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Subgingival chlorhexidine irrigation for scaling and root planing adjunctive 
therapy in chronic periodontitis: a systematic review
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ABSTRACT 
BACKGROUND Scaling and root planing (SRP) is a conventional treatment for chronic 
periodontitis; however, it has limitations in treating deep pockets. To enhance its 
efficacy, chlorhexidine (CHX) is proposed as adjunctive therapy with SRP due to its 
broad antimicrobial spectrum, low systemic toxic activity in humans, absence of oral 
microorganism resistance, and lack of teratogenic effects. This study aimed to know 
the efficacy of the adjunctive therapy of CHX.

METHODS A literature search was conducted using various databases including PubMed, 
LIVIVO, EBSCOhost, and Google Scholar, following the Preferred Reporting Items for 
Systematic Review and Meta-Analyses guidelines within the last 10 years (2011–2021). 
Clinical parameters such as plaque index (PI), gingival index (GI), bleeding on probing 
(BOP), pocket depth (PD), and clinical attachment level (CAL) were recorded. The risk 
of bias in the selected studies was assessed using Cochrane Collaboration’s Handbook 
version 5.2.0.

RESULTS Of 368 studies, 10 met the inclusion criteria, with 8 of them having a higher 
quality. Higher reduction of PI, GI, BI, PD, and CAL were observed in SRP with CHX 
irrigation compared with SRP alone.

CONCLUSIONS Overall, adding CHX to SRP appeared to have additional clinical benefits 
compared with SRP alone in the treatment of chronic periodontitis.
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Periodontal disease is a prevalent dental 
and oral health issue in Indonesia, with 74.1% 
of the population suffering from periodontitis. 
Periodontitis is an oral infection that leads to the 
loss of tooth-supporting tissue, resulting in loose 
and eventually missing teeth.1 It can be caused by 
microorganisms such as Porphyromonas gingivalis, 
Actinobacillus actinomycetemcomitans, Prevotella 
intermedia, Tannerella forsythia, and Fusobacterium 
nucleatum, which cause inflammation in 
periodontal tissue and result in clinical attachment 

loss, alveolar bone loss, and periodontal pocket 
formation.2,3 According to the American Academy 
of Periodontology, chronic periodontitis is common 
in adults and is characterized by attachment 
loss and bone resorption. The disease has a slow 
to moderate progression and is marked by the 
presence of subgingival calculus. Several studies 
have shown that chronic periodontitis affects 
patients’ quality of life and negatively impacts their 
physical, functional, and psychological well-being 
and social activities.4
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Treatments for chronic periodontitis can be divided 
into non-surgical and surgical procedures.3 Surgical 
procedures are typically performed in a second phase 
(corrective) after evaluating the results of the first 
phase of non-surgical therapy.5 Scaling and root planing 
(SRP) is a non-surgical treatment to eliminate infected 
tissues and subgingival microbiota in the inflamed 
pocket.6,7 However, SRP has limitations in accessing 
deep pockets, furcation, and areas with altered root 
morphology, leading to plaque deposits and eventually 
recolonization of pathogenic bacteria in the treated 
area.8 This also depends on the operator’s skill and 
patient-related factors such as smoking status and 
systemic disease. As a result, adjunctive subgingival 
irrigation therapy is necessary to support SRP.9,10

Subgingival irrigation is a part of local antimicrobial 
therapy used in conjunction with other treatments 
to treat periodontal disease.10 The irrigation fluid is 
applied directly into the periodontal pocket to enhance 
the effectiveness of mechanical treatment, prevent the 
recolonization of microorganisms, and improve the 
health of periodontal tissues.10 The clinical parameters 
as indicators of treatment success include plaque 
index (PI) to evaluate the success of SRP, gingival 
index (GI) and bleeding on probing (BOP) to assess 
levels of gingival inflammation, pocket depth (PD) to 
measure the distance between the gingival margin and 
the pocket base, and clinical attachment level (CAL) 
to measure the distance between cementoenamel 
junction (CEJ) and the bottom of the pocket.

