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Abstract 
 

Since its first introduction, the usage of chlorhexidine has increased. The same holds for dental implants. Implant failures can happen, even 

with the stated high survival rates of implants. This systematic review's objective. This systematic study aims to assess how often post-

operative infections and early implant failures may be prevented by using a chlorhexidine peri-operative rinse. The materials and 

techniques included a manual search of significant journals and reference lists of relevant publications and an electronic search of the 

literature using predetermined search parameters at specific databases (CENTRAL, Medline, Embase, Web of Science, Scopus, 

ScienceDirect). After duplicates were eliminated, the 251 records found during the search were reduced to 108. Eleven full-text papers 

were acquired after titles and abstracts were screened. For this systematic review, one article met the eligibility requirements. There were 

595 individuals in the population; 325 (the Treatment group) received a mouthwash containing 0.12% chlorhexidine prior to implant 

insertion surgery, whereas the Control group (325) received no peri-operative rinse. 5.8% of the treatment group and 9.3% of the control 

group had infectious problems. When chlorhexidine was utilized as a peri-operative rinse, the chance of infection problems after implant 

insertion was shown to be 36% lower, with a calculated relative risk of 0.63. In summary, very little evidence suggests that using a 

mouthwash containing chlorhexidine before surgery would lower the chance of infection after surgery. To enable the development of 

compelling recommendations based on evidence, further study in this area is required.  
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INTRODUCTION 

When researchers at Manchester's Imperial Chemical 

Industries were working to create anti-malarial medications 

in the 1940s, chlorhexidine was first created [1-3]. 1954 saw 

the confirmation of chlorhexidine's very wide antibacterial 

effects just before the drug's commercial launch in the UK 

as a topical antiseptic and disinfectant. Chlorhexidine was 

not originally brought to the US until the 1970s, which was 

a few years before its potential benefits for oral usage were 

first recognized in 1976 [4, 5]. According to research by Löe 

et al. washing twice a day with a 0.2% chlorhexidine 

solution prevented gingivitis and plaque renewal in the 

absence of brushing. It has now evolved into the industry 

benchmark by which other antiplaque products are evaluated 

[5]. 

With a broad range of antibacterial action, little toxicity, and 

a high binding affinity to skin and mucous membranes, 

chlorhexidine is a cationic bisbiguanide antiseptic [6, 7]. It 

is effective against both gram-positive and gram-negative 

bacteria, certain viruses, and fungi, which has a membrane-

active antibacterial action [8, 9]. The substantivity of 

chlorhexidine has been linked to its antiplaque action [6, 8]. 

It can adhere to negatively charged bacterial walls and oral 

surfaces, including mucosa, saliva, teeth, and acquired 

pellicle. Saliva has been shown to have antibacterial action 

for up to 5 hours after intraoral chlorhexidine rinse 10 and to 

have salivary bacterial counts decreased for more than 12 
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hours [10]. 

Chlorhexidine has been recommended for usage in a number 

of clinical circumstances. It is used in general surgery to 

prevent post-operative sepsis in both the patient and the 

surgeon [11]. On the other hand, mouthwash containing 

chlorhexidine has been suggested in dentistry as a 

supportive measure for maintaining gingival health [12]. 

Numerous studies have shown that it is useful as a pre-or 

post-operative rinse to prevent alveolar osteitis after tooth 

extraction [12-17]. It has been shown that using mouthwash 

containing chlorhexidine is an efficient way to support 

dental health and lessen gingival irritation [18]. Its 

antiplaque qualities are relevant to this. Research has shown 

that the prevention of plaque development promotes quicker 

and less complicated healing of periodontal and peri-implant 

lesions [19-25]. Based on these rationales, several dentists 

recommend using chlorhexidine prior to implant 

implantation surgery. 

Dental implants have been more popular as a means of 

replacing lost teeth ever since they were first introduced. 

Nowadays, implant placement is regarded as standard care 

in the restoration of both fully and partly dentured jaws [26]. 

Dental implants are predicted to have a high success rate; 

reports of survival rates range from 90% to 95% [27]. 

Failures can happen, however, and neither patients nor 

experts are usually particularly good at tolerating these 

setbacks and problems [28, 29]. Despite the many treatment 

options available, if an infection has formed around an 

implant, it is often necessary to remove the infected implant 

ultimately [28, 30]. A potential cause of infection and early 

failure associated with implants is bacterial contamination 

during insertion [31, 32] which is connected to the level of 

asepsis during implant placement operations. 

The main reason for doing this systematic review was the 

lack of agreement among experts about the use of 

mouthwash containing chlorhexidine during implant 

placement surgery to minimize post-operative problems and 

early implant failures. In order to provide evidence-based 

recommendations on existing practices and the peri-

operative use of chlorhexidine mouthwash during implant 

placement surgery, analysis of the available data and 

evaluation of its quality is crucial. 

