues in the 
superior anterior region depend, in large part, on the 
existence of a healthy interdental papilla and the 
formation of a corresponding gingival contour. The 
authors also found that black triangles are ranked as the 
third most unpleasant aesthetic problem below caries. 

Lee et al. (2016) pointed out that papillary deficiencies 
can also cause phonetic problems by allowing air and 
saliva to pass through. Lindhe (1999) explains that the 
shape of the interdental gingiva, that is, the interdental 
papilla, is determined by the shape of the points or 
contact surfaces between the teeth, the width of their 
proximal surface and the anatomy of the cementoenamel  
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junction. Thus, the interdental papilla in the region of the 
anterior teeth has a pyramidal shape, while in the 
posterior regions, the papillae are flatter in the 
buccolingual direction. In the regions of premolars and 
molars, the teeth do not have a contact point, but a 
contact surface, thus influencing the topography of the 
interproximal papilla present in these areas. For this 
reason, the interdental papilla has its shape determined 
according to the shape of the interproximal contact 
surfaces and, thus, a concavity is formed present 
between the buccal papillary crest and the lingual 
papillary crest, known as the "col" area Lindhe (1999). 

This area also has, according to Lindhe (1999), a 
great prosthetic-periodontal interest for presenting a thin 
epithelium, little stratified and not keratinized. Polson et 
al. (1984) says that the periodontium, and therefore also 
the interdental papilla, is part of a biological unit formed 
by a complex system of cells and tissues, organized in 
three dimensions, whose basic components are the 
gingival tissues, the root cementum, the periodontal 
ligament and the alveolar bone. Thus, when seeking the 
regeneration of this complex, one must think about the 
regeneration of all these components, and not just a 
particular component. 

Reconstruction of papillary insufficiency is one of the 
most difficult and challenging periodontal treatments. This 
is because the interdental papilla is a small and fragile 
area, with less blood supply, which seems to be the main 
limiting factor in all surgical and augmentation techniques 
(Singh et al., 2013; Al-Zarea et al., 2015). 

Hyaluronic acid gel preparations, long used as dermal 
fillers (Bertl et al., 2015; Pistorius et al., 2005) have 
recently been used to treat interdental/interimplantation 
papilla loss (Allegra et al., 2012; Casale et al., 2015). 

Hyaluronic acid (HA) is an important natural 
carbohydrate component of the extracellular matrix and 
can be found in the skin, joints, eyes, and most other 
organs and tissues, including the periodontium. 
Furthermore, it is present in body fluids such as serum, 
saliva and gingival crevicular fluid and as a component of 
soft and hard tissues (Hyaluronan, 1997). In the 
periodontium, AH is synthesized by AH synthase 
enzymes present in various cells including fibroblasts and 
keratinocytes in the gingiva and periodontal ligament, 
cementoblasts and osteoblasts (Ijuin et al., 2001; 
Laurent, 1998). 

HA is a polysaccharide (glycosaminoglycan) present 
in body tissues such as skin and cartilage, and under 
physiological conditions it binds to water and swells when 
in gel form, resulting in smoother/ fuller tissue contours. 
HA is a high molecular weight polymer (≥105 Da) 
consisting of disaccharide repeats of N-acetyl-
glucosamine and glucuronic acid, with several thousand 
sugar molecules. The viscosity of hyaluronic acid 
solutions increases with increasing concentrations and its 
unique rheological properties  make  it  an ideal lubricant 

 
 
 
 
in the biomedical realm. Chemical modification 
(crosslinking) of HA results in a material that degrades 
more slowly (due to decreased water solubility) (Pistorius 
et al., 2005; Sahayata et al., 2014).  

A study by Becker et al. (2010) reported that minimally 
invasive but viable reconstruction was possible in a small 
area of deficient interdental papilla using an injectable 
hyaluronic acid gel. To date, injectable hyaluronic acid 
gel has been stable and used successfully to reduce 
wrinkles and improve other similar facial deformities. This 
work aimed to know the applicability of AH in filling the 
Black Space. 
 
 
METHODOLOGY 
 
The methodology selected for this work was through a 
literature review, which addressed the applicability of 
using hyaluronic acid as a resource in filling the black 
space. With the help of records, the study was carried out 
by bringing together articles in Portuguese, English and 
Spanish. In the search method on the subject, the online 
databases LILACS (Latin American and Caribbean 
Literature in Health Sciences), Pubmed, Academic 
Google and the Brazilian Digital Library of Theses and 
Dissertations (BDTD) were used. 

For the selection of articles, the following inclusion 
criteria were established: articles available in the 
databases that talked about the theme of hyaluronic acid 
independently and in the treatment of black space. And 
as exclusion criteria: articles that did not talk about 
hyaluronic acid independently and in black space 
treatment. 
The search time for articles involved the period between 
2019-2020. 

Controlled descriptors in health sciences (DeCS) were 
used: black space, hyaluronic acid.  
 
 
RESULTS AND DISCUSSION 
 
The interdental papilla is a non-keratinized gingival 
tissue, covered by stratified squamous epithelium. Its 
shape is pyramidal in the anterior region, and occupies 
the space located below the contact point, between two 
adjacent teeth, coronally to the alveolar bone crest. In the 
posterior region, the papilla presents a non-keratinized 
concave area, which joins the buccal to the lingual 
papilla, called “col”. Due to its minimal vascular supply, 
the reconstruction of the structure is compromised 
(Kovalik et al., 2011). 

