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Endodontic retreatment:
Achieving success the
second time around

Author_ Dr Brett E. Gilbert, USA

Fig. 1a_Pre-operative image.

Fig. 1b_Post-operative image.

Fig. 1c_12 month follow-up image.
(Case by Dr. Brett Gilbert)

_Root-canal treatment has been shown to have
asuccessrate of929%."However,asresearch method-
ologies move towards higher levels of substantiation,
clinicians must rely on the best current evidence
available to gain insight into the expected outcomes
of their treatment. The highest level and best current
evidence we have on the clinical success of endodon-
tic treatment comes from a meta-analysis of the liter-
ature.

Ameta-analysisdone in 2007 by Ng et al. provides
a thorough review of endodontic success rates from
a variety of classical outcome studies. They found a
weighted pooled success rate of 68 to 85%, with at
leastone year of follow-up.?This review considers the

strictest of criteria for determining that a tooth has
healed, and includes many studies that were com-
pleted prior to the clinical use of dental operating
microscopes and other advanced armamentaria.

When considering treatment for a tooth that has
not healed successfully with root-canal therapy,
there are significant challenges to address to be able
to attain complete healing of the diseased tooth.
The armamentarium and techniques available today
allow us the ability to disinfect the root-canal system
properly after initial treatment has led to post-treat-
ment disease.

Thesuccessrate of retreatment has been shown to
beintherange of80%healing. Phases|lland IV of the
Toronto Study showed such a healing rate four to six
yearsafternon-surgical retreatment.® Ina systematic
review by Torabinejad et al. comparing non-surgical
retreatment to endodontic surgery, it was demon-
strated that non-surgical retreatment had a success
rate of 839% versus 71.8% for endodontic surgery
after four to six years.*

The presence of pretreatment apical periodontitis
isone factor thathasbeen showntodecrease the suc-
cess rate. Without apical periodontitis, a ten-year
success rate of 92 to 98% has been shown for both
initial and retreatment root-canal therapy. With the
preoperative presence of apical periodontitis, there is
a decrease in the success rate to 74 to 86% over the
ten years.® From this, it is evident that endodontic
healing is attainable through retreatment proce-
dures, allowing us to maintain our patients' natural
teeth (Figs. 1a-c). Although the alternative clinical
treatment option of implant placement can provide
an effective method for replacing a missing tooth,
healthy maintenance of the natural tooth should
remain the overall goal.



Post-treatment disease is, inevitably, a result of
bacteria and the host response of the patient to the
bacteria. These micro-organisms are the most criti-
cal aetiology of post-treatment disease, as they are
present within the root-canal system of a previously
endodontically treated tooth owing to a combination
of substandard endodontic techniques, iatrogenic
treatment issues and restorative failure.

Intra-radicular bacteria are the primary aetiology
of post-treatment disease® and eradication of these
bacteria is the primary goal of retreatment proce-
dures. The intra-radicular bacteria presentin the pre-
viously treated tooth are persistentandresistremoval
methods.Bacteriaareable tohideand survivein canal
ramifications, deltas, irregularities (fins) and dentinal
tubules.”

Figure 28 shows the complex root-canal anatomy
preoperatively (green areas) and the minimal amount
of canal-wall cleansing that was accomplished dur-
ing canal instrumentation (red areas). The remaining
green areas illustrate the space that might be left
untreated, thereby providing a source of bacteriaand
supporting substrate for intra-canal infection. The
potential substrates that are found inside the canal
and help the bacteria survive can include untreated
pulpal tissue, the presence of a biofilm and tissue
fluid. This may be presentin the canal owing to a poor
coronal or radicular seal and microbial proliferation.
The presence of a poor seal, bacteria and substrate for
their growth results in ideal conditions for persistent
inflammation and disease.’
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The bacteria present in the ini-
tial infection of a root canal differ
markedly from the bacteria infect-
inga previously treated tooth. Pre-
treatment flora is polymicrobial
with equal numbers of Gram-neg-
ative and -positive bacteria. Post-
treatment bacteria are predomi-
nantly Gram-positive’ and they
have been shown to be able tosur-
vive in harsh environments and to
be resistant to many treatment
methods.

