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Background: The objective of this study was to evaluate subgingival irrigation as an adjunctive
therapy and compare curcumin irrigation with commonly used irrigant chlorhexidine (0.2%).
Study design: Selected periodontal sites were treated on day 0 (baseline) by a single episode of
scaling and root planing. Subsequently selected sites were irrigated (triple irrigation regimen) with
either saline (0.9%), chlorhexidine (0.2%), curcumin (1%) or served as non-irrigated control sites
on day 0 (baseline) immediately following instrumentation. Triple irrigation regimen was repeated
for the next 5 consecutive days and on days 15 and 21. Clinical parameters recorded were prob-
ing pocket depth (PPD), bleeding on probing (BOP), and redness for 200 sites in 20 patients with
chronic periodontitis. BOP and redness were recorded as dichotomous variables for 6 consecu-
tive days and on days 15, 21 and 42; PPD was recorded on baseline and days 15, 21 and 42.
Results: Irrigated sites had significant improvement on all parameters as compared with non-
irrigated sites on days 2, 3, 4 and 5. Curcumin group showed significant reduction in BOP 
(100%) and redness (96%) when compared with chlorhexidine group and saline group on day
5. However, the difference between groups was not significant at the next recall visits. Mean PPD
reduction was significantly greater for the curcumin group than all other groups on all post-
treatment days.
Conclusion: Subgingival irrigation is a useful adjunct and 1% curcumin solution is able to cause
better resolution of inflammatory signs (BOP and redness) and PPD reduction than chlorhexidine
and saline irrigation as an adjunctive therapy. However, further studies are required to substan-
tiate these findings.
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� Introduction

Conventional periodontal therapy can improve the
overall gingival health and, in general, halt the pro-
gression of attachment loss. However, in some sites
gingival inflammation persists or recurs and peri-

odontal attachment loss progresses despite regular
supportive therapy. This can be related to insufficient
suppression or elimination of periodontopathic bac-
teria or even their penetration into the gingival con-
nective tissue1.
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This led to the use of chemotherapeutic agents in
periodontal therapy. At first these were systemically
administered, but systemic side effects along with
limited efficacy against periodontopathogens limited
their use in periodontal therapy2. To reduce the side
effects produced by systemically administered
antimicrobials, local administration was seen as an
alternative method, including sub-gingival irrigation
and the use of gels, hollow fibres, acrylic strips, dialy-
sis tubings and collagen preparations.

Although self-administration of chemothera-
peutic agents is not difficult to master, it does rely
on patient cooperation. Additionally, it may not be
prudent to become overly dependent on irrigation
for numerous chronic problem areas, because clin-
ical evaluations should be made continuously to
determine the need for therapy, to evaluate the
results of treatment and to decide if re-treatment is
needed. These considerations dictate the need for
professional application of chemotherapeutic
agents.

With a mouthwash or supragingival irrigation, it
is not possible to predictably deliver an agent to the
deeper parts of a pocket3. It has been reported that
scaling and root planing (SRP), when combined with
a local delivery system such as subgingival irrigation,
reduces microbes and improves clinical parameters
better than SRP alone4. Various subgingival irrigants
have been studied, including chlorhexidine diglu-
conate (CHX), stannous fluoride, tetracycline hydro-
chloride, hydrogen peroxide, and iodine, with vari-
able clinical results. CHX has been the most widely
researched antiseptic for local use. Studies with 0.2%
CHX as subgingival irrigant as an adjunct to SRP
have reported significant and sustained reductions of
spirochetes and motile rods5.

However, the use of synthetic compounds has
certain disadvantages, for example with CHX the
staining of teeth, alteration of taste sensation and
mucosal allergy have been reported. Microorgan-
isms have been known to develop resistance to
antibiotics such as tetracycline-HCl when used in the
long term. Due to these clinical drawbacks of syn-
thetic agents, the relatively safe nature of herbal
extracts has led to their use in various fields as an
alternative. Use of herbal extracts with active ingre-
dients such as Salvia officinalis, Mentha piperita,
Menthol, Matricaria, Chamomilla, Cemmiphora

myrrha, Carum carvi, Eugenia caryophyllus and
Echinacea purpura as a formulation for subgingival
irrigation was studied by Pistorius et al6. Significant
improvement in gingival inflammation was reported
compared with the control.

Research has shown that although bacteria are
essential for periodontitis, most of the damage is
caused by inflammatory mediators and free radi-
cals7–9. Thus any agent that can target both bacteria
and host inflammatory products would be highly
beneficial in stopping the destruction associated with
periodontitis. 

Curcuma longa is a spice that contains the
polyphenol curcumin in its rhizome. Curcumin's
reported properties include anti-inflammatory10,11,
anti-oxidant12,13, anti-microbial14 and wound healing
properties15–17. The anti-inflammatory, anti-oxidant
and anti-bacterial properties of curcumin are desir-
able assets, which validate its use in the treatment of
periodontitis. 

