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Abstract

Purpose: This study aimed at analyzing the endodonticapgiversus dental implants as a contemporary study.
M ethods: This study discuss the various factors need tedesidered, such as clinician’s expertise, stiateg
location of the tooth, bone quality, soft-tissuealify and quantity, the patient’s periodontal stattooth
restorability, and the patient’s medical historyemhgiving patients options for their restoratioas, implant
surgeon must address the possibility of endoddhicapy and general dentists/endodontists mustisisthe
ramifications of implant therapy.

Discussion: When comparing these two treatment modalities,dimician should be able to estimate both the
endodontic and the restorative prognosis of a toGtimical factors, such as the presence/size pérapical
lesion or the necessity of repetition of an oldalirfg root canal treatment have been negativelgted with
prognosis of those teeth. Furthermore, the expegieof the operator seems crucial since specialists
endodontics were reported to have higher succgs®(@8% in a 5-year period) than general praciéis.
Conclusion: A simple comparison of long-term survival or sess rates of root filled teeth and implants does
not fulfil the demand for a comprehensive decisiosking process, which includes multiple factorgvaluate,

individual case evaluation and a thorough treatméartning.

1.1 Introduction

Clinicians frequently face the dilemma of whetherenhdodontically treat and retain a questionabi¢htor to
extract and potentially replace it with a dentapiamt. Dentists appear to make the decision foraekhg a
tooth on the basis of multiple risk factors inclhugliendodontic and periodontal criteria, remainath structure,
restorability with core build-ups and post and ¢aggrtent of previous restorations as well as thegieed
strategic value of a tooth within the dentition. Whsingle identifiable risks may be easy to manalinically,
the presence of multiple risks appears to jeoparttie survival of a compromised tooth (Zitzmannask,
Hecker, Walter & Weiger, 2009).

Evidence-based data from the literature should Hee foundation for the individual risk assessment an
determination of the long-term prognosis of thepeesive tooth requiring root canal treatment (RGF)
extraction and replacement with an implant.

Recently, dental implants have become a commomatige in dental care. Though implants have bessd un
dentistry for decades, the idea that something made can become integrated and used to restor&cinnc
where it had long been lost still instills a cemtaimount of awe. Of course, the fact that theydmscribed as
alternatives suggests there are other treatmerinspavailable. Indeed, a recent study suggestdddemtic
success rates reaching as high as 99.5%. The autteleve that the natural dentition is the begiamt, and the
first goal should be the preservation and restomadif a healthy dentition. Of course, not all patsepresent with
clear-cut treatment needs. One such conundruneasntent planning an endodontically treated tooth thay

require re-treatment vs extracting that same taothplacing an implant (ADA, 2004).
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Clinicians are frequently facing the dilemma of tirea to perform endodontic treatment in order tmirea
necrotic tooth or to extract and replace it wittheatal implantgee fig. 1). According to recent reviews, the long-
term survival rates of sound or even compromisedhtesurpassed those of oral implants (Zitzman, tKras
Hecker, Walter & Weiger, 2009).

During the last decade, the endodontic therapy ongm continuously due to modern equipment and high
technology, represented by nickel-titanium rotanstiumentation, magnification provided by operating
microscopes and cone-beam computed tomography disgnostic method for difficult cases. Therefore,
numerous studies discussed the benefits of prdgmmvaf necrotic and damaged teeth by non-surgasal
surgical methods, compared to implants. A frequsstie was the long-term success rates, i.e. wedther

implant is better than a tooth” or “the implantisnore reliable abutment”.
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Figure (1): Dental implant
There are many benefits to preserving one’s natdesdtition vs. extraction and implant therapy. When
performed to the standard of care, endodontic ffyepovides patients with a long-term result ansharter
mean time to restoratiditime to restoration is also reduced relative tolamptherapy (Christensen, 2006).
The literature, however, contains inconsistenciestarms of the definitions of success and survighl
endodontically treated teeth and implants (Igbdli&, 2007).
Equally, the reported success rates do not nedgssquate to the probability of a favored outco(peognosis)
when applied to a particular case or clinical scen@ohn et al., 2007).
In a systematic review, Igbal & Kim (2007) obsertedt much more stringent outcome criteria weremadiy
applied to the assessment of ‘successful’ RCTpiing the absence of a periapical radiolucencytt@nother
hand, the use of less stringent criteria in impktnties (generally simple survival) may translateerently to
higher success rates. This is even more obvious whey implant losses that occur during the ihiti@aling
period are not accounted for. According to a recemtew, the survival of sound and even compromised
treated teeth surpassed that of oral implants,igeodvthat implant loss before loading was addetth&b during
function over 10 years (Holm-Pedersen et al., 2007)
In addition, endodontic therapy provides patienith & service that maintains the periodontal ligather PDL.

