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A b s t r ac t
Aim: The present study aimed to evaluate the efficacy of different subgingival irrigating solutions, which can be used in the treatment of
chronic periodontitis.
Materials and methods: Altogether 60 patients (both females and males) aged between 20 years and 60 years who were diagnosed with
mild to moderate chronic periodontitis were chosen for this study. After providing oral hygiene maintenance instructions, the patients were
grouped randomly divided into three divisions. Group I: subgingival irrigation with tetracycline HCl 10 mg/mL, group II: subgingival irrigation
with 0.2% chlorhexidine, group III: Subgingival irrigation with 10% povidone-iodine. The subgingival plaque samples were collected and clinical
parameters such as probing pocket depth, gingival index, plaque index, and clinical attachment level were recorded at the selected sites at
baseline, after 15 days and at the end of 1 month.
Results: The mean gingival index score decreased from 1.76 ± 0.10 at baseline to 1.07 ± 0.01 after 1 month of irrigation, and the mean plaque
index score decreased from 1.52 ± 0.20 at baseline to 1.10 ± 0.71 after 1 month of irrigation in group I. A statistically significant difference was
found on intergroup comparisons of clinical attachment level, pocket probing depth, and colony-forming units.
Conclusion: In conclusion, a significant improvement in the clinical parameters was seen in all the three investigational groups in our study.
Nevertheless, slightly better improvement in clinical parameters was demonstrated by the tetracycline HCl irrigation group when compared
to povidone-iodine and chlorhexidine irrigating solutions.
Clinical significance: The use of subgingival irrigating solutions interferes with the development of the intricate ecosystem, which is required
for the commencement and sustained destruction of the periodontium in any vulnerable host. The administration of antimicrobial agents
locally offers a “site-precise” method of periodontal treatment and it has numerous advantages.
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I n t r o d u c t i o n
A chronic inflammatory condition of structures that support teeth
is known as periodontitis, which gradually progresses to tooth loss.
The chief etiological factor for periodontitis is dental plaque. Most
of the periodontal investigations are focused around finding more
efficient and cost-effective ways of managing dental plaque and
consequent disease progression.1
The procedure of scaling and root planing (SRP) is the
historical treatment method, which is considered as the “gold
standard” among the nonsurgical methods of periodontal disease
management. Nevertheless, SRP has some demerits such as failure
of instrument to reach the bifurcations and deeper periodontal
pockets, and it could not eliminate the microorganisms along the
periodontal pocket lining. Thus, antimicrobial agents target the
vulnerable microorganisms present in different oral cavity habitats.2
The success of local antimicrobial agents used in periodontal
management rests on delivery of the agent subgingivally,
maintenance of active concentrations of the antimicrobial agent,
and achieving enough contact time between target microorganisms
and the antimicrobial agent. Inability to achieve at least one of these
parameters could be the cause for the comparative ineffectiveness
of several antimicrobial treatments applied locally in periodontics.3
Lack of acceptable levels of subgingival delivery of antimicrobial
agents by different local drug delivery systems is a challenging part
of periodontal treatment. The antiseptics present in mouth rinse
have no direct effects on the microorganisms present subgingivally
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because of the almost complete absence of diffusion of mouth rinse
beyond the gingival margin (mean 0.2 mm). Likewise, toothbrushes
do not reach substantial areas of the subgingival region (mean
0.9 mm penetration).4
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Effectiveness of Subgingival Irrigating Solutions
Over the past 40 years, subgingival irrigation has been
an effective adjunct in periodontal treatment. The success of
both in office and at home periodontal treatment relies on
delivery of antimicrobial agents subgingivally. In the recent
past, several antibacterial agents, for example, chlorhexidine
(CHX), tetracyclines, metronidazole, and povidone-iodine and
other herbal products such as dentol and propolis5 have been
investigated and have been demonstrated to be effective
subgingival irrigants in the management of periodontal pockets
that are not deep. Nevertheless, there is ongoing research to
explore other drugs that are more effective than those currently
used. Thus, this present study was conducted with an objective
to evaluate the efficacy of various subgingival irrigating solutions
in chronic periodontitis.

M at e r ia l s

a n d  M e t h o d s

The present study was conducted in the Department of
Periodontics, Kalinga Institute of Dental Sciences, Bhubaneswar,
Odisha, India. Altogether 60 patients (both females and males) aged
between 20 years and 60 years diagnosed with mild to moderate
type of chronic periodontitis were chosen for the study and a
written informed consent was obtained from each patient.

