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Introduction  The outcomes of oral health conditions and therapy for those condi-
tions are described by the term “oral health-related quality of life.” Oral health-related 
quality of life is recognized by the World Health Organization as an important part of 
the Global Oral Health Program. The study aims to compare the impact of three root 
canal preparation systems on patients’ quality of life and correlate postoperative pain 
with the impact on the quality of life.
Materials and Methods  A survey was performed in which 90 patients were randomly 
assigned to three groups based on the root canal preparation system: (1) ProTaper 
Gold (Dentsply, Tulsa Dental Specialties, Tulsa, Oklahoma, United States), (2) Neoendo 
flex (Neoendo, India), and (3) Hyflex EDM/CM (Coltene Whaledent) that included 30 
participants in each group. Data collection included the implementation of a demo-
graphic data questionnaire, Oral Health Impact Profile 14 (quality of life), and visual 
analogue scale(pain). The questionnaire was given after root canal treatment in the 
first 24 hours. The data obtained were statistically analyzed.
Results  No significant differences were found in the quality of life among study 
groups. Group 1 demonstrated a highly significant difference in the postoperative pain 
with p value of 2.67.
Conclusion  Within the limitations of the present study, Protaper Gold showed a 
highly significant difference in postoperative pain when compared with other file sys-
tems. No significant differences were found in the quality of life among the study 
groups. 
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Introduction
World Health Organization’s (WHO) definition of health is 
“a complete state of physical, mental, and social well-being 
and not just the absence of disease.”1 As a multidimensional 
structure, health service studies have focused on health. 

The theory of health status follows the bio-psycho-social 
health paradigm that integrates symptoms, physical activ-
ity, and emotional and social well-being.2 The outcomes for 
these types of oral health problems and therapy are defined 
by the term “oral health-related quality of life” (OHRQoL). 
This definition applies to the degree to which oral diseases 
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influence the normal functioning of individuals and is con-
sidered an integral part of overall health and well-being.3 The 
WHO acknowledges the OHRQoL as an integral part of the 
Global Oral Health Program. This is a multidimensional con-
cept dealing with OHRQoL).4,5 The Oral Health Impact Profile 
(OHIP) is considered to be the most detailed evaluation of the 
quality of life associated with oral health.5 They have been 
commonly used in numerous populations research studies.6 

The purpose of this index is to provide a quantitative mea-
sure of self-reported dysfunction discomfort and disability 
resulting from oral conditions to quantify seven dimensions 
of impacts of oral conditions on OHRQoL including functional 
limitation, physical pain, psychological discomfort, physi-
cal disability, psychological disability, social disability, and 
handicap.7

During the preparation of the root canal, instrumenta-
tion may cause the extrusion of debris, microorganisms, 
and irrigating solution via apical foramen, resulting in an 
exacerbated inflammatory response and therefore pain.8 
Studies comparing a few of these rotary systems (Protaper 
gold and Hyflex) measured pain over periods of 24 hours 
to 1 week. Pain has always been present in all studies and 
has been more serious in the 24 hours following the use of 
instruments.8-12

Interrupting the endodontic pain and restoring den-
tal function is not sufficient for root canal therapy to 
be approved, as postoperative pain may impede future  
intervention.3 Therefore, clinicians need to be aware of the 
impact felt by patients postoperatively so that they can take 
precautions.

The study aims to compare the impact of various root 
canal preparation systems on patients’ quality of life and 
correlate postoperative pain with the impact on the quality 
of life.

Materials and Methods
This study received approval from the institutional ethics 
committee (ABSM/EC 18/2019 dated on 28/06/2019). All par-
ticipants signed an informed consent declaration.

The inclusion criteria were those patients indicated for 
root canal treatment without preoperative pain, that is, 
asymptomatic irreversible pulpitis, chronic hyperplastic pul-
pitis, asymptomatic apical periodontitis, and anterior teeth 
(maxillary and mandibular). The exclusion criteria were 
pregnancy, systemic disease with contraindication for root 
canal treatment (recent myocardial infarction, uncontrolled 
hypertension, and uncontrolled diabetes),14 pulp and peri-
apical involvement with spontaneous pain, symptomatic 
irreversible pulpitis, and posterior teeth.

The diagnosis was based on the examination of the main 
complaint, the medical and dental history, the radiographic 
investigation, and the pulp test using cotton and icing spray 
(Endo-Frost, Coltene Whaledent, Langenau, Germany).

