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Abstract
AIMS: The European Society of Endodontology (ESE) is in the process of developing 
S3- level clinical practice guidelines for the treatment of pulpal and apical disease. In 
order to support robust systematic literature reviews, appropriate outcome measures 
(OMs) with minimum follow- up times must first be identified. Hence, the current 
project aimed to identify the appropriate OMs with minimum/maximum follow- up 
time to assess the effectiveness of endodontic treatment for pulpitis and apical peri-
odontitis for use in the development of ESE S3- level guidelines through a standard 
consensus- based methodology.
METHODOLOGY: After a literature search, lists of relevant OMs were identified 
by the guideline development group (GDG) for the treatment of pulpitis (working 
group [WG] 1), the non- surgical treatment of apical periodontitis (WG 2), the surgi-
cal treatment of apical periodontitis (WG 3) and the regenerative treatment of apical 
periodontitis (WG 4). OMs relevant to each WG were ranked by the 43 members of 
the GDG in their importance to the patient using a 9- point Likert scale. Items with 
a score of 7– 9 (critical importance) by more than 70% and items with a score of 1– 3 
(limited importance) by less than 30% of members were included, whereas the items 
with a score of 1– 3 by more than 70% and items with a score of 7– 9 by less than 30% 
were excluded. Several online Delphi meetings established an edited list of only im-
portant OMs. The ranked OMs were discussed by the GDG and harmonized to pro-
duce ‘most critical’, ‘critical’ and ‘important’ measures. After establishing the final 
ranked measures, the minimum and maximum length of follow- up related to each 
OM was defined by the guideline steering group.
RESULTS: The  Delphi  survey  took  place  over  two  rounds.  The  patient- reported 
outcome measure (PROM) ‘tooth survival’ was rated the ‘most critical measure’ in 
all four WGs, while other PROMs including ‘pain’ and ‘need for medication’ were 
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INTRODUCTION

The  European  Society  of  Endodontology  (ESE)  is  cur-
rently  engaged  in  a  process  of  developing  new  practice 
guidelines  for  the  treatment  of  pulpitis  and  apical  peri-
odontitis  for  the  benefit  of  both  clinicians  and  patients 
(Duncan  et  al.,  2021a).  The  process  will  create  S3- level 
guidelines, which represent the highest quality of guide-
line  and  includes  exhaustive  systematic  review  of  the 
literature and a formalized methodological guideline de-
velopment procedure (Nothacker et al., 2014). As part of 
the ESE S3 process, it was previously agreed that in the ab-
sence of a recognized core outcome set (COS) (Williamson 
et al., 2012) for endodontics, a list of core outcomes for the 
treatment of pulpal and apical periodontitis would need to 
be agreed by consensus as well as recommendations made 
regarding  minimum  follow- up  times  specific  to  each 
outcome  measure  (OM)  (Duncan  et  al.,  2021b).  A  pro-
tocol  for  this process was previously published  (Duncan 
et al., 2021b), with  the  focus on patient- reported as well 
as  clinician- reported  OMs,  which  is  at  the  core  of  the 
Grading of Recommendations, Assessment, Development 
and  Evaluations  (GRADE)  framework  (Guyatt  et  al., 
2008; Sanz et al., 2020). The agreed OMs and associated 
follow- up  periods  will  be  used  in  subsequent  systematic 
analyses  of  the  literature  to  investigate  the  effectiveness 
of  endodontic  treatment  to  alleviate  pulpitis  and  apical 
periodontitis.

In the previously published protocol, a list of clinician-  
and  patient- reported  OMs  was  selected  from  the  litera-
ture, prior to comment from the 10 members of the ESE 
S3- level guideline steering group (Duncan et al., 2021b). 
The  aim  of  the  current  study  was  to  identify  and  rank 

the most  important clinician-  and patient- reported OMS 
via several rounds of an online Delphi consensus process 
which was followed by an online meeting to discuss  the 
outputs. After ranking the OMs, the aim was to select the 
most critical OM as well as other important and additional 
measures, before matching  the OMs  to acceptable mini-
mum and maximum follow- up periods in order to define 
which outcome studies should be included in the review 
process.

METHODOLOGY

Protocol

An a priori protocol with detailed methodology of the cur-
rent study has been published (Duncan et al., 2021b).

Initial steps

A comprehensive literature search was performed to iden-
tify  potential  clinician-   and  patient- reported  OMs  based 
on  primary  and  secondary  evidence  as  well  as  relevant 
ESE position statements (ESE, 2016; ESE, 2019) and ESE 
treatment guideline documents (ESE, 2006). A set of sur-
rogate and real OMs were identified and categorized into 
clinician-  and patient- reported outcomes for four thematic 
working  groups  (WG)  (WG1:  the  treatment  of  pulpitis; 
WG2:  the non- surgical  treatment of apical periodontitis; 
WG3:  the  surgical  treatment  of  apical  periodontitis  and 
WG4: the regenerative treatment of apical periodontitis). 
Afterwards, the list of OMs was shared with the eight WG 

considered  ‘critical’,  alongside  the  clinician- reported  outcome  measures  (CROM), 
‘radiographic  assessment’.  The  PROMs  ‘The  need  for  further  intervention’  and 
‘oral- health- related- quality- of- life’ (OHRQoL) were included, but as ‘important’ not 
‘critical’ measures. Differences occurred between WGs with ‘vitality testing’ defined 
as critical in WG1 and ‘increased length and width of the root’ defined as ‘critical’ 
in WG4. A minimum of 1- year and maximum of  ‘as  long as possible’  for all OMs 
were deemed necessary, except ‘pain’, ‘swelling’, ‘medication’ and ‘OHRQoL’, where 
shorter follow- up was accepted.
CONCLUSIONS: The  GDG  consensus  process  established  the  PROM  "tooth  sur-
vival" as the "most- critical". The identified OMs and length of follow- up will be ap-
plied  to  all  the  commissioned  systematic  reviews  that  will  inform  the  subsequent 
process when developing the ESE S3- level clinical practice guidelines.

