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ABSTRACT

Purpose: This study was designed to evaluate the postoperative pain and periapi-
cal healing after single and two visits endodontic treatment using twisted file adaptive
“TF Adaptive” Ni-Ti rotary system. Subjects and Methods: Twenty patients requir-
ing endodontic treatment for necrotic single rooted teeth with periapical lesion were
enrolled in this study. The selected patients were divided into two groups (10 patients
each) according to the number of visits; Group I: single visit endodontic treatment and
Group II: two visits endodontic treatment. The root canals were prepared using the TF
Adaptive system. In group I the obturation was done by modified single-cone technique
in a single visit, while in group II the obturation was done in the second visit. Evalua-
tion of postoperative pain at 24, 48 and 72 hours after obturation and periapical healing
after 6 and 12 months was done. Results: There was no statistical significant differ-
ence between the two groups either in postoperative pain or in the periapical healing.
Conclusion: Single visit and two visits endodontic treatment protocols were compa-
rable regarding the incidence of postoperative pain and periapical healing.

INTRODUCTION

Pain of endodontic origin is widely feared by the public, but only
17% of patients experiencing root canal treatment described it as their
most painful dental experience. Root canal treatment clearly reduces
pain prevalence and severity although immediate postoperative pain
severity may sometimes slightly exceed the pretreatment severity levels.
Ongoing inflammatory processes or apical instrumentation especially
with preexisting periradicular inflammation may cause postoperative
pain .

1. Dentist, Ministry of Interior.

2. Professor and Head of Endodontic Department, Faculty of Dental Medicine for Girls, Al-Azhar University, Cairo, Egypt.

3. Assistant Professor, Endodontic Department, Faculty of Dental Medicine for Girls, Al-Azhar University, Assiut, Egypt.

* Corresponding author email: samehhamoudal @hotmail.com



(362) ADJ-for Girls, Vol. 8, No. 3

Exacerbation of a pulpal or periradicular pa-
thosis with a subsequent development of pain and
swelling after the initiation or continuation of the
root canal treatment. Pain usually starts within a
few hours or days after root canal procedures and
frequently requires unscheduled visits .

A previous study has reported varying frequen-
cies of flare-ups, ranging between 1.4% and 16%.
Although all instrumentation techniques produce
apical extrusion of debris even when the preparation
maintained at the apical terminus, the difference lies
in the ability of some techniques to extrude less de-
bris than others do ©.

The comparison between single and multiple
visits endodontic treatment on postoperative pain
and healing showed that single-visit root canal
treatment has become preferable than multiple
visits root canal treatment since it allows better time
saving, cost effectiveness, better patient acceptance,
and eliminates the risk of inter- appointment
infection. The recent inventions in rotary Ni-Ti
systems and irrigation delivery devices have made
chemo-mechanical debridement of root canal in
single-visit convenient .

Previous study reported that cone beam com-
puted tomography (CBCT) offers greater diagnostic
sensitivity than periapical radiography © The fact
of being able to see the images in three dimensions
improves and advances the diagnosis. However,
previous study compared the dimensions of the
periapical radiolucency using two-dimensional ra-
diography and CBCT, reported no significant differ-
ences between the two techniques ©. Therefore, this
study was designed to evaluate postoperative pain
and healing rate of periapical lesion after single visit
or two visits endodontic treatment using rotary Ni-
Ti system (Twisted file adaptive).

MATERIAL AND METHODS

A total of 20 patients were selected from the
outpatient clinic, Faculty of Dental Medicine for
Girls - Al Azhar University. Inclusion criteria
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involved, patient’s age between 20-35 years with no
sex predilection, patients have a non-contributory
medical history, patients not receiving any
palliatives or analgesics before the treatment by 24
hours and restorable single rooted teeth diagnosed
clinically as necrotic pulp and radiographically has
periapical radiolucency 1-5 mm in diameter. Patients
were fully informed about the study’s procedures,
benefits and risks. They signed informed consent
and research ethics committee approval obtained
from Faculty of Dental Medicine for Girls Al Azhar
University. The exclusion criteria were: pregnant,
lactating female patients, patients with a positive
history of pain, or analgesics intake, teeth with open
apex and non-restorable teeth.

