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A time-saving procedure 
to create natural esthetics 
in posterior restorations
By Ivoclar Vivadent AG

A fl owable bulk-fi ll composite 
complements the existing Tetric N-
Ceram Bulk Fill. For many years, the 
universal composite Tetric N-Ceram 

has been proven successful in re-
storative dentistry. As part of the 
ongoing development of restorative 
materials, a further innovation is 
now launched on the market: Tetric 
N-Flow Bulk Fill.

The new fl owable composite com-
plements the mouldable Tetric 
N-Ceram Bulk Fill composite. In es-
sence, Tetric N-Flow Bulk Fill is based 
on the composition of Tetric N-Cer-
am Bulk Fill. The material is applied 
as a bulk-fi ll base in Class I and Class 
II restorations. Just like the existing 
version, it can be light-cured in large 
increments of up to four millimetres, 

Ivoclar Vivadent AG Headquarters



KaVo PrimusTM 1058 Life

KaVo Dental GmbH · D 88400 Biberach/Riß · Telephone +49 7351 56-0 · Fax +49 7351 56-1488 · www.kavo.com

Designed with passion.
Engineered with precision.
Built with perfection. 
Discover the new Primus 1058 Life

Andreas Schweiger,  
Director Research and Development

The Primus 1058 has been the synonym for quality and 
reliability in the dental world for over 15 years. Conse-
quently, our development team has passionately designed 
the new Primus 1058 Life around these core values  
whilst adding a significant number of improvements and  
innovations including:

 • NEW intuitive dentist element

 • NEW optimised ergonomics

 • NEW contemporary design

 • NEW AC chair motor

For More Information:

go.kavo.com/MEA
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requiring only short light exposure 
times. Excellent affi nity to cavity 
walls and self-levelling consistency 
round off the benefi ts offered by this 
volume replacement material. The 
fl owable version contains the same 
Ivocerin light initiator, patented 
shrinkage stress reliever and light 
sensitivity fi lter like Tetric N-Ceram. 
The light sensitivity fi lter extends 
the working time under ambient 
and operatory light.

Time savings of up to 55% 
User studies have shown that cli-
nicians can save up to 55% of the 
time required for the incremental 
technique if they use a bulk-fi ll ma-
terial (with Tetric N-Flow and Tetric 
N-Ceram).

Ivocerin light initiator and 
Aessencio technology 
Another strength of the new com-
posite lies in the Aessencio tech-

nology. This technology causes the 
translucency of the material to de-
crease from 28% to approx. 10% dur-
ing polymerization. In combination 
with the highly reactive patented 
Ivocerin light initiator, the Aessencio 
technology enables composite incre-
ments up to a thickness of 4 mm to 
be cured, while at the same time a 
low dentin-like translucency can be 
maintained, allowing, among other 
things, discoloured tooth structure 
to be masked. This property makes 
Tetric N-Flow Bulk Fill the ideal 
companion for Tetric N-Ceram Bulk 
Fill, which features an enamel-like 
translucency. Tetric N-Flow Bulk Fill 
should be covered with a load-bear-
ing composite (e.g. Tetric N-Ceram 
Bulk fi ll or Tetric N-Ceram). For resto-
rations in deciduous teeth, the mate-
rial can be applied without a capping 
layer.

◊Page 1

New: Tetric N-Flow Bulk Fill
Contact Information
Ivoclar Vivadent AG
Bendererstrasse 2
9494 Schaan/Liechtenstein
Tel.: +423 235 35 35
Fax: +423 235 33 60
E-mail: info@ivoclarvivadent.com
www.ivoclarvivadent.com

Tetric®, Ivocerin® and Aessencio® are 
registered trademarks of Ivoclar Vi-
vadent AG.



THE NEW  

IMAGING PLATE  

SCANNER:

XIOS Scan

SIRONA.COM

SMALL CHANGE.
BIG DIFFERENCE.

The new imaging plate scanner XIOS 

Scan completes the intraoral  

family from Sirona. Whether you‘re 

taking the first steps into the digital 

world or establishing or updating a 

fully digital practice, XIOS Scan and 

XIOS XG Sensors offer perfectly 

synchronized solutions for every-

workf low. Enjoy every day.  
With Sirona.
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Direct Restorative in treating function 
and aesthetics

By Dr. Jan van Lierop

Do we always respect the true role of 
the anterior dentition? Or do we get 
caught up in the creation of beauty 
to the disadvantage of function. In 
this clinical case we show how the 
understanding of the entire occlusal 
complex is critical in establishing a 
beautiful and stable long-term re-
sult. By first creating stable anterior 
and canine guidance we can protect 
the dentition and the restorations, 
adding to long-term stability of both. 

Understanding
When faced with obvious aesthetic 
shortcomings (as in Figure 1) we have 
to guard against getting caught up in 
the obvious. Often by looking closer 
can we identify the true underlying 
cause. Here the signs of abfraction, 
loss of posterior support through 
molar erosion and the lack of canine 
guidance (Figure 2 and 3) had played 
a critical role in the eventual wear 
and chipping of the anterior teeth 
(Figure 4), part of the initial aesthetic 
complaint. 

