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Introduction
Gingival esthetics is much of concern 
nowadays due to increased cosmetic 
demands. The complex anatomy of 
interdental area combined with the vascular 
supply allows for periodontal disease to 
progress rapidly causing loss of interdental 
papilla and formation of black triangles. 
Interdental papilla acts as a biological 
barrier by protecting the underlying 
periodontal structure from intraoral insults. 
Reconstruction of interdental papilla, 
especially at the esthetic zone, is among 
the most challenging and least predictable 
periodontal treatments. In such conditions, 
restoring the esthetics at the anterior 
region is among patients expectations 
from periodontal treatments.[1] This issue 
can become highly problematic, especially 
in cases with a high lip line to the extent 
that the patient may avoid smiling. 
Complex periodontal plastic procedures 
along with restorative intervention can 
enhance ultimate outcome but rarely can 
achieve ideal results. Various complex 
surgical techniques and flap designs have 
been proposed for the reconstruction of 
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Abstract
Background and Aim: Open gingival embrasure often poses complex functional and esthetic 
problems. Interdental papilla reconstruction is among the most challenging periodontal treatments. 
Hyaluronic acid (HA) gel injection, a noninvasive technique with immediate papilla reconstruction, 
has been recently proposed. This minimally invasive therapeutic procedure has shown predictable 
esthetic outcome, thus, gaining rapid acceptance as an esthetic treatment modality in dentistry. The 
aim of the study is to evaluate the clinical application of derma fillers (HA gel) for the reconstruction 
of the interdental papilla in the esthetic zone. Materials and Methods: Six patients were included 
with interdental papilla deficiency. After the induction of local anesthesia, 0.2 ml of 0.2% HA 
injection was given at baseline, 3 weeks and 3 months. Measurements of the black triangle were 
done clinically using acrylic stent as a reference. The application of HA gel for the reconstruction of 
interdental papilla was found successful at a 6‑month period. Results: The study showed a significant 
gain in papillary volume, and esthetics improvement was notable. A statistically significant result 
was obtained in context to papilla fill. Conclusion: Interdental papilla reconstruction with injectable 
HA gel is a promising minimally invasive treatment option for interdental deficiency in small areas.
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interdental papilla with limited success. 
However, these techniques are mostly 
invasive and they fail to achieve long‑term 
stability and predictability, mainly because 
of the minor blood supply in the limited area 
that the interproximal papilla occupies.[2] 
A noninvasive technique with the use of 
hyaluronic acid (HA) gel with immediate 
results has been recently proposed. This 
treatment can replace the afore‑mentioned 
invasive surgical procedures and may be 
successfully used for the reconstruction of 
dental papilla at the esthetic zone. HA is 
high‑molecular‑weight nonsulfated most 
prominent and critical connective tissue 
glycosaminoglycan, produced during 
cells life cycle. It act as a barrier to 
Gram‑negative bacteria,[3] and it plays an 
important role in cell growth, membrane 
receptor function, and adhesion. The most 
important function of HA is its involvement 
in tissue healing and repair. This material 
stimulates cell proliferation, migration 
and angiogenesis, reepithelialization, and 
proliferation of basal keratinocytes.[4,5] 
Other properties of HA are illustrated in 
Table 1 (Properties of HA). This technique 
has various advantages over conventional 
surgical techniques which include 
noninvasive, nontoxic, immediate with 
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significant results, no periodontal wounds, color of 
regenerated papillary tissue is similar to adjacent tissue, 
require very little time, ready to use, and have a low risk 
of complications. Due to the lack of adequate information 
regarding the efficacy of this material, the present study 
sought to assess the effect of HA gel on interdental papilla 
reconstruction in the esthetic zone with immediate effect in 
patients presenting to the Department of Periodontics, SGT 
University, Gurgaon, Delhi‑NCR, India.

Aim

The aim of this pilot study was to evaluate a new method 
for possibly reducing or eliminating small deficient papillae 
adjacent to teeth and also the clinical application of derma 
fillers (HA gel) for the reconstruction of interdental papilla 
in the esthetic zone.

