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Introduction

Helping people to keep their dentition is the ultimate goal of  
dentistry. Nowadays challenging dilemmas faced by clinicians—
and one that has been hotly debated—is when teeth should be 
extracted and implants used instead. A tendency exists toward a 
simplified approach of  ‘extraction and implant’, but this is not 
always simple or ethical.[1]

If  a tooth is severely broken down or disease has recurred after 
endodontic treatment, the treatment plan is more complex and 
removal of  the tooth becomes one of  the treatment choices. If  
the tooth is removed it should be replaced with some type of  
prosthesis.[2]

During the past 40 years, dental implants have evolved to where 
they are now considered to be a reliable treatment for missing 
teeth. Dental implant therapy, as inspired by the work of  
Brånemark et al.[3] is, however, rapidly changing fields in dentistry. 
The applications of  dental implant therapy have been broadened 
dramatically, including single‑tooth replacements.

Limitations of endodontic therapy
The goal of  clinical endodontics—and the mark of  its success—
is the prevention and elimination of  apical periodontitis.[4] While 
the quality of  care provided by specialist endodontists is very 
high, still some challenges are there.

• Causes of  failure of  endodontic therapy[5]

Indeed, the degree of  success of  endodontic therapy has 
improved significantly since the use of  the microscope has 
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Pre operative Cause Operative cause Postoperative cause
Incorrect diagnosis Anatomical variations Failure following 

retreatment
Endoperiodontal 
lesions

Technical difficulties Failure following 
surgical retreatment

Altered canal space Infections
Traumatic injuries Poor debridement
Internal resorption Broken instruments
Systemic diseases Mid‑treatment flare‑up

Mechanical and chemical 
irritants
Access preparation
Excessive hemorrhage
Under extended filling
Overextended filling
Sliver points corrosion
Improper obturation
Improper placement of  
posts
Corrosion of  posts
Iatrogenic causes 
(perforation)

become commonplace.[6] Certain systemic diseases such as 
uncontrolled diabetes and hypertension may negatively modulate 
periapical healing.

Endodontic microsurgery—Ultimate endodontic 
procedure to save teeth
A weighted pooled success rate of  77.2% has been reported 
with data from 1961 to 2005 (Ng et al.,).[7] Re‑treatment of  
failed endodontic cases with apical periodontitis and altered 
canal morphology such as transportation demonstrated only 
40% success (Gorni and Gagliani, 2004). For these situations, 
or when disassembly of  the existing restoration could lead to 
non‑restorability, surgical re‑treatment may be advised as a less 
invasive option, although non‑surgical re‑treatment is generally 
preferred (Karabucak and Setzer, 2007).[7]

A systematic review of  surgical endodontic outcomes found 
success rates from 37% to 91%; however, these included 
historical data with traditional techniques as well as modern 
studies (Friedman, 2005). Traditional root‑end surgery, 
apicoectomy, essentially used a bur attached to a straight 
handpiece, a beveled resection, root‑end preparation at an 
inadequate angle, and a retrograde amalgam filling. The success 
rate of  traditional apicoectomy was reported to be 59.0% (Setzer 
et al.).[8]

Modern microsurgical techniques include ultrasonic instruments 
for root‑end preparation along the long axis of  the root and an 
operating microscope to identify the complexity of  the canal 
anatomy on the resected root surface at high magnification 
(12–24×). Biocompatible root‑end filling materials such as 
mineral trioxide aggregates (MTA) have demonstrated favorable 
healing (Baek et al., 2005). Two meta‑analyses[8] that focused 
on contemporary microsurgical techniques on teeth with only 

endodontic pathology but good periodontal supports, using 
ultrasonic root‑end preparation, and modern root‑end filling 
materials, found cumulative success rates of  91.4% to 93.5% 
after at least 1‑year of  follow‑up.[8]

Success and survival of dental implants
In contrast to root canal therapy (RCT), implants are placed 
into relatively healthy surroundings. Complications and failures, 
however, occur either before implant osseointegration (early implant 
loss) or after initial successful osseointegration (late implant loss) 
and disease manifestation may require several years of  function.[9]

Patient factors in dental implantology
• Age and gender—The impact of  age and gender on implant 

failure is unclear. Some authors believe that there is an 
increased risk of  failure for patients over[9] Others suggest 
that age has a minor effect.

• Bone quality—Bone quality and quantity are essential 
considerations in implant success. Bone quality has been 
classified into four types.[8]

• Type I bone is comprised homogeneous, compact bone 
throughout the entire jaw,(best)

• Type II bone has a core of  dense trabecular bone 
surrounded by a thick layer of  compact bone,

• Type III bone has only a thin layer of  cortical bone 
surrounding a core of  dense trabecular bone,

• Type IV bone has a core of  low‑density trabecular bone 
of  poor strength encased in thin cortical bone.

