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ABSTRACT:

The aim of the present study is to assess the current trends in antibiotic prescription for various periodontal
flap surgical procedures among periodontists in Chennai. Retrospective data collection was conducted
from June 2019 to March 2020 on patients who visited the outpatient department of Periodontics for
multitude of flap surgical procedures. The type of flap surgery done and the antibiotic regimen prescribed
were recorded. The data was tabulated using excel and SPSS software version 23.0 (Statistical Package
For The Social Sciences) was used for descriptive statistics.The distribution of antibiotics after flap
surgical procedure among the above mentioned groups were expressed in terms of percentage. Chi square
test was done to assess the association between the study variables.Based on this hospital based
assessment, it was found that the most commonly prescribed antibiotic was amoxicillin 500mg, followed
by a combination of amoxicillin and metronidazole for flap surgical procedures like Open flap
debridement, Resective osseous surgery and regenerative osseous surgery. The least preferred antibiotics
were azithromycin and doxycycline. There was statistically significant association between gender and type
of antibiotic given, with a higher percentage of males receiving a combination of amoxicillin and
metronidazole than females. There was no significant difference between the antibiotics prescribed for
patients who underwent Resective or regenerative flap surgery. Thus Amoxicillin is the most preferred,
cost-effective and less toxic drug which acts against both aerobic and anaerobic microorganisms. However
care must be taken in administering antibiotics in order to avoid misuse and overuse of antibiotics.
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INTRODUCTION: :

Periodontitis is defined as an inflammatory disease of the supporting tissues of the teeth which is caused
by specific microorganism or a group of specific microorganism, which result in progressive destruction of
the periodontal ligament and alveolar bone with formation of periodontal pocket,gingival recession or
both.(Newman et al., 2006; Khalid et al., 2016, 2017; Avinash, Malaippan and Dooraiswamy, 2017;
Priyankaet al., 2017; Kavarthapu and Thamaraiselvan, 2018)

Dental plaque represents a classic example of both biofilm and microbial colony or community which are
ubiquitous in nature and are usually attached to the spatially arranged biofilm (Marsh, 2006; Panda et al.,
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2014; Moothaet al., 2016; Ramesh, SheejaSaji Varghese, et al., 2016; Ramesh, Sheeja S. Varghese, et al.,
2016; Ramamurthy and Mg, 2018) . Bacteria are the primary etiological agent in periodontal disease and it
is estimated that more than 500 different bacterial species can colonise the adult mouth (Moorel and
Moore, 1994; Thamaraiselvanet al., 2015; Varghese et al., 2015; Ramesh, Ravi and Kaarthikeyan, 2017;
Ravi et al., 2017; Ramesh et al., 2019). Some of the most common microorganism associated with
periodontal diseases are Porphyromonasgingivalis,Prevotellaintermedia, Bacteroides forsythia,
Campylobacter rectum ,Actinobacillusactinomycetemcomitans(Ezzo and Cutler, 2003).

Most of the periodontal pathogens are anaerobes and the key to successful periodontal therapy depends
on complete elimination and reduction of pathogenic bacteria from the periodontal pocket (Popova,
Dosseva-Panova and Panov, 2013). Although conventional mechanical debridement remains the gold
standard for periodontal therapy, the tissue invasiveness of certain periodontal pathogens necessitates the
need for antimicrobial therapy for the management of periodontitis. Various antibiotics and dosing
regimens are available under use on the basis of evidence and guidelines for the periodontal surgical
procedures (Slots and Ting, 2002).

Therapeutic success of an antimicrobial agent depends on the activity of the antimicrobial agent against
the infecting organisms. Periodontitis is a mixed microbial infection making the choice of antibiotic
regimen difficult. Each antibiotic agent targets specific parts of the subgingival biofilm. For example,
metronidazole targets the gram-negative strict anaerobes from the red and orange complexes such as
Fusobacteriumnucleatum, Tannerella forsythia, Porphyromonasgingivalis whereas Streptococcus and
Capnocytophaga are minimally affected by metronidazole. Amoxicillin has a broader spectrum of action
and lowers the counts of gram negative anaerobes as well as decreasing the counts and proportions of
Actinomyces species.

