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Abstract -- Objectives: To compare and evaluate the surgical outcome of gingival recession treatment using CAF
alone or in conjunction with hyaluronic acid (HA) on Miller’s Class I and class II gingival recession defects.Materials
and methods: After randomisation, the control group (15 patients) received CAF alone and the test group
(15 patients) received HA as an adjunct to CAF technique for an isolated gingival recession accompanied by an
adequate width of keratinized gingiva on maxillary canines and premolars. All patients were evaluated at 7, 15, 30, 60
and 90 days interval post-operatively. Data obtained was subjected to statistical analysis and p value <0.05 was
considered as statistically significant. Results: At 90 days interval statistically highly significant root coverage was
obtained with mean gain of 66.1% in control group and 86.6% in test group. Statistically significant reduction in
depth of gingival recession and gain in clinical attachment level was found for control and the test groups, and
intergroup comparison showed statistically significant differences for root coverage and clinical attachment level
between the groups (p = 0.000), however no significant differences were found for width of attached gingiva,
keratinized gingiva and gingival thickness between the groups at 90 days (p> 005). Conclusion: HA has proven to be
beneficial in the field of regenerative therapy. Our analysis suggested that HA can be used as a promising adjunct with
CAF for root coverage, however further studies are required to imply the results on larger population.
Introduction

The ultimate goal of dental and periodontal care is to
maintain the health, comfort, function, and aesthetics of the
natural dentition. Gingival recession is most common
periodontal condition characterized by root exposure as a
result of displacement of gingival margin apical to cemento
enamel junction and has become aesthetic concern due
increase in clinical crown height. Incidence of GR has been
found to increase with age, with prevalence rate >88% in
individuals above 65 years of age [1]. Patients are usually
asymptomatic but may experience pain due to exposed root
surfaces and dentinal hypersensitivity. In addition, it is
associated with root caries, cervical abrasion, and greater
dental plaque accumulation. Early treatment of gingival
recession is necessary to prevent progressive marginal tissue
recession that may adversely affect prognosis of concerned
tooth [2].
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Periodontal plastic surgery procedures such as free gingival
grafts, pedicle flaps, (laterally or coronally displaced) and
subepithelial connective tissue grafts (SCTG) have long been
used to treat gingival recession defects. Reports have shown
conflicting success rates of these procedures and long term
stability of root coverage is still questionable [3]. Connective
tissue (CT) grafts have been demonstrated to be the most
predictable surgical procedure for obtaining complete root
coverage and is currently considered as the “gold standard”
treatment forgingival recession [4,5].However, CT grafts require a
second surgical site to harvest the tissue and therefore are
associatedwith undesirable side effects such as postsurgical pain,
discomfort and potential postoperative bleeding. Coronally
advanced flap (CAF) is a modality of root coverage surgery that
does not involve a palatal donor site and has an advantage over
palatal graftsby reducing several postoperative complications [6].
However, CAF does not always result in the regeneration of
attachment apparatus such as cementum, periodontal ligament
(PDL), and alveolar bone, which are major risk factors in the
recurrence of gingival recession. Therefore, modifications to the
ttribution License (https://creativecommons.org/licenses/by/4.0), which permits
medium, provided the original work is properly cited.
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CAF technique are required, with success and predictability rates
similar or superior to the CT graft. Several regenerative materials
such as guided tissue regeneration membranes (GTR) [7], enamel
matrix proteins derivatives (EMD) [8], acellular dermal matrix,
alloderm (ADM) [9], platelet rich fibrin (PRF) and living tissue-
engineered human fibroblast derived dermal substitute [10], have
been used with CAF in the treatment of gingival recession.

Hyaluronic acid (HA) also known as hyaluronan or
hyaluronate is relatively a new biomaterial that has got the
potential to augment the results of periodontal therapy. It is a
linear polysaccharide found in extracellular matrices of skin and
is an indispensable component of intact, healthy gingiva. HA
has many structural and physiological functions within tissues,
including extracellular and cellular interactions, growth factor
interaction, regulation of osmotic pressure and tissue
lubrication, which helps in the maintenance of the structural
and homeostatic integrity of tissues [11,12]. It has many other
properties that makes it a potentially ideal molecule for
assisting wound healing by inducing early granulation tissue
formation, inhibiting inflammation, promoting epithelial
turnover and connective tissue angiogenesis [12].

