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Sazetak

Ciljevi: Svrha ovoga rada bila je odrediti postotak perzistentnih apikalnih lezija pozitivnih na bakte-
rijske nukleinske kiseline, zatim s pomocu lancane reakcije polimeraze detektirati mikroorganizme
u periapikalnim lezijama koje je tesko kultivirati te ih povezati s endodontskim neuspjehom, klini¢-
kih simptomima i dijabetesom. Materijali i postupci: Uzorci perzistentnih apikalnih lezija skupljani
su tijekom apikotomije. Bakterijska ubikvitarna pocetnica 16S rRNK rabljena je za otkrivanje 16S ri-
bosomskog RNK u 36 uzoraka. PCR usmjeren na pojedine vrste proveden je s pomocu pocetnica za
16S rRNK gene Prevotelle nigrescens, Pseudoramibactera alactolyticusa i Propionobacterium propi-
onicum. Rezultati: Sest uzoraka (16,67 %) bilo je pozitivno na bakterijski ribosomski RNK. Pseudora-
mibacter alactolyticus detektiran je u trima uzorcima. Propionibacterium propionicum i Prevotella ni-
grescens detektirani su svaki u po jednom uzorku. Prevalencija infekcije ovih lezija P. intermedia, P.
propionicum i P. alactolyticusom niska je. Provedeno istrazivanje nije dalo dostatne podatke o pove-
zanosti ekstraradikularne infekcije s dijabetesom melitusom i klinickim simptomima. Zakljuéci: Api-

kalne lezije koje perzistiraju nakon endodontskog lije¢enja mogu, uz Actinomyces i Propionicum spe-

cies, sadrzavati i druge mikroorganizme.
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Uvod

Perzistencija apikalnih lezija nakon endodontskog lijece-
nja povezana je s intraradikularnom infekcijom, ekstraradi-
kularnom infekcijom, reakcijom na strano tijelo, stvaranjem
ciste i cijeljenjem vezivnim oziljkom (1, 2).

Mnogobrojne studije bavile su se otkrivanjem i identifi-
kacijom mikroorganizama u napunjenom korijenskom kana-
lu lije¢enoga zuba (3, 4, 5, 6, 7), a perzistencija mikroorga-
nizama u apikalnom dijelu korijenskog kanala prepoznata je
kao glavni uzrok neuspjeha endodontske terapije, ¢ak i na-
kon lege artis provedenih endodontskih postupaka (1). To se
moze dogoditi zbog nemoguénosti endodontskih instrume-
nata i sredstava za ispiranje da dosegnu sve dijelove susta-
va korijenskog kanala i u¢inkovito uklone sve mikroorganiz-

Introduction

The persistence of apical lesions after endodontic treat-
ment is associated with intraradicular infection, extraradic-
ular infection, foreign body reaction, cyst formation and fi-
brous scar tissue healing (1,2).

A number of studies dealt with the detection and iden-
tification of microorganisams in the root canal of root-filled
teeth (3,4,5,6,7), and the persistence of microorganisms in
the apical part of the root canal was recognized as the major
cause of endodontic treatment failures, even after lege artis
performed endodontic procedures (1). This may occur due to
inability of endodontic instruments and irrigants to reach all
parts of the root canal system and effectively remove micro-
organisms. Root canal microflora between primary endodon-
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me. Mikroflora korijenskog kanala razlikuje se kod primarnih
endodoncija i u slu¢ajevima revizije (8). Intraradikularna flo-
ra zuba povezanih s perzistentnim apikalnim parodontitisom
sastoji se od manje vrsta, i to prevladavajuée gram-pozitiv-
nih. U tim je slucajevima pronaden velik udjel enterokoka
(7). Drugi mikroorganizam koji moze preZivjeti kao mono-
infekcija, te ¢ak uci u dentinske tubuluse, jest Candida albi-
cans (7). Opcenito, u slu¢aju revizije mikroorganizmi mogu
prezivjeti s malo nutrijenta, otporni su na intrakanalne me-
dikamente i sredstva za ispiranje (kalcijev hidroksid, natrijev
hipoklorit), stvaraju biofilmove u kanalima, invadiraju den-
tinske tubuluse i metaboliziraju intratubularnu tekuéinu i te-
kuéinu iz parodontnog ligamenta, prianjaju na kolagen, pre-
laze u vijabilno, ali nekultivabilno stanje i stjeCu rezistenciju
na antibiotike (9).

Intraradikularni mikroorganizmi mogu svladati periapi-
kalnu obrambenu prepreku i uspostaviti ekstraradikularnu
infekciju koja moze uzrokovati akutni apikalni apsces. Mi-
kroorganizmi koji prevladavaju u ekstraradikularnoj infek-
ciji anaerobne su bakterije poput Actinomyces spp., Propio-
nibacterium propionicum, Treponema Spp-» Porp/}yromonﬂs
endodontalis, Porphyromonas gingivalis, Treponema forsythia,
Prevotella spp. i Fusobacterium nucleatum (10, 11). Klasi¢ne
histoloske studije dosljedno su pokazale prisutnost mikroor-
ganizama u periapikalnom tkivu slucajeva s klinickim zna-
kovima i simptomima poput akutnog apscesa i drenirajuceg
sinusnog trakta, no asimptomatski slu¢ajevi perzistentnih pe-
riapikalnih lezija opéenito nisu bili inficirani (1). No u nekim
radovima navodi se postojanje ekstraradikularnih biofilmova
kod asimptomatskog periapikalnog parodontitisa i kroni¢nog
apikalnog abscesa sa sinusnim traktom (12, 13). Takoder je
u nekim radovima mikrobioloskim i molekularnim postupci-
ma nadena ekstraradikularna infekcija u slu¢aju asimptomat-
skih periapikalnih lezija koje perzistiraju nakon ispravne en-
dodoncije (10, 11).

Razumijevanje mikroorganizama koji uzrokuju perzi-
stentne apikalne lezije pomaze nam pri odabiru intrakanal-
nog medikamenta i sredstava za ispiranje tijekom postupka
ponovljenog lije¢enja, ili u odluci o potrebi kirurskog postup-
ka. Svrha ovog istrazivanja bila je PCR-om detektirati mikro-
organizme u periapikalnim lezijama koje je tesko kultivirati
te ih povezati s endodontskim neuspjehom, klinickim simp-
tomima i dijabetesom.

