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Background: The aim of the present study was to evaluate
the adjunctive effect of the local application of a hyaluronan
gel to scaling and root planing in the treatment of chronic peri-
odontitis.

Methods: Twelve patients with chronic periodontitis were
recruited to participate in a study with a split-mouth design
and provided informed consent. Plaque formation and bleed-
ing on probing were evaluated pretreatment (baseline) and
at 1, 4, and 12 weeks post-treatment. Probing depths and at-
tachment levels were evaluated at baseline and at 12 weeks.
The patients received full-mouth scaling and root planing. A
hyaluronan gel was administered subgingivally in the test
sites at baseline and after 1 week. Significant differences be-
tween test and control were evaluated using the paired t test,
repeated-measures analysis of variance (Wilks lambda), and
a non-parametric Wilcoxon signed-rank test.

Results: A significant reduction in bleeding on probing
scores and probing depths was observed in both groups at
12 weeks (P <0.05). Significantly lower bleeding on probing
scores were observed in the hyaluronan group compared to
control at 12 weeks (P <0.05). Mean probing depth reductions
between baseline and 12 weeks were 1.0 – 0.3 mm and 0.8 –
0.2 mm for the hyaluronan and control groups, respectively.
The difference between the groups was statistically significant
(P <0.05).

Conclusion: The local application of hyaluronan gel in con-
junction with scaling and root planing may have a beneficial
effect on periodontal health in patients with chronic peri-
odontitis. J Periodontol 2009;80:1493-1497.
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S
caling and root planing (SRP) is
an effective therapy for reducing
gingival inflammation and probing

depths (PDs) in patients with chronic
periodontal disease.1,2 Nevertheless, a
multitude of adjunctive therapies has
been tried and tested to amplify the
beneficial effects of SRP.3,4 For exam-
ple, the local delivery of chlorhexidine in
a bioabsorbable chip produced added
benefits to SRP.5,6 Similar improvements
were reported following the adjunctive
use of locally administered microencap-
sulated minocycline.7,8 Most studies
evaluating the effects of adjunctive anti-
microbials reported positive outcomes.
However, observed improvements are
usually incremental; thus, the question
remains whether they are clinically
meaningful.3,4

Hyaluronan, a non-sulfated glycosami-
noglycan, is widely distributed through-
out connective tissue and epithelial and
neural tissues. It is a critical component
of the extracellular matrix and contrib-
utes significantly to tissue hydrodynam-
ics and cell migration and proliferation.
Hyaluronan is also produced by fibro-
blasts in the presence of endotoxin; it
plays an important anti-inflammatory
role through the inhibition of tissue de-
struction and facilitates healing.9,10 The
use of exogenous hyaluronan and hy-
aluronan-based biomaterials in the treat-
ment of inflammatory processes has
been established in several settings. Hy-
aluronan was used in the treatment of
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osteoarthritis of the knee11 and in combination with
cataract surgery.12 A hyaluronan-containing cream
was used prophylactically to reduce radioepithelitis
following radiation therapy.13 Intra-articularly in-
jected hyaluronate alleviated clinical characteristics
of rheumatoid arthritis.14 Moreover, hyaluronan was
shown to generate bacteriostatic effects in vitro.15

Only a few studies have examined the effect of hy-
aluronan on gingival health. Jentsch et al.16 and
Pistorius et al.17 demonstrated the beneficial effects
of topical hyaluronan preparations in the treatment
of gingivitis. Less is known about the effect of topical
hyaluronan on periodontitis. The aim of the present
study was to evaluate the effect of a hyaluronan gel
used in adjunct with SRP in the treatment of chronic
periodontitis.

MATERIALS AND METHODS

Patients
Twelve patients, aged 42 to 63 years (seven men,
aged 54 – 8 years, and five women aged 56 – 7 years),
were recruited to participate in this split-mouth design
study. Two were smokers, and one used snuff. All pa-
tients were referred to a specialist clinic, Danakliniken,
for the treatment of chronic periodontitis and were
treated between January and September 2008.

Inclusion criteria were ‡20 teeth and at least five in-
terproximal sites with PD >5 mm. The teeth chosen for
treatment were canines and premolars bilaterally, and
two interproximal sites on each tooth were required to
have PDs ‡5 mm.

The patients were generally healthy and exhibited
no known allergies. Furthermore, they did not receive
antibiotic therapy within the last 6 months or receive
previous periodontal treatment. This study was ap-
proved by the Ethics Committee at Huddinge Universi-
ty Hospital, Huddinge, Sweden. The subjects gave their
written informed consent to participate in the study.