The choice of antibiotics are selected based on the patient's medical and dental status, current
medications, and also based on the results of microbial analysis. Despite various guidelines being
available for antibiotic prescription,there is no consensus as to the ideal antibiotic, dose, duration and
timing of antibiotics is concerned.Slots et al. described a series of steps using anti-infective agents for
enhancing regenerative healing. They recommend starting antibiotics 1-2 days before surgery and
continuing for a total of at least 8 days (Van Winkelhoff, Rams and Slots, 1996).The use of systemically
administered adjunctive antibiotics with and without scaling and root planing or surgery appeared to
provide a greater clinical improvement in Attachment level than therapies not employing
antibiotics.(Haffajee, Socransky and Gunsolley, 2003)

Although systemic antibiotic therapy can be considered as an adjunct to comprehensive periodontal
treatment plan, the prevalence of postoperative infections following periodontal surgery is less than one
percent. This low risk does not justify the routine use of systemic antimicrobials just to prevent infections.
Hence the use of antibiotics should be based on procedural outcomes and should not be generalized to all
procedures.(Oswal et al., 2014)Thus the present study is undertaken to evaluate the current trends in
prescribing antibiotics among periodontists for various types of flap surgical procedures.

MATERIALS AND METHODS :

The study was a retrospective study to assess the trends in antibiotic prescription among periodontists for
various flap surgical procedures done from June 2019 to March 2020 at Saveetha dental college and
hospital. The study design was reviewed by the institutional review board of Saveetha Institute Of Medical
and Technical Sciences (SIMATS).

A total of 8536 case sheets were analysed and data from 562 patients who underwent periodontal flap
surgery at the Department of Periodontics were assessed in the study. Demographic details including
Patient identity number,age,sex and medical status were recorded. The type of antibiotic prescribed for the
study subjects was recorded. All patients who underwent periodontal flap surgical procedure were
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included in the study. Case sheets with incomplete data were excluded from the study.The patients were
categorised under three major groups. Those who underwent open flap debridement, those who underwent
resective flap surgery and those who underwent regenerative flap surgical procedure. Patients who
underwent regenerative surgery were further sub classified into those with bone graft and those with bone
graft along with guided tissue regeneration membrane(GTR). Differential and inferential statistics were
done for data summarization and presentation.

The data was tabulated using excel and SPSS software version 23.0 (Statistical Package For The Social
Sciences) was used for descriptive statistics.The mean age of the patients was calculated and the
distribution of antibiotics after flap surgical procedure among the above mentioned groups were expressed
in terms of percentage. Chi square test was done to assess the association between the study variables.

RESULTS:

In this hospital based analysis, a total of 562 patients were included in the study, of which 60 percent were
males and 40 percent were females. (Figure 1) The patients were divided into three age groups. There were
more patients who underwent flap surgery in the age group of 20-35 years and 36-50 years.(Figure 2)
From the present study results,Open flap debridement was the most common procedure done(46.09%)
followed by Resective osseous surgery (26.68% ) Regenerative flap surgery with bone graft (21.83%) and
Regenerative flap surgery with Guided tissue regeneration membrane and bone graft (5.39%). (Figure
3)Among the three hundred and sixty three patients who underwent only open flap debridement the most
common drug prescribed was amoxicillin 500mg which accounts for (60.33%) followed by metronidazole
(20.94%). Moxikind was the third most preferred drug with (13.22%) among periodontists. No antibiotics
were prescribed for (5.51% )of the cases. (Figure:4) A total of ninety eight patients underwent resective
osseous surgery. It was seen that (59.18%) of the patients were administered with amoxicillin 500 mg
followed by a combination of amoxicillin and metronidazole (33.67 %) and the least preferred was
moxikind (7.14%) (Figure :5).