The survey was done for patients requiring root canal 
treatment, that is, patients were randomly allotted for differ-
ent file systems using table of random numbers.

Statistical Analysis
A sample calculation was performed to compare treatment 
methods that affect patients’ quality of life. Assuming a confi-
dence level of 95%, a power of 80%, a standard deviation of 2.0, 
and a minimum difference to be detected between groups of 
1.5 points of mean impact for the overall OHIP-14 score, a 
minimum of 30 patients for each group totaling 90 patients 
is calculated.

Data Collection
Randomization of the treatments with Protaper Gold 
(Dentsply, Tulsa Dental Specialties, Tulsa, Oklahoma, United 
States), Neoendo flex (Neoendo, India), Hyflex EDM/CM 
(Coltene Whaledent) was determined. A questionnaire was 
given to each patient before treatment to address demo-
graphic and clinical characteristics. The patient was given a 
form with a visual analog scale (VAS) and the OHIP-14 ques-
tionnaire (►Supplementary Material, available in the online 
version) in the first 24 hours after the root canal preparation 
with the different instrument systems.

The VAS had a 10-cm line printed at one end with 0 (with-
out pain) and the other end with 10 (the worst possible pain). 
After using the root canal preparation system, the patient 
was instructed to place a mark on the line corresponding to 
the sensation of pain intensity. The OHIP-14 questionnaire 
has been used to calculate the impact on the quality of life of 
root canal preparation. This questionnaire has been validated 
by an institutional ethical committee and has seven domains 
(functional limitation, physical pain, psychological discom-
fort, physical disability, psychological disability, social dis-
ability, and handicap), each of which has two criteria. After 
root canal preparation, the impact rate was measured in 
the first 24 hours and graded using a Likert scale: never = 0; 
sometimes = 1; often = 2; sometimes = 3; and very often = 4. 
The number is calculated from the sum of the element scores, 
ranging from 0 to 56 points, with higher scores suggesting a 
worse OHRQoL.

The primary outcome was the root canal preparation's 
postoperative impact. The secondary result was the severity 
of pain. Based on statistical analysis, both results were eval-
uated quantitatively.

The Kruskal–Wallis test was used to compare the mean 
total OHIP-14 group and pain score (VAS) among study 
groups (p < 0.05 was considered statistically significant). In 
which the values are statistically significant, Mann–Whitney 
U test was performed. Spearman’s correlation coefficients (rs)  
were used to find the correlation between pain and OHIP in 
each study group.

Results
One hundred and twenty patients were screened, 30 of 
whom were excluded for not meeting the eligibility criteria.

►Table 1 shows the impact values of root canal prepara-
tion for each group on the OHIP-14 for the whole sample. The 
most frequently found impacts were “felt self-consciousness.” 
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No significant differences between groups were identi-
fied with regard to the severity of the impact following 
root canal preparation. The mean VAS score (Protaper Gold 
[Dentsply, Tulsa Dental Specialties, Tulsa, Oklahoma, United 
States)-2.67, Neoendo flex (Neoendo, India)-1.23, Hyflex 
EDM/CM [Coltene Whaledent]-1.87) was significantly differ-
ent with the p-value <0.001.

►Fig.  1 shows there is a positive correlation found 
with OHIP and VAS except for “functional limitation” in  
Neoendo.

Discussion
The patient's perspective on his/her health status is important 
for the determination of treatment planning as well as for the 
assessment of health-related outcomes.15 Pain is undeniably the 
major determinant of quality of life and is often the main reason 
that people seek root canal treatment.16 Postoperative pain is 
due to individual patient-related factors, idiopathic causes, and 
aspects based on chemical–mechanical debridement of root 
canals.17 Debris resulting from the use of dental instruments 
can be extruded to periodontal tissues8,18,19 and the volume of 
extruded debris depends on the technique of instrumentation 
used.20-22 Therefore, the intensity of postoperative pain may be 
associated with the root canal preparation system.11

Also, patients with an indication for root canal treatment, 
without preoperative pain, were included in the ongoing ran-
domized clinical trial. In an attempt to isolate possible pre-
dictors of postoperative pain, teeth with a history of pulp and 
periapical involvement with spontaneous pain are removed. 
Patients with a diagnosis of symptomatic irreversible pulpitis 
were excluded.