The purpose of the present study was to compare the clinical
predictability of coronally advanced flap alone with that of
coronally advanced flap +Hyaluronic acid in the treatment of
Miller’s Class I and II gingival recession. The level of recession
coverage, increase in width of attached gingiva, gain in clinical
attachment level and thickness of keratinized tissue were
assessed for a follow up period of 90 days.

Materials and methods
Study design

A single blinded randomized clinical trial was conducted in
the Department of Periodontology after approval of the study
protocol by the ethics committee of the institute. Informed
consent was taken from each patient after explaining the
benefits of the treatment.

Inclusion criteria

Out of 50 initially screened patients, 30 sites in 30 healthy
adult patients (25 to 50 years) were included based on
following criteria:

–
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Miller Class I and II gingival recession with ≥2mm depth.

–
 Presence of identifiable CEJ and adequate width of kerati-
nized tissue apical to recession.
–
 Patients who gave written informed consent to participate in
the study.

Exclusion criteria
–
 Patients with relevant systemic condition or disease and, on
drug therapy.
–
 Patients with presence of occlusal interferences such as
mispositioned or rotated teeth.
–
 Habitual smokers and tobacco chewers.

–
 Patients with a history of previous mucogingival or
periodontal surgery at an experimental site in last 6 months.
–
 Presence of gingival recession with caries, restoration or with
pulpal pathology.

The sites of gingival recession were chosen on maxillary
second premolar, first premolar, canine, lateral incisor and
central incisor. GR was treated by CAF alone in control group
and combination of CAF + HA (HYALOSS-meta-advanced medi-
cal technology, Italy) in the test group.

The primary endpoint of the study was percentage of root
coverage at 90 days. All patients were examined under good
illumination by using mouth mirror, William’s graduated
periodontal probe, tweezer and pellets of cotton. The following
clinical parameters (i) gingival recession depth, (ii) width of
keratinized gingiva, (iii) probing depth, (iv) width of attached
gingiva, (v) gingival thickness, and (vi) gain in clinical
attachment level (CAL) were measured by single investigator by
using cementoenamel junction (CEJ) as a fixed point. All the
patients received scaling and root planning (SRP) before
surgical therapy. A thorough plaque control programme was
initiated for each patient 2 weeks prior to surgery including
instructions in brushing technique (Modified Stillman) and
supervised tooth brushing with soft tooth brush. 1 week after
initial preparation, the patients were re-examined in order to
ascertain their periodontal status. The degree of gingival
inflammation was monitored by Gingival Index [13], and oral
hygiene effectiveness was assessed by Plaque Index [14].

Sample size estimation

The sample size for the study was analysed using the
following formula

n ¼ ðZa=2 þ ZbÞ2 � 2 � s2

d2

where n is the minimum sample size, d is expected mean
difference, s pooled standard deviation (SD), Za/2 is 95%
confidence interval, Zb is standard normal variate power for
80% power it is 0.84.

This clinical trial was powered to detect a minimum clinically
significant difference in root coverage (recession reduction) of
0.5mmusinga = 0.05, a power (1–b) of 80%, andahypothesized
within-group sigma of 0.4mm. Considering possible dropouts,
thenumberof patientswas increasedby15% foreacharm.Onthe
basisof thesedata, theminimumnumberofpatientsneededtobe
enrolled in this study was 30 in total, 15 for the test (CAF +HA)
and 15 for the control group (CAF only).

Randomisation, allocation concealment and blinding

Randomization was done using computer generated
sequence wrapped in the sealed envelopes. The patients were
operated by single surgeon with more than 10 years of
experience in periodontal plastic surgery. The surgeon who was
allotted to perform the surgery was given an envelope which



Fig. 1. Pre-surgical, surgical and post-surgical recipient site treated by CAF for Control Group, Case 1. (A) Preoperative gingival recession defect
with 13. (B) Horizontal and vertical incisions performed. (C) Split-full � split thickness flap reflected. (D) CAF sutured. (E) Tin foil placed.
(F) Periodontal pack placed. (G) Post-operative view at 15 days. (H) Post-operative view at 60 days. (I) Post-operative view at 90 days.
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contained the information regarding the tooth on which
interventional material was to be used. It was decided using
coin toss by another surgeon who didn’t operate or assisted
during the surgery. These envelops were opened by the surgeon
right before the surgery and accordingly the patients either
received test material that is CAF + Hyaloss (n = 15) or CAF alone
(n = 115). This was a single blinded study as the investigator
was unknown about the type of intervention (CAF + HA or CAF
only) the patient received and only the operator and the
patient were familiar with this information.
Surgical protocol