K E Y W O R D S

clinical outcome measure, clinician- reported outcomes, Delphi, effectiveness, endodontic 
treatment, follow- up, guidelines, patient- reported outcomes
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leads (two leads for each group) in order to acquire their 
feedback about the completeness of the list and, if neces-
sary, add new OMs. Thereafter, the OMs were sent to the 
members of each WG within the guideline development 
group (GDG) via a Google link for further comment rel-
evance of the lists.

Formation of the guideline 
development group

The  GDG  was  selected  from  suitable  individuals  across 
the  globe  to  participate  in  the  online  Delphi  process  to 
identify and prioritize the OMs, which will be used by re-
viewers in systematic literature assessment during the de-
velopment of the ESE S3- level clinical practice guidelines. 
The  GDG  includes  members  of  the  ESE  S3- level  guide-
lines steering committee (10 members [including 2 project 
leads and 8 WG leads]) and by all the invited systematic 
reviewers (34 members) working on the 14 systematic re-
views commissioned within the overall guideline project. 
The eligibility criteria to be a member of the GDG were as 
follows: (i) working within the specialty of Endodontology 
or a related dental science; (ii) have published articles in 
the  area  of  evidenced- based  dentistry;  (iii)  have  a  mini-
mum  of  5- year  academic  experience  post- qualification 
and (iv) have no conflict of interest in developing ESE S3- 
level clinical guidelines.

Online Delphi survey

The  project  leader  (HD)  shared  the  information  sheet 
with GDG, which explains the process involved in Delphi 
process and Google survey  link. The GDG members,  in-
dependently  and  confidentially,  were  asked  to  score  the 
items within their own WG based on the suitability and 
importance of each OM for inclusion in all four thematic 
WGs. The online survey was conducted using the 9- point 
Likert  scale  recommended  for  assessing  the  importance 
of outcomes for GRADE (Guyatt et al., 2011): 1– 3 limited 

importance;  4– 6  important  and  7– 9  critical  importance. 
The items with a score of 7– 9 by more than 70% and items 
with  a  score  of  1– 3  by  less  than  30%  of  members  have 
been included, whereas the items with a score of 1– 3 by 
more than 70% and items with a score of 7– 9 by less than 
30% were excluded. Additionally, members had an option 
to  add  further  OMs  if  they  deemed  them  essential.  The 
Delphi process continued with further rounds until a final 
set of final OMs were developed and consensus achieved.

Online meeting

The list of OMs finalized during the online Delphi process 
was presented at an online meeting for further discussion 
and  agreement  with  the  steering  group  (10  members). 
The ESE S3- level project leader (HD) shared the results of 
the online Delphi process, agenda of the meeting and the 
Zoom meeting link to the steering group 7 days before the 
online meeting. The online meeting was conducted on 15 
April 2021 using the Zoom online platform (San Jose, CA, 
USA), which was chaired by HD and the principle meth-
odologist involved in the guideline process (Ina Kopp). At 
the end of the online meeting, the OMs and the minimum 
length of follow- up for four themes were confirmed.

RESULTS

Online Delphi survey

The online Delphi survey was conducted over two rounds. 
The response rates for four themes of rounds 1 and 2 are 
presented  in  Table  1.  The  results  of  rounds  1  and  2  are 
presented in Tables S1 and S2 respectively.

Online meeting

The  attendees  discussed  the  suitability  of  the  OMs,  ad-
justments to provide consistency between WGs to ensure 

WGs Themes
Round 1–   
Response rate (%)

Round 2 –  
Response rate (%)

1 The treatment of pulpitis 86 100

2 The non- surgical treatment of 
apical periodontitis

85 100

3 The surgical treatment of apical 
periodontitis

100 75

4 The regenerative treatment of 
apical periodontitis

100 100

T A B L E  1   Rounds 1 and 2 response 
rates for the four themes
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homogeneity  and  the  minimum  length  of  follow- up  for 
inclusion  in  the  ESE  S3- level  guidelines  project.  The  fi-
nalized  OMs  for  the  four  WGs  are  presented  in  Tables 
2,3,4and5.

Outcome measures WG1 –  The 
Treatment of Pulpitis (Table 2)

Main outcome(s)

The  most  critical  outcome  was  defined  as  the  patient- 
reported  OM  ‘tooth  survival’,  whereas  the  other  critical 
outcomes were ‘pain, tenderness, swelling, need for medi-
cation  (analgesics)’,  as  well  as  the  clinician- reported  OM 
‘evidence of emerging apical radiolucency’ and ‘response to 
pulp sensibility test (not for full pulpotomy or pulpectomy)’.

Additional outcome(s)

Other  important outcomes were defined as:  ‘tooth  func-
tion  (fracture,  restoration  longevity)’,  ‘need  for  further 
intervention’,  ‘adverse  effects  (including  exacerbation, 
restoration integrity, allergy)’, ‘oral health- related quality 
of life (OHRQoL)’, ‘presence of sinus tract’ and ‘radiologi-
cal evidence of continued root formation’.