Objectives 

This systematic review's objective The purpose of this 

systematic review is to evaluate the impact of using a 

mouthwash containing chlorhexidine prior to surgery on the 

incidence of infection problems after implant insertion and 

early implant failure. Failure of an implant to achieve 

osseointegration is known as early implant failure; this 

might occur before prosthesis loading or after a suitable 

amount of healing time after implant surgery [28]. 

In this research, the peri-operative phase lasts for two 

weeks, starting just before the implant placement procedure. 

MATERIALS AND METHODS 

The Preferred Reporting Items for Systematic Reviews and 

Meta-Analysis (PRISMA) shall be adhered to in this 

systematic review [33, 34]. The PICO framework 

(Population, Intervention, Comparison, and Outcome) was 

used to develop the search approach [35, 36]. 

Criteria for Selecting Studies for this Review 
Types of Studies 

All controlled clinical trials, randomized controlled trials, 

and comparative studies evaluating the impact of using a 

peri-operative Chlorhexidine mouthwash during implant 

placement surgery on the rates of i) Implant failure prior to 

prosthetic loading and ii) Infection related to implant 

placement comprise the target sample for this systematic 

review. 

Participant Types 
Patients under general anesthesia or local anesthesia with or 

without sedation who had dental implant installation 

surgery, regardless of age or gender. Included will be studies 

with submerged insertion using any root form implant 

method. 

Patients with diabetes, immunocompromised or 

immunosuppressed states, bacterial endocarditis risk, 

radiation treatment history with the implant site in the field, 

and rapid prosthetic loading on implants will not be included 

in this study. 

Intervention Types 
Studies that have assessed the effectiveness of using 

chlorhexidine mouthwash during the peri-operative period, 

regardless of the dosage, are necessary to avoid post-

operative infections or dental implant failure after implant 

insertion surgery and before prosthesis loading. Studies 

must include a control group that receives no therapy at all 

or a placebo. 

The term "peri-operative use" in this study refers to using 

chlorhexidine mouthwash at any concentration as part of a 

routine, either just before implant insertion surgery or for 

two weeks after implant surgery. 

Studies that do not contain a no-treatment or placebo group 

will be eliminated from comparisons comparing the peri-

operative usage of chlorhexidine mouthwash to other 

formulations of the drug, antiseptic mouthwashes, or 

antibiotics. 

Different Kinds of Result Measurements 
 Infections that occur post-operatively, such as 

osteomyelitis, infections of the soft tissue around the 

implant(s) and extra-orally, and any other subsequent 

systemic infections linked to implant placement. 

Reporting must occur during the healing phase after 

implant implantation surgery and before prosthesis 
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loading. 

 Implant mobility or any implant that has to be removed 

because of discomfort, infection, or gradual marginal 

hard and soft tissue loss is referred to as implant failure 

prior to prosthetic loading. 

Results measured at clinically significant intervals must be 

included in the studies taken into consideration for this 

evaluation. This would occur upon surgical exposure of 

implants after a minimum of three months of recovery and 

during post-operative follow-up within two weeks of 

implant placement. 

Techniques for Finding Research Via Searches 
To find the papers that will be included in or taken into 

consideration for this review, comprehensive search 

procedures were created. The search phrases used were 

descriptive terms for every PICO element, which included 

implant placement, surgery, post-operative infection, loss of 

the implant, and failure of the implant. The following search 

parameters will be used to restrict results: controlled trials, 

randomized, randomized controlled trials, and humans. 

Originally designed to search PubMed/Medline, the search 

method included phrases from regulated vocabulary and free 

text that Boolean operators linked [35]. It will be adjusted 

appropriately for every other database that is searched. 

The Cochrane Handbook for Systematic Reviews of 

Interventions 5.1 describes how to modify and apply the 

Cochrane Highly Sensitive Search Strategy (CHSSS) for 

finding randomized, randomized controlled trials and 

controlled clinical trials where necessary [37]. 

Electronic Searches 
Up to June 30, 2023, the following electronic databases will 

be searched: PubMed/Medline; The Cochrane Central 

Register of Controlled Clinical Clinical (CENTRAL); 

Web of Science, ScienceDirect, EMBASE, and Scopus 

The included research will not be restricted based on 

language, publication year, or status. 

Furthermore, up to Jun 30, 2023, the following registries 

will be examined for any active studies: 

 The National Library of Medicine and the US National 

Institutes of Health manage the Ongoing Trials Register 

(ClinicalTrials.gov). 