Function
To establish a stable aesthetic result, 
it is essential that we stabilize the 
occlusion first. This was achieved by 
systematically restoring the palatal 
anatomy of the anterior teeth (Fig-
ure 5 and 6) using direct restoratives 
(Filtek™ Supreme XTE A2B) in a sin-
gle visit. This established critical an-
terior and canine guidance (Figure 7). 
In a subsequent visit, only a few days 
later, the lower posterior teeth were 
restored to their original anatomy 
(Filtek™ Supreme XTE A2B) thereby 
creating total occlusal contact and 
stability (Figure 8).

Figure 1

Figure 5

Figure 9

Figure 3

Figure 7

Figure 11

Figure 2

Figure 6

Figure 10

Figure 4

Figure 8

Figure 12

Dr van Lierop  
Dr Jean van Lierop 
is a private prac-
titioner in Hout 
Bay Dental Stu-
dio clinic in Cape 
Town, South Afri-
ca. After graduat-

ing from the University of Stellenbosch in 
1999, Dr Jean van Lierop spent some time 
in private practice in the Netherlands and 
United Kingdom. He achieved his PDD in 
Aesthetic dentistry at the University of 
Western Cape (Cum Laude), and is com-
pleting an MSc in Restorative Dentistry at 
the same University. He is also a visiting 
lecturer at the University of the Western 
Cape’s post graduate restorative depart-
ment. His primary interest lays in the use 
of direct restoratives, in particular their 
use in the conservative treatment of den-
tal erosion and tooth wear.

Filtek™ Supreme XTE Universal Restorative material name in MEA region is Filtek™ Z350XT Universal Restorative.

Professional development with 
3MSM Health Care Academy
Science. Knowledge. Solutions. Dentistry in Practice. 
International Expert Meeting, Warsaw, 3-4 May 2016

By 3M

The Dentistry in Practice event held 
in Warsaw in May, offered through 
the 3MSM Health Care Academy, was 
dedicated to all dentists seeking 
practical tips to solve daily problems 
in their practices. Throughout the 
event participating international 
dental practitioners had the oppor-
tunity to share their most successful 
techniques and newest science that 
allows dentists to overcome their 
everyday challenges. 

Science in and around us
The International Science. Knowl-
edge. Solutions. Expert Meeting in 
Warsaw hosted 20 specialized ses-
sions led by 20 experienced dental 
professionals within Central Eastern 
Europe and Middle East and Africa 
Region. They explored and discussed 
how science is driving evolutions in 
dentistry and how it can be applied 
to one’s daily work. The sessions 
covered clinical cases and innovative 
technologies that make it easier to 
find solutions for better clinical out-
comes as well as improve the safety, 

health and comfort of the patient. 
With easy access to the knowledge 
exchanged by experts on 
www.dentistryinpractice.com, we al-
low every dentist to become a part 
of the conference directly from his 
or her home or office. In a quick and 
simple way, dentists can review vid-
eos of the Specialized Sessions that 
were recorded during the Expert 
Meeting in Warsaw online at any 
time.

Knowledge for development 
3M is connecting the specialist com-

munity to drive the exchange of 
knowledge, clinical experience and 
ideas that result in brilliant techno-
logical solutions. Our goal is to make 
sure that our solutions have a real 
impact on the everyday practice of 
dentists and enable them to achieve 
greater clinical success. Working 
with patients is a real challenge and 
responsibility, requiring constant 
development and enhancements 
towards modern, science-based solu-
tions. This is why we created a dedi-
cated website that allows dentists to 
watch videos online and provides 
the opportunity to obtain practical 
tips with their utmost convenience 
in mind.  We want to be everyday 
partners and advisors in your prac-
tice.

Solutions for simplified and 
better outcomes
Every dentist can be a part of the 
3MTM conference, with access to its 
content online. After registering, our 
partner dentists will receive notifi-
cations every two weeks about new 

conference video materials, which 
will be regularly uploaded on dentis-
tryinpractice.com. 3M, aiming to be 
partner in the daily work of dentists, 
has developed this innovative and 
convenient exchange of knowledge 
to improve dental practices through 
easy-to-apply solutions. This will 
help specialists to continue their 
education in a modern way, and to 
share their learnings and experi-
ences throughout the dental com-
munity. 

With www.dentistryinpractice.com, 
3M helps science to move out of the 
laboratory and into daily practice for 
optimal clinical outcomes and the 
highest patient satisfaction.

Contact Information
Elena Golubeva
Marketing Manager 
Oral Care Solutions Division CEEMEA
egolubeva@mmm.com

Aesthetics
3 months after the occlusion had 
been stabilized, anterior aesthetics 
was created following a digitally de-
signed plan (Figure 9). By transfer-
ring the digital plan to an analogue 
model we could create stents to 
guide in the aesthetic restoration 
(Figure 10). By using Filtek™ Su-
preme XTE (shade A2D and A1E) in a 
layering technique a beautiful result 
was achieved (Figure 11 and 12). Real-
izing the ultimate goal of achieving 
protective function and long-term 
aesthetics.



There are things in life worth sharing … 
and now, her smile can be one of them. 
Restore with beautifully strong 
Filtek™ Z350 XT Universal Restorative—
and polish with the Sof-Lex™ Diamond 
Polishing System. Together, they can 
produce a diamond paste-like gloss with 
the convenience of a rubberized system. 
Oh, don’t be surprised if word of your 
great work gets around … because she 
shares everything she thinks is amazing.

www.3MGulf.com/espe 

A beautiful smile 
she can’t wait to share.

