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Objective: This study aimed to evaluate the efficacy of intraligamentary
dexamethasone injection in reducing post-endodontic pain among patients with
symptomatic irreversible pulpitis.

Methodology: A descriptive case series was conducted at the Department of
Dentistry, Ilbn-e-Siena Hospital, Multan, from October 2023 to April 2024. A total
of 155 patients aged 18—65 years, presenting with irreversible pulpitis of less than
seven days’ duration, were enrolled using non-probability consecutive sampling.
After informed consent, all patients received a pre-operative intraligamentary
injection of dexamethasone (0.4 mL) using a pressure syringe following standard
anesthesia. Single-visit pulpectomy was performed 30 minutes post-injection by
an experienced endodontist. Postoperative pain was assessed at six hours using
a Visual Analogue Scale (VAS). Treatment success was defined as VAS < 3. Data
were analyzed using SPSS v23, and chi-square test was applied to assess
associations; p < 0.05 was considered significant.

Results: Of the 155 patients, 72 (46.5%) were male and 83 (53.5%) were female,
with a mean age of 38.6 + 10.4 years. Successful pain control was achieved in 109
(70.3%) patients, while 46 (29.7%) experienced persistent pain (VAS > 3). No
statistically significant association was observed between treatment success and
gender (p = 0.404), laterality (p = 0.928), or tooth location (p = 0.411).
Conclusion: Preoperative intraligamentary injection of dexamethasone
significantly reduced post-endodontic pain in patients with symptomatic
irreversible pulpitis, with a success rate of 70%. Incorporating this approach into
routine endodontic practice can enhance patient comfort and improve clinical
outcomes.

Keywords: Dexamethasone, intraligamentary injection, irreversible pulpitis,
post-endodontic pain, root canal therapy.
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Introduction

Dexamethasone is a potent glucocorticoid with anti-
inflammatory efficacy 25 times more than that of
hydrocortisone  18. Intraligament injection  of
dexamethasone can reduce or even prevent postoperative

pain in patients with irreversible pulpitis after root canal
treatment.

Health is considered as paramount assets of human life.12
Endodontic procedures are among commonly practiced
dental procedures.® Nowadays, there is a sharp rise in the
number of people suffering from anxiety. * Management of
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endodontic pain has a positive impact on reducing fear and
anxiety of endodontic patients.®

Endodontic pain management encompasses all aspects of
treatment; preoperative pain control includes accurate
diagnosis and anxiety reduction; while intraoperative pain
control mainly depends on effective local
anesthetic/operative techniques. Comprehensive
knowledge of local anesthetic solutions and their in-time
proper use are necessary for pain-free treatment.® Dental
patients may present with swelling, severe pain’ and in
dentistry, fear of cross infection is also there. 8° Most
individuals undertake endodontic treatment to get pain’s
relief. ®1°

However, management of postoperative pain may be as
important if not superior. Most of the endodontic patients
believe that pain perception subsequent to endodontic
treatment of a tooth is unavoidable, yet several clinical
trials indicated that postoperative pain occurs not in all
endodontic patients.'? Control of post-endodontic pain can
involve a variety of techniques and pharmacologic agents
including antibiotics, which are also prescribed, and
various factors & decisions are also taken into account
prior to their prescription. 314

Ineffectiveness of local anesthesia in symptomatic teeth
with irreversible pulpitis has always been a matter of
complexity and frustration for both patient and the
clinician.'® Various mechanisms have been proposed to
explain this phenomenon, prostaglandins which are
terminal products of arachidonic acid cyclooxygenase
(COX) pathway metabolism; can sensitize the nociceptors
to bradykinin and histamine factors as the main agents of
inflammatory soup in inflamed pulps.'6

Dexamethasone is a potent glucocorticoid with
antiinflammatory efficacy 25 times more than that of
hydrocortisone.'” Mehrvarzfar et al. have shown that supra
periosteal infiltration of dexamethasone can reduce or
even prevent postoperative pain in patients with
irreversible pulpitis.t® Dentist should also have knowledge
about anaphylactic Reaction due to local anesthesia.®

In cases of teeth with symptomatic irreversible pulpitis, the
failure rate of the inferior alveolar nerve block (IANB) can be as
high as 44-81%. *° Literature indicates that premedication with
ketorolac, meloxicam, ibuprofen, and dexamethasone enhances
the efficacy of IANB in mandibular molars with symptomatic
irreversible pulpitis..** Administration of dexamethasone has
been shown to improve IANB effectiveness, thereby reducing the
need for supplementary injections and increasing the dentist's
confidence in achieving adequate anesthesia. The objective of
this study was to evaluate the effect of intraligamentary

dexamethasone injection on post-endodontic pain in patients
with symptomatic irreversible pulpitis.