A total of eight one patients underwent regenerative flap surgery in which bone grafts were placed. It
was observed that (64.20%) of practitioners preferred amoxicillin 500mg followed by a combination of
amoxicillin and metronidazole(17.28%). Moxikind(Amoxicillin with potassium clavulanate) was the third
most preferred drug constituting about (17.28 %) of cases. Doxycycline was the least preferred with
(1.23% ) among all the antibiotics.(Figure 6) Twenty patients had undergone regenerative flap surgery
with the placement of both bone graft and GTR membrane following the debridement of intra bony
defects. After placement of bone graft and GTR, practitioners preferred a combination of amoxicillin and
metronidazole (40.00%), Amoxicillin per se (40.00 %) and (10.00%) preferred moxikind. The least
preferred antibiotic in this category was Augmentin and azithromycin each with 5 percent of preference
among practitioners.(Figure 7).

The association between antibiotics and the type of flap surgical procedures was found to be statistically
significant(Pearson’s Chi square value: 29.390, p value is 0.001). Though the preference for the type of
antibiotics given to patients for various flap surgical procedures varies,Amoxicillin remains the
predominant drug prescribed followed by Amoxicillin +Metronidazole and Moxikind.(Figure 8).The
association between the Antibiotic and resective / regenerative flap surgery done was not statistically
significant(Pearson’s Chi square value is 8.357 and p value is 0.79). Thus there is no significant difference
between the antibiotics prescribed for patients who underwent Resective or regenerative flap surgery. It
was seen that amoxicillin is the most preferred drug in both Resective flap and regenerative flap surgery
groups. Also a higher percentage of Moxikind was preferred in regenerative flap surgical procedures than
resective flap surgeries.(Figure 9).

Chi square test was done to assess the relationship between age and antibiotic prescribed.The results were
statistically significant(Chi square value -61.536, p value 0.01). It is seen that the preference of drug varies
as the age increases , though amoxicillin being the most preferred drug in all the three age groups
analysed( 20-35,36-50,50 and above); it was seen that amoxicillin +metronidazole was the most preferred
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in age group 36-50(12.28%) whereas it was (7.30%) in age group 20-35 and in age group 51 and above it
was observed that drugs like augmentin,azithromycin and doxycycline was prescribed along with
preference to drug like Moxikind which was accounted for 5.34%.(Figure 10)To assess the association
between the antibiotic prescribed and the gender Pearson’s Chi square test was done(chi square value-
65.586 p value-0.001). There was statistically significant association between gender and type of antibiotic
given, with a higher percentage of males receiving a combination of amoxicillin and metronidazole than
females. (Figure 11)

DISCUSSION:

In our current study, the most preferred antibiotic drug following periodontal flap surgery was
amoxicillin 500mg. However Ong et al concluded that Azithromycin was the most commonly prescribed
system of antibiotic for the management of all periodontal conditions followed by amoxicillin and
metronidazole. (Onget al., 2019)

They also mentioned that post flap surgical procedure the drug of choice was Amoxicillin which is in
agreement with the results of our study wherein amoxicillin was the most preferred drug after periodontal
flap surgery.

In a study done by Handoun et al regarding antibiotics prescription for aggressive periodontitis patients, it
was found that a combination drug of amoxicillin and metronidazole was preferred which is not in
agreement with the results of our study (Hamdoun, Chala and Ennibi, 2019). Abbasi et al reported that
standalone drug Amoxicillin was the most common drug of choice followed by a combination of
amoxicillin like moxiclav or amoxicillin with metronidazole (Abazi and Mihani, 2018). This is in
accordance to the present study results, where the commonly prescribed drug was Amoxicillin 500mg
followed by a combination of Amoxicillin and metronidazole.

In a KAP study done by Esamhalboub et al in Saudi Arabia they found that the most commonly
preferred drug was a combination drug of amoxicillin with clavulanic acid followed by amoxicillin
standalone(Halboubet al., 2016). Whereas in our study the trend was more towards referring to standalone
drug amoxicillin followed by combination drug amoxicillin and metronidazole.