3M, ESPE, Filtek and Sof-Lex are trademarks of 3M or 3M Deutschland GmbH. 
Used under license in Canada. © 3M 2016. All rights reserved.

Filtek™ Z350 XT Universal 
Restorative polished with Sof-Lex™ 
Diamond Polishing System (left) vs. 
TPH Spectra® Universal Composite 
polished with Enhance® Finishing 
System and PoGo® Polishing 
System (right).
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Diamond Polishing System (left) vs. Diamond Polishing System (left) vs. 
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polished with Enhancepolished with Enhance® Finishing 

polished with Sof-Lex™ 
Diamond Polishing System (left) vs. 

 Universal Composite 
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Light-curing nano-ceram composite

• Perfect aesthetics 
• Highly biocompatible 
• Low polymerisation shrinkage
• Universal for all cavity classes
• Comfortable handling, easy modellation
• Also available as a flowable version

Dental Material GmbH
24537 Neumünster / Germany
Tel.   +49 43 21 / 5 41 73 
Fax   +49 43 21 / 5 19 08
eMail   info@promedica.de
Internet   www.promedica.de 

Will India be 
the next big 
dental market?

By DTI

HYDERABAD, India: The Indian den-
tal care services market is estimated 
to experience a double-digit growth 
rate, reaching up to US$2.2 billion 
(147 bn. Indian rupees) by 2020. Ac-
cording to Ken Research, India has 
already witnessed a compound an-
nual growth rate of 12 per cent for 
the period of 2010 to 2015 as dental 
awareness and disposable income 
have increased. Taking into account 
factors such as continued economic 
growth and reforms, India might 
have the potential to become the 
largest market for dental products 
and materials worldwide.

According to the Indian Dental As-
sociation, India’s population of 1.2 
billion had access to 180,000 den-
tists, including 35,000 specialists, 
in 2014. This number is projected to 
grow to 300,000 by 2018. Around 
5,000 dental laboratories and 300 
dental institutes currently provide 
basic and advanced oral health care. 
Expected growth in the number of 
dental chains will increase the share 
of organised dental clinics across the 
country. Although the vast major-
ity of dental products are imported 
from Germany, the US, Italy and Ja-
pan, foreign companies continue to 
invest in India and establish produc-
tion units.

Most importantly, patient demand 
for better health care facilities has 
increased. As a country without a 

unified health care system, more 
Indians are purchasing private oral 
health insurance. A rising elderly 
population, changing lifestyles, and 
increased private and public health 
care expenditure are additional fac-
tors for the growth of the dental care 
market. Furthermore, dental com-
panies are focusing on improving 
dental services for tourists seeking 
lower-cost treatment across India. 

Ken Research recommends that 
domestic companies focus on ef-
fective marketing strategies and at-
tractive discounts. In addition, free 
dental check-ups, dental outreach 
programmes and mobile clinics 
should improve the oral health care 
situation in less-developed regions, 
as substantial differences between 
rural and urban areas regarding ac-
cess to dental clinics remain. The 
current dentist–population ratio 
is reported to be 1:9,000 in urban 
and 1:200,000 in rural areas. Many 
Indian citizens, especially in poorer 
areas, have yet to be educated about 
preventative oral health care.

The publication, India dental care 
service market outlook to 2020—In-
creasing awareness on oral care and 
rising number of organized players 
to foster future growth, is available 
online at www.kenresearch.com. The 
report covers various aspects, such as 
market size, structure and segmenta-
tion, as well as the demographics of 
domestic and foreign customers.
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BRILLIANT EverGlowTM
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Universal Submicron Hybrid Composite

The glow 
of the art

everglow.coltene.com | www.coltene.com

Outstanding polishability and gloss retention  

Brilliant single-shade restorations  

Ideal handling through a smooth consistency  

Good wettability on the tooth surface  

Splyce ID: Designing 
Bespoke Modern 
Wonder Clinics - Part IV 
(Circular Shapes)

By Menaka Ramakrishnan, India

Circles are congruous with infi n-
ity. The shape signifi es intermina-
ble peace, balance and harmony. So 
how does one incorporate this into a 
Dental Clinic? Splyce Interior Design 
ideated the most effi cacious ways to 
do this. 

Four years ago Splyce Interior 
Design conceptualized a clinic for 
the same client in Dubai Healthcare 
City. The relaxing aura and ambi-
ance have gotten several laurels. The 
Same Day Dental Clinic attributes 
their triumph to impeccable service 
and seamless interiors. 

The specialty of Splyce is creat-
ing novel yet concrete designs, par-
ticularly clinics. The effective func-
tionality of the space is imperative 
followed by adding precise atmos-
pheric elements. Dr. Costa, leading 
dentist at the Same Day Dental Clin-
ics, had entrusted Splyce with this 
project before. Now, the clinic had 
to be customized to dentist-clients 
on Jumeirah Beach Road, Dubai. Dr. 
Costa has been practicing since 1984, 

therefore the space needed to refl ect 
his astounding qualifi cations and ex-
perience. 