 The World Health Organization International Clinical 

Trials Registry Platform (apps.who.int/trial search/); The 

EU Clinical Trials registration (clinical trials 

registration. eu/ctr-search); The International Prospective 

Register of Systematic Reviews (PROSPERO); 

Other Resources 
This research will include hand-searching conducted as a 

component of the Cochrane Worldwide Hand-searching 

Programme, which is accessible on CENTRAL. 

Furthermore, the following journals were found to be very 

relevant to this study; in cases where the Cochrane Oral 

Health Group has not yet hand-searched them, they will be 

done so until June 2023: Journal of Prosthetic Dentistry, 

International Journal of Prosthodontics, British Journal of 

Oral and Maxillofacial Surgery, Journal of Oral and 

Maxillofacial Surgery, International Journal of Oral and 

Maxillofacial Implants, International Journal of Oral and 

Maxillofacial Surgery, Journal of Oral Implantology, 

European Journal of Oral Implantology, Implant Dentistry, 

Journal of Clinical Periodontology, Journal of 

Periodontology, Clinical implant Dentistry and Related 

Research, Clinical Oral Implants Research, Journal of 

Dental Research, International Journal of Periodontics and 

Restorative Dentistry. 

We will examine the reference lists of the publications we 

obtained and pertinent review articles to find any further 

trials that were not in the databases we searched. To find out 

about any current or unpublished studies, personal 

connections and the authors of the identified RCTs will be 

contacted. We will do more manual searches on Google 

Scholar. 

Data Gathering and Analysis: Study Selection 
All recognized papers will have their titles and abstracts, 

where available, screened after duplicates have been 

removed. When the article is judged relevant or when the 

title and abstract do not provide enough information to 

verify that they meet the inclusion requirements, full-text 

copies will be acquired. My academic supervisor will be 

consulted if there is any doubt about whether any research 

may be included or not. Research that does not meet the 

criteria for inclusion in this review will be disregarded either 

now or in the future. 

Extraction and Handling of Data 
The necessary data will be gathered from the selected 

articles using specially created data collection spreadsheet 

(Table 4). When more information is needed or clarification 

is needed, the authors will be notified. 

The following information will be taken out for each trial: 

1. Author(s), publishing year, nation of origin, and 

funding source 

2. Trial procedures: (i) allocation strategy; (ii) participant 

and operator blinding; (iii) blinding outcome measures. 

3. Participants: (i) age; (ii) sample size and calculation; 

(iii) nationality and ethnicity; (iv) inclusion and 

exclusion criteria. 

4. Interventional details.  

5. Outcomes: information on the stated results, such as 

the date and technique of assessment. 

Evaluation of the Listed Studies' Bias Risk 
The Cochrane risk of bias tool, which is detailed in Chapter 
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8 of the Cochrane Handbook for Systematic Reviews of 

Interventions, will be used to evaluate the risk of bias in the 

studies that have been determined to be appropriate for 

inclusion in this review [36, 37]. 

A critical assessment instrument that has been specifically 

created will be used to evaluate each experiment [38]. The 

degree of bias risk for each of the following domains will be 

judged: 

1. Bias in selection: (i) creation of sequences; (ii) 

allocation and concealment. 

2. Performance bias: Participant and staff blinding. 

3. Blinding result assessment: Detection bias. 

4. Completeness of outcome data: Attrition bias. 

5. Selective outcome reporting: A reporting bias. 

6. Bias from other sources. 

The whole risk of bias evaluation will be completed without 

hiding any information about the study's authors, 

organizations, or journal type from the assessor. When 

doing the risk assessment, I shall discuss any doubts with 

my academic supervisor. The evaluation's findings will 

classify the evaluated research in the following ways [36]: 

• Low Risk of Bias: Every important domain was 

deemed to have a low risk of bias, meaning that a 

plausible bias was unlikely to change the findings 

materially. 

• One or more domains are deemed to be at uncertain risk 

of bias (plausible bias that casts doubt on the findings). 

• High Risk of Bias: one or more domains are deemed 

to be at high risk of bias (plausible bias that significantly 

reduces the confidence in the findings). 

Furthermore, GRADE40—an acronym for Grading of 

Recommendations, Assessment, Development, and 

Evaluation—will be finished. Randomized controlled trials 

will be ranked highly using GRADE, whereas observational 

research will be ranked poorly. These ratings will then be 

improved or reduced based on further evaluation of certain 

characteristics [39-41]. The ultimate assessment of the 

evidence's quality will be as follows (Table 1).  

Table 1. Description of GRADE [39] 

Final Grade Description 

High 

 

It is very unlikely that further research will alter 

our level of confidence in the impact estimate. 

Moderate 

O 

Our level of confidence in the effect estimate is 

likely to be significantly impacted by further study, 

which might also alter the estimate. 

