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Int roducUon 

The endodolllic space Of:l heahhy 1000h is sterile; root 
callallrealmenl aims to resolvc infeclions and prevent fUlure 
baclcrial conlamin:lt ions. Bacterial p.1thoscns cml diffuse 
Ihrough Ihe :lpical for.unen from Ihe endodontic spacc IO 
periapical bone, 'Ahere Ihcy can C:luse cvcn severe infcetions, 
(I). Degeneralive processes and Ihe nccd for rehablhlali\'e 
procedures justify the ('Xeculion or rool cunnllrealment also 
in Ihe abscnee of an infeclion : :lIso in Ihis cascs complele 
instrumcntallon of canals. removal or dcbris nnd seahnp. of 
lhe endodonlic space is essenti:ll for long leml success IO 
pre\'cnt a new contaminaliml (2.3). 

Ahhough the mosi frequenl cause of failure 11\ endodon· 
IICS is an in:ldequale procedure (4-6). il is well known Ihal 
in somc eases f:ulure occurs e\'en if Ihe highesi lechnical 

slandanls h:lVC been followed (7). Mul lL ple faclors h:lve 
bcen associmed wilh Ille fail ure of a mol canal lreatment 
Ihal conduets IO an incomplele bacleri:l l remo\'al (8.9). Eli' 
i<'rocoCt:IIS ftlt'('(j/iS. is known to be resiSlanl to Ille suddcn 
:100 massi\'e ccological changes dclemlined by root eallal 
IrcmmCnl and ils presence has been reported in lilcralure as 
a [eading agenl of secondary failures ( IO). 

~hny produccrs ddh"crendodonlic instrumems Wilhoul 
sierilizing Ihcm and frcquencly such inslruments are used as 
Ihcy are dclul'·ercd. Autoclaving is Ihe slandanl slenh7.!LIIOn 
procedure for inSlrumcnlS adoploo m c\'cry denlal praclice 
:md d:lla frolli Ihe lileralure show Ih:1I autoclaving docs 
noi alter l1Iechanieal properties of NiTi rotary mSlruments 
(l Lt2). 

This sludy aillls IO evaluale quanlilati\"cly aOO qualilali
\'ely microorganislIls conlmninating Ille surface ofv:uious 
brand new endodonlic inslrurnents, 

Elc\'C'n different Iypes of NiTi rotary cndodontic inslru
menls (24 inslruments forcach IYpe), taken from lheirorigi· 
nal packagcs. were leslcd for baclerial contarmnallon (Table 
I). Ali tesled inslrumenls wcrc of Ihe SlUlle sile (H25) ami 
length (25 mm) (wilh Ille exceplion of Palh Filcs. DcnISpl). 
York. Pcnnsyh·ania. USA). O\'crall 144 inslrumenls deli
\'ered in slerile packages. 24 mSlnllnenlS dch\'ered IlS non· 
sicri lized in sealed bhsters and 96 inSlruments dehn'red as 
non-slerili7.ed in plaslie boxes were leslcd, 

For microbiologlcal analyses. instrumenls were asepli
cally removed from their origrnal packages, under a class 2 
\crt ical now safely cabin. :lnd mdividually Ir.msferred inlo 
slerile 5 mi eonieallubes cOJ\winrng 2: mI of slerrle phosphate 
buffered 5.1line l'H 7.2 (PBS), Tubes 'A tre Ihcn \'ortexed for 
5 minUlcs IO delach C\'entu:1l adhcrclll baclcria. 

InslrumeJ\IS wert reloo\'ed asePlically from lhe IUbeS Ihal 
were Ihen cemrifuged 15 minulcs al lOOOOxg. Followmg 
cenlrifugulion PBS wns carefully rcmoved by inveninp.luhcs 
:md 0.2 mi or Slerile PBS wcre addcd IO each lube IO rc
suspend battena. The rcsultmg suspellsions wert tllen plated 
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011 BO Columbia Agar plates supplemented wi th 5% Sheep 
Blood (BO Italia. Milan. Italy) alld incubaled al 37 C for 
up to 5 days. Each plate was inspcctcd daily to mark visible 
bacteria! eolonies by a sharp-endcd pcmmnent marker. A[ the 
end of incuootion ooc[crial colonies were counted and dala 
were recorded as colony forminE UIII[S (CFU/instrument). 
Siandard morphologica! melhods (colon)' morphology. celi 
Iltorphology and Gram stain reactlOn) were uscd [O analysc: 
baclerial colonies grown 00 agM p!ales. 

If judg.ed of imeres[ (i.e. when stalldard me[hods sugge
sied Ihe presenee of potentially palhogenic bacleria). single 
colonies were furthcr streaked for isola[ion in pure culture 
on appropriate solid media. and idcnuficd al IIK: spccies level 
by standard Illicrobiological mcthods (13). 

Significance of differences bctwccn ooctcrial coun[s 00-
lained from [!te differenl [ested instrumen[s wcre evaluated 

Tab/f/ I . ilil ot BIldodottIic /ns//lJfflfKI/s used ., /his study 

f--~.IY ~rum.nl Manul.clu,.r 

" HyFle~ EOM - ~~~ne 
" Wave one GoId """ .... 

by pcrfonni llg [he onc-way analysis of \'llIiance (ANOVA) 
for depcnlknt samples. The Tukey HSD tesI was pcrfonm:d 
as post hoc test [O detect differenccs bctween groups of 
instrulllents. 

BJCleria! counts obmiocd from tlle lested iru;truments are 
reponed in Table 2 (individuaI counts obtained from each 
instrument):md Figure l (ruean baclerial counts from cach 
typc of instrumenl ± standard deviation). 