Onehour prior to surgery oral antibiotics (capsule amoxicillin
500mg) were commenced. The area of surgery was disinfected
using Povidone iodine swab and was anesthetized using 2%
xylocaine infiltration with 1: 50,000 epinephrine on both the
facial and lingual aspect. After local anaesthesia (LA) and before
theelevationof theflap, theexposed root surfaceswereplanedto
reduce root convexity and washed for 60 s with water spray.
Intrasulcular incisions were made on the buccal aspect of the
involved tooth, followed by two horizontal incisions in the
interdental papillae at the level of CEJ on the mesial and distal
side of the defect extending to the adjacent teeth. Two apically
directed vertical releasing incisions were given at the line angles
ofadjacent teethextendingbeyondmucogingival junction (MGJ)
into the alveolar mucosa. Trapezoidal split thickness flap was
elevated by sharp dissection which was then followed by full
thicknessflap reflectionbyperiosteal elevator up toMGJ.Beyond
MGJ the trapezoidal flap was again reflected as split thickness by
sharp dissection leaving the underlying periosteum in place and
extended as far as necessary to allow forflap advancement to the
CEJ without tension. This necessitated a mesio-distal and apical
extension of the partial thickness dissection in order to release
any residual muscle tension and allow a passive coronal
displacement of the flap. The vestibular epithelium of the
adjacent interdental papillae was de-epithelized. The root
surfacewas re-examinedforany irregularities. Finally theflapwas
positionedat the levelor slightlycoronal to theCEJandfixedwith
mattress suture. The two vertical incisions were sutured with
interrupted sutures. Abundant saline irrigation was performed
during theprocedure. Figures1 and2depictpre-surgical, surgical
and post-surgical recipient site treated by CAF for Control Group.

For test group, CAF was identical to the one previously
described in the control group, except for the addition of
Hyaloss. After LA and root planning, the root surface was
3



Fig. 2. Pre-surgical, surgical and post-surgical recipient site treated by CAF for Control Group, Case 2. (A) Pre-operative gingival recession defect
with 24. (B) Split-full � split thickness flap reflected. (C) CAF sutured. (D) Post-operative view at 90 days.
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washed for 60 s with water spray and dried. HA (Hyaloss) was
applied to the exposed root surfaces, starting at the base of the
recession using the applicator tip. The flap was then displaced
coronally without tension at the CEJ level, fully covering the
recession defects. A non-resorbable, number 4–0 vicryl suture
was used to secure the CAF at the CEJ level by using interrupted
sutures. Both vertical incisions were closed with interrupted
sutures and the operated area was covered with periodontal
pack (coe-pack). No pressure was applied to the flap after
suturing. Figures 3 and 4 depict pre-surgical, surgical and post-
surgical recipient site treated by CAF + HYALOSS, for test group
respectively.

Subjects were prescribed analgesics (Ibuprofen 400mg BD)
for 3 days, capsule amoxicillin 500mg, BD for 5 days and were
instructed to use 0.2% chlorhexidine mouthwash twice daily.
All the parameters were recorded post surgically at 1st, 2nd and
3rd month. The photographs were taken pre and post-
operatively to assess the change in color and contour.

Statistical analysis

The data was entered in MS office excel spread sheet and
analysed using IBM SPSS software, version 21. Descriptive
statistics were expressed as mean and standard deviation (SD).
Data was analysed using unpaired t test for intergroup
statistical analysis (from baseline to 90 days in each group).
Paired t test was applied to compare parameters for recipient
teeth before and 90 days after surgery in control and test
groups. P value of <0.05 was considered as statistically
significant.
4

Results

Table I shows comparative analysis of parameters at
baseline between the two groups.

Gingival recession

For control group, the mean depth of gingival recession at
baseline was 2.67 ± 0.72mm which reduced to 0.87 ± 0.52mm
at 90 days interval (p = 0.000) (Tab. II). For test group, the
mean depth of gingival recession at baseline 3.13 ± 0.74mm
reduced to 0.47 ± 0.64mm (p = 0.000) (Tabs. I and III). Inter
group comparison showed that the mean gingival root coverage
in the test group was more (86.6%) as compared to the control
group (66.1%) and the mean difference of 0.87 ± 0.06mm was
found to be statistically significant (p = 0.004) (Tab. IV).

