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Abstract: Little has been written in literature about the clinical comparison of the single use of chlorhexidine
(CHX) rather than its combination with cetylpyridinium chloride (CPC). The purpose of this study was to
compare the clinical effectiveness of two at-home antiseptic regimens. Healthy subjects scheduled for dental
surgery were enrolled. After the surgery, patients were randomly allocated in a first group (Group A) which
received a manual ultra soft toothbrush (Mentadent Professional®), an antiseptic toothpaste with 0,12% CHX
and Vitamin B3 (Mentadent Professional Azione Intensiva Gengive®) and an antiseptic mouthwash with 0,12%
CHX and 0,07% CPC. The second group (Group B) received solely an antiseptic mouthwash with 0,2% in
conjunction with Anti Discoloration System (Curasept ADS/DNA®) and were encouraged to use their usual
toothbrush and toothpaste. Patients were instructed to use the products twice a day and to rinse for 30 seconds.
On day 7, patients were examined for the Early Healing Score, Visual Plaque Index of the sutures, Numerical
Rating Scale and mouthwash taste. Group A showed a statistically significant levels of EHS and taste
satisfaction. The regimen based on CHX associate with vitamin B3 in the toothpaste and CPC in the mouthwash
resulted in superior clinical outcomes and satisfaction compared to solely CHX.

Keywords: chlorhexidine; cetylpyridinium chloride; vitamin B3; antiseptic; oral surgery; dental
surgery

1. Introduction

Oral surgery encompasses a wide range of procedures performed within the oral cavity. These
procedures can involve tooth extraction, wisdom tooth removal, implant placement, jaw surgery, and
other corrective or restorative interventions. While these procedures aim to improve oral health and
function, they inevitably cause tissue disruption and initiate an inflammatory response [1].
Inflammation is a complex biological process that serves a crucial role in wound healing by isolating
and eliminating pathogens, promoting tissue repair, and restoring homeostasis. However, in the
context of oral surgery, the inflammatory response can also contribute to postoperative discomfort,
swelling, and potential complications [2]. Understanding the mechanisms of inflammation after oral
surgery is essential for optimizing patient recovery and developing novel therapeutic strategies.

The surgical procedure itself triggers a cascade of inflammatory events. Tissue injury leads to
the release of various inflammatory mediators, including cytokines, chemokines, and vasoactive
substances. These mediators promote the recruitment and activation of immune cells, such as
neutrophils, macrophages, and lymphocytes, to the surgical site. Neutrophils are the first line of
defense, engulfing and destroying bacteria and debris. Macrophages play a pivotal role in
phagocytosis, debris clearance, and tissue repair by releasing growth factors and stimulating
angiogenesis (new blood vessel formation). Lymphocytes participate in the adaptive immune
response, providing long-term immunological memory [3].

Vasoactive substances cause vasodilation (widening of blood vessels) and increased blood flow,
leading to redness and swelling at the surgical site. This increased blood flow delivers essential
immune cells, oxygen, and nutrients for healing [4]. However, excessive inflammation can cause
uncontrolled vasodilation and edema, contributing to facial puffiness and discomfort [5].
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Macrophages orchestrate the deposition of collagen, a key structural protein, to rebuild
damaged tissues. However, prolonged or dysregulated inflammation can lead to excessive scar tissue
formation, which can impair function and aesthetics [6].

Postoperative inflammation after oral surgery typically manifests as swelling, pain, and
tenderness at the surgical site. The degree of swelling can vary depending on the type and complexity
of the surgery. Swelling usually peaks within 2-3 days and gradually subsides over the following
week. Pain is another well-documented consequence of surgical intervention, and its management is
typically achieved through the administration of analgesic medications [7-9].

While inflammation is a natural part of healing, excessive or prolonged inflammation can lead
to complications. One such complication is dry socket, a painful condition that occurs when the blood
clot protecting the exposed bone socket dissolves prematurely [10].

Currently, the management of postoperative inflammation primarily relies on pharmacological
interventions. Nonsteroidal anti-inflammatory drugs (NSAIDs) are the cornerstone of therapy, acting
by inhibiting the enzymes responsible for the production of prostaglandins, key inflammatory
mediators. NSAIDs effectively alleviate pain and reduce swelling [11]. However, NSAIDs can have
gastrointestinal side effects and may not be suitable for all patients. Corticosteroids are another class
of medications used to suppress inflammation. They are typically used for short periods due to
potential side effects like delayed wound healing and increased susceptibility to infection [12].