There are high numbers of En-
terococcus species." Enterococcus
faecalis, for example, has been
shown to be a common isolate in
27 to 77% of teeth with post-
treatment disease.”” A contami-
nated canal space may result from
incomplete cleansing initially or
subsequent leakage into root-canal spaces following
root-canal treatment. Once present inside the canals,
E.faecalishas a variety of characteristics that allow it
toevade our bestefforts to eradicate it from the root-
canal system, including the ability to invade dentinal
tubulesand adhere to collagen.” Itisalso resistant to
calcium hydroxide application inside the canal sys-
tem, which is an inter-appointment treatment tech-
nique used to help remove micro-organismsand their
by-products, such as lipopolysaccharides, from the
canal space."* E. faecalis's resistance of calcium hy-
droxide action arises from its ability to pump hydro-
genionsfromaproton pump.The hydrogen combines
with the hydroxyl ions of calcium hydroxide and
neutralises the high pH value.®

Fig. 2_Image displays the
unprepared pulpal tissue (in green)
and the post-operative prepared or
instrumented areas (in red), which is
evidence of the complexity of root
canal anatomy.

(Image courtesy of http://
rootcanalanatomy.blogspot.com.)

Fig. 3a_Pre-operative image.

Fig. 3b_Post-operative image.

Fig. 3¢c_13-month follow-up image.
(Case by Dr. Brett Gilbert)
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Fig. 4a_Tooth #3 with a radiolucent
periapical lesion on the MB root apex.
Fig. 4b_Post- operative image
showing treatment of MB2 and
appropriate lengths on retreatment
of DB and P canals. (Case by

Dr. Brett Gilbert)

Fig. 5_Photograph displays excellent
visibility and magnification of the
pulp chamber with use of an ultra-
sonic tip. (Photograph courtesy of

Dr. Scott Bentkover)

Fig. 6a_Pre-operative image.
Fig. 6b_Post-operative image.
Fig. 6¢_13-month follow up image.

E.faecalisisalso able to resist calcium hydroxide by
being part of a biofilm. The protection of bacteria
within a biofilm matrix prevents the contact of the
bacteria with irrigants and medicaments, and allows
communication between bacteria to aid in survival
capabilities.””."8 The presence of E. faecalisis well doc-
umented; however, its role in post-treatment disease
has yet to be proven definitively."? Its survival mecha-
nisms, however, shine a light on the persistent capa-
bilities of these bacteria, and our clinical techniques
must be focused on the challenge of eliminating them.

latrogenic issues encountered during the initial
root-canal treatment may be the cause of intra-canal
bacterial infection. These issues may include perfora-
tion, incomplete cleansing and shaping, inadequate
canal enlargement, missed canals, ledging, canal
transportation, over-instrumentation, as well as ob-
struction of the canal by debris or separation of in-
struments. Failure to use or using too small a volume
of an appropriate irrigant solution, such as sodium
hypochlorite, isan iatrogenic error.

Full-strength 6% sodium hypochlorite been
shown to be highly antimicrobial and able to dissolve
tissue and disrupt bacterial biofilm.2%.2' These quali-
ties in an irrigant are ideal for the debridement of
residual bacteriaand tissue debris. The use of a rubber
dam to isolate the treatment field is the standard
of care forendodontic treatment. Failure tousea rub-
ber dam may be a fundamental contributor to post-
treatment disease. The following case illustrates the
ability to overcome prior incomplete treatment to
achieve successful healing (Figs. 3a-c).

_Clinical example

Restorative failure is a common cause of post-
treatment disease. Failure to place an effective per-
manent access restoration in a timely manner can
allow forbacterial entryinto the root-canal system by
coronal leakage. Submarginal leakage on a crowned
tooth can also allow bacterial entry to occur.

Decay in a previously treated tooth is another
source of bacterial contamination. Structural dam-
age to a tooth by trauma, cracking or fracture may
provide an entry point for bacterial contamination of
the canals. Our patients are responsible for their own
oralhealth and mustcommit to effective oral hygiene
techniques. Failure of the patient to perform effective
oral hygiene can resultin the failure of even the most
well executed root-canal and restorative treatments.

