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ABSTRACT 

	Healing after oral surgeries can be affected by infection and plaque accumulation. This study evaluated the cytotoxic effect of chlorhexidine through an integrative literature review. A total of 44 articles were found in PubMed, of which 5 were selected using the keywords “Chlorhexidine,” “healing,” and “soft tissue,” including randomized clinical trials and animal studies published in English over the last 10 years. Chlorhexidine reduces bacterial load and controls infection, especially in the early healing phase, but prolonged use can cause tooth staining, taste alteration, tartar formation, and cytotoxicity to fibroblasts and keratinocytes, potentially delaying tissue repair. Alternatives such as PHMB and antioxidant gels have shown similar efficacy with lower cytotoxicity. Safer and effective substances are still needed to optimize healing and clinical outcomes. Chlorhexidine is an important solution for plaque removal and inflammation reduction; however, it also acts as a cytotoxic agent, exerting a negative effect on fibroblasts and keratinocytes, which are essential for the healing of surgical wounds. Based on the selected studies, its use in the context of surgical wound healing should be prescribed with caution due to the potential adverse effects of this substance.
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1. INTRODUCTION 

Anticoagulants play a crucial role in contemporary medicine, being essential for the prevention and treatment of thromboembolic events associated with various cardiovascular conditions, especially in patients with prosthetic heart valves and atrial fibrillation [1,2]. These medications act by modulating blood coagulation and platelet aggregation, reducing clot formation and preventing serious events such as myocardial infarction, stroke, and deep vein thrombosis [3].
Dental care for anticoagulated patients requires specific precautions, since anticoagulation used for the prevention of thromboembolic events increases the risk of bleeding during dental procedures [20]. Understanding hemostatic techniques, the pharmacology of the medications, and the essential laboratory tests to evaluate the patient's coagulation status becomes crucial for the dental surgeon. [20,25,26]
Patients undergoing anticoagulant therapy are frequently subjected to invasive dental procedures, such as tooth extractions and periodontal surgeries [18,19,27]. Therefore, it is imperative that the professional carefully assess the risk and benefit of each procedure, take appropriate preoperative measures, and be prepared with a range of options to manage potential [4].
Hemorrhagic compromise or thromboembolic episodes are particularly relevant in patients under anticoagulant therapy, especially those using vitamin K antagonists such as warfarin [5,28-30]. Although it is the main anticoagulant drug, warfarin presents several disadvantages, including a narrow therapeutic index, delayed onset of action, and numerous drug and food interactions, requiring regular monitoring and dosage adjustments [6,21,22].
Therefore, it is crucial to evaluate these anticoagulants through tests such as the INR (International Normalized Ratio) for warfarin, which is used to monitor blood coagulation levels[20]. For example, if the result is within the range of 2.5 to 3.5, surgical procedures can be considered. If the INR is above 3.5, the procedure may need to be performed in a hospital setting. However, if the INR is greater than 5, any procedure is contraindicated [3,23,24].
Healing after surgical procedures aims to restore tissue integrity and can be affected by factors such as infection and plaque accumulation (Cho et al., 2017; Romero-Olid et al., 2023). In this context, the use of antimicrobials before and after surgery has increased, especially chlorhexidine, due to its bactericidal and bacteriostatic properties (Fine, 1988; Romero-Olid et al., 2023). Chlorhexidine is available in various forms, such as mouthwash, spray, or toothpaste, adapting to patient needs (Fiorillo, 2019).
Chlorhexidine primarily acts by reducing bacterial load, providing effective antimicrobial activity during the early stages of wound healing (Fiorillo, 2019). In dental and periodontal surgeries, plaque formation is common, as patients may experience pain and difficulty with toothbrushing, increasing the risk of complications (Ford, 2008; Amaliya et al., 2022). Controlling plaque is therefore essential to ensure satisfactory outcomes, with mouthwashes serving as a useful complement to mechanical cleaning (Chales et al., 2004; Katsaros et al., 2020).
Despite its benefits, chlorhexidine presents disadvantages, such as mucosal desquamation, tooth staining, taste alteration, tartar formation, and cytotoxicity to fibroblasts and keratinocytes, which may impair healing even at low concentrations or short-term use (McCoy et al., 2008; Amaliya et al., 2022; Ukaegbu et al., 2024; Mariotti et al., 1999).
Therefore, this study aimed to evaluate, through an integrative literature review, the scientific evidence regarding the cytotoxic effect of chlorhexidine on the healing process of oral surgeries, contributing to the selection of safe and effective postoperative strategies to optimize clinical outcomes and patient satisfaction.