The PDL is crucial to proprioception in order to imain occlusal feedback and avoid damage to the
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temporomandibular joint. Preservation of the ndtperiodontal complex also allows for future ortbotic
movement if needed, whereas an Osseo integratddritrip an ankylosed structure that may impedeodidhtic
therapy. The negative psychological implicationsomth loss is never experienced by a patient waepk his or
her own dentition, and the long-term satisfactiate iis just as high relative to implant therapydBs; Lawrence,
Teplitsky, Friedman & Endo, 2002).

1.2 Problem Statement

When deciding upon extraction and implant therapysaving the dentition via endodontic therapy, nest
consider each case on an individual basis. Tredtdesisions should be patient-centered, evidensedydong-
lasting, and cost-effective. Various factors neetd¢ considered, such as clinician’s expertisafeggic location
of the tooth, bone quality, soft-tissue quality angntity, the patient’s periodontal status, taetorability, and
the patient’s medical history. When giving patieofstions for their restorations, an implant surgeouast
address the possibility of endodontic therapy agkegal dentists/endodontists must discuss the icatidfns of
implant therapy. Therefore the problem of this gtigdto discuss the various factors need to beidered, such
as clinician’s expertise, strategic location of theth, bone quality, soft-tissue quality and qitgnthe patient’s
periodontal status, tooth restorability, and th&éepdé's medical history when giving patients opsofor their
restorations, an implant surgeon must address thesilglity of endodontic therapy and general

dentists/endodontists must discuss the ramificatafrimplant therapy.

1.3 Endodontic treatment versusimplants

Root canal treatment is most often a treatmenteggssity to alleviate symptomatic pathology andicedthe
risk for tooth loss. Successfully treated endodatiyy involved teeth present high survival rates (@ 97%) that
are comparable to those for a single crown implasiioration (Jung, et al., 2012).

When comparing these two treatment modalitiesckinécian should be able to estimate both the endtid and
the restorative prognosis of a tooth. Clinical émst such as the presence/size of a periapicalnlesi the
necessity of repetition of an older failing roonaatreatment have been negatively related witlgposis of
those teeth. Furthermore, the experience of theatgeseems crucial since specialists in endodentiere
reported to have higher success (up to 98% in @absyeriod) than general practitioners.

1.4 Factorsinfluencing endodontic and implant treatment outcome

When comparing outcome data for root canal tretgeth and dental implants, clinicians must be avilaa¢
several differences exist, associated with theimiad the tooth and the implant, the definition @ntérpretation
of success and survival, the study design and ssnplperators conducting the treatment, and chaimges
treatment modalities overtime (Setzer & Kim, 2014).

Several preoperative, intraoperative and postoperdactors influence the prognosis of root cameatment,

and have also been identified for the implant treatt outcomesge table 1).
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Table (1): Factors influencing endodontic and implaeatment outcome
Variable Endodontic retreatment Implant treatment
+ Root canal filling
>2 mm short of the apex
Insufficient bone volume Specific
+ No periapical lesion anatomic findings History of
: periodontitis
Preoperative Large periapical lesion
Previous implant failure Insufficient
Altered root-canal morphology or i i
oral hygiene and smoking
perforation
Adequate existing root canal filling
+/- Type of implant and surface
+/- Type of bone ) Fenestration, bone
+ Addressing previous technical defects
Intraoperative shortcomings - S
Specific anatomic findings
+ Adequate root canal filling feasible
Bone augmentation
Immediate implant placement
Wound healing problems
. Restoration failure (coronal leakage, np latrogenic factors (e.g., excess cement)
Postoperative o ) )
cuspal coverage) Insufficient oral hygiene and smoking
Peri-implantiti

1.5 Success and survival of RCT teeth

A tooth considered for primary RCT or endodonticgatment may has been in function for many yeaessen
decades. Reasons for treatment may include irrélersulpitis due to microbial infection originaginfrom a
carious lesion, trauma or periodontal involvementAP in teeth with non-vital pulp. The startingimtofor any
longevity assessment is thus a disease stateyingahe pulp tissues and/or the periapical boreetha primary
goal is the eradication of infection. Although atial symptoms regularly diminish within several roor days
of initiating root canal treatment, complete heglof the periapical bony lesion may require sevarahths or
even years (Friedman, 2002).