Methodology

This case series study of 06 months’ (October 19, 2023 to
April 19, 2024) duration was conducted at Department of
Dentistry, Ibn-e-Siena Hospital Multan. Sample size was
calculated using WHO calculator through formula for
single proportion. Where, Success of intraligamentary
dexamethasone injection = 73%,'® confidence level = 95
%, absolute precision = 7 %. Total sample size = 155

All the patients were assessed through history and medical
record review. Visual analogue scale was used to record
the severity of pain patients either male or female gender
in the age bracket of 18 - 65 years, presenting with
Irreversible pulpitis < 7-days duration, and able to
understand VAS pain scoring were included in the study.
Patients having known allergy or contraindications to
study medication, history of gastric / peptic ulcer,
gastrointestinal  bleeding, any contraindication to
dexamethasone therapy i.e. diabetes mellitus, uncontrolled
hypertension, renal impairment, patient taking SSRI
therapy were excluded from the study.

The study was conducted after permission from
institutional ethics review committee. A total of 155
patients presenting to the Department of Dentistry with
irreversible pulpitis and fulfilling the inclusion criteria
were enrolled via non-probability consecutive sampling
technique, after the informed consent had obtained from
patients. Baseline characteristics including age (years)
gender (male/female), laterality (right / left), location
(upper / lower) of affected molar teeth, type of teeth (first
/ second molar) and duration of symptoms (days) were
noted. All the patients received pre-operative
intraligamentary injections of Dexamethasone. The area of
intraligamentary injection was dried using sterile gauze
and topical anesthesia of 20% benzocaine was applied
using a sterile applicator. The applicator was held in place
for 80 seconds. The intraligamentary injections was given
using a specialized pressure type syringe. Thirty gauge
extra short needles were used in all patients. The needle
was 65 inserted in the mesial gingival sulcus, with the
bevel facing towards the bone, at the mesio-buccal line
angle with 30° from the long axis of the tooth. The needle
was pushed firmly between the alveolar bone and the tooth
and 0.4ml of study medication was injected. After 30
minutes of wailing, single session pulpectomy was
performed by consultant dental surgeon with > 3 years post
fellowship experience as per institutional protocol. All the
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patients were followed up at six hours for pain assessment.
Visual analogue scale (VAS) was used for pain
assessment. A score of 0 indicates no pain and 10 showing
severe pain. The treatment was considered successful if the
patients experienced pain VAS < 3 six hours after
treatment. All the data was recorded on proforma.

All the obtained data was entered in and analyzed through
SPSS v23. The quantitative variables like age and duration
of symptoms were presented as mean and standard
deviation. The quantitative variables like gender,
laterality, position & type of molar tooth and treatment
success were presented as frequency and percentages. To
control the confounding and effect modification the data
were stratified on age groups, gender, laterality and
position & type of molar tooth. Post stratification effect on
treatment success was assessed by applying Chi-square
test, and p-value < 0.05 was taken as significant

Statistical analysis using the chi-square test found no
significant link between treatment success and age (p =
0.866, or gender (p = 0.404). Similarly, no significant
association was found between success and the side of the
mouth affected (laterality) (p = 0.928) or the position of
the molar (upper or lower) (p = 0.411)

Results

Out of 155 patients, 72 (46.5%) were males while 83
(53.5%) were females. 69 patients were in age group of 18-
39 years while 86 were 40 years and above. When talking
about laterality i.e., right was found in 80 (51.6%) patients
and left was found in 75 (48.4%) patients. As shown in
table I.

Table I: Distribution of laterality among participants.

Laterality Frequency Percentage
Right 80 51.6
Left 75 48.4
Total 155 100

Location of affected molar teeth i.e., upper side was found
in 73 (47.1%) patients while lower side was found in 82
(52.9%) patients (Table 1I).

Table Il: Distribution of Location of affected molar
teeth.

Location of affected molar Frequency Percentage
teeth

Upper 73 47.1
Lower 82 52.9
Total 155 100

The study outcome i.e., success was found in 109 (70.3%)
patients while it was not found in 46 (29.7%) patients.

By using chi-square test it was found that success was not
significantly associated with gender, p-value = 0.404.
Significant association was not found between the success
and laterality with p-value = 0.928. There was no
significant association between success and location of
affected molar teeth with p-value = 0.411. As shown in
Table 111

Table I11: Association of different variables with respect
to treatment of success.