2. MATERIAL AND METHODS

2.1 Study Design

This study consists of an integrative literature review, conducted based on searches in the PubMed database. 

2.2 Research Question

The guiding question used was: What is the cytotoxic effect of chlorhexidine on the healing process of oral surgeries? 

2.3 Inclusion criteria
Randomized clinical trials and animal studies published in English within the last 10 years (2015 to 2024), addressing the use of chlorhexidine in the healing process of oral surgeries, were included. 

2.4 Exclusion criteria
Articles that were literature reviews, case reports, dissertations, undergraduate theses, or studies that did not directly address the guiding question were excluded. 

2.5 Collection procedures
Data collection was conducted between February and March 2025, following the established inclusion and exclusion criteria. Searches were performed using the descriptors “Chlorhexidine,” “healing,” and “Soft tissue,” combined with the Boolean operator “AND.” A total of 44 articles were retrieved from PubMed, of which 5 studies were selected for their relevance to the topic, as illustrated in the flowchart in Figure 1. 
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Fig. 1. Flowchart of the inclusion of selected articles
Source: Authors (2025)






3. RESULTS AND DISCUSSION

Based on the conducted research, the included studies and their respective objectives and results were organized in a table presenting a summary of the integrative review (Table 1).


Table 1.	Summary of the integrative review 
	Title
	Author / Year
	Objective

	Results

	Evaluation of wound healing and postoperative pain after oral mucosa laser biopsy with the aid of compound with chlorhexidine and sodium hyaluronate: a randomized double blind clinical trial
	Palaia et al. 2018
	To evaluate second-intention healing with laser using a compound of chlorhexidine (CHX) and sodium hyaluronate.

	Patients were divided into groups: CHX + sodium hyaluronate, CHX only, and a neutral solution. The lip, tongue, palate, buccal mucosa, and floor of the mouth regions were evaluated in each patient. The percentage healing index was used.



	Evaluating Soft Tissue Healing after Implant Placement Using TwoDifferent Mouthwashes (Myrrh and Chlorhexidine Gluconate): A Randomized Control Trial
	Ibraheem  et al. 2022
	To evaluate the effectiveness of two mouthwashes (myrrh and CHX digluconate) in the healing of soft tissues after dental implant placement.

	The mouthwashes showed no significant differences in the healing process.


	Comparison of 0.12% Chlorhexidine and a New Bone Bioactive Liquid, BBL, in Mouthwash for Oral Wound Healing: ARandomized, Double Blind Clinical Human Trial
	Ferrés-Amat  et al. 2022
	To compare the use of CHX with Bone Bioactive Liquid (BBL) in the postoperative period of oral healing.

	CHX resulted in tooth staining. Both mouthwashes were effective during the healing process; however, Bone Bioactive Liquid proved to be superior.


	Early periodontal wound healing after chlorhexidine rinsing: a randomized clinical trial
	Graziani  et al. 2024
	To evaluate the use of CHX in the healing of surgical wounds after the treatment of periodontal pockets, using hyaluronic acid (HA) and an anti-discoloration system (ADS).

	Both groups receiving the combined solutions showed excellent results in soft tissue healing compared to the control group.

