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ABSTRACT

Objectives: Bacterial contamination of
dental implants during insertion is of serious
concern to the Dentist as it poses significant
risk to the success of the procedure.
Consequently, routine use of antibiotic
prophylaxis during dental implant surgery
has been recommended. This study was
designed to investigate the use of
antibiotics prophylaxis for implant surgery
among dentists in Nigeria to determine the
preferred choice, and the dosage of
antibiotics prophylaxis.

Materials and Methods: This was a cross-
sectional study on the prescription of
antibiotic prophylaxis for implant surgery
among dental surgeons in Nigeria. Using
Survey Monkey (By Momentive.ai.
California, USA), a guestionnaire
investigating prescription pattern of
antibiotic prophylaxis, choice of antibiotics,
and dosage was posted electronically on
the WhatsApp Group platforms of the
Nigeria Dental Association (NDA) for a
period of three months. Permission to carry
out the survey among dental surgeons on
the electronic platform was granted by the
NDA. Data was analyzed with SPSS 25.0

statistics program (SPSS® Inc, Chicago, IL,
USA) and statistical significance was set for
p<0.05.

Results: The completed forms were
returned by 72 dental surgeons, and, among
them, 56 dental surgeons prescribed
antibiotic prophylaxis. Among these 56
respondents, 27 favored the administration
of antibiotics prophylaxis 24 hours before
surgery. Clindamycin was the preferred
choice of antibiotics, at a 5-day dose of
150mg 6hourly x 5/7 (p-value=0.044), and
Amoxicillin was the second choice of
a?tibiotic prophylaxis at 500mg 8hourly x
5/7.

Conclusion: The result from this study
suggests that most of the respondents were
using antibiotic prophylaxis in dental
implants surgery, and Clindamycin for a 5-
day period, beginning 24 hours before
surgery, was the preferred choice.

INTRODUCTION

Tooth loss could be distressing for most
patients, especially since this leads to a loss
of function including occlusal balance, poor
masticatory and speech functions, including
unsatisfactory esthetics as well as reduced
psychosocial wellbeing.” It, therefore,
becomes imperative that the missing
tooth/teeth is replaced to maintain occlusal
and masticatory functions, improve
esthetics, and restore confidence.?
Removable partial dentures, fixed partial
dentures, and complete dentures have been
used over the years to replace missing
tooth/teeth but none has been more
comfortable and acceptable like dental
implants, especially when cost is not an
issue.” Research has shown improved
psychosocial well-being and patient
satisfaction following implant therapy.®
Additionally, the use of dental implants has
recorded long-term success rates in
patients with survival rate of single crown at
94.5% after 5 years,® and reported failures
were mainly due to inadequate bone
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quality.” Hence, this has led to an increasing
number of both dental patients and dental
surgeons becoming more interested in
dental implants, as well as manufacturers,
concomitantly leading to more implant
systems being manufactured.® This alludes
to the benefit of dental surgeons and their
patients having a wide range of implant
systems to pick from depending on the cost
of implants, design of implants, and the skill
of the dental surgeon.®” However, the use of
dental implants is not without challenges,
and there are some recorded failures
because of complications. Failures of dental
implants are either because of early or late
complications.”

Bacterial contamination of dental implants
during insertion, among other things, can
cause implant failures.®” This contamination
could be as a result of accumulation of
bacterial biofilms on the surface of the
implant during the surgical procedure
leading to inflammatory responses of both
hard and soft tissues, with the resultant
early failure of the implant and failure at
long-term follow-ups.®*" Thus, to reduce the
failures of dental implants due to early
complications, routine use of antibiotic
prophylaxis during dental implant surgery
has been recommended.®” Other conditions
that may necessitate the dental surgeon’s
use of antibiotic prophylaxis during implant
surgery, but not limited to these conditions,
include patients at risk of endocarditis *
patients who are severely
immunocompromised,” and diabetic
patients.”™" Nevertheless, the success rate
or failure of osseo-integrated implants in
healthy patients with or without the use of
antibiotic prophylaxis is still a matter of
controversy.®'” On the other hand,
bacterial resistance is known as the ability of
the bacterial to prevent either the
bacteriostatic or bactericidal effects of
antibiotics.”’ The abuse of antibiotics
through the unnecessary, prolonged, and
unplanned usage contributes to the
development of bacteria resistance.**"*
Thus, the objectives of this research were to
examine if the use of antibiotic prophylaxis
in implant surgery was being practiced
among dental surgeons in Nigeria, and to
ascertain dentists’ preferred choice of
antibiotic prophylaxis and dosage.