Systemic diseases
Patients with systemic diseases (most commonly uncontrolled 
diabetes) may experience an increased incidence of  implant 
failure. Uncontrolled diabetes mellitus can impair circulation 
and further reduce the chemotactic and phagocytic functions of  
neutrophils. As a result, circulation at the site of  an implant may 
be compromised and the susceptibility to infection may increase.[10]

Infection
The presence of  infection may have a role in implant failure. 
Typically, implant failures have been observed when pathology is 
at (or within close proximity to) the implant site (e.g. placement 
in an infected tooth socket), adjacent to an undiagnosed 
endodontically involved tooth, adjacent to an existing lesion (such 
as a cyst), or when periodontitis is present.[11]

Oral lesions
Cysts are a contraindication for implant placement and one that 
can easily be avoided by radiological examination.

Mucosal lesions (severe erosive lichen planus) may lead to dental 
implant complications.[12]

Obviously, patients with autoimmune diseases (AIDS, HIV, 
lupus, Crohn’s disease, and pemphigus) and those receiving 
immunosuppressive drugs may have a poor implant prognosis.
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Untreated dental disease/oral hygiene
Untreated dental disease nurtures the proliferation of  
oral bacteria; along with inadequate dental care and oral 
hygiene (plaque, calculus), it promotes the risk for bacterial 
contamination of  the implant site.[13]

Oral habits
According to the literature, the most common patient habits 
that adversely affect dental implants are bruxing and smoking, 
although parafunctional activities (such as chewing ice and 
nibbling on hard objects) may cause premature implant failure.[14]

• Clinician‑dependent factors of  implant success/
failure[15]

Case selection
Site selection
Implant design
Implant number/spacing
Surgical technique
One‑ or two‑stage policy
Premature loading
Design of  the prosthesis
Commitment to recall protocol

• Predictors of  implant success or failure.[16]

Positive Factor Negative Factors 
Bone type (types 1 and 2)  Bone type (types 3 and 4)
High bone volume Low bone volume/osteonecrosis
Patient is less than 60 years old Patient is more than 60 years old
Clinician experience 
(more than 50 cases)

Limited clinician experience

Single implant mandibular 
placement 

Systemic diseases (HIV, lupus, diabetes )

Implant length >8 mm Short implant <7 mm
Axial loading of  implant Eccentric loading 
Good oral hygiene Chronic periodontitis, smoking

• Limitations of  single tooth implant therapy

The limits of  implant therapy can broadly be summarized into 
two categories: biologic limitations, and technical limitations.[17]

Biological limitations Technical limitations 
 Early biological limitation Implant fracture 

Crown fracture 
Loose screws

Systemic condition 
Age 
Disease (diabetes, osteoporosis)
Bone density
Bisphosphonate therapy

Late biological limitation
Peri implantitis
Vertical bone loss
Soft‑tissue complications 

Surgical site 
Environmental conditions 

Smoking
Braxiusm 

Practitioner‑specific treatment planning and 
perception
It has been argued that even restorable teeth with apical 
Periodontitis (Greenstein et al.,[18] or needing non‑surgical 
retreatment (Dechouniotis et al.[18] should be extracted in favor 
of  implants. This may lead to a tendency to pursue the one 
well‑known treatment concept (Avila et al.).[18] More than 300 
dentists who graduated over the past 30 years were surveyed to 
evaluate the perceived success rates of  endodontic treatment and 
implant therapy (Stockhausen et al.[18] of  these, 49% were not 
aware that different criteria existed for implants and endodontic 
therapy. A further 30% believed that RCT of  teeth with necrotic 
pulps had a higher success rate than with implants; however, 
overall, they perceived a superior outcome with implants.[18]

Current status of decision‑making
Viable treatment options for severely compromised teeth 
include, but are not limited to, RCT and restoration, extraction 
and replacement with an implant‑supported single crown (ISC), 
extraction with replacement by a fixed partial denture (FPD), or 
extraction with no replacement (Ext).[2] If  left only up to clinician 
preference, the prescribed treatment may not be the best treatment. 
It stands to reason that some teeth that are extracted could have been 
successfully treated with endodontic therapy, and some teeth that 
receive endodontic therapy probably should have been extracted.[2]

According to the ADA, the clinician must rely not only on 
personal preference and past clinical experience but also on the 
best available scientific evidence.[18] As there are many scientific 
articles published annually decision‑making can be facilitated 
if  the information can be ranked according to quality; this is 
achieved 12 through evidence‑based medicine. The Centre 
for Evidence‑Based Medicine (based in the United Kingdom) 
defines evidence‑based medicine as “the conscientious, explicit, 
and judicious use of  current best evidence in making decisions 
about the care of  individual patients”.[19]

• Frequently asked questions
• Is Implant Therapy More Expensive than Endodontic 

Treatment?

