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Summary. Objective. To describe a pattern of antibiotic prescription during root canal treatment
procedures based on the reports of Lithuanian general dental practitioners.

Materials and methods. Questionnaires concerning endodontic treatment were sent to all 2850
Lithuanian dental practitioners registered on the database of the Lithuanian Dental Chamber. Only
the questions containing general information and individual decisions about antibiotic prescription
for endodontic treatment were selected for the analysis.

Results. The response rate was 53.8%. Of the 1532 responses, 1431 questionnaires received
from licensed general dental practitioners were analyzed. More than 60% of the respondents report-
ed prescribing antibiotics in cases of symptomatic apical periodontitis. Majority of the respondents
(83.9%) reported symptomatic apical periodontitis with periostitis being a clear indication for the
prescription of antibiotics. Nearly 2% of the respondents reported prescribing antibiotics in cases of
symptomatic pulpitis. With an increasing duration of professional activity, an increase in the pro-
portion of the respondents reporting prescription of antibiotics was observed. Amoxicillin was the
most preferable antibiotic during endodontic treatment, followed by amoxicillin with clavulanic acid.
An increase in reporting penicillin prescription and decline in prescribing amoxicillin and amoxicillin
with clavulanic acid with regard to the increasing age of respondents was observed.

Conclusions. Lithuanian dentists, particularly those with longer duration of professional activ-
ity, tended to exceed general recommendations for the antibiotics prescription in cases of endodontic
infections. However, a trend toward prescription of broader spectrum antibiotics by younger dentists,

compared with those with longer professional activity, was observed.

Introduction

Bacterial resistance to antibiotics is a serious
public health problem. A major contributing factor
for the development of this problem is the excessive
use of antibiotics in medicine and agriculture. In
dental practice, antimicrobial drugs are prescribed
during treatment of particular clinical situations
related to inflammatory processes in the periodon-
tium or bone. Evidence exists that the resistance of
oral microflora to antibiotics has increased during
the past decades (1-3). Overuse of antibiotics in
dental practice has been observed (4-8).

Remarkable differences in the use of systemic
antibiotics as well as in the antimicrobial drug re-
sistance of human pathogens exist among different
countries (9, 10). According to the data of the Eu-
ropean Surveillance of Antimicrobial Consumption
(ESAC), the highest consumption rates of antibi-
otics are found in the southern and eastern Euro-

pean countries, whereas in the north Europe and
Russian Federation it is much lower (10). Data on
the prescribing patterns of antibiotics among Lithu-
anian medical doctors are limited. A trend in the in-
creased prescription rates of some antibiotics during
the past years has been observed (11). Moreover,
the administration of antibiotics by family doctors
was considered being irrational in most of the stud-
ied cases (12).

Data on the prevalence of endodontic pathol-
ogy in Lithuania are scarce. However, 70% of
35—44-year-old citizens of Vilnius (capital of Lithu-
ania) had been diagnosed with apical periodontitis
10 years ago (13). In a more recent report, one-third
of all attendances to the specialized Clinic of Endo-
dontics were due to acute pain related to sympto-
matic apical periodontitis (14).

Endodontic pain (i.e., pain induced by inflam-
mation of dental pulp or periapical tissues) alone is
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not an indication for antimicrobial treatment. The
vast majority of infections of endodontic origin
could be managed without antibiotics (15, 16). The
most important problem of decision-making in the
administration of antibiotic therapy is to determine
the indications and type of antibiotics suitable for
a particular clinical situation. Incorrect use of anti-
biotics in dentistry may predispose secondary and
superinfections and render drugs ineffective against
potentially fatal medical infectious diseases (1).

The aim of this study was to determine the pat-
tern of antibiotic prescription during endodontic
treatment based on the reports of Lithuanian dental
practitioners.

Material and methods

Questionnaires concerning endodontic treat-
ment were sent to all 2850 Lithuanian dental practi-
tioners registered at the database of the Lithuanian
Dental Chamber. The questionnaire was made up of
58 questions with multiple-choice answers and was
sent along with an explanatory covering letter with a
stamped addressed, return envelope. The question-
naire was fully piloted and refined for clarity and
scope before being issued.

