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Long-term Tooth and Implant Survival Rates

n recent decades, dental implants have served as re-

liable replacements for missing teeth. However, the

use of dental implants as a replacement for so-called
“hopeless” teeth has steadily increased. Given the increas-
ing popularity and success of dental implants, clinicians
may believe that they are as good as or better than the
preservation of natural teeth. This could result in the ex-
traction of salvageable teeth on the basis of convenience.

A critical stage in treatment planning consists of evalu-
ating a tooth’s

| clinician must
consider various
factors to select
the treatment
with the high-
est probability of
success. When
considering
whether to retain
a compromised
tooth or extract it
and place a den-
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tal implant, the clinician should make an evidence-based
decision that accounts for the probability of long-term
success. Among the factors contributing to outcomes are
the patient’s compliance, frequency of maintenance vis-
its, systemic condition and smoking status, as well as the
clinician’s background and experience. Furthermore, the
lack of information in the literature regarding the long-
term survival and success of implants in relation to the
patient’s life expectancy raises doubts about the predict-
ability of this treatment modality for young patients.

Because an implant can serve as a replacement for an
extracted tooth at any point, clinicians may choose

to preserve the natural teeth for as long as possible.
Additionally, when a clinician classifies a tooth as hope-
less, extraction is not the only viable solution. Many stud-
ies have reported the effectiveness of periodontal treat-
ment and long-term maintenance in preventing tooth loss
in patients with severe attachment loss.

Levin from Technion—Israel Institute of Technology and
Halperin-Sternfeld from Rambam Health Care Cam-
pus, Israel, conducted a systematic review of long-term
survival rates of teeth and implants. They searched the
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MEDLINE database for relevant pub-
lications up to March 2013, consid-
ering studies in which investigators
assessed the long-term effectiveness
of dental implants or that of tooth
preservation. They included only
studies that had follow-up periods of
>15 years.

The authors selected 19 articles

for inclusion. Nine of these studies
assessed long-term tooth survival
rates, whereas 10 assessed long-term
implant survival rates. The long-term
(=15 years) ranges of the loss of teeth
and implants were found to be

E teeth, 3.6% to 13.4%
m implants, 0.0% to 33.0%

An assessment of “risk of bias” in
studies of tooth loss and implant loss
found that, overall, studies dealing
with dental implants tended to pre-
sent a higher risk of bias.

Conclusion

The results of this systematic review
show that implant survival rates do
not exceed those of compromised
but adequately treated and main-
tained teeth, supporting the notion
that the decision to extract a tooth
and place a dental implant should
be made cautiously. Even when a
tooth seems to be compromised and
requires treatment to be maintained,
implant treatment also might require
additional surgical and prosthetic
procedures that might pose some
risks. Furthermore, a tooth can be
extracted and replaced at any time;
however, extraction is a definitive
and irreversible treatment.

Levin L, Halperin-Sternfeld M. Tooth
preservation or implant placement: a
systematic review of long-term tooth and
implant survival rates. ] Am Dent Assoc

2013;144:1119-1133.

Table 1. Incidence of positive results in gqPCR and culture

analyses after canal instrumentation

Hand Ni'Ti instrumentation

Rotary NiTi instrumentation

-uiture
9/20 (45)? 19/20 (95)
7/20 (35) 12/20 (60)

2Number of cases with positive result/number of cases examined (%).

Bacterial Count
Reduction After
Rotary or Hand
Nickel-titanium
Instrumentation

ne of the major goals of

treating infected root canals

of teeth with apical peri-
odontitis is to promote maximal
reduction in intracanal bacterial
populations. This is primarily accom-
plished through mechanical instru-
mentation with hand and/or nickel—
titanium (NiTi) rotary instruments.
However, comparisons between hand
and rotary instruments in terms of
bacterial elimination from the root
canal have been limited. Récas et al
from Estdcio de S4 University, Brazil,
compared the bacterial reduction
achieved by 2 instrumentation tech-
niques: one using hand NiTi instru-
ments and the other using rotary
NiTi instruments, in root canals of
teeth with necrotic pulps and apical
periodontitis.