Clinical attachment level

Statistically significant gain in CALwas observed for both the
groupsat90days.Meandepthof CAL forcontrol groupatbaseline
was 4.53 ± 0.83mm and test group was 5.00 ± 0.76mm. At
90 days, CAL reduced to 2.60 ± 0.83mm in control group and
2.20 ± 0.86mm in test group (p = 0.000) (Tabs. I–III).

Keratinized gingival

For control group as well as test group, the mean width
of keratinized gingiva was increased at 90 days (p = 0.000)
(Tabs. I–III). However, intergroup comparison showed non-
significant results between the groups (p = 0.607) (Tab. IV).



Fig. 3. Pre-surgical, surgical and post-surgical recipient site treated by CAF + HYALOSS, for Test Group, Case 3. (A) Pre-operative gingival
recession defect with 13. (B) Horizontal and vertical incisions performed. (C) Split-Full � Split thickness flap reflected. (D) HYALOSS Gel.
(E) Hyaloss applied at recipient site. (F) Tin Foil placed. (G) Vertical Incisions closed with Interrupted Sutures. (H) Periodontal Pack Placed. (I)
Post-operative view at 15 days. (J) Post-operative view at 60 days. (K) Post-operative view at 90 days.

Fig. 4. Pre-surgical, surgical and post-surgical recipient site treated by CAF +HYALOSS, for Test Group, Case 4. (A) Pre-operative gingival
recession defect with 14. (B) Hyaloss applied at recipient site. (C) Coronally advanced flap sutured over Hyaloss. (D) Post-operative view at
15 days. (E) Post-operative view at 90 days.
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Table I. Comparative analysis of parameters at baseline between the two groups control (CAF) and the test (CAF + Hyaloss) group.

S. No. Parameters Group N Mean SD ‘t’ Value p value

1. Gingival sulcus depth
CAF (Control) 15 1.87 0.52

0.00 1.000
CAF + Hyaloss (Test) 15 1.87 0.64

2. Gingival recession
CAF 15 2.67 0.72

1.74 0.092
CAF + Hyaloss 15 3.13 0.73

3. Clinical attachment level
CAF 15 4.53 0.83

1.61 0.120
CAF + Hyaloss 15 5.00 0.76

4. Keratinized gingival
CAF 15 3.27 0.59

0.89
0.382

CAF + Hyaloss 15 3.47 0.64

5. Attached gingival
CAF 15 1.40 0.83

0.60 0.552
CAF + Hyaloss 15 1.60 0.99

6. Gingival tissue thickness
CAF 15 1.46 0.45

0.33 0.745
CAF + Hyaloss 15 1.51 0.42

Table II. Shows evaluation of parameters for recipient teeth before and 90 days after surgery in control group (CAF).

S. No. Parameters
Before Surgery (n=15) 90 days after surgery

Mean SD Mean SD Mean diff. SD diff. ‘t’ value p value

1. Gingival sulcus depth 1.87 0.52 1.73 0.59 0.13 0.35 1.47 0.164
2. Gingival recession 2.67 0.72 0.87 0.52 1.80 0.78 9.00 0.000*
3. Clinical attachment level 4.53 0.83 2.60 0.83 1.93 0.79 9.37 0.000*
4. Keratinized gingival 3.27 0.59 4.13 0.99 0.87 0.64 5.25 0.000*
5. Attached gingiva 1.40 0.83 2.40 1.35 1.00 0.76 5.12 0.000*
6. Gingival tissue thickness 1.46 0.45 1.48 0.41 0.02 0.14 0.58 0.571

*Significant p value.

Table III. Shows the evaluation of parameters for recipient teeth before and 90 days after surgery in test group (CAF + Hyaloss).