Duration of data collection

A minimum of 1 year and maximum of  ‘as  long as pos-
sible’  for  all  OMs,  except  ‘pain,  tenderness,  swelling, 
need for medication (analgesics)’, which were defined as 
‘a minimum of 7 days and maximum of 3 months’, and 
OHRQoL, which was defined as ‘a minimum of 6 months 
and a maximum of as long as possible’.

Outcome measures WG2 –  The Non- 
Surgical Treatment of Apical Periodontitis 
(Table 3)

Main outcome(s)

The  most  critical  outcome  was  ‘tooth  survival’,  whereas 
other critical outcomes were  ‘pain,  tenderness, swelling, 
need  for  medication  (analgesics,  antibiotics)’,  ‘radio-
graphic evidence of reduction of apical lesion size (loose 
criteria)’ and ‘radiographic evidence of normal periodon-
tal ligament space (strict criteria)’.

Additional outcome(s)

Important  outcomes  were  as  follows:  ‘tooth  function 
(fracture,  restoration  longevity)’,  ‘need  for  further  inter-
vention’, ‘adverse effects (including exacerbation, restora-
tion integrity, allergy)’, ‘oral health- related quality of life 
(OHRQoL)’ and ‘presence of sinus tract’.

Duration of data collection

A minimum of 1 year and maximum of  ‘as  long as pos-
sible’  for  all  OMs,  except  ‘pain,  tenderness,  swelling, 
need for medication (analgesics)’, which were defined as 
‘a minimum of 7 days and maximum of 3 months’, and 
OHRQoL, which was defined as ‘a minimum of 6 months 
and a maximum of as long as possible’.

Outcome measures WG3 –  The Surgical 
Treatment of Apical Periodontitis (Table 4)

Main outcome(s)

The  most  critical  outcome  was  considered  ‘tooth  sur-
vival’,  whereas  other  critical  outcomes  were  ‘pain, 
tenderness,  swelling,  need  for  medication  (analgesics, 
antibiotics)’,  ‘presence  of  sinus  tract’,  ‘satisfactory  soft 
tissue  healing’,  ‘radiographic  evidence  of  reduction 
of  apical  lesion  size  (loose  criteria)’  and  ‘radiographic 
evidence  of  normal  periodontal  ligament  space  (strict 
criteria)’.

Additional outcome(s)

Important outcomes were ‘tooth function (fracture, resto-
ration longevity)’, ‘need for further intervention’, ‘adverse 
effects  (including  exacerbation,  restoration  integrity,  al-
lergy)’, ‘oral health- related quality of life (OHRQoL)’ and 
‘mobility’.

Duration of data collection

A minimum of 1 year and maximum of  ‘as  long as pos-
sible’  for  all  OMs,  except  ‘pain,  tenderness,  swelling, 
need for medication (analgesics)’, which were defined as 
‘a minimum of 14 days and maximum of 3 months’, and 
OHRQoL, which was defined as ‘a minimum of 6 months 
and a maximum of as long as possible’.



2188 |   
OUTCOME MEASURES TO ASSESS THE EFFECTIVENESS OF ENDODONTIC TREATMENT FOR PULPITIS AND APICAL PERIODONTITIS FOR USE IN THE DEVELOPMENT OF EUROPEAN 

SOCIETY OF ENDODONTOLOGY S3- LEVEL CLINICAL PRACTICE GUIDELINES: A CONSENSUS- BASED DEVELOPMENT

T
A

B
L

E
 2

 
O

ut
co

m
e 

m
ea

su
re

s f
or

 w
or

ki
ng

 g
ro

up
 1

: T
re

at
m

en
t o

f p
ul

pi
tis

Sp
ec

if
ic

 o
ut

co
m

e 
m

ea
su

re
R

an
ke

d 
Im

po
rt

an
ce

 o
f O

ut
co

m
e 

M
ea

su
re

 fr
om

 L
ik

er
t s

ca
le

Pa
ti

en
t (

PR
O

M
) o

r 
C

lin
ic

ia
n-

 
R

ep
or

te
d 

(C
R

O
M

) o
ut

co
m

e
M

in
im

um
 a

nd
 M

ax
im

um
 F

ol
lo

w
- u

p 
Pe

ri
od

T
oo

ls
 n

ec
es

sa
ry

 to
 

m
ea

su
re

To
ot

h 
Su

rv
iv

al
M

os
t C

ri
tic

al
PR

O
M

M
in

im
um

: 1
 y

ea
r M

ax
im

um
: a

s l
on

g 
as

 
po

ss
ib

le
C

lin
ic

al
 h

is
to

ry
 

ex
am

in
at

io
n

Pa
in

, t
en

de
rn

es
s, 

sw
el

lin
g 

an
d 

ne
ed

 fo
r m

ed
ic

at
io

n 
(a

na
lg

es
ic

s)

