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Abstract

Background: The implantologists frequently prescribe antibiotics, analgesics and anti-inflammatories in dental
implant surgery. The aims of this study were to evaluate the attitudes of implantologists in Murcia (Spain) to
prescribing antibiotics, analgesics and anti-inflammatories in healthy patients during different implant dentistry
procedures, and to see how these are influenced by individual dentist’s academic level, professional experience,
and ongoing training (attending courses or reading scientific literature on medication use).

Materials and Methods: This cross-sectional study included a total of 200 implantologists from the Murcia area
(Spain), who each completed a two-page questionnaire consisting of 26 questions.

Results: The implant procedure in which most dentists (n=97) prescribed antibiotics was multiple implant surgery
with flap raising, in which 55.6% of these 97 respondents used a prophylactic antibiotic regime for 7 days after
implant placement. All subjects (n=200) prescribed analgesics for eight out of the eleven procedures included in
the survey and anti-inflammatories in six. Dentists with higher academic levels or longer professional experience
prescribed more antibiotics, but those who underwent continuous training (attending courses or reading scientific
literature) reduced antibiotic prescription.

Conclusions: Dentists often prescribed antibiotics, analgesics and anti-inflammatories in almost all implant pro-
cedures in healthy patients, but ongoing training reduced the frequency of antibiotic prescription in some proce-
dures.

Key words: Antibiotics, analgesics, anti-inflammatories, dental implant, oral surgery.
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Introduction

In recent years, the prosthetic rehabilitation of missing
teeth by means of dental implants has become a common
treatment, which has proved very acceptable to patients,
mainly due to its high success rates (1). Althought, sever-
al scientific papers (2,3) have affirmed that post-operative
infection after dental implant placement is considered an
uncommon complication with a prevalence that ranges
from 1.6% to 11.5%, and that infection mostly occurs dur-
ing the first month after implant placement.9 But many
oral surgeons apply prophylactic antibiotic regimens that
continue for 7 days after implant placement, which may
constitute a general tendency to over-prescribe antibiot-
ics in implant dentistry (4). While excessive antibiotic use
can have adverse effects such as slight to severe gastroin-
tenstinal disorders, rashes, anaphylaxis, and occasionally
even death, one of the major problems with antibiotics is
the advance of bacterial resistance to them, now consid-
ered a threat to public health. The contribution to anti-
microbial resistance made by dental treatment remains
unclear but it is estimated that between 7% and 11% of all
antibiotics are prescribed by dentists. Many of these are
administered following implant-based treatments (5). In
implant dentistry, it is not only the possibility of generat-
ing antimicrobial resistance through the excessive use of
conventional antibiotics that is of concern (beta lactams,
clindamycin, macrolides, tetracyclines, and metronida-
zole, administering regimens that continue for 7 days
after implant placement, but also the other regimens pro-
posed in implant-based treatments such as pre-operative
prophylactic single or multiple doses, or post-operative
single or multiple doses (6). So implant treatments in-
volving antibiotics may constitute a source of increased
antimicrobial resistance affecting public health generally.
In this context, there is a complete lack of consensus on
the use of antibiotics during the different procedures in-
volved: single or multiple implant placement, mucoperi-
osteal flap raising, immediate placement following dental
extraction, sinus lift, bone regeneration techniques, sec-
ondary surgery, and prosthetic phases (7).

Meanwhile, concepts regarding the management of post-
operative symptoms in implant dentistry have undergone
important modification in recent years in response to the
advances in our understanding of the physiopathological
bases of pain and inflammation, as well the pharmacody-
namics of the analgesics and anti-inflammatories used in
their treatment. In this way, the tendency is now to pre-
vent post-operative pain and inflammation through pre-
operative drug administration, which together with clas-
sic post-operative medication will combat post-surgical
symptoms effectively (8,9).

