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Efficacy of Amoxicillin Rinse on
Bacteriemia Prior to Dental Extraction

ÖÖZZEETT  AAmmaaçç:: Dental enfeksiyonlar ve özellikle enfekte diş çekimlerini takiben kana karışan oral
bakteriler hastaların genel sağlık durumunu kötü yönde etkileyebilir. Bu çalışmanın amacı, jel ve
suspansiyon formunda hazırlanan amoksisilin gargaranın özellikle enfekte diş çekimlerinden önce
farklı zaman aralıklarında kullanılmasının ağız içinde ve periferik kan sirkülasyonunda bulunan
aerobik ve anaerobik bakteri varlığına etkisini araştırmak ve böylece hastaların genel sağlık
durumlarının korunmasına veya var olan sorunların artmamasına katkıda bulunmaktır. GGeerreeçç  vvee
YYöönntteemmlleerr::  Bu çalışmada, diş çekimi yapılan toplam 105 hasta ve yedi farklı alt grup (n=15) yer
almıştır. Hastalardan 45’ine amoksisilin jel, diğer 45’ine  amoksisilin süspansiyon uygulanmış,
kontrol grubuna dahil olan son 15 hastaya ise uygulama yapılmamıştır. Toplanan örneklerde kan
kültürü yapılarak bakteriyemi araştırılmıştır. BBuullgguullaarr:: Anaerobik bakteri üremesindeki azalma,
kontrol ve diğer gruplar arasında istatistiksel olarak anlamlı bulunmuştur (p<0.05). Bu anlamlı
farklılık özellikle Grup A ve D (kontrol-2, 15 ve 30 dakika süspansiyon) ve Grup A ve E (kontrol-
15 dakika jel) arasında belirgindir. SSoonnuuçç:: Diş çekimi öncesinde uygulanan topikal amoksisilinin
oral kavitede anaerobik bakteri üremesini anlamlı olarak azalttığı saptanmıştır. Bununla beraber,
topikal antibiyotik kullanımı dirençli bakterilerin artışına da neden olabileceğinden kullanımı
dikkat gerektirmektedir.

AAnnaahh  ttaarr  KKee  llii  mmee  lleerr:: Amoksisilin; aerobik bakteriler; anaerobik bakteriler; gargara 

AABBSS  TTRRAACCTT  OObbjjeeccttiivvee:: Dental infections may worsen medical health status by spreading the oral
bacteria into the bloodstream, especially following infected tooth extraction. The aim of this study
was to determine the effect of amoxicillin rinse applied in gel and suspension form at different time
intervals prior to tooth extraction to decrease the incidence of aerobic and anaerobic bacteria in the
oral cavity and peripheral blood circulation in order not to worsen or trigger unknown health prob-
lems in patients. MMaatteerriiaall  aanndd  MMeetthhooddss:: In this study, a total of 105 dental patients who requested
tooth extraction were participated. There were seven different subgroups (n=15). Forty five patient
received amoxicillin suspension while other 45 received amoxicillin gel. Amoxicillin suspension
was applied as one time 15 minutes (Group B), 30 minutes (Group C) and three times 2, 15, 30 min-
utes before the extraction (Group D). Group D received three applications. Same procedure was
carried out for the gel application, in groups E, F and G respectively concerning time intervals. The
last 15 subjects received no rinse as the control group (Group A). Blood culture was performed to
determine the bacterial growth.  RReessuullttss:: There was a significant decrease between control and
each study group for anaerobic bacterial growth (p<0.05). The difference was particularly more ob-
vious between Group A and D (control-2, 15 & 30 min suspension), and between Group A and E
(control-15 min gel). CCoonncclluussiioonn:: The results of this study indicate that the use of topical amoxi-
cillin prior to dental extraction is significantly effective to decrease the anaerobic bacterial growth
in the oral cavity. However, topical antibiotic use may cause selection of resistant bacteria, there-
fore, consideration of its use necessitates discretion.