For this study purpose, only the questions con-
taining general information such as respondent’s
age, duration of professional activity, their practice
location (urban or rural) as well as questions related
to individual decisions about antibiotic prescription
in dental practice were selected for analysis. The re-
spondents were asked to provide information about
the preferred antibiotics and indications for their
prescription during treatment of different types of
endodontic pathology:

— symptomatic pulpitis (SP);
— symptomatic apical periodontitis (SAP);
— symptomatic apical periodontitis with periostitis

(SAPP), without incision of soft tissues;

— symptomatic apical periodontitis with periostitis

(SAPP), with incision of a periapical abscess;

— any endodontic pathology with concurrent sys-
temic diseases.

The questions regarding the use of antibiotics
were formulated with possible answer options (al-
ways; often; sometimes; seldom; never), and the re-
spondents were invited to choose the answer that
best affirmed their clinical attitude by indicating
only one category.

From all obtained responses, only those from
dentists having a license of general dental practi-
tioner (excluding dental specialists) were included
in this study.

For more detailed comparison of the data, the
sample was divided, according to the duration of
professional activity, into the following groups:
group A (up to 9 years in practice), group B (10-19

years), group C (20-29 years), and group D (more
than 30 years). In addition, the respondents were
compared by geographic location of working place
(rural or urban). During the data analysis, the ob-
tained responses were categorized into three alter-
natives (always and often; sometimes; seldom and
never).

All returned forms were coded by a single opera-
tor, and the data were checked and entered twice
in a personal computer. Blank or multiple answers
were all treated as missing values; only single un-
equivocal replies were included in calculating per-
centages.

Statistical analysis included the chi-square test
for analyzing differences between the groups. Odds
ratio (OR) and 95% confidence interval (CI) were
calculated for comparison of the responses between
the groups of professional activity (reference group
was the group D with a duration of more than 30
years in practice). The significance level for all the
tests was set at P<0.05.

Sample size was calculated using the Paniotto
formula (17). The sample size determined according
to this formula shows that having questioned 1532
respondents, it will be possible to make conclusions
leading to a 2% sample error with a possibility of 0.98.

Results

The flowchart showing the study design and dis-
tribution of study participants by duration of profes-
sional activity and practice location is presented in
Figure 1. Thus, of the 2850 questionnaires mailed,
1532 questionnaires were returned (response rate,
53.8%). A total of 956 dentists practicing in urban
and 576 dentists practicing in rural areas responded
to the present inquiry, while 802 urban and 516
rural dentists did not respond. There was no sig-
nificant difference between the respondents and
nonrespondents with respect to their distribution
according to practice location (P=0.417).

From all obtained responses, a total of 1431 re-
sponses belonging only to general dental practition-
ers were analyzed. The mean age of the respondents
was 45 years (range, 23-75 years). More respond-
ents from the group A worked in urban areas while
the respondents from the group D worked more fre-
quently in rural areas (P<0.001).

The percentage distribution of responses con-
cerning antibiotic choice in cases of endodontic
treatment with respect to practice location is pre-
sented in Figure 2. Thus, 50.4% of all respondents
reported prescribing amoxicillin always or often and
27.1% did it sometimes. Amoxicillin with clavu-
lanic acid was a preferable antibiotic for 54.7% of
all respondents. Penicillin and lincomycin were not
prescribed (never or seldom) by 72.4% and 85.4%
of all respondents, respectively. Additionally, 5.6%
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Fig. 1. Flowchart showing the study design and distribution of study participants by duration
of professional activity and practice location
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Fig. 2. Percentage distribution of responses concerning antibiotic choice in cases of endodontic treatment,
as reported by Lithuanian dental practitioners, with respect to practice location