MATERIALS AND METHODS

This was a transversal study among dental

surgeons practicing implant surgery in
Nigeria to investigate their use of antibiotic
prophylaxis. The electronic questionnaire
used in Turkey” was modified with the aid of
Survey Monkey (by Momentive.ai.
California, USA) and posted electronically
from 4th January 2023 to 4th April 2023, to
all dentists registered with Nigeria Dental
Association (NDA), after obtaining
permission from NDA. A total of ten (10)
guestions were asked with the first two
guestions seeking to determine place of
practice and area of specialization in
Dentistry. The next two questions were
direct questions such as: “Do you place
dental implants”, “How long have you been
placing dental implants?” Respondents
were required to answer “YES, OR NO”. The
final six questions were designed to
investigate at what stage of dental implants
placement antibiotics prophylaxis was used,
the dose, and the duration of use. A list of
antibiotics dental surgeons in Nigeria may
use while placing implants were included for
guestions investigating the choice of
antibiotics.

The questionnaires were pretested twice
among ten dental surgeons on two different
occasions to determine ease of answering
the questions. Participants were asked to
make comments which were reviewed, and
adjustments were made to the question.
Estimated time for completion of the
guestionnaire was two (2) minutes. The
guestionnaire was posted electronically on
two WhatsApp’s group platforms of the
Nigerian Dental Association platforms
(NDA) which had the labels NDA | (Contains
344 registered dentist) and NDA Il (which
had 392 registered dentist), with a total
number of 736 registered dentists. Inclusion
criteria for this study were dentists who had
placed dental implants, while those who
may have placed dental implants previously
but were not on any of these platforms were
excluded by denying them access to the
guestionnaire since the questionnaire could
not be copied and posted by anybody
excepttheleadauthor.

The questionnaire was linked only to the
lead author, and this was to assure
respondents confidentiality. In addition, the
process of filling one form closed access to
the form the moment respondents clicked
the submit button; this prevented the filling
of more than one form by any of the
respondents. Data collected from the
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guestionnaire was entered into statistical
Package for Social Sciences (SPSS) version
25.0 (SPSS® Inc, Chicago, IL, USA). The
percentage response rate was calculated.
Descriptive and inferential statistics were
calculated, and Pearson’s chi-squared test
was used to assess the differences in
various time periods of administration of
antibiotics. Statistical significance was set at
p<0.05.

RESULTS

Most respondents in this study, 56 (78%) as
indicated from the results above, were
making use of antibiotic prophylaxis in
dental implant surgery while 16 (22%) were
not. (Fig.1)

B No

Yes

Figurel: Respondents that use Antibiotic
Prophylaxis

Most of the dental surgeons favored 24-
hour antibiotic prophylaxis before implant
surgery, although this was not statistically
significant (p=0.21). Interestingly, 16 (22.2%)
of the surgeons were administering
antibiotic prophylaxis an hour before the
implant surgery, while 8.3% administered
prophylaxis 12 hours before implant surgery.
Table1

Table 1: Pattern of Antibiotic Prophylaxis.

was a simple majority among the dental
surgeons placing implants in this present
study, this was found to be statistically
significant (p=0.044). Table 2

Table 2: Pattern of Antibiotic Prophylaxis.

No of Days Antibiotics is Given ~ Frequency (%) X° p-value
Single Dose 4(5.6)

5 Days Dose 42(58.3) 0.270 0.044
7 Days Dose 7(9.7)

2 Weeks Dose 3(4.2)

Total 56(77.8)

More dental surgeons in this study (30.6%)
preferred Clindamycin (150mg 6hrly x 5/7) as
their first choice for antibiotic prophylaxis.
(p=0.18) The use of Cephalosporins and
Erythromycin was not common among
dentistsin this study. Table 3

Table 3: Choice of Antibiotic Prophylaxis

Preferred Choice of Antibiotics Frequency  X?
N (%)
Amoxicillin (500mg 8hrly x 5/7) 20(27.8)
Metronidazole (400mg 8hrly x 5/7) 2(2.8)
Clindamycin (150mg 6hrly x 5/7) 22(30.6) 184 1182

Aminopenicillin -+ Beta-lactamase Inhibitors 8(11.1)
(125mg 12hrly x 5/7)

