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ABSTRACT

Background: Antibiotic resistance is a growing
global health concern, largely driven by the
irrational and excessive use of antibiotics. In oral
implantology, prophylactic antibiotic use is
common; however, its necessity in routine cases
remains controversial. This study aimed to evaluate
the current trends in antibiotic prescription
practices among dental professionals performing
implant surgeries in Pune City and to assess their
adherence to evidence-based guidelines.

Methods: A cross-sectional, questionnaire-based
survey was conducted among 92 dental
practitioners involved in oral implant surgery in
Pune. The questionnaire assessed demographic
details, prescribing patterns (timing, type, and
duration), clinical decision-making, and awareness
of antibiotic stewardship and guidelines. Data were
analysed using descriptive statistics and chi-square
tests, with significance set at p < 0.05.

Results: The majority of practitioners (58.70%)
had 5-15 years of implantology experience. Most
respondents (44.57%) prescribed antibiotics both
pre- and postoperatively, while 63.04% prescribed
them for 5 days. Amoxicillin—clavulanic acid was
the most commonly used antibiotic (84.78%). Only
39.13% were aware of established clinical
guidelines, and 60.87% lacked such awareness. A
significant ~ proportion ~ (72.83%)  reported
postoperative infections despite antibiotic use.
Statistical analysis revealed highly significant
variations in prescribing practices (p < 0.001),
indicating inconsistent adherence to evidence-based
protocols.

Conclusion: The study highlights considerable
variability and a tendency toward overprescription
of antibiotics in implant dentistry, along with
limited awareness of guidelines. Strengthening
antibiotic stewardship, promoting evidence-based
protocols, and enhancing continuing dental
education are essential to optimize prescribing
practices and combat antimicrobial resistance.

KEYWORDS: Antibiotic stewardship; Dental
implants; Antibiotic prescribing; Implant surgery;
Antimicrobial resistance; Prophylaxis.

I INTRODUCTION

The increasing resistance to antimicrobial drugs has
become a global concern and poses a serious threat
to human health. As bacteria develop resistance,
modern medical treatments become less effective,
making many diseases harder to manage and cure.
This growing problem impacts not only healthcare
systems but also society as a whole. Therefore,
antibiotics should be wused only when truly
necessary, as their excessive use accelerates the
emergence of resistant bacteria. To prevent this,
antibiotic administration must be guided by well-
established scientific evidence and clearly defined
protocols.!

The present article outlines a comprehensive
investigation into the patterns of antibiotic
prescription for oral implant surgery among dental
practitioners in Pune city. The study focuses on
evaluating practitioners’ awareness, prescribing
practices, and perceptions regarding antibiotic use
in implant dentistry. Emphasis is placed on the
necessity of formulating evidence-based guidelines
to  mitigate issues such as antibiotic
overprescription and the escalating problem of
antimicrobial resistance.’

The prophylactic use of antibiotics has become
common  practice, aimed at  minimizing
postoperative infections and implant failure.
However, evidence supporting routine antibiotic
use in otherwise healthy patients remains
inconclusive, raising concerns about
overprescription and  its  contribution to
antimicrobial resistance.> Recent trends have
focused on the routine administration of antibiotic
prophylaxis, with clinical research being examined
to substantiate its application. For several decades,
the use of antibiotics in dental surgical procedures
has been advocated by major professional
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associations. The CDA specifies that “all dental
procedures involving significant oral bleeding
and/or exposure to potentially contaminated tissue
typically require antibiotic prophylaxis.*

Pune City, being a major urban centre with a high
density of dental professionals and clinics, provides
a relevant setting to investigate current practices.
Little is known about how dentists in Pune
prescribe antibiotics in the context of implant
surgery: which agents are preferred, on what
indications (prophylactic vs therapeutic), timing
and duration, and whether their practices align with
evidence-based guidelines. Understanding the
current scenario is essential for identifying areas of
overprescription or inappropriate use, and for
designing local stewardship efforts or guideline
implementation.

Dental implants are recognized as a significant
advancement in contemporary dentistry. The
increasing preference for implant therapy among
clinicians, along with the rising demand from
patients for fixed prosthetic replacements, is well
established in the scientific literature. Despite their
widespread adoption, a proportion of implants may
experience early failure during the remodelling
phase, frequently attributable to bacterial
contamination.  This  clinical concern  has
heightened the need for effective antibacterial
measures to mitigate the risk of implant failure.
Accordingly, the preoperative administration of
antibiotics is frequently advocated as a preventive
strategy against infection and subsequent implant
complications, particularly in the presence of local
or systemic risk factors.