Low 

OO 

Our confidence in the estimate of effect will likely 

be significantly impacted by further study, which 

will also modify the estimate. 

Very Low 

OOO 

Regarding the impact estimate, we have yet to 

learn. 

Additional quality assessment will be carried out by 

verifying whether or not a sample size calculation was done, 

evaluating how clearly the inclusion and exclusion criteria 

were defined, evaluating the comparability of the treatment 

and control groups at enrolment, and determining whether or 

not the established study protocol has been followed. 

Metrics Evaluating the Impact of Therapy 
The effectiveness of using mouthwash containing 

chlorhexidine before implant insertion surgery will be 

determined by comparing the rates of post-operative 

infections and implant early failures between the treatment 

and control groups. 

When dealing with binary outcomes, the impact of the 

intervention will be estimated, represented as a Relative 

Risk, and the Reduction in Relative Risk (%) of the 

outcomes will be computed as a consequence of the 

intervention. In the case of continuous outcomes, mean 

differences and 95% confidence intervals will be utilized to 

summarize the data for each group based on the mean 

difference and standard deviations. 

The Subject of Analytic Problems 
The patient and the implant will be the two units of analysis 

in this evaluation. 

Handling Incomplete Data 
Any missing data from trials that are considered eligible or 

possibly eligible for inclusion in this research will be 

contacted by the authors. 

Evaluation of Heterogeneity 
The assessment of clinical heterogeneity will be conducted 

by a comparative analysis of the attributes of the studies that 

meet the inclusion criteria for this review. We will compare 

PICO component similarities as stated in the included 

studies' criteria. Medical Both the methodological and 

clinical variety of the included research will be assessed. If 

enough papers are found that meet the criteria for inclusion 

and statistical analysis, and if the necessary expert assistance 

is available, further statistical analysis of heterogeneity and, 

if feasible, a meta-analysis will be carried out. 

RESULTS AND DISCUSSION 

Search Results 
 

 

 

 

 



AlShahrani et al.: The Influence of Chlorhexidine Mouthwash Use on Post-Operative Infection Rate of Dental Implants- A Systematic Review 

 

116                                                                                                Archives of Pharmacy Practice ¦ Volume 14 ¦ Issue 3   ¦ July – September 2023  

 

 
Figure 1. Study Flow Diagram 

 

Two hundred fifty-one references to papers that fit the 

search parameters were found after the electronic search and 

further searches were finished. The diagram of the research 

flow is shown in Figure 1. After removing duplicate entries, 

108 records were left. 

After that, the remaining references were screened for titles 

and abstracts; publications that blatantly failed to satisfy the 

inclusion requirements were excluded. The 11 remaining 

papers that were judged obviously eligible or maybe eligible 

for inclusion in this study were acquired and subjected to 

further evaluation. Full-text copies of these publications 

were obtained [40-50]. 

To find any research that could be suitable for inclusion in 

this review, the bibliographical references of all possibly 

eligible studies and any linked papers were also looked 

through. 

Excluded Studies 
Eleven potentially suitable studies were examined in their 

entirety but were not included in this evaluation for the 

following reasons: 

• Absence of a placebo or "no treatment" group [41-43, 

45]. 

• Inaccurate comparisons, interventions, or other inclusion 

requirements [44, 46-50].  

Included Research 
There was just one research that qualified for this review's 

inclusion [41]. The sole research that met the requirements 

for this systematic review was this one, which assessed the 

impact of peri-operative chlorhexidine rinse on the 

frequency of post-operative problems and implant success. 

The following were the features of the included study: 

Features of the trial environment and the investigators 

0.12% Chlorhexidine Digluconate Rinses' Effect on Implant 

Success and Infectious Complication Rates 41 was a 

participant in a lengthy, prospective, multidisciplinary, 

randomized, multicenter trial that looked at how implant 

application, design, and insertion site affected crestal bone 

height and clinical outcome [50]. This research was one of 

the biggest of its type carried out in the United States of 

America and was carried out by the Dental Implant Clinical 

Research Group (DICRG) [50]. 

Conventional techniques were used to compute the sample 

size [51]. The calculation for a single percentage utilized a 
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one-tail test with α = 5% and a power of 90%, along with a 

predicted dropout of 10%. After this computation, a sample 

size of 300 cases was obtained, with 60 instances for each of 

the therapy groups mentioned in the participant 

characteristics section below.  

The investigation was carried out in 32 geographically 

dispersed places under carefully monitored circumstances. 

These included two dentistry schools and thirty Department 

of Veterans Affairs (DVA) Medical Centers. Nearly 90% of 

the investigators had advanced specialist training, and all 

had expertise in clinical care and research. They included 

instructors from seven US dentistry schools (Temple 

University, University of Alabama at Birmingham, Indiana 

University, New York University, University of Michigan, 

University of Pittsburgh, Medical College of Virginia, and 

University of Michigan) as well as clinicians and 

researchers from the DVA.  

