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Abstract

Background. The peri-operative use of prophylactic antibiotics in clinically healthy patients undergoing dental implant
surgery is very common in Finland. While antibiotics are prescribed with the hope of preventing both local and systemic
complications, their application and utilization is not uniform. Objective. The aim of this study was to assess the variation in
prescribing patterns among Finnish dentists performing dental implant placement operations. This study also aimed to
examine the possible relationship between early implant removal and the use of the prophylactic antibiotics in Finland.
Materials and methods. The National Institute for Health and Welfare in Finland granted permission to access the Finnish
Dental Implant Register. The peri-operative antibiotic prophylaxis prescribing patterns were assessed in a total of 110
543 dental implant placement procedures and 1038 dental implant removal operations performed in Finland between April
1994 and April 2012. Results. A total of 61 different antibiotics or combinations were prescribed peri-operatively during
implant placements in Finland between 1994-2012. Phenoxymethylpenicillin was the most commonly prescribed drug
(72.2%). No statistically significant difference in early implant removal rates could be found between patients who had or had
not received peri-operative prophylaxis. However, patients who had received peri-operative prophylaxis had statistically
significant longer implant survival rates. Conclusion. There is a variation in antibiotic prescribing patterns among Finnish
dentists placing dental implants. The results suggest that the use of prophylactic antibiotics has little effect on the prevention of
primary implant surgery-related complications and, hence, success rates.
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Introduction

According to the National Institute for Health and
Welfare, the success rate of dental implant operations
in Finland is over 98% [1]. The rate of primary
complications is under 0.4% [1]. The aim of this
study was to investigate the prescribing patterns of
peri-operative antibiotics in dental implant operations
performed in Finland and to assess the possible
correlation between early implant failure and the
use of prophylactic antibiotics.

One of the main reasons for prophylactic antibiotic
usage is to prevent local and systemic complications,

after dental implant placement. Oral operations are
considered to be high-risk procedures for transient
bacteraemia [2—6]. Over 100 different species of oral
bacteria have been detected in the peripheral blood
after oral surgical operations, with Streptococcus vir-
idians being the most predominant of all species [5,6].
Literature that focuses on bacteraemia following
dental implant placement is, however, still very
limited and controversial.

A study performed by Pifieiro et al. [7] on
50 patients undergoing dental implant placement
showed no significant risk of bacteraemia; whereas
a study performed by Boéliikbasi et al. [2] diagnosed

Correspondence: Professor George K. Sandor, Department of Oral and Maxillofacial Surgery, University of Oulu, Finland. Tel: +358 504280906.

Fax: +358 537 5560. E-mail: george.sandor@oulu.fi

(Received 19 November 2013; accepted 24 March 2014)

ISSN 0001-6357 print/ISSN 1502-3850 online © 2014 Informa Healthcare
DOI: 10.3109/00016357.2014.913194


http://informahealthcare.com/journal/ode
mailto:george.sandor@oulu.fi

Anuibiotic prophylaxis patterns and dental implant surgery 807

bacteraemia in 23% of patients, after dental implant
placement. According to past reports [8—11] and now
a recent Cochrane review based on six randomized
controlled clinical trials, the use of prophylactic
antibiotics is recommended [12].

One major challenge in assessing the effects of
peri-operative prophylactic antimicrobial usage is
the wide variety of antibiotic drugs and dental
implants in use. Finland has a long history of long-
term dental implant monitoring and, to the best of our
knowledge, it is the only country in the world with a
national Dental Implant Register, which has been in
place since 1994. The Finnish Dental Implant register
is a valuable source of information for the long-term
assessment of dental implants. The register provides
comprehensive data on all implants placed and
removed since the establishment of the register in
1994. The Finnish implant register is based on self-
reported data from dentists and is collected by
questionnaire.

Materials and methods

A retrospective analysis of antibiotic prescribing
patterns and their effects on implant survival rates
in Finland was conducted under section 4(1) of the
Act on National Personal Data Registers kept under
the Health Care System (556/1989, amendm. 38/
1993) and section 28(1) of the Finnish Act on the
Openness of Government Activities (621/1999). The
National Institute for Health and Welfare (THL)
granted permission to access data in the Finnish
Dental Implant Register from April 1994 to April
2012 for this purely register-based research project.
The study was conducted at the Oral and Maxillofa-
cial Unit, Department of Otorhinolaryngology, Tam-
pere University Hospital, Finland and the Science
Center, Pirkanmaa Hospital District, Finland.

The implant register data used in this study is not
publically available and to the best of our knowledge
this is the first time that THL has granted access to an
external research group to assess the effects of anti-
biotic prescribing patterns and their effects on implant
survival rates in Finland.