The long-term success of a dental implant primarily
depends on its ability to achieve and maintain
osseointegration with the surrounding bone tissue®
Complications following dental implant placement
are broadly categorized into mechanical and
biological  types.  Biological complications
encompass  postoperative infections,  plaque
accumulation, and peri-implant bone loss, all of
which may compromise osseointegration and
implant stability.

These biological failures are further classified as
early or late implant failures. Early failures
typically arise due to inadequate aseptic control
during surgery or disturbances in the initial healing
phase, preventing proper integration of the implant
with the surrounding bone. In contrast, late
complications are commonly associated with peri-
implantitis and chronic infections resulting from
bacterial plaque accumulation around the implant
surface.” Several predisposing factors significantly
influence the success and long-term survival of

dental implants. Systemic and local conditions such
as uncontrolled diabetes mellitus, smoking, active
or untreated periodontitis, prolonged corticosteroid
use, and a history of radiation or chemotherapy can
adversely affect osseointegration and wound
healing. To minimize the risk of postoperative and
biological complications associated with these
conditions, the use of antibiotic prophylaxis before
and after implant surgery is often advocated as a
preventive measure.®

The predictability and overall success of dental
implants may be compromised by biological
complications that contribute to implant failure.
Esposito et al. identified peri-implant infections as
a principal cause of biological failure. Furthermore,
contemporary  evidence indicates that the
administration of prophylactic antibiotics can
significantly reduce the incidence of implant
failure.®*?

Methods

Study Design

Cross-sectional questionnaire-based survey.

Study Population

Dental practitioners performing oral implant
surgery in Pune City.

Sample Size

Total participants: 92

Inclusion Criteria

e Registered dentists practicing in Pune

e Actively performing implant surgery

Data Collection

A structured questionnaire assessed:

e Years of implant experience

Implant volume per month

Antibiotic timing (pre/post)

Type and duration of prescription
Awareness of guidelines

Familiarity with antibiotic stewardship

Statistical Analysis

Data were analysed using SPSS software.
Chi-square test applied for associations.
Significance level: p < 0.05.

1. RESULTS
1. Years of Experience in Implantology
Out of 92 respondents, 58.70% had 5-15 years of
implantology experience, 26.09% had 0-5 years,
and 15.22% had more than 15 years.
This indicates that the majority of respondents are
experienced practitioners, reflecting a mature and
established professional demographic in the field of
implantology.
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Figure 1: Years of Experience in Implantology

2. Average Number of Implants Placed per Month
A majority (59.78%) reported placing 5-15
implants per month, followed by 15.22% who
placed 0-5, 13.04% placed 15-30, and 11.96%
placed more than 30.

This reflects that most practitioners maintain a
moderate monthly case volume, balancing quality
and workload.

= 0-5 Implants

= 5-15 Implants

= 15-30 Implants
= More Than 30

Figure 2: Implants Placed Monthly

3. Implant Placement in Medically Compromised
Patients

58.70% of respondents placed implants in
medically compromised patients, 26.09% said it

depends on the case, while 15.22% avoided such
cases.

The chi-square test value (y* = 22.978, p< 0.001)
indicates a highly significant difference, showing
varied clinical judgment among practitioners.
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Figure 3: Implant Placement in Medically Compromised Patients

4. Timing of Antibiotic Prescription A small proportion prescribed preoperatively only
Most practitioners (44.57%) prescribed antibiotics (8.7%) or did not prescribe routinely (6.52%).
both pre- and postoperatively, while 38.04% The chi-square test (> = 104.174, p< 0.001)
prescribed postoperatively only. showed a highly significant difference, indicating

diverse antibiotic protocols.