C
ri

tic
al

PR
O

M
M

in
im

um
: 7

 d
ay

s M
ax

im
um

: 3
 m

on
th

s
C

lin
ic

al
 e

xa
m

in
at

io
n 

an
d 

pa
in

 sc
al

e

Ev
id

en
ce

 o
f e

m
er

gi
ng

 a
pi

ca
l 

ra
di

ol
uc

en
cy

C
ri

tic
al

C
R

O
M

M
in

im
um

: 1
 y

ea
r M

ax
im

um
: a

s l
on

g 
as

 
po

ss
ib

le
In

tr
ao

ra
l p

er
ia

pi
ca

l 
ra

di
og

ra
ph

 a
nd

 
lim

ite
d 

FO
V

 C
BC

T 
sc

an

R
es

po
ns

e 
to

 p
ul

p 
se

ns
ib

ili
ty

 
te

st
 (n

ot
 fu

ll 
pu

lp
ot

om
y 

or
 p

ul
pe

ct
om

y)

C
ri

tic
al

C
R

O
M

M
in

im
um

: 1
 y

ea
r M

ax
im

um
: a

s l
on

g 
as

 
po

ss
ib

le
Th

er
m

al
 a

nd
/o

r e
le

ct
ri

c 
pu

lp
 te

st

To
ot

h 
Fu

nc
tio

n 
(fr

ac
tu

re
 

an
d 

re
st

or
at

io
n 

lo
ng

ev
ity

)

Im
po

rt
an

t
PR

O
M

M
in

im
um

: 1
 y

ea
r M

ax
im

um
: a

s l
on

g 
as

 
po

ss
ib

le
C

lin
ic

al
 h

is
to

ry
 a

nd
 

ex
am

in
at

io
n

N
ee

d 
fo

r f
ur

th
er

 
in

te
rv

en
tio

n
Im

po
rt

an
t

PR
O

M
M

in
im

um
: 1

 y
ea

r M
ax

im
um

: a
s l

on
g 

as
 

po
ss

ib
le

C
lin

ic
al

 h
is

to
ry

 a
nd

 
ex

am
in

at
io

n

A
dv

er
se

 e
ffe

ct
s 

(e
xa

ce
rb

at
io

n,
 

re
st

or
at

io
n 

in
te

gr
ity

, a
nd

 
al

le
rg

y)

Im
po

rt
an

t
PR

O
M

M
in

im
um

: 1
 y

ea
r M

ax
im

um
: a

s l
on

g 
as

 
po

ss
ib

le
C

lin
ic

al
 h

is
to

ry
 a

nd
 

ex
am

in
at

io
n

O
H

R
Q

oL
Im

po
rt

an
t

PR
O

M
M

in
im

um
: 6

 m
on

th
s M

ax
im

um
: a

s l
on

g 
as

 
po

ss
ib

le
V

al
id

at
ed

 O
H

R
Q

oL
 

qu
es

tio
nn

ai
re

Si
nu

s t
ra

ct
Im

po
rt

an
t

C
R

O
M

M
in

im
um

: 1
 y

ea
r M

ax
im

um
: a

s l
on

g 
as

 
po

ss
ib

le
C

lin
ic

al
 e

xa
m

in
at

io
n

R
ad

io
lo

gi
ca

l E
vi

de
nc

e 
of

 
co

nt
in

ue
d 

ro
ot

 fo
rm

at
io

n
Im

po
rt

an
t

C
R

O
M

M
in

im
um

: 1
 y

ea
r M

ax
im

um
: a

s l
on

g 
as

 
po

ss
ib

le
In

tr
ao

ra
l p

er
ia

pi
ca

l 
ra

di
og

ra
ph

, l
im

ite
d 

FO
V

 C
BC

T 
sc

an



   | 2189DUNCAN et al.

T
A

B
L

E
 3

 
O

ut
co

m
e 

m
ea

su
re

s f
or

 w
or

ki
ng

 g
ro

up
 2

: N
on

- s
ur

gi
ca

l t
re

at
m

en
t o

f a
pi

ca
l p

er
io

do
nt

iti
s

Sp
ec

if
ic

 o
ut

co
m

e 
m

ea
su

re
R

an
ke

d 
Im

po
rt

an
ce

 o
f O

ut
co

m
e 

M
ea

su
re

 fr
om

 L
ik

er
t s

ca
le

Pa
ti

en
t (

PR
O

M
) o

r 
C

lin
ic

ia
n-

 
R

ep
or

te
d 

(C
R

O
M

) o
ut

co
m

e
M

in
im

um
 a

nd
 M

ax
im

um
 F

ol
lo

w
- u

p 
Pe

ri
od

T
oo

ls
 u

se
d 

to
 m

ea
su

re

To
ot

h 
su

rv
iv

al
M

os
t c

ri
tic

al
PR

O
M

M
in

im
um

: 1
 y

ea
r M

ax
im

um
: a

s l
on

g 
as

 
po

ss
ib

le
C

lin
ic

al
 h

is
to

ry
 a

nd
 

ex
am

in
at

io
n

Pa
in

, t
en

de
rn

es
s, 

sw
el

lin
g 

an
d 

ne
ed

 fo
r m

ed
ic

at
io

n 
(a

na
lg

es
ic

s a
nd

 a
nt

ib
io

tic
s)

C
ri

tic
al

PR
O

M
/C

R
O

M
M

in
im

um
: 7

 d
ay

s M
ax

im
um

: 3
 m

on
th

s
C

lin
ic

al
 e

xa
m

in
at

io
n 

an
d 

pa
in

 sc
al

e

R
ad

io
gr

ap
hi

c 
ev

id
en

ce
 o

f 
re

du
ct

io
n 

in
 a

pi
ca

l l
es

io
n 

si
ze

 
(lo

os
e 

cr
ite

ri
a)

