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patient and clinician and as such all pos-
sible measures should be taken to mini-
mise failure. Failure is categorised as either 
early or late, with early failure associated 
with many factors including failure of 
integration due to infection at the operat-
ing site and poor quality and quantity of 
bone. Infection has also been implicated 
in late implant failure.6,7 With infection 
associated with early failure of implants, 
researchers in the field and manufactur-
ers of implants have suggested a number 
of different protocols for antimicrobial 
prophylaxis when implants are placed.8–12 
The benefits of prescribing antimicrobials 
are, however, limited by a number of prob-
lems associated with their use for exam-
ple, side effects, allergic reactions, toxicity 
and more importantly the development 
of resistant strains of microbes.13 Within 
the last few decades, antimicrobial resist-
ance has become a worldwide problem 
and constitutes a major threat to public 
health.14 There is increasing evidence of 
the inappropriate use of antimicrobials in 
dentistry and this may contribute to the 
problem of antimicrobial resistance.15–17 
The use of antimicrobials leads to selection 

INTRODUCTION

The loss of teeth for most patients can 
be an extremely upsetting and traumatic 
experience and the effects of denture wear 
on patients’ well being and dental health 
are well documented.1 The development of 
osseointegrated implant therapy with the 
placing of implants as a restorative option 
for missing, heavily decayed or compro-
mised teeth is now well established. With 
evidence of high and long-term success 
rates,2,3 there are increasing numbers of 
implant systems and increasing numbers 
of dentists and patients showing an inter-
est in this field of dentistry.4,5 However, 
despite high success rates there are a num-
ber of complications that are associated 
with their provision. Failure of implants 
can occur and be distressing for both 
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and dominance of resistant microorgan-
isms; they can also increase the incidence 
of resistance through the exchange of 
genetic material, so that resistant genes 
can spread between bacterial populations. 
As a result antimicrobial prophylaxis 
remains a contentious issue in all surgi-
cal fields and medical specialities. It has 
been suggested that antibiotic prophylaxis 
for routine dental implant surgery offers 
no advantage for the patient.12 In minor 
oral surgery there is no evidence for the 
prophylactic use of antimicrobials to pre-
vent postoperative infection in healthy 
patients as a result of surgical removal of 
impacted teeth or roots.18 Conversely, evi-
dence exists that prophylactic use of anti-
microbials has no effect on postoperative 
pain, swelling, infection or wound heal-
ing.19,20 The research to date with regard 
to efficacy of antimicrobial prophylaxis in 
reducing failure of integration of implants 
and reducing postoperative complications  
remains equivocal.8,21,22

The General Dental Council (GDC) has 
stated that ‘a UK‑qualified dentist would 
not be expected to be competent to prac-
tise implant dentistry without undertaking 
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•	Suggests that there is currently a wide 
variation in prescribing patterns for 
antibiotic prophylaxis when placing 
dental implants.

•	Reports that the evidence for using 
prophylactic antibiotics when placing 
dental implants is weak. 

•	Highlights the need for evidence-based 
guidelines with respect to prophylactic 
antibiotic prescribing when placing 
dental implants.
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structured postgraduate training and 
assessment of competence’.23 The GDC sup-
ports the Training standards in implant 
dentistry, published by the Faculty of 
General Dental Practice (UK)24 and expects 
education providers, and dentists who wish 
to practise implant dentistry, to refer to 
these standards as the authoritative source 
of training standards for implant dentistry 
for dentists in the UK. Dentists can access 
a number of implant courses which vary 
from weekend didactic courses, courses 
sponsored by implant manufacturers, 
certificate courses from non-registered 
academic institutions where there is no 
competency assessment, to diploma or 
masters taught programmes from academic 
institutions where there is an assessment of 
competency to successfully complete the 
programme. In spite of the wide range of 
training available, there is a lack of good 
evidence-based guidelines for dentists to 
refer to and no previous research investi-
gating the use of antimicrobials in implant 
practice within the UK. A Canadian study 
concluded that the long-term prophylactic 
antibiotic use in implant surgery had no 
benefit over a pre-operative single dose 
antibiotic regimen.25 The aims of this 
study therefore, were to investigate how 
dentists in the UK use antimicrobials pro-
phylactically in implant practice with spe-
cific reference to the implant procedures 
they are used for and the antimicrobial  
regimen adopted.