1.099 1.09%
0% /-

m Both pre- and postoperative

8.70% m Postoperative only

0

Preoperative only

= | do not routinely prescribe
antibiotics for implant surgeries

® Both pre- and postoperative; | do
not routinely prescribe antibiotics
forimplant surgeries

m Preoperative only; Both pre- and
postoperative

-

Figure 4: Timing of Antibiotic Prescription

DOI: 10.35629/6018-0802130137 [Impact Factorvalue 6.18| 1SO 9001: 2008 Certified Journal ~ Page 133



c!' International Journal Dental and Medical Sciences Research
g \olume 8, Issue 2, Mar — Apr 2026 pp 130-137 www.ijdmsrjournal.com

5. Commonly Prescribed Antibiotic Regimen

A strong majority (84.78%) used Amoxicillin-
Clavulanic Acid (625 mg TID for 5 days), followed
by Amoxicillin 500 mg (8.7%), Azithromycin
(3.26%), and other antibiotics (3.26%).

The chi-square value (> = 176.087, p< 0.001)
indicated a highly significant preference, showing
uniformity in antibiotic selection,

6. Duration of Antibiotic Prescription

Most respondents (63.04%) prescribed antibiotics
for 5 days, while 36.96% opted for 3 days.
The chi-square test (y> = 6.261, p< 0.05) indicated a
significant difference, suggesting some
inconsistency in treatment duration.

7. Prescription Differences Between Healthy and
Medically Compromised Patients

61.96% prescribed differently for medically
compromised patients, 34.78% did not, and 3.26%
were uncertain.
The chi-square test (%2 = 47.63, p< 0.001) showed a
highly significant difference, confirming awareness
of patient health conditions.

8. Awareness of Clinical Guidelines

Only 39.13% were aware of international
guidelines (AAP, AAID, EAO), while 60.87% were
not.

The chi-square test (y> = 4.348, p< 0.05) showed a
significant difference, highlighting the need for
better guideline dissemination.

9. Belief in Single Preoperative Dose Sufficiency
41.3% did not believe a single preoperative dose
was sufficient, 39.13% were unsure, and 19.57%
agreed.

The chi-square test (> = 7.913, p< 0.05) was
significant, indicating divided opinions on single-
dose efficacy.

10. Familiarity with Antibiotic Stewardship
Responses were nearly balanced: 29.35% not
familiar, 28.26% very familiar, 22.83% heard but
unclear, and 19.57% somewhat familiar.

The chi-square test (y* = 2.348, p > 0.05) was not
significant, suggesting general awareness but
uneven understanding

11. Postoperative Infection Despite Antibiotic Use
A large majority (72.83%) encountered infections
despite antibiotic use, while 14.13% were unsure
and 13.04% had none.

The chi-square test (y*> = 64.587, p< 0.001) was
highly significant, emphasizing the need for
rational antibiotic use.

12. Prescription for All Implant Cases

41.31% prescribed antibiotics based on patient
factors, 38.04% prescribed for all cases, and
20.65% only for complex cases.
The chi-square test (> = 23.043, p< 0.001) was
highly significant, reflecting differing risk
assessment strategies.

13. Primary Goal for Preoperative Antibiotic Use

Half (50%) prescribed antibiotics to reduce site

contamination, 32.61% for favorable wound

healing, 16.3% to decrease implant failure, and

1.09% cited other reasons.

The chi-square test (y*> = 48.957, p< 0.001) was

highly significant, highlighting infection prevention

as the leading rationale.

e Majority of respondents are experienced (5-15
years) implantologists.

e Amoxicillin-Clavulanic Acid is the most
preferred antibiotic.

e Significant variation exists in timing and
duration of antibiotic use.

e Awareness of guidelines remains limited, and
antibiotic stewardship understanding needs
improvement.

Despite antibiotic use, a high incidence of
postoperative infection  suggests  potential
overreliance or misuse.

1. DISCUSSION

The present study evaluated the antibiotic
prescription patterns among dental practitioners
performing oral implant surgeries in Pune City. The
findings revealed that while most respondents were
experienced practitioners, considerable variability
exists in antibiotic prescription timing, duration,
and adherence to established clinical guidelines.