C
ri

tic
al

C
R

O
M

M
in

im
um

: 1
 y

ea
r M

ax
im

um
: a

s l
on

g 
as

 
po

ss
ib

le
In

tr
ao

ra
l p

er
ia

pi
ca

l 
ra

di
og

ra
ph

 a
nd

 
lim

ite
d 

FO
V

 C
BC

T 
sc

an

R
ad

io
gr

ap
hi

c 
ev

id
en

ce
 o

f n
or

m
al

 
pe

ri
od

on
ta

l l
ig

am
en

t s
pa

ce
 

(s
tr

ic
t c

ri
te

ri
a)

C
ri

tic
al

C
R

O
M

M
in

im
um

: 1
 y

ea
r M

ax
im

um
: a

s l
on

g 
as

 
po

ss
ib

le
In

tr
ao

ra
l p

er
ia

pi
ca

l 
ra

di
og

ra
ph

 a
nd

 
lim

ite
d 

FO
V

 C
BC

T 
sc

an

To
ot

h 
Fu

nc
tio

n 
(fr

ac
tu

re
 a

nd
 

re
st

or
at

io
n 

lo
ng

ev
ity

)
Im

po
rt

an
t

PR
O

M
M

in
im

um
: 1

 y
ea

r M
ax

im
um

: a
s l

on
g 

as
 

po
ss

ib
le

C
lin

ic
al

 h
is

to
ry

 a
nd

 
ex

am
in

at
io

n

N
ee

d 
fo

r f
ur

th
er

 in
te

rv
en

tio
n

Im
po

rt
an

t
PR

O
M

M
in

im
um

: 1
 y

ea
r M

ax
im

um
: a

s l
on

g 
as

 
po

ss
ib

le
C

lin
ic

al
 h

is
to

ry
 a

nd
 

ex
am

in
at

io
n

A
dv

er
se

 e
ffe

ct
s (

ex
ac

er
ba

tio
n,

 
re

st
or

at
io

n 
in

te
gr

ity
 a

nd
 

al
le

rg
y)

Im
po

rt
an

t
PR

O
M

M
in

im
um

: 1
 y

ea
r M

ax
im

um
: a

s l
on

g 
as

 
po

ss
ib

le
C

lin
ic

al
 h

is
to

ry
 a

nd
 

ex
am

in
at

io
n

O
H

R
Q

oL
Im

po
rt

an
t

PR
O

M
M

in
im

um
: 6

 m
on

th
s M

ax
im

um
: a

s l
on

g 
as

 
po

ss
ib

le
V

al
id

at
ed

 O
H

R
Q

oL
 

qu
es

tio
nn

ai
re

Si
nu

s t
ra

ct
Im

po
rt

an
t

C
R

O
M

M
in

im
um

: 1
 y

ea
r M

ax
im

um
: a

s l
on

g 
as

 
po

ss
ib

le
C

lin
ic

al
 e

xa
m

in
at

io
n



2190 |   
OUTCOME MEASURES TO ASSESS THE EFFECTIVENESS OF ENDODONTIC TREATMENT FOR PULPITIS AND APICAL PERIODONTITIS FOR USE IN THE DEVELOPMENT OF EUROPEAN 

SOCIETY OF ENDODONTOLOGY S3- LEVEL CLINICAL PRACTICE GUIDELINES: A CONSENSUS- BASED DEVELOPMENT

T
A

B
L

E
 4

 
O

ut
co

m
e 

m
ea

su
re

s f
or

 w
or

ki
ng

 g
ro

up
 3

: S
ur

gi
ca

l t
re

at
m

en
t o

f a
pi

ca
l p

er
io

do
nt

iti
s

Sp
ec

if
ic

 o
ut

co
m

e 
m

ea
su

re
R

an
ke

d 
Im

po
rt

an
ce

 o
f O

ut
co

m
e 

M
ea

su
re

 fr
om

 L
ik

er
t s

ca
le

Pa
ti

en
t (

PR
O

M
) o

r 
C

lin
ic

ia
n-

 
R

ep
or

te
d 

(C
R

O
M

) o
ut

co
m

e
M

in
im

um
 a

nd
 M

ax
im

um
 

Fo
llo

w
- u

p 
Pe

ri
od

T
oo

ls
 n

ec
es

sa
ry

 to
 

m
ea

su
re

To
ot

h 
Su

rv
iv

al
M

os
t C

ri
tic

al
PR

O
M

M
in

im
um

: 1
 y

ea
r

M
ax

im
um

: a
s l

on
g 

as
 p

os
si

bl
e

C
lin

ic
al

 h
is

to
ry

 a
nd

 
ex

am
in

at
io

n

Pa
in

, t
en

de
rn

es
s a

nd
 n

ee
d 

fo
r 

m
ed

ic
at

io
n 

(a
na

lg
es

ic
s a

nd
 

an
tib

io
tic

s)