KKeeyy  WWoorrddss::  Amoxicillin; bacteria, aerobic; bacteria, anaerobic; mouthwashes 
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en tal in fec ti ons may wor sen the me di cal
he alth sta tus by spre a ding the oral bac te ri -
a in to blo ods tre am, es pe ci ally fol lo wing in-

fec ted to oth ex trac ti on. To oth ena mel sur fa ce is
one of the best pla ces for the co lo ni za ti on of dif fe -
rent types of mic ro bi al spe ci es in the oral ca vity. A
den tal pla qu e is al so a comp lex ag gre ga ti on of mi-
c ro or ga nisms. It has be en re por ted that 1 mg of
den tal pla qu e con ta ins ne arly 1011 mic ro or ga nisms.1

The se mic ro or ga nisms mostly con sist of Strep to -
coc cus and ana e ro bes with a low vi ru len ce. Ho we -
ver, even low vi ru lent bac te ri a might be
det ri men tal when a pa ti ent’s ge ne ral con di ti on is
we a ke ned for so me re a sons. In ad di ti on, it is al so
re por ted that ne arly 80% of mic ro or ga nisms in
den tal pla qu e can ca u se wi de va ri ety of mic ro bi al
in fec ti ons in the body.2 The se in fec ti o us pro ces ses
inc lu de com mon prob lems such as uri nary tract in-
fec ti ons, cat he ter in fec ti ons, midd le-ear in fec ti ons,
co a ting con tact len ses, and less com mon but mo re
let hal pro ces ses such as en do car di tis, in fec ti ons in
cystic fib ro sis, and in fec ti ons of per ma nent de vi ces
such as jo int prost he ses and he art val ves.3,4

Oral bac te ri e mi a may al so oc cur af ter den tal
ex trac ti on. Thus, an ti bi o tic proph yla xis (AP) is re -
com men ded to den tal pa ti ents who are at risk of
bac te ra e mi a fol lo wing oral sur gery.5 An ti bi o tics re-
du ce the pre va len ce and mag ni tu de of bac te ri e mi -
a6 and al ter the ad he si on of bac te ri a to car di ac
val ves7 by eli mi na ting the mic ro or ga nisms that re -
ach en do car di um.8 It was re por ted that 14% to 20%
of the bac te ri e mi a ca ses are as so ci a ted with a pos-
sib le oral ori gin9 and 70% of the bac te ri e mi a ca ses
are oc cur red fol lo wing den tal ex trac ti on, sub gin gi -
val sca ling or in tra li ga men tary in jec ti on.10

Oral an ti bi o tics are the simp lest ap pro ach
when it is ef fec ti ve. In tra ve no us an ti bi o tics are
usu ally re ser ved for mo re se ri o us ca ses. An ti bi o tics
may so me ti mes be ad mi nis te red to pi cally, such as
eye drops or oint ments. The aim of this study is to
eva lu a te the ef fect of to pi cal amo xi cil lin app li ca ti -
on in the form of gel and sus pen si on at dif fe rent ti -
me in ter vals pri or to to oth ex trac ti on to dec re a se
the in ci den ce of ana e ro bic and ae ro bic bac te ri al
growth in the oral ca vity in or der not to wor sen or
trig ger known/unk nown me di cal sta tus in den tal

pa ti ents by spre a ding the oral bac te ri a in to the blo -
ods tre am, es pe ci ally fol lo wing in fec ted to oth ex-
trac ti on.

MA TE RI AL AND MET HODS
The study was con duc ted at the Ga zi Uni ver sity,
Scho ol of Den tistry, De part ment of Oral and Ma x-
il lo fa ci al Sur gery. The pro to col of the study was
com po sed ac cor ding to dec la ra ti on of Hel sin ki as a
sta te ment of et hi cal prin cip les for me di cal re se arch
in vol ving hu man sub jects, and it was al so ap pro -
ved by the et hic com mit te e of Ga zi Uni ver sity,
Scho ol of Me di ci ne. All the par ti ci pants of this
study ha ve be en as ked to sign a con sent form pri or
to to pi cal an ti bi o tic app li ca ti on and blo od dra wing.