Materials and Methods
Six patients, four females and two males, with an average 
age of 37.5 ± 14.4 years (range 20–61 years) with 
seven treated sites were included in this pilot project. 
Patients presenting to the Department of Periodontics, 
SGT University, Gurgaon, Delhi‑NCR, with interdental 
papilla loss or defects at one or several areas in the 
anterior maxillary region who met the inclusion criteria 
were selected for this study. The inclusion criteria were 
as follows: age range of 20–61 years, possession of the 
maxillary anterior teeth, participants had to be nonsmoker, 
noncontributory medical history, and no consumption 
of drugs causing gingival hyperplasia. Patients were 
thoroughly informed about the method of conduction 
of study, and written informed consent was obtained 
from them. Interdental papilla was evaluated according 
to Nordland and Tarnow classification [Figure 1].[5] In 
seven treated sites, 4 had Class II and 3 had Class I. 
Before treatment, photographs were taken perpendicular 
to teeth of interest [Figures 2 and 3].  These were used to 
take subsequent photos as close to the original photos as 
possible. Measurements of the black triangle were done 
clinically from the tip of the papilla to the contact point of 
the associated teeth using the periodontal probe and stent 

as a reference [Figure 4]. Before treatment, a short‑acting 
local anesthetic was administered. A commercially 
available, hyaluronic‑based gel (<0.2 mL) 0.2% was 
injected 2–3 mm apical to the tip of the papilla [Figure 5]. 
The patients were discharged and requested not to brush 
their teeth at the day of injection and resume oral hygiene 
the day after using a soft toothbrush at the anterior teeth 
and place it coronal to the gingival margin. The patients 
were asked not to use dental floss at the treatment sites. 
Patients were recalled at 3 weeks and 3 months for 
subsequent booster doses and follow‑up [Figures 6‑10]. 
Follow‑up at 6th month [Figures 11 and 12] was done to 
assess the sustainability of the esthetic results. The obtained 
data were statistically analyzed using the paired t‑test.

Results
A total of seven interdental papillae in six patients, 
including two males and four females, with a mean age 
of 37.5 ± 14.4 years (range 22–61 years) were evaluated. 
None of the cases had diastema or space in between 
their understudy teeth. All participants were followed up 
until the completion of treatment, and no complication, 
hypersensitivity, or allergy was noted. In terms of 
periodontal status, three papillae (86%) were Class I and 
the remaining were Class II.[5] The percentage change of 
interdental papilla reconstruction at different follow‑up 
times is presented in Tables 2 and 4.

As P < 0.05, the results were statistically significant. 
There was a statistically significant difference observed 

Figure 1: Nordland and tarnow classification Figure 2: Pre treatment photographs

Table 1: Properties of hyaluronic acid
Biocompatible[6]

Regulation of immune response[7]

Osteoinductive and antioxidant[7,8]

Promotes healing[9]

As a diagnostic marker[6]

Principle ligand for CD4+[10]

Provides elasticity and stability to tissue[11]
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at 3 months in all the seven cases [Table 3]. A very less 
amount of shrinkage was seen after 6 months.

Discussion

Reduction or total loss of the interdental papilla may create 
esthetic impairments, create phonetic problems, and allow 
unwarranted food impaction. One of the most difficult and 

elusive goals for the periodontist in the esthetic aspect of 
periodontal therapy is the reconstruction of the interdental 
papilla. Esthetic problems after the loss of interdental 
papilla, especially following periodontal surgeries, have 
been extensively reported in the literature.[12‑16] In order to 
resolve this issue, several methods have been proposed to 
fill up this space, including periodic curettage,[13] Beagle’s 
technique,[14] a combination of Roll technique and papilla 
preservation,[15] and pedicle flap (comprising a semilunar 
incision and a coronally advanced flap).[16]

Takei et al.[17] propose a new surgical approach called the 
papilla preservation technique, which allows the interdental 
tissue to be dissected from the lingual/palatal aspect so that it 
can be elevated intact with the facial flap. After the treatment 
of the bony defect, the buccal flap, including the palatal/
lingual aspect of the papilla, is repositioned. To optimize 
the clinical results in terms of attachment/bone gains and 
soft‑tissue preservation, Cortellini et al.[18] published a 
modification of Takei et al.’s technique as a new approach 
for interproximal regenerative procedures (the modified 
papilla preservation technique). This technique is applicable 
in wide interdental spaces (2 mm), especially in the anterior 
dentition. This technique allows for achieving primary 