Ranjit Prasad, Creative Director 
of Splyce, envisioned circular shapes 
along with shades of white and grey 
to be used within the clinic space. 
The fi rst facet of this is the fl amboy-
ant, circular ceiling crystal chandelier 
that is placed right at the reception. 
The very presence of this chandelier 
fi lls the customer with tranquility.  
Consequently all other areas of the 
clinic branch out from this central 
zone in an organic distribution. It’s 
so important to feel relaxed at a den-
tal clinic, principally before intricate 
procedures. Splyce manages to set a 
peaceful tone as soon as the custom-
er sets foot into the clinic. 

Circular clouds lights are placed 
above each treatment chair in the 
procedure rooms. These lights in-
cite a visual of clouds. White circular 
lights are also placed in strategic lo-
cations throughout the clinic such as 
the waiting areas. Curvilinear pieces 
of furniture are used in the reception 
and meeting rooms. This comple-

ments the Zen-
like sensation.

The client 
required superla-
tive materials for 
this project. As the 
colour palette was 
mainly white and 
grey, the choices 
were limited. The 
colour white signi-
fi es sterility and cleanliness. There-
fore the fl oor has been exclusively 
built around this shade. Warmer tons 
of white leather have been used for 
the waiting and relaxation areas to 
emulate cosiness. Solid surface resin 
was chosen as the countertop mate-
rial. The dental chairs also imitate 
this leitmotif. Carpets were placed in 
the meeting rooms and admin areas 
to entice the reverberation of sound. 

Natural light has been fruitfully 
used as well, with large windows be-
ing placed in the meeting room and 
waiting areas. Glass windows cou-
pled with the colour white enlarges 
the space. The aesthetic is analogous 
to being in a premiere spa. The tech-

nology used is up-to-the-mark as 
well, predominantly in the dental 
laboratory space and treatment ar-
eas. 

Splyce Interior Design has clear-
ly demonstrated the evolution of 
a run-of-the-mill dental clinic, into 
a peaceful and specialized setting. 
Dentist trips are no longer dreadful, 
but manageable thanks to them. 
Our goal is to integrate meaning-
ful design into the space we create. 
Every element in the space we cre-
ate is placed to achieve something 
signifi cant, as is the case with Same 
Day Dental Clinic. Watch this space 
for further prodigious design inputs 
by Splyce ID. 

Splyce Interior Designs is a bou-
tique agency driven to meet satisfac-
tions of a clientele that know the val-
ue of good design and incorporated 
that into their own philosophy. Sp-
lyce believes its reason d’être is creat-
ing stunning designs that exceeded 
client expectations.

Splyce Interior Design LLC       
Unit 124, 3rd fl oor
Oasis Centre, SZ Road
Dubai, UAE
T: +971 4 3806560
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Treatment planning: 
Retention of the natural 
dentition and the replacement of missing teeth

mCME articles in Dental tribune have been approved by: 
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Fig. 1a. Pre-op image of tooth #19 
with pulp necrosis and sympto-
matic apical periodontitis. The pa-
tient is interested in rehabilitation 
of the edentulous space. 
(Photos/Provided by American As-
sociation of Endodontists)

Fig. 2a. Pre-op image of tooth #29. 
Note lateral radiolucency and com-
plex canal anatomy.

Table 1_Survival rates following initial nonsurgical root canal treatment. 
(Table/Provided by American Association of Endodontists)

Fig. 1b. Three-year recall image. 
The patient has benefi ted from 
both root canal treatment and 
implant therapy. Courtesy of Dr. 
Tyler Peterson and the University 
of Minnesota School of Dentistry.

Fig. 2b. Two-year 
recall image re-
veals both excel-
lent endodontic 
and restorative 
treatment. Note 
healing of lat-
eral radiolucency. 
Courtesy of Dr. Joe 
Petrino.

By Scott L. Doyle, DDS

Preservation of the natural dentition 
is the primary goal of dentistry. Pub-
lished surveys indicate that patients 
generally value teeth and express a 
desire to save their natural dentition 
in favor of extraction whenever pos-
sible.1,2 Signifi cant technological and 
biological improvements have been 
made in all disciplines of dentistry, 
making long-term retention of natu-
ral teeth more attainable. Patients 
entrust dental professionals to make 
appropriate recommendations 
regarding the maintenance and 
restoration of their oral health and 
function. It is essential to employ an 
evidence-based, interdisciplinary ap-
proach that addresses the interests 
of the patient when determining the 
best possible course of treatment.
In July 2014, the American Associa-
tion of Endodontists, in collabora-
tion with the American College of 
Prosthodontists and the American 
Academy of Periodontology, hosted 
a two-day Joint Symposium titled 
“Teeth for a Lifetime: Interdiscipli-
nary Evidence for Clinical Success.” 
Approximately 375 general dentists 
and specialists assembled in Chicago 
to focus on preserving the natural 
dentition. 
The educational program included 
evidence-based presentations on 
advanced regenerative techniques, 
improvements in technology, mini-
mally invasive restorative methods 
and best practices for interdiscipli-
nary treatment planning. Dr. Alan 
Gluskin, chair of the 2014 Joint Sym-
posium Planning Committee, con-
cluded that the current evidence di-
rects clinicians to consider saving the 
natural dentition as the fi rst option 
when developing treatment plans.
Dental implants are one of the 
most signifi cant advancements in 
contemporary dentistry. This in-
novation has had profound effects 
on endodontic, periodontic and 
prosthodontic treatment planning 
for the rehabilitation of edentu-
lous spaces and for teeth with an 
unfavorable prognosis.3 Implant-
supported restorations minimize 
unnecessary preparation of intact 
abutment teeth and allow fi xed 
prosthodontic replacement when 
suitable abutments are absent. With 
appropriate usage and case selection, 
implant dentistry provides a viable 
option for the replacement of miss-
ing teeth.4,5