As expccled. no ooctcrial colomes wcre detected from 
insirulllents delivercd III sterile p:lckages. On tIK: contrary. 
ali IIlstruments dchvercd as non-stenlized gave rise lo the 
dc"elopmclII of bac[eria! colOflles (Table 2). 
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Baclerinl COUIIIS obt:uncd from mstrumenls cammer
cialilcd as Ilon-Slerilized In plastic boxes (Tablc I )(ovcroll 
mean count 156.1 ± 37.9 cfulinstrumelll) rcsulle<! signifi
canlly highcr (Pd1.01) than those obtllincd from M3 rotary 
filc! (United IXntal, Chanp-.hou. China). comrnerciali7.cd 
a'i non-slcr.h7.cd In ~a[cd smglc instrumern blislcrs (rnc:m 
counl 25.9 ± 4.8 cfulinstrument) <Figure I). Sigl1ificant 
differentes were delccted bclWfXn bacterinl counls obtaincd 
from TF Adapli\'c (Kcrr. Orange. Usa) instrumcnls (mcan 
bacteri .. 1 COlInI 123.9 ± 21.1 cfulins1nuncnl) on OIlC side ami 
,YIlI ['rufik VurlCA (Dcnlsl'ly Siruna. Yurk, Pcnn~)'lvunia. 
USA) (mcan bacteria] eQUnl 172.6 i: 36.3 cfulinstrumcllI). 
or Path [ile! (Dcnlsply Strona. Yorl>., Pcnnsyh·:Inia. USA) 
(meall bactcrial cOOtU 173.8 ± 42.8cfulinstrumenl). (1'<0.05 
and >0.01). 

No potcmiall)' palhogcnic spc:cies were dctected amon!! 
bactcria] conltllmnants grown from MJ rotary files (dchvcrcd 
~lIl!le packaged, non-steriliLed. in bhslers). 011 the conlrnry. 
some polcnllall)' pmhogenic s[>«'ies (Psl'udoltlm!tls lIem, 

1I1/11IS/I, EII/ertKIKCIIS spp .. coagulast posili\'e and negati\'c 
:-'Wp"yftKtKflIS spp.l ",ere dctected among bacterial con
tamlllants grown from IIIstruments dchvercd non-Slcnhled 
in plastic bo~cs (Table 2 and Figure I l. 

Dlscusalon 

The main I!ool of rool canal lreatmcnt is IO rcmovc 
denlHl pulp ond C\'entual mtcrobial comaminalllS and shape 
the endodonlic so as lo enab1e IO seal it in Ihe IIbsencc of 
potclltially dangcrous bacterial specics, In mosi cases this 
illlplics aclive remo'/;ll of pathogcnic bacleria Ihal ha"c 
causcd :111 endodontic infcclion. In ccnain instances root 
canall!'(:almenlls pc:rfonncd IIIlhe absence of any bacterlal 
conlammallOn. In any case lhe introduclion of exogcnous 
bacleri3 during endodonlic Irc3tmellt should be !'(:duced as 
much 35 pos5ible. 

K3 Sybron 

Profile VorteK Oentsp/y 

1F Adaptive Sybron 

Path File Oentsp/y 

M3 RotaI)' Fil" United Oental 

C, l'u1s/lfielfo t't ", 

Accordml! IO d3ta pre.~mcd III th ls stud)', lIIstruments 
dc:11\'ered as non-Slerililed, show \'arious dcgrccs of bacle
riaI contarlllnauon :md packag.ing modahucs significaml} 
influencc conlammalion levcl bolh quantitatl\'dy ~nd 
clualilalÌ\·cI)'. 

In bel, thc packaglllg modaht), !'(:sulted IO be: a l'elevalll 
\'ariablc for Ihc bacterial COlllamin:lIion of cOOodonllc in
strumcnts. Instrumenls de!t\'ered m sc3kd packages wcrc 
soown IO be: poorl )'conlaJ1Ull.1Ied by few environmental and 
non-palho~elllc bactenal species. Inslruments delt,·crctl tn 

1101l-SlcriliLCt.t plilslic buAC~ rc~uhcd lo be COIlI..rJ1ltnillct.l b) 

11 significant hlghcr numbrr of ooclena. Morco'·cr. bacl~ria 
isolatcd from instrumellls dclh'ered III open plastic bo\es 
included spccics Ihal could poIenlially IIffecllhe succcss or 
an endodonllc t!'(:almcnl. 

Mlcrobiological analysis re\'ealcd Ihal alllested inslru
mcnli packaged in plastic boltcs (i.e. Palh Fi1cs. TF Adlp
tive. Profile Vorte."\: nOO IO) \Io'cre conlnnunaled by baclerial 
spccics Ihal are known agcnts of human tnfeell0nS (Psrll' 
dml/(mt/S Uerllili/Wstl. EIl/t'nI€OCcl/S spp .. coogulasc poslll"C 
und negau\'e S/('/,/II/tX'f1('Cus spp.l. Among Illese batterial 
spc:cles. l'. ut'nlgimlsfl nnd S/uphdf}("tKCIIS t/l(rt'IIS dcstrl"e 
paniculal' considcmtion as thcy are well knO\o\'n 3gcnu or 
therapy res ist3nt ostromyclllls (14, 15) aOO E .filITulfs is also 
a kno\lo n agenl of pc:rsistenl endodonlic infections (16, 17), 

CDncluSlons 

Data sug!!esi Ihal instrurncllIs packaged in non-sterile 
plaslic botes could "chlcle patoogcns alld shoold not coosc
quelllly be uscd withool prelirlllnary aUlocla,'c sterili7.alion: 
IIlSlrumclIls dcll\'crcd in staled blislers rcsulicd rnicrobiolo
gically safe although data on this aspc:ct could be: affcctcd by 
the luntlcd number of inslrumenls thal ",ere tested. 
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