Maintaining oral hygiene after oral surgery procedures is crucial for a successful outcome,
additionally it prevents the administration of the antibiotic therapy [13]. Disruption of the oral tissues
during surgery creates a vulnerable environment susceptible to bacterial colonization and potential
infection. This can delay healing, increase discomfort, and even lead to complications [14-16]. Oral
antiseptics have emerged as a valuable tool in the postoperative care regimen. These agents offer a
targeted approach to reducing bacterial load and promoting a more favorable healing environment
within the oral cavity [17].

Chlorhexidine has been a mainstay in oral antisepsis for decades. Its broad-spectrum
antimicrobial activity effectively targets a wide range of bacteria associated with oral infections [18].
Studies have demonstrated its effectiveness in reducing plaque formation and promoting gingival
healing after periodontal procedures [19]. However, CHX can have drawbacks, including potential
staining of teeth and taste alterations [20]. Cetylpyridinium chloride presents itself as an alternative
antiseptic option. It possesses antimicrobial properties and demonstrates efficacy in reducing plaque
and preventing gingivitis [21]. Additionally, CPC may be less likely to cause taste disturbances
compared to CHX [22]. Despite the established benefits of both antiseptics, the optimal use of CHX
and CPC in the context of oral surgery remains a topic of ongoing research.

This study aims to evaluate the clinical outcomes of two different antiseptic protocols after
various oral surgical procedures.

2. Materials and Methods

Oral surgery encompasses a wide range of procedures performed within the oral cavity. These
procedures can involve tooth extraction, wisdom tooth removal, implant placement, jaw surgery, and
other corrective or restorative interventions. While these procedures aim to improve oral health and
function, they inevitably cause tissue disruption and initiate an inflammatory response [1].
Inflammation is a complex biological process that serves a crucial role in wound healing by isolating
and eliminating pathogens, promoting tissue repair, and restoring homeostasis. However, in the
context of oral surgery, the inflammatory response can also contribute to postoperative discomfort,
swelling, and potential complications [2]. Understanding the mechanisms of inflammation after oral
surgery is essential for optimizing patient recovery and developing novel therapeutic strategies.

The surgical procedure itself triggers a cascade of inflammatory events. Tissue injury leads to
the release of various inflammatory mediators, including cytokines, chemokines, and vasoactive
substances. These mediators promote the recruitment and activation of immune cells, such as
neutrophils, macrophages, and lymphocytes, to the surgical site. Neutrophils are the first line of
defense, engulfing and destroying bacteria and debris. Macrophages play a pivotal role in
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phagocytosis, debris clearance, and tissue repair by releasing growth factors and stimulating
angiogenesis (new blood vessel formation). Lymphocytes participate in the adaptive immune
response, providing long-term immunological memory [3].

Vasoactive substances cause vasodilation (widening of blood vessels) and increased blood flow,
leading to redness and swelling at the surgical site. This increased blood flow delivers essential
immune cells, oxygen, and nutrients for healing [4]. However, excessive inflammation can cause
uncontrolled vasodilation and edema, contributing to facial puffiness and discomfort [5].

Macrophages orchestrate the deposition of collagen, a key structural protein, to rebuild
damaged tissues. However, prolonged or dysregulated inflammation can lead to excessive scar tissue
formation, which can impair function and aesthetics [6].

Postoperative inflammation after oral surgery typically manifests as swelling, pain, and
tenderness at the surgical site. The degree of swelling can vary depending on the type and complexity
of the surgery. Swelling usually peaks within 2-3 days and gradually subsides over the following
week. Pain is another well-documented consequence of surgical intervention, and its management is
typically achieved through the administration of analgesic medications [7-9].

While inflammation is a natural part of healing, excessive or prolonged inflammation can lead
to complications. One such complication is dry socket, a painful condition that occurs when the blood
clot protecting the exposed bone socket dissolves prematurely [10].