The 24-hour follow-up period for determining the key 
outcome (impact of the instrumentation on quality of life) 
was calculated because postoperative pain that usually 
occurs as a result of the acute inflammatory response in the 
periapical tissues starts within a few hours or days of instru-
mentation of the root canal.10 The inflammatory response of 
the periodontal ligament is more dependent on the design of 
the endodontic instrument than the number of instruments 
inserted into the root canal, according to clinical studies test-
ing the rotary file systems.23Ta

bl
e 

1 
 C

om
pa

ris
on

 o
f O

H
IP

 s
co

re
s 

an
d 

pa
in

 b
et

w
ee

n 
th

e 
st

ud
y 

gr
ou

ps

G
ro

up
n

M
ea

n 
(S

D
)

Ra
ng

e
M

ed
ia

n 
(Q

1–
Q

3)
Kr

us
ka

l–
W

al
lis

 te
st

M
an

n–
W

hi
tn

ey
 U

 te
st

 (p
-V

al
ue

)

Ch
i-s

qu
ar

ed
 

va
lu

e
p-

Va
lu

e
1 

vs
. 2

1 
vs

. 3
2 

vs
. 3

O
H

IP
-1

4
Pr

ot
ap

er
30

21
.1

3 
(7

.6
9)

8–
43

22
.5

 (1
5–

26
.2

5)
4.

58
7

0.
10

 (N
S)

–
–

–

N
eo

en
do

30
17

.6
3 

(4
.8

1)
7–

25
18

.5
 (1

5–
21

.5
)

Hy
fle

x 
ED

M
/C

M
  

(C
ol

te
ne

 W
ha

le
de

nt
) 

(C
ol

te
ne

 W
ha

le
de

nt
)

30
17

.8
3 

(5
.8

0)
6–

29
17

.5
 

(1
3.

75
–2

3.
25

)

Pa
in

Pr
ot

ap
er

30
2.

67
 (1

.2
7)

0–
5

3 
(2

–4
)

23
.9

87
<0

.0
01

a
<0

.0
01

a
0.

00
8a

0.
00

2a

N
eo

en
do

30
1.

23
 (0

.6
8)

0–
2

1 
(1

–2
)

Hy
fle

x 
ED

M
/C

M
  

(C
ol

te
ne

 W
ha

le
de

nt
) 

(C
ol

te
ne

 W
ha

le
de

nt
)

30
1.

87
 (0

.8
2)

0–
3

2 
(1

–2
)

Ab
br

ev
ia

tio
ns

: O
H

IP
-1

4,
 O

ra
l H

ea
lth

 In
de

x 
Pr

of
ile

-1
4;

 S
D

, s
ta

nd
ar

d 
de

vi
at

io
n.

a p 
< 

0.
05

, s
ta

tis
tic

al
ly

 s
ig

ni
fic

an
t;

 p
 >

 0
.0

5,
 n

on
si

gn
ifi

ca
nt

, N
S.

Fig. 1  Spearman’s correlation test. p < 0.05, statistically significant; 
p > 0.05, nonsignificant, NS.
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Tanalp et al24 performed a quantitative analysis of the 
amount of apically extruded debris using three different 
rotary instrumentation systems, finding that all rotary instru-
mentation techniques produce some apical debris extrusion. 
In the present study, the impact of the postoperative period 
worsened with the domains “physical pain,” “psychological 
discomfort.” No significant differences were found in the com-
parison of OHIP scores between study groups. The immuno-
logical aspects of postoperative flare-up have been studied by 
several researchers who concluded that antigens emanating 
from the root canal result in the development of an antigen–
antibody complex when pushed beyond the apical foramen, 
which can lead to a significant inflammatory response.25-28

The significant impact rate provided by the “felt 
self-conscious” element was verified by the significant 
positive association with the pain assessed using the VAS. 
Research assessing the relationship between endodontic fac-
tors and OHRQoL also found higher scores in the domains of 
physical pain and psychological discomfort indicating that 
the consequences of endodontic problems are conveyed hier-
archically by symptoms and harm29

In addition to performing root canal preparation with suf-
ficient disinfection and pain control, the dentist must pro-
vide treatment capable of preventing or treating the negative 
effects of such therapy. A holistic approach leads to increased 
commitment to postoperative care, which undoubtedly has 
an impact on the quality of life.

Conclusion
Within the limitations of the present study, Protaper Gold 
(Dentsply, Tulsa Dental Specialties, Tulsa, Oklahoma, United 
States) showed a highly significant difference in postopera-
tive pain when compared with other file systems. No signif-
icant differences were found in the quality of life among the 
study groups.

Note
This study provides a clinical guideline for the dentists 
for successful endodontic therapy without postoperative 
pain.
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