The present study was designed to evaluate sub-
gingival irrigation as an adjunctive therapy and com-
pare curcumin irrigation (1%) with the commonly
used irrigant CHX (0.2%).

� Study design

� Subjects

A total of 20 volunteers who reported to the out-
patient Department of Periodontics, King George’s
University of Dental Sciences, with complaints of
swollen and bleeding gums were selected for this 
6-week pilot study. Subjects included in this study
were in good general health and met the following
criteria:
• over 30 years old;
• non-smokers/users of tobacco;
• no periodontal therapy in the last 6 months;
• no antimicrobials for 1 month prior to study;
• at least 5 periodontal sites ≥ 4mm in single rooted

teeth (either maxillary or mandibular);
• moderately/severely inflamed gingiva that bleed

on probing.

Periodontal sites included in our study were selected
from single rooted teeth only (either maxillary or
mandibular).
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� Design
The study model comprised four groups: the first
received SRP only (non-irrigated control group); the
second group received SRP with curcumin irrigation
subgingivally (CU group); the third group received
SRP with subgingival irrigation by CHX (CHX group);
and the fourth group received SRP with saline irriga-
tion subgingivally (saline group). All subjects partici-
pating in the study received instruction regarding
treatment and possible outcome.

� Materials

Commercially available CHX mouthwash (0.2%) and
sterile physiologic saline (0.9%) were used.

Curcumin solution (1%) was prepared from 1 mg
of curcumin extract (Sigma Lab, USA) dissolved in 
5 ml of ethanol, with the addition of 95 ml of glycerol.

� Clinical parameters

The criteria used for clinical evaluation were:
• Probing pocket depth (PPD): measurements were

recorded using PCP UNC-15 probe. Recordings
were taken at baseline and days 15, 21 and 42.

• Bleeding on probing (BOP) and redness were
recorded as dichotomous variables. Recordings
were made daily from day 0 (baseline) to day 5
and then on days 15, 21 and 42 for both the vari-
ables. For BOP, the probe was gently inserted into
pocket and the presence of bleeding after 10 sec-
onds was recorded as a positive finding.

Each tooth was divided into six surfaces with three
facial and three lingual surfaces. Each surface was
recorded as an individual site.

� Methodology

A total of 20 subjects and 200 sites that met all the
inclusion criteria were selected for this 6-week pilot
study. Sites were randomly divided among the four
groups. When adjacent sites were used, these were
included in the same group. Treatment groups were
balanced as evenly as possible with respect to tooth
type, tooth surface and initial probing depth.

All subjects were given oral hygiene instructions
followed by supra- and sub-gingival debridement.

Supragingival scaling was done using an ultrasonic
instrument followed by meticulous root planing with
area-specific curettes (Gracey curettes, Hu-Friedy). A
single episode of SRP was performed for all groups
on day 0 until the operator felt confident that the
root surface was clean, immediately followed by sub-
gingival irrigation with the assigned irrigant. 

A 2 ml disposable syringe equipped with a
blunted 25-gauge needle, which was bent along its
shank at an angle of approximately 130º and marked
at 3 mm, was used. The needle was inserted in the
pocket until the mark was below the gingival margin
for subgingival irrigation. Each site was irrigated with
1 ml of solution over 20 seconds. This procedure was
repeated three times with intervals of 5 minutes, and
performed daily for the next 5 days, except for non-
irrigated sites.

Triple irrigation procedure without SRP was
repeated on days 15 and 21. Recordings were con-
tinued until day 42. Results obtained were analysed
statistically.

� Statistical analysis

A total of 200 sites were randomly distributed, with
50 sites in each group. Three clinical parameters were
analysed (PPD, BOP and redness). For analysing
reduction in PPD compared with baseline value for
all the groups, means and standard deviations were
calculated for each point of time (days 0, 15, 21 and
42). Intra-group comparison to day 0 (baseline) was
made with student paired t test. Inter-group compar-
ison for reduction in PPD (mean ± SD) at each point
of time was by student t test (unpaired).

Percentage reduction in sites with BOP and red-
ness on at a given time was analysed using propor-
tion tests. Inter-group comparison for percentage
reduction in BOP and redness was also analysed by
proportion tests of at different treatment days.

� Results

The percentage reduction in sites on given treatment
days with visible signs of inflammation (BOP and
redness) for all the treatment groups are shown in
Tables 1 and 2, and inter-group comparisons for both
these dichotomous variables are shown in Tables 3
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and 4. The mean probing depths and standard devi-
ation for all the groups on different treatment days
are shown in Table 5. Inter-group comparison for
reductions in mean PPD is shown in Table 6.