The selected patients were divided into two
groups (10 patients each) according to the number
of visits:

Group I: single visit endodontic treatment.

Group II: Two visits endodontic treatment.

Endodontic treatment steps:

Local anesthesia (mepecaine L-carpule) was
delivered to the patients, followed by application
of rubber dam. Access cavity preparation was
performed using round bur # 3 (Dia-bur, Mani,
Japan), canals’ patency was done with hand K-files
(Mani, Japan) #10. Working length was determined
using an electronic apex locator (Root ZX J. Morita
USA) and confirmed with periapical radiograph to
be 0.5-1 mm shorter than radiographic apex.

Root canal instrumentation:

Rotary TFA Ni-Ti system on Elements Motor
was used. Pulp chamber was flooded with 2.6%
sodium hypochlorite then the TFA green MLI1
file (Medium Large) (# 25 taper 8%) was slowly
advanced in repeated steps until the working length
was achieved. The yellow ML2 (# 35 taper 4%)
was used until the file reached the working length.
Canals were thoroughly irrigated with 2 ml of 2.6%
sodium hypochlorite between every successive files
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using a 27-gauge needle at a depth of 2-3 mm from
the working length. Finally, 5 ml of 2.6% sodium
hypochlorite followed by 5 ml of 17% EDTA
solution followed by 10 ml of distilled water were
used as a final flush of the canals.

Root canal obturation:

In group I, obturation was done using modified
single-cone technique with gutta percha # 35 taper
4% ,and AH plus sealer in the same visit. Radiographs
were taken to ensure master cone length, then the
canals were dried using paper points and AH plus
sealer was introduced into the canals by the master
cone which was coated with sealer then inserted
into the canal to the full working length. Auxiliary
cones #25 taper 2% were added and compacted by
#25 spreader according to the space remaining next
to the master cone. The excess gutta-percha was
removed using a heated condenser tip, postoperative
radiographs were taken to ensure proper obturation.
The coronal final restoration was done by Filtek ™
7 250 light cured composite.

In group II, calcium hydroxide was used
as intracanal medicament for one week after
cleaning and shaping. Calcium hydroxide META
paste, is a ready-made paste in a plastic syringe,
that was injected inside the canal, reached 3mm
shorter than the working length then calcium
hydroxide application was checked with periapical
radiographs. Resin-modified glass ionomer was
used as a temporary restoration to ensure proper
sealing with no leakage of any oral fluids inside
the root canals. At the second visit (after 1 week),
rubber dam was applied, resin-modified glass
ionomer filling and intracanal medicament were
removed, final irrigation was done using 5 ml of
2.6% sodium hypochlorite followed by 5 ml of 17%
EDTA followed by 10 ml of distilled water, then
the canals were dried with paper points. The canals
were obturated by modified single-cone technique
as mentioned in group 1.
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After obturation, the patients were dismissed
with placebo capsule (empty capsule filled  with
milk powder) and a written prescription for anal-
gesic (400 mg Ibuprofen). Patient were instructed
to take medication only in the presence of moder-
ate-sever pain, where they were asked to take the
placebo tablet first after 1 hour from the treatment,
and in case of persistence of moderate-severe pain
after 6-8 hours from the first tablet. A prescription
of antibiotic (amoxicillin 500 mg two times daily
for 7 days) was also given in case of swelling. The
patients were asked to contact the operator prior to
taking the analgesic or antibiotic. In addition, the
participants were asked to fill the pain dairy and
record the pain levels at 24, 48 and 72 hours after
obturation.

Pain assessment was done postoperatively
using the Visual Analogue Scale (VAS) after 24, 48
and 72 hours after obturation. The VAS scale was
presented in different ways to facilitate the patient
understanding and recording of pain intensity. It
expressed pain numerically, verbally and visually.
Numerical description represented a 10-point scale,
ranging from no pain (score 0) to extreme pain (score
10). Verbal description ‘in Arabic’ represented as;
no pain (0), mild pain (1-3), moderate pain (4-6) and
severe pain (7-10). Visual description represented
as graphical logo for illiterate patient and easy
usage. The dentist called the patient at times points
to remind him/her to use the pain dairy. Patient were
asked to record the timing, and the number of tablets
taken in the postoperative analgesic tablet chart.