The absence of clinical symptoms and a radiograffham intact periodontal ligament space in thealpiegion
are indications of healing, whilst the persisteaE@P is a sign of a continued disease state.dfrédiolucency

decreases overtime (within 4-5 years), the pathissalso considered to be ‘healing’. This healirajtgrn,
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particularly in teeth with AP at the time of initimeatment, indicates that success rates of R@Tefims of
periapical health) start at 0% and increase overtinistad et al. (2004) found a 95.5% radiographicess rate
with retreated teeth recalled 20-27 years posttipeha whilst the same sample had a 85.7% suct@sgars
previously.

According to a recent meta-analysis, the pooledmue of primary RCT was 75% when strict succedsrai
(absence of periapical radiolucency) were appked, reached 85% based on loose criteria (reduttisize of
radiolucency) (Ng et al., 2007).

Preoperative absence of a periapical radiolucerayt, filling with no voids, root filling extendingo 2 mm
within the radiographic apex and satisfactory catarstoration were found to improve the outcomerahary
RCT significantly (Ng et al., 2008).

In teeth without a periapical radiolucency, initRCT secured a success rate of 96% after 8—10,yeaitst
healing was reduced to 86% in cases with pulp mézENd periapical radiolucency (Sjo gren et a@Q)9

1.6 Success and survival of dental implants

A functioning dental implant represents a de nowaasion, in which neither caries nor endodontiolgems
exist. In contrast to root canal treatment, impaare placed into relatively healthy surroundir@smplications
and failures, however, occur either prior to implasteointegration (early implant loss) or afteitiatly
successful osteointegration (late implant loss) dis¢ase manifestation may necessitate severad geagven
decades of function (Quirynen et al.. 2007).

Osteointegration is considered to be a phenomehdinext apposition of bone substance on the intpdanface
followed by structural adaptation in response tochmamical load (Novaes, Souza, Barros, Pereira,i 1&zz
Piattelli, 2010).

Whilst initial implant fixation following placementis simply derived from mechanical stabilization,
osteointegration with an intimate contact betweeimg bone and the titanium surface requires séwsesks
(Alla, Ginjupalli, Upadhya, Shammas, Ravi & Sekhzp11).

Early implant failures occur mainly during the firxgeeks or months after implant placement and r@guently
related to surgical trauma, complicated wound healinsufficient primary stability and/or initiaverload. Late
implant losses are caused by microbial infectiomgrimad or toxic reactions from implant surface teomnation
(e.g., acid remnants). Whilst overload leads tadden loss of osteointegration with implant mopjlinicrobial
infection initiates peri-implant mucositis that cesponds to gingivitis and may progress into paplant it is
that corresponds to periodontitis. According to ttemsensus report from the 1st European Workshop on
Periodontology, peri-implant mucositis was defiresl a reversible inflammatory reaction in the si$ues
surrounding an implant, and peri-implantitis wasa#ed as inflammatory reactions associated vafs lof
supporting bone around an implant in function. Hemeri-implantitis is clinically diagnosed by bditeg on
probing (and/or suppuration) in combination witHiceyraphic bone loss (Heitz-Mayfield 2008).

During the first year following implant placemebtne remodeling may cause bone resorption in thgins
area (average 1.3-1.5 mm around implants plactedione level). Any further bone loss, particylagdaching
2.5 mm, is considered as disease manifestatiod, adfects at least 28% of subjects. Despite disease
progression, the implant remains non-mobile uhi &pical portion of implant osteointegration igeafed. In

the implant literature, the majority of studiesogpmplant survival rates defined as simple ratentlf success
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criteria are applied, the absence of clinical syom#, no signs of inflammation and a limited margb@ne loss
(e.g., not exceeding 0.2 mm after the first yeduirction) are frequently mentioned. In severatlsts, however,
disease symptoms are not consistently investigad probing is not applied, and bone level asvesnts are
made from panoramic radiographs with limited accyra