As for anti-inflammatory treatment, non-steroidal anti-
inflammatory drugs (NSAIDS) are the most widely used
drugs in the world, with an estimated average usage of
80 tablets per person per year (10). For this reason, they

€753

Medication in dental implants surgery

have become the second most common cause of adverse
reactions to medication after beta-lactam antibiotics (11),
with an adverse reaction prevalence of 0.1% to 0.9%
among the general population (12). Among the adverse
effects of NSAID overuse, the most notable (due to their
frequency, morbidity, and mortality) are gastrointestinal
effects (dyspepsia, digestive hemorrhages, and gastrodu-
odenal perforations) (13), renal function disorders, plate-
let aggregation, and increased cardiovascular risk (14).
In light of these controversial findings and the lack of
consensus — only one scientific paper has studied anti-
biotics prescribing practices in different dental implant
procedures (7) — and the fact that there is no published
information about implantologists attitudes and practice
when it comes to prescribing medication, this study set
out to assess dentists’ approaches in Murcia (Spain) to
the use of antibiotics, analgesics and anti-inflammatories
in healthy patients undergoing different implantological
procedures and to analyze how these are influenced by
the individual dentist’s academic level, professional ex-
perience, and participation in ongoing training through
course attendance or through reading scientific literature
about drug prescription.

Material and Methods

- Study design

This transversal observational study included a conve-
nience sample of 200 dentists registered with the Col-
lege of Dentists of Murcia (Spain), all with at least one
year’s clinical experience in dental implant placement.
All participants were volunteers and received no remu-
neration. The study was conducted during the period
June 2015 to February 2016.

Inclusion criteria were: dentists registered in Murcia
with clinical experience of dental implant placement of
at least one year. Exclusion criteria were: subject not a
dentist and/or insufficient (less than one year) clinical
experience in dental implant placement.

- Sample size calculation

In June 2015, there were a total of 1,060 dental profes-
sionals registered with the College of Dentists of Murcia
(Spain). Having made contact with these individuals by
telephone, or E-mail, a total of 430 subjects were found
to fulfill the inclusion criteria. To calculate a represen-
tative sample size, a power of 80% was required (5%
alpha level), which determined the sample size as 210.
After inviting 210 subjects to take part, 10 refused to
participate, leaving a final sample size of 200.

- Study questionnaire

The 200 respondents completed a two-page question-
naire consisting of 26 questions, 115 in face-to-face in-
terviews, 35 by phone, and 50 by e-mail.

The questionnaire comprised eight questions related
to experience and training in dental implant placement
and 18 related to the use and prescription of antibiot-
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ics [based on the survey conducted by Abukaraky et
al., (7)], analgesics, and anti-inflammatories in healthy
patients during different phases of implant-based treat-
ments.

- Statistical analysis

Data were analyzed using the SPSS 20.0 statistics pro-
gram (SPSS® Inc, Chicago, IL, USA). Descriptive sta-
tistics were calculated for each variable. The associa-
tions between the different qualitative variables were
analyzed using Pearson’s chi-squared test. Statistical
significance was accepted for p<0.05.

Results

The sample group was made up of 200 dentists (58 men
and 142 women) from the Murcia region (Spain), all
with experience in dental implant placement of at least
one year (mean experience 5.04 + 3.27 years). Descrip-
tive analysis of the study sample showed that 68% were
graduates, 25.5% had completed post-graduate Master’s
studies, and 6.5% had graduated as medical doctors.
Most of the respondents (77.5%) did not attend ongo-
ing training courses in “the use of antibiotics in im-
plant dentistry,” 81% did not attend (ongoing training)
courses in “the use of analgesics in implant dentistry,”
and 66.5% did not receive ongoing training in “the use
of anti-inflammatories in implant dentistry” (Table 1).
Table 2 shows the different prescription regimens for
antibiotics, analgesics and anti-inflammatories admin-
istered to healthy patients during different phases of
implant-based treatment. The treatment in which the
most dentists (n=97) prescribed antibiotics was multiple
implant placement with flap raising, in which 55.6% of
these 97 subjects used a prophylactic antibiotic regimen
for 7 days after implant placement. All the survey re-
spondents (n=200) prescribed analgesics in 8 out of the
11 procedures included in the questionnaire, and two
even used them during impression taking. As for anti-
inflammatory prescription, all respondents (n=200) pre-
scribed anti-inflammatories in six of the eleven treat-
ments (single implant with and without raising flap,
multiple implant with and without raising flaps, direct
and indirect sinus lift).