After accessing and analysing the data provided by
THL, it was apparent that the data contained some
errors and some information was missing. It was,
therefore, not possible to classify all data unambigu-
ously and our methods for handling these errors might
have differed slightly from the methods used by THL
in their annual reports. The Finnish implant register is
based on self-reported data from dentists and is
collected by questionnaire.

In this study, we analysed question B7 of the
questionnaire (Prophylactic antibiotic drug therapy)
and correlated the data to question B8 (Primary
complications) on the questionnaire. In question
B8, several alternatives were given: infection,

inappropriate position of the implant, damage to
nerve and other complications (Table I).

All implants that had been placed in 2011 and
2012 had a limited follow-up time-period only up
to the end of April 2012 and were, therefore, omitted
from the statistical analysis.

The statistical analysis was performed using SPSS
(IBM SPSS Statistics for Windows, Version 19.0.
IBM Corp, Armonk, NY) and Excel (Microsoft Excel
2010). Differences in failure rates for gender, maxil-
lary or mandibular fixture placements were analysed
with Chi-square tests. The Mann-Whitney test was
used for comparisons concerning follow-up time.

Results

A total of 198 538 dental implants including 51
different implant types had been placed in Finland
between 1994-2012 in 110 543 separate operations.
A total of 1988 implants placed in 1038 different
operations developed early complications, during
the first 10 days (Table I). A total of 61 different
antibiotics or combinations were prescribed peri-
operatively for this group of patients (Figure 1).

Antibiotics were prescribed in 1640 of the 2521
(65.1%) implant placement operations that eventually
resulted in implant removals. In 16.4% (n = 414) of
the operations, no antibiotics were prescribed. In
18.5% (n = 467) of the reported operations, no
information could be found about the type of anti-
biotics used. Early implant failure occurring within
6 weeks of implant placement was 12.7% in those
cases where antibiotics were prescribed and 15.0%
when no antibiotics were prescribed (Figure 2). The
corresponding failure proportions using an 8-week
(60 days) time limit were 17.2% for the group
prescribed antibiotics and 18.8% for the group
not prescribed antibiotics. These differences were
not statistically significant. However, when longer
removal times were taken into account, more specif-
ically in the analysis, there was a statistically signifi-
cant (p < 0.001) difference between removal time
patterns. Removal times were longer for those patients
who had received peri-operative antibiotic prophy-
laxis. The distributions of removal times between
patients groups are presented in Figure 2.

Table I. Responses to question B8 from the THL questionnaire.

Question B8

No Complication (empty) 109 505
Infection 91
Inappropriate position of the fixture 291
Damage to nerve 34
Other complication 622
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Phenoxymethylpenicillin 72.2%
= Amoxicillin 9.4%
Cephalexin 7.8%
Roxithromycin 2.3%
Clindanycin 2.2%
Benzylpenicillin 1.1%
Doxycycline 1.0%
® Erythromycin 0.8%
Metronidazole 0.7%
Amoxicillin + clavulanic acid 0.7%

m All other patterns 1.9%

Figure 1. Distribution of the most common antibiotic prescribing patterns.

Discussion

There are no common guidelines for antibiotic pro-
phylaxis for implant surgery in Finland. Furthermore,
this study demonstrates a wide variation in antibiotic
prescribing patterns amongst Finnish dentists and
oral surgeons, when placing dental implants. The
results also showed that phenoxymethylpenicillin
was by far the drug of choice among Finnish dentists.

Growing resistance to traditionally prescribed anti-
biotics has been demonstrated and there has been
pressure on all practitioners including dentists, to
reduce their use of antibiotics [13]. Given this climate
of change, there has been a trend to re-examine the
use of prophylactic antibiotics in many areas of

Distribution of removal times for NO antibiotics

= 0-30 days
40% u 31-60 days
= 61-90 days
91-120 days
121-200 days
21% 201 days or more

11%

Distribution of removal times for antibiotics

u0-30 days

= 31-60 days

u61-90 days
91-120 days
121-200 days

17% 201 days or more

52% 7%

Figure 2. Distribution of implant removal times relative to antibiotic
prophylaxis status.

healthcare. These include neurosurgery and prophy-
lactic antibiotics for basilar skull fractures [14], gynae-
cologic surgery [15], general surgery and prophylactic
antibiotics for penetrating abdominal trauma [16],
plastic surgery and antibiotic prophylaxis [17],
antibiotic prophylaxis for mammalian bite wounds
[18], otolaryngology and prophylactic antibiotics for
clean-contaminated ear surgery [19] and dentistry
questioning of the use of antibiotics to prevent
complications following tooth extractions [20].