S. No. Parameters
Before surgery (n = 15) 90 days after surgery

Mean SD Mean SD Mean diff. SD diff. ‘t’ value p value

1. Gingival sulcus depth 1.87 0.64 1.73 0.70 0.13 0.35 1.47 0.164
2. Gingival recession 3.13 0.74 0.47 0.64 2.67 0.72 14.27 0.000*
3. Clinical attachment level 5.00 0.76 2.20 0.86 2.80 0.86 12.58 0.000*
4. Keratinized gingival 3.47 0.64 4.47 0.74 1.00 0.76 5.12 0.000*
5. Attached gingiva 1.60 0.99 2.73 1.22 1.13 0.83 5.26 0.000*
6. Gingival tissue thickness 1.51 0.42 1.60 0.42 0.09 0.21 1.63 0.125

*Significant p value.
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Attached gingival

For both control group and test group, the mean width
of attached gingiva was increased at 90 days and mean
difference was statistically highly significant (p = 0.000)
(Tabs. II and III). But, intergroup comparison showed that
the mean difference of 0.13 ± 0.07 mm between test group
and control group was statistically non-significant (p = 0.651)
(Tab. IV).
6

Gingival tissue thickness

The gingival tissue thickness was measured by using a file
with rubber stopper midway between the gingival margin and
MGJ and measured with a digital vernier caliper with 0.05mm
resolution. For control group, the mean thickness of gingival
tissue at baseline, 1.48 ± 0.45mm increased to 1.58 ± 0.41mm
at 90 days (p = 0.571) (Tabs. I and II). Similarly, for test
group the mean thickness of gingival tissue at baseline,



Table IV. Shows intergroup comparison of parameters at 90 days after surgery for both control (CAF) and test (CAF + Hyaloss)
group.

S. No. Parameters Group N Mean SD ‘t’ Value p value

1. Gingival sulcus depth
CAF 15 0.13 0.35

0.00
1.00

CAF + Hyaloss 15 0.13 0.35

2. Gingival recession
CAF 15 1.80 0.78

3.17 0.004*
CAF + Hyaloss 15 2.67 0.72

3. Clinical attachment level
CAF 15 1.93 0.79

2.86 0.008*
CAF + Hyaloss 15 2.80 0.86

4. Keratinized gingival
CAF 15 0.87 0.64

0.52 0.607
CAF + Hyaloss 15 1.00 0.76

5. Attached gingival
CAF 15 1.00 0.76

0.46
0.651

CAF + Hyaloss 15 1.13 0.83

6. Gingival tissue thickness
CAF 15 0.02 0.14

1.04 0.309
CAF + Hyaloss 15 0.09 0.21

*Significant p value.
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1.51 ± 0.42mm increased to 1.60 ± 0.42mm at 90 days
(p = 0.125) (Tabs. I and III). Intergroup comparison also
showed non-significant results for mean gingival thickness
between the groups (p = 0.309) (Tab. IV).

Discussion

The present study compared the treatment effects on
control sites (CAF alone) to that of test sites (CAF+ HA) on
Miller’s class I & II gingival recession. HA has shown promising
results in the field of regenerative therapy. It has been used
extensively in the field of dentistry for its various beneficial
applications. Exogenous application of HA has been shown to
have anti-edema, anti-inflammatory and good wound healing
properties [15]. In periodontics it has been used to treat
gingivitis, periodontitis and periodontal intrabony defects
[16,17]. Considering the study design and homogeneity of
groups at baseline, differences in clinical outcomes were totally
attributed to the techniques employed. Plaque index and
gingival index scores were the supporting measurements that
were recorded which established the degree of compliance by
the patient and condition of periodontal soft tissue. Plaque
index score was maintained �10% throughout the study.

Both the groups showed improved clinical outcome in terms
of root coverage, clinical attachment level, width of keratinized
gingiva and width of attached gingiva at 90 days compared to
baseline with statistically significant difference in GR (root
coverage, p = 0.004) and clinical attachment level (p = 0.000)
between the groups. All the grafts appeared to have been taken
up successfully by the patients with no signs of infection or
complications i.e. pain, bleeding, suppuration, gangrene,
swelling or discomfort, during the period of healing. HA was
well tolerated by all the patients without any allergic reaction.
Clinical trials have shown that HA could be used with no drug
interference. It does not need cutaneous sensitivity testing and
has FDA approval [18].
In the control group themeandepthofgingival recessionwas
reduced significantly compared to that of baseline at 90 day
interval. This is in accordance with the previous studies
conducted by Zingale [19], Egli et al. [20] and Bernimoulin
et al. [21]. Mean percentage of root coverage obtained in the
control group was 66.1% which is in accordance with the values
previously reported after the use of CAF, that ranged from 56.1%
to 98.8% after 6 months follow up. Three sites out of 15 in the
control group achieved 100% root coverage which was
comparable to the results of other studies in the literature
[22,23]. In the test group, the mean depth of gingival recession
at baseline was reduced significantly at 90 days interval. The
mechanismof action for root coveragebyHAmaybeexplainedon
the basis of its anti-inflammatory effect, whichmay be due to its
action as a scavenger by draining prostaglandin, metalloprotei-
nases and the other bioactive molecules.It also scavenges
reactiveoxygenspecies suchassuperoxide radical (O2

–),hydroxyl
radical (OH-), thus preventing periodontal destruction [24].

