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* The most extensively
studied

', e Surge of enthusiasm
. in the early 2000s
R
-
- J
Example : ultrasonic irrigation

AT I

JOE 2019 : Céaputa et al.

“...no strong clinical
recommendations could be formulated”

“ ...there was no evidence of effective improvement on
periapical healing ...that supports the use of ultrasonic
irrigation...”

* General terms
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Radiographic healing after a root canal treatment performed in
single-rooted teeth with and without ultrasonic activation of
the irrigant: a randomized controlled trial

Root canal treatments with and without additional ultrasonic
activation of the irrigant contributed equally to periapical healing.

Vlag . |

Importance:

e Outcome studies are the only reliable
way to check the influence of different
treatment modalities/ materials/
instruments on the aims of the

treatment
cnapter O

The temporal dimension

Cross-
Sectional
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* Advantage of prospective : all treatment factors could be
controlled and planned- fewer potential sources of bias and

confounding

* Advantage of retrospective: easier to preform because you
look at charts of previous patients

AT I

Outcome was
mostly

4 determined by

radiographs.
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Qualitative assessment

* Healed or not healed (“strict criteria”) —
* no measurement of the lesion, just present

or absent.

Who used this system ?
Ng et al. 2011

End point and surrogate end point

Healing of
the

periapical
lesion

How do we measure/ determine healing?

-

Qualitative assessment
(strict criteria)
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-Qualitative (strict)
-Simple measurements
-Scoring systems

-PAI

-CBCT-PAI

Advantage Disadvantage
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Measurement of periapical
lesions

size of each lesion was calculated
by taking the average of the
lesion's largest dimension and its
extent in the direction
perpendicular to the largest
dimension.

AT I

Simple measurements

Advantage Disadvantage

Time <onsuming

Shndardizaﬁon
of the
— radiographs

IR |

PAI Score

» PAl score (Drstavik et al. 1986)

* “The PAI scoring system offers a visual
reference scale for assigning a health status to
the periapex. “
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Measurement of periapical lesions

Fie Eat Fon Resurs B Fort Resurs
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Scoring systems

Periapical scores for treatment outcome.
Periapical destruction:

= definitely NOT present
2= probably NOT present
3= unsure
4= probably present Who used ystem ?
o T Peters & Wesselink 2002
5= definitely present

20T SN

* In order to evaluate periapical section
according to the PAI score, you have to
compare periapical radiographs with a set
of 5 radiographic images derived fro
Brynolf's histological-radiographic
correlation study

Marending et al. 2005
And
More than 70 studies !

PhD thesis 1967 : Brynolf
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PAI score Ad ¢ Disad ¢
PAI has been used in more than 70 vantage Isadvantage
outcome studies since 1987

- SORSSIS ARy 29132006 Success=
incigasing:gxignt gnd severity of
P

Healthy ALL

NO Pre-op PA
Pre-op PA

Normal periapical

Demineralization Demineralization
structures,

of periapical bone | of periapical bone
structure with with well-defined with exacerbating
some mineralloss | radiolucent area features

re 1 Visual references of the Periapical Index (PAI) (@rstavik et al. 1986).

Endo Dent Traumat 1986 : @rstavik et al.

Prognostic value of the full-scale Periapical Index.

Repeated radiographic assessments of teeth using the full-
scale PAIl reveal that each of the five scores had distinct
prognostic value for the course of periapical disease ...

The CBCT-PAI
score

IEJ 2014 : Kirkevang et al. JOE 2008 : Estrella et al.
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The sizes of radiolucent periapical lesions were
measured on CBCT scans in 3 dimensions:
ol buccopalatal, mesiodistal, and diagonal .
LY The CBCT-PAI was determined by the largest
)\\ ‘,\\ ‘,\\ )\ extension of the lesion. A 6-point (0-5) scoring
e e system was used.

YY)

Who used this system ?
Esposito et al. 2011

A0 T N

CBCT-PAI score Outcome terminology
Success & failure
D Healing & healed

acts lik ; . X
metal posts Effective & ineffective

Difficult to do Favourable and unfavourable outcome

Survival & Functionality

ST T

Cohort
Drop outs

General terms:

) . .
: # | Temporal dimension
Recall rate- % of cohort patients that came back for recall {

. End points
Recall rate < 70% decreases the accuracy of the conclusions ovter Ty ' P . .
recall rate B accyracy + Assessing the outcome on radiographs

! ]
Follow-up period recall rate I  Outcome measurements
+ Basic terms

ST T
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Classical studies

TERM

* NO success or failure !1!