1.7 General endodontic and implant contraindications

In patients with high caries activity, possibly ateld to dry mouth as a common side effect of sévera
medications (e.g., antihypertensive, diuretics ida@pressants, atropine, anticonvulsants, spasmub/sand
appetite suppressants) or associated with syndrdessseffort will be made to maintain a questideaboth,
and implant treatment may be favored. Further,epédi with diabetes seem to have a somewhat inctease
likelihood of endodontic complications (symptomapieriapical diseases and flare-ups) following nogisal
RCT, particularly in cases with preoperative péigatar lesions (Fouad & Burleson 2003). Impairetégrity of

the patient’s nonspecific immune system was fownet a significant predictor for a negative outcarhaitial
nonsurgical RCT or retreatment, whilst other patiefated factors such as age and smoking had padtron

the healing rate. Other authors suggested a pegs#iglative influence of smoking on the prognosiBGT teeth,
but this was mainly attributed to delayed boneihgabnd to an increased prevalence of periodaliselase and
root caries in smokers (Duncan & Pitt Ford 2006here are few absolute and permanent implant
contraindications, but several temporary restritgisuch as incomplete cranial growth.

In young adults requiring single tooth replacemarthe maxillary anterior region, implant placemshbuld be
postponed until after the age of 25 due to the gbarin anterior face height and posterior rotatibrthe
mandible, particularly in women.

This continuous alveolar bone development entailgedical infraposition of the implant with the nasal
margin too far apical and significant aesthetic liogiions may occur. Patients under intravenous
bisphosphonate medication for more than 2 yearsaahidtory of complicated wound healing, e.g.,dafing
tooth extraction, are not a candidate for implargatment due to the risk of bisphosphonate-induced
osteonecrosis.

When clinicians face the dilemma of whether toirgtastore a compromised tooth or replace it withinaplant,
their personal experience, access to technologgtgmmuate education in combination with local dest
(periodontal, endodontic, restorative) togethethwpatient-related parameters should guide the file@ision
(Donos, et al., 2012).

Clinical decisions should also be based on the besilable evidence regarding the predictabilityd an
effectiveness of each the suggested treatmentqmigtoSystematic reviews, where the majority of shedies
assessed are randomized controlled clinical t(R{3Ts) present usually the highest level of evigemtowever,

for several clinical scenarios, an evidence-bassmdstbn-making process may not always be possihtee sn
prosthetic dentistry there are hardly any RCTs esking whether an implant-supported restoratiGugrior to

a tooth-supported restoration .

In such a case, dentists involved in implant démtishould take into consideration well-documengsitience
from other disciplines like periodontics or endotios regarding the longevity and complication rate

periodontal and endodontically affected teeth foifgy treatment.
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1.8 Conclusions

A simple comparison of long-term survival or succestes of root filled teeth and implants doesfotil the
demand for a comprehensive decision-making proseisigh includes multiple factors to evaluate, indual
case evaluation and a thorough treatment plani@egeral retrieved publications implied that theisiea for
extraction of a natural tooth depends less on thaltih of that individual tooth, but rather on theeall
rehabilitation planned and that sacrificing a tootm be preferable for a ‘better, more predictablere
economic long-term rehabilitation on implants’. Ayipg this opinion without critical appraisal oftaispecific
and patient-related factors may fail to recognis&s for complications and failures possibly asasted with
implant treatment. For single tooth restorations, igcreased risk in restoring a tooth with a questble
prognosis is acceptable in a particular case. Hspective tooth, however, should not be includecams
abutment in a long-span FDP. Multiple risk factoray indicate tooth extraction and possible replaggrby an
implant, particularly in the posterior region antlem aesthetics is not paramount. Although pricsftguld be
given to preservation of the natural dentition, lamp placement enhances treatment planning optibeseby
facilitating short-span reconstructions or singleitas with reduced risk of failure for the patienhdathe
practitioner. Hence, using implants for replacemehtsingle missing teeth may facilitate retentioh a
neighboring compromised tooth, which otherwise wichdve been extracted. In case of full-mouth rditation,
single tooth prognosis and the site-specific tresimrecommendation is possibly overruled by theralle
treatment planning and a therapy-related decismm af strategic extraction may be required to perfor
reasonable
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