Procedures
Contralateral pairs of premolar and canine teeth in the
maxilla (teeth #4 through #6 versus teeth #11 through
#13) or the mandible (teeth #20 through #22 versus
teeth #27 through #29) were randomized to receive
the test treatment (adjunctive hyaluronan gel) or to
serve as SRP controls. The jaw quadrants were treated
in sequence; the control sites were always treated first
to reduce potential crossover effects from the contra-
lateral test sites. The control sites were treated and
evaluated prior to treatment of the test sites.

The observation interval for each jaw quadrant was
3 months. All sites were included in the dataset.

The following assessments were made at baseline:
plaque index (modified PI),18 bleeding on probing
(BOP),19 PD, and clinical attachment level (CAL).
PDs were recorded to the nearest millimeter using a

standard periodontal probe§ graded at 2-mm inter-
vals, with a tip diameter of 0.5 mm. All teeth were
evaluated at six sites: mesio-buccal, mesio-lingual,
mid-buccal, disto-buccal, disto-lingual, and mid-
lingual. CAL was recorded from the cemento-enamel
junction. BOP was recorded as a positive score if
bleeding occurred within 60 seconds after gentle in-
tracrevicular probing. One experienced examiner
(MT) performed all measurements.

All patients received SRP of the control jaw quad-
rants at baseline using hand instruments. PI and
BOP were recorded at 1 and 4 weeks, as well as at
12 weeks post-treatment when PD and CAL were re-
corded. Next, contralateral experimental jaw quad-
rants received the identical protocol with the
addition of the subgingival administration of 0.2 ml
0.8% hyaluronan geli into all selected sites following
SRP. The hyaluronan gel was reapplied at 1 week
post-treatment. No oral hygiene instructions were
provided; the patients were encouraged to use their
routine oral hygiene habits.

Statistical Analyses
All analyses were made using software.¶ In Tables
1 and 2, the data are shown as percentages, and the
non-parametric Wilcoxon signed-rank test was used
to test hypotheses about equal ranks between the
groups. The non-parametric Friedman test was used
to test hypotheses about equal ranks over time. In Ta-
bles 3 and 4, a repeated-measures analysis of vari-
ance was used to test the hypotheses about equal
means longitudinally, and paired t tests were used
to compare groups cross-sectionally. The level of
significance was set at 0.05 for all tests.1

RESULTS

The PI scores at baseline and at the various observa-
tion intervals are shown in Table 1. There was a signif-
icant reduction between baseline and 12 weeks for the
test (P <0.01) and control (P <0.01) groups, but there
were no significant differences between the groups.

BOP scores at baseline and subsequent recordings
are presented in Table 2. Both groups showed signif-
icantly reduced BOP scores at 12 weeks (P <0.01).
Comparing the groups using a non-parametric
Wilcoxon signed-rank test revealed statistically sig-
nificantly lower BOP scores in the test group com-
pared to the control group at 12 weeks (P <0.05).

PDs are presented in Table 3. The PD reduction be-
tween baseline and 12 weeks was statistically signif-
icantly greater for the test group than the control
group (1.0 – 0.3 mm and 0.8 – 0.2 mm, respectively;
P <0.05).

§ PCP-UNC, Hu-Friedy, Chicago, IL.
i Gengigel, Ricerfarma, Milan, Italy.
¶ SPSS 11.5, Chicago, IL.
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CAL measurements are
shown in Table 4. No sta-
tistically significant differ-
ences were found for the
two groups.

DISCUSSION

In the present study, the
adjunctive application of
hyaluronan gel generated
possible beneficial effects
on periodontal health; the
hyaluronan/SRP protocol re-
sulted in statistically signifi-
cantly greater reductions in
BOP scores and PD com-
pared to the SRP control.
These observations were re-
corded in the absence of re-
markable differences in oral
hygiene standards between
the groups.

Hyaluronan was shown to
generate bacteriostatic ef-
fects in vitro, in particular
on Aggregatibacter actino-
mycetemcomitans (previ-

ously Actinobacillus actinomycetemcomitans),
Prevotella oris, Staphylococcus aureus, and Propioni-
bacterium acnes strains.15 The present study did not
demonstrate any effect of subgingival hyaluronan ap-
plication on dental plaque formation; a significant re-
duction in PI from baseline, from ;50% to 20%, was
observed for both groups. This was despite the fact
that specific oral hygiene instruction was not pro-
vided. In fact, the patients were encouraged to use
their routine oral hygiene habits. Reduced plaque for-
mation likely resulted from improved gingival health
following SRP in combination with improved oral hy-
giene routines commonly observed in study subjects,
irrespective of intentional oral hygiene training.20,21

A statistically significant reduction in BOP scores
following local subgingival application of the hyal-
uronan gel was observed in the present study. This
observation is in concert with previous reports16,17

of improved gingival health after the supragingival
application of various hyaluronan formulations in
subjects with gingivitis. A five-times-daily topical hy-
aluronan spray over 1 week17 or twice-daily topical
application of hyaluronan gel adjunctive to conven-
tional oral hygiene over 3 weeks16 significantly re-
duced gingivitis in these subjects. However, other
investigators did not show a beneficial effect of hyal-
uronan on periodontal health. Xu et al.,22 also inves-
tigating the effect of a subgingivally administrated
hyaluronan gel in combination with SRP, found no

Table 1.