Chlorhexidine (CHX) is an antimicrobial utilized as 
adjunctive therapy to SRP and has shown significant 
clinical benefits compared with conventional 
mechanical root debridement alone. CHX has several 
advantages as an irrigating material, including its 
broad antimicrobial spectrum, low systemic toxicity 
to humans, no reported resistance among oral 
microorganisms, and lack of teratogenic effects.11 

However, long-term use of CHX may cause issues such 
as mucosal desquamation, tooth staining, and altered 
taste sensation.11 This study aimed to compare the use 
of subgingival CHX irrigation as adjunctive therapy to 
SRP with SRP alone to treat chronic periodontitis.

METHODS

This systematic review was performed following 
the Preferred Reporting Items for Systematic Review 
and Meta-Analyses guidelines, with PROSPERO 

registration number 387315. The review was limited 
to the population, intervention, comparison, and 
outcome research question, which focused on chronic 
periodontitis patients receiving SRP and subgingival 
irrigation with CHX as intervention, compared with 
SRP alone, with outcomes measured by CAL, PI, GI, 
BOP, and PD. The literature search was conducted 
using some electronic databases including PubMed, 
EBSCOhost, Google Scholar, and LIVIVO. Additionally, 
manual hand-searching of reference lists and snowball 
searches were carried. Keywords used in the electronic 
database searches included “((periodontitis) OR 
(chronic periodontitis)) AND ((scaling root planing) OR 
(non-surgical therapy)) AND ((subgingival irrigation) 
OR (chlorhexidine))”, while “subgingival irrigation in 
chronic periodontitis” was used in Google Scholar and 
manual searches.

The inclusion criteria for this review included 
randomized controlled trials (RCTs) published in 
the last 10 years, used 0.12–0.2% CHX concentrate, 
and evaluated clinical parameters of periodontal 
tissue. Exclusion criteria included non-human studies, 
systematic review and meta-analysis studies, and 
studies on patients with chronic periodontitis but 
coexisting systemic diseases.

The quality of RCTs was evaluated by two reviewers 
(AG and YPP) using the revised risk of bias assesment 
tool from Cochrane Collaboration's Hanbook version 
5.2.0 in the Review Manager software version 5.4 
(UK Charity and a Limited Liability Company, United 
Kingdom), which evaluated domains such as random 
sequence generation, allocation concealment, blinding 
of participants and personnel, blinding of outcome 
assessment, incomplete outcome data, selective 
outcome reporting, and other biases.

PI was measured based on Silness and Loe and 
Turesky-Gilmore-Glickman’s modification of the 
Quigley-Hein PI, with the aid of an explorer and mouth 
mirror.11,12 The GI in several studies was assessed 
according to the Loe and Silness indices and evaluated 
the severity of gingival inflammation.11,12 BOP or 
bleeding index (BI) or sulcus bleeding index using Bl 
of Muhlemann was determined by the percentage 
of the area that bled after probing.¹³,¹⁴ PD was the 
distance between the gingival margin and the bottom 
of the pocket using a probe.14,15 CAL was measured as 
the loss of attachment from CEJ to the bottom of the 
pocket using a probe, both at baseline and follow-
up.11,12
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RESULTS

Of 368 studies obtained in the initial search, 10 
met the inclusion criteria and were used in this study 
(Figure 1). Eight studies were RCTs, and two were RCT 
and split-mouth method.

Studies that did not meet all four criteria or had two 
high-risk values were considered low-quality studies, 
whereas high-quality studies were those that met four 
or more criteria. Based on the risk of bias assessment, 
most studies had a low risk of bias, and only two had a 
high risk of bias. The summary graph of the risk of bias 
is shown in Figure 2.

The results showed that the greatest decrease in 
PI was 75.6% in the SRP with CHX group after 30 days.11 
However, when comparing with the SRP group alone, 
only three¹⁰,¹¹,¹⁴ out of ten¹⁰⁻¹⁹ articles demonstrated 
a significant decrease. The largest decrease in GI 
was 88.4%, which occurred after 1 month in the SRP 
with CHX group.¹⁶ When comparing between groups, 