There has been an increasing trend 
toward replacing diseased teeth with 

dental implants. Often, an inade-
quate or inappropriate indication for 
tooth extraction has resulted in the 
removal of teeth that may have been 
salvageable.6 Teeth compromised by 
pulpal or periodontal disease have 
value and should not be extracted 
without thoroughly evaluating re-
storability and potential retention 
therapies.7

A recent systematic review pub-
lished in the Journal of the American 
Dental Association highlights a key 
question: “Is the long-term survival 
rate of dental implants comparable 
to that of periodontally compro-
mised natural teeth that are ad-
equately treated and maintained?”8 
Nineteen studies with a follow-up 
period of at least 15 years were in-
cluded in the analysis. 
The results show that implant sur-
vival rates do not exceed those of 
compromised but adequately treat-
ed and maintained teeth. These fi nd-
ings support other studies compar-
ing long-term survival of implants 
and natural teeth,9,10 providing an 
important message: Periodontally 
compromised teeth can be retained 
with quality treatment and appro-
priate maintenance. Therefore, it 
may be advisable to postpone im-
plant consideration for the perio-
dontitis-susceptible patient to fully 
utilize and extend the capacity of the 
natural dentition.11

Treatment planning options
A key focus of the Joint Symposium 
involved treatment planning deci-
sions regarding endodontic treat-
ment and implant therapy. Should 
a tooth with pulpal disease be re-
tained with root canal treatment 
and restoration, or be extracted and 
replaced with an implant-supported 
restoration? This assessment in-
volves a challenging and complex 
decision-making process that must 
be customized to suit the patient’s 
needs and desires.12-14 The topic has 
received considerable attention in 
the literature, the media and at den-
tal continuing education courses.
Endodontic treatment and implant 
therapy should not be viewed as 
competing alternatives, rather as 
complementary treatment options 
for the appropriate patient situation 
(Figs. 1a, b). Root canal treatment is in-
dicated for restorable, periodontally 
sound teeth with pulpal and/or api-
cal pathosis. Endodontic treatment 
on teeth with nonrestorable crowns 
or teeth with severe periodontal con-
ditions is contraindicated, and other 

options such as implant placement 
should be considered.15 
When making treatment decisions, 
the clinician should consider fac-
tors including outcome assessment, 
local and systemic case-specifi c is-
sues, costs, the patient’s desires and 
needs, esthetics, potential adverse 
outcomes and ethical factors.16

Outcome assessment: 
Success and survival
Treatment outcomes play a key role 
in the assessment of different treat-
ment options. Patients often ask 
whether a procedure is going to be 
successful or not. This question can 
be challenging for a clinician to an-
swer due to the variety of reported 
outcomes in the literature.17 There 
are differences in the methodology 
and criteria used to evaluate the out-
comes for root canal treatment and 
implant prosthetics, which makes 
comparisons between success rates 
diffi cult, if not impossible.18 
Endodontic studies have historically 
used “success” and “failure” as out-
come measures and have focused on 
a strict combination of radiographic 
and clinical criteria.19 In contrast, 
the implant literature has primar-
ily reported “survival,”20, 21 i.e., the 
implant is either present or absent. 
Therefore, implant studies that sole-
ly evaluate survival as an outcome 
measure will likely publish higher 
success rates than endodontic stud-
ies that rely on biologic healing and 
factors related to the entire restored 
tooth. To establish more valid and 

less biased comparisons, the same 
outcome measures should be used. 
A more patient-centered measure is 
to compare the outcome of survival, 
which is considered to be an asymp-
tomatic tooth/implant that is pre-
sent and functioning in the patient’s 
mouth.22,23

Multiple large-scale studies includ-
ing millions of teeth have used 
survival to assess the outcome fol-
lowing root canal treatment. An in-
vestigation using an insurance da-
tabase of more than 1.4 million root 
canal-treated teeth demonstrated 
that 97 percent were retained within 
an eight-year follow-up period.24 
Other studies show similarly high 
survival rates (Table 1).25,26 An epide-
miological approach allows for the 
assessment of tooth retention from 
a large sample of patients experienc-
ing actual care in private practices. 
Systematic reviews27 and controlled 
studies from academic settings com-
plement the previous fi ndings. Two 
prospective trials each reported 95 
percent survival rates at four years28 
and four to six years29 for teeth after 
initial root canal treatment.