In a study done by Hai et al it was found that practitioners preferred prescribing antibiotics after using
bone graft to avoid post operative infection which might affect the regenerative potential of the graft
material (Haiet al., 2020). It was seen that combination regimen was preferred among periodontists rather
than standalone drugs. Because they reduce adverse effects of single drugs and the effect of the standalone
drug was minimal and short term. (Heitz-Mayfield, 2009)

Various guidelines for prescription of drugs such as Grading of Recommendation Assessment,
Development and Evaluation (GRADE) are available. Though these guidelines are not specific to
periodontal surgery as such, practitioners should make use of these guidelines while prescribing drugs.The
American Academy of Periodontology published a position paper in 2004 outlining the efficacy and
practical aspects of antibiotics in periodontal therapy. This position paper on systemic antibiotics in
periodontics suggests that antibiotics may be prescribed on the basis of the clinical need, findings of
microbiological testing, and the medical status and current medications of the patient.

According to the present study, amoxicillin 500 mg was preferred over other drugs and literature suggest
that amoxicillin has been used in the treatment of periodontal disease because of its considerable activity
against several periodontal pathogens. (Kapooret al., 2012)It has excellent activity against gram positive
and negative bacteria, but long-term usage of single drugs may lead to development of drug resistance.
Antibiotic resistance can be more prevalent where antibiotic consumption is found to be higher and the
antibiotic resistance is accelerated by the misuse and overuse of antibiotics. Development of some
resistance is almost certainly an inevitable consequence of the clinical use of antimicrobial drugs. Feres et
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al in their demonstrated that a large number of bacterial strains of subgingival plaque belonging to various
species were resistant to amoxicillin and metronidazole(Fereset al., 2002).

Hence it is important to consider the benefits and disadvantages of antibiotic drugs so that appropriate use
of antibiotics can lead to decreased rate of drug resistance. Further longitudinal and interventional studies
assessing different types of antibiotics for various periodontal surgical procedures can be performed to
evaluate the role of antibiotics for the success of periodontal therapy.

CONCLUSION:

Based on this hospital based assessment, it was found that the most commonly prescribed antibiotic was
amoxicillin 500mg, followed by a combination of amoxicillin and metronidazole for flap surgical
procedures like Open flap debridement, Resective osseous surgery and regenerative osseous surgery. The
least preferred antibiotics were azithromycin and doxycycline.There was statistically significant
association between gender and type of antibiotic given, with a higher percentage of males receiving a
combination of amoxicillin and metronidazole than females. There was no significant difference between
the antibiotics prescribed for patients who underwent Resective or regenerative flap surgery. Thus
Amoxicillin is the most preferred, cost-effective and less toxic drug which acts against both aerobic and
anaerobic microorganisms. Care must be taken in administering antibiotics since they tend to develop drug
resistance on use for longer time and larger bases.
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Figure 1 : Pie chart representing gender distribution among the study population. 60.11% were males
(green)and 39.89% were females(blue). A higher number of males had undergone periodontal flap
surgical procedures than females.
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Figure 2: The bar graph represents the age distribution of the participants of the study . The colour blue
represents the patients who belonged to the age group (20-35) , the colour green represents the patients
who belonged to the age group (36-50) and the color red represents the patients who belonged to the age
group (50 and above). There were more patients who underwent flap surgery in the age group of 20-35
years and 36-50 years.