There have also been numerous revisions of recom-
mendations for prophylaxis of infective endocarditis
(IE) by the American Heart Association (AHA) [21],
the British Society for Antimicrobial Chemotherapy
[22], the Australian Prevention of Endocarditis
Guidelines [22] and the National Institute for Clinical
Excellence (NICE) [23]. While both the AHA and
NICE agree that the benefit of prophylaxis for dental
treatment is as of yet unproven, NICE has recom-
mended no antibiotic cover for any patients previously
classified as ‘at risk’ of IE, while the AHA has recom-
mended coverage only for patients deemed to be at
high risk of developing IE [21-25]. Given this
background of ongoing debate, it seems reasonable
to re-examine the use of prophylactic antibiotic for
surgical procedures pertaining to dental implants.

Interestingly, the results of this study of antibiotic
prescribing patterns and implant surgery in Finland
did not reveal any statistically significant differences in
early implant failure (within 6 weeks from implant
placement) between the groups of patients that had or
had not been prescribed antibiotics. This suggests that
the use of antibiotics does not have a significant effect
on the prevention of the primary local implant
complications directly after implant placement.

In addition, our results revealed that early compli-
cations seem to comprise surgical complications
rather than infections. There were 3-times more
early complications associated with inappropriate fix-
ture positioning than infections, being 291 and 91,
respectively.
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Interestingly, when the long-term implant survival
rates (201 days or more) were assessed, those patients
who had received pre-operative prophylaxis had
statistically significant longer implant survival rates
than those who had not received pre-operative
prophylaxis.

The efficacy of antibiotic prophylaxis in reducing
failure of integration and post-operative complica-
tions when placing dental implants remains equivocal.
According to a recent Cochrane review [12], a sig-
nificant difference in early implant failures was found
between the group that received antibiotic prophylaxis
and the group that did not. There was, however, no
difference in post-operative infections between these
groups [11,12]. According to the review, the
number of patients that need to be treated with
antibiotics to prevent one implant failure is 25 [11].
However, according to this study, antibiotics do not
seem to play a major role in the prevention of early
complications.

One limitation of the study is that the Finnish
implant register is based on self-reported data from
dentists collected by questionnaire. Questionnaires
have certain advantages and they offer a possibility
of studying large data samples easily, quickly and
inexpensively. However, participants may not
respond truthfully, either because they wish to pres-
ent their results differently or because the respon-
dent does not understand the questions posed. The
self-reported basis of the register is the major limi-
tation of the data of this preliminary study. Efforts to
improve the reliability of the implant register should
be performed. One major way of improving the
validity of self-reported data in the Finnish implant
register would be to offer clinicians total confidenti-
ality by excluding the name of the clinician and the
dental office. This would allow respondents to give
more truthful responses and to avoid possible sanc-
tions, especially when reporting implant removals.
The authors also note that it was not possible to
determine if the antibiotics were used as a single dose
prophylaxis or as part of a multi-dose peri-operative
prophylactic regime. This is a major limitation of
this study. This study highlights the need for
evidence-based guidelines with respect to prophy-
lactic antibiotic prescribing when placing dental
implants.

Conclusion

A wide variation in antibiotic prescribing patterns
with respect to drugs chosen, dose and duration
were found in Finland. Furthermore, according to
this study, antibiotic prophylaxis does not seem to
play a major role in the prevention of early implant
complications. Specific guidelines as well as further
prospective randomized studies are needed.
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for the content and writing of the paper.

References

[1] Antalainen AK, Helminen M, Forss H, Sandor GK,
Wolff J. Assessment of removed dental implants in Fin-
land 1994-2012. Int J Oral Maxillofac Implants 2013;28:
1612.

Bolikbast N, Ozdemir T, Oksiiz L, Giirler N. Bacteremia

following dental implant surgery: preliminary results. Med

Oral Patol Oral Cir Bucal 2012;17:¢69-75.

Pelletier LL Jr, Durack DT, Petersdorf RG. Chemotherapy of

experimental streptococcal endocarditis. IV. Further observa-

tions on prophylaxis. J Clin Invest 1975;56:319-30.

Durack DT, Petersdorf RG. Chemotherapy of experimental

streptococcal endocarditis. I. Comparison of commonly

recommended prophylactic regimens. J Clin Invest 1973;

52:592-8.

Petersdorf RG. Introduction. New concepts in use of anti-

biotics. Postgrad Med 1978;64:78-9.

Farbod F, Kanaan H, Farbod J. Infective endocarditis and

antibiotic prophylaxis prior to dental/oral procedures: latest

revision to the guidelines by the American Heart Association

published April 2007. Int J Oral Maxillofac Surg 2009;38:

626-31.

Pifieiro A, Tomas I, Blanco J, Alvarez M, Seoane ], Diz P.

Bacteraemia following dental implants’ placement. Clin Oral

Implants Res 2010;21:913-18.

Esposito M, Coulthard P, Oliver R, Thomsen P,

Worthington HV. Antibiotics to prevent complications

following dental implant treatment. Cochrane Data Base

Syst Rev 2003:CD004152.