Before Implant Surgery Distribution (%)~ X? p-value
48 hours before surgery 3(4.2)

24 hours before surgery 27(37.5) 0.170 0.210
12 hours before surgery 6(8.3)

1 hour before surgery 16(22.2)

30Minutes before surgery  4(5.6)

Total 56(77.8)

A 5-day regular dose pre- and post-surgery
was preferred by 58.3% of respondents
among the 56 dentists that used antibiotic
prophylaxis inimplant surgery. Although this

Cephalosporins (250mg 6hrly x 5/7) 0(0)
Erythromycin (500mg 12hrly x 5/7) 0(0)
Azithromycin (500mg daily x 5/7) 2(2.8)
Total 54(75.0)
DISCUSSION

The study was based on a convenience
sample collected from the number of
dentists registered with Nigerian Dental
Association (NDA) who responded to the
guestionnaires sent electronically.
Regrettably, it may not be possible to
calculate the exact number of Nigerian
dentists who are placing dental implants in
Nigeria, because a government registered
association of dental implantologists is yet
to exist in Nigeria which may have served as
a pool for this study. A word of caution here
is that because of the low response rate, the
result may not be a generalization of the
practice of implant dentistry in Nigeria.

The study reported that 78% of the 72
dental surgeons that returned the
completed questionnaire used antibiotic
prophylaxis while placing dental implants,
while 22% did not. This indicates the need to
establish guidelines for the practice of
implant dentistry in Nigeria. Antibiotic
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prophylaxis may reduce the risk of infection
caused by Streptococci, gram-anaerobic
and gram-anaerobic bacilli in implant
surgery “ because because the guidelines
would recommend acceptable regimens of
antibiotic prophylaxis use in Nigeria.
However, the use of systemic antibiotic
prophylaxis in dental implant surgery, and
their degree of success or failure in healthy
subjects have scarcely been documented in
the literatures to the best of our
knowledge.”*.

This study reported that 78% of the
respondents use antibiotic prophylaxis. This
result is close to the report of a study
conducted in the United Kingdom (UK),’
where 72% of dental surgeons among 109
who completed a questionnaire claimed
that they practice the use of antibiotic
prophylaxis in implant surgery. The present
result is, however, higher than the 39.1% of
dentists who always use antibiotic
prophylaxis, as reported by a Turkish
survey.” It is also higher than the report from
a Spanish study,” where 55.6% out of 200
implantologists claimed they use antibiotic
prophylaxis during implant surgery. The
reason for the present study’s result could
be that the dentists may feel the implant
patient might not follow good oral hygiene
instructions after placing the implants.

The administration of antibiotic prophylaxis
was reportedly given 24 hours before the
surgery by 37.5% of the dental surgeons in
this study. However, this was not statistically
significant. Nevertheless, a 5-day pre- to
post-implant surgery use of antibiotic
prophylaxis was preferred by 58.3% of the
dentist, but this, however, was statistically
significant (p-value=0.044). This
corroborates the report from the Turkish
study® where 38.6% of 429 dental surgeons
administered antibiotic prophylaxis one
hour before implant surgery, while 53.5% of
them continued the medication after placing
the implants for a total of five days. Also,
amongst the 109 dentists that placed
implants investigated in a UK study, 50%
administered antibiotic prophylaxis one
hour before implant surgery and they
recorded good results' . Therefore, results in
this study suggest differences in prescribing
patterns concerning the duration for pre-
and post-operative administration of
antibiotics. This could be attributed to the
choice of antibiotics, the number of implants
placed during the surgery, and probably the

preferred technique of implant surgery
(raised flap versus flapless).

A 5-day dose of Clindamycin, 24 hours pre-
surgery, was the preferred choice of
antibiotic in this study for 30.6% of dental
surgeons, although, this was not statistically
significant. The second-choice antibiotic
recorded was Amoxicillin and this was
preferred by 27.8% of dental surgeons. On
the contrary, Amoxicillin was the first-choice
drug among 50% of dental surgeons in the
UK study and they reported success with 3g
amoxicillin administered one hour pre-
surgery.! However, another penicillin
product, Aminopenicillin was the preferred
antibiotic prophylaxis in the Turkish survey.
While 38.6% of the dentists in the study
prescribed 2000mg Aminopenicillin one
hour before the surgery, 19.3% prescribed
1000mg of Aminopenicillin twice daily, *
hours before implant surgery.” Also, 53.5%
of the respondents in the Turkish study
prescribed Aminopenicillin at 1000mg twice
daily for five days afterimplant surgery.”