**P<0.001; *P=0.01 with respect to practice location.

of respondents identified antibiotics, such as clin-
damycin, doxycycline, metronidazole, as well as an-
tibiotics mentioned above but known by different
names (Ospen, Ospamox, Dalacin), as alternatives
to antibiotics given in the questionnaire.
Comparison of the results of antibiotic choice
according to practice location of the respondents
showed that dental practitioners in rural areas pre-
scribed penicillin more often than those in urban
areas (P<0.001) (Fig. 2). No significant differences
in the reported prescription rates of other antibiotics
with regard to practice location were seen (Fig. 2).
The odds ratio estimates indicated a tendency to
the increased proportion of respondents reporting
prescription of penicillin and decline in prescrib-
ing amoxicillin and amoxicillin with clavulanic acid

with regard to increasing years in practice (Table 1).
Thus, practitioners with practice of less than 9 ye-
ars were 2.6 (95% CI, 1.9-3.5) and 1.5 (95% ClI,
1.1-2.1) times more likely to prescribe amoxicillin
and amoxicillin with clavulanic acid, respectively,
and 3 (95% CI, 2.1-4.3) times less likely to prescri-
be penicillin than their senior colleagues (practice
duration of more than 30 years).

The percentage distribution of responses con-
cerning the prescription of antibiotics for a partic-
ular type of endodontic pathology with respect to
practice location is presented in Fig. 3. Thus, ma-
jority of the respondents (83.9%) reported cases of
inflammatory exudate passing through the bone un-
derneath the periosteum (SAPP) being a clear indi-
cation for the prescription of antibiotics, and 19.4%
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Table 1. Odds ratio estimates for an association between the reported prescription of antibiotics
in relation to antibiotic type and duration of professional activity

Incidence of antibiotic prescription
Groups by professional P P

Antibiotic St .
ntibiotic activity (years)* never/seldom sometimes always/often
OR (95% CI) OR (95% CI) OR (95% CI)
Penicillin A (<9) 3.0(2.1-4.3) 0.3(0.2-0.4) 0.6 (0.4-0.9)
B (10-19) 1.6 (1.2-2.2) 0.6 (0.4-0.9) 0.7 (0.5-1.1)
C (20-29) 1.7 (1.2-2.3) 0.7 (0.5-1.1) 0.5 (0.3-0.8)
Amoxicillin A (<9) 0.5 (0.3-0.7) 0.6 (0.4-0.8) 2.6 (1.9-3.5)
B (10-19) 0.6 (0.5-0.9) 0.8 (0.6-1.2) 1.6 (1.2-2.1)
C (20-29) 0.6 (0.4-0.8) 1.0 (0.7-1.4) 1.5 (1.1-2.0)
Amoxicillin with A (<9) 0.7 (0.5-0.9) 1.0 (0.8-1.4) 1.5 (1.1-2.1)
clavulanic acid B (10-19) 0.8 (0.6-1.1) 0.8 (0.6-1.1) 1.6 (1.2-2.2)
C (20-29) 0.8 (0.6-1.1) 1.1 (0.8-1.5) 1.2 (0.8-1.7)
Lincomycin A (<9) 2.0(1.3-3.2) 0.5 (0.3-0.9) 0.5 (0.2-1.1)
B (10-19) 1.5 (1.0-2.2) 0.9 (0.6-1.3) 0.3 (0.1-0.8)
C (20-29) 1.4 (0.9-2.0) 0.9 (0.6-1.3) 0.5 (0.2-1.1)
*Reference category was group D, >30 years in practice. OR, odds ratio; CI, confidence interval.
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Fig. 3. Percentage distribution of responses concerning the prescription of antibiotics for a particular type
of endodontic pathology, as reported by Lithuanian dental practitioners, with respect to practice location

SAP, symptomatic apical periodontitis; SAPP, symptomatic apical periodontitis with periostitis; SP, symptomatic pulpitis.
*P<0.01 with respect to practice location.

of dentists always or often prescribed antibiotics for
the treatment of SAP. Almost 68% of the respond-
ents did it in cases of SAPP with incision of a peri-
apical abscess. Only 1.9% of respondents reported
prescribing antibiotics in cases of symptomatic pul-
pitis. About 50% of the respondents considered pre-
scribing antibiotics (always or often; sometimes) for
the treatment of endodontic pathology with concur-
rent systemic diseases (Fig. 3).