In the present study, most respondents
(58.7%) reported 5-15 years of experience in
implantology, with nearly 60% placing 5-15
implants per month, indicating a cohort of
experienced, mid-career practitioners actively
involved in implant practice. Similarly, Shah et al.
(2021) observed that over half of Indian dental
professionals practicing implantology had 6-15
years of experience, aligning with the present
findings and reinforcing that mid-career clinicians
predominantly drive implant practice in India’s
urban regions. In contrast, Dhanraj et al. (2022)
reported lower levels of experience and limited
adherence  to  clinical  guidelines  among
practitioners in South India, suggesting variability
in professional maturity and protocol awareness
across regions. Compared to these studies, the
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present findings reflect a more professionally
established and guideline-aware cohort,
highlighting the advanced stage of implant practice
in metropolitan settings like Pune.*™**

The study revealed that 44.6% of
practitioners prescribed antibiotics both
preoperatively and postoperatively, whereas 38%
limited their prescriptions to the postoperative
period. This trend indicates a tendency toward
extended antibiotic use, which deviates from
evidence-based protocols recommending minimal
prophylaxis. Systematic reviews by Esposito et al.
(2013) and Romandini et al. (2019) have shown
that a single preoperative antibiotic dose—
commonly 2 g of amoxicillin administered one
hour prior to surgery—is adequate to minimize
early implant failures and postoperative infections.
Despite this, extended courses were common, with
63% prescribing for 5 days postoperatively—
reflecting overprescription consistent with global
and Indian trends. >

Amoxicillin-Clavulanic Acid (625 mg TID
for 5 days) emerged as the predominant antibiotic
(84.8%), followed by Amoxicillin (8.7%) and
Azithromycin  (3.3%). Although amoxicillin
remains the recommended first-line prophylactic
agent, the frequent use of broad-spectrum
combinations such as amoxicillin—clavulanic acid
for routine implant cases indicates a pattern of
overprescription and possible deviation from
evidence-based protocols. According to the
American Academy of Osseointegration (2018) and
the European Association for Osseointegration
(2020), prophylactic antibiotic use should be
limited to high-risk or complex implant procedures,
and extended-spectrum antibiotics should be
avoided in routine cases.”*® The prescribing trend
observed in the present study contrasts with these
guidelines, suggesting the persistence of defensive
prescribing  behaviours among practitioners.
Similar findings were reported by Kumar et al.
(2022) in a multicentric study, where 77% of
dentists prescribed broad-spectrum antibiotics
unnecessarily, citing fear of postoperative infection
and medicolegal concerns as primary motivations.
Compared to these studies, the present findings
reinforce  the need for stronger antibiotic
stewardship and guideline awareness to curb the
misuse of extended-spectrum antibiotics in implant
dentistry.™

Only 39.1% of respondents were aware of
international antibiotic guidelines such as those by
the AAP, AAID, or EAO, reflecting a substantial
knowledge gap among practitioners. Similar
observations were made by Khattri et al. (2021),
where less than 45% of dentists demonstrated

familiarity with standard prophylactic protocols,
and by Ramu and Padmanabhan (2012), who
reported inconsistent guideline adherence leading
to irrational antibiotic use.?>?" The ICMR (2019)
and WHO (2020) have emphasized rational,
narrow-spectrum  antibiotic use and  short
prophylactic courses to combat antimicrobial
resistance.?? Compared to these standards, the
present findings highlight the continued lack of
awareness and adherence to global and national
recommendations, underscoring the urgent need for
enhanced professional education and antibiotic
stewardship initiatives in dental practice.

72.8%  of  practitioners reported
encountering  postoperative infections despite
antibiotic use, underscoring that antibiotic
prophylaxis alone is insufficient for infection
prevention. This finding highlights the importance
of surgical technique, asepsis, and patient-related
factors in ensuring implant success. Mombelli and
Décaillet (2011) similarly emphasized that peri-
implant infections are primarily associated with
microbial colonization and biofilm formation,
rather than antibiotic failure alone.?* Jepsen et al.
(2018) further noted that effective prevention of
peri-implant diseases relies on strict infection
control measures, atraumatic surgical procedures,
and maintenance care, rather than routine antibiotic
use.”® Moreover, Llor and Bjerrum (2014)
cautioned that excessive or prolonged antibiotic use
contributes to the rise of antimicrobial resistance
and diminishes long-term drug efficacy.®® In
alignment with these studies, the present findings
suggest that infection control in implantology
should prioritize aseptic surgical protocols and
patient management, with antibiotics reserved as a
supportive—not primary—preventive measure.