Currently, the management of postoperative inflammation primarily relies on pharmacological
interventions. Nonsteroidal anti-inflammatory drugs (NSAIDs) are the cornerstone of therapy, acting
by inhibiting the enzymes responsible for the production of prostaglandins, key inflammatory
mediators. NSAIDs effectively alleviate pain and reduce swelling [11]. However, NSAIDs can have
gastrointestinal side effects and may not be suitable for all patients. Corticosteroids are another class
of medications used to suppress inflammation. They are typically used for short periods due to
potential side effects like delayed wound healing and increased susceptibility to infection [12].

Maintaining oral hygiene after oral surgery procedures is crucial for a successful outcome,
additionally it prevents the administration of the antibiotic therapy [13]. Disruption of the oral tissues
during surgery creates a vulnerable environment susceptible to bacterial colonization and potential
infection. This can delay healing, increase discomfort, and even lead to complications [14-16]. Oral
antiseptics have emerged as a valuable tool in the postoperative care regimen. These agents offer a
targeted approach to reducing bacterial load and promoting a more favorable healing environment
within the oral cavity [17].

Chlorhexidine has been a mainstay in oral antisepsis for decades. Its broad-spectrum
antimicrobial activity effectively targets a wide range of bacteria associated with oral infections [18].
Studies have demonstrated its effectiveness in reducing plaque formation and promoting gingival
healing after periodontal procedures [19]. However, CHX can have drawbacks, including potential
staining of teeth and taste alterations [20]. Cetylpyridinium chloride presents itself as an alternative
antiseptic option. It possesses antimicrobial properties and demonstrates efficacy in reducing plaque
and preventing gingivitis [21]. Additionally, CPC may be less likely to cause taste disturbances
compared to CHX [22]. Despite the established benefits of both antiseptics, the optimal use of CHX
and CPC in the context of oral surgery remains a topic of ongoing research.

This study aims to evaluate the clinical outcomes of two different antiseptic protocols after
various oral surgical procedures.

3. Results

Twenty-two patients from the Dental Clinic of University G. d’Annunzio of Chieti, Italy, 15-68
years old (mean age 39,2+14,19) were included, 45% (10/22) male and 55% (12/22) female. All patients
completed the study. No adverse events related to the treatments applied were reported by any of
the participants. Frequency distributions of all the analyzed parameters showed a normal profile of
the data. Each variable was reported as follows in Figures 1-4.
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Figure 1. Mean values for Early Healing Score (EHS).
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Figure 2. Mean values for Visual Plaque Index (VPI).
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Figure 3. Mean values for Numerical Rating Scale (NRS).
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Figure 4. Mean values for taste.

Main findings were summarized in Table 1.

Table 1. Results. Early Healing Score (EHS). Visual Plaque Index (VPI). Numerical Rating Scale (NRS).
Mean values and standard deviation.

EHS VPI NRS Taste
Group A 8.5+1.29 1.7+1.27 0.9+1.32 3.7+1.04
Group B 6.8+0.75 2.5+0.68 1.7+1.34 1.5+0.07

The Student T test was significant for EHS and taste. No difference was found for VPI and NRS
(Table 2).

Table 2. Student T test results. Early Healing Score (EHS). Visual Plaque Index (VPI). Numerical

Rating Scale (NRS).
EHS VPI NRS Taste
p-value 0.002 0.115 0.128 0.000
Significance Yes No No Yes

Limitation of the Study

The protocol shown presents some limitations. The first issue was that group B did not receive
an antiseptic toothpaste like the group A. The second issue was that the EHS has some intrinsic
subjective aspects like every clinical index for wound healing. An objective parameter might has been
the histological analysis of a tissue sample of the wound. Obviously, this invasive detection would
not have been endorsed by the ethics committee without a clinical/therapeutical reason.

4. Discussion

While CHX is a well-established antiseptic molecule in oral healthcare, limited research exists
comparing its single use to combinations with CPC. This study aimed to bridge this gap by evaluating
the clinical efficacy of two at-home antiseptic regimens following dental surgery.