HA has an anti-edematous effect which may be related to
the osmotic activity. In dentistry HA has showed a positive
effect on reduction of plaque and sulcus bleeding index of
patients with plaque induced gingivitis [24]. In very few
studies HA has been applied as an adjunct to SRP in non-
surgical treatment of periodontitis [25]. Johnson et al.
reported significant reduction of bleeding on probing and
periodontal destruction after the use of subgingivally applied
0.8% HA gel immediately post SRP and after 1 week [25]. This
implies that reduction in gingival inflammation and edema due
to anti-inflammatory and anti-edematous properties of HA
might have prevented further apical migration of gingival
margin leading to GR coverage in the test group. The mean root
coverage in the test group at 90 days was comparable to the
results reported by Cortes et al. (CAF+ Acellular Dermal Matrix,
ADM) [26], Pilloni et al. (CAF+ Enamel matrix Derivative, EMD)
[27], Gupta et al. (CAF+ Platelet Rich Fibrin, PRF) [28], and
Kumar et al. (CAF+Hyaluronan) [29].
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In the present study, nine sites in test group achieved 100%
root coverage which was favourably comparable, and mean
percentage of root coverage (88.6%) in the test group was
much higher than reported by Kumar et al. (68.33%) [29]. This
might be attributed to the variability in the observation period
of the studies. But the mean root coverage in our study was
comparable to the results reported by Jagannathachary et al.
(82.2% using CAF + ADM) [30], and Jaiswal et al. (86.3% using
CAF + EMD) [31]. At 90 days the mean amount of root coverage
in control group was 1.80 ± 0.78mm and in the test group was
2.67 ± 0.72mm, with statistically significant difference be-
tween the groups (p = 0.004). The difference noted between the
groups could be further explored and explained by analysing
the soft tissue changes during the early healing phases. Both
the procedures were performed with a clear goal of providing
complete root coverage of treated roots. To reach this objective
the best clinical skills was applied in trying to obtain a tension
free pedicle flap, to position the flap margins coronal to CEJ
and to provide flap stability with suturing technique.

Ballini et al. studied biological properties of HA that was
seen to promote periodontal regeneration through space
preservation and surface protection. It is said that the success
of the root coverage procedure depends on the intimacy
between the recipient bed and the covering tissues. A thin and
stable clot assures better healing. HA promotes wound healing
by cell migration and proliferation, it facilitates white blood
cell infiltration and improves tissue hydration [32]. This could
contribute to better stability of root coverage procedure that is
seen with the use of HA.

This study showed statistically significant (p = 0.000)
increase in the width of keratinized gingiva in both the groups
could be due to influence of the granulation tissue derived from
the periodontal ligament or the tendency of the MG line to
regain its original position. The exact role of HA in stimulating
the overlying mucosa to become keratinized is still not clear.
However, it may be correlated with its role in keratinocyte
proliferation [33]. HA is preferred over GTR membrane as the
use of GTR is technique sensitive, moreover there is instability
of GTR membrane under the pedicle flap, and bacterial
contamination of membrane leads to compromised results.
Use of non-resorbable membrane may cause perforation of
overlying soft tissue and second surgical procedure [34]. At
90 days the mean increase in width of attached gingiva in
control group was 1.00 ± 0.76mm and in the test group was
1.13 ± 0.83mm. The mean difference of 0.13 ± 0.07mm was
found to be statistically non-significant. The increase in the
width of attached gingiva in the test group (1.13mm) was in
accordance with the results reported by Kuis et al. [35], and
Jagannathachary et al. [30].