C
ri

tic
al

PR
O

M
/C

R
O

M
M

in
im

um
: 1

4 
da

ys
M

ax
im

um
: 3

 m
on

th
s

C
lin

ic
al

 e
xa

m
in

at
io

n 
an

d 
pa

in
 sc

al
e

Si
nu

s t
ra

ct
, s

at
is

fa
ct

or
y 

so
ft 

tis
su

e 
he

al
in

g
C

ri
tic

al
C

R
O

M
M

in
im

um
: 1

 y
ea

r
M

ax
im

um
: a

s l
on

g 
as

 p
os

si
bl

e
Ex

am
in

at
io

n

R
ad

io
gr

ap
hi

c 
ev

id
en

ce
 o

f r
ed

uc
tio

n 
in

 a
pi

ca
l l

es
io

n 
si

ze
 (l

oo
se

 c
ri

te
ri

a)
C

ri
tic

al
C

R
O

M
M

in
im

um
: 1

 y
ea

r
M

ax
im

um
: a

s l
on

g 
as

 p
os

si
bl

e
In

tr
ao

ra
l p

er
ia

pi
ca

l 
ra

di
og

ra
ph

 a
nd

 li
m

ite
d 

FO
V

 C
BC

T 
sc

an

R
ad

io
gr

ap
hi

c 
ev

id
en

ce
 o

f n
or

m
al

 
pe

ri
od

on
ta

l l
ig

am
en

t s
pa

ce
 (s

tr
ic

t 
cr

ite
ri

a)

C
ri

tic
al

C
R

O
M

M
in

im
um

: 1
 y

ea
r

M
ax

im
um

: a
s l

on
g 

as
 p

os
si

bl
e

In
tr

ao
ra

l p
er

ia
pi

ca
l 

ra
di

og
ra

ph
 a

nd
 li

m
ite

d 
FO

V
 C

BC
T 

sc
an

To
ot

h 
Fu

nc
tio

n 
(fr

ac
tu

re
 a

nd
 

re
st

or
at

io
n 

lo
ng

ev
ity

)
Im

po
rt

an
t

PR
O

M
M

in
im

um
: 1

 y
ea

r
M

ax
im

um
: a

s l
on

g 
as

 p
os

si
bl

e
C

lin
ic

al
 h

is
to

ry
 a

nd
 

ex
am

in
at

io
n

N
ee

d 
fo

r f
ur

th
er

 in
te

rv
en

tio
n

Im
po

rt
an

t
PR

O
M

M
in

im
um

: 1
 y

ea
r

M
ax

im
um

: a
s l

on
g 

as
 p

os
si

bl
e

C
lin

ic
al

 h
is

to
ry

 a
nd

 
ex

am
in

at
io

n

A
dv

er
se

 e
ffe

ct
s (

ex
ac

er
ba

tio
n 

di
sc

ha
rg

e 
an

d 
al

le
rg

y)
Im

po
rt

an
t

PR
O

M
M

in
im

um
: 1

 y
ea

r
M

ax
im

um
: a

s l
on

g 
as

 p
os

si
bl

e
C

lin
ic

al
 H

is
to

ry

O
H

R
Q

oL
Im

po
rt

an
t

PR
O

M
M

in
im

um
: 6

 m
on

th
s

M
ax

im
um

: a
s l

on
g 

as
 p

os
si

bl
e

V
al

id
at

ed
 O

H
R

Q
oL

 
qu

es
tio

nn
ai

re

M
ob

ili
ty

Im
po

rt
an

t
PR

O
M

/C
R

O
M

M
in

im
um

: 1
 y

ea
r

M
ax

im
um

: a
s l

on
g 

as
 p

os
si

bl
e

C
lin

ic
al

 e
xa

m
in

at
io

n



   | 2191DUNCAN et al.

T
A

B
L

E
 5

 
O

ut
co

m
e 

m
ea

su
re

s f
or

 w
or

ki
ng

 g
ro

up
 4

: R
eg

en
er

at
iv

e 
tr

ea
tm

en
t o

f a
pi

ca
l p

er
io

do
nt

iti
s.

Sp
ec

if
ic

 o
ut

co
m

e 
m

ea
su

re
R

an
ke

d 
Im

po
rt

an
ce

 o
f O

ut
co

m
e 

M
ea

su
re

 fr
om

 L
ik

er
t s

ca
le

Pa
ti

en
t-

  (P
R

O
M

) o
r 

C
lin

ic
ia

n-
 

R
ep

or
te

d 
(C

R
O

M
) o

ut
co

m
e

M
in

im
um

 a
nd

 M
ax

im
um

 
Fo

llo
w

- u
p 

Pe
ri

od
T

oo
ls

 n
ec

es
sa

ry
 to

 m
ea

su
re

To
ot

h 
Su

rv
iv

al
M

os
t C

ri
tic

al
PR

O
M

M
in

im
um

: 1
 y

ea
r

M
ax

im
um

: a
s l

on
g 

as
 p

os
si

bl
e

C
lin

ic
al

 h
is

to
ry

 a
nd

 
ex

am
in

at
io

n

Pa
in

, t
en

de
rn

es
s, 

sw
el

lin
g 

an
d 

ne
ed

 fo
r m

ed
ic

at
io

n
C

ri
tic

al
PR

O
M

/C
R

O
M

M
in

im
um

: 7
 d

ay
s

M
ax

im
um

: 3
 m

on
th

s
C

lin
ic

al
 e

xa
m

in
at

io
n 

an
d 

pa
in

 
sc

al
e

R
ad

io
gr

ap
hi

c 
ev

id
en

ce
 o

f 
re

du
ct

io
n 

in
 a

pi
ca

l l
es

io
n 

si
ze

 
(lo

os
e 

cr
ite

ri
a)