CHX is a broad-spectrum antiseptic agent in dentistry, demonstrably effective in reducing
plaque and gingivitis [19]. However, its clinical utility is not without a shadow. While generally well-
tolerated, CHX can induce a range of adverse effects that warrant consideration, particularly for long-
term use. One of the most commonly reported drawbacks of CHX is taste alteration. Studies have
documented a metallic or bitter taste sensation following CHX use, potentially impacting patient
compliance [28,29]. This can be particularly concerning for patients already experiencing taste
disturbances such as dysgeusia. Furthermore, CHX can trigger hypersensitivity reactions,
manifesting as localized burning or irritation of the oral mucosa [30]. While these reactions are
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typically mild and transient, they can deter patients from continued use. Additionally, prolonged
CHX exposure has been linked to staining of teeth and tongue especially with 0,2% concentration,
presenting an aesthetic concern for some patients [29]. To overcome these problems, recent research
suggests a potential synergistic effect when used in combination. This synergy translates to enhanced
antimicrobial activity compared to the individual agents alone [31, 32]. The mechanism underlying
this synergy remains under investigation, but several hypotheses have been proposed. One
possibility involves the disruption of microbial cell membranes. Both CHX and CPC possess cationic
properties that electrostatically attract to the negatively charged bacterial membranes. CHX is
theorized to primarily target the cytoplasmic membrane leading to cell death [33]. CPC, on the other
hand, might disrupt the outer membrane, facilitating CHX penetration and amplifying its effect [31].

In the present study, subjects in Group A exhibited statistically significant improvements in both
the EHS and taste satisfaction. This observation suggests that the comprehensive regimen employed
in Group A, which incorporated CHX alongside vitamin B3 in the toothpaste and cetylpyridinium
chloride CPC in the mouthwash, yielded superior clinical outcomes and patient satisfaction
compared to the regimen in Group B, which solely relied on a higher concentration of CHX
mouthwash. Vitamin B3, also known as niacinamide, is a water-soluble essential nutrient that plays
a crucial role by strengthening the cellular barrier enhancing the ceramides biosynthesis [34].
According to Wessels Q. et al. [35], fibroblast collagen synthesis was increased alongside with cellular
migration and proliferation after a topical application of niacinamide. Adding this molecule to a
fluoride toothpaste, may be useful to increase the permeability barrier of oral mucosa [36].

Regarding the mouthwash employed, the combination of CHX and CPC allows to use lower
concentrations of CHX which are responsible of side effects. This led to a more pleasant flavor which
may enhance the patient concordance to the prescription [37].

Even though VPI was lower in group A compared to group B, the results were not statistically
significant. This may be explained by the fact that group B still used an antiseptic mouthwash which
may contrast dental biofilm from spread. The same can be assumed for NRS. Our results were in line
with Guerra F. et al. [36], for the authors CHX with ADS showed a limited ability to reduce bacterial
plaque and gingival bleeding. Additionally, the authors concluded that the anti-stain molecule,
added to the formulation did not reduce pigmentation in comparison with mouthwashes without it
after the spectrophotometric assessment. Finally, Li et al. [19] found that CHX with ADS did not
completely eliminate the side-effect of staining.

With the limitations of the present study, CHX is the cornerstone of the antiseptic management
of post-surgical inflammation in dentistry. This study suggests a potential synergistic interaction
between CHX and CPC that could offer a promising avenue for optimizing post-surgical care. The
observed improvements in patient satisfaction with the CHX-CPC combination highlight the
importance of addressing potential adverse effects associated with traditional CHX regimens. Future
research with larger sample sizes and longer follow-up periods is necessary to definitively establish
the efficacy and safety profile of CHX-CPC combinations in post-surgical dental management.

5. Conclusions

The implementation of a well-designed antiseptic regimen plays a pivotal role in the post-
surgical management of inflammatory processes following dental procedures. This regimen likely
exerts its effects through a multifaceted approach, including reducing the burden of pathogenic
bacteria that can contribute to post-surgical complications. Both the groups tested showed a good
plaque reduction. Group A revealed a better EHS maybe due to a more pleasant taste of the
mouthwash used. The employment of a protocol based on a manual ultra soft toothbrush, an
antiseptic toothpaste with 0,12% chlorhexidine with vitamin B3, and an antiseptic mouthwash with
0,12% chlorhexidine and 0,07% cetylpyridinium chloride proved to be effective in the management
of the flogosis that follows oral surgery.
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