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Introduction

Abstract
Background

Perioperative antibiotic prophylaxis is critical in reducing the risk of
infection in dental implant surgery. Amoxicillin, a commonly prescribed
antibiotic, is often used, but optimal dosing regimens remain unclear. This
study aims to evaluate the effectiveness of different amoxicillin regimens
in preventing postoperative infections following implant surgery.

Materials and Methods

A randomized controlled trial was conducted with 120 patients undergoing
dental implant surgery. Participants were divided into three groups of 40
each: Group A received 2g of amoxicillin 1 hour preoperatively; Group B
received 2g of amoxicillin 1 hour preoperatively and 500mg every 8 hours
for 7 days postoperatively; Group C received a placebo. The primary
outcome measure was the incidence of postoperative infection within 30
days, evaluated by clinical examination and patient-reported symptoms.

Results

Postoperative infection rates were significantly different across the
groups. Group A showed a 5% infection rate, Group B showed a 2%
infection rate, and Group C showed a 15% infection rate. Statistical
analysis revealed that both Group A and Group B had significantly lower
infection rates compared to the placebo group (p < 0.01). Additionally,
Group B had a slightly lower infection rate than Group A, but this
difference was not statistically significant (p > 0.05).

Conclusion

The study demonstrates that a single preoperative dose of 2g amoxicillin
significantly reduces the risk of postoperative infections in dental implant
surgery compared to a placebo. An extended regimen of amoxicillin
postoperatively offers a marginal benefit over the single dose. These
findings support the use of perioperative antibiotic prophylaxis with
amoxicillin in dental implant surgery.
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Dental implant surgery has become a widely accepted and effective treatment for replacing
missing teeth, providing both functional and aesthetic benefits to patients. However, the
procedure is not without risks, with postoperative infections being a significant concern that
can compromise implant success (1). Perioperative antibiotic prophylaxis has been shown to
reduce the incidence of such infections, yet there remains debate over the optimal antibiotic

regimen (2,3).
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Amoxicillin, a broad-spectrum beta-lactam antibiotic, is frequently used in dental surgeries due
to its efficacy against oral pathogens and favorable pharmacokinetic profile (4). Despite its
common use, there is limited consensus on the most effective dosing strategy. Some studies
suggest that a single preoperative dose is sufficient, while others advocate for a more extended
regimen to provide ongoing protection during the critical healing period (5,6).

A randomized controlled trial by Esposito et al. (7) highlighted the potential benefits of
perioperative antibiotic prophylaxis in dental implant surgery, but the study called for further
research to establish the optimal dosing protocol. Similarly, a systematic review by Chrcanovic
et al. (8) emphasized the need for well-designed clinical trials to compare different antibiotic
regimens in terms of efficacy and safety.

This study aims to address this gap by comparing the effectiveness of different amoxicillin
regimens in preventing postoperative infections following dental implant surgery. By
evaluating both a single preoperative dose and an extended postoperative regimen, this research
seeks to provide evidence-based recommendations for clinicians to optimize patient outcomes
in implant dentistry.

Materials and Methods
Study Design

This randomized controlled trial was conducted at a dental implant center over a period of 12
months. The study protocol was approved by the Institutional Review Board, and all
participants provided written informed consent.

Participants

A total of 120 patients requiring dental implant surgery were enrolled in the study. Inclusion
criteria included patients aged 18-70 years, good general health, and no contraindications to
dental implant surgery. Exclusion criteria were patients with allergies to amoxicillin, current
use of antibiotics, systemic conditions affecting bone metabolism, or ongoing infections at the
surgical site.

Randomization and Blinding

Participants were randomly assigned to one of three groups using a computer-generated
randomization sequence. The allocation was concealed using sealed opaque envelopes. Both
the patients and the clinical staft assessing the outcomes were blinded to the group assignments.

Intervention
e Group A: Patients received 2g of amoxicillin orally 1 hour before the implant surgery.

e Group B: Patients received 2g of amoxicillin orally 1 hour before the implant surgery,
followed by 500mg of amoxicillin every 8 hours for 7 days postoperatively.

e Group C: Patients received a placebo 1 hour before the implant surgery.
Surgical Procedure

All implant surgeries were performed by the same experienced oral surgeon under local
anesthesia. Standard surgical protocols for dental implant placement were followed, including
flap elevation, osteotomy preparation, implant insertion, and suturing.

Outcome Measures
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The primary outcome measure was the incidence of postoperative infection within 30 days
after surgery. Postoperative infection was defined based on clinical criteria, including pain,
swelling, erythema, suppuration, and fever. Secondary outcomes included patient-reported pain
levels and any adverse events related to antibiotic use.

Data Collection and Follow-Up

Patients were evaluated at 1, 7, 14, and 30 days postoperatively. Clinical examinations were
conducted at each visit to assess for signs of infection. Patients were also instructed to report
any adverse symptoms or complications immediately. Pain levels were recorded using a visual
analog scale (VAS) at each follow-up visit.

