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EVALUATION OF POSTOPERATIVE PAIN AFTER IRRIGATION WITH
DIFFERENT IRRIGATION TIPS IN TEETH WITH IRREVERSIBLE
PULPITS (A RANDOMIZED CLINICAL TRIAL)
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ABSTRACT

This randomized clinical trial evaluated and compared the post-procedural pain after using
two different irrigation tips; end-vented NaviTip tip and double side-vented NaviTip irrigator tip
immediate postoperatively and 4, 12, 24, 48, 72 hours and 7 days with irreversible pulpitis in
mandibular posterior teeth.

Participants and methods: 38 patients aged between 18-60 years were included in the study
and underwent one-visit root canal treatment. NiTi ProTaper system was used for the preparation
of root canals, then participants were randomly divided into two equal categories based on the
used irrigation needle: Category (A) Vented end Tip NaviTip 29-gauge of 27 mm (control) and
Category (B) NaviTip 31-gauge 27 mm with Side vented Irrigator Tip (intervention), The irrigation
needles were penetrated at a distance of 2 mm less than the operating length. Postoperative pain was
recorded through numerical rating scale (NRS) and at varied periods during follow up as previously
mentioned. The intake of the given placebo capsules and prescribed analgesic tablets were recorded.

Results: The two groups revealed no considerable difference in the demographics, prevalence
of pre-procedural pain and postoperative pain at 4, 12, 24 and 48 hours as well as 7 days (P>0.5).
Also, the two categories displayed no statistical variance regarding intake of placebo and analgesic
tablets (P>0.5).

Conclusion: It could be suggested that there is no significance difference between End and
Side vented NaviTip and between numbers of analgesics pills intake between two categories. There

was considerable reduction in intensity of preoperative pain compared with the other time periods.
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INTRODUCTION

The removal of microorganisms from the root-
canal system and the avoidance of their reinfection
are the main factors determining the outcome of
endodontic treatment. The root canal system is
designed with continuous irrigation in mind to
clear the root canal space of bacteria, biofilms, and
other detritus, as well as inflammatory and necrotic
tissue. ’ More than 35% of the root canal’s surface
may remain uninstrumented during non-surgical
root canal therapy, despite the availability of a

plethora of contemporary methods and tools.

Sodium hypochlorite (NaOCl) has a broad
anti-bacterial spectrum, possesses some ability to
inactivate endotoxins.®*? and dissolves pulpal
collagen and remnants. Despite its disagreeable
flavor, toxicity, and incapacity to entirely eliminate
the smear layer, NaOCI is still the preferred
irrigant. ©

The problem of needle irrigation is the
requirement for the irrigation needle to be in close
proximity to the apex in order to increase irrigation
efficiency, as it has been shown that the irrigating
solution is delivered only. 1- 2 mm deeper than
the tip of the needle. ” Nonetheless, the likelihood
of apical ejection of the irrigant increases with
the distance between the needle tip and the apical
tissues; ® with subsequent irritation of the periapical
tissue in the form of swelling, pain, and damaged
tissue. The risk of irrigant extrusion beyond the
apex during irrigation is reduced when a safe end
side vented needle is used in close proximity to the
apex. ¥

Irrigant extrusion beyond the apex is considered
one of the most common reasons that may cause
postoperative pain. ¥ Few studies investigated the
impact of irrigation devices and strategies on post-
operative pain "2 Therefore,, this work aimed to
compare post-surgical pain intensity at immediate
postoperatively, 4 hours, 12 hours, 24hours 48
hours, 72 hours and 7 days following of side and
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end vented needles usage while treating mandibular
posterior teeth with symptomatic or asymptomatic
irreversible pulpitis.

PARTICIPANTSAND METHODS

This is a randomized clinical trial; comparing
douple side port irrigator tip NaviTip® 31-gauge
27 mm with end vented tip NaviTip® 29-gauge 27
mm. 38 patients ranged between 18-60 years with
asymptomatic or symptomatic teeth with irreversible
pulpitis in mandibular posterior recruited from the
oral and dental medicine faculty, Cairo University.
All participants had good health and receiving no
medications that would change pain perception.
Ethical approval and informed written consent
from the patients were obtained. Exclusion was
guaranteed for those with systemic disorders that
could impact the therapy, pregnant females, and
allergy to the used materials, necrotic pulp teeth,
sweeling, periapical radiolucency, or sinus tract.