The antibiotic of choice was amoxicillin with clavu-
lanic acid (72.5%) or amoxicillin alone (27.5%). When
the patient presented a penicillin allergy, clindamycin
was the antibiotic of choice in 100% of prescribing sub-
jects. Paracetamol was the most widely used analgesic
(80.5%), while NSAIDS were the most commonly used
anti-inflammatories (95.5%) (Table 3).

When the possible influence of academic level, profes-
sional experience, and ongoing training (through course
attendance and/or reading scientific literature) on the
use of antibiotics, analgesics and anti-inflammatories
during implant treatment (Table 4), it was found that
professionals with post-graduate qualifications pre-
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scribed antibiotics more frequently than graduates
(with the exception of immediate implant placement in
absence of infection, and secondary surgery). Clinical
experience of over 10 years influenced antibiotic pre-
scription so that they were more often prescribed in 9
out of the 11 procedures included in the survey. Ongo-
ing training by means of attending courses or reading
scientific literature led to less frequent prescription of
antibiotics in ten of the 11 procedures investigated.

Table 1: Demographic and professional characteristics of the study
sample.

Variable
Participants: n 200
. 31.84 £ 8.38
: +
Age: mean = SD” (range) (23-68)
Sex: n (%)
Male 58 (29)
Female 142 (71)
Academic level: n (%)
Graduate 136 (68)
Master 51 (25.5)
phD 13 (6.5)
Experience with dental implants (in| 5.04+3.27
years): mean = SD (range) (2-15)
Attended courses on use of antibiotics in n (%)
dental implantology: i
Yes 45 (22,5)
No 155 (77,5)
Read scientific articles on use of antibiotics
. . n (%)
in dental implantology:
Yes 94 (47)
No 106 (53)
Attend of courses on use of analgesics in n (%)
dental implantology: ¢
Yes 38 (19)
No 162 (81)
Read scientific articles on use of analgesics
: . n (%)
in dental implantology:
Yes 97 (48.5)
No 103 (51.5)
Attend of courses on wuse of anti- n (%)
inflammatories in dental implantology: °
Yes 67 (33.5)
No 133 (66.5)
Read scientific articles on use of anti- n (%)
inflammatories in dental implantology: °
Yes 84 (42)
No 116 (58)
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Table 2: Antibiotics, analgesics and anti-inflammatories prescription choices in different dental implant procedures
in healthy patients.

Procedures Antibiotics: n (%)
Total Pre Post Pre & Post
Single implant without raising a flap 78 11 (14.2) 21 (26.9) 46 (58.9)
Single implant with raising flap 94 14 (15.0) 30 (31.9) 50 (53.1)
Multiple implants without raising flaps 94 9 (9.6) 32 (34.1) 53 (56.3)
Multiple implants with raising flaps 97 9(9.3) 34 (35.1) 54 (55.6)
One immediate implant placement in 87 9 (10.5) 36 (41.3) 42 (48.2)
Indirect sinus lift 88 9 (10.3) 32 (36.3) 47 (53.4)
Direct sinus lift 88 9 (10.3) 32 (36.3) 47 (53.4)
Bone regeneration 95 6 (6.4) 38 (40.0) 51 (53.6)
Second surgery (healing abutment insertion) 15 3 (20.0) 3 (20.0) 9 (60.0)
At time of impression taking 0 0(0) 0 (0) 0 (0)
At time of prosthesis placing 0 0 (0) 0 (0) 0 (0)
Analgesics: n (%)

Procedures Total Pre Post Pre & Post
Single implant without raising a flap 200 0 (0) 200 (100) 0 (0)
Single implant with raising flap 200 0 (0) 200 (100) 0 (0)
Multiple implants without raising flaps 200 0 (0) 150 (75) 50 (25)
Multiple implants with raising flaps 200 0 (0) 150 (75) 50 (25)
One immediate implant placement in 200 0 (0) 140 (70) 60 (30)
Indirect sinus lift 200 0 (0) 135 (67.5) | 65(32.5)
Direct sinus lift 200 0 (0) 130 (65) 70 (35)
Bone regeneration 200 0 (0) 200 (100) 0 (0)
Second surgery (healing abutment insertion) 175 0(0) 175 (100) 0 (0)
At time of impression taking 2 0 (0) 2 (100) 0 (0)
At time of prosthesis placing 20 0 (0) 20 (100) 0 (0)