Statistical Analysis

Data were analyzed using SPSS software version 25.0. Descriptive statistics were used to
summarize baseline characteristics and outcome measures. The incidence of postoperative
infection between groups was compared using the chi-square test. Continuous variables, such
as pain levels, were compared using ANOVA. A p-value of <0.05 was considered statistically
significant.

Results
Patient Demographics

A total of 120 patients were enrolled and completed the study. The baseline characteristics of
the patients in each group are summarized in Table 1. There were no significant differences in
age, gender, or medical history between the groups.

Table 1. Baseline Characteristics of the Study Participants

Characteristic Group A (n=40) | Group B (n=40) | Group C (n=40)
Age (years) 452+ 124 46.1 £13.2 448 +11.9
Gender (M/F) 22/18 21/19 23/17

Smoking status (Y/N) | 8/32 7/33 9/31

Medical history

- Diabetes 4 3 5

- Hypertension 6 5 7

Postoperative Infection Rates

The incidence of postoperative infection within 30 days is presented in Table 2. Group A had
an infection rate of 5%, Group B had an infection rate of 2%, and Group C had an infection
rate of 15%. Both Group A and Group B had significantly lower infection rates compared to
Group C (p < 0.01). There was no significant difference in infection rates between Group A
and Group B (p > 0.05).

Table 2. Incidence of Postoperative Infection

Group Number of Infections | Infection Rate (%)

Group A (2g pre-op) 2 5
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Group B (2g pre-op + post-op) | 1 2
Group C (placebo) 6 15

Pain Levels

Pain levels, as measured by the visual analog scale (VAS), are shown in Table 3. Patients in
Group B reported significantly lower pain levels on postoperative days 7 and 14 compared to
Group A and Group C (p < 0.05).

Table 3. Pain Levels (VAS)

Postoperative Day | Group A (n=40) | Group B (n=40) | Group C (n=40)
Day 1 45+1.2 43+1.1 47+13
Day 7 23+£0.8 1.8 £0.6* 29+1.0
Day 14 1.2+0.5 0.8+0.4* 1.5+0.7
Day 30 0.5+0.2 0.4+0.1 0.6+0.3

*Significant difference compared to Group A and Group C (p < 0.05).
Adverse Events

No serious adverse events related to the antibiotic regimens were reported. Mild
gastrointestinal disturbances were noted in 5% of patients in Group B, but these did not
necessitate discontinuation of the antibiotic.

In summary, the results indicate that both a single preoperative dose and an extended
postoperative regimen of amoxicillin significantly reduce the incidence of postoperative
infections in dental implant surgery. The extended regimen also provides the added benefit of
lower pain levels postoperatively.

Discussion

The findings of this study demonstrate that both a single preoperative dose and an extended
postoperative regimen of amoxicillin are effective in reducing the incidence of postoperative
infections following dental implant surgery. This aligns with previous research indicating the
benefits of antibiotic prophylaxis in implant dentistry (1,2).

Group A, which received a single preoperative dose of 2g amoxicillin, showed a significant
reduction in infection rates compared to the placebo group (5% vs. 15%, p < 0.01). This
supports the efficacy of a single high-dose antibiotic regimen as an effective prophylactic
measure, consistent with studies by Esposito et al. and Lambert et al., which found reduced
infection rates with preoperative antibiotics (3,4).

Group B, receiving both a preoperative dose and a 7-day postoperative regimen, had the lowest
infection rate at 2%. While this regimen provided a marginally lower infection rate than the
single dose regimen, the difference was not statistically significant (p > 0.05). This suggests
that while extended antibiotic use may offer additional protection, a single high-dose
preoperative administration might suffice for most patients. This is corroborated by findings
from Ata-Ali et al., who noted similar results with short versus extended antibiotic courses (5).

An interesting outcome was the lower pain levels reported in Group B. Patients receiving the
extended antibiotic regimen experienced significantly less pain on days 7 and 14
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postoperatively (p < 0.05). This could be attributed to the prolonged anti-inflammatory and
antibacterial effects of the continued antibiotic use, as suggested by Laskin et al. in their
research on postoperative pain management (6-10).

The results of this study have practical implications for dental practitioners. Given the
comparable efficacy of both regimens in preventing infections, a single preoperative dose of
amoxicillin may be preferred due to better patient compliance, lower risk of antibiotic
resistance, and reduced costs. However, for patients at higher risk of postoperative
complications, such as those with systemic conditions or immunocompromised states, an
extended regimen might be more beneficial.

This study has several limitations, including a relatively small sample size and short follow-up
period. Further research with larger cohorts and extended follow-up is needed to confirm these
findings and explore the long-term effects of different antibiotic regimens. Additionally,
investigating the impact of other antibiotics and dosing strategies could provide more
comprehensive guidelines for clinical practice.

Conclusion

This study reinforces the importance of antibiotic prophylaxis in dental implant surgery,
demonstrating that both single preoperative and extended postoperative regimens of
amoxicillin effectively reduce postoperative infections. While the extended regimen may offer
additional benefits in terms of pain reduction, the single dose regimen is highly effective and
may be preferable in routine clinical practice.
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