The data analysis showed that more respondents
from urban areas reported never prescribing antibi-
otics in cases of SAP and any endodontic pathology
with concurrent systemic diseases than those from
rural areas (P<0.01)

Medicina (Kaunas)

The results concerning association between an-
tibiotic prescription in relation to the type of endo-
dontic pathology and duration of practice are pre-
sented in Table 2. A trend toward an increase in the
proportion of the respondents reporting prescrip-
tion of antibiotics in clinical situations such as SAP,
SAPP with incision, and in cases with concurrent
systemic diseases with regard to increasing duration
of practice was observed. The dental practitioners
with practice of less than 9 years were 1.7 (95% CI,
1.3-2.3) times and 2.5 (95% CI, 1.6—3.9) times less
likely to prescribe antibiotics in cases of SAP and
SAPP with incision, respectively, than the respond-
ents with practice of more than 30 years.
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Table 2. Odds ratio estimates for an association between the reported prescription of antibiotics in relation to type
of endodontic pathology and duration of professional activity

Groups by Incidence of antibiotic prescription
linical cas fessional
Clinical case ac?iiz(;tsfs(s;(;gis)* Never/seldom Sometimes Always/often
OR (95% CI) OR (95% CI) OR (95% CI)
SAP A (<9) 1.7 (1.3-2.3) 0.6 (0.4-0.7) 0.8 (0.6-1.2)
B (10-19) 1.4 (1.0-1.8) 0.6 (0.5-0.8) 1.0 (0.7-1.4)
C (20-29) 1.0 (0.7-1.3) 0.9 (0.7-1.1) 1.0 (0.7-1.4)
SAPP without A (<9) 1.2 (0.6-2.6) 0.9 (0.5-1.5) 1.0 (0.7-1.6)
incision B (10-19) 1.3 (0.6-2.7) 1.3 (0.9-2.1) 0.7 (0.5-1.1)
C (20-29) 0.5 (0.2-1.3) 1.4 (0.9-2.1) 0.9 (0.6-1.3)
SAPP with incision A (<9) 2.5 (1.6-3.9) 1.0 (0.7-1.5) 0.6 (0.4-0.8)
of periapical abscess B (10-19) 2.1(1.3-3.3) 0.9 (0.6-1.3) 0.8 (0.6-1.0)
C (20-29) 1.4 (0.8-2.2) 0.9 (0.6-1.4) 0.9 (0.7-1.3)
Any endodontic A (<9) 1.8 (1.4-2.5) 0.9 (0.6-1.2) 0.5 (0.3-0.7)
p . %‘/ w i B (10-19) 1.6 (1.2-2.1) 0.9 (0.7-1.3) 0.6 (0.4-0.8)
concurrent systemic diseases C (20-29) 1.2 (0.9-1.6) 0.9 (0.7-1.3) 0.9 (0.6-1.2)
SP A (<9) 2.0 (0.5-7.8) 0.5 (0.1-1.9)
B (10-19) 1.0 (0.4-2.8) 1.0 (0.4-2.7)
C (20-29) 0.7 (0.3-1.8) 0.8 (0.3-2.5)

*Reference category was group D, >30 years in practice. OR, odds ratio; CI, confidence interval; SAP, symptomatic apical peri-
odontitis; SAPP, symptomatic apical periodontitis with periostitis; SP, symptomatic pulpitis.

Ellipses indicate ORs not computed.