	Theeffect of an antioxidant gel compared to chlorhexidine during the soft tissue healing process: An animal study
	Ukaegbu  et al. 2024
	To compare CHX with an antioxidant gel composed of menthol, thymol, xylitol, floretin, and ferulic acid in the healing process.
	The AO group (antioxidant gel) achieved a higher clinical score compared to the chlorhexidine and control groups.



Source: Authors (2024)


            The search for substances with antimicrobial and biocompatible properties is the objective of many current studies. Chlorhexidine is widely used in dentistry for its antimicrobial properties, being employed in various clinical contexts, including assisting in the healing of surgical wounds. Thus, the literature aims to comprehensively understand the action of chlorhexidine, assessing its benefits in infection control against the possible adverse effects that may compromise proper tissue regeneration [9–11,17].

            There are many factors that hinder the healing of surgical wounds in the oral environment, such as trauma, ischemia, thermal damage, the size and location of the wound, as well as the possible presence of edema and infection. The oral cavity is a region that poses challenges for tissue repair because it harbors numerous microorganisms, making it more susceptible to infections that can compromise both the duration and quality of tissue regeneration. For this reason, antibacterial substances become a valuable option in oral surgeries, such as clinical crown lengthening, gingival augmentation, and tooth extractions [1].
            Palaia et al. reported that chlorhexidine has the ability to reduce the bacterial load present in surgical wounds, thereby decreasing the occurrence of possible inflammation. Since the bacterial load is low, this benefits the patient by positively influencing the soft tissues after surgical procedures and preventing complications such as regional infections. This substance also contributes to the reduction of postoperative pain perception; however, this sensitivity depends on the surgical site, the size of the operated area, and the type of surgical procedure performed [15].

           A comparative study between myrrh and chlorhexidine mouthwashes in the healing of soft tissues after implant placement showed that both reduced gingival inflammation when assessing clinical parameters one week after surgery, such as wound closure, tissue swelling, and gingival color. However, in terms of antibacterial activity, the 0.2% chlorhexidine group performed better than the 1% myrrh group. Patients in both groups reported satisfaction, although satisfaction was higher in the chlorhexidine group, with no significant aesthetic differences. Only 5.6% of patients in the myrrh group showed swelling and 16.7% redness, while in the chlorhexidine group no patients showed these signs [10]. 

            Graziani et al. evaluated early periodontal pocket healing following rinsing with chlorhexidine combined with an anti-discoloration system (ADS) to reduce staining, taste alterations, and salty sensations, without affecting its antimicrobial activity. This combination showed an improvement in biofilm control and a reduction in inflammation. Additionally, the use of hyaluronic acid promoted early wound repair, showing significant improvement in early periodontal wound healing due to its ability to hydrate the surgical wound, thus enabling more effective, safer, and less complicated tissue regeneration [9].

            A recent study compared the effect of an antioxidant gel (AO) with chlorhexidine during the healing of soft tissues in an animal study. A gingival augmentation was simulated using an acellular dermal matrix in the attached gingiva approximately 5 mm below the gingival margin of the mandibular central incisors. During clinical evaluation, the AO group showed superior outcomes compared to chlorhexidine, with improved inflammation control and earlier healing. The study suggested that AO reduced inflammation while neutralizing oxidative stress, increasing antioxidant responses via superoxide dismutase activation. However, it also emphasized the need for further research to better understand the role of antioxidants in periodontal wound healing [17].

            Chlorhexidine does not completely replace mechanical brushing but should be considered a necessary adjunct, particularly when surgical discomfort or pain prevents proper oral hygiene. Although it is an excellent mouthwash, patients must use it in moderation and follow the frequency recommended by their dental surgeon, as excessive use may lead to the destruction of cells crucial for tissue regeneration. Moreover, professional monitoring during this period is essential to assess healing progression and prevent potential adverse effects associated with prolonged use [10].

            Graziani et al. noted that in the early phase of healing, that is, within the first seven days, biofilm control is crucial for proper tissue regeneration. However, in periodontal wounds, brushing the operated area is not recommended. Therefore, chlorhexidine rinsing becomes a safe and effective alternative to maintain adequate oral hygiene. Due to the cytotoxicity of this substance, it should be used for a limited period to avoid compromising the healing process. For this reason, the use of chlorhexidine in oral wounds has been extensively evaluated in the literature [9].