Variable name with category Success P-value
Yes  No
Gender Male 53 19 0.404
Female 56 27
Laterality Right 56 24 0.928
Left 53 22
Location of affected Upper 49 24 0411

molar teeth Lower 60 22

Discussion

Studies have shown that the more intense and long-lasting
the pain, the higher the chance that the pulp is irreversibly
inflamed. One of the most obvious signs of irreversible
pulp inflammation is spontaneous pain, which can occur
without any trigger, such as hot or cold food. In severe
cases, this pain can even wake a person from deep sleep.?°

In irreversible pulpitis, the pulp remains alive but is so
severely inflamed that it is unlikely to heal with
conservative treatments. Research suggests that in 26—
60% of cases, the dental pulp can transition from being
healthy to completely dead (necrotic) without causing any
noticeable pain.?

According to Pochapski et al., a preventive (prophylactic)
injection of dexamethasone significantly reduces the
severity of pain after treatment. In this study,
dexamethasone was found to effectively lower post-
treatment pain in patients with symptomatic irreversible
pulpitis.?

Mehrvarzfar and colleagues®® compare three different
types of groups receiving intraligamentary injections
before the Root canal treatment of molars. Results of that
study is similar to that of current study and supports the
use if intraligamentary steroid injection for pain control
after RCT.

Most of the researchers made a conclusion that about 50%
patients of irreversible pulpitis experienced no pain
postoperatively after endodontic treatment but in current
study introduction of intraligamentary injection reduced
this painful incidence to 30% while the 70% patients had
no pain. Recently prevalence of dentinal hypersensitivity
is also recorded as high.?* Main aim of restorative dentistry
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is to save natural teeth.?, and socioeconomic status (SES)
is also a key factor in determining one’s quality of life and
getting treatment 26, SES & Demographic factors have a
dominant part in providing high quality of health.?’

Another study conducted by Yousuf stated that there is no
statistically significant difference between dexamethasone
and placebo injection in the patient of irreversible pulpitis
after having Root canal treatment. The results of that study
are different than that of current study because sample size
of previous study was less than that of current study.
Yousuf stated that intraligamentary injection of
corticosteroids definitely reduced the post-operative pain
in cases of irreversible pulpitis.?®

WHO focus on improving oral health thus, reducing
burden of illnesses.?® Teeth have great influence on one’s
personality.®® Moreover, anxiety, distress and fear are
attributed to clinical dentistry.3!

Another study by Aggarwal et al concluded that
preoperatively intralegamantary injection had excellent
results in pain control in case of Root canal treated teeth.
Results of Aggarwal’s are similar to that of current study
which stated that about 70% of the patient’s felt relief from
pain in the root canal treated teeth having irreversible
pulpitis.®

Intraligamentary injection is not the common practice in
dentistry but it produce an excellent results in decreasing
post-operative pain after Root canal treatment.
Intraligamentary injection is extreme painful but it should
be administered after local anesthesia which reduces the
pain and discomfort of intraligamentary injection. Another
study also concluded that intraligamentary injection
significantly decreased the post-operative pain after Root
Canal Treatment.3® Dexamethasone provided anti-
inflammatory in the current study which provided long
term pain relief.

There is dire need of conducting researches, educational
programs, taking public health measures so that public
could be aware and disease can be prevent at an earlier
stage. 4%

Study Limitations

1. Single-Center Study — The research was conducted at a
single institution, which may limit the generalizability of
the findings to other populations, clinical settings, or
geographic locations.

2. Short Follow-Up Duration — The study primarily assessed
post-endodontic pain within a short period. A longer
follow-up could provide better insights into the prolonged
effects of dexamethasone on pain management and
healing outcomes.

3. Limited Sample Diversity — The study population may not
fully represent all patient demographics, including
variations in age, medical history, or dental anatomy, which
could influence treatment outcomes.

4. lLack of a Placebo-Controlled Group — Without a placebo
group, it is difficult to determine the true effect of
dexamethasone compared to the psychological or
procedural impact of the treatment.

Future Implications of the Study

1. Enhanced Pain Management Strategies — The findings of
this study can contribute to improved pain control
protocols in endodontic treatments, reducing patient
discomfort and enhancing overall treatment experiences.

2. Reduction in Dental Anxiety and Fear — Effective post-
endodontic pain management using dexamethasone
intraligamentary injections may help reduce patient
anxiety, encouraging more individuals to seek timely dental
care without fear of pain.

3. Refinement of Clinical Guidelines — If proven effective
through further research, intraligamentary
dexamethasone injections could be incorporated into
standardized clinical guidelines for managing post-
endodontic pain in patients with symptomatic irreversible
pulpitis

Conclusion

Intraligamentary injection of dexamethasone significantly
reduced the post-operative pain and discomfort after RCT
of the tooth which have irreversible pulpitis
preoperatively. It is concluded that preoperative
intraligamentary injection of dexamethasone should be
practiced to increase the success rate of RCT after
irreversible pulpitis.
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