Discussion

Rational use of antibiotics is based on well-de-
fined indications in cases of infections of endodon-
tic origin. Symptomatic apical periodontitis with
localized swelling in a healthy patient and without
systemic involvement does not require systemic an-
tibiotic therapy. In such cases, incision, drainage,
and conventional root canal treatment can effec-
tively control the spread of infection (15, 18). How-
ever, antibiotics can help to impede the spread of
infection in particular clinical cases associated with
progressive diffuse swelling and systemic involve-
ment, including fever, malaise, and lymphadenopa-
thy, as well as in medically compromised patients
(15, 16). It must be emphasized that antibiotic ther-
apy alone in cases of SAP can help just to relieve
clinical symptoms. The source of infection can be
eliminated only by an appropriate root canal clean-
ing and disinfection procedures or tooth extraction.
Therefore, antibiotics must be considered only as
an adjunct to the conventional root canal therapy
or when an emergency treatment is impossible (15,
16). Dental practitioners must have a thorough un-
derstanding of the clinical indications for antibiotic
prescription in order to prevent misuse or overuse of
these medicaments (16, 19).

With some degree of caution, the present sample
can be considered being representative of Lithuanian
dentists. More than 60% of all respondents reported
prescribing antibiotics in cases of symptomatic apical
periodontitis. Almost all of those (97%) prescribed
antibiotics in cases of SAPP without incision of soft
tissues as well as in cases of SAPP with incision

(87%). When compared to other studies, it seems
that Lithuanian dentists tend to prescribe antibiotics
during endodontic treatment more often than their
colleagues in other countries (7, 20, 21). Thus, 69%
of general dental practitioners in England prescribed
antimicrobial drugs before drainage of acute abscess-
es and only 23% of them did it after abscess drain-
age (7). In cases of symptomatic apical periodontitis,
48% of the respondents in Belgium and 54% in the
United States prescribed antibiotics (20, 21).

Essentially, there is no indication for antimicro-
bial therapy in cases of symptomatic pulpitis. Re-
sults of this study showed that only about 2% of the
respondents reported prescribing antibiotics in cases
of SP. This percentage was much lower than in the
studies carried out in Turkey (60%), Kuwait (20%),
England (13%), and the United States (17%) (4, 6,
7, 20).

When analyzing an association between the re-
ported prescription rates of antibiotics in relation
to the type of endodontic pathology and duration
of professional activity, it was noticed that the re-
spondents with longer professional activity tended to
prescribe antibiotics more often than their younger
colleagues in most of the clinical situations listed in
the questionnaire. Dentists with a shorter duration
of professional activity seemed to be more careful
when prescribing antibiotics in cases of endodon-
tic treatment. Potentially, this could be explained
by the changes in the undergraduate curriculum of
dental education in Lithuania over the past decade
and also by the fact that the courses of continuing
education for practicing dentists lack professional
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information about antimicrobial management of
dental infections.

pB-Lactam antibiotics are drugs with a similar
chemical structure that include the fB-lactam ring.
Antibacterial spectrum of these antibiotics varies
from narrow (penicillins) to broad (cephalosporins)
(3, 16). Although there is an evident increase in the
resistance of different pathogens to f-lactam anti-
biotics, penicillin and amoxicillin remain the first-
choice antibiotics recommended for the treatment
of dental infections in many countries (15, 22—-24).

This study showed that amoxicillin was the most
preferable antibiotic for the treatment of endodontic
infections by Lithuanian dentists. The prescription
rate of penicillin for the treatment of such infec-
tions, as reported by the practitioners, in Lithua-
nia is much lower when compared with the United
States where penicillin was found to be the most
frequently antibiotic prescribed by dentists (20).
However, amoxicillin with clavulanic acid was the
second most preferable medicament after amoxicil-
lin in this study. Since amoxicillin with clavulanic
acid is characterized by a much broader spectrum
of activity compared to penicillin and amoxicillin, it
carries a higher risk of the development of bacterial
resistance. Amoxicillin with clavulanic acid was pre-
scribed more frequently by dental practitioners with
a shorter duration of practice as compared with their
senior colleagues. However, an increasing number
of respondents reporting penicillin prescription
with an increasing duration of professional activity
were observed. In addition, this trend was more ex-
pressed in rural than urban areas, possibly because
more senior dentists indicated working in the ru-
ral areas. Unfortunately, a lack of knowledge con-
cerning the names of antibiotics among Lithuanian
dentists was noticed as well. In some of the reports,
the generic names of drugs were disregarded, and
only the names given by producers were indicated.
For example, Ospen, Ospamox, and Augmentin
were named by some of the respondents as different
types of antibiotics from those given in the ques-
tionnaire. Such flaws could possibly be explained by
existing advertisement of drugs by pharmaceutical
industry and lack of practitioner’s attention to the
composition and basis of the advertised drug. It is
evident that pharmaceutical companies may influ-
ence the choice of antibiotics used by practitioners
(4). Amoxicillin with clavulanic acid, reported as
the drug superior to penicillin, could be an example
of such influence.