Overall procedure done

Overall
procedure done

W Resective
[EBone graft
[(JBone graft + GTR
W Open flap

Figure 3: Pie chart representing the distribution of various types of periodontal flap surgical procedures
performed. The most commonly done procedure was open flap debridement 46.09%(purple), followed by
resective osseous surgery 26.68%(blue), regenerative surgery with bone graft 21.83%(green) and
regenerative surgery using both bone graft and GTR membrane 5.39% ( brown).
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Antibiotics preferred for open flap debridement
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Figure 4 : Pie chart representing the type antibiotics prescribed after open flap debridement.Purple denotes
Amoxicillin which accounts for 60.33%,brown denotes combination of Amoxicillin+metronidazole .From
this figure we infer that Amoxicillin is the most preferred drug post open flap debridement and smaller
percentage of patients were not prescribed any antibiotic following open flap debridement.
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Figure 5: Pie chart representing the type of antibiotic prescribed for Resective osseous surgery .Blue
colour denotes amoxicillin which accounts for about 59.18%,greencolour denotes the combination of
amoxicillin+metronidazole 33.67%,brown colour denotes moxikind 7.14%. Amoxicillin is the drug of
choice after resective osseous surgery, followed by amoxicillin with metronidazole and Moxikind.
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Antibiotics preferred after regenerative flap surgery using bone graft
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Figure 6 : Pie chart representing type of antibiotics prescribed after placement of bone graft for
regenerative flap surgical procedure.Bluecolour represents Amoxicillin which accounts for 64.20%green
colour represents combination of amoxicillin +metronidazole 17.28% and brown colour represents
moxikind which accounts for 17.28%and the colour purple represents doxycycline which accounts for
1.23%.The most preferred was amoxicillin and the least prescribed was doxycycline.
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Figure 7 : Pie chart representing the type of antibiotic prescribed after placement of bone graft and
GTR.Bluecolour represents amoxicillin which accounts for 40.00% and green colour represents
combination of amoxicillin + metronidazole which accounts for 40.00%,brown colour represents moxikind
which accounts for 10% ,purple colour represents azithromycin 5% and yellow colour represents
augmentin 5%. Amoxicillin and a combination of amoxicillin and metronidazole were mostly equally
preferred in guided tissue regeneration cases and the least preferred was azithromycin.
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Figure 8: Bar graph depicting the relationship between the antibiotics prescribed and the procedure done.
X axis represents the type of procedure done and Y axis represents the number of patients who underwent
flap surgical procedure. Pearson’s Chi Square test was done and there was a statistically significant
association between antibiotics prescribed and type of flap surgical procedure done.(Pearson’s Chi square
value:29.390, p value -0.001). Hence the preference for the type of antibiotics given to patients for various
flap surgical procedures varies, though Amoxicillin(blue) remains the predominant drug followed by
Amoxicillin +Metronidazole (green) for open flap debridement cases.
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Figure 9: Bar graph depicting the relationship between the antibiotics prescribed and the type procedure
done. X axis represents the type of procedure done and Y axis represents the number of patients. Pearson’s
Chi Square test was done and the association between the Antibiotics and type of flap surgery done was
not statistically significant(Pearson’s Chi square value is 8.375 and p value is 0.79). Thus there is no
significant difference between the antibiotics prescribed for patients who underwent Resective or
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regenerative flap surgery. It was seen that amoxicillin(blue) is the most preferred drug in both Resective
flap and regenerative flap surgery groups. Also a higher percentage of Moxikind(orange) was preferred in
regenerative flap surgical procedures than resective flap surgeries.
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Figure 10: The depicts the relationship between age and the antibiotic drug prescribed, the age of the
patients were categorised as 20-35,3-50 and 51and above in the X axis.The Y axis represents the number
of patients. Pearson’s Chi square test was done and the association between age and the type antibiotic
prescribed was statistically significant(Chi square value 61.536, p value -0.01). It was seen that
Amoxicillin (blue)and combination of Amoxicillin with metronidazole(green) were the preferred type of
drugs in the age groups of 20 -35 years and 36-50 years when compared with the older age group.
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Figure 11: The graph represents the relationship between gender and the antibiotic drug prescribed , the X
axis represents the gender distribution and the Y axis represents the number of patients. To assess the
association between the antibiotic prescribed and the gender Pearson’s Chi square test was done(chi square
value- 65.586, p value-0.001). There was statistically significant association between gender and type of
antibiotic given, with a higher percentage of males receiving a combination of amoxicillin and
metronidazole (green)than females.
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