Although nearly half of the participants
reported some awareness of antibiotic stewardship,
their understanding was largely superficial,
indicating a gap between conceptual knowledge
and practical application. True antibiotic
stewardship requires the appropriate selection,
dosage, and duration of antimicrobial therapy to
minimize misuse and resistance. Cope et al. (2017)
similarly emphasized that awareness alone does not
translate into responsible prescribing; effective
stewardship in dentistry demands behavioural
change, ongoing education, and system-level
interventions.?’” Their review called for integrating
antimicrobial stewardship principles into routine
dental practice through targeted training.

Patterns of postoperative antibiotic use
beyond evidence-based recommendations were
consistent with findings reported internationally.
Al-Rasheed et al. (2019) observed that the majority
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of Saudi dentists routinely prescribed postoperative
antibiotics, often extending the duration beyond
clinical necessity, primarily due to concerns over
postoperative infection and patient reassurance.?®
Similarly, Martinez et al. (2018) found that Spanish
implantologists frequently prescribed antibiotics
prophylactically, even in uncomplicated cases,
reflecting a  tendency toward  cautious
overprescription.?? Comparable trends in Italy and
other European regions further demonstrate that
this issue extends beyond national boundaries.
Together, these findings and the present study
highlight a global disconnect between clinical
guidelines and real-world practice, emphasizing the
need for stronger adherence to evidence-based
protocols and enhanced stewardship education
among implant practitioners worldwide.

V. CONCLUSION

Antibiotic prescribing patterns among
implant  practitioners in  Pune City show
considerable variability, with a predominance of
extended postoperative regimens. Current evidence
supports limited prophylactic use—primarily a
single preoperative dose—in uncomplicated cases.
Strengthening  awareness of  evidence-based
guidelines and promoting antibiotic stewardship are
essential steps toward optimizing implant care and
combating antimicrobial resistance.

Clinical Significance

This study highlights the gap between
evidence-based recommendations and actual
prescribing practices in implant dentistry. The
findings emphasize the need for rational antibiotic
use, particularly limiting unnecessary postoperative
prescriptions in uncomplicated implant procedures.
Adoption of evidence-based protocols and
antibiotic stewardship principles can help reduce
antimicrobial resistance, minimize adverse drug
reactions, and improve overall patient safety in
routine implant practice.

REFERENCES
[1]. Momand P, Becktor JP, Naimi-Akbar A,
Tobin G, Gotrick B. Effect of antibiotic
prophylaxis in dental implant surgery: a
multicenter placebo-controlled double-
blinded randomized clinical trial. Clin
Implant Dent Relat Res. 2022;24(1):116-

124. doi:10.1111/cid.13068
[2]. Datta R, Grewal Y, Batth JS, Singh A.
Current trend of antimicrobial prescription
for oral implant surgery among dentists in
India. J Maxillofac Oral  Surg.

[3].

[4].

[5].

[6].

[71.

(8].

[9].

[10].

[11].

[12].

2014;13(4):503-507. doi:10.1007/s12663-
013-0567-7

Esposito M, Grusovin MG, Worthington
HV. Interventions for replacing missing
teeth: antibiotics at dental implant
placement to prevent complications.
Cochrane Database Syst Rev.
2013;(7):CD004152.
d0i:10.1002/14651858.CD004152.pub4
Ahmad N, Saad N. Effects of antibiotics
on dental implants: a review. J Clin Med
Res. 2012;4(1):1-6.
doi:10.4021/jocmr658w

Surapaneni H, Yalamanchili PS, Basha
MH, Potluri S, Elisetti N, Kumar MV.
Antibiotics in dental implants: a review of
literature. J Pharm Bioallied Sci.
2016;8(Suppl 1):528-S31.
doi:10.4103/0975-7406.191961
Parithimarkalaignan S, Padmanabhan TV.
Osseointegration: an update. J Indian
Prosthodont Soc. 2013;13(1):2-6.
d0i:10.1007/s13191-013-0252-z

Esposito M, Hirsch JM, Lekholm U, et al.
Biological factors contributing to failures
of osseointegrated oral implants (I).
Success criteria and epidemiology. Eur J
Oral Sci. 1998;106(3):527-551.