Root canals from single-rooted teeth
were instrumented using either hand
NiTi instruments in the alternated
rotation motion technique or rotary
BioRaCe instruments. The irrigant
used in both groups was 2.5% sodium
hypochlorite. DNA extracts from
samples taken before and after instru-
mentation were subjected to quan-

titative analysis by real-time poly-
merase chain reaction (qPCR).

All 40 preinstrumentation (S1) sam-
ples incubated in thioglycolate broth
tested positive for bacterial growth.
Intergroup comparison involving

the postinstrumentation (S2) sam-
ples showed no significant differences
(p=.74). All S1 samples also tested
positive for the presence of bacteria
in gPCR analysis. Data on the inci-
dence of positive qPCR results for S2
are shown in Table 1. The difference
between the groups was statistically
significant (p = .01). Intergroup com-
parison of quantitative data showed
no significant difference in the ability
of the 2 techniques to reduce intraca-
nal bacterial counts (p = .14).

Conclusion

There was no significant difference

in bacterial reduction in infected ca-
nals after instrumentation using hand
or rotary NiTi instruments, provided
canal enlargement and irrigation pa-
rameters were similar. In terms of the
incidence of positive results for bacte-
ria, cultures also showed no significant
differences between the groups; how-
ever, the rotary NiTi instrumentation
resulted in more negative results in
the more sensitive qPCR analysis.

Régas IN, Lima KC, Siqueiva Jr JE.
Reduction in bacterial counts in infected
oot canals after rotary or hand nickel—tita-

nium instrumentation—a clinical study. Int
Endod ] 2013;doi:10.1111/iej.12045.
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horough cleaning, shaping and
I disinfection of the infected

root canal system are required
for optimal clinical outcomes. Several
studies have shown that, regardless
of the instruments, irrigants and
technique used, chemomechanical
pl'ocedures are unable to promote a
thorough cleaning, disinfection and
shaping of the entire root canal sys-
tem, especially in curved canals or
cases with unusual anatomies.

To circumvent limitations, modifica-
tions in instruments and techniques
have been devised. Using micro—com-
puted tomographic (nCT) imaging,

it has been shown that a large area of
the main root canal wall remains un-
touched after preparation, regardless
of the instrument or technique used.

The purpose of this ex vivo study

by Siqueira et al from Est4cio de Sa
University, Brazil, was to evaluate

the disinfecting and shaping ability of

Table 2. E. faecalis

Reciproc
Bacteriologic analysis
Correlative bacteriologic/nCT analysis

SAF

Bacteriologic analysis
Correlative bacteriologic/uCT analysis

TF
Bacteriologic analysis
Correlative bacteriologic/pCT analysis

Positive control

3 instrumentation protocols used in
the preparation of mesial root canals
of mandibular molars. The mesial
canals of extracted mandibular molars
were contaminated with Enterococcus
faecalis for 30 days. They were then
assigned to 3 groups based on their
anatomic configuration as determined
by pnCT analysis according to the
preparation technique:

m Self-adjusting File (SAF)
m Reciproc

m Twisted File (TF)

In all groups, 2.5% sodium hypo-
chlorite (NaOCI) was the irrigant.
Microbial samples were taken before
(S1) and after instrumentation (52),
and bacterial quantification was per-
formed using culture methodology.
Next, these mesial roots were sub-
jected to additional pCT analysis to
evaluate shaping of the canals.

Intragroup quantitative analysis eval-
uating bacterial reduction from S1

to S2 in all groups showed that che-
momechanical preparation using the
3 instrumentation systems promoted
a significant bacterial reduction
(Table 2; p < .001). No significant

differences were observed between
groups either for quantitative or qual-
itative analysis. All techniques were
significantly better than the control
group (irrigation without canal in-
strumentation) in reducing the bacte-
rial levels (p < .001).

Regarding the pCT analysis, no statis-
tical difference was observed between
Reciproc, SAF and TF instruments re-
garding the mean percentage of vol-
ume increase, the surface area increase
and the unprepared surface area. Intra-
group analysis disclosed a statistically
significant difference regarding the
volume and surface area before and
after root canal preparation.

