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Purpose. Postendodontic pain is one of the problems of root canal therapy. This clinical study aimed to evaluate the effect of
infiltration injection of dexamethasone and methylprednisolone on postendodontic pain in patients with necrotic pulp. Methods.
A total of 80 volunteers with necrotic pulp teeth were included and assigned to two groups (n =40). After the administration of
local anesthesia and before root canal therapy, in group 1, an infiltration injection of 1 ml of dexamethasone was done and in
group 2, an infiltration injection of 1 ml of methylprednisolone was done in the buccal vestibule of each tooth. Patients” pain was
reported using a visual analogue scale at pretreatment and 6, 12, 24, and 48 hours after treatment. Results. There was no significant
difference between the two groups receiving dexamethasone and methylprednisolone at pretreatment and 6, 12, 24, and 48 hours
after endodontic treatment. Conclusions. Infiltration injection of dexamethasone and methylprednisolone had a significant effect
in reducing pain after the endodontic treatment in necrotic pulp teeth, but between 6 and 12 hours, methylprednisolone had
significantly more effect on pain relief than dexamethasone. Overall, the use of any of these drugs to reduce postendodontic pain
is recommended.

1. Introduction

Despite the advances in root canal treatment, endodontic
postoperative pain is common and can occur between 3%
and 58% of patients depending on the variables: host-related
factors, such as patient’s age, gender, tooth type, psycho-
logical and immunological factors; the iatrogenic factors,
such as over instrumentation and chemical or obturating
material; and the microbial factors. Proper anesthesia
techniques reduce pain during treatment, but post-
endodontic pain is still a problem [1].

Clinical signs and symptoms and the radiological
findings of the treated tooth determine the success or failure
of endodontic treatment. The success symptoms are the
absence of pain, inflammation, and fistulas and the main-
tenance of the functional tooth [2]. Although following
endodontic treatment, most patients only experience mild
discomfort, up to 6% of patients have experienced more
severe pain. Postoperative pain is most intense in the first
48h following treatment and progressively decreases over
the next few days [3].

In necrotic teeth, the passage of infected debris into the
periapical area causes postoperative endodontic pain [4].
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Several strategies are suggested to manage or prevent
postoperative endodontic pain. Several pharmacological
(use of analgesics, sedative-hypnotics, mood modifiers,
and anesthetics) and nonpharmacological methods
(acupuncture, hypnosis, and electrical stimulation) have
been used to treat and relieve postendodontic pain. One of
the suggested methods to control pain is to prescribe
medications before endodontic treatment (premed-
ication) [5].

Postoperative endodontic pain is contributed to in-
flammatory mediators such as prostaglandins that activate
sensitive nociceptors and have a key function in the path-
ogenesis of periradicular and pulpal diseases [6].

Nonsteroidal anti-inflammatory agents and steroids
have been used to interfere with inflammation and to
prevent or stop endodontic pain [7].

In some severe and uncontrollable postoperative end-
odontic pain, it seems that the prescription of steroidal anti-
inflammatory drugs is a suitable treatment [8].

Corticosteroids are the most effective anti-inflammatory
therapy and they suppress inflammation [9].

Dexamethasone is a long-acting glucocorticoid that has
more anti-inflammatory activity than other steroids. For
example, the relative potency of dexamethasone is 25 times
larger than that of hydrocortisone and 5 times larger than that
of methylprednisolone [10] which has a biological half-life of
36 to 54 hours [11]. Methylprednisolone is an intermediate-
acting glucocorticoid that is distributed immediately after oral
administration. Its biological half-life is 18 to 36 hours [11].

Some studies were done to evaluate the effect of corti-
costeroid on postendodontic pain in teeth with irreversible
pulpitis. Studies by Yavari et al. [12], Aksoy and Ege [13],
Yousaf et al. [14], and Naseri et al. [15] on the effect of
injection of corticosteroids on postendodontic pain in teeth
with symptomatic irreversible pulpitis showed the effect of
corticosteroids on decreasing pain after endodontic
treatment.