An economic analysis of  treatment alternatives should include 
actual costs, insurance availability, and any treatment‑related 
post‑procedural costs required to maintain the treatment. Hess 
et al.[20] stated that treatment selection should be based on a 
balance of  cost‑benefit and low risk, and implants should be 
used only when they provide results as good as those offered 
by conventional restorations. Moiseiwitsch and Caplan[21] 
recently evaluated the cost‑benefit analysis of  endodontics 
versus single‑tooth implants. The results indicated that the 
restored implant was‑70–400% more expensive than the restored 
endodontically treated tooth.

• Can Case Selection Improve the Outcome of  the 
Restored Endodontically Treated Tooth?
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Palmer et al.[22] required all their patients to be in good health 
and have a single missing tooth in the anterior maxilla. A clinical 
examination was carried out to determine the suitability of  the 
patients for implants, particularly with regard to ridge height and 
width, occlusal relationship, and esthetic demands. No implant 
losses were observed in 14 of  15 patients available at 5‑year recall. 
The patient selection remains a difficult and controversial area 
when comparing implant and endodontic studies

• Are Patients More Satisfied with Implant Therapy than 
RCT?

One of  the major issues in dental care delivery is patient 
satisfaction.

However, comparatively few trials have reported on this 
important aspect of  treatment as related to single‑tooth implants 
and restored root canal‑treated teeth. In a recent paper Sonoyama 
et al.[23] have pointed out that among the few studies undertaken, 
implant dentistry has more clearly been shown to increase the 
quality of  life measures for patients when used as anchorage 
for removable prostheses than when used to restore a bounded 
edentulous space, such as a single‑tooth replacement.[24]

• Are Implants Associated with More Complications?

The prevalence, risk factors, and significance of  adverse 
effects are important considerations in treatment planning. 
A number of  single‑tooth implants studies have reported 
an increased incidence of  prosthetic complications.[25] 
Furthermore, most untoward events in root canal‑treated 
teeth occurred during the first 3 years of  all treated teeth. 
Collectively, these data indicate that root canal‑treated teeth 
are not only associated with less post‑procedural interventions 
than implants, but the restorations placed on these teeth are 
also associated with fewer complications when compared with 
single‑tooth implants

• What Are the Factors Required for Providing Patient 
Informed Consent in Selecting RCT or Extraction with 
Placement of  a Dental Implant?

According to American Dental Association guidelines, quality 
dental care requires treatment planning decisions wherein 
both the dentist and the patient participate, and that the 
patient’s decision is based on their general health status and 
specific oral health needs where the selected treatment is safe, 
predictable, cost‑effective, respectful of  patient preferences, 
aimed at preserving normal anatomy and function, and based 
on the best available scientific evidence. Importantly, informed 
consent requires that patients receive appropriate and accurate 
information about all treatment options. Further information 
on this issue is provided in a recent position statement by the 
American Association of  Endodontists on treatment planning 
considerations for placing implants versus saving natural teeth 
via restored endodontic therapy.[26]

RCT and implant achieved an equivalent proportion of  cases 
having a good prognosis. However, implant restoration was 
associated with more postoperative complications. Both 
treatments achieved a predictable improvement in patients. Based 
on these findings, as long as teeth can be treated successfully with 
RCT and subsequent crowns, there might be no sound clinical 
justification to replace them with artificial ones.[27]

• Systematic reviews as a tool for prognosis

Literature reviews have the potential to sit at the peak of  the 
hierarchy and offer the best evidence because they assemble 
multiple trials for analysis. This allows the researcher or clinician 
can glean information from a broader pool of  knowledge.[28]

In most countries with primary care, service provides a 
considerable component of  the work to improve oral health. 
After getting ethical clearance from the ethical committee of  our 
institution, this article was written to provide a systemic review 
of  decision making on treatment planning.

Summery

• What treatment to recommend to which patient remains a 
decision that must be made on a case‑by‑case, tooth‑by‑tooth, 
and patient‑by‑patient basis.

• There is a dire need for the endodontic and implant 
communities to identify and conform to a set of  robust and 
thoughtful criteria for success and survival.

• Studies drawing direct comparisons are lacking, success and 
survival are defined in many different ways, subjects lost to 
follow‑up are not uniformly accounted for, and treatment 
complications are largely unaddressed

• There is a further need for good quality, long‑term outcomes 
study for both implants and endodontics that adhere to the 
CONSORT guidelines

Conclusions

The overall goal of  this review was to provide critical analysis 
of  cont literature on tooth implants and RCT in the context 
of  identifying important factors in making treatment planning 
decisions.
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