At 90 days, the mean gain in CAL in control group was
1.93 ± 0.79mm and in the test group was 2.80 ± 0.86mm. The
mean difference of 0.87 ± 0.07mm was found to be statistically
highly significant (p = 0.000). Kumar et al. reported 2.3mm of
gain in CAL in the test group after the use of HA + CAF; but did
not find any significant difference between the groups (CAF and
CAF + HA) [29]. The increase in CAL in the test group could be
8

attributed to embryologic and would healing properties of HA
including the facilitation of cell migration and differentiation
during tissue formation and repair [36]. HA shares bone
induction characteristics with osteogenic substrates such as
calcitonin gene related peptide (CgRPa) and bone morphogenic
protein [37,38]. Recent studies demonstrate that HA aids in
the repair process of both soft and hard tissue (bone) [39].
During healing in the later granulation stage, HA synthesis
stops and the existing HA depolymerized by host enzymes
hyaluronidase, results in the formation of low molecular
compounds and alteration of granulation tissue composition.
This indicates that low molecular hyaluronic fragments formed
after subsequent hyaluronidase activity promotes angiogenesis
in the lesion that provides the necessary components required
for rapid regeneration [39]. As per the existing literature few
clinical studies have assessed thickness of gingival tissue with
the use of HA and results showed significant increase in the
thickness of gingiva [30]. Similarly, in this study at 90 days, the
mean increase in the thickness of gingiva in the control group
was 0.02 ± 0.14mm and in the test group was 0.09 ± 0.21mm
but the mean difference of 0.07 ± 0.7mm was found to be
statistically non-significant.

HA has been found to be associated to the collagen
molecules providing extracellular matrix elasticity, resistance
and lubrication, and has an important function in areas with
rapid cell proliferation, since it facilitates cell displacement. It
is also a key component of chronic wound during the series of
stages associated with the wound healing process in both
mineralized and non-mineralized tissues. Though HA is mostly
advocated in dentistry for topical application some recent
studies were done on hyaluronic acid in biomaterials assisting
regeneration [40]. Vanden Bogaerde demonstrated the
osteoinductive effect of esterified low molecular weight HA
preparation in the treatment of infrabony defects [41]. It was
used as a co-adjunct with autogenous bone for grafting
procedure. At 9 months from procedure, the dental parameters
were virtually stable with a mean CAL gain of 2.6mm.
Radiographic evolution after 24 months showed defect fill. In
another randomised controlled trial, Ni Jing et al. injected the
HA gel into the base of the deficient papilla, and it was found
that the height of the gingival papilla increased to 0.311, 0.45,
and 0.4mm from baseline at 3, 6, and 12 months, respectively,
after treatment (p < 0.05) [42]. Shirakata et al. conducted an
experimental study on dogs in which they found successful
periodontal regeneration of gingival recession defects after
treatment with CAF + HA. Statistically significant differences
were observed in CAL (p < 0.05), width of gingival recession
(p < 0.01), in formation of cementum and connective tissue
attachment (p < 0.05) at 10 weeks in HA + CAF group [43].
From these observations we can assume some amount of true
regeneration to take place under CAF with connective tissue
attachment [41].

The histologic evaluations of the attachment obtained with
laterally positioned flap, CAF, free gingival graft and connective
tissue graft for the purpose of root coverage were most often
reported in case reports [36,37]. Results of the study by
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Shirakata et al. on dogs concluded that use of cross-linked
hyaluronic acid with or without a collagenmatrix has a potential
to promote periodontal wound healing in Class III furcation
defects [44]. Some reports showed long junctional epithelium,
some connective tissue attachment while others showed small
amount of regeneration. Often many reports showed more than
one mode of attachment [36,37]. In the present study the tissue
was firmly attached to the tooth in all the patients, and showed
resistance toprobing. Themeansulcusdepthat90days incontrol
group was 1.40± 0.51 and in test group was 1.20 ± 0.41mmwith
no bleeding on probing. This type of attachment couldn’t be
determined without human histology. Moreover, it requires
removal of successfully treated tooth. This study showed
promising results for HA in promoting periodontal regeneration
butmore clinical trials on larger population should be carried out
to validate our results and long term analysis is necessary to see
the stability of the outcomes.

Conclusion

Hyaluronic acid is a relatively newer biomaterial, the use of
which is extending in dentistry for the treatment of
mucogingival problems, reconstruction of interdental papilla,
furcation involvement and periodontal regeneration. Our
analysis suggested that HA may be used for successful
recession coverage with coronally advanced flap but further
studies are required to imply the results on larger sample size.
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