After history taking and investigations (periapical
radiographs and pulp vitality tests), patients were
anesthetized using Mepivacaine HCl 3% (ALEX
CO.,Egypt) (3.6 ml). Access cavity preparation was
done by a small round Endo-Z bur. Rubber dam was
used for tooth isolation. Using an apex locator, the
working length was calculated and radiographically
verified to be 0.5—-1 mm shorter than the radiographic
apex. Rotary ProTaper made of nickel-titanium
was used to prepare root canals. The canals were
irrigated using the assigned irrigation protocol. For
each group, the irrigation was applied as follows:

Group 1: Double side port irrigator apex NaviTip®
31-gauge 27 mm (Ultradent Products Inc.,
South Jordan, UT, USA).

Group 2: End vented apex NaviTip 29- the gauge
27 mm (Ultradent Products Inc., South
Jordan, UT, USA).

All patients underwent distribution of sodium
hypochlorite by a syringe. Irrigation was performed
within 2 mm short of the final working length, which
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was verified by rubber stops. After using each rotary
instrument for a duration of 30 seconds, 2 milliliters
of 2.5% NaOCI were expressed. As a last flush,
10 milliliters of distilled water were added after 3
milliliters of 17% EDTA was used for a minute to
remove the smear layer.

The canals were obturated using ProTaper
gutta percha cones matching the final preparation
size and auxiliaries as needed till the canal orifice
opening with Resin based Sealer ADSEAL. All the
interventions were performed in one visit. The tooth
was restored using temporary filling.

All candidates received one capsule of placebo
and tablets of 200 mg ibuprofen following treatment
and to take the placebo then only one pill if needed
within the 0—4-hour time interval following treat-
ment and administration of one every 8 hours in case
of pain and to calculate the frequency of pills needed.
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RESULTS

In each group, there was a potential reduction
in median preoperative NRS scores compared
with immediate postoperative, 4, 12, 24, 48 and
72 hours, as well as 7 days. However, there was
no statistically significant decrease in median NRS
scores comparing immediate postoperative with 48
and 72 hours and one week. Also, no statistically
considerable decrease was found in median NRS
scores comparing scores at 48 hours to 72 hours and

7 days or comparing 7 days to 72 hours.

The pain incidence wasn’t varied in immediate-
postoperative, after 4 hours, after 12 hours, after
24 hours, after 48 hours at different pain categories
between the two groups. After 72 hours, the pain

disappeared in both categories.

TABLE (1) Numbers (n), proportions and findings of Chi-square (x2) and fisher exact tests for comparison
of pain incidence for different pain categories between the two groups.

Different

Group A

Group B

Pai P val
Time intervals ain category No % No % value
Mild 0 0.0 1 53
Preoperative pain Moderate 9 474 6 31.6 0410
Severe 10 52.6 12 632
. No Pain 14 73.7 16 84.2
Immediate Mild/moderate 5 26.3 3 15.8 0.693
No Pain 1 53 1 53
Mild 9 474 10 52.6
After 4hr Moderate 7 36.8 5 263 0-900
Severe 2 10.5 3 15.8
No Pain 3 158 21.1
Mild 9 474 10 52.6
After 12h 0.897
ter 12hr Moderate 6 316 4 211 ?
Severe 1 53 1 53
No Pain 6 31.6 7 36.8
After 24hr Mild 11 579 11 579 0.815
Moderate 2 10.5 1 53
No Pain 16 84.2 16 84.2
After 48hr Mild/moderate 3 15.8 3 158 1.000

Patients take Placebo: There was no considerable variance between the two categories.
Treated Patients (200mg Ibuprofen): there was no potential variance between the categories.
The number of Ibuprofen pills administrated: The number of Ibuprofen pills intake between both groups wasn’t varied

(p=0.904).
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DISCUSSION

Post-surgical pain is any pain that occurs
following RCT initiation, whereas flare-up is the
onset or pain continuation and/or swelling post
endodontic management. (314

The objective of this trial was the comparison of
difference in postopergative pain following usage of
irrigation using End and side vented NaviTip nee-
dle. Pain after treatment of root canal is a common
event for patients . Among the mechanical causes
of irreversible pulpitis patients’ postoperative dis-
comfort are over-instrumentation, and among the
chemical causes are the extrusion of irrigants, intra-
canal materials, or filling materials. '® Great effort
was exerted to minimize any unavoidable causes
of postsurgical pain. This trial included only can-
didates who had spontaneous pain associated with
non-reversed pulpitis teeth with no radiological
signs or clinical symptoms of chronic or acute or
apical periodontitis 7.