The periapical lesion size was evaluated using
cone beam computed tomography (CBCT) postop-
eratively, after 6 and 12 months by tracing the size
of periapical lesion after these periods of time, also
the periapical healing rate was evaluated after 6 and
12 months.

Statistical analysis:

The Data were tabulated and statistically analyzed
using Statistical Package for Social Sciences
(SPSS). Data were expressed as mean and standard
deviation. Comparisons between the two groups
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concerning normally dispersed numeric variables
were done using the t-test. Non-normally dispersed
numeric variables were compared by Mann-
Whitney test. Comparisons over time regarding
numeric variables were done by Friedman test and
pair wise difference were detected by Wilcoxon
rank test. For categorical variables, differences were
analyzed with chi square (2) test and Fisher’s exact
test when appropriate. Adjustments of P-value were
done using Bonferroni method for multiple testing.
All P-values are two-sided. P-values < 0.05 were
considered significant.

RESULTS

1. Postoperative pain incidence:

The postoperative pain incidence at different
pain categories (no pain, mild pain, moderate pain
and severe pain) for the two groups were presented
in Table (1).

1. Comparison of postoperative pain incidence
between groups:

After 24 hours: In group I; 40% had no pain,
30% had mild pain, 25% had moderate pain and
5% had severe pain, while in group II; 45% had no
pain, 25% had mild pain, 25% had moderate pain
and 5% had severe pain. There was no statistically
significant difference between the two groups
(P=0.891).

After 48 hours: In group I; 55% had no pain,
30% had mild pain, 10% had moderate pain and 5%
had severe pain. However, in group II; 60% had no
pain, 20% had mild pain, 20% had moderate pain,
and 0% had severe pain. There was no statistically
significant difference between the two groups
(P=0.732).

After 72 hours: In group I; 75% of cases had no
pain, 20% had mild pain, 5% had moderate pain,
and 0% had severe pain. However, in group II; 85%
of cases had no pain, 10% had mild pain, 5% had
moderate pain, and 0% had severe pain. There was
no statistically significant difference between the
two groups (P=0.642).
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II. Comparison of postoperative pain incidence
within each group:

Group I: The mean scores of pain levels
recorded with VAS after 24 hours, 48 hours and
72 hours were 12,9 and 5 respectively. The results
showed that, there was a statistically significant

decrease in pain levels by time (P<0.001).

Group II: The mean scores of pain levels
recorded with VAS after 24 hours, 48 hours and
72 hours were 11, 8 and 4 respectively. The results
showed that, there was a statistically significant

decrease in pain levels by time (P<0.001).

Table (1):

pain incidence between the two tested groups at

Descriptive analysis of postoperative

different pain categories.

Group I Group II
Period Pain (Single visit)  (Two Visits) p_yajue
category
[n (%)] [n (%)]
Nopain  8(40%) 9(45%)
Mild
% pain 6(30%) 5(25%)
=
T Moderate  5(25%) 5(25%) 0.891
Sever
it 1(5%) 1(5%)
Nopain  11(55%) 12(60%)
n  Mid 6(30%) 4(20%)
= pain
E 0.732
% Moderate  2(10%) 4(20%)
Sever
ot 1(5%) 0(0%)
Nopain  15(75%) 17(85%)
Mild
é oain 420%) 2(10%)
=
S Moderate  1(5%) 1(5%) 0.642
Sever
i 0(0%) 0(0%)
P-Value <0.001* <0.001*

* Significant difference: significant (P< 0.05).
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2. Postoperative periapical lesion size:

The mean values and standard deviation of
postoperative periapical lesion size by CBCT in
mm? of the two groups were presented in Table (2)
and (Fig. 1)

Table (2): Descriptive analysis of the size of
periapical lesion by in mm3 of the tested groups.

Group I Group II
(Single visit) (Two visits)
Period P-Value
Mean Mean
i) SD i) SD
Postoperative 208 +51 180 +40 0.325
et 98%  +35  80* £33  0275"
months
After 12 o 13 15+ 10 0.153
months
P-Value <0.001* <0.001*

* Significant difference:
significant = ns

significant (P< 0.05) non

20 15

After 6
months

postoperative

After 12
hs

Group | (Single visit) Group II (Tw

Figure (1): A bar chart comparing the mean values of the
size of periapical lesion by between the two groups
postoperatively, after 6 and 12 months.