Patient Selection Criteria
Patients having at least 5 mm periodontal probing depth, bleeding
on probing (BOP), and at least one periodontal pocket in two
or more different quadrants were included. Patients had to be
nonsmokers with ≥20 natural teeth and had not received any
periodontal treatment in the previous 6 months. Patients who had
received any antibiotics or any form of periodontal treatment in the
last 6 months, teeth with overhanging restorations, past systemic
disease that could impact the periodontal disease course or would
require prophylactic antibiotics before dental treatment, pregnant,
and allergic to the drugs being used were excluded from the study.

Study Design
The structure and design of the study was briefed to all the patients
in their local language and a written informed consent was taken
from each patient. An instruction to maintain oral hygiene and
control supragingival plaque was given to all patients. Each
participant was guided to brush two times a day with a soft-bristled
toothbrush and toothpaste based on the Bass method. Later, the
patients were randomly grouped into three divisions.

Group I: Subgingival Irrigation with Tetracycline
HCl 10 mg/mL
Three tetracycline HCl capsules of 500 mg (Tetraclin 500 mg)
strength each were dissolved in 150 mL double-distilled sterile water
to obtain tetracycline solutions. Subgingival tips of a mechanical
irrigator were used to generate an exciting jet of the irrigating
solution and deposit agent subgingivally. The surplus irrigating
solution was aspirated continuously. The irrigation procedure was
performed for about 5 minutes along each chosen site.

Group II: Subgingival Irrigation with 0.2% Chlorhexidine
A Waterpik irrigator device with 0.2% chlorhexidine gluconate
(Clohex Mouth Wash) placed in its reservoir was used. The Waterpik
irrigator was established and irrigation was performed for about 5
minutes along each chosen site.
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Group III: Subgingival Irrigation with 10% Povidone-iodine
A double side-vented endodontic syringe was used to irrigate
1 mL of 10% povidone-iodine solution (Wokadine 10% Solution).
The syringe was mildly introduced into the periodontal pockets
to its complete depth to ensure delivery of irrigating solution.
Reirrigation confirmed that irrigating solution fills up periodontal
pockets for about 5 minutes and instructions to maintain oral
hygiene were reiterated.

Clinical Examination
Instructions to maintain oral hygiene and SRP procedures were
performed 1 week before initiation of the trial. Instrumentation was
not done on experimental teeth and teeth that are immediately
adjacent to it. The clinical parameters such as probing pocket depth,
gingival index, plaque index, and clinical attachment level were
noted from the selected sites and samples of the subgingival plaque
were collected at baseline, after 15 days and at the end of 1 month.

Plaque Sample Collection for Colony-forming Units
Count
At baseline, after 15 days, and at the end of the 1 month, plaque
samples were collected. Cotton rolls were used for isolation of
the site and the supragingival plaque was collected with sterile
curettes and subgingival plaque samples were collected from the
deepest periodontal pockets before the initiation of periodontal
treatment. Later, three paper points were consecutively placed
into the periodontal pocket depths for 10 seconds each to yield the
subgingival plaque. After removal of paper points, the 3 mm of each
point toward the apical end was instantly placed into a centrifuge
tube having sterile saline of 2 mL quantity (transport media) and
kept in kanamycin blood agar as the anaerobic selective medium.
P. gingivalis count was done at baseline, after 15 days, and at the
end of the 1 month in all the three groups.

Statistical Analysis
The mean and standard deviations were calculated using the SPSS
software of version 17.0. The comparisons within and between
and different irrigating solution groups were assessed using the
one-way analysis of variance (ANOVA). A p value of less than 0.05
was considered statistically significant.

R e s u lts
Table 1 shows the comparisons between the gingival index at
baseline, 15 days, and 1 month. The mean gingival index score was
1.76 ± 0.10 at baseline, 1.10 ± 0.34 after 15 days, and 1.07 ± 0.01
after 1 month in group I. The mean gingival index score reduced
from 1.68 ± 0.02 at baseline to 1.18 ± 0.17 after 1 month in group II.
Similar reductions in the mean gingival index score was seen in
group III, reducing to 1.32 ± 0.11 after 1 month from 1.64 ± 0.32 at
baseline. All the three groups demonstrated statistically significant
difference at various intervals.
The plaque index at baseline, 15 days, and after 1 month is
as displayed by Table 2. In group I, the mean plaque index score
reduced from 1.52 ± 0.20 at baseline to 1.10 ± 0.71 after 1 month.
The mean plaque index score reduced to 1.08 ± 0.27 after 1 month
from 1.49 ± 0.43 at baseline in group II. In group III, the reduction
in mean plaque index score was 1.26 ± 0.05 at the end of 1 month
from 1.56 ± 0.16 at baseline. A statistically significant difference was
seen at various intervals in all the three groups.
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Table 1: Comparison of gingival index at baseline, 15 days, and after 1 month
Gingival index