Materijali i postupci

Pacijenti

Uzorak se sastojao od 48 pacijenata, ali je samo njih 36 u
dobi od 24 do 58 godina (19 muskaraca i 17 Zena) bilo pri-
kladno za analizu. Pacijenti su upuceni u Zavod za oralnu ki-
rurgiju Poliklinike Zagreb na zahvat apikotomije zbog perzi-
stentnog apikalnog parodontitisa ¢ija je dijagnoza postavljena
prije operacije na temelju klinickoga i radioloskoga nalaza.
Eticki protokol za istrazivanje odobrilo je Eticko povjerenstvo
Stomatoloskog fakulteta Sveudilista u Zagrebu. Pacijenti su
potpisali informirani pristanak, a prije postupka apikotomi-
je uzeta im je detaljna medicinska i stomatoloska anamneza.
Zabiljezeno je boluje li pacijent od dijabetesa melitusa. Paci-
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tic cases and retreatment cases differs (8). Intraradicular flo-
ra of the teeth associated with persistant apical periodontitis
consists of a small number of species, predominantly Gram-
positive ones. A high proportion of enterococci have been re-
ported in such cases (7). Another microorganism which can
survive as 2 monoinfection, and even invade dentinal tubules
is Candida albicans (7). Generally, the microorganisms in re-
treatment cases can survive in poor nutrient environment,
resist intracanal medications and irrigants (calcium hydrox-
ide, sodium hypochlorite), form biofilms in canals, invade
dentinal tubules and metabolize fluids within them and from
periodontal ligament, adhere to collagen, convert into a via-
ble but non-cultivable state and acquire antibiotic resistance
9).

Intraradicular microorganisms can overcome periapical
defense barrier and establish extraradicular infection, which
may cause acute apical abscess. Microorganisms that pre-
vail in extraradicular infection are anaerobic bacteria such as
Actz’nomym Spp-» Propioniéacterium propionicum, ﬁepone—
ma spp., Porphyromonas endodontalis, Porphyromonas gingi-
valis, Treponema forsythia, Prevotella spp. and Fusobacterium
nucleatum (10, 11). In classic histology studies, micro-organ-
isms were consistently present in the periapical tissue of cases
with clinical signs and symptoms such as acute abscessi and
draining sinus tracts, but asymptomatic persistant periapical
lesions were generally not infected (1). There are, however,
reports on extraradicular biofilms in asymptomatic periapi-
cal periodontitis and chronic apical abscesses with sinus tracts
(12, 13). There are, also, reports on extraradicular infection
of asymptomatic periapical lesions persisting after proper
endodontics using microbial culture and molecular methods,
where strict aseptic sampling procedures were used (10,11).

A clear understanding of the etiology and pathogenesis
of the microbes causing persistent endodontic lesion helps
in deciding on the use of intracanal medicaments and irrig-
ants in endodontic retreatment cases with periapical lesions,
or whether apical surgery should be preferred. The aim of this
study was to detect microorganisms difficult to cultivate in
periapical lesions by PCR, and to relate them to endodontic
failure, clinical symptoms, and diabetes mellitus.

Materials and methods

Patients

The sample consisted of 48 patients, but only the sam-
ples of 36 patients between 24-58 years of age (19 males and
17 females) were adequate for analysis. The patients were re-
ferred to the Department of Oral Surgery at Dental Clinic
Zagreb for apicoectomy due to persistent apical periodonti-
tis, which had been diagnosed preoperatively based on clini-
cal and radiologic findings. The Ethical protocol for the study
was approved by the Ethics Committee of the School of Den-
tal Medicine, University of Zagreb. The patients signed the
informed consent and a detailed medical and dental history
was taken prior to the apicoectomy procedure. It was record-
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jenti su kategorizirani kao simptomatski ako je ukupan broj
bodova na vizualno-analognoj ljestvici od 1 do 100 iznosio >
= 30, ¢j. kada su bili oteceni ili su osjecali umjerenu do jaku
bol na palpaciju ili perkusiju. Kriteriji za ukljucenje bili su:
(i) adekvatno endodontsko lijecenje s perzistentnom ili po-
stendodontskom periapikalnom lezijom
(ii) revizija endodontskog lije¢enja nije bila moguéa zbog in-
traradikularne nadogradnje.
Kriteriji za procjenu endodontskog lijecenja kao adekvat-
noga:
- punjenje do 2 mm krace, radioloski homogeno punjenje
korijenskog kanala.
Kriteriji za iskljucivanje bili su:
(i) zubis parodontnim dzepovima
(ii) lije¢enje antibioticima u posljednja tri mjeseca
(iii) ozbiljne sistemske bolesti
(iv) trudnice ili dojilje
(v) sudjelovanje u drugim klini¢kim istrazivanjima u posljed-
nja tri mjeseca.

Uzorci tkiva

Uzorci perzistentnih apikalnih lezija skupljani su tijekom
postupaka apikotomije. Pacijenti su ispirali usta 0,2-postot-
nom otopinom klorheksidin-glukonata 30 sekunda nepo-
sredno prije operacije. U¢injena je Nowak-Peterova incizija i
odignut mukoperiostalni rezanj u punoj debljini. Nakon toga
je operativno polje isprano sterilnom fizioloskom otopinom i
pristupljeno je apeksu s pomocu sterilnoga karbidnog svrdla.
Cijela je lezija izljustena te je u¢injena apikotomija Lindema-
novim karbidnim svrdlom. Uzorci periapikalnog tkiva pre-
baceni su u liticki pufer od ekstrakcijskoga kita QiaAmp¥
DNA Mini Kit (Qiagen, GmbH, Njemacka) prema uputa-
ma proizvodaca te pohranjeni u tekudi dusik, pa u kriotubice
na -80 °C prije ekstrakcije DNK.

Ekstrakcija DNK

Ekstrakcija DNK provedena je komercijalnim kitom (Qi-
agen, Hilden, Njemacka) prema uputama proizvodaca. Za-
tim su uzorci izvadeni iz kriotubica, zagrijani na sobnu tem-
peraturu (20 — 25 °C) i sterilnim $karama izrezani na manje
dijelove. Manje od 25 mg svakog uzorka stavljeno je u tubu
od 1,5 ml (Eppendorf Safe-Lock Tubes, Eppendorf, Njemac-
ka) s prije pripravljenom enzimskom otopinom (20 mg/ml
lizozima; 29 mM TrisHCI, 2 mM EDTA; 1,2 % tritione) za
degradaciju zida gram-pozitivnih bakterija, a zatim su uzorci
jedan sat inkubirani na 37 °C.

Zatim je 180 pL pufera ATL (Qiagen) i 20 pL proteinaze
K (20 mg/ml) dodano zbog degradacije proteina, a uzorci su
inkubirani 24 sata na 56 °C. Nakon toga su uzorci centrifugi-
rani na 8000 RPM (Sigma 113, Sigma-Aldrich, Njemacka).
Nadalje, dodano im je 200 pL pufera AL-a iz kita, te su vor-
teksirani 15 sekunda i inkubirani 10 minuta na 70 °C. Zatim
je dodano 200pL etanola i svaki je uzorak ponovno centrifu-
giran 15 sekunda na 8000 RPM. DNK je izoliran dodava-
njem lizata Qiagenovim stupcima kako je opisao proizvodac.
Bakeerijski DNK je eluiran s 200 pL AE pufera (Qiagen):

jednominutnom inkubacijom na sobnoj temperaturi i jedno-

Persistent Apical Periodontitis Harbours Bacterial Content

ed whether a patient suffered from diabetes mellitus. The pa-
tients were categorized as symptomatic if they scored >=30
on visual analogue scale from 1-100 i.e. they were swollen
or experienced moderate to strong pain to palpation or per-
cussion. The inclusion criteria were: (i) adequate endodontic
treatment with persistent or postendodontically developed
periapical lesion, (ii) revision of the endodontic treatment
was not possible due to intraradicular post. The criteria for
considering endodontic procedure as adequate were: root ca-
nal filling up to 2mm short, and radiologically homogenous
root canal filling.