1. Comparison of change in periapical lesion size
between groups:

Postoperatively: The mean values and standard
deviation of the postoperative periapical lesion
size in group I and II were (208+51) and (180+40)
respectively. The results showed that, there was no
statistically significant difference between the two
groups (P=0.325) (Fig. 2).
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After 6 months: The mean values and standard
deviation of the periapical lesion size in group
I and II were (98+35) and (80+33) respectively.
The results showed that, there was no statistically
significant difference between the two groups
(P=0.275) (Fig.3).

After 12 months: The mean values and standard

deviation of the periapical lesion size in group
I and II were (20+13) and (15+10) respectively.
The results showed that, there was no statistically
significant difference between the two groups
(P=0.153) (Fig. 4).

Figure (2): A photograph showing CBCT image of periapical
lesion size in mm3 of lower right lateral incisor
postoperatively.

Figure (3): A photograph showing CBCT image of periapical
lesion size in mm3 of lower right lateral incisor after
6 months.

Figure (4): A photograph showing CBCT image of periapical
lesion size in mm3 of lower right lateral incisor after
12 months.
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II. Comparison of change by time in periapical
lesion size within each group:

Group I: The mean values and standard devia-
tion of the periapical lesion size postoperatively,
after 6 months and after 12 months were (208+51),
(98+35) and (20+13) respectively. The results
showed that, there was a statistically significant de-
crease in periapical lesion size by time (P<0.001).

Group II: The mean values and standard
deviation of the periapical lesion size postoperatively,
after 6 months and after 12 months were (180+40),
(80+£33) and (15+10) respectively. The results
showed that, there was a statistically significant
decrease in periapical lesion size by time (P<0.001).

3. The healing percentage of periapical lesion:
(Table 3) and (Fig. 5).

I. Comparison of healing percentage of
periapical lesion between groups:

After 6 months: The healing percentage of
periapical lesion in group I and II were 52% and
55% respectively. The results showed that, there was
no statistically significant difference between the
two groups in the healing percentage of periapical
lesion (P=0.707).

After 12 months: The healing percentage of
periapical lesion in group I and II were 90% and
92% respectively. The results showed that, there was
no statistically significant difference between the
two groups in the healing percentage of periapical
lesion (P=0.698).

I1. Comparison of healing percentage of periapi-
cal lesion within each group:

Group I: The healing percentage of periapical
lesion after 6 months and after 12 months were 52%
and 90% respectively. The results showed that, there
was a statistically significant increase in the healing
percentage of periapical lesion by time (P<0.001).
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Group II: The healing percentage of periapical
lesion after 6 months and after 12 months were 55%
and 92% respectively. The results showed that, there
was a statistically significant increase in the healing
percentage of periapical lesion by time (P<0.001).

Table (3): The healing percentage (%) of periapical
lesion of the two groups.

. Group I Group II
Period . . . P-Value
(Single visit) (Two visits)
After 6 months 52% 55% 0.707
After 12 months 90% 92% 0.698
P-Value <0.001* <0.001*

* Significant difference significant (P< 0.05)

Percentage of periapical healing

After 12
months

After 6 months

Group | (Single visit) Group Il (Two visits)

Figure (5): A bar chart comparing the healing percentage of
periapical lesion between the two groups after 6 and
12 months.

DISCUSSION

Clinical success of endodontic treatment ana-
lyzed based on different points of view, according
to values that involve the dentist, the patient or the
tooth itself. References for the dentist are the value
of symptom (clinical silence — absence of pain), the
value of image (root canal space filled with no evi-
dence of periapical inflammation), and the value of
clinical condition (a well-restored and functioning
tooth) .
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Although contemporary endodontic treatment
can be pain free during the procedure, patients may
still experience some pain after the appointment.
Pain following root canal instrumentation and/
or obturation represents a considerable problem
for both patients and endodontists. It is stated that
despite the recent advances in root canal treatment
and better understanding of the pulpal and periapical
inflammation, up to 40% of all endodontic patients
report postoperative pain of varying levels ®.