Predictable tooth retention: 
Nonsurgical root canal treat-
ment and restoration
The majority of endodontic treat-
ment is performed by general den-
tists with a high degree of success.26 
For complex cases, referral to an en-
dodontist with additional training 
and expertise may result in more 

favorable outcomes30 
and positive patient 
experiences.31 
Interdisciplinary care is important 
for the management of endodonti-
cally treated teeth. The restorative 
dentist plays a signifi cant role in the 
outcome by providing an appropri-
ate and timely restoration.32 Root 
canal treatment is not complete un-
til the tooth is coronally sealed and 
restored to function. Multiple stud-
ies have confi rmed that a defi nitive 
restoration has a signifi cant impact 
on survival.24,25,27,28,33 Therefore, the 
likelihood of a favorable outcome in-
creases with both skillful endodontic 
care and prompt restorative treat-
ment (Figs. 2a, b).34

Advancements in technology aid in 
attaining high levels of tooth reten-
tion. The dental operating micro-
scope, nickel-titanium instruments, 
apex locators, enhanced irrigation 
protocols and dentin preservation 
strategies are examples of improve-
ments that allow clinicians to pre-
dictably manage a greater range of 
treatment options. Additionally, 
cone-beam-computed tomography 
facilitates more accurate diagnosis 
and improved decision-making for 
the management of endodontic 
problems.35,36

Comparative studies: Endo-
dontically treated teeth and 
single-tooth implants
Large-scale systematic reviews have 
addressed the relative survival rates 
of endodontically treated teeth and 
single-tooth implants. The Academy 
of Osseointegration conducted a me-
ta-analysis using 13 studies (approxi-
mately 23,000 teeth) on restored 
endodontically treated teeth and 
57 studies (approximately 12,000 
implants) on single-tooth implants. 
The outcome data demonstrated no 
difference between the two groups 
during any of the observation pe-
riods.37 Another systematic review 
supported by the American Dental 
Association compared the outcomes 
of endodontically treated teeth with 
those of a single-tooth implant-re-
stored crown, fi xed partial denture 
and no treatment after extraction. 
At 97 percent, the long-term sur-
vival rate was essentially the same 
for implant and endodontic treat-
ments. Both options were superior 
to extraction and replacement of the 
missing tooth with a fi xed partial 

Fig. 3. A matched-case comparison of 
survival rates after treatment with ei-
ther a restored endodontically treated 
tooth (n=196) or a restored single-
tooth implant (n=196) performed at 
the same institution. J Endod 2006;31.

Fig. 4a. Pre-op image of tooth 
#30 with previous endodontic 
treatment and persistent apical 
periodontitis. A dentist initially 
recommended extraction and re-
placement of this tooth with an 
implant. The patient requested a 
second opinion from an endodon-
tist who determined the tooth to 
be treatable.

Fig. 4b. Four-year recall image 
demonstrates apical healing fol-
lowing nonsurgical retreatment. 
Accurate diagnosis prevented the 
unnecessary treatment of tooth 
#31. Courtesy of Dr. Martin Rogers.

Fig. 5a. Pre-op image of tooth #19 with pulp 
necrosis and chronic apical abscess.

Fig. 5b. Two-year recall image demonstrates 
excellent endodontic treatment and healing 
of apical periodontitis. Courtesy of  Dr. Deb 
Knaup.
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denture.38

Retrospective studies also have 
compared the outcomes for the two 
treatment options. A study conduct-
ed at the University of Minnesota 
compared the outcomes of 196 re-
stored endodontically treated teeth 
with 196 matched single-tooth im-
plants.39 Both groups had 94 percent 
survival rates. The survival curves 
for these two groups are provided in 
Figure 3.  Another investigation from 
the University of Alabama provided 
similar results.40

Based upon similar survival rates, 
the decision to treat a compromised 
tooth endodontically or replace it 
with an implant must be based on 
factors other than treatment out-
come.37,41 Several factors influence 
the decision-making process.42-44 The 
following lists provide an overview 
of case-specific factors that should be 
considered in making this treatment 
decision.

Systemic factors
• The list of potential risk factors for 
peri-implantitis or implant failure is 
extensive. It includes systemic dis-
ease, genetic traits, chronic drug or 
alcohol consumption, smoking, peri-
odontal disease, radiation therapy, 
diabetes, osteoporosis, dental plaque 
and poor oral hygiene.45

• There are few medical conditions 
that directly affect endodontic treat-
ment outcomes. Risk factors that 
may be associated with decreased 
survival of root canal-treated teeth 
include smoking,46 diabetes,28,46 sys-
temic steroid therapy28 and hyper-
tension.47

• Patients taking antiangiogenic or 
antiresorptive (i.e., bisphosphonates) 
medications may have an increased 
risk for developing medication-relat-
ed osteonecrosis of the jaw. This may 
affect treatment planning for both 
implant and endodontic treatment.
• It is generally recommended to 
wait for the completion of dental 
and skeletal growth prior to implant 
placement.48

Local factors
• Accurate diagnosis.
• Restorability assessment: removal 
of caries/restorations; adequate fer-
rule.
• Strategic nature of the tooth as it 
fits into the comprehensive restora-
tive plan.
• Caries risk and oral hygiene.
• Periodontal assessment: tissue bio-
type, adequate biologic width.
• Presence of crack(s), root fracture(s), 
resorption.
• Occlusion and parafunction.
• Teeth with less than two proximal 
contacts and those serving as fixed 
partial denture abutments may have 
lower survival.27

• Need for adjunctive treatment 
(crown lengthening, orthodontic 
extrusion, sinus lift, bone graft, etc.), 
which may impact financial cost and 
time to function.
• Quantity and quality of bone.
• Proximity to anatomical structures 
(maxillary sinus, inferior alveolar 
nerve, etc.)
• Implant esthetics in the anterior re-
gion may be challenging.49