Procedures Anti-inflammatories: n (%)

Total Pre Post Pre & Post

Single implant without raising a flap 200 0 (0) 200 (100) 0 (0)
Single implant with raising flap 200 0 (0) 200 (100) 0 (0)
Multiple implants without raising flaps 200 0 (0) 200 (100) 0 (0)
Multiple implants with raising flaps 200 0 (0) 200 (100) 0(0)
One immediate implant placement in 100 0 (0) 100 (100) 0 (0)
Indirect sinus lift 200 0 (0) 130 (65) 70 (35)
Direct sinus lift 200 0 (0) 120 (60) 80 (40)
Bone regeneration 150 0 (0) 150 (100) 0 (0)
Second surgery (healing abutment insertion) 120 0 (0) 120 (100) 0 (0)
At time of impression taking 0 0 (0) 0 (0) 0 (0)
At time of prosthesis placing 0 0(0) 0 (0) 0(0)

Table 3: Antibiotics, analgesics and anti-inflammatories prescribed.

Participants (n=200)

Drugs n (%)
Antibiotics
Amoxicillin 55 (27.5)
Amoxicillin + Clavulanic acid 145 (72.5)
Clindamycin in penicillin allergic 200 (100)
Analgesics
Paracetamol 161 (80.5)
Metamizole magnesium 39 (19.5)
Anti-inflammatories
AINE 191 (95.5)
Corticoids 9 (4.5)
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Table 4: Influence of academic level, experience with dental implants (years), attended courses and read scientific articles on use of
antibiotics in different dental implant procedures in healthy patients (Pearson’s chi-squared test).

Procedures

Academic level: n (%)

Graduate

Postgraduate

Total | Use: n (%) | Total | Use: n (%) p-value
Single implant without raising a flap 136 51 (37.50) 64 27 (42.18) 0.526
Single implant with raising flap 136 61 (44.85) 64 33 (51.56) 0.375
Multiple implants without raising flaps 136 61 (44.85) 64 33 (51.56) 0.375
Multiple implants with raising flaps 136 61 (44.85) 64 36 (56.25) 0.132
One immediate implant placement in absence of infection 136 60 (44.11) 64 27 (42.18) 0.797
Tindirect sinus lift 136 57 (41.91) 64 31 (48.43) 0.386
Direct sinus lift 136 57 (41.91) 64 31 (48.43) 0.386
Bone regeneration 136 60 (44.11) 64 35 (54.68) 0.133
Second surgery (healing abutment insertion) 136 13 (9.55) 64 2 (3.12) 0.107
At time of impression taking 136 0 (0) 64 00) | -------
At time of prosthesis placing 136 0 (0) 64 00) | -----—--
Experience (years): n (%)
Procedures <10 years >10 years
Total | Use: n (%) | Total | Use: n (%) p-value
Single implant without raising a flap 142 58 (40.84) 58 20 (34.48) 0.403
Single implant with raising flap 142 61 (42.95) 58 33 (56.89) 0.073
Multiple implants without raising flaps 142 58 (40.84) 58 36 (62.06) 0.006
Multiple implants with raising flaps 142 64 (45.07) 58 33 (56.89) 0.129
One immediate implant placement in absence of infection 142 55 (38.73) 58 32 (55.17) 0.033
lindirect sinus lift 142 55 (38.73) 58 33 (56.89) 0.019
Direct sinus lift 142 55 (38.73) 58 33 (56.89) 0.019
Bone regeneration 142 63 (44.36) 58 32 (55.17) 0.165
Second surgery (healing abutment insertion) 142 14 (9.85) 58 1(1.72) 0.047
At time of impression taking 142 0 (0) 58 00) | -------
At time of prosthesis placing 142 0 (0) 58 00) | -------
Attended courses: n (%)
Procedures Yes No
Total | Use: n (%) | Total | Use: n (%) |* -value
Single implant without raising a flap 45 10 (22.22) 155 68 (43.87) 0.009
Single implant with raising flap 45 16 (35.55) 155 78 (50.32) 0.081
Multiple implants without raising flaps 45 14 (31.11) 155 80 (51.61) 0.007
Multiple implants with raising flaps 45 20 (44.44) 155 77 (49.67) 0.536
One immediate implant placement in absence of infection 45 9 (20.00) 155 78 (50.32) <0.001
Tindirect sinus lift 45 12 (26.67) 155 76 (49.03) 0.008
Direct sinus lift 45 12 (26.67) 155 76 (49.03) 0.008
Bone regeneration 45 10 (22.22) 155 85 (54.83) <(0.001
Second surgery (healing abutment insertion) 45 1(2.22) 155 14 (9.03) 0.127
At time of impression taking 45 0 (0) 155 00) | ----—---
At time of prosthesis placing 45 0 (0) 155 00) | ---—---
Read scientific articles: n (%)
Procedures Yes No
Total | Use: n (%) | Total | Use: n (%) p-value
Single implant without raising a flap 94 5 (5.31) 106 73 (68.86) | <0.001
Single implant with raising flap 94 12 (12.76) 106 82 (77.35) <0.001
Multiple implants without raising flaps 94 12 (12.76) 106 82 (77.35) | <0.001
Multiple implants with raising flaps 94 15 (15.95) 106 82 (77.35) <0.001
One immediate implant placement in absence of infection 94 5 (5.31) 106 82 (77.35) <0.001
Tindirect sinus lift 94 6 (6.38) 106 82 (77.35) | <0.001
Direct sinus lift 94 6 (6.38) 106 82 (77.35) | <0.001
Bone regeneration 94 5 (5.31) 106 90 (84.91) <0.001
Second surgery (healing abutment insertion) 94 1 (1.06) 106 14 (13.21) 0.001
At time of impression taking 94 0 (0) 106 00) | -------
At time of prosthesis placing 94 0 (0) 106 00) | -------
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Discussion