The exclusion critera were: (i) teeth with periodontal
pockets, (ii) treatment with antibiotics within the last three
months, (iii) serious systemic diseases, (iv) pregnant or breast
feeding female patients, (v) participation in other clinical
studies within the last three months.

Tissue samples

The samples of persistent apical lesions were collected
during apicoectomy procedures. The patients washed their
mouth with 0.2% chlorhexidine gluconate solution for 30
seconds prior to surgery. The Nowak-Peter incision was ap-
plied and full-thickness mucoperiosteal flap was reflected.
The operative field was subsequently washed with sterile sa-
line and the apex was approached using sterile carbide bur.
The entire lesion was enucleated and apicectomy was per-
formed using Lindeman carbide bur. Periapical tissue sam-
ples were transferred to lysis buffer from the extraction kit
QiaAmpt DNA Mini Kit (Qiagen, GmbH, Germany) ac-
cording to the manufacturer instruction, and subsequently
stored in liquid nitrogen,and then in criotubes at -80°C prior
to DNA extraction.

DNA extraction

DNA extraction was performed using commercial kit
(Qiagen, Hilden, Germany) according to the manufacturer’s
instructions. The samples were taken out of the criotubes,
warmed to room temperature (20-25°C), and cut to small-
er pieces using sterile scissors. Less than 25 mg of each sam-
ple was placed into 1,5 ml tube (Eppendorf Safe-Lock Tubes,
Eppendorf, Garmany) with previously prepared emzymatic
solution (20 mg/ml lysosime; 29mM TrisHCI, 2 mM ED-
TA; 1,2% tritione) for the degradation of gram positive bac-
teria wall. Subsequently, the samples were incubated for 1 h
at 37°C.

After that, 180 pL ATL buffer (Qiagen) and 20 pL pro-
teinase K (20 mg/ml) were added for protein degradation,
and samples were incubated for 24 h at 56 °C. The samples
were then centrifuged at 8000 RPM (Sigma 113, Sigma-Al-
drich, Germany). Next, 200 pL of AL buffer from the kit
was added, vortexed for 15 seconds, and incubated for 10
minutes at 70°C. Then 200pL of ethanole was added and
each sample was again centrifuged for 15 seconds at 8000
RPM. DNA was isolated by adding the lysate to the Qiagen
columns as described by the manufacturer. Bacterial DNA
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minutnim centrifugiranjem na 8000 RPM. Postupak je po-
novljen dva puta te su talozi na dva sata stavljeni u koncen-
trator (Concentrator plus, Eppendorf, Njemacka). Ekstrakti
DNK pohranjeni su na -20 °C.

Amplifikacija DNK

Na pocetku je koristena ubikvitarna bakeerijska pocetni-
ca 16S rRNK za detekeiju 16S ribosomskog RNK u svih 36
uzoraka. Smjesa za PCR sadrzavala je oligonukleotidne po-
Cetnice specifiéne za IDNK.

Kvaliteta ekstrahiranoga DNK provjerena je spektrofo-
tometrijski (NanoDrop 1000 Spectrophotometer, Thermo
Fisher Scientific, Wilmington, SAD). PCR specifi¢an za po-
jedine vrste proveden je s pocetnicama za 16S rRNK gene
Prevotelle Nigrescens (F:5’ATG AAA CAA AGG TTT TCC
GGT AAG3 R:5CCC ACG TCT CTG TGG GCT GCG
A3) , Pseudoramibactera alactolyticusa (F:5 CGA ATA AGT
CAG TGC CGG3’ R:5°CTT CGC TTC CCT TTG TTC
AG3’) i Propionobacterium propionicum (F:5GAC GGT
AGC AGT AGA AGA AGC AC3 R:5°CTG TAA ACC
GAC CAA AAA GG3)) (4, 15).

Svi PCR pokusi obavljeni su u 50 pL reakcijske smjese
koja je sadrzavala 1 pM specifi¢ne pocetnice, 2 mM MgCl2,
0,2 mM dNTP, 0,25 pL AmpliTaq Gold DNK polimeraze i
10 pL ekstrahirane DNK (svi reagensi od proizvodaca Appli-
ed Biosystems, Lewinsville, SAD).

Amplifikacija je provedena u termociklatoru (Applied Bi-
osystems 2720 Thermal Cycler, Singapur) s poetnom pe-
tominutnom denaturacijom na 95 °C, zatim je slijedilo 36
denaturacijskih ciklusa na 95 °C tijekom 30 sekunda, jedno-
minutno vezanje pocetnice na 55 °C, jednominutna eksten-
zija na 72 °C (osim za Prevotellu nigrescens, 2 min.) te zavrs-
ni dvominutni korak na 72 °C (osim za Prevotella nigrescens,
10 min.).

Produkti PCR-a analizirani su s pomocu elektroforeze na
2-postotnom agaroznom gelu na 5 V/em. Agarozni gel na-
pravljen je otapanjem agaroze u Tris-acetat EDTA puferu u
mikrovalnoj pe¢nici do klju¢anja, zatim je ohladen na tem-
peraturu od otprilike 50 °C i dodan mu je etidijev bromid u
koncentraciji od 0,5 pg/ml. Gel je zatim stvrdnut na sobnoj
temperaturi i stavljen u 1X TAE pufer. Produkti amplifikaci-
je pomijesani su s puferom s brom-fenolnim bojilom (Blue-
Juice, invitrogen, Kalifornija, SAD) u omjeru 6 prema 1. Gel
je fotografiran Kodakovom DC 290 Zoom digitalnom ka-
merom (Kodak corp, Rochester, New York, SAD) pod UV
svjetlom (A = 302 nm). Za odredivanje duljine bakterijskoga
DNK lanca, koristeni su komercijalni standardi s DNK lan-
cima duljina od 67 do 1114 parova baza (Roche, Indianapo-
lis, SAD).

Statisti¢ka analiza

Dobiveni podatci analizirani su GraphPad InStat 3 pro-
gramom (GraphPad Software, Inc, La Jolla, SAD). Vjerojat-
nost povezanosti pojedinih mikroorganizama s dijabetesom
melitusom i/ili specifi¢nim simptomom odredena je Fishero-
vim egzaktnim testom (p < 0,05).
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was eluted with 200 pL AE buffer (Qiagen): 1 minute in-
cubation at room temperature and a centrifugation was per-
formed at 8000 RPM for 1 min. The procedure was repeated
twice and the pallets were placed in concentrator (Concentra-
tor plus, Eppendorf, Garmany) for two hours. DNA extracts
were stored at -20°C.