In most cases, dentin chips, pulp tissue frag-
ments, necrotic tissue, microorganisms and intraca-
nal irritants extruded from the apical foramen during
the canal instrumentation. This is of concern since
material extruded from the apical foramen related
to inflammation of periapical tissue, postoperative
pain and/or to a flare up . Apical extrusion is com-
mon in all preparation techniques, but the amount
of extruded material varies. Thus, one of the aims of
canal preparation must be to minimize apical extru-
sion in order to prevent unwanted pain and inflam-
mation, and it would seem logical to use techniques,
which minimize this occurrence %,

The experimental design of the present study
aimed to evaluate the postoperative pain (by visual
analogue scale after 24 hours, 48 hours and 72 hours),
and the healing rate of periapical lesion (using cone
beam computed tomography (CBCT) after 6 and 12
months) after single and two visits endodontic treat-
ment using rotary Ni-Ti system; (Twisted file adap-
tive size Medium Large L1, and L 2)

In the present study, twenty patients requiring
endodontic treatment for single rooted teeth with
periapical lesion were enrolled in this study with no
sex predilection. Their age range was 20 - 35 years
old to avoid extremities in pain rates with young
or geriatric participants as well as to avoid the
possibility of calcification in geriatric participants.

The flora of infected root canals showed the
presence of a variety of microorganisms; these
microorganisms may be responsible to produce
enzymes and endotoxins, which may be responsible
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forpersistence of painful periapical lesion. Therefore,
the use of an intracanal medicament has been
encouraged for eradicating microorganisms!?,

Necrotic pulp is usually not responsive to pulp
testing; the pulpal blood supply is absent, and the
pulpal nerves are non-functional. Endo-ice (cold
test) was used to assess pulp vitality of included
teeth because it is convenient, easy to use and
reliable @39,

Nickel-titanium rotary instrumentation tech-
niques have become popular in recent years since
they can facilitate shaping procedures, decrease the
amount of extruded debris, and while minimizing
iatrogenic errors, being more flexible than stainless
steel instruments . TF Adaptive employs a pat-
ented unique motion technology, which automati-
cally adapts to instrumentation stress, when used in
the Elements Motor while in TF Adaptive setting.
When the TF Adaptive instrument is not (or very
lightly) stressed in the canal, the movement can be
described as a continuous rotation, allowing better
cutting efficiency and removal of debris 19,

Since rotary, hand or hybrid instrumentation,
even when performed correctly, are inadequate
to clear all organic and inorganic debris from the
root canal system. Irrigating solutions play an
important role, making up for the shortcomings of
instrumentation and complementing endodontic
disinfection procedures 7. In this study, irrigation
was performed by 2.6% NaOCl irrigating solution
between successive files due to its antimicrobial
activity and tissue dissolving effect. In vitro study
showed the importance of the removal of smear
layer and the presence of patent dentinal tubules
in decreasing the time necessary to achieve the
disinfecting effect of intracanal medications ¥,

Needle penetration was done 2-3mm shorter than
the working length using 27-gauge side vent irrigat-
ing needle for irrigant delivery since open ended
needles produce higher apical pressure increasing
the risk for apical extrusion of debris which in turn
increases the probability of postoperative pain 19,
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In this study, the modified single-cone technique
was used for obturation. Previous study revealed
less pain immediately after single cone obturation
technique in contrast to lateral compaction technique
@9 Additionally, the AH Plus resin-based root canal
sealer was selected because of its high physical
properties, micro retention to root dentin, proper
sealing ability, good radiopacity, great stability in
solution, and adequate biological performance “V.

Clinical studies have shown that single-visit
endodontic therapy was accompanied with less
postoperative pain when compared to multiple-visits
endodontic therapy, while other studies revealed no
statistically significant difference between single-
and multiple-visits endodontic therapy with respect
to incidence of postoperative pain 2.

Due to its several advantages, single visit end-
odontic therapy has become a common practice.
Those advantages include less appointments, less
cost, unlikelihood of inter-appointment contami-
nation, elimination of the need to re-familiarize
the tooth anatomy by the clinician, and reduced
chances of immune reactions towards intra-canal
medicaments .