only four¹¹,¹²,¹⁴,¹⁷ out of eight¹¹,¹²,¹⁴⁻¹⁹ articles showed 
significant differences. The greatest decrease in BOP 
value was 82.6%, which was observed after 6 months 
in the SRP with CHX group.15 When comparing between 
groups, only one¹⁴ out of seven¹⁰,¹²⁻¹⁴,¹⁶⁻¹⁸ articles 
revealed a significant reduction. The largest decrease 
in PD was 51.4%, which was seen after 1 month in the 
SRP with CHX group.11 When comparing between 
groups, only four¹¹⁻¹³,¹⁸ out of nine¹⁰⁻¹⁶,¹⁸,¹⁹ articles 
showed a significant decrease. The greatest decrease 
in CAL was 62.1%, which occurred after 1 month in the 
SRP with CHX group (Table 1). However, only one¹¹ out 
of eight¹⁰⁻¹²,¹⁴,¹⁶⁻¹⁹ articles showed a significant decrease 
when comparing between groups.

DISCUSSION

Chronic periodontitis can be treated effectively 
by eliminating plaque and etiologic factors that cause 
inflammation in the periodontal tissues.20 Petersilka 

Figure 1. Flow diagram of the study selection
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et al21 have shown that up to 30% of the treated root 
surface can be recolonized by bacteria within 60 
days of SRP-only treatment, leading to a recurrence 
of periodontal disease. Treatment strategies by 
combining SRP with antimicrobial agents have been 
developed to prevent early recolonization and improve 
clinical outcomes.17 CHX, an antibacterial agent with a 
high substantivity and broad antimicrobial spectrum, 
has been widely used in dentistry for over 40 years and 
is considered an excellent antiplaque agent.22

Several methods for applying subgingival irrigation 
materials include using a syringe connected to a 
needle¹¹,¹³–¹⁵,¹⁸ or a mechanical irrigator (WaterPik®, 
USA) by placing the tip about 1–2 mm into the pocket 
for about 7–10 min.¹²,¹⁶ The most effective method for 
CHX application was demonstrated by Gottumukkala 
et al,15 who used a 24-gauge needle to apply 10 ml of 
CHX once a week for 1 month within 20 sec.

Based on the clinical parameter results, CHX 
had positive effects on GI and BOP due to its anti-
inflammatory effect, which reduced the concentration 
of basal leukocytes and proinflammatory cytokine 
produced by P. gingivalis.23 However, CHX had 
insignificant effects on CAL and PD due to its cytotoxic 
and inhibitory effect on fibroblasts during the 
repair stage, which delayed fibroblast binding and 
periodontium regeneration.24 Meanwhile, SRP might 
be the reason for the significant decrease in PI.19

Subgingival CHX irrigation also had positive 
effects on microbiological parameters. Huth et 
al25 found that CHX irrigation reduced periodontal 
pathogens, such as P. gingivalis, Parvimonas micra, 
and T. forsythia, compared with ozonated water on 
day 40. CHX was also better than ozone in preventing 
microbial regrowth. Lander et al26 observed that one 
episode of CHX irrigation had its peak effect at 2 to 4 
weeks, indicating that CHX had a sustained effect on 
microorganisms for up to day 40. At high concentrations 
(>0.1%), CHX had a bactericidal effect by promoting cell 
leakage.27

CHX has effectively reduced gingival inflammation, 
controlled subgingival plaque, and treated 
periodontitis.²⁷,²⁸ Although CHX as subgingival irrigation 
reduced clinical parameters in the SRP with CHX 
irrigation and the control groups, the difference was 
not significant. This might be due to the short, uneven 
application duration, absence of an antibacterial effect, 
or insufficient liquid concentration.13 The liquid form 
of the antimicrobial agent might also leak after being 

inserted into the pocket and become contaminated by 
blood or gingival crevicular fluid content, presenting a 
major obstacle to subgingival medication application.16 
Therefore, using CHX in chip or gel form might be an 
alternative.27

The limitations of this study included the short 
duration of CHX usage and the small number of 
samples, which did not allow the researchers to 
identify any side effects. Further research is needed to 
determine the long-term and short-term effects of CHX 
on clinical and microbiological parameters and to find 
the best equipment, time interval, and frequency of 
CHX application for significant clinical changes. Adding 
subgingival CHX irrigation as adjunctive therapy to SRP 
for chronic periodontitis can improve patient’s quality 
of life. In conclusion, the addition of CHX in SRP has 
some additional clinical efficacy over SRP alone.
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