Mandibular posterior teeth (premolars and
molars) were eligible because of higher incidence
of post- operative pain and flare-up than maxillary
teeth®19). This might be attributed to the dense bone
trabeculae with lower blood flow and localized
infection resulting in delayed healing in mandibular
teeth ®. In addition, longer time is needed to treat
posterior teeth with resultant decreased anesthetic
efficacy and increased patient apprehension might
contribute to the higher postoperative pain.?”
Kirchner et al.?" stated no significant variation
in postprocedural pain between mandibular molars
and premolars.

In this work, intracanal irrigant was 2.5%
of NaOCl in agreement with Gomes-Filho et
al.?? who demonstrateda good biocompatibility.
Irrigation was performed within 2 mm below the
intended operating length, as confirmed by rubber
stops. Bout- sioukis et al.'” reported that the
needle penetration depth of 2 or 3 mm shorter from
working length was considered as a proper depth to
ensure adequate ex- change of irrigant as the apical
pressure decreased with effective debris removal.

Mahmoud Hamdy, et al.

NRS was used to measure the pain intensity
dur- ing access preparation and instrumentation as
it is characterized by sensitivity to small changes,
responsiveness, high test-retest reliability and
validity @

The intensity of pain was preoperatively
recorded, immediately and at 4, 12, 24, 48, 72
hours postoperatively and after 7 days. Recording
of pain was performed at intervals as the immediate
postoperative interval supply a reference for
postsurgical pain following root canal treatment ¥,
the 4hour postoperative interval provides adequate
time for the anesthetic impact to vanish @ and the
12- and 24-hour intervals were selected as researches
revealed that most cases of the postsurgical pain
occurred on the first day following endodontic
treatment.“® 2 One study “® found that most of
pain after endodontic treatment occurred 24-48
hours interval, hence, the pain was recorded at such
intervals in this study. Singh et al. @ displayed
that some subjects may complain pain till one week
following root canal treatment. Thus, pain was
evaluated at 72 hours and 7 days postoperatively.

Side vented NaviTip and End vented one dis-
played a notable decline in pain level that was re-
corded instantly postoperative, 4 hours, 12 hours,
24 hours, 48 hours, 72 hours and 7 days post- opera-
tively until lapsed. This is in line with previous re-
search that found reduction of post-obturation pain
incdence over time; it was highest during the first
48 hours, with a steady declining in the subsequent
7 days. ©0-3D

Results revealed no considerable variation
between End vented NaviTip and Side vented
NaviTip regarding postsurgical pain which was in
accordance to Middaha et al. ©2 who reported no
potential different between continuous ultrasonic
irrigation and end vented needle at different time
interval except first 24 hours as there was significant

decrease in pain in continuous ultrasonic irrigation
group.
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In accordance to the result of this study, Bilgil
et al. ®¥ found no clinical variation between vibringe
and conventional irrigation groups at different time
intervals.

This was in contrast to Ramamoorthi et al.
@9 who reported that Endo Activator resulted in
significantly less postoperative pain than syringe
with 27-gauge open end needle. This may be related
to irrigant activation by Endo Activator and the
treatment was performed in 2 visits. Moreover, two
rotary files were applied in the present work, only
universal ProTaper rotary files were used in the
mechanical preparation.

Also, in contrast to Al-zaka IM © found
significant less post pain by using the Safety Irrigator
than subsonic Endo Activator and conventional
irrigation. This could be explained by the safety
irrigator, an irrigation and evacuation device that
uses a big needle at the root canal orifice to evacuate
the solution and an apically delivered irrigant under
positive pressure through a thin needle with a lateral
hole. Also, the types of selected teeth were the
anterior ones, whereas in current study the posterior
ones were selected.

Placebos were administered to avoid
prompt administration of analgesics because of
psychological fear that could have an impact on the

study’s results. ¢

Patients were only prescribed 200 mg of
ibuprofen as an over-the-counter medication if they
experienced pain after taking the placebos drug
during the 7 days follow-up period. It has shown
to have a faster and higher effect on pain reduction
with minimal safety concerns. A minimal dosage
of ibuprofen was recommended because a bigger
amount could skew the results, particularly given
the extremely low pain levels produced by our
endodontic treatment approach overall. ¢?

The findings revealed no potential variations
between both groups in drug administration; thus,
the impacts of this variable were considered to be
minimized.
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CONCLUSION

It could be deduced that:

* Both side and end vented NaviTip displayed no
significant difference.

* The numbers of analgesics pills intake didn’t
differ be- tween two categories.

* Preoperative pain intensity revealed significant
reduction compared with other time intervals.
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