From Tables 1, 2 and 5 it was noted that all the
treatment modalities including non-irrigated controls
were successful in treating periodontal pockets as
seen by reduction in bleeding scores, redness and
mean pocket depth. There was a trend for signifi-
cantly greater reduction in bleeding scores and red-
ness for irrigated sites compared with non-irrigated
controls, in the first 6 post-treatment days. However,
on days 15, 21 and 42 the difference between irri-

gated sites and non-irrigated controls was not statis-
tically significant.

Curcumin-irrigated sites (CU group) demon-
strated significant resolution of inflammatory signs
(BOP and redness) at an earlier stage (i.e. day 3 for
BOP and day 2 for redness) than for the CHX and
saline groups. There was 92% reduction in sites with
BOP and 72% reduction in sites with redness in the
CHX group, 80% reduction in sites with BOP and
72% reduction in sites with redness in saline group
on day 5, compared with 100% reduction in BOP
and 96% reduction in sites with redness on day 5 in
the CU group. From baseline to recall at day 15, all

PERIO 2007;4(2):115–121
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Days
CHX group CU group Control group Saline group

n %
change n %

change n %
change n %

change

Base line (0) 50 0 50 0 50 0 50 0

1 50 0 50 0 50 0 50 0

2 42 16* 38 24* 49 2 43 14*

3 29 42* 18 64* 39 22* 30 40*

4 14 72* 6 88* 26 48* 16 68*

5 4 92* 0 100* 14 72* 8 84*

15 0 100* 0 100* 0 100 0 100*

21 0 100* 0 100* 2 96 1 98*

42 2 96* 1 98* 4 92 2 96*

Table 1 Percentage reduction in sites with BOP for different groups.

n, number of sites with BOP
% change, percentage reduction as compared with baseline
*p < 0.05 (change from baseline)

Days
CHX group CU group Control group Saline group

n %
change n %

change n %
change n %

change

Base line (0) 50 0 50 0 50 0 50 0

1 50 0 50 0 50 0 50 0

2 48 4 43 16* 50 0 47 6

3 36 28* 22 56* 46 16* 39 22*

4 27 46* 10 80* 37 26* 27 46*

5 14 72* 2 96* 24 52* 16 68*

15 0 100* 0 100* 0 100* 0 100*

21 0 100* 0 100* 0 100* 0 100*

42 0 100* 0 100* 0 100* 0 100*

Table 2 Percentage reduction in sites with redness for different groups.

n, number of sites with BOP
% change, percentage reduction as compared with baseline
*p < 0.05 (change from baseline)
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the groups had similar improvements (100% reduc-
tion) in BOP as well as redness, which was consistent
only for redness as observed on day 21.

Changes in PPD compared with baseline (Table 5)
for all the groups were significant on all the noted
treatment days. Reduction in mean pocket depth on
days 15, 21 and 42 was better for irrigated sites than
for non-irrigated control, but the difference was sta-
tistically significant only for curcumin-irrigated sites
(Tables 5 and 6). The difference in mean PPD reduc-
tion on any given day was statistically significant for
CU group (Table 6) compared with CHX and saline-
irrigated sites.

On the last day (day 42) of recall, recurrence in
4% of sites of CHX and saline groups was seen for
BOP, in 8% of sites of non-irrigated sites, whereas
only 2% recurrence was noted in the CU group. This
change was not statistically significant (Table 1). No
trend for recurrence was noted for redness in any of
the groups (Table 2).

� Discussion

The objective of this study was to evaluate subgingi-
val irrigation as an adjunctive therapy and compare
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Day
Control vs

CHX
Control vs

CU
Control vs

Saline
CU vs
CHX

CU vs
Saline

CHX vs
Saline

2 * * * NS NS NS

3 * * NS * * NS

4 * * * * * NS

5 * * NS * * NS

Table 3 Intergroup comparison for reduction in sites with BOP.

*p < 0.05 (difference between groups is significant)
NS, not significant

Day
Control vs

CHX
Control vs

CU
Control vs

Saline
CU vs
CHX

CU vs
Saline

CHX vs
Saline

2 * NS NS NS NS NS

3 * * * * * NS

4 * * * * * NS

5 * * NS * * NS

Table 4 Inter-group comparison for reduction in sites with redness.