An unbiased group of globally renowned scholars oversaw 

the examination. DICRG has published several publications 

since the start of this project in 1991 [40, 51-69]. 

Characteristics of the Participants 
The population was made up of 595 patients, the majority of 

whom were male Caucasians ranging in age from 20 to over 

80. 

Groups: 35 patients in the 20–29 age range, 36 patients in 

the 30-39 age range, 88 patients in the 40–49 age range, 74 

patients in the 50–59 age range, 150 patients in the 60–69 

age range, 94 patients in the 70–79 age range, and 3 patients 

in the 80+ age range. 

Ethnicity: 378 White (Caucasians), 64 African American, 

24 Hispanic, 8 Asian, and 3 Native American are among the 

ethnic groups represented.244 individuals had a healthy 

American Society of Anesthesiology (ASA) rating, 226 had 

a moderate degree of systemic illness, and 9 had a severe 

type. 

Inclusion Criteria 
• Patients are required to fall into one of five treatment 

categories: partial maxilla, partial mandible, partial 

posterior maxilla, partial anterior maxilla, and partial 

edentulous mandible. 

• Tolerable at-home dental treatment. 

• Qualified for care at any of the 1 million+ participating 

facilities around the country. 

Exclusion Criteria 
Any of the following health issues or dental issues: 

 Limiting Circumstances on Life Expectancy 
a. Acute illnesses 

b. Immunocompromised conditions 

c. Leukemia 

d. Disorders involving collagen (such as lupus 

erythematosus, scleroderma, etc.). 

e. A compromised state of health 

 

 Medical Disorders That Could Make 
Demanding Dental Care Unsafe for the 
Individual Receiving Treatment or the Dentist 

Insulin-dependent diabetes, long-term steroid treatment, 

radiation therapy to a possible implant site, anticoagulants, 

viral hepatitis, hemodialysis, severely mentally disturbed 

patients, heart surgery within the previous six months, and 

chronic nephritis are among the conditions that might be 

included. 

 Health, Psychological, and Behavioral Traits 
That Reduce the Value of Therapy for the 
Patient or the Evaluation of Treatment 
Outcomes 

The following conditions must be met 

a. extreme physical disability that impairs manual 

dexterity 

b. mental incompetence 

c. substance misuse 

d. excessive, unreasonable expectations of function and 

beauty 

e. poor motivation 

f. metabolic abnormalities 

g. severely being overweight or underweight. 

 

 Dental Problems 
a. Inadequate oral hygiene 

b. Acute necrotizing ulcerative gingivitis  

c. Disorders of the temporomandibular joint 

d. Bruxism 

e. Jaw or facial pain 

f. Numbness or prickling feeling in the mouth 

g. Any infections in the mouth 

h. Background of facial or jaw fractures  

Features that Make Up the Interventions 
Pre-operative mouthwash with chlorhexidine as opposed to 

no pre-operative rinse. 

• Group Receiving Treatment: Chlorhexidine 

digluconate 0.12% (Peridex, Proctor & Gamble, 

Cincinnati, OH) rinsed in the mouth both before and for 

two weeks after implant implantation. 

• Control Group: Mouthwash was not used. 

• Qualities of the Result Measures 
• Infection After Surgery: The included research 

discussed "infectious complications." This group 

included the following conditions: "acute osteomyelitis," 

"chronic osteomyelitis," "persistent febrile condition," 

"peri-implant infection," "systematic infection secondary 

to implant," and "infection of soft tissue extra-orally." 

• With the exception of one case that included 
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microbiological testing, all reports of infectious 

complications were based only on clinical judgment. The 

information was entered into standardized data-

collecting forms on the day of implant placement, at the 

time of suture removal (5-7 days later), throughout the 

healing phase (4-6 months), and at implant exposure. 

• Implant Failure Prior to Prosthetic Loading: 
While implant failure was reported in this trial, the data 

presented did not allow the evaluation of the 

intervention's impact on this outcome as required by the 

protocol for this review. The information supplied 

demonstrates how the existence of infectious 

complications impacts the frequency of implant failure 

to integrate. All patients with infectious problems from 

the "treatment" and "control" groups were included in 

this pooled data set; implant failure rates for each group 

were not examined or specified. 