C
ri

tic
al

C
R

O
M

M
in

im
um

: 1
 y

ea
r

M
ax

im
um

: a
s l

on
g 

as
 p

os
si

bl
e

In
tr

ao
ra

l p
er

ia
pi

ca
l r

ad
io

gr
ap

h 
an

d 
lim

ite
d 

FO
V

 C
BC

T 
sc

an

R
ad

io
gr

ap
hi

c 
ev

id
en

ce
 o

f n
or

m
al

 
pe

ri
od

on
ta

l l
ig

am
en

t s
pa

ce
 

(s
tr

ic
t c

ri
te

ri
a)

C
ri

tic
al

C
R

O
M

M
in

im
um

: 1
 y

ea
r

M
ax

im
um

: a
s l

on
g 

as
 p

os
si

bl
e

In
tr

ao
ra

l p
er

ia
pi

ca
l r

ad
io

gr
ap

h 
an

d 
lim

ite
d 

FO
V

 C
BC

T 
sc

an

R
ad

io
gr

ap
hi

c 
ev

id
en

ce
 o

f 
in

cr
ea

se
d 

ro
ot

 th
ic

kn
es

s a
nd

 
le

ng
th

C
ri

tic
al

C
R

O
M

M
in

im
um

: 1
 y

ea
r

M
ax

im
um

: a
s l

on
g 

as
 p

os
si

bl
e

In
tr

ao
ra

l p
er

ia
pi

ca
l r

ad
io

gr
ap

h,
 

lim
ite

d 
FO

V
 C

BC
T 

sc
an

 
an

d 
va

lid
at

ed
 q

ua
nt

ita
tiv

e 
m

ea
su

re
m

en
t s

of
tw

ar
e

To
ot

h 
fu

nc
tio

n 
(fr

ac
tu

re
 a

nd
 

re
st

or
at

io
n 

lo
ng

ev
ity

)
Im

po
rt

an
t

PR
O

M
M

in
im

um
: 1

 y
ea

r
M

ax
im

um
: a

s l
on

g 
as

 p
os

si
bl

e
C

lin
ic

al
 h

is
to

ry
 a

nd
 

ex
am

in
at

io
n

A
dv

er
se

 e
ffe

ct
s (

ex
ac

er
ba

tio
n,

 
re

st
or

at
io

n 
in

te
gr

ity
 a

nd
 

di
sc

ol
ou

ra
tio

n)

Im
po

rt
an

t
PR

O
M

/C
R

O
M

M
in

im
um

: 1
 y

ea
r

M
ax

im
um

: a
s l

on
g 

as
 p

os
si

bl
e

C
lin

ic
al

 h
is

to
ry

 a
nd

 
ex

am
in

at
io

n

N
ee

d 
fo

r f
ur

th
er

 in
te

rv
en

tio
n

Im
po

rt
an

t
PR

O
M

M
in

im
um

: 1
 y

ea
r

M
ax

im
um

: a
s l

on
g 

as
 p

os
si

bl
e

C
lin

ic
al

 h
is

to
ry

 a
nd

 
ex

am
in

at
io

n

O
H

R
Q

oL
Im

po
rt

an
t

PR
O

M
M

in
im

um
: 6

 m
on

th
s

M
ax

im
um

: a
s l

on
g 

as
 p

os
si

bl
e

V
al

id
at

ed
 O

H
R

Q
oL

 
qu

es
tio

nn
ai

re

Si
nu

s t
ra

ct
Im

po
rt

an
t

C
R

O
M

M
in

im
um

: 1
 y

ea
r

M
ax

im
um

: a
s l

on
g 

as
 p

os
si

bl
e

C
lin

ic
al

 e
xa

m
in

at
io

n

R
es

po
ns

e 
to

 p
ul

p 
se

ns
ib

ili
ty

 te
st

Im
po

rt
an

t
C

R
O

M
M

in
im

um
: 1

 y
ea

r
M

ax
im

um
: a

s l
on

g 
as

 p
os

si
bl

e
Th

er
m

al
 a

nd
/o

r e
le

ct
ri

c 
pu

lp
 

te
st



2192 |   
OUTCOME MEASURES TO ASSESS THE EFFECTIVENESS OF ENDODONTIC TREATMENT FOR PULPITIS AND APICAL PERIODONTITIS FOR USE IN THE DEVELOPMENT OF EUROPEAN 

SOCIETY OF ENDODONTOLOGY S3- LEVEL CLINICAL PRACTICE GUIDELINES: A CONSENSUS- BASED DEVELOPMENT

Outcome measures WG4 –  The 
Regenerative Treatment of Apical 
Periodontitis (Table 5)

Main outcome(s)

The  most  critical  outcome  was  ‘tooth  survival’,  whereas 
the other critical outcomes were ‘pain, tenderness, swell-
ing, need for medication (analgesics, antibiotics)’, ‘radio-
graphic evidence of reduction of apical lesion size (loose 
criteria)’,  ‘radiographic  evidence  of  normal  periodontal 
ligament space (strict criteria)’ and ‘radiographic evidence 
of increased root thickness and length’.

Additional outcome(s)

Important  outcomes  were  considered  as  ‘tooth  function 
(fracture,  restoration  longevity)’,  ‘need  for  further  inter-
vention’, ‘adverse effects (including exacerbation, restora-
tion integrity, allergy, discolouration)’, oral health- related 
quality of life (OHRQoL), ‘presence of sinus tract’ and ‘re-
sponse to sensibility testing’.

