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Introduction 

In modern dentistry, endodontic therapy has grown to become one of the most progressive aspects of treatment. Root canal 

treatment has been performed since 1928, and the effective rate has improved significantly over the years owing to numerous 

developments in the area. [1]  

However, most procedures are not always successful, thereby creating the need for retreatment depending on the patient's 

treatment history. Over the years, there has been an increase in patients who need to have their teeth maintained. However, 

procedures that lead to a failed endodontic therapy lead to high bacterial diversity levels and the need for retreatment. These 

levels of bacteria in the root canal play a crucial role in the growth of periapical lesions. In unsuccessful surgical procedures 

and endodontic therapy, tooth extraction or apical therapy should be considered if endodontic retreatment is not an option. 

Retreatment options are analyzed based on patient cooperation, clinical symptoms, and radiographic signs and symptoms. [2, 

3] 

Chlorhexidine is a synthetic cationic bis-guanide made up of two symmetric 4-chlorophenyl rings and two biguanide groups 

connected by a central hexamethylene chain.[4] Chlorhexidine is a positively charged hydrophobic and lipophilic molecule 

that interacts with phospholipids and lipopolysaccharides on the bacterial cell membrane and reaches the cell via some form 

of the active or passive transport mechanism.[5] Its effectiveness is attributed to the association between the positive charge 

of the molecule and the negatively charged phosphate groups on the microbial cell walls [6], thus altering the cells' osmotic 

balance, which enhances the permeability of the cell wall that enables the molecule of Chlorhexidine to enter the bacteria. 

Chlorhexidine is stable as a salt. The most popular oral preparation, chlorhexidine gluconate, is water-soluble and simple to 

retain at physiological pH,  disassociates, and releases the positively charged Chlorhexidine portion.[4] Low molecular 
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One of the main goals of intracanal treatments is eliminating bacteria from the root canal with 
increased success. Due to its bactericidal characteristics, Chlorhexidine has been traditionally 
recommended as a root canal medication. Other intracanal medications used alongside 
Chlorhexidine, such as sodium hydroxide, enhance pulpal soft tissue dissolution by using sodium 
hypochlorite. However, sodium hydroxide is also known to be ineffective against Enterococcus 
faecalis and its tubular infection. Enterococcus faecalis is an organism that is commonly associated 
with failure in root canal therapy during its isolation. On the other hand, besides some drawbacks, 
Chlorhexidine has been reported to kill significant levels of Enterococcus faecalis in the root canal. 
Consequently, the advantages and disadvantages of Chlorhexidine in root canal treatment put its 
efficacy into question. Employing a systematic review, in this paper, we respond to the PICO 
question, "What is the efficacy of chlorhexidine as an intracanal treatment in root canal medication?" 
The findings of the review have implications that Chlorhexidine is an effective root canal treatment. 
The study concluded that intracanal medication is an efficient form of therapy in intracanal 
medication with Chlorhexidine as a potent root canal treatment agent. 
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weight compounds, especially potassium and phosphorus, can leak at a low concentration (0.2 percent). On the other side, 

Chlorhexidine is bactericidal at a higher concentration (2 percent); cytoplasmic material precipitation results in cell death. 

[6] Regardless of its inability to dissolve tissue and its difficulty in removing the space, chlorhexidine irrigation prevents 

reinfection for very long periods. [7, 8] In a research experiment conducted on substantively, Chlorhexidine demonstrated a 

substantive duration of 7 days in bovine incisors. Due to these and other characteristics, experts have strongly considered 

using Chlorhexidine as an intracanal medication. [9] 

When conducting an intracanal medication, essential considerations to take into place are possible leakage and its level in the 

root canal system. Singh et al. (2016) found high levels when calcium hydroxide is used alongside zinc oxide-eugenol sealer. 

[10] There is no literature specifying whether Chlorhexidine will enhance leakage in the root canal system or not. The main 

reasons for using intracanal medication are eliminating bacterial residing in the root canal, preventing bacterial proliferation, 

and using it as a physiochemical barrier. [11] Physiochemical barriers prevent reinfection in the root canal and supply 

nutrients to the remaining bacteria. [12] Hence, this study aims to review the efficacy of Chlorhexidine as an intracanal 

medication in endodontics.  

Methods 

Inclusion Criteria 

In this study, we included most papers that assess intracanal medication using Chlorhexidine, using other intracanal 

medications such as calcium hydroxide and the papers that analyze the efficacy of using both. We included research papers 

and articles published during the last 5 years. Additionally, we included studies experimentally assessing placing 

Chlorhexidine as an intracanal medication, particularly in root canal treatment. Among the included studies, some were 

comparing our preferred treatment with other treatments. 