The study by Moradi et al. on the eflicacy of infiltration
injection of dexamethasone on postendodontic pain of
necrotic teeth showed infiltration administration of dexa-
methasone did not reduce postoperative pain severity in the
first 12 hours after endodontic treatment [16]. Because few
studies have evaluated the effect of local infiltration of
corticosteroids on postendodontic pain in necrotic teeth, the
present study aimed to evaluate the efficacy of infiltration
injection of dexamethasone and methylprednisolone on
postendodontic pain in patients with necrotic pulp. The null
hypothesis was that there is no difference in postendodontic
pain in patients with necrotic pulp between dexamethasone
and methylprednisolone.

2. Materials and Methods

2.1. The General Data. After taking approval from the ethical
committee (IR.YUMS.REC.1396.136), this randomized
clinical study was conducted in the endodontic department
of dental school. Inclusion criteria were as follows (n = 80):
(1) patients with good general health (ASA 1 or 2 health
status is 14), (2) patients who were willing to participate, (3)
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patients who have not received anti-inflammatory or an-
algesic drugs in the last 8 hours, (4) patients who have not
taken any drugs, (5) patients who have not an allergy to
dexamethasone and methylprednisolone and (6) aged be-
tween 18 and 60 years, and (7) with necrotic tooth without
periapical lesions [13].

Exclusion criteria were as follows: (1) patients who have
systematic complexity (ASA IIL, IV, and V), (2) patients who
were unwilling to cooperate; (3) patients who have taken
drugs, and (4) patients whose treatment was more than one
session.

After taking informed consent, 80 patients of both
genders with good general health were selected for this study
using a convenient sampling technique and were randomly
divided into two equal groups with the help of a scientific
random number table. All participants who fit the criteria
volunteered, received verbal and written descriptions of the
study design, and signed informed consent forms.

The sample size was based on the study of Jalalzadeh
et al. [17]. With a level of significance of 5%, with the power
of the test kept at 95%, a total sample size of 80 patients was
calculated. Population proportion A (no report of pain in
patients receiving dexamethasone) =60%; population pro-
portion B=30% difference in pain relief in treatment with
methylprednisolone (dexamethasone is stronger than
methylprednisolone).

2.2. Clinical Technique. Demographic information, medical
and dental history, relevant clinical examination, and per-
iapical radiographs were taken, and all data (including age,
sex, pulpal status, pain intensity, and duration of pain) were
recorded on the patient chart. The study procedure was
explained to each volunteer, and they were divided into two
groups, randomly (n =40). In two groups, pulpal anesthesia
of mandibular molars was done with the alveolar nerve block
technique by injections of 1.8 mL (equivalent to 1 cartridge)
of 2% lidocaine with 1/100000 epinephrine (Nova DFL, Rio
de Janeiro, Brazil), and for maxillary molars, 1 cartridge of
2% lidocaine with 1/100000 epinephrine was injected by
infiltration.

Then in group 1, infiltration injection was performed
using 0.2mL of dexamethasone (8 mg/2mlL, Sigma, St.
Louis, MO, USA) with similar conditions and devices of
infiltration anesthesia.

In group 2, infiltration injection was performed using
0.2 mL of methylprednisolone (8 mg/2 mL, Sigma, St. Louis,
MO, USA) with similar conditions and devices of infiltration
anesthesia. The reason for not injecting a placebo in this
study was ethical considerations.

As this study was accomplished in a double-blinded
manner, the drugs were coded A and B.

After 15 minutes in mandibular teeth and 7 minutes in
maxillary teeth, root canal treatment was initiated under
rubber dam isolation. Working length within 2 mm shorter
from radiographic apex was taken with apex locator. The
root canals were instrumented with S1-S2-F1-F2 ProTaper
rotary files (Dentsply, USA). The canals were irrigated with
2.5% sodium hypochlorite (NaOCl), dried with paper point
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TaBLE 1: Association of visual analogue score with group A and group B at 6, 12, 48, and 72 h.