Figure 3: Pre treatment photographs

Figure 5: Gel injected 2–3 mm apical to tip of the papilla

Figure 4: Using stent for measurements

Figure 6: AT 3 Weeks
Table 2: Percentage change in interdental papilla fill 

after 3 weeks and 3 months
Case 
number

Embrasure 
space at 

baseline, mm

After 
3 weeks, 

mm

After 3 
months, 

mm

Amount 
of gain, 
mm (%)

1 2 (Class I) 1 0.1 1.9 (95)
2 5 (Class II) 3.8 0 5 (100)
3 4 (Class II) 2.8 0 4 (100)
4 5.5 (Class II) 4.6 1.2 4.3 (78.1)
5 3 (Class I) 2.5 1.3 1.7 (57)
6 4 (Class II) 3 0.5 3.5 (87.5)
7 3 (Class I) 1 0 3 (100)

Table 3: Level of significance of papilla fill after 3 months
Mean SD SEM P
3.4 1.33 0.54 0.002
SD: Standard deviation; SEM: Standard error of the mean
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closure of the tissue and preserving the papilla in 75% of 
cases. These results may be improved using a microsurgical 
approach.[19] However, these techniques are all invasive and 
mostly unpredictable.

Most previous studies are case presentations containing 
little or no data regarding short‑ and long‑term results 
with specific techniques. The application of noninvasive 
techniques such as the use of commercially available HA 
gel can replace the conventional invasive methods. The 
attempt to use HA gel for papillary augmentation is scarcely 
reported in the existing literature.[20] Only one long‑term 

study has evaluated the effect of HA filler on interdental 
papilla reconstruction and noted that the injection of HA 
gel is safe and significantly decreased the interdental black 
triangle in the esthetic zone. Becker et al.[21] concluded 
that the injection of HA gel as a safe material significantly 
decreased the interdental black triangle in the esthetic 
zone. This finding was similar to our obtained result. The 
present study results demonstrated that the application of 
HA gel was successful for interdental papilla reconstruction 
at 6 months follow‑up [Table 5]. The rate of interdental 
papilla reconstruction at the maxillary anterior region was 
significant compared to baseline (P < 0.05). In 3 cases 100% 

Figure 7: AT 3 Weeks

Figure 9: Followup AT 3 Months

Figure 11: AT 6 Month

Figure 8: AT 3 Months

Figure 10: Followup AT 3 Months

Figure 12: AT 6 Month
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and in remaining 4 cases 57%–90% papilla fill were seen at 
6 months. No postoperative complications were seen.

Conclusion
This study indicates possible improvements in regenerating 
lost interdental papilla and removal of black triangle 
by injecting HA into the lost papilla using a nonsurgical 
approach. HA is useful in regenerating periodontal tissues. 
This nonsurgical approach limits the use of surgical 
procedures for regenerating lost papilla, and hence, it is a 
noninvasive method and also reduces patient discomfort. 
Therefore, this study demonstrates HA to be a nonsurgical 
approach for regenerating lost papilla and gave significant 
and satisfactory results. To overcome the limitations of 
using of HA for regenerating lost papilla, this study need to 
be elaborated with more number of patients depending on 
the size of the black triangle.
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Table 4: Percentage change in interdental papilla fill 
after 3 weeks, 3 months, and 6 months

Case 
number

Embrasure 
space at 

baseline, mm

After 
3 weeks, 

mm

After 3 
months, 

mm

After 6 
months, 

mm

Amount 
of gain, 
mm (%)

1 2 (Class I) 1 0.1 0 2 (100)
2 5 (Class II) 3.8 0 0.5 4.5 (90)
3 4 (Class II) 2.8 0 0 4 (100)
4 5.5 (Class II) 4.6 1.2 1.2 4.3 (78.1)
5 3 (Class I) 2.5 1.3 0 3 (57)
6 4 (Class II) 3 0.5 0.5 3.5 (87.5)
7 3 (Class I) 1 0 0 3 (100)

Table 5: Level of significance of papilla fill after 6 months
Mean SD SEM P
3.4 0.87 0.33 0.000
SD: Standard deviation; SEM: Standard error of the mean
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