METHOD
The methodology consisted of an online 
anonymous questionnaire using Smart-
SurveyTM (http://www.smart-survey.co.uk/) 
of a sample of dentists practising in the UK 
who were likely to be placing implants, 
capturing both quantitative and qualitative 
data. The questionnaire was open online 
during November and December 2011 
and consisted of four sections. The first 
section investigated the demographics of 
the sample including training in implant 
placement. The second section comprised 
a series of questions investigating implant 
procedures performed and implant systems 
used by the respondents. The third part 
investigated procedures for which anti-
microbial prophylaxis were prescribed, 
the antimicrobial regimen used both 
for patients allergic and non-allergic to 
penicillin. The final sections investigated 

whether there were any pre-existing medi-
cal or dental conditions which meant there 
was a predisposition to use antimicrobial 
prophylaxis and the respondents’ per-
ceived reasons for prescribing antimicro-
bial prophylaxis when placing implants, 
such as circulating bacteraemia.

A convenience sample was obtained 
from the University of Warwick and the 
Faculty of General Dental Practice (FGDP) 
databases of current and past implantology 
students and the membership of the British 
Society of Periodontology and the British 
Dental Association (BDA). Dentists were 
invited to participate via e‑mail enclos-
ing a web link to the online questionnaire. 
The research questionnaire was piloted 
before the development of the definitive 
questionnaire and was approved by the 
University of Warwick Biomedical Ethics 
Research Committee.

The e‑mail link was circulated to all 
those on the database and the result-
ing anonymised data, collected dur-
ing November and December 2011, were 
exported into a statistical software pack-
age (IBM SPSS v.19). Absolute frequen-
cies were used to describe the study 
sample demographics and examine the 
distribution of responses for all the  
variables investigated. 

RESULTS
There were 109 completed questionnaires 
of which 85% were male (n = 93) and 15% 
female (n = 16) and of whom the majority 
practised in either general practice (56%) 
or specialist practice (27%).

Of the commercial implant systems used, 
there was a broad spectrum, although 
Astra tech Ankylos, Straumann, Nobel 
Biocare and Biohorizons were the most 
popular (Table 1); some respondents used 
more than one system.

Seventy-two percent (n = 76) routinely 
prescribed prophylactic antibiotics for all 
procedures. For patients not allergic to 
penicillin, 14.7% (n = 16) of the sample 
did not routinely prescribe antibiotics pre-
operatively. Almost half the sample (49.5% 
n = 54) routinely prescribed 3 g amoxicillin 
one hour pre-operatively and the remain-
ing 34.9% (n = 39) prescribed a variety of 
antibiotics (Table 2) for a period of time 
varying between one and seven days.

For patients not allergic to penicillin, 
22.5% of the sample did not prescribe 

antibiotics routinely postoperatively but 
of those who did, 28.4% (n  =  29) pre-
scribed 500 mg amoxicillin for either five 
or seven days (Table 3), 27.5% (n = 28) 
prescribed only 250  mg for either five 
or seven days and the remaining 21.6% 
(n = 22) prescribed a range of antibiot-
ics (augmentin, metronidazole, primcillin, 
cefuroxime, dalacin C) for periods of two 
to seven days. 

Although 15.4% (n = 16) did not pre-
scribe antibiotics routinely preopera-
tively for patients allergic to penicillin, of 
those who did 43.3% (n = 45) prescribed 

Table 1  Implant systems used (n = 109)

Make Percentage (n)

Astra tech Ankylos 43.4 (56)

Straumann 15.5 (20)

Nobel Biocare 11.6 (15)

Biohorizons 6.2 (8)

Biomet 3i 5.4 (7)

Other 17.9 (23)

Table 2  The antibiotic routinely used 
preoperatively for patients not allergic  
to penicillin (n = 109)

Antibiotic Percentage (n)

Amoxicillin 77.1 (64)

Clindamycin 2.6 (3)

Augmentin 2.6 (3)

Metronidazole 0.9 (1)

Primcillin 0.9 (1)

Dalacin C 0.9 (1)

None 14.7 (16)

Table 3  Prescribing regime for respondents 
using antibiotics postoperatively for 
patients not allergic to penicillin (n = 102)

Antibiotic regime Percentage (n)

500 mg Amoxicillin 3 times 
daily for 7 days 9.8 (10)

500 mg Amoxicillin 3 times 
daily for 5 days 18.6 (19)

250 mg Amoxicillin 3 times 
daily for 7 days 16.7 (17)