            On the other hand, some studies report that chlorhexidine negatively affects the proliferation of fibroblasts and keratinocytes cells essential for tissue regeneration reducing cell viability and inhibiting proliferation and migration, which are fundamental to wound closure. Consequently, chlorhexidine may delay wound repair and result in deficient granulation tissue formation, thereby slowing or even inhibiting soft tissue healing. Despite its effectiveness in infection control, the cytotoxic effect of chlorhexidine may impair the healing stages, making the process slower [7,15,9].

            Férres et al. pointed out the disadvantages of chlorhexidine when used for prolonged periods (generally, the tolerated time for mucosal use is 14 days), as it may cause staining, burning sensation, calculus formation, and allergic reactions. However, even when used for short periods, some degree of cytotoxic effect may still occur, thus increasing the need for research into alternative substances. In this comparative study between chlorhexidine and a new bioactive bone liquid (BBL) as a mouthwash for oral wounds composed of a saline solution containing calcium chloride (CaCl₂) and magnesium chloride hexahydrate (MgCl₂·6H₂O) with a negative liquid charge it was observed that BBL rapidly reduced pain within four days and achieved complete wound healing within seven days. This result demonstrated that BBL was more effective than chlorhexidine, suggesting it as a promising new compound for the pharmaceutical market [7].

            Another solution, called PHMB (polyhexamethylene biguanide), can also be used for wound cleansing. In addition to lacking the cytotoxic effects of chlorhexidine, it demonstrates high antimicrobial efficacy, making it a viable alternative. This substance disrupts microbial cell membranes similarly to the body’s natural defense mechanisms. Furthermore, it exhibits a mild anti-inflammatory profile, helping to control inflammation without compromising the tissue repair process [13].

            Férres et al. also stated that, due to chlorhexidine’s cytotoxicity, different concentrations and/or alternative products have been evaluated to promote oral wound healing. Results indicated that varying mouthwash concentrations did not significantly affect efficacy, but concentrations above 0.2% increased the occurrence of adverse effects unnecessarily. Some alternatives with fewer side effects than chlorhexidine include oxidizing mouthwashes and povidone-iodine; however, although these products demonstrate lower rates of side effects, there is still limited clinical research on some of them, and their use should therefore be approached with caution [7].

            Ukaegbu et al. conducted a comparative study in which, 24 hours after treatment, the level of superoxide dismutase (SOD) an enzyme that helps protect cells by reducing free radicals that can damage tissues was significantly higher in the group treated with the antioxidant gel (AO) compared to the chlorhexidine group. This occurs because chlorhexidine decreases the proliferation of fibroblasts and the production of SOD. Since chlorhexidine negatively affects fibroblast shape and function, this may increase oxidative stress, ultimately impairing wound healing [17].

            Antiseptics are chemical compounds developed to eliminate or inhibit the multiplication of microorganisms, thereby preventing infections. Currently, the market offers several types of antiseptics for human use, such as chlorhexidine gluconate, povidone-iodine, hypochlorous acid, and polyhexamethylene biguanide (PHMB). According to the literature, it is recommended to use antiseptics containing surfactant agents or solutions with a pH compatible with that of the wound during cleaning to protect the lesion base and surrounding tissues. Solutions with cytotoxic potential should be avoided to prevent compromising tissue integrity [13].

4. CONCLUSION

           Chlorhexidine is an important solution for plaque removal and inflammation reduction; however, it also acts as a cytotoxic agent, exerting a negative effect on fibroblasts and keratinocytes, which are essential for the healing of surgical wounds. This may lead to delayed or inhibited tissue repair. Therefore, based on the selected studies, its use in the context of surgical wound healing should be prescribed with caution due to the potential adverse effects of this substance. 
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