Essentially, the choice of antimicrobial agents
for the treatment of dental infections is empirical
and based on the published data about susceptibility
of the most frequently found pathogens in a par-
ticular infection. Such recommendations should be
based on information concerning susceptibility of
local pathogens as it can vary according to the geo-
graphic location of the country and may differ over
time (25-28). Therefore, an antibiotic being con-
sidered as most effective in one country could not
be certainly appropriate in other. There is no avail-
able information concerning the resistance of endo-
dontic pathogens to f-lactam antibiotics as well as
findings on fB-lactamase-producing bacteria in cases
of odontogenic infections in Lithuania. Therefore,
recommendations for pharmacists to use amoxicillin
with clavulanic acid for treatment of dental infec-
tions are often based on the reports of studies per-
formed in other countries (29, 30).

Irrational prescription of antibiotics could be
influenced by many other factors, such as patient’s
belief that it is necessary to administer antibiotics to
cure a disease, workload of practitioners, and lack
of time assigned to a patient as well. Nevertheless,
decision about prescription of drugs depends on a
clinician. Every dental practitioner should be aware
that the benefits of antibiotic treatment come to-
gether with the risk of antibiotic resistance develop-
ment. Therefore, it is important that dental prac-
titioners should continue their restrictive use of
antibiotics despite the influence of pharmaceutical
companies or patient’s intention and, whenever pos-
sible, should reduce the use of these drugs.

Conclusions

The prescription of antibiotics in cases of endo-
dontic pathology tended to exceed general indica-
tions of their application and in some cases is ir-
rational. Lithuanian dentists with a shorter duration
of professional activity were less likely to prescribe
antibiotics for endodontic treatment; however, they
preferred broader spectrum antibiotics as compared
with their senior colleagues. In order to deepen the
knowledge of rational use of antibiotics, infection
control, and microbial resistance among dental pro-
fessionals, evidence-based national guidelines for
rational antibiotic use in dental practice are needed.
Furthermore, trends of antibiotic consumption and
antimicrobial susceptibility of endodontic pathogens
should be monitored, and recommendations for an-
tibiotic therapy should be updated periodically.
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Lietuvos odontology skiriami antibiotikai endodontinés kilmés ligoms gydyti

Neringa Skucaité', Vytauté Peciuliené?, Rasmuté Maneliené?, Vita Maciulskiené'
Lietuvos sveikatos moksly universiteto Medicinos akademijos Danty ir burnos ligy klinika,
*Vilniaus universiteto Medicinos fakulteto Odontologijos institutas

Raktazodziai: antibiotikai, endodontinis gydymas, apklausa.

Santrauka. Tyrimo tikslas. Remiantis Lietuvos odontology apklausos duomenimis, apzvelgti antibiotiky
pasirinkima bei jy skyrimo indikacijas danty Sakny kanalams gydyti.

Medziaga ir metodai. Visiems 2850 Lietuvos odontology rumuose registruotiems gydytojams odon-
tologams buvo issiystos anketos su klausimais apie endodontinj gydyma. Tyrimui atrinkti tik klausimai,
susije su antibiotiky skyrimu endodontinio gydymo metu bei bendraja informacija apie odontologa.