* PAl score
¢ Healed and healing

The Toronto Study Project, established in

1993, is a continuous prospective
investigation of the 4- to 6-year outcome of

endodontic treatment performed by
graduate endodontics students

Phase | initial treatment 405 teeth

129
Discontinuers

e Toronto Study. Phas: edman S, Abitbol
Relocated

e Toronto Study. Abitbol

it
’ 277 teeth Recall
rate= 29%

136
Dropouts

Toronto studies — -

e Toronto Study. Phase l:inital treatment

06
rate= 51%

JOE 2003-2010 o =
: ‘ s e ; - 141 teeth
21
'eiz::we Extracted 120 teeth _
& E s B

S unknowrn




Phase Il initial treatment

Recall Declined
rate= 48%

Perio,
restorative
S HrKkoW

Phase IV initial treatment

el Declined
rate= 32%

Perio,
restorative
unknown

442 teeth

126
Discontinuers

316 teeth

163
Dropouts

153 teeth

31
Extracted

582 teeth

99
Discontinuers

483 teeth

331
Dropouts

152 teeth

15
Extracted

Relocated

Recall
rate= 28%
Not

responded

122 teeth
—

Relocated

Recall
rate= 24%

Not
responded

137 teeth
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Phase Il initial treatment

532 teeth

248
Discontinuers
Relocated

284 teeth Recall
rate= 25%
142
Dropouts Not
Recall Declined responded
rate= 50%
142 teeth

10
Perio, Extracted 132 teeth
ra e IPARNYA

umkrow

Results- Toronto studies

Outcome phases 1-4
Healed precentage

with preop PA

initial

retreatment

A N
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. A prospective study of the factors affecting outcomes of
Ng StUdles_ IEJ nonsurgical root canal treatment: part 1: periapical health.

. “Outcome of primary...part 1" Ng, Mann, Rahbarab, Lewsey & Gulabivala 2007 The goal was to identify the prognostic factors for root canal (re)
. “Outcome of grimary... TR Jhbarab, Lewsey & Gulabivala 2007 treatment.

- “Outcome of NGRS BEIE G itElal2008 Observational design : factors cannot be controlled but only
. “Tooth survival..” Ng, Mann & Gulabivala 2010

accounted for.
Mann & Gulabivala 2011

A brosmective SUT PTG R TE . All patients undergoing RCT of retreatment from 1st October 1997
- PO Ve Y until June 2005. By residents in Eastman. (Toronto : 1993-2001)

Excluded from the study: perio or if the apex was not discernible on
the x-ray

Excluded from the analysis: follow-up less than 2 years, extracted,
not enough data

Vlag . |

Classification Outcome measurements

* Preoperative: 1. intact PDL 2. Widened PDL, 3. Lesion * Ng does not agree with Friedman and contantly uses the term
* Diameter of the lesion measured with a ruler “success rate”.

 Diameter of widened PDL 0.5 mm * Primary: Clinical and radiographic : absence or healing of lesion
for each root

¢ Secondary: survival

Succeess:

e 1. : no pain, sympthoms and complete healing
. 2. : healing lesion.

IEJ 2011 : Ng et al. IEJ 2011 : Ng et al. ACT_

initial treatment

924 teeth
144
[ \
““. 4 3 —) N
Pn[ scm’e ” | 780 teeth Recall

rate= 76%

“ 'h q s Extracted
2

745 teeth
Only teeth

that were

IEJ 2011 : Ng et al. AL tee"h__
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Results Ng

IEJ 2011 : Ng et al.

RpRer Thege

Classical studies:
+ Toronto studies (Friedman S. et al.)
* Ng studies

Both could serve as a reference
standard for end tic outcome
references.

However, they have their limitations

New technical innovations will
challenge these studies

N

Outcome studies with CBCT

International Endodontic Journal [l

EDITORIAL

International Endodon:

REVIEW
Limt

reviews
treatment

Ng-STRICT Ng-LOOSE

Strict

TORONTO

First outcome studies using CBCT

AT s

g
30 (J Endogy

Liang,
Liu, %,
\ :

Initial
Retreat
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The detection of periapical pathoses using digi' Iethad
i ‘and cone beam

in teeth - —
part 2: a 1 year post-treatment follow-up Recall %

IEJ 2015 : Davies et al.