250 mg Amoxicillin 3 times 
daily for 5 days 10.8 (11)

Other 21.6 (22)

None 22.5 (23)
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600  mg clindamycin one  hour before 
the procedure, 12.5% (n = 13) prescribed 
400 mg metronidazole three times daily 
for seven days; 6.7% (n = 7) prescribed 
200 mg metronidazole three times daily 
for seven days; 4.8% (n = 5) prescribed 
300 mg clindamycin one hour before the 
procedure; 4.8% (n = 5) prescribed 500 mg 
erythromycin one hour before the proce-
dure and the remaining 12.5% (n = 13) 
prescribed varying dosages of clindamycin, 
metronidazole, erythromycin, septomycin, 
doxycycline, clarithromycin, macrolides or 
rhodogyl (Table 4).

Although 13% (n  =  13) did not pre-
scribe antibiotics routinely postoperatively 
for patients who are allergic to penicillin 
(Table 5), of those who did, 10% (n= 10) 
prescribed 200 mg metronidazole three 
times daily for seven days; 10% (n=10) 
prescribed 400 mg three times daily for 
five days; 9% (n = 9) prescribed 250 mg 
erythromycin four times daily for five days; 

5% (n = 5) prescribed 200 mg metronida-
zole three times daily for five days; 5% 
(n = 5) prescribed metronidazole four times 
daily for seven days. The remaining 48% 
(n = 48) largely prescribed metronidazole, 
clindamycin or erythromycin for a wide 
range of varying dosages for periods of 
one to seven days.

When asked the reasons for prescrib-
ing prophylactic antibiotics (Fig. 1), many 
respondents gave more than one reason 
but the majority stated that it was to 
prevent infection at the site of surgery 
(84.4%: n  =  92) or to reduce the level 
of bacteraemia (51.4%: n = 56). Almost 
half the respondents stated that they had 
been taught to do so in their postgraduate  
training course. 

However, 53% (n = 58) said that their 
prescribing regime would be influenced 
by underlying medical conditions such 
as diabetes, warfarin, bisphosphonates, 
cardiac problems, immuno-compromised 
patients or if advised to do so by a medical 
specialist. With respect to oral inflamma-
tion, 44% (n = 48) would place implants 
where there was existing periodontal dis-
ease, 43% (n = 47) where there was chronic 
infection and 11% (n = 12) where there was 
acute infection.

DISCUSSION
At the present time there is no requirement 
to be on a specialist list to place implants 
and as such there was not an easily iden-
tifiable sample for the investigation. An 
attempt to obtain customer lists from 
implant manufacturers was unsuccessful 

so the study relied on a convenience 
sample based on the databases of cur-
rent and past students of the University of 
Warwick and the Faculty of General Dental 
Practitioners UK, both recognised provid-
ers of implant training, as well as the 
British Society of Periodontology and the 
BDA. Unfortunately, it is not possible to 
calculate the total number of dentists plac-
ing implants in the UK but the response 
rate in this study is considered to be low. 
The results therefore should be interpreted 
with considerable caution. Nevertheless, it 
does give an indication of the current lack 
of consensus with respect to prophylactic 
antibiotic prescribing for implant patients 
in the UK. In this study, 72% routinely 
prescribed prophylactic antibiotics for all 
procedures of whom the majority (84%) 
stated that this was for the prevention of 
infection (Fig. 1). This compares with 50% 
reported in a similar study with implant 
practitioners in Jordan.26 Approximately 
85% of respondents reported routinely pre-
scribing an antibiotic pre-operatively and 
almost 80% postoperatively. The results 
in this study suggest a wide variation in 
prescribing patterns with respect to the 
choice of drug, the dose and the duration 
for both pre-operative and postoperative 
prescription (Tables 2-5). A recent system-
atic review27 concluded that there is some 
evidence suggesting that 2 g of amoxicil-
lin given orally one hour pre-operatively 
is effective in reducing failures of dental 
implants placed in normal conditions. 
More specifically the review stated that 
giving antibiotics prophylactically to 

Table 4  Prescribing regime for respondents 
using antibiotics pre-operatively for 
patients allergic to penicillin (n = 104)

Antibiotic regime Percentage (n)

600 mg Clindamycin 1 hour 
before 43.3 (45)

400 mg Metronidazole 
3 times daily for 7 days 12.5 (13)

200 mg Metronidazole 
3 times daily for 7 days 6.7 (7)

300 mg Clindamycin 1 hour 
before 4.8 (5)