Risk of Bias of the Included Study 
Summary of risk of bias assessment: Lambert et al. 1997 

 Random sequence generation (Selection bias) 

 Allocation concealment (Selection bias) 

 
Blinding of participants and personnel (Performance 

bias) 

 Blinding of outcome assessment (Detection bias) 

 Incomplete outcome data (Attrition bias) 

 Selective reporting (Reporting bias) 

 Other bias 

For research to be included in this category, all domains 

have to be judged to have a low risk of bias. The study's 

overall risk of bias will correspond with the degree of bias 

that was determined to be uncertain or high in any one of the 

evaluated areas.  

The results of the included study were subjected to a risk of 

bias evaluation, and the overall risk of bias was determined 

to be High. The following are additional information for 

each of the evaluated domains: 

Allocations: The purpose of the first study [52], which 

started the data gathering procedure, was to look into how 

implant application, design, and implantation site affected 

crestal none height and clinical success. In order to 

randomly assign patients to each of the therapy groups, a 

computer-generated assignment was used in this research 

design. Additionally, there is proof of allocation 

concealment. 

Nevertheless, there was no proof that patients had been 

randomly assigned to the designated "treatment" and 

"control" groups, as stated in the research that was part of 

this analysis [41]. The clinician's choice and practice pattern 

determined which patients were placed in which groups.  

The patients in the "treatment" group were those seen by 

doctors who regularly administer peri-operative 

chlorhexidine rinse. In contrast, the patients in the "control" 

group were seen by doctors who do not usually provide 

chlorhexidine mouthwash. As a result, bias in allocation risk 

is deemed significant. 

Blinding: Regarding the procedures detailed in the included 

trial, there was no indication that the patients or researchers 

were concealed. Nevertheless, this study's outcome 

assessment was blinded as, at the time of data collection, the 

researchers needed to be made aware of the treatments or 

study outcome measures that would be evaluated. There is 

proof that the risk of detection bias is minimal, and the 

danger of performance bias is significant. 

Incomplete Outcome Data: The final analysis included 

all patients who started the trial and finished it. No 

significant adverse events, treatment withdrawals, trial 

group changes, or losses to follow-up occurred. Minimal 

chance of attrition bias. 

Selective Reporting: There currently needs to be proven 

statistical techniques to identify selective reporting in 

research studies [36]. The findings presented in the results 

section were compared with the outcomes mentioned in the 

technique part of the included study. Furthermore, the 

published report was checked with the procedure that was 

retrieved. Despite this, there were no differences between 

the findings presented in the results section and the results 

given in the study's methodology. Not all of the results were 

included in the original protocol of the research. 

Furthermore, the results for the outcome measure "implant 

failure" compared all patients with infectious complications 

to all other patients, irrespective of the allocation to a 

treatment group, rather than classifying the patients into 

"treatment" and "control" groups. It was not disclosed how 

many patients in the therapy or control groups eventually 

had an implant failure. For further information, we got in 

touch with the writers. It is uncertain whether reporting bias 

is a danger. 

Additional Possible Causes of Bias: There is 

evidence that the original procedure needed to be followed 

in this research. The original protocol did not contain the 

interventions that are the subject of this research. 

Furthermore, it is said that the first guideline suggested that 

patients undergoing dental implants be given a prescription 

for Chlorhexidine mouthwash two weeks after the procedure 

and just before the implant installation procedure. 

According to the research, practitioners' individual "practice 

pattern" ultimately determines whether or not to administer 

chlorhexidine. 

The protocols of this research contained a number of co-

interventions, the effects of which were not explained by the 

- 

? 

- 

+ 

+ 

? 
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study's conclusions. Pre-operative antibiotic usage, which 

was given to a few of the patients included, is one instance 

of that. While the authors mentioned in passing how using 

peri-operative antibiotics affected the results in comparison 

to using chlorhexidine mouthwash, they did not go into 

detail about the precise number of patients or group 

assignment. 

Core-Vent Bioengineering and the Department of Veterans 

Affairs contributed the majority of the funding for this 

research. Johnson & Johnson Professional Dental Care, 

Lactona Corporation, Oral-B Laboratories, Bio-

Research/Siemens, Dentsply/Core-Vent Division, J.F. 

Jelenko & Company, Bausch & Lomb Oral Care Division, 

and Procter & Gamble Health and Personal Care Division 

also gave secondary assistance. Before the publishing, these 

sponsors were not subject to any data. 

The quality of the evidence was deemed GRADEOOO. 

(Table 1). 

Effects of Interventions 
Chlorhexidine Versus Placebo or No Treatment 
The included experiment contrasted using mouthwash 

containing 0.12% Chlorhexidine digluconate before implant 

implantation surgery (treatment group) with not using 

mouthwash before surgery (control group). 

2,641 implants and 595 patients in total were involved in the 

research. There were 325 patients (1,387 implants) in the 

treatment group and 270 individuals (1254 implants) in the 

control group. By the time the research was over, every 

patient was registered. 