Exclusion Criteria 

Firstly, we excluded studies that failed to address the effect of using Chlorhexidine as an intracanal medication. Secondly, 

we excluded research papers in languages other than English from the systematic review. Thirdly, we disregarded all non-

peer-reviewed literature such as blogs and reports due to insufficient information to answer our PICO question. Thirdly, for a 

study to be included in our inclusion criteria, it focused on Chlorhexidine and not other intracanal medications such as 

calcium hydroxide. Finally, reviews, editorials, and letters were excluded from the systematic review. 

Search Strategy and Information Sources 

We conducted an exhaustive search from all electronic databases focusing on social and biomedical sciences. We included 

databases such as CAB Abstract, MEDLINE, African Index Medicus (AIM), Cochrane Register of Controlled Trials 

(CENTRAL), ERIC, WEB OF SCIENCE, World Health Organization Library Information System (WHOLIS), Public 

Affairs Information Services (PAIS International), Latin American and Caribbean Health Sciences Literature (LILACS). The 

keywords used in the study with their definitions are shown in Table 1.  

Table 1: Keywords used in the Study. 

Keywords Definition 

Chlorhexidine 
According to the National Cancer Institute (2020), Chlorhexidine is a biguanide compound commonly in 

tropical antibacterial activity as an antiseptic agent. [13] 

Intracanal 

Medication 

According to Kumar et al. (2019), intracanal medication is a form of treatment used to completely remove 

bacteria and its byproducts, pulpal remains of infected root canals, and sealing disinfected root canals 

completely. [14] 

Root Canal 

Treatment 

Root canal treatment is a procedure applied among patients with dental infections to relieve pain and save 

their teeth. [3] 

Endodontic 

Therapy 

Also known as root canal therapy, endodontic therapy is a dental procedure used to treat infections and 

prevent future infections in the tooth. [3] 

Bacterial Growth Also known as bacterial growth, bacterial proliferation increases bacterial growth in a given place. [1] 

 

All titles and abstracts identified through the electronic search we independently screened. Also, we retrieved and screened 

the full texts of all articles and studies that met our inclusion criteria. In cases where we disagreed on the paper's standard, 

we consulted with other authors to establish the particular paper's relevance.  

Data Extraction 

We applied data extraction forms specifically designed for this research study to extract the relevant data for intracanal 

medication using Chlorhexidine and its efficacy. In the extraction forms, we included the study's duration and the methods 

used, secondly, information on the interventions and comparisons, thirdly, the given outcomes, fourthly, the publication type 
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and comments, and finally, the types of samples included in the studies. The extracted data were recorded and analyzed to 

come up with a discussion of the results.   

Critical Appraisal 

Intracanal medication using Chlorhexidine resulted in promising results where all sample teeth showed progress in 

eliminating bacteria and the infection. The treatment using Chlorhexidine was compared to other medications such as 

calcium hydroxide, plant extracts, and antibiotics. 

Data Synthesis 

We applied a narrative synthesis of the results to assess the studies we included in our research. We analyzed 

Chlorhexidine's effect on different roots and presented the results separately for all the roots. Moreover, we used studies with 

study designs, outcome measures, and consistent interventions.  

Results 

During our electronic search on all the online databases, we discovered 1100 references, which we later reduced to 720 after 

the exclusion of duplicates. We later reduced the number to 121 records after conducting title and abstract screening. We 

identified an additional four more studies using other search methods. Out of the 127 sources we came up with, we 

disregarded 57 before the full-text screening. This was done because 49 were not in English, 5 were ongoing studies, and 3 

were literature reviews. From among the remaining sources, 50 were excluded following full-text screening since they 

focused on intracanal medications using other treatments aside from Chlorhexidine. Finally, 20 studies qualified for 

inclusion in the systematic review. The remaining 20 studies were included in the final review since they focused on the 

effect of intracanal medication using Chlorhexidine (Figure 1). 

 

 
Figure 1: PRISMA Diagram 

One of the articles compared the effect of both sodium hydroxide and Chlorhexidine on Enterococcus faecalis. [15] The 

results from each of the two were compared, and Chlorhexidine emerged to be more effective at killing Enterococcus 
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faecalis in the root canals. The experiment involved bovine incisors extracted and placed in NaOCI after removing all soft 

tissues. Similar to previous research on two groups of patients showed better results among the patients treated with 

Chlorhexidine than calcium hydroxide, which also contains antimicrobial and physicochemical properties useful for killing 

bacteria. [16, 17] In an experimental study, the root's apical part was removed, and the internal diameter was prepared into a 

round bur. The roots were, then, cut into small segments and the crowns removed. To extract the smear layer, the dentin 

segments were put in an ultrasonic bath and sterilized before being placed in a soy broth containing Enterococcus faecalis 

and being incubated to facilitate the infection of the tubules. [15] 