500 mg Erythromycin 1 hour 
before 4.8 (5)

Other 12.5 (13)

None 15.4 (16)

Table 5  Prescribing regime for respondents 
using antibiotics post-operatively for 
patients allergic to penicillin (n = 100)

Antibiotic regi me Percentage (n)

200 mg Metronidazole 
3 times daily for 7 days 10.0 (10)

400 mg Metronidazole 
3 times daily for 5 days 10.0 (10)

250 mg Erythromycin 4 times 
daily for 5 days 9.0 (9)

200 mg Metronidazole 
3 times daily for 5 days 5.0 (5)

250 mg Erythromycin 4 times 
daily for 7 days 5.0 (5)

Other 48.0 (48)

None 13.0 (13)

30.28%

47.71%

16.51%

3.67%

51.38%

84.40%

0.0% 20.0% 40.0% 60.0% 80.0% 100.0%

Scienti�c evidence supports
the prescribing of antibiotics

I was taught to do so on my
postgraduate training course

I follow published guidelines

I follow the protocol of
the implant manufacturer

Reduction of the level of bacteraemia
associated with the surgery

Prevention of infection
at the site of the surgery

Fig. 1  Reasons for prescribing prophylactic antibiotics when placing implants
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33 patients would prevent 1 patient experi-
encing an implant loss. In our study almost 
50% prescribed 3 g amoxicillin orally one  
hour preoperatively.

Antimicrobial prophylaxis remains a 
contentious issue in all surgical fields and 
medical specialities. The administration of 
antimicrobials should reduce morbidity 
and mortality but a number of ethical and 
medico-legal issues are involved in any 
decision to prescribe prophylactic antimi-
crobials; the ‘at risk’ group must be easily 
identifiable to prevent overuse, prophylaxis 
must be efficacious and reliable, proof of 
efficacy must be without question, prophy-
laxis must not cause more harm than the 
infection being prevented, bacteraemia to 
be prevented has to be the cause of patient 
disease or implant failure and the antimi-
crobial is only aimed at preventing infec-
tion by the causative pathogen.

Within this study over 50% of respond-
ents stated that prophylaxis was required 
to prevent a bacteraemia leading to possi-
ble loss of implants. The scientific evidence 
for bacteraemias associated with dental 
procedures has been reviewed, specifi-
cally in relation to cardiac patients, and it 
has been concluded by the British Society 
for Antimicrobial Chemotherapy (BSAC) 
and the National Institute for Health and 
Clinical Excellence (NICE) that the magni-
tude and frequency of bacteraemias result 
from normal oral function for example, 
chewing and toothbrushing and not from 
dental procedures.28 In minor oral surgery 
there is no evidence for the prophylactic 
benefit of using antimicrobials to prevent 
postoperative infection in healthy patients 
as a result of the surgical removal of 
impacted teeth or roots. Conversely, evi-
dence exists that the prophylactic use of 
antimicrobials in minor oral surgery has 
no effect on post operative pain, swell-
ing, infection or wound healing.18,29 It is 
the view of the authors that this should 
include implants, assuming they are 
placed in an aseptic environment. It has 
been shown that antibiotics do not provide 
significant advantages concerning postop-
erative infections in the presence of good 
asepsis.11 Most respondents (79%) placed 
implants using a sterile technique (gowns, 
masks, gloves, head covering, drapes, 
sterile instruments), 16% used a barrier 
technique as for dento-alveolar surgery 

and 5% operated under a surgically  
clean environment.

With regard to the placing of implants, 
researchers and teachers have promulgated 
a number of different protocols for anti-
microbial prescribing when implants are 
placed.30 They have also suggested that 
their use reduces the incidence of post-
operative infections, peri-implantitis and 
postoperative pain. This, however, remains 
a controversial issue with little high qual-
ity evidence to support the routine use of 
prophylactic antimicrobials in the placing 
of implants. A recent systematic review26 
concluded that it is still unknown whether 
postoperative antibiotics are beneficial and 
which is the most effective antibiotic.

CONCLUSIONS
Although this was a small study with a low 
response rate, wide variations in antibiotic 
prescribing regimens with respect to types, 
dose and duration were found. There is a 
need for high quality research to establish 
whether antimicrobial prophylaxis for all 
dental procedures involving implants is 
necessary. Following this, the results need 
to be translated into guidelines that can be 
integrated into teaching at all levels and 
clinical practice.
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