In addition to systemic and local 
factors, it is critical to include the 
patient’s concerns during treat-
ment planning. Common patient-
centered factors include costs, treat-
ment duration, satisfaction with 
treatment and the potential for ad-
verse outcomes.
Financial considerations can in-
fluence a patient’s decision when 
weighing treatment options. The 
availability of dental insurance may 
also impact choices.50 Endodontic 
treatment and restoration offer con-
siderable economic advantages to 
the patient.51-53 A benefit of root ca-
nal treatment is the short time frame 
required to completely restore both 
dental function and esthetics. In one 
study of about 400 patients, the re-
stored single-tooth implant showed 
a longer average and median time to 
function than similarly restored en-
dodontically treated teeth. Addition-
ally, the implant group had a higher 
incidence of post-treatment compli-
cations requiring subsequent treat-
ment interventions.39 This increased 
post-operative care can impact pa-
tients in terms of additional visits, 
lost wages and unforeseen costs.
Clinicians should consider the pa-
tient’s preferences, which are often 
related to function, comfort and es-
thetics. Tooth loss is associated with 
an impaired quality of life,54 and 
surveyed patients express a clear 
desire to save their natural denti-
tion whenever possible.2 Large-scale 
surveys of post-endodontic patients 
have demonstrated that endodon-
tic treatment not only preserves 
the natural tooth, but also signifi-
cantly improves patients’ quality 
of life.55 More than 97 percent of pa-
tients report being satisfied with 
their endodontic treatment.31 If an 
implant is used to restore an eden-
tulous space, a similarly high per-
centage of patients have a positive 
experience with implant therapy.56 
Furthermore, comparative studies 
demonstrate that patients report a 
high degree of satisfaction with the 
overall experience following both 
procedures.2,15

Despite high survival rates, both 
endodontically treated teeth and 
implants are susceptible to compli-
cations. Nonrestorable caries, pros-
thetic failures, periodontal disease, 
crown/root fractures and specific 
endodontic factors are examples of 
complications following root canal 
treatment.57 Complications associ-
ated with implants and related pros-
theses include: surgical, implant loss, 
bone loss, peri-implant soft-tissue, 
mechanical and esthetic/phonet-
ic.58 A retrospective study directly 
compared the rates of additional 
interventions related to complica-
tions. Implant cases had a substan-
tially higher need for subsequent 
intervention and maintenance visits 
than endodontically treated teeth.40 
However, a more recent prospective 
study suggests that patients from 
both groups have minimal compli-
cations at one-year follow-up.15 

Endodontic retreatment op-
tions
The consequences of failure and 
subsequent treatment differ be-

tween endodontics and implants. 
Endodontic failure can usually be 
addressed successfully by retreat-
ment, microsurgery or by extraction 
and potential implant placement. 
Intervention after implant failure 
may vary from minimal restorative 
repairs to multiple corrective surger-
ies and/or the use of a different pros-
thesis.59

Nonsurgical retreatment, or revision, 
is often the first choice to address 
post-treatment apical periodonti-
tis,60,61 provided that the tooth is 
suitable for further restoration and 
that the restoration will have a good 
long-term prognosis (Figs 4a, b).62 
Current best evidence indicates that 
the survival of nonsurgical retreat-
ment is similar to that of primary 
treatment, and that the two treat-
ments share similar prognostic fac-
tors.63 Two studies specifically evalu-
ated survival following retreatment. 
An epidemiological study using an 
insurance database of 4,744 retreated 
teeth reported an 89 percent survival 
rate at five years64 and a prospective 
trial of 858 retreated teeth reported 
a 95 percent survival at four years.28

Modern techniques and rationale 
contribute to excellent potential 
outcomes for retreatment. An im-
portant factor when considering 
retreatment is the ability to iden-
tify and address the etiology of post-
treatment disease.63 Primary sources 
of nonhealing are persistent intra-
canal microorganisms or ingress of 
microorganisms following treat-
ment. If the etiology of the problem 
is deemed correctable via an ortho-
grade approach, retreatment is often 
the first choice. If not, a surgical ap-
proach may be the more predictable 
option.65

Contemporary endodontic micro-
surgery has undergone significant 
technological and procedural ad-
vancements.66,67 Recently performed 
studies suggest that microsurgical 
techniques using biocompatible 
root-end filling materials provide 
significant improvements over tra-
ditional methods. A meta-analysis 
showed contemporary microsurgi-
cal techniques to have a significantly 
improved outcome (94 percent) 
compared to older techniques and 
instruments (59 percent).68 A recent 
systematic review investigating cur-
rent microsurgery found survival 
rates of 94 percent at two to four 
years and 88 percent at four to six 
years, indicating that teeth treated 
with endodontic microsurgery 
tended to be lost at low rates over 
the time studied.69 Microsurgery, 
with appropriate case selection, is a 
predictable procedure for teeth that 
may have been considered for ex-
traction in the past.