*p < 0.05 (difference between groups is significant)
NS, not significant

Day
CHX group CU group Control group Saline group

PPD 
(mean ± SD)

Change
(mean ± SD)

PPD 
(mean ± SD)

Change
(mean ± SD)

PPD 
(mean ± SD)

Change
(mean ± SD)

PPD 
(mean ± SD)

Change
(mean ± SD)

0 6.52 ± 0.71 – 6.52 ± 0.71 – 6.83 ± 0.83 – 6.52 ± 0.71 –

15 4.20 ± 0.41 2.32 ± 0.40* 3.56 ± 0.71 2.96 ± 0.48* 4.61 ± 0.66 2.22 ± 0.39* 4.22 ± 0.76 2.30 ± 0.56*

21 4.04 ± 0.20 2.48 ± 0.60* 3.40 ± 0.65 3.12 ± 0.40* 4.48 ± 0.67 2.35 ± 0.78* 4.14 ± 0.86 2.38 ± 0.63*

42 3.92 ± 0.28 2.60 ± 0.42* 3.36 ± 0.70 3.16 ± 0.56* 4.48 ± 0.67 2.22 ± 0.78* 3.98 ± 0.87 2.54 ± 0.37*

Table 5 Mean PPD reduction on different treatment days in different groups.

*p < 0.05 (change from baseline)
NS, not significant
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curcumin irrigation with the commonly used irrigant
CHX (0.2%). Non-irrigated sites and saline irrigated
sites were kept as control groups. There was a trend
for significantly greater reduction in bleeding scores
and redness for irrigated sites compared with non-
irrigated controls, for the first six post-treatment
days. It can be hypothesised that flushing pockets
with subgingival irrigants was effective, because
motile forms tend to lie free on the surfaces of plaque
masses, thus facilitating their removal.

A clinical study with similar design could not be
found for comparison. In general, results for the CHX
group are in agreement with studies by Westling and
Tynelius-Bratthall18 and Fine et al19, who reported
improved results for reducing signs of inflammation,
particularly BOP, using 0.2% CHX as a subgingival
irrigant.

Statistically significant improvement in the CU
group compared with the CHX-irrigated and saline-
irrigated groups was seen on days 2, 3, 4 and 5 for
BOP and redness as markers of inflammation. This
difference did not persist as the recall period
increased between days 15, 21 and 42. The healing
response after root debridement is dependent on the
degree of pre-existing inflammation and trauma
induced to sulcular epithelium. In the present study,
meticulous debridement was done with Gracey
curettes to avoid trauma to soft tissues. Better results
obtained by curcumin irrigation can be attributed to
its anti-inflammatory, anti-oxidant properties, in
resolving inflammation at an earlier stage than CHX,
which acts as an anti-bacterial only. Curcumin acts
similarly to aspirin and aspirin-like anti-inflammatory
drugs in diminishing inflammatory mediators of
arachidonic acid metabolism10. Curcumin has an
advantage over aspirin, as it selectively inhibits syn-
thesis of prostaglandin E2 and thromboxane while
not affecting synthesis of prostacyclin. Curcumin, by
virtue of its anti-inflammatory property, reduces

inflammatory mediators and causes shrinkage by
reducing inflammatory oedema and vascular
engorgement of connective tissues. It also promotes
migration of fibroblasts in the wound bed and results
in reduction of vascularisation by bringing about
fibrosis of connective tissue. It enhances wound heal-
ing by causing an increase in fibronectin and trans-
forming growth factor β transcription15. Due to the
diverse range of actions, curcumin-treated sites show
faster resolution of inflammatory signs and greater
reduction in probing depth than other treated sites.

The trend for slightly greater reduction in PPD by
curcumin could be due to its ability to enhance
wound healing. Gopinath et al20 showed that cur-
cumin incorporated in collagen, which acts as sup-
portive matrix for slow release, increases wound
reduction and enhances cellular proliferation.

The present study provides a rationale for the
local application of curcumin as a subgingival irrig-
ant, as a feasible and productive approach to supple-
menting mechanical debridement.

Furthermore, the present findings suggest that
subgingival irrigation may play a role in the manage-
ment of chronic periodontitis by reducing gingivitis
as measured using BOP and visual assessment of
redness as indicators of gingival health. The present
study was a short-term clinical trial, which showed
curcumin irrigation was superior in restoring gingival
health. Further studies are required to ascertain
whether the effect on periodontitis sites is clinically
and statistically significant over longer period of time.

� Conclusions

Pistorius et al6 suggested use of herbal formulation
with variety of active ingredients as an adjunctive pro-
cedure to reduce gingival inflammation. In this inves-
tigation, we introduced another herbal formulation
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Day
Control vs

CHX
Control vs

CU
Control vs

Saline
CU vs
CHX

CU vs
Saline

CHX vs
Saline

15 NS * NS * * NS

21 NS * NS * * NS

42 * * * * * NS

Table 6 Inter-group comparison for mean PPD reduction.

*p < 0.05 (difference between groups is significant)
NS, not significant
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(curcumin, 1%) as an irrigant to reduce inflammatory
gingival signs (BOP and redness) and promote better
healing with reduced residual pocket depth, and
demonstrated its superior efficacy. Further studies are
required to substantiate these findings.
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