Important findings:

/fea/ing of

- Complete healing of a periapical

lesion on CBCT is either slow or rare « Selective retreatment
- Looking at the “healed” and

“healing” together (“ loose criteria”)

results in success percentages which

are not different than other studies

without CBCT

ACT SN

Outcome of Selective Root Canal Retreatment -
a retrospective study

JOAO FILIPE BROCHADO MARTINS

J. Brochado Martins, P. Diogo, O. Guerreiro Viegas, R. Cristescu, H. Shemesh

IEJ 2022 : Brochado-Martins et al.

11
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CBCT:

- Reliability in looking at periapical
lesions in endodontically treated

) teeth

' When assessing the outcome with
adlis CBCT loose criteria should be used

0 Outcome of selective retreatments

= = maee B

(3\3\)"9" FIye * The elephant in the room

Patel et al. Editorial- [E) 2020
Outcome of endodonic treatment- the elephant in the room

The “elephant” is:

* “the question whether asymptomatic apical periodontitis is an
important disease, and whether persistent radiolucencies
identified on CBCT images are associated with significant risks
of local flare-up or systemic consequences, and if so, whether
particular patient groups are at risk. These uncertainties
become increasingly relevant as populations age ...”

7

IEJ 2020 : Patel et al.
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Apical Periodontitis Is Associated with Elevated Concentrations of
Inflammatory Mediators in Peripheral Blood: A Systematic Review
and Meta-analysis.

Conclusions: The existing literature indicates that AP adds on to systemic inflammation
by elevating C-reactive protein, interleukin 6, asymmetric dimethylarginine, and C3
levels.

JOE 2019 : Georgiou et al.

Individually designed treatments

N

The elephant in the room:
A\* How important is an
asymptomatic periapical
lesion and should we treat it ?

ter Py

IEJ 2022 : Georgiou et al.
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The influence of apical periodontitis on circulatory inflammatory
mediators in peripheral blood: A prospective case-control study.

Conclusions: The immunologic profile of chronic AP in one tooth and its healing
profile reveals a systemic low-grade inflammation through compensatory
immunosuppression. A larger lesion or multiple lesions could disrupt the
balance that the system is trying to maintain, resulting in loss of homeostasis.

Tomor,
"W 11:15 prog 5
" £ Cottj

ACT NEREN

Patient-centered
outcome:
Quality of Life
Costs/ pain
Functionality

L\‘a‘)te r Sr ye

* Monitoring the outcome
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Quality guidelines for endodontic
treatment: consensus report of

uality guidelines:(ESE)- 2006 the European Society of
Mon ng the outcome Quality g (ESE] Endodontology (2006)

1. A radiograph one year after the treatment
2. A radiograph 6 months after the treatment ey

3. | don’t monitor the outcome Bl e

No No
4. A CBCT one year after treatment further T further

review review

5. | follow it up after one and 4 years
4 years

e (did not
ige or grew)

6. | just call the patient on the phone .

No
further
review

AT I

. i)
1year Only molar teeth with pre-op PA preferably with CBCT

Not-effective (did not Not-effective (did not No
change or grew) change or grew) further
No UNCERTAIN Lo No UNCERTAIN —
further . further further
e Review for review T

Review again
another year B:

4years

Not-effective (did not
change or grew)

IEJ 2011 : Wu et al. IEJ 2018 : Al-Nugimi etal, "] meemwen |50

(‘\\a\!te rs EVE}V

The scoping reviews of 2022
Monitoring the outcome:

Different protocols, no consensus

{, Ranges from not monitoring to
Qe Sy 1,2,4 years

}

JOE 2022 : Azarpazhooh et al. IEJ 2022 rkevang et al. SHE
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Part 3: A proposed framework for standardized data
collection and reporting of endodontic outcome studies

A core outcome set (COS) is
an agreed standardized set of
outcomes that should be
measured and reported, as a
minimum, in all clinical trials
in specific areas of health or
health care.

Recent (2022) scoping reviews urge @I’N
the scientific community to take Outcome studies are the essence of clinical studies in
steps and form a unified method to endodontology because they can give answers to most clinic.
report outcomes in the future questions o , , , -
Healing of the periapical lesion on radiograph is mostly used to
assess the outcome ‘
Patient centered outcomes are also being used wa snoua be usea
CBCT as a new tool to assess outcome (limited!)
The importance of persistent asymptomatic periapical lesions is still
unknown
Hopefully more uniform outcome studies will be conducted (COS)
ESE will formulate new guidelines (for assessing the outcome)

ST T
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...Thanks to my latest PhD students...

AR.P.Kumar, April 2021 [l D. Musu, June, 2021 P.vid Wouden, May 2022 | S. Elbahary, October 2022
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