Groups
Group I

Group II

Group III

Baseline
15 days
1 month
Baseline
15 days
1 month
Baseline
15 days
1 month

Mean ± SD
1.76 ± 0.10
1.10 ± 0.34
1.07 ± 0.01
1.68 ± 0.02
1.22 ± 0.14
1.18 ± 0.17
1.64 ± 0.32
1.30 ± 0.28
1.32 ± 0.11

F value
7.160

p value
0.001

8.249

0.001

9.182

0.001

F value
9.167

p value
0.001

8.322

0.001

8.221

0.001

F value
10.120

p value
0.001

12.268

0.001

9.814

0.001

Table 2: Comparison of plaque index at baseline, 15 days, and after 1 month
Plaque index

Groups
Group I

Group II

Group III

Baseline
15 days
1 month
Baseline
15 days
1 month
Baseline
15 days
1 Month

Mean ± SD
1.52 ± 0.20
0.98 ± 0.12
1.10 ± 0.71
1.49 ± 0.43
1.04 ± 0.08
1.08 ± 0.27
1.56 ± 0.16
1.18 ± 0.28
1.26 ± 0.05

Table 3: Comparison of probing pocket depth at baseline, 15 days, and after 1 month
Groups
Probing pocket depth Group I

Group II

Group III

Baseline
15 days
1 month
Baseline
15 days
1 month
Baseline
15 days
1 month

In group I, the mean value for probing pocket depth of 5.20
± 0.13 at baseline reduced to 3.60 ± 0.09 after 1 month. Likewise,
reductions in the mean values for pocket depth probing were noted
from 5.38 ± 0.70 to 4.28 ± 0.02 in group II, and from 5.64 ± 0.66
to 3.98 ± 0.32 in group III. Intergroup comparisons of the probing
pocket depth demonstrated statistically significant difference
(Table 3).
The mean values for the clinical attachment level are as shown
in Table 4. A reduction from 5.10 ± 0.42 at baseline in clinical
attachment to 3.65 ± 0.10 after 1 month was noted for group I.
Similar decrease in clinical attachments from 5.08 ± 0.52 to 3.89
± 0.14 and 5.02 ± 0.18 to 4.08 ± 0.14 were seen in groups II and III,
respectively. A statistically significant intergroup comparison of the
clinical attachment level was found.
Figure 1 demonstrates the statistically significant decrease in
colony-forming units in all the three groups at the end of 1 month.
A reduction from 3.22 ± 0.12 at baseline in colony count to 1.45 ±
0.26 after 1 month was noted for group I. Similar decrease in colony

Mean ± SD
5.20 ± 0.13
4.10 ± 0.18
3.60 ± 0.09
5.38 ± 0.70
4.60 ± 0.18
4.28 ± 0.02
5.64 ± 0.66
4.86 ± 0.24
3.98 ± 0.32

count from 3.10 ± 0.40 to 1.56 ± 0.06 and 3.46 ± 0.28 to 1.85 ± 0.02
was seen in groups II and III, respectively.
The inference of the present study indicates that the tetracycline
HCl irrigation group is significantly more efficient in improving all
the clinical parameters and reduction of colony count compared
to povidone-iodine and chlorhexidine irrigating solution groups,
respectively.

D i s c u s s i o n
The chief etiologic causes of periodontal disease are definite
bacterial dental plaques and their products, which are active
biologically. The important goal of periodontal management is
elimination and control of dental plaque and restoration of common
bacterial organisms in the sulcus of gingiva. The periodontal
treatment usually relies upon maintenance of oral hygiene and
debridement of root surfaces to reduce the periodontal flora.6
Therefore, to enhance the special effects of SRP, either topical
or systemic antibiotics or local irrigating solutions with a range
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Table 4: Comparison of clinical attachment level at baseline, 15 days, and after 1 month
Clinical attachment
level