Table 2. Patients with infection complications 

 Infection (%) No infection Total 

Treatment 19 (5.8) 306 325 

Control 25 (9.3) 245 270 

Total 44 551 595 

 

Table 3. Implants with infection complications 

 Infection (%) No infection Total 

Treatment 57 (4.1) 1,330 1,387 

Control 109 (8.7) 1,145 1,254 

Total 166 2,475 2,641 

Post-Operative Infection (Implants) 
Infectious problems were documented in 166 implants 

overall after the implant insertion procedure. Out of these 

implants, 109 belonged to the control group, and 57 

belonged to the treatment group. The study's findings 

revealed that the control group's 8.7% of implants had 

infectious problems more than twice as often as the 

treatment group's 4.1% (Table 3). 

These findings showed that using chlorhexidine mouthwash 

perioperatively significantly reduced the risk of infection 

problems surrounding implants (P=0.001). The computed 

relative risk was 0.49. When chlorhexidine is given 

perioperatively, there is a 51% decrease in the relative 

chance of an infectious complication developing in a 

submerged implant. 

Post-Operative Infection (Patients) 
Infectious problems were observed in 166 cases. There were 

25 patients in the control group and 19 patients in the 

therapy group (Table 2). In the treatment group, the rate of 

infectious complications was 5.8%, but in the control group, 

it was 9.3% (P=0.397). 

Further analysis of these findings revealed that there was no 

change in the incidence of infectious complications between 

the treatment and control groups (7.09% and 7.29%, 

respectively) when pre-operative antibiotics were taken. On 

the other hand, the incidence of infection complications was 

14.62% in the control group and 8.29% in the treatment 

group when pre-operative antibiotics were not given. This 

showed that there was a significant difference (p=0.001) 

between the two groups. 

When chlorhexidine is taken perioperatively, the likelihood 

of a patient experiencing an infectious complication 

associated with a submerged implant is reduced by 36%, 

with a relative risk of 0.63. 

Implant Failure Before Prosthetic Loading 
According to the review procedure, the included research 

failed to provide the data needed to analyze this outcome 

measure. The impact of infectious complications on implant 

integration failure was evaluated in this research, 

independent of the usage of mouthwash containing 

chlorhexidine. It was shown that there was a higher chance 

of the implant failing to osseointegrate when there was an 

infection problem after surgery. 
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Table 4. Data collection spreadsheet. 
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- 4.1% of the treatment group and 

8.7% of the control group had an 

infectious implant complication. 

- Patients with infectious 

complications: 9.3% under control 

and 5.8% undergoing treatment 

 

It is thought that the main chemical agent for controlling 

plaque is chlorhexidine. There is no questioning its chemical 

effectiveness as an antiplaque agent—a large body of 

research supports its usage in this capacity [70]. Depending 

on when they start, implant failures are divided into two 

categories: early and late [71]. Failure to sustain 

osseointegration as a consequence of a process involving its 

breakdown (peri-implant illness) is the cause of late implant 

failure [71]. This category is beyond the purview of this 

evaluation; the medical community has reached an 

agreement about the use of chlorhexidine in treating 

implants that have peri-implant disease [72]. 

It is hypothesized that early implant failure stems from 

disruption of the healing process, leading to a failure to 

achieve osseointegration [71-78]. A certain percentage of 

early implant failures are thought to be caused by bacterial 

contamination during implant insertions [28, 30]. Preventing 

bacterial contamination of the surgical site is crucial for 

infection prevention and for fostering an environment that is 

conducive to post-operative recovery [18-22, 25-69, 71-73, 

79]. 

Furthermore, it has been shown that inflammation, which 

predominates in the early phases of post-operative wound 

healing, enhances the production of biofilms [73, 74]. While 

patient-performed mechanical plaque management is seen to 

be the best way to avoid periodontal and peri-implant 

infections, patients find it difficult to bear after surgery 

because of pain and sensitivity at the surgical site. 

Consequently, the only way that patient may accept 

controlling plaque in the early post-surgical time may be 

through pharmacological measures. 

Recent systematic studies [29, 32] have examined 

preventive antibiotics and shown that taking them as a single 

dosage before surgery is beneficial. Antibiotic prophylaxis 

is outside the purview of this article. However, if using a 

mouthwash containing chlorhexidine right before implant 

placement surgery can improve results, it could offer an 

alternative to prophylactic antibiotics, their side effects, and 

the worrying problem of bacterial resistance [80-82]. 

Because there is a dearth of scholarly literature on this 

subject, the protocol for this research has had to be updated 

and changed since it was first developed in order to be more 

comprehensive. Because randomized controlled trials 

provide high-quality data, it was originally determined that 

only these types of research would be included. Later on, 

however, comparative research and controlled trials were 

also included. Participants' types were not restricted to 

people with any medical disorders that would increase their 

risk of infection and post-operative complications, which 

might reduce the usefulness of extrapolating the treatments' 

effects over a larger population. 