In this study, a to tal of 105 den tal pa ti ents who
re qu es ted to oth ex trac ti on we re par ti ci pa ted. Pa ti -
ents re ce i ving an ti bi o tics or im mu no sup pres si ve
the rapy or the any one who pre vi o usly had bac te -
ri al en do car di tis, rhe u ma tic fe ver or con ge ni tal he -
art di se a se we re not inc lu ded to this study. All the
pa ti ents had a den tal ex trac ti on. The re we re se ven
dif fe rent sub gro ups (n=15). The study was de sig -
ned as a ran do mi zed, sing le-blin ded tri al. Par ti ci -
pants we re ran domly as sig ned to one of the se ven
gro ups. Of the se 105 pa ti ents, 45 of them re ce i ved
amo xi cil lin sus pen si on, 45 of them re ce i ved amo x-
i cil lin gel and the last 15 re ce i ved no rin se as a con-
trol gro up. Amo xi cil lin sus pen si on was app li ed as
one ti me rin se app li ca ti on 15 mi nu tes (Gro up B),
30 mi nu tes (Gro up C) and thre e ti me rin se app li -
ca ti on 2, 15, 30 mi nu tes be fo re the ex trac ti on (Gro -
up D). Gro up D re ce i ved thre e app li ca ti ons. Sa me
pro ce du re was car ri ed out for the gel app li ca ti on, in
gro ups E, F and G res pec ti vely con cer ning ti me in-
ter vals. The last 15 sub jects re ce i ved no rin se as the
con trol gro up (Gro up A) (Tab le 1). 

Sus pen si on form of to pi cal amo xi cil lin con ta -
i ned 2% amo xi cil lin trihy dra te and 1ml mint fla -
vo ur whi le the gel form of to pi cal amo xi cil lin
con ta i ned 2% amo xi cil lin trihy dra te, 1ml mint fla -
vo ur and 0.75% Car bo pol 934 P NF (BF Go od rich
Com pany, USA) gel. First of all, pa ti ents we re as ked
to sit stra ight pos sib le on the den tal cha ir in or der
not to swal low the mo uth was hes. De ci si on of using
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80ml of mo uth wash was ma de af ter tes ting by pla -
in wa ter on one of the study co-wor ker. Pa ti ents
first as ked to rin se the ir mo uth pro perly for the
first co up le of se conds un til mo uth wash re ac hes all
the pla ces in the oral ca vity than ke ep the mo uth -
wash par ti cu larly at the are a whe re the ex trac ti on
will ta ke pla ce for the rest of the ti me. Both mo -
uth wash app li ca ti ons, sus pen si on and gel, we re as -
ked to be app li ed in the sa me man ner. Fol lo wing
the mo uth wash app li ca ti on, pa ti ents we re not al-
lo wed to rin se the ir mo uth by pla in wa ter. Amo xi -
cil lin mo uth wash was the only kind of app li ca ti on
app li ed be fo re the den tal ex trac ti on. The re has be -
en no any kind of an ti mic ro bi al or to pi cal di sin fec -
tant used pri or to amo xi cil lin mo uth wash
app li ca ti on. In the con trol gro up, no mo uth was hes
we re used to be ab le to get a nor ma li zed ra ti o for
the sta tis ti cal com pa ri son. Each mo uth wash app li -
ca ti ons of 80ml amo xi cil lin sus pen si on or gel con-
ta i ning 2% amo xi cil lin re ta i ned 2 min in the oral
ca vity (Tab le 1).

Pe rip he ral blo od was col lec ted by ve ni punc -
tu re using 21g ve no ject ne ed le (Te ru mo Eu ro pe
NV, Bel gi um) in to two BD Bac tec plus ae ro bic/F
and plus ana e ro bic/F va cu ta i ner tu bes (Bec ton, Dic -
kin son and Com pany-USA) con ta i ning soy be an-
ca se in. First, fo re arm was cle a ned twi ce by
po vi do ne-io di ne then by 70% al co hol to pre vent
any con ta mi na ti on and then blo od samp le was
drawn wit hin 2 min fol lo wing the ex trac ti on. The
blo od samp les we re pro ces sed in the sa me day for
ana e ro bic and ae ro bic iso la ti on with BacT-Alert
system (Or ga non Tek ni ka) at Ga zi Uni ver sity, Me -
di cal Scho ol, De part ment of Mic ro bi o logy. The
bott les we re in cu ba ted at 37°C with the caps lo o se
in a 10% car bon di o xi de for up to 10 days. If bac te -
ri a we re in the pa ti ent’s blo od, they wo uld pro du -