Groups
Group I

Group II

Group III

Baseline
15 days
1 month
Baseline
15 days
1 month
Baseline
15 days
1 month

Fig. 1: Comparison of colony count at baseline, 15 days, and after 1
month

of antimicrobial agents have been used. The advancement of
chemotherapeutic agents able to hinder the formation of dental
plaque has been of important significance to practicing dentists
and dental researchers since the last decade. The containment
of pathogens from periodontal tissues can be achieved with the
application of antimicrobial agents locally, and this improves the
microbial and clinical advantage of mechanical debridement,
however with its demerits and side effects such as taste alterations,
teeth staining, etc.7
The clinical parameters like probing pocket depth, gingival
index, plaque index, and clinical attachment level significantly
improved in the present study after 1 month in group I (tetracycline
irrigation), indicating the benefits of adjunctive subgingival
tetracycline irrigation. This could be attributed to the antibacterial
roles of tetracycline when used for subgingival irrigation. As per
Silverstein et al.8 when a waterpik is used to deliver tetracycline
subgingivally, an increased levels of tetracycline is obtained within
gingival crevicular fluid and these levels are more than that achieved
with antibiotics administered systemically. Additionally, tetracycline
has been shown to be efficacious against the periodontal diseasecausing pathogenic microorganisms, by increasing the attachment
of fibroblasts to fibronectin-associated dental structures and by
inhibiting the activity of collagenase. Furthermore, the important
benefit of delivery of tetracycline–HCl locally into periodontal
pockets when compared to systemic administration is the increased
concentration of the drug locally at the areas of increased disease
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Mean ± SD
5.10 ± 0.42
4.12 ± 0.22
3.65 ± 0.10
5.08 ± 0.52
4.50 ± 0.12
3.89 ± 0.14
5.02 ± 0.18
4.72 ± 0.90
4.08 ± 0.14

F value
10.228

p value
0.001

9.619

0.001

10.168

0.001

activity with negligible effects on the microorganisms present
elsewhere.
This study is in accord with Stabholz et al.9 and Krishna et al.10
who assessed the use of a single period of tetracycline (10 mg/
mL) irrigation with no SRP at the investigational sites. As per their
study, the extent of antimicrobial activity achieved is comparative
to the tetracycline HCl concentration used for irrigation. The SRP
procedure was performed before the start of their study, without
including the study sites. Likewise in the present study, a low dose
of tetracycline (10 mg/mL) was locally delivered at the site that
was affected.
In the present study, 10% povidone-iodine irrigation
demonstrated a significant fall in clinical parameters such as PPD, PI,
GI, and CAL. This could be attributed to the use of povidone-iodine
irrigating solutions adjunctively to maintain the antimicrobial effect
for a longer period of time. The results of our study were similar to
those achieved previously by Pandya et al.11 and Sindhura et al.12 An
expected decrease in the inflammation levels and no BOP were also
demonstrated. The measured subgingival iodine release stimulates
the new influx of T-helper cells and macrophages, which assist in
healing of wounds and also reduces the inflammation as shown
by Selvaggi et al.13
Chlorhexidine has come into view as an adjunct to periodontal
treatment and as a chief antibacterial oral agent. It has a universal
antiseptic effect with distinct antimicrobial effects on bacteria
(both gram-positive and gram-negative), a few viruses, and fungi.
The combination use of chlorhexidine and irrigating solutions
has emerged to be more efficacious at changing the microflora
subgingivally when compared to use of mouth rinse alone. Also,
a significant decrease in spirochetes and motile organisms has
been noted after every day irrigation with chlorhexidine 0.2% in
comparison with a single-sitting SRP and rendering of oral hygiene
instructions.14
In this study, PI, GI, PPD, and CAL reduced significantly with the
use of 0.2% CHX irrigation. This is in agreement with the results
obtained by Nezih et al.,15 Heasman et al.,16 Mizrak et al.17 The
capability of treatment regimens to reduce the mean increased
depth of pockets to a maintainable healthy pocket depth was noted
for sites with a pocket depth of 4–7 mm at baseline.
The limitation of this study was that the sample size was small
and the time period to evaluate the efficiency of the investigational
irrigating solution was short. Therefore, longitudinal studies
with bigger sample size and extensive follow-up period are
recommended in future to assess the long-term benefits of regular
use and influence of these irrigating solutions on other periodontal
pathogenic organisms in chronic periodontitis.
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C o n c lu s i o n
In conclusion, a significant improvement in the clinical parameters
was seen in all the three investigational groups in our study.
Nevertheless, slightly better improvement in clinical parameters
was demonstrated by the tetracycline HCl irrigation group when
compared to povidone-iodine and chlorhexidine irrigating
solutions.
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