The treatment of “black triangles” (or black spaces) 
can be subdivided into two groups: invasive and non-
invasive. Among the non-invasive techniques are 
orthodontic movement, proximal enamel reduction 
(stripping), restorative treatment  and  non-surgical perio- 



 

 
 
 
 
dontal instrumentation (Shapiro, 1985; Zachrisson, 2004; 
Sharma and Park, 2010). 

Local injection of fillers and other materials comprise 
non-surgical or minimally invasive forms of treatment 
(Becker et al., 2010). 

The most invasive procedures are accompanied by 
greater morbidity, although they enable long-term stability 
(Awartani and Tatakis, 2016). There is a range of 
injectable materials available for filling in modern 
dentistry, so in aesthetic areas such as in regions where 
there has been a loss of interdental papillae, the most 
used is hyaluronic acid, as it is a substance that is 
already produced by the self. organism, giving the body 
volume, support, hydration and elasticity (Lima et al., 
2012). 

However, its use in Dentistry, according to Buffon and 
Glesse (2018), the assumption that guided the 
application of hyaluronic acid (HA) in the oral interior was 
the supposed idea that it would be possible to explore the 
stability of HA with cross-links to reduce the “black 
spaces”. 

One more point to consider is the periodontal biotype 
of patients. There are two types of biotypes with regard to 
the thickness of the gingival tissue that can be identified 
in the daily routine and are recognized in the literature as: 
thick gingiva and thin gingiva (Maynard and Wilson, 
1980; De Rouck et al., 2009). 

Naturally, these two types of gingival biotypes respond 
differently to infections, restorations or parafunctional 
phenomena, in addition, having very thin gingiva can lead 
to aesthetic and functional complications, in addition to 
greater susceptibility to tissue recession and consequent 
loss of attachment, whether periodontal or peri.-implant. 

Therefore, the periodontal biotype must be correctly 
identified before treatment, as differences in gingival and 
bone morphology can demonstrate a significant impact 
on treatment outcomes. In the case of papillary filling, 
there is a greater risk of tissue injury during the 
application of hyaluronic acid in patients with a thin 
periodontal biotype and therefore the application should 
be slower and more careful, as the excess of (HA) could 
induce tissue necrosis and, in this case, automated 
application could be of great value. It should be noted 
that monitoring and guidance regarding on-site             
hygiene is extremely important (Cuny-Houchmand et al., 
2013). 

Becker et al. (2010) evaluated the effects of applying 
hyaluronic acid injected 2-3 times in 14 sites (11 patients) 
after 6-25 months of follow-up and reported 100% 
improvement in 3 sites, 88-97% improvement in 8 sites 
and one site adjacent to an implant showed only 57% 
improvement. Only 4 of the treated sites were between 
natural teeth, the others were between natural teeth and 
implants. The authors reported extremely encouraging 
and encouraging results where the use of injectable           
HA gel  can  improve  papillary deficiencies, but reported 
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the need for controlled clinical trials. 

Another very similar study, carried out by Mansouri et 
al. (2013) in a group of 11 patients with deficiency in the 
interdental papilla, in which 0.2% hyaluronic acid was 
injected, and the procedure was repeated after 3 weeks 
and 3 months later. By analyzing the before and after 
images through a software, the results showed that the 
HA is effective, since after 3 months of the last 
application 10% of patients had 50% of the reconstructed 
papilla, and in an evaluation after 6 months it was found 
43% of the patients had 50% of interdental papilla 
reconstruction. 

Buffon and Glesse (2018), analyzing the stability of 
HA when inserted into tissue, developed a technique 
called three steps with the objective of creating a stable 
foundation that can allow the body to regenerate 
naturally. This technique was used in three clinical cases 
in which they achieved an improvement in the condition 
of necrotic interdental papilla, improvement in aggressive 
periodontitis, and reconstruction of the papilla around the 
implant. 

Periodontal disease is one of the factors that can lead 
to the loss of the interdental papilla, generating the 
known “black triangles” or black spaces, which affect 
approximately one third of the adult population. In 
addition to detracting from aesthetic harmony, this loss 
causes changes in some functions of the stomatognathic 
system, such as phonetics, in addition to contributing to 
the accumulation and retention of food in the region, thus 
favoring the development of periodontal disease (Kovalik 
et al., 2011). 

A limitation of studies investigating the efficacy of 
hyaluronic acid gel injection (Becker et al., 2010; 
Awartani and Tatakis, 2016; Mansouri et al., 2013) is the 
small number of patients/sites allocated for treatment. 
Previous studies by Becker et al. (2010) included 14 to 
21 interproximal papillae in the treatment of 9 to 11 
patients. The limitation in the number of patients can be 
attributed to several factors, such as: previous            
treatment of the papilla, use of antibiotics, anti-
inflammatory drugs, drugs that act on gingival tissue, 
such as calcium channel blockers and cyclosporine,               
for example, systemic diseases. subsidiaries, among 
others. 

Another factor to be considered is related to the 
dimension of the gingival recession, in the study by 
Petersen and Hohl (2011), the average gain acquired 
with this treatment was 2.7 mm and it was observed that 
the greater the initial recession of the papilla interdental, 
the lower the success rate of the intervention with 
hyaluronic acid. Thus, it can be noted that hyaluronic acid 
is an interesting treatment for individuals with small 
interpapillary losses where the marginal tissue recession 
does not go beyond the cementoenamel junction, that is, 
Nordland and Tarnow class I patients (Petersen and 
Hohl, 2011). 
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CONCLUSION  
 
Thus, based on the researched studies, it was possible to 
verify the applicability of hyaluronic acid being used as a 
resource in filling/treatment of black spaces, which 
showed its effectiveness and relevance considering its 
functionality. However, longitudinal studies on the 
researched subject become important. 
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