DNA amplification

At the beginning, the bacterial ubiquitous 16S rRNA
primer was used to detect the 16S ribosomal RNA in all 36
samples. Subsequently, a PCR mixture with oligonucleotide
primers specific for IDNAs was used.

The quality of extractracted DNA was checked spectro-
photometrically (NanoDrop 1000 Spectrophotometer, Ther-
mo Fisher Scientific, Wilmington, USA). A species—specific
PCR was performed with primers targeted to the bacteri-
al 16S rRNA genes of Prevotella Nigrescens (F:5’ATG AAA
CAA AGG TTT TCC GGT AAG3’ R:5’CCC ACG TCT
CTG TGG GCT GCG A3’) , Pseudoramibacter alactolyticus
(F:5CGA ATA AGT CAG TGC CGG3’ R:5’CTT CGC
TTC CCT TTG TTC AG3’) and Propionobacterium propi-
onicum (F:5GAC GGT AGC AGT AGA AGA AGC AC?®
R:5’CTG TAA ACC GAC CAA AAA GG3) (41

All PCR essays were performed in a 50 pL reaction mix-
ture containing 1 pM of each specific primer, 2 mM Mg-
Cl2,0.2 mM dNTP, the 0.25 pL. AmpliTaq Gold DNA poly-
merase, and 10 pL extracted DNA (all reagents from Applied
Biosystems, Lewinsville. USA).

Amplification was carried out in a thermal cycler (Ap-
plied Biosystems 2720 Thermal Cycler, Singapore) with an
initial denaturation at 95°C for 5 min followed by 36 cycles
of denaturation at 95°C for 30 s, primer annealing step at
55°C for 1 min, an extension step at 72°C for 1 min (apart
from 2 min for Prevotella nigrescens), and a final step at 72°C
for 2 min (except 10 min for Prevotella nigrescens).

PCR products were examined by 2% agarose gel elec-
trophoresis performed at 5 V/cm. Agarose gel was made by
melting agarose in Tris-acetate EDTA buffer in the micro-
wave owen until boiling. After that, it cooled down to the
temperature of approximately 50°C, and ethidium bromide
of 0.5 pg/ml concentration was added. The gel was then so-
lidified at room temperature and placed in 1X TAE buffer.
Amplification products were mixed with a buffer with brom-
phenole- blue (BlueJuice, invitrogen, California, USA) in a
ratio 6 to 1. The gel was photographed using Kodak DC 290
Zoom Digital Camera (Kodak corp, Rochester, New York,
United States) under UV light (A=302 nm). For determinig
the length of bacterial DNA strand, a commercial standard
with DNA strands ranging in length from 67 to 1114 bp was
used (Roche, Indianapolis, USA).

Statistical Analysis

The obtained data were analysed using GraphPad InStat
3 program (GraphPad Software, Inc, La Jolla, USA). Possi-
ble associations between certain microorganism and diabetes
mellitus and/or specific symptom were determined using ex-
act Fisher test (p<0.05).
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Rezultati

Od 36 pacijenata, 52,78 posto (19) bili su muskarci, a
47,22 posto (17) zene. Dob je bila u rasponu od 25 do 65 go-
dina (prosjek 44,6 godina).

168 ribosomski RNK detektiran je u $est uzoraka (16,67
%). Trideset uzoraka bilo je negativno na bakeerije (83,33 %)
(slika 1.).

Sest pozitivnih uzoraka dalje je testirano na tri anaerob-
ne bakterijske vrste — Prevotella nigrescens (g-, bacil), Pseudo-
ramibacter alactolyticus (g+ bacil) i Propionibacterium propio-
nicum (g+ bacil).

Jedan uzorak bio je pozitivan na Pseudoramibacter alac-
tolyticus i Propionibacterium propionicum, jedan je bio poziti-
van na Prevotellu nigrescens i Pseudoramibacter alactolyticus, a
jedan samo na Pseudoramibacter alactolyticus.

Nije bilo statisticki znacajne povezanosti izmedu ikoje-
ga od triju mikroorganizama s dijabetesom melitusom (ta-
blica 2.) ili simptomima (tablica 3.). No uzimajuéi u obzir
mali broj inficiranih uzoraka tkiva, tesko je rezultate ove sta-
tisticke analize smatrati visoko relevantnima. Zbog te ¢injeni-
ce provedeno istrazivanje nije dalo dovoljno podataka o pove-
zanosti ekstraradikularne infekcije s dijabetesom melitusom i
simptomima.

18 25 7 30 34 38 3 16 47 33 19 15 37

23 43 20 21 39 46 33 13 35 26 31 50 29 LY
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Results

Outof 36 patients, 19 (52.78) were male, and 17(47.22%)
were female. Their age range was 25-65 years; the average age
was 44.6 years.

16S ribosomal RNA was detected in six samples
(16.67%). Thirty samples, (83.33%), were negative for the
presence of bacteria (Figure 1).

The six positive samples were further tested for the pres-
ence of three anaerobic bacterial species: Prevotella nigrescens
(g-, bacillus), Pseudoramibacter alactolyticus (g+ bacillus) and
Propionibacterium propionicum (g+ bacillus).

One sample was positive for Pseudoramibacter alactolyti-
cus and Propionibacterium propionicum, one sample was pos-
itive for Prevotella nigrescens and Pseudoramibacter alactolyti-
cus, while one sample was positive only for Pseudoramibacter
alactolyticus.

There was no statisticaly significant correlation between
cither of three microorganisms and diabetes mellitus (Table
2) or symptms (Table 3). However, considering a low num-
ber of infected tissue samples, it is hard to consider the results
of this particular statistical analysis as highly relevant. Due
to this fact, this study did not give sufficient data about ex-
traradicular infection and its connection with diabetes melli-
tus and symptoms.

Slika 1. Ubikvitarni bakterijski primer test na agaroznim gelovima
—2 %, DNK je vizualiziran etidijevim bromidom (veli¢ina
fragmenta 602 pb, prema Ashimotu i sur. 1996.); $est
uzoraka (22, 40, 48, 28, 49, 36) bilo je pozitivno i
dalje analizirano na prisutnost Prevotelle nigrescens,
Pseudoramibactera alactolyticusa i Propionibacterium
propionicum

Figure 1 Ubiquitous bacterial primer test on agaroze gels- 2%,
DNA was visualized by ethidium-bromide (fragment
size 602 pb, according to Ashimoto et al. 1996). Six
samples (22, 40, 48, 28, 49, 36) were positive, and were
further tested for presence of Prevotella nigrescens,
Pseudoramibacter alactolyticus and Propionibacterium
propionicum.
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Tablica 1. Broj uzoraka pozitivnih na pojedini mikroorganizam
Table 1

Perzistentna apikalna lezija s bakterijskim sadrZzajem .