ce CO2 whi le they we re gro wing and the sen sor
wo uld chan ge from blu e-gre en to yel low. Sub cul -
tu re was per for med whe ne ver mac ros co pic ins pec -
ti on sug ges ted a po si ti ve broth. In ad di ti on, ro u ti ne
sub cul tu res we re car ri ed out af ter 1, 5, 7, and 10
days’ in cu ba ti on. Sub cul tu res we re per for med
using a syrin ge and ne ed le to trans fer abo ut 0-1 ml
of mi xed broth on to fresh blo od agar pla tes, which
we re in cu ba ted for 48 h in a car bon di o xi de in cu -
ba tor. Bac te re mi a was de fi ned as the pre sen ce of
any vi ab le bac te ri a sub cul tu red on stan dard bac te -
ri o lo gi cal me di a from the blo od cul tu re bott le and
iden ti fi ed by con ven ti o nal mic ro bi o lo gi cal test
met hods. 

Fis her’s exact test was per for med for the sta tis-
ti cal eva lu a ti on (SPSS sta tis ti cal soft wa re, Ver si on
11.0).

RE SULTS
The re we re to tal of 45 fe ma le and 60 ma le ot her -
wi se he althy vo lun te ers par ti ci pa ted in this study.
Ages of the par ti ci pants we re ran ging bet we en 16
and 70 ye ars (me an=38.2 ye ars). The re we re 15
sub jects at each gro up and to tal of se ven gro ups to
de ter mi ne ae ro bic and ana e ro bic bac te ri a. Sta tis ti -
cally the dif fe ren ce bet we en the con trol and rest
of the gro ups for ae ro bic bac te ri a was not sig ni fi -
cant (p> 0.05). Ho we ver, the re was a sig ni fi cant dif-
fe ren ce for ana e ro bic bac te ri a growth (p< 0.05). 

The re was no ana e ro bic bac te ri a growth de-
ter mi ned in Gro up D (sus pen si on form). The re fo -
re, the dif fe ren ce for the po si ti ve ana e ro bic bac te ri a
growth bet we en Gro up A and Gro up D was sta tis -
ti cally sig ni fi cant (p< 0.05). In ad di ti on, the re was
al so a sig ni fi cant dec re a se for ana e ro bic bac te ri a
growth in Gro up E (gel form) when com pa red to
Gro up A which is the con trol gro up (p< 0.05) (Tab -
le 2). 

DIS CUS SI ON
Den tal in fec ti ons can be par ti cu larly harm ful in
me di cally com pro mi sed pa ti ents. Cer ta in me di cal
prob lems such as car di ac and bra in in farc ti on,11

stro ke,12 co ro nary he art di se a ses, and al so prob lems
of the hip & kne e prost he sis13 ha ve al re ady be en re-
por ted to be as so ci a ted with an in cre a sed num ber
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Time intervals Suspension Gel
15 minutes before the extraction Group B Group E

30 minutes before the extraction Group C Group F

2, 15 & 30 minutes before the extraction (3 times) Group D Group G

TABLE 1: Time intervals of amoxicillin suspension and
gel applications according to study groups.

Group A is the control group. 
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of fo ci of odon to ge nic in fec ti ons. Furt her mo re, Ra-
ja su o et al14 sta ted cle arly the ro le and im por tan ce
of ana e ro bic bac te re mi a which trig gers ad ver se sys-
te mic re ac ti ons. In fec ti ons and ana e ro bic bac te re -
mi a se ems to play an im por tant ro le in syste mic
di se a ses. In the pre sent study, re sults disp la yed a
sig ni fi cant dec re a se for the ana e ro bic bac te ri a
growth when amo xi cil lin sus pen si on was app li ed
2, 15 and 30 min be fo re the den tal ex trac ti on or
amo xi cil lin gel was app li ed 15 min be fo re the ex-
trac ti on (p< 0.05).