Rezultatai. [ anketa atsaké 1532 gydytojai odontologai (53,8 proc. gavusiyjy anketas). Atmetus odontology
specialisty atsakymus, iSnagrinéta 1431 gydytojy odontology anketa. Daugiau kaip 60 proc. atsakiusiyjy
skiria antibiotikus simptominiam virSininiam periodontitui gydyti. Dauguma gydytojy odontology
(83,9 proc.) atsaké, kad simptominio virSiininio periodontito su periostitu atvejais skiriami antibiotikai.
Beveik 2 proc. atsakiusiyjy teigé skiria antibiotikus simptominio pulpito atveju. Nustatyta, kad, didéjant
atsakiusiyjy darbo stazui, proporcingai auga odontology, skirianéiy antibiotikus, skai¢ius. Amoksicilinas
bei amoksicilinas su klavulano ragstimi — tai dazniausiai odontology skiriami antibiotikai. Pastebéta, kad,
didéjant atsakiusiyjy amziui, daugéja odontology, skirianciy peniciling ir mazéja skirian¢iy amoksicilina
bei amoksiciling su klavulano ragstimi.

ISvados. Lietuvos odontologai, ypac turintys didesne profesing patirtj, linke virsyti racionalaus antibiotiky
skyrimo rekomendacijas, gydydami dantis. Be to, pastebéta, kad jaunesni odontologai linke skirti platesnio
veikimo antibiotikus nei vyresni jy kolegos.

References su jy racionalaus vartojimo rekomendacijomis. (Assessment

1. Siqueira JF Jr. Microbiology of apical periodontitis. In: of antibiotic use and comparison with recommendations for
Orstavik D, Pitt Ford T, editors. Essential endodontology: their rational use.) Medicina (Kaunas) 2006;42:999-1005.
prevention and treatment of apical periodontitis. 2nd ed.  13. Sidaravi¢ius B, Aleksejuniené |, Eriksen HM. Endodontic
Oxford: Blackwell Munksgaard Ltd.; 2008. p. 135-97. treatment and prevalence of apical periodontitis in an adult

2. Al-Haroni M. Bacterial resistance and the dental profes- population of Vilnius, Lithuania. Dent Traumatol 1999;15:
sionals’ role to halt the problem. ] Dent 2008;36:95-103. 210-5.

3. Handal T, Olsen I. Antimicrobial resistance with focus on  14. Maneliené R, Bal¢itniené I. Retrospection — analysis of pa-
oral beta-lactamases. Eur ] Oral Sci 2000;108:163-74. tients treated by the endodontist. Stomatologija 2004;6:59-

4. Ocek Z, Sahin H, Baksi G, Apaydin S. Development of a ra- 62.
tional antibiotic usage course for dentists. Eur ] Dent Educ ~ 15. Baumgartner JC, Smith JR. Systemic antibiotics in endo-
2008;12:41-7. dontic infections. In: Fouad AF. editor. Endodontic Micro-

5. Fouad AF. Are antibiotics effective for endodontic pain? An biology. 1st ed. Iowa: Wiley-Blackwell; 2009. p. 225-41.
evidence-based review. Endod Topics 2002;3:52-66. 16. Baumgartner JC. Antibiotics in endodontic therapy. In:

6. Salakoa NO, Rotimib VO, Adibb SM, Al-Mutawac S. Pat- Newman MG, Van Winkelhoff AJ, editors. Antibiotics and
tern of antibiotic prescription in the management of oral antimicrobial use in dental practice. 2nd ed. Carol Stream,
diseases among dentists in Kuwait. ] Dent 2004;32:503-9. Illinois: Quintessence Publishing Co, Inc; 2001. p. 143-57.

7. Palmer NAO, Pealing R, Ireland RS, Martin MV. A study 17. Altman DG. Theoretical distributions. In: Practical statistics
of therapeutic antibiotic prescribing in National Health Ser- for medical research. London: Chapman & Hall; 1991. p.
vice general dental practice in England. Br Dent ] 2000;188: 48-73.