Number of samples that were positive for a certain microorganism.

M;{ﬁi?ifﬁ;::ﬁ:ﬁ : Nlirm?]ble,:f:;l ;:slilii::‘;:nk;l.es Gram Aerob © Aerobe Oblik * Shape

Prevotella nigrescens 1 Gram- - Bacillus
Pseudoramibacter alactolyticus 3 Gram+ - Bacillus
Propionibacterium propionicum 1 Gram+ - Bacillus

Tablica 2. Povezanost pojedinog mikroorganizma s dijabetesom melitusom

Table2  Correlation between certain microorganisms and diabetes mellitus
Mikroorganizam ° Omjer * 95%-tni interval pouzdanosti ® "
Microorganism Odds ratio Confidence interval 95% R
Prevotella nigrescens 2.70 0.10-74.73 1.00
Pseudoramibacter alactolyticus 1.10 0.05-24.36 1.00
Propionibacterium propionicum 2.70 0.10-74.73 1.00

Tablica 3. Povezanost pojedinog mikroorganizma sa simptomima
Table 3

Correlation between certain microorganisms and symptoms

Mikroorganizam ® Omjer * 95%-tni interval pouzdanosti ® .
Microorganism Odds ratio Confidence interval 95% TR0 L
Prevotella nigrescens 1.11 0.04-29.32 1.00
Pseudoramibacter alactolyticus 0.45 0.02-9.45 1.00
Propionibacterium propionicum 1.11 0.04-29.32 1.00
Rasprava Discussion

Uloga mikroorganizama u primarnim endodontskim
infekcijama prije je potvrdena (16). Takoder je zaostala in-
traradikularna infekcija prepoznata kao glavni uzrok perzi-
stentnog apikalnog parodontitisa (1). Uz intraradikularnu
infekciju, izostanak poslijeendodontskog cijeljenja moze biti
uzrokovan aloplasti¢nim materijalom u periapeksu (npr. ek-
strudirani materijali za punjenje korijenskog kanala), akumu-
lacijom kristala kolesterola i formiranjem prave ciste. Osim
toga, uzroci periapikalne radiolucencije mogu biti cijeljenje
oziljnim tkivom i ekstraradikularna infekcija koja je prema
Nairu (1) opéenito u obliku periapikalne aktinomikoze. Ipak,
neke su studije, koristeci se skening elektronskom mikrosko-
pijom, pokazale da postoje biofilmovi na vanjskoj — ekstra-
radikularnoj strani korijena te da Actinomyces species nisu
jedini infektivni organizmi nadeni u nezacijeljenoj periapi-
kalnoj leziji (13). Wang i suradnici (13) istrazivali su izvan-
korijensku bakterijsku floru u lezijama perzistentnog apikal-
nog parodontitisa i, premda je prevalencija Actinomyces sp. i
Propionibacterium bila najveca, bilo je vise bakeerijskih vrsta,
ukljucujuéi Prevotella sp., Streptococcus, Porphyromonas endo-
dontalis i Burkholderia. U slucaju vitalnih i nekroti¢nih pul-
pi nije bilo mikroorganizama na ekstraradikularnim ploha-
ma, iz ¢ega se moglo zakljuciti da je ekstraradikularni biofilm
povezan s perzistentnom infekcijom nakon neuspjesne endo-
doncije (13).

Mi smo odabrali ispitati uzorke tkiva zatvorenih periapi-
kalnih lezija na prisutnost triju mikroorganizama izoliranih
iz korijenskih kanala s nekroticnom pulpom i/ili korijenskih
kanala neuspjesno endodontski lijecenih zuba. Prevorella ni-
grescens odabrana je kao reprezentativna bakterija visoko pre-
valentnih bakterija u korijenskih kanalima s nekrotiénom

The role of microorganisms in primary endodontic infec-
tions was early established (16). Also, residual intraradicular
infection was recognized as the major cause of persistant api-
cal periodontitis (1). Apart from intraradicular infection, the
absence of post-treatment healing can be caused by: aloplas-
tic material in periapex (e.g. extruded root canal filling mate-
rials), cholesterol crystals accumulations, and true cysts for-
mation. Also, periapical radiolucency can be caused by scar
tissue healing and extraradicular infection that is according
to Nair (1) generally in the form of periapical actinomycosis.
Nevertheless, there are studies that have shown the presence
of biofilms on the outer- extraradicular side of the root using
scanning electron microscope, and studies reporting that Ac-
tinomyces species are not the only infective agents found in
unresolved periapical lesions (13). Wang et al. (13) investi-
gated extraradicular bacterial flora in persistent apical peri-
odontitis, and although the prevalences of Actinomyces sp. and
Propionibacterium were the highest, bacterial species were
multiple and included Prevotella sp., Streptococcus, Porphy-
romonas endodontalis, and Burkholderia. In cases with vital
and necrotic pulps there were no microorganisms on extrara-
dicular surfaces, which suggested that extraradicular biofilm
is associated with persistent infection after failed endodon-
tics (13).

We chose to evaluate the tissue samples of closed periapi-
cal lesions for the presence of 3 microorganisms that were re-
ported to be isolated from root canals with necrotic pulp and/
or from the root canals of the teeth with failed endodontic
procedure. Prevotella Nigrescens was chosen as a representa-
tive of bacterial species that are highly prevalent in root canals
with necrotic pulp, and frequently isolated in symptomat-
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pulpom i ¢esto izolirana u simptomatskim endodontskim in-
fekcijama (17). Pseudoramibacter alactolyticus i Propionobacte-
rium propionicum detektirani su u korijenskim kanalima pa-
cijenata nakon neuspjesnog endodontskog lijecenja (4).

Iskljuceni su bili pacijenti koji su uzimali antibiotike una-
trag tri mjeseca zbog mogudeg smanjenja broja anaerobnih
bakterija uzrokovanog antibiotikom. U istrazivanju se zeljelo
prouditi mikrobioloske aspekte zatvorenih periapikalnih tran-
sparencija koje perzistiraju nakon endodontskog tretmana, tj.
onih koje ne komuniciraju s parodontom ili usnom Suplji-
nom putem karijesa, neadekvatno kondenziranog punjenja
korijenskog kanala, neispunjenih korijenskih kanala i propu-
Stajuce koronarne restauracije. Fraktura korijena, fistula, ko-
munikacija s maksilarnim sinusom i mobilnost zuba takoder
upucuju na komunikaciju periapikalne lezije s oralnim eko-
sustavom te su i takvi slucajevi bili iskljuceni iz istrazivanja,
prije operativnog postupka ili tijekom njega.