Median Dental Plaque Accumulation (% [interquartile range])
at Teeth Receiving SRP With or Without Adjunctive Application
of a Hyaluronan Gel at Baseline and 1, 4, and 12 Weeks
Post-Treatment

Treatment Modalities Baseline 1 Week 4 Weeks 12 Weeks P Value

SRP 48.0 (49.2) 21.0 (15.0) 16.0 (23.0) 25.0 (14.8) <0.01

SRP + hyaluronan gel 58.0 (45.8) 16.0 (16.4) 16.0 (17.0) 20.5 (19.0) <0.01

P value 0.78 0.40 0.53 0.08

Table 2.

Median BOP (% [interquartile range]) at Teeth Receiving SRP
With or Without Adjunctive Application of a Hyaluronan Gel at
Baseline and 1, 4, and 12 Weeks Post-Treatment

Treatment Modalities Baseline 1 Week 4 Weeks 12 Weeks P Value

SRP 58.0 (26.0) 22.0 (36.0) 16.0 (23.0) 25.0 (14.8) 0.01

SRP + hyaluronan gel 74.5 (45.7) 19.0 (25.7) 16.0 (10.0) 22.0 (28.5) 0.01

P value 0.16 0.84 0.76 0.05

Table 3.

Mean PD (mm [95% confidence interval])
at Teeth Receiving SRP With or Without
Hyaluronan Gel at Baseline and 12 Weeks
Post-Treatment

Treatment Modalities Baseline 12 Weeks P Value

SRP 4.2 (3.6 to 4.7) 3.4 (2.9 to 3.8) 0.001

SRP +
hyaluronan gel

4.2 (3.7 to 4.7) 3.2 (2.6 to 3.7) 0.001

P value 0.92 0.14

Table 4.

Mean CAL (mm [95% confidence interval])
at Teeth Receiving SRP With or Without
Hyaluronan Gel at Baseline and 12 Weeks
Post-Treatment

Treatment Modalities Baseline 12 Weeks P Value

SRP 4.5 (4.2 to 4.7) 4.4 (4.1 to 4.6) 0.55

SRP +
hyaluronan gel

4.4 (4.1 to 4.8) 4.4 (4.0 to 4.7) 0.39

P value 0.90 0.36
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differences between the hyaluronan and control
groups relative to BOP and PD. The hyaluronan gel
was administered six times: at baseline and then every
week up to week 6. Differences in hyaluronan formu-
lations and treatment protocols, observation inter-
vals, disease severity, and measurements may explain
variations in the outcomes between that study and
the present study. Also, the use of a sequential treat-
ment protocol in the present study, to abolish poten-
tial crossover effects of the hyaluronan gel on the
control sites, may have played a role.

Hyaluronan formulations were evaluated in surgi-
cal settings in support of periodontal regeneration
(guided tissue regeneration) and after the non-
surgical local application adjunctive to SRP in intra-
bony periodontal defects.23 Control sites received
identical protocols, except for topical hyaluronan.
There were no noteworthy differences in clinical pa-
rameters, including PDs, between the hyaluronan
and control groups at the 12-month follow-up. The
present study showed limited PD reductions between
baseline and 12 weeks that were statistically signifi-
cantly greater for the hyaluronan sites than for the
control sites, indicating a clinical benefit of the hyal-
uronan protocol. CALs did change remarkably, which
should not be expected based on the initially moder-
ately deep PDs.24

CONCLUSIONS

Patients in the present study had not received previ-
ous treatment for periodontitis, nor was oral hygiene
reinforced before or during the study. The hyaluronan
gel was professionally administered, eliminating any
possibility that patient compliance influenced the re-
sults, which must be considered if patients apply hy-
aluronan themselves as a spray or a gel. Moreover, to
minimize potential crossover effects, treatments were
sequenced in a split-mouth design protocol rather
than in parallel. The treatments were limited to bilat-
eral canine and premolar teeth exhibiting similar dis-
ease patterns. Collectively, these factors may account
for theobservedbeneficialeffectsof the localapplication
of hyaluronan gel on periodontal health. Further studies
are required to investigate the long-term effect of this
combination therapy and to investigate variations in ad-
ministration protocols to optimize the results.
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