Studies that met the inclusion criteria had to assess the usage 

of chlorhexidine mouthwash during surgery. A drawback of 

this study is that it only looks at pre-operative and post-

operative usage of Chlorhexidine mouthwash together in 

one group. The dearth of published trials necessitated 

accepting this. It was determined to exclude trials in which 

there was no treatment or placebo in order to assess the 

advantages of using chlorhexidine as opposed to not using it 

at all. It would not have answered the particular issue of this 

study to compare the usage of a mouthwash containing 

chlorhexidine to other mouthwashes [42, 83] or other types 

of chlorhexidine [41, 43, 45]. 

The inclusion criteria similarly restricted the implant design 

to root shape, submerged healing procedure, and no 

immediate loading. This was designed to promote 

uniformity and minimize the factors that would undermine 

the analysis's conclusions of confidence. 

In order to assess the impact of chlorhexidine on the 
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incidence of post-operative infections and problems that 

might result in implant loss before prosthetic loading, the 

outcome measures outlined in the protocol for this study 

were chosen. 

Only one article was deemed appropriate after a thorough 

search of the literature for trials that fit the inclusion criteria. 

The study's total risk of bias was found to be high, which 

significantly affects the value of the evidence it produced. 

Randomization of patients into treatment and control groups 

needed to be done correctly. This was based on the standard 

procedures followed by the professionals, which either 

included or did not entail the use of chlorhexidine during 

surgery. However, these medical professionals were 

unaware that the usage of chlorhexidine would be examined 

and assessed. It is difficult to hide the usage of 

chlorhexidine, whether the patient or the doctor is doing the 

hiding. Nonetheless, this may be used in well-thought-out 

studies. 

The fact that the intervention was examined indirectly was 

the primary factor contributing to the high overall risk of 

bias in this research. It should have been covered in the first 

study's protocol [50]. After the bias risk was identified and 

the data were obtained indirectly, the study's initial 

preliminary GRADE of 2 was reduced to 1. This GRADE 

indicates that there is very little confidence in the impact of 

chlorhexidine on the results of dental implant surgery. 

According to the study's findings, using a mouthwash 

containing chlorhexidine before surgery decreased the risk 

of infection problems throughout the healing process. It was 

also shown that there is a strong correlation between the 

probability of an infectious complication and implant failure 

during the submerged healing phase.  

Chlorhexidine has been shown in several trials to be useful 

in lowering the bacterial load of microorganisms linked to 

periodontal disease. Numerous investigations have 

discovered these microbes in the peri-implant space [84-86]. 

Furthermore, studies have shown that chlorhexidine lowers 

the risk of problems from various intraoral surgical 

procedures as well as gingivitis [81, 84-90]. 

More recently, there have been concerning instances of an 

allergic response to chlorhexidine, resulting in anaphylaxis 

[91-93]. Serious side effects are uncommon, although they 

may occur while using chlorhexidine. A recent research 

paper found 65 published case reports of allergy linked to 

chlorhexidine that have been published since 1994 [79]. 

Hypersensitivity responses of Type I and Type IV may be 

brought on by chlorhexidine. A medical device warning and 

a medication safety update were published by the Medicines 

and Healthcare Products Regulatory Agency (MHRA) due 

to the underrecognition of chlorhexidine as a cause of 

anaphylaxis [94, 95]. These were intended to raise 

awareness of the possibility of allergic responses to 

chlorhexidine. 

The primary risk associated with these allergic responses is 

that chlorhexidine was never considered a potential allergen 

by medical practitioners. Concerned organizations are 

addressing this problem, yet chlorhexidine usage in 

dentistry, medicine, cosmetics, and other non-healthcare 

industries is still growing [79, 96, 97]. 

The use of chlorhexidine during the peri-operative phase of 

implant insertion needs further investigation. The use of 

chlorhexidine as a topical antibacterial to guard against 

infectious problems may make more sense, given the 

growing danger of resistant strains of microorganisms 

emerging as a consequence of systematic antimicrobial 

overuse. However, only carefully planned studies will be 

able to establish this. 

CONCLUSION 

Very little data suggests that using chlorhexidine as a peri-

operative rinse lowers the likelihood of implant failure and 

post-operative infections during the submerged healing 

phase. 

The suggestion for the peri-operative administration of 

chlorhexidine during implant insertion needs more solid 

data. Chlorhexidine has to be evaluated in more well-

planned studies for that goal. Even in the unlikely event that 

no adverse effects are noted, these studies must be carefully 

monitored and report any that are. 
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