Use of an ti bi o tic is qu i te com mon for the ma -
na ge ment of den tal in fec ti ons. An ti bi o tics can be
ca te go ri zed ac cor ding to the ir tar get spe ci fi city;
‘nar row-spec trum’ an ti bi o tics tar get par ti cu lar
types of bac te ri a, such as gram-ne ga ti ve or gram-
po si ti ve bac te ri a, whilst ‘wi de-spec trum’ an ti bi o -
tics af fect a lar ger ran ge of bac te ri a. Oral an ti bi o tics
are the simp lest ap pro ach when ef fec ti ve, ho we ver
in tra ve no us an ti bi o tics re ser ved for mo re se ri o us
ca ses. The fre qu ently used pro to cols for AP are put
for ward by the Ame ri can He art As so ci a ti on (AHA)
and Bri tish So ci ety of An ti mic ro bi al Che mot he -
rapy (BSAC). AHA gu i de li nes pro po se using of 2 g
amo xi cil lin, whe re as BSAC gu i de li nes pro po se
using 3 g of amo xi cil lin two ho urs be fo re the sur-
gi cal pro ce du re. Amo xi cil lin is se misyn the tic oral

pe ni cil lin that fights with bac te ri a. Ho we ver, it is
well known that proph ylac tic ad mi nis tra ti on of an-
ti bi o tics do es not sig ni fi cantly lo wer the in ci den ce
or mag ni tu de of bac te ri e mi a fol lo wing to oth ex-
trac ti on.15 It only in ter rupts by bac te ri al at tach -
ment or bac te ri al growth. The re fo re, in the pre sent
study en ti rely the in ci den ce of bac te ri al growth has
be en in ves ti ga ted. It is not cle ar whet her the po-
ten ti al harms, such as anaph ylac tic re ac ti ons/ hy-
per sen si ti vity, de ve lo ping re sis tant mic ro or -
ga nisms16 out we igh any of the be ne fi ci al ef fects.
Thus, prac ti ti o ners ne ed to well con si der both the
po ten ti al be ne fits and harms of an ti bi o tic proph -
yla xis be fo re any de ci si on is ma de for an ti bi o tic ad-
mi nis tra ti on. On this gro und, to pi cal app li ca ti on of
amo xi cil lin may be the cho i ce of den tal prac ti ti o -
ners to dec re a se the num ber and mag ni tu de of oral
bac te ri a in the oral ca vity be fo re any den tal pro ce -
du re which may ca u se ble e ding is per for med as pe -
ni cil lin-li ke an ti bi o tic may stop growth of bac te ri a.
Ne vert he less, it sho uld al so be con si de red that to -
pi cal an ti bi o tic app li ca ti on may ca u se se lec ti on of
re sis tant bac te ri a. Ho we ver, it has be en al re ady
well known that the ma jor risks are un ne ces sary if
an ti bi o tics are used un der-do sed.17 The re fo re, using
amo xi cil lin mo uth wash in form of sus pen si on or
gel only for on ce and swal lo wing the so me amo unt

TABLE 2: Distribution of aerobic and anaerobic bacteria by groups.

Aerobic Bacteria; p=0.534, (p>0.05) Anaerobic Bacteria; p=0.032, (p<0.05)

Aerobic Bacteria Anaerobic Bacteria
GroupA

GroupB

GroupC

GroupD

GroupE

GroupF

GroupG

Total

10
66.7%

9
60%

9
60%
12

80%
12

80%
13

86.7%
11

73.3%
76

72.4%

5
33.3%

6
40%

6
40%

3
20%

3
20%

2
13.3%

4
26.7%

29
27.6%

15
100%

15
100%

15
100%

15
100%

15
100%

15
100%

15
100%

15
100%

12
80%

9
60%
13

86.7%
15

100%
14

93.3%
12

80%
10

66.7%
85

81%

3
20%

6
40%

2
13.3%

0
0%
1

6.7%
3

20%
5

33.3%
20

19%

15
100%

15
100%

15
100%

15
100%

15
100%

15
100%

15
100%

15
100%
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of it du ring rin sing may not ca u se any se ri o us com-
p li ca ti ons such as anaph ylac tic re ac ti on.