Conclusion

The 3 evaluated systems exhibited
similar disinfecting and shaping per-
formance in the preparation of me-
sial canals of mandibular molars. Re-
finements in the analysis used may
contribute to more comprehensive
assessment.

Siqueiva Jr JE, Alves FRF, Versiani MA,
et al. Correlative bacteriologic and micro—
computed tomographic analysis of mandibu-
lar molar mesial canals prepared by Self-
Adjusting File, Reciproc, and Twisted File
systems. | Endod 2013;39:1044-1050.

unts at S1 and S2 using 3 different systems
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Effects of Irrigation
Techniques and
Systems on

Wall Shear Stress

he root canal is shaped and

cleaned with mechani-

cal instrumentation under
constant irrigation to remove the
inflamed and necrotic tissue, bacte-
ria, biofilms and other debris. One of
the main goals of instrumentation is
to facilitate effective irrigation, dis-
infection and filling. As an irrigant
moves through the root canal system,
it produces a shear force parallel to
the surface of the canal wall, which
is known as wall shear stress (WSS).
The WSS is responsible for mechani-
cal debridement of the root canal
space by a particular irrigant.

Several new irrigation techniques
have been developed in the past
decade, while classic strategies such
as ultrasonic activation have been
modified andfor combined with
new techniques to enhance WSS.
Goode et al from Georgia Regents
University examined the effects of
WSS in a curved canal by compar-
ing the efficacy of debris removal by
9 irrigant delivery andfor agitation
techniques in an inaccessible recess
of a curved root canal model.

The authors used an irrigant flow
rate of 1 mL/minute that was previ-
ously determined to produce apically
directed pressure that is less than
the central venous pressure. A reus-
able, curved canal cavity containing
a simulated canal fin was milled into
mirrored titanium blocks. Calcium
hydroxide (Ca[OHI,) paste was

used as debris and loaded into the
canal fin. The titanium blocks were

4

bolted together to provide a fluid-
tight seal. For all the techniques
examined, sodium hypochlorite was
delivered at a flow rate of 1 mL/
minute that produced either negligi-
ble or no irrigant extrusion pressure
into the periapex.

Nine irrigation deliveryfagitation
techniques were examined:

m NaviTip passive irrigation control

® Max-i-Probe side-vented needle
passive irrigation

m Manual dynamic agitation (MDA)
using nonfitting and well-fitting
gutta-percha points

B EndoActivator sonic agitation with
medium and large points

® VPro EndoSafe irrigation system

B VPro StreamClean continuous
ultrasonic irrigation

m EndoVac apical negative pressure
irrigation

The method of irrigant delivery or ag-
itation significantly affected Ca(OH),
removal from the simulated canal

fin (p < .001). EndoVac was the
only delivery technique that con-
sistently removed >99% Ca(OH),
from the canal {in (median percent--
age cleanliness = 99.88%; p < .05).
This group was significantly differ-
ent from the other groups; the other
8 groups resulted in incomplete

Ca(OH), removal.

VPro StreamClean (continuous ul-
trasonic irrigation), the second-
highest group (median percentage
cleanliness = 10.32%), was not sig-
nificantly different from the 2 Endo-
Activator groups and MDA.. Except
for VPro StreamClean, there were no

significant differences among these
other groups and MDA, VPro En-

doSafe, the Max-i-Probe and the
NaviTip control. The NaviTip con-
trol had the lowest median canal
cleanliness (0%).

Conclusion

The ability of the EndoVac system
to significantly clean more debris
from a mechanically inaccessible
recess of the model curved root
canal may be caused by robust
bubble formation during irrigant
delivery, creating higher WSSs by
a 2-phase air-liquid flow phenom-
enon well known in other industrial
debridement systems.

Goode N, Khan S, Eid AA, et al. Wall
shear stress effects of different endodontic

irrigation techniques and systems. ] Dent
2013;41:636-641.
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