Chrcanovic BR,  Albrektsson T,
Wennerberg A. Diabetes and oral implant
failure: a systematic review. J Dent Res.
2014;93(9):859-867.
doi:10.1177/0022034514538820

Esposito M, Hirsch J, Lekholm U,
Thomsen P. Differential diagnosis and
treatment  strategies  for  biologic
complications and failing oral implants: a
review of the literature. Int J Oral
Maxillofac Implants. 1999;14(4):473-490.
Lund B, Hultin M, Tranaeus S, Naimi-
Akbar A, Klinge B. Complex systematic
review — Perioperative antibiotics in
conjunction  with  dental implant
placement. Clin Oral Implants Res.
2015;26(Suppl 11):1-14.

Romandini M, De Tullio I, Congedi F,
Kalemaj Z, D’ Ambrosio M, Lafori A, et
al. Antibiotic prophylaxis at dental implant
placement: Which is the best protocol? A
systematic review and network meta-
analysis. J Clin Periodontol.
2019;46(4):382-395.

Canullo L, Troiano G, Shricoli L, Guazzo
R, Laino L, Caiazzo A, et al. The use of
antibiotics in implant therapy: a systematic

DOI: 10.35629/6018-0802130137

[Impact Factorvalue 6.18| 1SO 9001: 2008 Certified Journal

Page 136



cl' International Journal Dental and Medical Sciences Research
\olume 8, Issue 2, Mar — Apr 2026 pp 130-137 www.ijdmsrjournal.com

[13].

[14].

[15].

[16].

[17].

[18].

[19].

[20].

[21].

[22].

[23].

[24].

[25].

[26].

review and meta-analysis with trial
sequential analysis on early implant
failure. Int J Oral Maxillofac Implants.
2020;35(3):485-494.

Shah P, et al. Trends in implantology
practice among Indian dental
professionals. J Dent Res Pract.
2021;8(2):94-101.

Dhanraj M, et al. Awareness and
adherence to antibiotic guidelines among
dental practitioners in South India. J Oral
Health Community Dent. 2022;16(2):81-
86.

Al-Kattan R, et al. Antibiotic use in oral
implant surgery: a cross-sectional study
among dentists. J Clin Exp Dent.
2020;12(8):e768-e775.

Chopra A, et al. Antibiotic prescription
trends in Indian dental practice. J Indian
Dent Assoc. 2021;95(3):47-52.

American Academy of Osseointegration
(AAO). Clinical Practice Guidelines for
Antibiotic Use in Implant Dentistry. 2018.
European Association for Osseointegration
(EAQ). Consensus  Guidelines on
Antibiotic ~ Prophylaxis in  Implant
Dentistry. 2020.

Kumar A, et al. Evaluation of antibiotic
use among dentists: a multicentric study.
Indian J Dent Res. 2022;33(1):23-30.
Ramu C, Padmanabhan TV. Indications of
antibiotic prophylaxis in dental
implantology: review and
recommendations. J Indian Prosthodont
Soc. 2012;12(1):13-17.

Khattri S, et al. Knowledge and practice of

antibiotic  prophylaxis among dental
practitioners in India. J Oral Res.
2021;13(2):97-104.

Indian Council of Medical Research
(ICMR).  Treatment Guidelines for
Antimicrobial Use in Common
Syndromes. 2019.

World Health Organization (WHO).

Global Action Plan on Antimicrobial
Resistance. 2020.

Mombelli A, Décaillet F  The
characteristics of peri-implant microbiota
in health and disease. Periodontol 2000.
2011;55(1):153-161.

Jepsen S, et al. Prevention and
management of peri-implant diseases.
Periodontol 2000. 2018;77(1):190-207.
Llor C, Bjerrum L. Antimicrobial
resistance: risk associated with antibiotic

[27].

[28].

[29].

overuse and misuse. Ther Adv Drug Saf.
2014;5(6):229-241.

Cope AL, et al. Antimicrobial stewardship
in dentistry: a review and call to action. Br
Dent J. 2017;223(3):151-157.

Al-Rasheed A, et al. Antibiotic prescribing
practices in dental implantology: a survey
among Saudi dentists. Saudi Dent J.
2019;31(1):29-36.

Martinez A, et al. Antibiotic prescribing
habits in Spanish implantology practice.
Clin Oral Implants Res.
2018;29(11):1201-1210.

DOI: 10.35629/6018-0802130137

[Impact Factorvalue 6.18| 1SO 9001: 2008 Certified Journal

Page 137