Potrebno je istaknuti da smo posebno pazili da se uzor-
ci ne kontaminiraju oralnim bakterijama te smo primjenji-
vali pravila asepti¢noga kirurskog uzorkovanja. Pri odizanju
mukoperiostalnog reznja i pristupanja periapikalnom po-
dru¢ju u¢injena je marginalna incizija jer se prije pokazalo da
rizik od kontaminacije nije znacajno veéi nego u slu¢aju sub-
marginalne incizije, ali je zna¢ajno manji nego u slucaju Par-
tschove incizije (18). Sluznica je isprana 0,2-postotnim klor-
heksidin-glukonatom te su kultivirani mikrobioloski uzorci.
Premda je kost kod marginalne incizije bila inficirana u 100
posto uzoraka, a u slucaju submarginalne incizije u tek 20
posto, omjer periapikalnih uzoraka pozitivnih na mikroor-
ganizme nije se znacajno razlikovao izmedu dviju skupina, a
kultivirani mikroorganizmi uzeti sa sluznice, kosti i periapi-
kalnog tkiva istog pacijenta razlikovali su se. Autori su zaklju-
¢ili da odizanje mukoperiostalnog reznja nije odgovorno za
pozitivan nalaz mikroorganizama. Ipak, ¢ak i kada se pailji-
vo izbjegne kontaminacija iz usta, lezija se moze inficirati in-
traradikularnim bakterijama tijekom uzorkovanja, a pozitiv-
ni nalaz mikroorganizama u takvim se uzorcima moze opisati
kao ekstraradikularna infekcija (1). Osim spomenute konta-
minacije uzoraka, detekcija mikroorganizama u uzorcima pe-
riapikalnoga tkiva molekularnim postupcima poput PCR-a,
takoder je upitna. Primjenjuju¢i postupak PCR-a, nemogu-
¢e je razlikovati vijabilne od nevijabilnih mikroorganizama te
razluditi mikrobe i njihove strukturne elemente u fagocitima
od izvanstani¢nih mikroorganizama (1, 4). Zato molekular-
ni postupci, premda priliéno sofisticirani, ne rjesavaju pro-
blem potencijalne kontaminacije periapikalne lezije tijekom
uzimanja uzorka.

KoriStenje univerzalne bakterijske pocetnice u nasem
istrazivanju otkrilo je da je 16,67 posto uzoraka inficirano
bakterijama. Nasi rezultati takoder sugeriraju nisku infekci-
ju periapikalnih lezija trima bakterijskim vrstama. U nasem
istrazivanju su Prevotella nigrescens i Pripionibacterium propi-
onicum nadeni svaki u po jednom uzorku. Niska prevalencija
izvankorijenske infekcije ovim dvjema vrstama bila je oceki-
vana i u skladu je s navodima o niskoj prevalenciji ekstrara-
dikularnih biofilmova (nadenih u 6 %) kod nelijecenih i li-
jecenih zuba (14). U citiranoj studiji nije nadena povezanost
izmedu biofilmova i klinickih simptoma ili prisutnosti fistule

Persistent Apical Periodontitis Harbours Bacterial Content

ic endodontic infections (17). Pseudoramibacter alactolyticus
and Propionobacterium propionicum were detected in root ca-
nals of patients with failed endodontic treatment (4).

Exclusion criteria were applied to the patients that had
been taking antibiotic therapy during the previous three
months, due to a possible decrease in the number of anaero-
bic bacteria caused by antibiotic therapy. In this research, the
intention was to study microbiological aspects of periapical
tranparencies persisting after endodontic treatment that are
,closed” i.e. not communicating with periodontium or oral
cavity through caries, not adequately condensed root canal
fillings, unfilled root canals, and leaking coronar restoration.
Also, root fracture, sinus tract, communication with maxil-
lary sinus, and tooth mobility indicate communication of
periapical lesion with oral ecosystem, and similar cases were
also exculded from our research before or during operative
procedure.

It must be pointed out that we took great care about the
samples in order to prevent contamination with oral bacteria.
For this purpose, the rules of aseptic surgical sampling were
applied. Marginal incision was performed to reflect muco-
periostal flap and reach periapical region, because it was re-
ported that the risk of contamination was not significantly
higher when compared to submarginal incision, and signif-
icantly smaller then with Partsch incision (18). Mucosa was
rinsed with 0.2% chlorhexidin-gluconate, and microbiologi-
cal samples were cultivated, and although with marginal inci-
sion, 100% of the samples from bone were positive, as com-
pared to only 20% with submarginal incision, the ratio of
periapical samples positive for microorganisms did not signif-
icantly differ between the two groups, and the microorgan-
isms cultivated from mucosa, bone and periapical tissues of
the same patient differed. The authors concluded that muco-
periostal flap reflection was not responsible for positive find-
ings. Still, even if care is taken to avoid contamination from
the mouth, it is still possible that the lesion gets infected by
the intraradicular bacteria during sampling, and the positive
finding of microorganisms in such samples can be reporet-
ed as extraradicular infection (1). Apart from the mentioned
contamination of the samples, molecular techniques such as
PCR in detecting microorganisms in the samples of periapi-
cal tissue are questionable as well. Is not possible to differen-
tiate between viable and non-viable microorganisms nor is it
possible to distinguish microbes and their structural elements
in phagocytes from extracellular microorganisms using the
PCR method (1, 4). Therefore, although molecular methods
are quite sophisticated, they do not solve the primary issue of
avoiding contamination of periapical lesion during sampling.

The use of universal bactreial primer in our research re-
vealed bacterial infection in 16.67% of the samples. Our re-
sults also suggest that there was a low incidence of periapi-
cal infection with the three bacterial species examined. In
our study Prevotella nigrescens and Pripionibacterium propi-
onicum were detected in one sample each. Low prevalence
of extraradicular infection with these two species was expect-
ed and is in agreement with the reported low prevalence of
extraradicular biofilms (found in 6%) in the teeth with ei-
ther untreated or treated root canals (14). In the cited study,
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(14), kao ni u naem istrazivanju. Iwu (19) je istaknuo nizak
stupanj ocekivanosti mikroorganizama u perzistentnim pe-
riapikalnim lezijama s obzirom na to da su to kroni¢ne infek-
cije, a nasi rezultati to potkrjepljuju. Sljedeca je pretpostavka
bila da su mikroorganizmi, ako su prisutni, neravnomjerno
rasporedeni u volumenu lezije, $to moze dati lazno negativ-
ne rezultate kada se uzorci promatraju pod svjetlosnim mi-
kroskopom (19). No u na$em istrazivanju to nije bio slucaj
jer smo se koristili cijelim uzorkom izljustenog periapikalnog
tkiva i dalje ga pripremali za analizu PCR-om. Gomes i su-
radnici (20) identificirali su Prevotella nigrescens cesée u slu-
¢aju zuba s nekroti¢cnom pulpom negoli u endodontski ne-
uspjesno lije¢enim zubima. Ovaj rezultat, zajedno s niskim
stupnjem oc¢ekivanosti izvankorijenske infekcije, ¢ini nas na-
laz P nigrescens u samo jednom uzorku ocekivanim. Mikro-
organizme koji pripadaju crno pigmentiranim gram-nega-
tivnim $tapi¢ima dugo se povezuje s razvojem endodontskih
simptoma (21). Ipak, u nekim novijim radovima nisu nade-
ni dokazi za povezivanje crno pigmentiranih bakterija s ra-
zvojem simptoma, bez obzira na visoku prevalenciju tih bak-
terija u uzorcima gnoja iz periapikalnih apscesa (15, 22). U
starijim istrazivanjima cesto je u endodontskim infekcijama
identificirana P intermedia, ali je poslije utvrdeno da je kulti-
vacijom tesko razluiti P intermedia od P nigrescens, no dvi-
je je vrste lako diferencirati koriste¢i se PCR-om. P nigrescens
je prema literaturi prisutna u manjem postotku od ostalih cr-
no pigmentiranih bakterija — od 7,5 posto do otprilike jedne
tre¢ine uzoraka (15, 22). To nije slucaj s nasim uzorcima gdje
je nadena u samo jednom uzorku, ali mora se istaknuti da su
se uzorci u navedenim studijama uzimali iz korijenskih kana-
la, a unato¢ nalazu P nigrescens u korijenskim kanalima zuba
s perzistentnim periapikalnim lezijama, ona nije bila detekti-
rana u istrazivanim uzorcima gnoja (22).