While Vasudeva et al. (2017) pointed out that the Enterococcus Faecalis can penetrate and infect the dental tubules, the 

segments were removed five days later and rinsed in sterile water, dried, and divided into groups. Each segment's canal 

space in group A was filled with calcium hydroxide paste, and group B was filled with chlorhexidine paste. The two groups 

were incubated for an additional 1 week at 100% humidity, after which the segments were retrieved and the pastes removed 

using sterile water. In this stage, bacterial survival was tested by collecting dental shavings inside the canal. The collected 

dental shavings were weighed and suspended in a reduced transport fluid solution. A dilution of the resultant solution was 

created and incubated for a day, after which colony-forming units were counted. [18] When compared the number of colony-

forming units between the two groups, the number of colonies in the inner and outer layers of the dental shavings was higher 

in group A as compared to group B. Group B dental shavings should have significantly progressed in the elimination of the 

Enterococcus faecalis as the bacterial proliferation was minimal. This shows that Chlorhexidine is efficient in eliminating 

Enterococcus faecalis and other bacteria residing in the root canal. [19] The summary of the studies included in the review 

are presented in Table 2.  

 

Table 2: Summary of the studies included in the review. 

Author Date Published Selection Criteria Results 

Borzini, L., Condò, R., De Dominicis, P., 

Casaglia, A., & Cerroni, L. 
2016 [20] 

Published within 

the Last 5 Years 

Endodontic treatment is efficient in 

the elimination of microorganisms. 

Singh, G., Gupta, I., Elshamy, F. M., 

Boreak, N., & Homeida, H. E. 
2016 [10] 

Published within 

the Last 5 Years 

Eradication of microbial load leads 

to successful intracanal medication. 

Zancan, R. F., Vivan, R. R., Milanda 

Lopes, M. R., Weckwerth, P. H., De 

Andrade, F. B., Ponce, J. B., & Duarte, M. A. 

2016 [17] 
Published within 

the Last 5 Years 

Calcium hydroxide has 

antimicrobial properties similar to 

Chlorhexidine. 

Chuagal N, Mallya S.M, 

Lin L.M 
2017 [21] 

Published within 

the Last 5 Years 

Disease-free treatment outcome is 

the goal of the endodontic treatment. 

Lakhani, A. A. 2017 [22] 
Comparison 

between Treatments 

Chlorhexidine is more effective than 

calcium hydroxide. 

Vasudeva, A., Sinha, D. J., Tyagi, S. P., 

Singh, N. N., Garg, P., & Upadhyay, D. 
2017 [18] 

Comparison 

between Treatments 

Chlorhexidine is more efficient than 

traditional treatments. 

Ghabraei, G., Bolhari, B., & Afshar, M. S. 2018 [15] 
Comparison 

between Treatments 

Chlorhexidine is more effective than 

calcium hydroxide. 

Lal, V., Parveen, N., & Sajjad, A. 2018 [19] 
Focus on the 

Research Question 

Chlorhexidine is an efficient 

intracanal medication. 

Martinho, F., Gomes, C. C., 

Nascimento, G. G., Gomes, A. P., 

Leite, F. R. 

2018 [11] Experimental Study 
Intracanal medication is effective in 

dental disinfection. 

Miçooğulları Kurt, S., & Çalışkan, M. K. 2018 [16] 
Comparison 

between Treatments 

Chlorhexidine is more efficient than 

calcium hydroxide. 

Savitha. A SriRekha. A Vijay. R, Ashwija, 

Champa. C, and Jaykumar. T 
2019 [23] 

Comparison 

between Treatments 

2% CHX with chitosan group 

showed the highest microbial 

reduction against E. faecalis during 

retreatment of failed endodontic 

cases. 

Kumar, A.,  Iftekhar, H., & Tamanna, S. 2019 [14] 
Published within 

the Last 5 Years 

Calcium hydroxide may be better 

than Chlorhexidine in root-canal 

medication. 

Lamarque, G. C., Méndez, D. A., 

Gutierrez, E., Dionisio, E. J., 

Machado, M. A., Oliveira, T. M., Rios, D., & 

Cruvinel, T. 

2019 [9] 
Focus on the 

Research Question 

Chlorhexidine is an efficient 

antimicrobial agent. 

Ribeiro, M. B., Vasconcelos, R. A., 

Soares, A. D., Zaia, A. A., Ferraz, C. C., 

Almeida, J. F., & Gomes, B. P. 

2019 [24] 
Comparison 

between Treatments 

Calcium hydroxide can kill some 

levels of bacteria. 

Badr, M., & Elhafez, E. 2020 [25] 
Published within 

the Last 5 Years 

Traditional medications are 

preferred. 