The exponential growth of implant dentistry has been
accompanied by increasing indications for the uses of
antibiotics, analgesics and anti-inflammatories in den-
tal implant surgery. Antibiotics are administered to
prevent post-operative infection; if an implant becomes
infected the likelihood that it will be lost is high (15).
So implantologists may consider antibiotic therapy an
absolute necessity to prevent infection of the surgical
bed by certain types of bacteria (Streptococci, gram-
anaerobic and gram-anaerobic bacilli) (16), or even to
prevent bacterial proliferation into the bloodstream (6).
To attempt to reduce the risk of infection as far as pos-
sible during implant placement, diverse regimens of
prophylactic systemic antibiotic administration have
been recommended, but the use of pre-, post-, or pre-
and post-operative antibiotics in dental implant surgery,
and their rates of success or failure have hardly been
documented in the literature. Very few double-blind
case-control studies have been published, mainly for
ethical reasons (17).

The present study found that the most widely used an-
tibiotic regimen was the administration of antibiotics
pre- and post-operatively in all types of treatment ex-
cept impression-taking or prosthetic placement (none of
the respondents administered antibiotics for prosthetic
placement). Comparing the present results with Abu-
karaky et al., (7) the latter found that most Jordanian
implantologists performing implant placements only
administered antibiotics postoperatively, for single or
multiple implants, with or without flap raising. Nev-
ertheless, the study concurred with the present study
observing pre- and post-treatment administration for
immediate implant placement, indirect or direct sinus
lift, or secondary surgery; some of the Jordanian re-
spondents even prescribed antibiotics at the time of im-
pression taking (7%) and prosthetic placement (7.6%).
Assessing the influence of the implantologist’s aca-
demic level, professional experience, course attendance
or reading scientific articles on medication use, it was
observed that dentists with post-graduate qualifications
prescribed antibiotics more often than graduates (ex-
cept for immediate implant placement in the absence of
infection, and secondary surgery); similar results were
obtained by Wasan et al., (18) who found a tendency for
dentists with post-graduate training to prescribe more
antibiotics than graduates for acute pulpitis, periodontal
abscess, dry socket, impacted third molars, and space
infection. Regarding the influence of professional expe-
rience on antibiotic prescription in implant dentistry, it
was found that implantologists with clinical experience
of over 10 years prescribed more antibiotics for nine out
of the eleven treatments included in the survey, findings
which differ from the survey-based transversal study by
Bolfoni et al., (19) who found that dentists with over
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ten years experience prescribed fewer antibiotics in pa-
tients with endodontic problems (20).