U nadem je istrazivanju Pseudoramibacter alactolyticus na-
den u tri uzorka, a Propionibacterium propionicum u jednom.
U studijama o endodontskim neuspjesima, ove su vrste na-
dene u znacajnim postotcima 11% do 50 posto (4, 23) te
su uz E. fecalis najprevalentnije vrste u korijenskim kanalima
zuba s perzistentnim periapikalnim lezijama (4). U ovim su
studijama uzorci uzimani iz korijenskih kanala. Zato se re-
zultati ne mogu usporedivati s nasim rezultatima. Kao $to je
ve¢ spomenuto, mi smo nasli Pseudoramibacter alactolyticus
u trima uzorcima perzistentne apikalne lezije. Premda je po-
stotak inficiranih uzoraka nizak, ocekivan je i u skladu s re-
zultatima Siqueirea i Rogasa (4). Oni su istaknuli da su P
alactolyticus i P propionicum najprevalentnije bakterijske vr-
ste u korijenskim kanalima neuspjesno lije¢enih zuba, nakon
E. faecalis, a svaki ispitani uzorak sadrzavao je barem jednu
gram-pozitivnu bakeerijsku vrstu E. faecalis, P alactolyticus ili
P propionicum. Ponovno treba uzeti u obzir to da smo ana-
lizirali periapikalno tkivo, a ne uzorke iz korijenskog kanala.
Propionibacterium propionicum fakultativni je anaerob ranije
poznat kao Arachnia propionica. Ovaj mikroorganizam ima
sli¢ne invazivne karakteristike kao actinomyces (3). Rodovi
Actinomyces i Propionibacterium mogu uzrokovati kroni¢nu,
granulomatoznu infektivnu bolest zvanu aktinomikoza. Ove
su bakterije gram-pozitivni filamenti koji zavr$avaju hifama,
nisu ni kiseli, ni pokretni i stvaraju isprepletene filamento-

Perzistentna apikalna lezija s bakterijskim sadrZzajem .

no correlation between biofilms and clinical symptoms or si-
nus tract presence was noticed (14), likewise in our study.
Iwu (19) pointed to a low expectancy rate of microorganisms
in persistant periapical lesions since they are chronic infec-
tions, and our results confirmed that fact. Further assump-
tion was that microorganisms, if present, are not equally pres-
ent in the entire volume of the lesion, which could give false
negative results when the samples are examined by light mi-
croscope (19), but this was not the case in our study where
we used the whole sample of enucleated periapical tissue and
prepared it for further PCR analysis. Gomes et al. (20) re-
ported that Prevotella nigrescens are more frequently present
in the teeth with necrotic pulp than in the teeth with failing
endodontic treatment. This finding along with the finding of
low expectancy of extraradicular infection as such made our
detection of P nigrescens in only one case expected. Microor-
ganisms belonging to black pigmented gram-negative rods
have been related to the development of endodontic symp-
toms for quite a long time (21). Nevertheless, some more re-
cent reports have not found evidence for relating BPB with
the development of symptoms, despite high prevalences of
BPB in puss samples prom periapical abscessi (15, 22). Previ-
ous resarch frequently identified Rintermedia in endodontoic
infection, but more recent studies reported that it was hard
to differentiate between P intermedia and P nigrescens by cul-
tivation; however, the two species are easyly differentiated us-
ing the PCR. Pnigrescens was reported to be present in lesser
percentage than other blac pigmented bacteria from 7.5 % to
about one third of the samples (15, 22) unlike our samples
where Pnigrescens was found in only one sample. Yet it need
to be be emphasized that the samples in the mentioned stud-
ies were taken from root canals, and although Pnigrescens was
detected in the root canals of the teeth with persistant peri-
apicel lesion, it was not detected in any puss sample of the
cases examined (22).

In our research, Pseudoramibacter alactolyticus and Propi-
onibacterium propionicum were detected in 3 samples and 1
sample, respectively. In the studies dealing with endodontic
failures, these species were detected in significant percentag-
es 11%-50% (4, 23) and were, apart from E. fecalis, the most
prevalent species detected in the root canals of the teeth with
persistant periapical lesion (4). In these reports, the samples
were taken from root canals. Hence, these results cannot be
compared to ours. As already mentioned, we detected Pseu-
doramibacter alactolyticus in 3 tissue samples of persistant api-
cal lesions. Although the percentage of the infected samples is
low it, such a result has been expected and it is in accordance
with the findings of Siqueira and Récas (4). They found that
E. faecalis, P alactolyticus and P propionicum are the most
prevalent species in the root canal samples of the teeth with
failed endodontics, and that all of the examined samples har-
bored at least 1 of the gram-positive bacterial species: E. fae-
calis, P alactolyticus, or P propionicum. It must be pointed out
that that we analysed periapical tissues rather than root canal
samples. Propionibacterium propionicum is a facultative an-
acrobe formerly known as Arachnia propionica. This micro-
organism shares similar invasive characteristics as actinomy-
ces (3). Genera Actinomyces and Propionibacterium can cause
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zne kolonije koje se zovu sumporne granule (1). Endodont-
ske aktinomikoze uzrokovane su Actinomyces israelii i Propio-
nibacterium propionicum, komenzalima u usnoj Supljini. Ovi
mikroorganizmi mogu uspostaviti kohezivne ekstraradikular-
ne kolonije otporne na imunosni odgovor. One su dosljedno
izolirane iz periapikalnih lezija koje nisu cijelile nakon isprav-
no provedenog endodontskog lijecenja (1).