The patient’s subjective assessment and its
measurement are considered as the main challenges
in investigating pain. The Visual Analogue Scale
(VAS) for pain assessment was reported to be an
easy method to use, sensitive to treatment effects,
applicable in a variety of practice settings and the
results are reproducible. This method, is reported
to be more sensitive to small changes in pain,
reproducible, independent of language, and easily
understood ** %

24,48, 72 hours follow-up periods were selected
in conformance with study which showed that post-
operative pain is more likely to happen in the first
24 hours, then decreases afterwards as time passes
and reduces considerably to minimal levels®®.

In the present study, the healing rate of periapical
lesion was observed using cone beam computed
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tomography (CBCT) after 6 and 12 months. The
sensitivity of periapical radiolucencies detected
using CBCT was significantly greater than with the
two-dimensional imaging techniques. Significant
differences between the latter and CBCT were only
observed in the case of the vertical measurements.
The follow up periods of 6, and 12 months interval
were selected for this study. Previous study reported
that the complete healing for an established apical
lesion detected at 1 year after obturation 7.

The results of postoperative pain showed that
there was no statistically significant difference
between the two groups at 24, 48,72 hours intervals.
This could be attributed to that the same protocol
was followed for the two groups and postoperative
pain is generally associated with instrumentation
kinematics, over-instrumentation, extruded debris,
or filling materials.

The results of the present study were in agreement
with previous studies which revealed no statistically
significant difference between single and multiple
visits endodontic therapies with respect to incidence
of postoperative pain 9. On the other hand, the
results were not coincide with clinical studies which
concluded that single-visit endodontic therapy was
accompanied with less postoperative pain when
compared to multiple visits endodontic therapy
@Y This discrepancies could be attributed to that
endodontic treatment used to take multiple visits
to complete, with one of the main reasons for this
being that it required a considerable amount of time
to complete the treatment, use of contemporary
endodontics techniques and equipment.

Regarding changes by time in VAS scales of the
two groups after 24 hours, 48 hours and 72 hours,
there was a statistically significant decrease in pain
levels by time. This could be due to that Ni Ti rotary
system could reduce the amount of extrusion of
debris, since the flutes of these instruments tend to
pull debris back towards the orifice.

These results were in agreement with previous
study which showed that postoperative pain is more
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likely to happen in the first 24 hours, then decreases
afterwards as time passes and reduces considerably
to minimal levels ®®.

The results of healing percentage of periapical
lesion reveled that there was no statistically signifi-
cant difference between the two groups after 6 or
12 months. This may be evidenced with a treatment
protocol with instrumentation to predefined larger
apical instrumentation sizes and irrigation Can lead
to healing in cases of apical periodontitis, which is a
significant finding compared with more dated stud-
ies that showed average healing of apical periodon-
titis cases .

The results of present study were in agreement
with another study of 12 months follow up after
initial nonsurgical root canal therapy on necrotic
teeth with apical periodontitis, which reported that,
there was no significant difference in radiographic
evidence of periapical healing between one visit
therapy and two visits therapy with an interim
calcium hydroxide/ chlorhexidine paste dressing **
Moreover, previous study concludes that both one-
and multi -session protocols had similar outcomes
without statistical significant difference ©V.

Another study showed no statistical significance
between one- and multi-appointment protocols, and no
correlation between the healing of periapical lesions
and the presence or absence of a positive bacteria
growth after the cleaning, shaping and irrigation ©2.

On other hand, the results of the present study
were not coinciding with a recent study that com-
pared the outcome of one-visit and two-visits pro-
cedures on dog’s teeth with apical pathology de-
termined by periapical radiographs and cone-beam
computed tomography scans. Favorable outcomes
occurred more frequently on the two-visits proce-
dure compared to one-visit procedure when deter-
mined by periapical radiograph or cone-beam tech-
nology ©¥. This could be attributed to the use of a
restrict endodontic protocol such as use of engine-
driven rotary adaptive nickel titanium files, rubber
dam, magnifying devices, electronic apex locator.
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CONCLUSION

Single visit and two visits endodontic treatment
protocols were comparable regarding the incidence
of postoperative pain and periapical healing.
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