Mo re o ver, nu me ro us ae ro bic and ana e ro bic
bac te ri a are co lo ni zed on the mu co sal and epit he -
li al sur fa ces inc lu ding the orop harynx. Ana e ro bes
out num ber the ir ae ro bic co un ter part in a ra ti o of
10:1–100:1. The pre do mi nant ana e ro bes are strep-
to coc ci, ve il lo nel la, bac te ro i des and ana e ro bic
gram-ne ga ti ve ba cil li.18 The se or ga nisms can par ti -
ci pa te in a va ri ety of chro nic in fec ti ons in and aro -
und the orop harynx inc lu ding den tal abs ces ses.
Ana e ro bes can al so re ach lar ge num bers in the
orop harynx in pa ti ents with po or den tal hygi e ne,
ca ri es, or pe ri o don tal di se a se. Pre vi o us fin dings re-
ve a led that the ma jo rity of bac te ri al spe ci es fo und
in blo od samp les af ter den tal tre at ment are ana e -
ro bic which may al so exp la in why the re was no
sig ni fi cant dif fe ren ce for the ae ro bic bac te ri a
growth in the pre sent study.19,20

The app li ca ti on of an ti sep tic or to pi cal amo x-
i cil lin mo uth was hes can dec re a se the pre va len ce
of bac te ri e mi a of oral ori gin, pe cu li arly when they
app li ed to gin gi val sul cus of the te eth.21 Ho we ver,
sul cu lar ir ri ga ti on in pa ti ents with po or den tal hy-
gi e ne may al so ca u se bac te ri e mi a.22 In ad di ti on, it
has be en al re ady re por ted that mo uth was hes with
chlor he xi di ne do not sig ni fi cantly al te red the
num ber of po si ti ve blo od cul tu res or the na tu re of
the or ga nisms app li ed pri or to the sing le-to oth ex-
trac ti on which was ex pec ted to ca u se a bac te ra e -
mi a re gard less of the sta tus of the den ti ti on or
pe ri o don ti um.23 Thus, in this study use of mo uth -
wash we re pre fer red ins te ad of sul cu lar ir ri ga ti on.
In ad di ti on, app li ca ti on of mo uth was hes in both

forms was fo und to be suc cess ful to dec re a se the
pre va len ce and mag ni tu de of oral bac te ri a be fo re
they re ach the blo od and dis per se in to the body
cir cu la ti on. The re was no sig ni fi cant in cre a se for
the growth of ae ro bes and ana e ro bes. Sta tis ti cal re-
sults de mons tra ted that the re was a sig ni fi cant de-
c re a se for the ana e ro bic bac te ri a growth,
par ti cu larly fol lo wing the app li ca ti on of amo xi cil -
lin sus pen si on at 2, 15 & 30 min be fo re the den tal
ex trac ti on in Gro up D or fol lo wing the app li ca ti on
of amo xi cil lin gel at 15 min be fo re the den tal ex-
trac ti on in Gro up E when com pa red to Gro up B
which disp la yed the hig hest growth of ana e ro bic
bac te ri a. This re sult may al so de mons tra te the im-
por tan ce of re pe ti ti on ti mes of the app li ca ti on and
vis co sity of to pi cal so lu ti on app li ed (sus pen si on or
gel form) (Tab le 2).  

The re sults of this study in di ca te that the use
of to pi cal amo xi cil lin pri or to den tal ex trac ti on is
sig ni fi cantly ef fec ti ve dec re a sing the ana e ro bic
bac te ri a growth in the oral ca vity. Sin ce, un der do -
sed to pi cal an ti bi o tic use re por ted to be not ca u sing
any ma jor con tra in di ca ti on such as its syste mic use.
Amo xi cil lin mo uth wash can be used mo re con fi -
dently and sa fely es pe ci ally for the den tal pa ti ents
who are un der sus pect of ha ving me di cal prob lem.
Ne vert he less, to pi cal an ti bi o tic use may ca u se se-
lec ti on of re sis tant bac te ri a, the re fo re, con si de ra ti -
on of its use still ne ces si ta tes dis cre ti on.
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