Uloga Enterococcus faecalis kao temeljnoga patogena u
poslijeendodontskoj bolesti je upitna (24, 25), a vrste koje
pripadaju drugim rodovima, ukljucujuéi Prevotella, Propio-
nibacterium i Pseudoramybacter, takoder su detektirane u ko-
rijenskim kanalima prije lije¢enih zuba (7, 26, 27). Rogas i
Siqueira (27) utvrdili su da su tijekom revizije lijecenja Pro-
pionibacterium (52 %) i Pseudoramibacter alactolyticus (14 %)
prevalentniji u korijenskim kanalima zuba s perzistentnim
apikalnim parodontitisom od bakterije Enterococcus faecalis
(12 %). Nasi rezultati u skladu su s recentnim studijama ko-
je dvoje o E. faecalis kao glavnom patogenu u postendodont-
skom apikalnom parodontitisu (24, 25). Stovise, premda su
neke bakterije prepoznate kao temeljni patogeni, sinergijska
aktivnost cijele bakterijske zajednice interferira s domacino-
vim imunosnim sustavom i uzrokuje destrukciju tkiva (14,
13). Biofilm je oblik zajednice mikroorganizama pri¢vrs¢en
na ¢vrstu povr$inu u fluidu koji sadrzava nutrijente, u ko-
jima su stanice mikroba ugradene u ekstracelularni matriks
u medusobnoj interakciji. Mikroorganizmi koji Zive u bio-
filmu mogu se samoorganizirati, pruzati otpor promjenama
okolisa, djelovati sinergijski i odgovoriti na promjene u oko-
lisu kao zajednica (12, 13 ,14). Imajuéi na umu tendenci-
ju mikroorganizama da stvaraju intraradikularne i ekstraradi-
kularne biofilmove, budu¢e metagenomske studije trebale bi
biti usmjerene na patoloski potencijal bakterijskih biofilmo-
va, radije negoli na pojedina¢ni mikroorganizam, unatoc¢ re-
lativno malom broju bakterijskih vrsta povezanih s perzisten-
tnim periapikalnim parodontitisom. Istrazivacki modeli koji
se koriste postupcima kultivacije i PCR-a ne mogu otkriti in-
terakcijske potencijale izmedu razli¢itih bakterijskih vrsta s
obzirom na to da je tesko zajedno kultivirati mnogo vrsta, a
PCR ne razlikuje zive mikroorganizme od nezivih mikroor-
ganizama.

Zakljuéci

Mozemo zakljuciti da lezije apikalnoga parodontiti-
sa povezanog s neuspjesnim endodontskim lije¢enjem mo-
gu sadrzavati mikroorganizme koji ne pripadaju Actinomyces
i Propionicum species. Prevalencija infekcije zatvorenih lezija
perzistentnoga apikalnog parodontitisa P nigrescens, P propi-
onicum i P alactolyticus je niska. Istrazivanje koje smo prove-
li ne daje dovoljno podataka o povezanosti ekstraradikularne
infekcije s dijabetesom melitusom i klinickim simptomima.

Sukob interesa

Nije bilo sukoba interesa.

Persistent Apical Periodontitis Harbours Bacterial Content

a chronic, granulomatous, infectious disease called actinomy-
cosis. These bacteria are Grampositive filaments that end in
hyphae and they are non-acid, non-motile, and form inter-
twining filamentous colonies called “sulphur granules™ (1).
The endodontic infections of actinomyces are caused by Ae-
tinomyces israelii and Propionibacterium propionicum, com-
mensals of the oral cavity. These microorganisms can estab-
lish cohesive extraradicular colonies resistant to the immune
system. They are consistently isolated from the periapical le-
sions which did not heal after an adequate endodontic treat-
ment (1).

The role of Enterococcus faecalis as a key-stone pathogen
in posttreatment disease was questioned (24, 25) and the spe-
cies belonging to other genera including Prevotella, Propioni-
bacterium, and Pseudoramybacter have also been detected in
root canals of treated teeth (7,26,27). Rogas and Siqueira (27)
found that Propionibacterium (52%) and Pseudoramibacter
alacrolyticus (14%) were more prevalent in root canal samples
of the teeth with posttreatment apical periodontitis undergo-
ing retreatment than Enterococcus faecalis (12%). Our findings
are in line with recent studies that have questioned the sta-
tus of E. faecalis as the main pathogen in posttreatment api-
cal periodontitis (24, 25). Moreover, although ceratin bacteria
can be recognized as key-stone pathogens, it is the synergis-
tic activity of the whole bacterial community that interferes
with host immune defence and causes tissue destruction (14,
13). Biofilm is a form of microbial community attached to a
solid surface in a nutrient-containing fluid, where the micro-
bial cells embedded in an extracellular matrix, interact with
each other. The microorganisms living in a biofilm are able
to self-organize, resist environmental changes, act synergis-
tically and respond to the changes in the environment as a
community (12, 13, 14). Bearing in mind the tendency of
microorganisms to form intraradicular and extraradicular bio-
films, the future metagenomic studies should be oriented on
the pathologic potential of bacterial biofilms rather than on a
single microorganism, despite relatively few bacterial species
involved in persistant periapical periodontitis. Study designs
using cultivation methods and PCR cannot reveal interaction
potentials between different microbial species since it is hard
to co-cultivate many species, and PCR does not differentiate
between viable and non viable microorganisms.

Conclusions

We can conclude that lesions of apical periodontitis as-
sociated with failed endodontic treatment could harbor mi-
croorganisms other than Actinomyces and Propionicum spe-
cies. The prevalence of infection of closed lesions of persistant
apical periodontitis with P intermedia, P propionicum and P
alactolyticus is low. We have insufficient data for clearly deter-
mining extraradicular infection and its connection with dia-
betes mellitus and clinical symptoms.
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Abstract

Objectives: To determine the percentage of persistant apical lesions positive for bacterial nucleic ac-

Perzistentna apikalna lezija s bakterijskim sadrZzajem .
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ids, to detect microorganisms difficult to cultivate in persistant apical lesions by PCR and relate them

to endodontic failure, clinical symptoms and diabetes mellitus. Materials and methods: The sam-
ples of persistent apical lesions were collected during apicoectomy. Bacterial ubiquitous primer 16S
rRNA was used to detect 16S ribosomal RNA in 36 samples. A species—specific PCR was performed
with primers targeted to the bacterial 16S rRNA genes of Prevotella Nigrescens, Pseudoramibacter
alactolyticus, and Propionobacterium propionicum. Results: Six samples (16.67%) were positive for
bacterial ribosomal RNA. Pseudoramibacter alactolyticus was detected in three samples. Propioni-
bacterium propionicum and Prevotella nigrescens were detected in one sample each. The prevalence
of infection of such lesions with P. intermedia, P. propionicum and P. alactolyticus is low. Conslu-
sion: The study we conducted gave insufficient data about extraradicular infection and its connec-
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tion with diabetes mellitus and clinical symptoms. Conclusions: Apical lesions persisting after end-

odontic treatment could harbor microorganisms other than Actinomyces and Propionicum species.
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