With the bacterial challenges clinicians have to
face, retreatment techniques must be capable of ef-
fective elimination of bacteria and their substrates.
The use of a dental operating microscope and ultra-
sonic instruments allows clinicians to uncover all
existing canal anatomy properly to ensure that they
are able to cleanse the root-canal system completely.
The following clinical case (Figs. 4a € b) illustrates the
extent of the canal space left untreated in the initial
root-canal therapy by not opening the mesiobuccal
canal adequately and not locating and cleansing the
hidden second mesiobuccal canal.

Endodontic ultrasonic tips are highly efficient at
removing core build-up material, paste fills, posts and

roots
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silver-pointfillings,asdemonstratedin Figure 5. These
instruments allow clinicians to conserve root dentine
by providing excellent visibility under a dental operat-
ing microscope, thereby greatly improving the ability
to retreat canals (Figs. 6a-c). A heat source such as
a System B tip (Axis, SybronEndo) is efficient for the
removal of gutta-percha and resin materials from the
coronal third. Hand and rotary files can remove root
fillings and shape canals to appropriate working
lengths. Current NiTi rotary files are highly flexible
and resistant to separation and allow us to mechan-
ically enlarge the apical third of root canals safely
and efficiently without alteration of the natural canal
morphology, which allows effectiveirrigation to reach
the complex apical root-canal anatomy where bac-
teria are able to hide and resist debridement.

Once the canals have been located and instru-
mented, the ability to irrigate becomes essential to
successfultreatment. Theirrigantsolutionstargetthe
bacteria we are trying to eliminate. While sodium
hypochloriteisapotentand provenantimicrobialand
tissue dissolver,22 2% chlorhexidine has been shown
to prevent the adhesion of E. faecalis to dentine.”
EDTA 17% is often used as an effective smear-layer
removal agent.2* Therefore, mechanical debridement
and canal instrumentation provide a pathway for
copious chemical irrigation deep into the canal.

Passive ultrasonic irrigation allows clinicians to
place an irrigant solution into the pulp chamber and
activateitasitiscarried down to the apical end of the
root canal. The IrriSafe tip (Acteon Group; Fig. 7) is a
non-cutting ultrasonic file that is placed into each
canalandismoved upand down in the canal for three
cycles of 20 seconds. Passive ultrasonicirrigation has
been shown toirrigate lateral canals better at4.5and
2mm from the working length of canals as compared
with needle irrigation alone.?® It has been demon-
strated that passive ultrasonic irrigation can remove
dentine debrisinacanalup to3mm n front of where
the tip extends apically in straight or curved canals.?
This evidence shows that an effective flow of irriga-
tion canassistin the cleansing of teeth in which canal
alteration occurred during the initial root-canal
treatment.

The following silver-point case (Figs. 8a-c), with
a large distal post and apical transportation in the
mesial root, demonstrates the successful healing of
post-treatmentdisease when proper disinfection has
been accomplished. This case illustrates the reason
that retreatment is the primary treatment option for
post-treatment disease. ~

Fig. 8a_Pre-operative image.

Fig. 8b_Post-operative image.

Fig. 8¢_15-month follow up image.
(Case by Dr. Brett Gilbert)
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Once debridement and disinfection have been .

completed, appropriate obturation methods are used
to seal the canal spaces. The warm vertical technique
using gutta-percha or resin with an appropriate
sealing agent provides a thorough seal of the well-
cleansed and shaped canal spaces. The final restora-
tion must provide a proper seal of the pulp chamber
to prevent coronal micro-leakage.

Current evidence has demonstrated that we can
retreat previously endodontically treated teeth prop-
erly and successfully. The literature has also shown
that specific bacteria, such as E. faecalis, are able to
survive inside a previously filled canal. The use of a
dental operating microscope, ultrasonicinstruments,
irrigants, rotary NiTi files and appropriate obturation
materials increases our ability to attain healing after
retreatment. As we continue to strive to maintain
healthy natural teeth for our patients, endodontic
retreatmentshould be the primary option for patients
with post-treatment disease._

Fig. 7_Irrisafe tip by Satelec/Acteon.

Editorial note: A complete list of references is available
from the publisher.
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