554-8. 18. Henry M, Reader A, Beck M. Effect of penicillin on post-

8. Ogunbodede EO, Fatusi AO, Folayan MO, Olayiwola G, operative endodontic pain and swelling in symptomatic ne-
Pharm B. Retrospective survey of antibiotic prescriptions in crotic teeth. ] Endod 2001;27:117-23.
dentistry. ] Contemp Dent Pract 2005;6:64-71. 19. Slots ], Pallasch TJ. Dentists’ role in halting antimicrobial

9. Monnet DL, Kristinsson KG. Turning the tide of antimicro- resistance. | Dent Res 1996;75:1338-41.
bial resistance: Europe shows the way. Euro Surveill 2008;  20. Yingling NM, Byrne BE, Hartwell GR. Antibiotic use by
13(46):19039. members of the American Association of Endodontists in

10. The European Surveillance of Antimicrobial Consumption the year 2000: report of a national survey. | Endod 2002;
(ESAC). Available from: URL: http://www.esac.ua.ac.be/ 28(5):396-404.

11. Galinyté D, Maciulaitis R, Budnikas V, Kubilius D, Varana-  21. Slaus G, Bottenberg P. A survey of endodontic practice
viciené B, Vitkauskiené A ir kt. Antibiotiky vartojimo ir kai amongst Flemish dentists. Int Endod J 2002;35:759-67.
kuriy mikroorganizmy atsparumo pokyciy analizé. (Analy-  22. Jaunay T, Dambrook T, Goss A. Antibiotic prescribing
sis of antibiotic consumption and microorganism resistance practices by South Australian general dental practitioners.
changes.) Medicina (Kaunas) 2008;44:751-67. Aust Dent ] 2000;45(3):179-86.

12. Maciulaitis R, Petrikaité V, Aukstakalniené A, JanuSonis T.  23. Khemaleelakul S, Baumgartner JC, Pruksakorn S. Iden-
Antimikrobiniy vaisty vartojimo jvertinimas ir palyginimas tification of bacteria in acute endodontic infections and

Medicina (Kaunas) 2010; 46(12)



Antibiotic prescription for treatment of endodontic pathology

813

24.

25.

26.

their antimicrobial susceptibility. Oral Surg Oral Med Oral
Pathol Oral Radiol Endod 2002;94:746-55.

Jacinto RC, Gomes BPFA, Ferraz CCR, Zaia AA, Souza
Filho FJ. Microbiological analysis of infected root canals
from symptomatic and asymptomatic teeth with peri-
apical periodontitis and the antimicrobial susceptibility of
some isolated anaerobic bacteria. Oral Microbiol Immunol
2003;18:285-92.

Van Winkelhoff AJ, Herrera D, Oteo A, Sanz M. Antimi-
crobial profiles of periodontal pathogens isolated from peri-
odontitis patients in the Netherlands and Spain. | Clin Peri-
odontol 2005;32:893-8.

Machado de Oliveira JC, Siqueira JF Jr, Ro¢as IN, Baum-
gartner JC, Xia T, Peixoto RC, et al. Bacterial community
profiles of endodontic abscesses from Brazilian and USA
subjects as compared by denaturing gradient gel electro-

Received 12 April 2010, accepted 7 December 2010
Straipsnis gautas 2010 04 12, priimtas 2010 12 07

27.

28.

29.

30.

phoresis analysis. Oral Microbiol Immunol 2007;22:14-8.
Siqueira JF Jr, Jung I1-Y, Rogas IN, Lee Ch-Y. Differences
in prevalence of selected bacterial species in primary en-
dodontic infections from two distinct geographic locations.
Oral Surg Oral Med Oral Pathol Oral Radiol Endod 2005;
99:641-7.

Baumgartner JC, Siqueira JF Jr, Xia T, Rog¢as IN. Geographi-
cal differences in bacteria detected in endodontic infections
using polymerase chain reaction. ] Endod 2004;30:141-4.
Khemaleelakul S, Baumgartner JC, Pruksakorn S. Iden-
tification of bacteria in acute endodontic infections and
their antimicrobial susceptibility. Oral Surg Oral Med Oral
Pathol Oral Radiol Endod 2002;94:746-55.

Baumgartner JC, Xia T. Antibiotic susceptibility of bacte-
ria associated with endodontic abscesses. | Endod 2003;29:
44-7.

Medicina (Kaunas) 2010; 46(12)