Balevi B. Do preoperative antibiotics prevent dental implant

complications? Evid Based Dent 2008;9:109-10.

[10] Esposito M, Grusovin MG, Coulthard P, Oliver R,
Worthington HV. The efficacy of antibiotic prophylaxis:
a Cochrane systematic review of randomized controlled
clinical trials. Eur J Oral Implantol 2008;1:95-103.

[11] Esposito M, Cannizzaro G, Bozzoli P, Checchi L, Ferri V,
Landriani S, et al. Effectiveness of prophylactic antibiotics at
placement of dental implants: a pragmatic multicentre
placebo-controlled randomised clinical trial. Eur J Oral
Implantol 2010;3:135-43.

[12] 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.

[13] Brook I, Lewis MA, Sandor GK, Jeffcoat M,
Samaranayake LP, Vera Rojas J. Clindamycin in dentistry:
more than just effective prophylaxis for endocarditis? Oral
Surg Oral Med Oral Pathol Oral Radiol Endod 2005;100:
550-8.

[14] Ratilal BO, Costa J, Sampaio C, Papamikail L. Antibiotic
prophylaxis for preventing meningitis in patients with basilar
skull fractures. Cochrane Database Syst Rev 2011:
CD004884.

[15] Thinkhamrop J, Laopaiboon M, Lumbiganon P. Prophylactic
antibiotics for transcervical intrauterine procedures. Cochrane
Database Syst Rev 2013;5:CD005637.

[16] Brand M, Goosen J, Grieve A. Prophylaczic antibiotics for
penetrating abdominal trauma. Cochrane Database Syt Rev
2013;11:CD007370.

[17] Zhang Y, Dong J, Qiao Y, He J, Wang T, Ma S. Efficacy and
safety profile of antibiotic prophylaxis usage in clean and
clean-contaminated plastic and reconstructive surgery:

[2

—

3

—

4

—

5

—

(6

[}

[7

—

(8

—

[

—


http://www.ncbi.nlm.nih.gov/pubmed/22157668?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/22157668?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/1150874?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/1150874?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/1150874?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/4685083?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/4685083?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/4685083?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/704498?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/704498?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/19467847?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/19467847?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/19467847?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/19467847?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/20701619?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/20701619?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/12918006?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/12918006?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/19151681?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/19151681?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/20467647?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/20467647?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/20467647?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/20623038?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/20623038?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/20623038?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/18646101?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/18646101?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/18646101?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16243239?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16243239?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16437502?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16437502?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16437502?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/17636811?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/17636811?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/24343320?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/24343320?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/24343320?dopt=Abstract

810

(18]

[19]

[20]

[21]

M. Pyysalo et al.

a meta-analysis of randomized controlled trials. Ann Plast
Surg 2014;72:121-30.

Medeiros I, Saconato H. Antibiotic prophylaxis for mamma-
lian bites. Cochrane Database Syst Rev 2001:CD001738.
Verschuur HP, de Wever WW, van Benthem PP. Antibiotic
prophylaxis in clean and clean-contaminated ear surgery.
Cochrane Database Syst Rev 2004:CD003996.

Lodi G, Figni L, Sardella A, Carrassi A, Del Fabbro M,
Furness S. Antibiotics to prevent complications following
tooth extractions. Cochrane Database Syst Rev 2012;11:
CDO003811.

Oliver R, Roberts GJ, Hooper L. Penicillins for the prophy-
laxis of bacterial endocarditis in dentistry. Cochrane Database
Syst Rev 2008:CD003813.

(22]

(23]

(24]

(25]

Rahman N, Rogers S, Ryan D, Healy C, Flint S. Infective
endocarditis prophylaxis and the current AHA, BSAC, NICE
and Australian guidelines. J Ir Dent Assoc 2009;54:264-70.
Centre for Clinical Practice at NICE (UK). Prophylaxis
against infective endocarditis: antimicrobial prophylaxis
against infective endocarditis in adults and children undergo-
ing interventional procedures. London: National Institute for
Health and Clinical Excellence, UK; 2008.

Thornhill MH. Infective endocarditis: the impact of the NICE
guidelines for antibiotic prophylaxis. Dent Update 2012;39:6-10.
Glenny AM, Oliver R, Roberts GJ, Hooper L,
Worthington HV. Antibiotics for the prophylaxis of bacterial
endocarditis in dentistry. Cochrane Database Syst Rev 2013;
10:CDO003813.


http://www.ncbi.nlm.nih.gov/pubmed/24343320?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/11406003?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/11406003?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/15266512?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/15266512?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/23152221?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/23152221?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/15106220?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/15106220?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/19189746?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/19189746?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/19189746?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/22720375?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/22720375?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/18843649?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/18843649?dopt=Abstract

	Abstract
	Introduction
	Materials and methods
	Results
	Discussion
	Conclusion
	Declaration of interest
	References