Duration of data collection

Defined as a minimum of 1 year and maximum of ‘as long 
as possible’ for all OMs, except ‘pain, tenderness, swelling, 
need for medication (analgesics)’, which were defined as 
‘a minimum of 7 days and maximum of 3 months’, and 
OHRQoL which was defined as ‘a minimum of 6 months 
and a maximum of as long as possible’.

DISCUSSION

The  treatment  outcomes  for  any  medical  condition  can 
be ordered using a  three- tiered hierarchy: Tier 1: health 
status achieved or retained; Tier 2: related to recovery pro-
cess and Tier 3: sustainability of health (Porter, 2010). The 
value  of  medical  and  dental  treatment  should  focus  on 
the patient, with the only way to accurately assess value 
being to identify outcomes and costs longitudinally, with 
a follow- up long enough to achieve the best patient care. 
In general, every medical condition has its own set of be-
spoke OMs (Porter, 2010). Similarly, endodontic diseases, 
including  pulpitis  and  apical  periodontitis  should  have 
their  own  specific  outcomes,  creating  a  need  to  identify 
and rank by importance the endodontic OMs for research 
purposes.

For the benefit of clinicians, the current project was 
initiated by ESE, with the aim of  identifying the OMs 

that were deemed essential  to assess  the effectiveness 
of  endodontic  treatment  for  pulpitis  and  apical  peri-
odontitis  for  use  in  the  developing  clinical  practice 
guidelines.  A  strength  of  this  project  is  that  the  out-
comes  selected  from  the  literature  and  confirmed  by 
GDG  consensus,  represented  a  group  of  the  most  im-
portant OMs for a range of endodontic treatments, be-
fore ranking them in an online Delphi process. This has 
not been carried out before in endodontics and resulted 
in  the  creation  of  the  four  outcome  tables  (Tables  2– 
5) presented in this document. Another strength is the 
focus  on  PROMs,  which  characterize  patients’  suffer-
ing that constitutes an essential feature of the GRADE 
framework  utilized  in  clinical  guideline  development 
(Sanz et al., 2020).

Finally, in order to reduce potential bias in the selected 
OMs,  the  GDG  had  to  declare  any  potential  conflict  of 
interest, which were examined by  the guideline steering 
group. A potential disadvantage in the process  is  the ac-
knowledgement  that  the  initial  literature review used  to 
identify OMs was a narrative rather than a systematic de-
sign, which may have limited the scope of the OMs consid-
ered. Furthermore,  the Core Outcome Set- STAndardised 
Protocol  Items  (COS- STAP)  statement  (Kirkham  et  al., 
2019)  highlights  that  a  diverse  group  of  stakeholders, 
ideally including patients, should also be included in the 
Delphi process, which was not adhered to in this dentist- 
only stakeholder group.

FUTURE PLANS

In the next phase of the ESE S3- level guideline process, 
the  consensus  OMs  and  duration  of  data  assessment 
detailed in this document will be used to form specific 
PICOTS  questions  (P=population,  I  =  Intervention, 
C  =  Comparison,  O  =  Outcome(s),  T  =  Duration  of 
data collection and S = Included study types) for each 
of the 14 commissioned systematic reviews, which will 
thereafter  be  agreed  upon  by  the  S3  steering  group. 
After minor modification and harmonization, the final 
PICOTS  will  be  returned  to  the  reviewers  and  a  re-
view protocol written. The protocol will be checked by 
the ESE S3- level  clinical practice guideline  lead  (HD) 
and  the  respective  WG  leads,  before  submission  to 
PROSPERO for a priori registration, before starting the 
review proper.

The completed systematic  reviews will  first be  sub-
mitted to the steering group to check that  the PICOTS 
are adequately covered and the agreed tools have been 
used before an assessment of the quality of the systemic 
review  using  AMSTAR  2  (https://amstar.ca/Amsta 
r- 2.php). The  findings  and  report  may  be  sent  back  to 

https://amstar.ca/Amstar-2.php
https://amstar.ca/Amstar-2.php
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the  review  authors  for  amendment  at  this  stage,  prior 
to  formal  submission  to  the  International Endodontic 
Journal and a process of rigorous independent peer re-
view.  After  the  completion  of  the  review  process,  the 
resulting evidence will be compiled using GRADE and 
initial  evidenced- based  clinical  recommendations  pre-
pared, prior to circulation for comment by the steering 
group during a series of moderated online sessions. At 
this stage, conflict of interest will be analysed and dis-
cussed,  including  issues  such  as  reviewer's  abstention 
from voting. The steering group will discuss the clinical 
recommendations and reach informal agreement before 
organizing  a  formal  moderated  consensus  conference 
in order to agree to the recommendations. Finally, after 
guideline text agreement, the guidelines will be approved 
at the ESE Executive Board and thereafter disseminated 
by publication in the International Endodontic Journal, 
on  the  ESE  website  (https://www.e- s- e.eu/)  and  elec-
tronically via local societies and other stakeholders.

CONCLUSION

The  identified patient-  and clinician- OMs defined  in  this 
process  as  well  as  the  agreed  length  of  follow- up  will  be 
used in all commissioned systematic reviews that will in-
form  the  subsequent  process  when  developing  the  ESE 
S3- level  clinical  practice  guidelines.  In  the  future,  whilst 
planning  and  conducting  clinical  trials,  researchers  are 
encouraged to employ the patient-  and clinician- reported 
outcomes  in  combination  with  the  long  follow- up  times 
identified in this process, which will ultimately standard-
ize the outcomes of clinical trials and improve patient care.
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