Ethics and interdisciplinary 
consultation
Clinicians are ethically bound to 
inform patients of all reasonable 
treatment options, explain the risks 
and benefits involved with the avail-
able treatment options, and obtain 
informed consent before initiating 
treatment. This information should 
be conveyed in an impartial man-
ner.1 Patients value participation in 
the decision-making process and 
should be encouraged to exercise 
autonomy by communicating their 
preferences.70 Clinical treatment de-
cisions regarding either endodontic 

treatment or tooth extraction with 
implant therapy must always be 
made in the best interest of the pa-
tient using the best, most current 
evidence.
Should it be necessary, experts from 
the dental team may need to be 
called upon to assist the clinician 
in rendering the highest quality 
of care (Figs. 5a, b). The standard of 
care must be applied equally to all 
clinicians, generalists and specialists 
alike. The AAE’s Endodontic Case Dif-
ficulty Assessment Form and Guide-
lines provides valuable information 
to aid the clinician in case selection 
and determining whether to treat 
or refer. Patients are deserving of the 
best possible outcome for each case. 
Interdisciplinary communication 
and collaboration during treatment 
planning maximize this likelihood. 
Specialists and restorative dentists 
should be viewed as partners in the 
treatment planning team. Endodon-
tists are uniquely positioned to eval-
uate the restorability and prognostic 
longevity of teeth and recommend 
whether to attempt natural tooth 
preservation or consider extraction 
and replacement with an implant.71 
Likewise, the endodontist should be 
well-versed in implant treatment 
planning to assist patients and re-
ferring colleagues in making an in-
formed choice regarding all replace-
ment options.72,73 
If a tooth has a questionable prog-
nosis, the endodontic specialist be-
comes an indispensable part of the 
treatment planning team. The endo-
dontist has experience with various 
treatment options that have poten-
tial to preserve the natural dentition. 
Consultation regarding a questiona-
ble tooth is often in the patient’s best 
interest prior to considering extrac-
tion. If the prognosis of a restorable 
tooth is categorized as questionable 
or unfavorable in multiple areas of 
evaluation, extraction should be 
considered after appropriate consul-
tation with all relevant specialists. 
Only then is the decision to extract 
an informed choice. Extraction is an 
irreversible treatment, but if neces-
sary, dental implants provide an 
excellent option to replace missing 
teeth (Figs. 6a, b).

Case report 
A case report (Figs. 7-10) demon-
strates an alternative treatment op-
tion for a patient to save a natural 
tooth. A 70-year-old female present-
ed to an endodontist’s office with a 
complaint of persistent pain to bit-
ing. Tooth #31 had a history of root 
canal treatment and coronal resto-
ration. A thorough examination, 
including CBCT, led to the diagnosis 
of previously treated tooth #31 with 
symptomatic apical periodontitis. 
A detailed explanation of the risks 
and benefits associated with all treat-
ment options was presented. The 
patient expressed a strong desire 
to save her tooth and consented to 
intentional replantation. Tooth #31 
was atraumatically extracted and 
continuously hydrated with Hanks’ 
Balanced Salt Solution. No cracks or 
fractures were visible. Apical micro-
surgery was performed extraorally. 
The root end was resected, ultrasoni-
cally prepared and filled with min-
eral trioxide aggregate. The tooth 
was replanted. The patient remains 
asymptomatic and very satisfied 

with her treatment.
A recent systematic review and me-
ta-analysis revealed a mean survival 
rate of 88 percent for intentional re-
plantation.* With careful case selec-
tion, intentional replantation may 
allow for a reasonable, cost-effective 
treatment option for teeth that 
do not heal following endodontic 
treatment. Clinicians are advised to 
explore all options before recom-
mending extraction. Referral to an 
endodontist can aid in the retention 
of a compromised tooth. 

Conclusion
Patients are living longer; therefore, 
preservation of the natural dentition 
is more important than ever. Help-
ing patients maintain their “Teeth 
for a Lifetime” is the fundamental 
goal of dentistry and often aligns 
with the desires of the patient. A wide 
range of endodontic procedures re-
sult in a high level of tooth retention 
and patient satisfaction. Large-scale 
studies provide strong support that 
the restored endodontically treated 
tooth offers a highly predictable, 
long-term approach to preserving 
“nature’s implant” — a tooth with an 
intact periodontal ligament. 
Thus, excellent endodontic treat-
ment followed by an immediate res-
toration of equal quality promises 
to give patients service and function 
while maintaining their esthetics for 
years. The results of multiple studies 
indicate that the high survival rates 
for the natural tooth are similar to 
those reported for the restored sin-
gle-tooth implant. 
Therefore, clinicians must consider 
additional factors when making 
treatment planning decisions, all of 
which must be in the best interest of 
the patient. Endodontic treatment 
and implant therapy should not be 
viewed as competing alternatives, 
rather as complementary treatment 
options for the appropriate patient 
situation.
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Fig. 6a. Pre-op image. Tooth #14 
was determined to have a vertical 
root fracture of the MB root. The 
patient expressed a strong desire 
to retain the natural dentition but 
also to rehabilitate the edentulous 
space.

Fig. 7. Pre-op image. Fig. 9. Post-op image.Fig. 6b. Two-year recall image. 
Tooth #14 had retreatment and 
resective surgery on the MB root. 
Two dental implants have restored 
the edentulous space. Courtesy of 
Dr. Brian Barsness and the Univer-
sity of Minnesota School of Den-
tistry.

Fig. 8. Root-end filling with MTA. Fig. 10. Seven-month recall image.