While there is no global standardization in
the use of antibiotics,® there are also no
documented reasons for the differences in
choice of antibiotics. However, a broad-
spectrum antibiotic with the ability to
penetrate bone might have favored the use
of Clindamycin as the preferred choice in
this study. Nonetheless, the American
Dental Association (ADA) recommends that
Clindamycin should not be used in patients
with penicillin allergy because of adverse
reactions such as pseudomembranous
colitis induced by C. difficile.*®*® In addition,
Salomo-Collet al,” stated that patients with
penicillin allergy who were treated with
Clindamycin had a four times higher risk of
implant failure. In a fixed-effects meta-
analysis conducted by Edibam et al,*® they
reported a higher number of implant failures
when Clindamycin was administered
because of the patient’s reported allergy to
penicillin. On the other hand, there is
sufficient documented evidence that
reported an improved outcome when the
beta-lactam antibiotics, Amoxicillin are
used.” This result on the use of Amoxicillin
is also applicable to Aminopenicillin since
Amoxicillin is an analogue of Aminopenicillin
and it is derived semi-synthetically from the
parent drug penicillin.** A word of caution,
however, with the use of Amoxicillin is that
prolonged use of this antibiotic has been
observed to lead to the elevation of
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intracellular reactive oxygen which in turn
initiates an oxidative DNA lesion that
interferes with osseointegration.®****

The administration of antibiotics with no
standardization is a global health challenge
resulting in resistant bacteria and side
effects like diarrhea, nausea, and vomiting.8
Furthermore, in a retrospective study of
antibiotic prophylaxis administered to
patients with type-2 diabetes mellitus who
had 23 implants placed, 500mg Amoxicillin
and Potassium Clavulanate were prescribed
twice daily for five days, and the result was a
100% success rate.” Thus, it may be safe to
conclude that if a 5-day dose of antibiotics
prophylaxis could achieve a good success
rate among diabetic patients, then a better
result with the same dose would be
recorded in healthy patients. However, a
Turkish study?® indicated that dental
surgeons preferred antibiotic prophylaxis
only when placing multiple implants with
surgical flap raised. This agrees with areport
among some Jordanian dentists who
showed a preference for more post-
operative antibiotics than pre-operative
antibiotics especially when flaps were
raised.” Moreover, the consensus report of
the European Association for
Osseointegration (EAQ) stated that
antibiotic prophylaxis has not shown any
benefit in uncomplicated cases of implant
placement, however, the case is different
with patients that needed graft and in
patients with systemic comorbidities like
diabetes.® In our study, which seems to be
the first in our country to the best of our
knowledge, prophylaxis were given
irrespective of whether there were
comorbidities or not. The reason could be
some patients not knowing their current
health status.

Studies ** have shown that a combination
of amoxicillin and metronidazole is
frequently used in dentistry, however, our
guestionnaire did not include questions on
combination of antibiotics and the preferred
dose that was used by the respondents.
Also, the study did not consider whether the
prophylaxis were given in the presence of
comorbidities or not. Nevertheless, there
seems to be a consensus regarding the use
of Clindamycin as prophylaxis antibiotic in
Nigeria, which is at variance with studies
from Jordan® and Turkey® where there
were no consensus. The authors would,
therefore, advise further research with a

larger population in this area in Nigeria, to
establish an agreement and guidelines on
the choice and dose of antibiotic
prophylaxis for dentalimplant surgery.

CONCLUSION

We found a higher number of dental
surgeons using antibiotic prophylaxis
compared to those not using it. Clindamycin,
given 24 hours before placing implant and
continued for 5 days at 150mg 6hourly was
the preferred choice of antibiotic
prophylaxis, while the second choice was
Amoxicillin given 500mg 8hrly, 24 hours
before placing implant and continued for 5
days. However, a careful drug history is
required to prevent allergies and
resistances. Amoxicillin is a good choice
when allergies to Clindamycin occur.
Prophylactic antibiotics may increase
success rate in implant especially when
used in patients with comorbidities. This
knowledge of dosage for antibiotic
prophylaxis may discourage the excessive
and unintended use of antibiotics, which
may lead to developing resistance, and may
ultimately lead to early implant failure.
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