The present study respondents who received ongo-
ing training through course attendance and/or scien-
tific reading prescribed fewer antibiotics in ten of the
eleven procedures investigated. Some studies (20) have
reported that participation in ongoing training in the
form of short courses (lasting a few days) on different
dental implant procedures is quite high in Europe, and
that the main shortcomings of ongoing training are the
lack of courses in bone grafting and implant-supported
prosthetics. European implantologists generally call for
greater consensus about the content of ongoing training
courses (21). As for ongoing training by means of read-
ing scientific articles on the use of antibiotics in implant
dentistry, Abukkary et al., (7) also observed that the
implantologists questioned made good use of literature
(79.7%) for ongoing training. But the large quantities of
scientific literature on implant dentistry has led authors
such as Layton et al., (22) to make three recommen-
dations to improve the dissemination of information
among dental implant researchers/authors and readers:
1. Authors should improve the quality of their report-
ing; 2. Journals should allow authors sufficient space
in their abstracts to adequately summarize the results,
and not impose unrealistic word limits; and 3. Readers
should be mindful of these problems when searching for
relevant articles and interpreting results.

There is a great deal of controversy around the use of
antibiotics in healthy patients undergoing implant-
based treatments. Some scientific articles conclude that
their use has some effect on the prevention of post-oper-
ative complications, and so treatment success rates (23),
while others suggest that there are no apparent positive
effects deriving from antibiotic therapies (24). To ad-
dress the current lack of consensus, and determine if
antibiotic use, antibiotic prophylaxis, or neither consti-
tutes a correct regimen when placing dental implants in
healthy patients, a consensus document was published
in 2006 on the use of prophylactic antibiotics in oral
surgery. This recommended that the clinician’s criteria
should be based on an assessment of risk/benefit, and
that the ultimate decision to use antibiotics is a choice
that responds to the equation: risk = degree of damage x
probability of suffering it (25).

Regarding the use of analgesics and anti-inflamma-
tories, all respondents (n=200) prescribed analgesics
for eight out of the eleven procedures included in the
questionnaire, and two even used them at the time of
impression taking. All respondents (n=200) prescribed
anti-inflammatories for six out of the eleven procedures
(single implant placement with and without flap raising,
multiple implant placement with and without flap rais-
ing, direct and indirect sinus lift). The lack of consensus
regarding the use of anti-inflammatories and the dispar-
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ity in pain and swelling management are notable (26).
Trauma to both soft tissues and bone during implant
placement necessitates the correct management of pain
and post-surgical inflammation and, as with antibiotic
use, it is necessary to establish clear guidelines for anti-
inflammatory regimens (27).

In our study, the use of phone or e-mail allowed to com-
plete the 200 questionnaires, because 85 implantologists
could not complete it by face-to-face inteviews. These
technologies improve recruitment for studies about at-
titudes and behaviors, including increasing profession-
als contacts, maximizing convenience for participants,
and emphasizing interpersonal relationships between
researchers and participants (28).

One limitation that the present study suffered was the
difficulty of comparing the results with other works,
due to the scarcity of similar research into approaches
to antibiotic prescription and the complete lack of ar-
ticles relating to analgesic and anti-inflammatory use.
In the future, when a consensus regarding antibiotic,
analgesic and anti-inflammatory regimens in implant
dentistry procedures has been reached, further studies
will be necessary to assess whether implantologists are
following the guidelines established.

In conclusion, the present study showed that implanto-
logists frequently prescribe antibiotics, analgesics and
anti-inflammatories in different procedures in healthy
patients; practitioners with higher academic qualifica-
tions and longer professional experience prescribe more
antibiotics, while prescriptions are fewer when the im-
plantologist undergoes ongoing training by means of
course attendance and reading scientific literature.
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