Alsabawi N. A 2020 [26] Comparative Study 

Chlorhexidine at 2% produces a 

better antimicrobial effect among 

other concentrations. 
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Nadhirah Faiz, Mebin George Mathew 2020 [27] Comparative Study 
The highest inhibitory zone against 

E. faecalis was seen with 2% CHX. 

Ibrahim, A. M., Zakhary, S. Y., & 

Amin, S. A. 
2020 [28] 

Published within 

the Last 5 Years 

Calcium hydroxide is as good as 

Chlorhexidine in root-canal 

medication. 

Punathil S, Moyin S, Bhat SS, Hedge S, Pai 

A, James J. 
2020 [29] Comparative Study 

Ca (OH)2 + 2% CHX are effective 

against E. faecalis. 

Phadnaik, g. M., Ghike, M., Tripathi, R., & 

Phadnaik, M. B. 
2020 [30] 

Focus on the 

Research Question 

Chlorhexidine is an efficient 

alternative in dental therapy. 

Discussion 

We reviewed most studies on Chlorhexidine's efficacy as a root canal medication in different types of root specimens. Our 

evaluation focused on Chlorhexidine and its effect by assessing the possibility of bacterial re-occurrence after the treatment. 

We identified 20 studies and articles that met our inclusion criteria. The evidence given by the studies suggests that the 

efficacy of Chlorhexidine is sufficient for application as an intracanal medication. However, our study results' interpretation 

needs caution due to the scarcity of quality evidence and the given interventions. None of the studies obtained presented 

sufficient evidence on the complete termination of bacteria in the root canal. In line with Borzini et al.'s [20] previous 

findings, shaping the root and cleansing it biomechanically with antimicrobial irrigants may eliminate the bacteria from the 

root canal dentin.  

As a result, residue bacteria in the tubules can increase exponentially and negatively affect the root canal therapy's progress. 

Enterococcus faecalis has been identified in non-healing dental canals as one of the most commonly isolated root 

microorganisms. [22] The endodontic retreatment in combination with 2% CHX and chitosan group showed the highest 

microbial reduction against E. faecalis. [23] Interestingly, several studies have established that calcium hydroxide is, on 

many occasions, not effective in eliminating enterococcus faecalis existing in root canals. [28] Consequently, more and more 

studies are being performed to establish Chlorhexidine's efficiency as a cationic biguanide that can be used as an intracanal 

medication due to its vast antibacterial activity range. Chlorhexidine has shown its bactericidal characteristics at high 

concentrations and bacteriostatic characteristics at low concentrations. 

Additionally, Chlorhexidine can get absorbed in the dentin tissues and be gradually released as time progresses. [30] Most of 

the studies we came across indicate that Chlorhexidine is better than most traditional medications when eradicating 

Enterococcus faecalis and other bacterial formations in root canals. Moreover, Chlorhexidine showed more efficiency than 

the traditional calcium hydroxide medication in eradicating Candida Albicans in the root canal.  

Strengths and Limitations 

The present study is one of the few systematic reviews conducted on the efficacy of Chlorhexidine as an intracanal 

medication. We struggled to minimize biases by thoroughly searching through a wide range of online databases and 

conducting citation tracking. We then minimized the time lag by contacting different authors to carry out repository trial 

searches. However, this study's main limitation is language bias, which occurred due to neglected studies not published in 

English. Additionally, the limited number of studies included in this review raises concerns about the scarcity of high-quality 

evidence. The implication in this is that caution needs to be taken when interpreting and generalizing the results. Most of the 

excluded studies were neglected due to the lack of Chlorhexidine as an intracanal medication. As a result, the use of 

Chlorhexidine's restrictive disability as an intracanal medication would have substantially reduced the pool of potential 

studies applicable in the review. However, some studies, such as Ribeiro et al. [24] concluded that calcium hydroxide is a 

better intracanal medication. However, our study shows that the concentration of chlorhexidine was not sufficient to 

eradicate bacteria. 

Additionally, the minimal time of exposure may have led to Chlorhexidine's ineffectiveness as an intracanal medication. 

Chlorhexidine's significant drawback was the inability to remove the smear layer and dissolve soft tissue. [25] However, 

most of the included studies demonstrated Chlorhexidine's efficiency as an intracanal medication due to its ability to 

terminate bacterial proliferation.  

Conclusion 

The efficacy of Chlorhexidine as an intracanal medication in root-canal treatment may help to eliminate bacterial 

proliferation in root canals. Enterococcus faecalis is a major bacteria that can penetrate and grow throughout the dental 

tubules. Many studies have established that Enterococcus faecalis can resist calcium hydroxide medication and other forms 

of traditional treatment. However, most studies show that Chlorhexidine is an antimicrobial agent efficient in root-canal 

treatment due to its ability to eradicate Enterococcus faecalis and other bacteria in the dental tubules. This systematic review 

evaluates the existing literature on Chlorhexidine's efficacy as a root-canal medication and comes up with certain 

interventions that show Chlorhexidine's positive effects as an intracanal medication. 
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