Pain Group A (n=40) dexamethasone Group B (n=40) methylprednisolone P value

After 6 hours

No pain 34 (85%) 32 (80%)

Mild pain 4 (10%) 7 (17.5%) 0.51

Moderate pain 1 (2.5%) 1 (2.5%) :

Severe pain 1 (2.5%) 0 (0%)

After 12 hours

No pain 37 (92.5%) 38 (95%)

Mild pain 3 (7.5%) 2 (5%) 1

Moderate pain 0 (0%) 0 (0%)

Severe pain 0 (0%) 0 (0%)

After 24 hours

No pain 40 (100%)
Mild pain 0 (0%)
Moderate pain 0 (0%)
Severe pain 0 (0%)

40 (100%)
0 (0%)
0 (0%)
0 (0%)

After 48 hours

No pain 40 (100%)
Mild pain 0 (0%)
Moderate pain 0 (0%)
Severe pain 0 (0%)

40 (100%)
0 (0%)
0 (0%)
0 (0%)

“No statistics are computed because pain in 24 and 48 hours is a constant.

and obturated with laterally condensed gutta-percha
(DiaDent Group International, Cheongju, Korea) and sealer
(AH-26, Dentsply, Tulsa Dental, Tulsa, OK, USA). The ac-
cess cavity was restored with temporary restoration (Cavit,
ESPE-Premier, Norristown, PA, USA), and to prevent future
pain, the occlusion and proximal contact were checked. All
procedure was completed by one root canal specialist use of
single-visit endodontics treatment [18].

The patients were also asked to record the type and
dosage of analgesic consumption if required to relieve their
postoperative pain. The pain intensity was measured by a
nonnumeric VAS ruler. According to this scale, the level of
pain was recorded by the operator in the range of 0-170 [19].
A score of 0 indicates no pain, a score of 1 to 54 indicates
mild pain, a score of 55 to 114 indicates moderate pain, and a
score of 115 to 170 indicates severe pain. Patients were
instructed to complete a pain diary on VAS at 6, 12, 24, and
48 h intervals after root canal instrumentation [18].

2.3. Statistical Analysis. Statistical analysis was performed
using SPSS version 16. Mean, standard deviation, and fre-
quency distribution were measured for each group. Chi-
square test, independent-samples T-test, and ANOVA test
were used to evaluate the study data. The level of significance
was set at 0.05.

3. Results

In this study, 80 people were studied. The mean and standard
deviation of the participants was 30.13 years. The minimum
and maximum ages were 18 and 47 years, respectively, and
the mean age was 28 years. The mean age in the two groups
was not statistically significant. The frequency distribution of
gender in the two groups was not statistically significant. The

mean and standard deviation of pain duration was
1.42 + 3.34 hours, and the minimum and maximum dura-
tion of pain were 0 and 12 hours (pain duration did not
follow normal distribution (P =0.0001) (Table 1).

There were no reports of pain at 24 and 48 hours after
the intervention. The frequency distribution of pain du-
ration in the two groups was not statistically significant. In
each group, the pain score decreased significantly over
time. In the methylprednisolone group, unlike the dexa-
methasone group, the pain was significantly reduced 12
hours after the intervention compared with 6 hours after
the intervention (P value <0.05).

4. Discussion

A flare-up is a postoperative pain and/or swelling of the
facial soft tissues and the oral mucosa that starts after
endodontic treatment of the involved teeth. It occurs within
a few hours or a few days after the root canal therapy when
clinical manifestations (tooth pain during function or by
itself) are greatly expressed, and the patient requires urgent
treatment sooner than the scheduled appointment. The
etiology of the postendodontic flare-up involves mechanical,
chemical, and microbial factors [20].

Despite modern root canal treatment methods and new
rotary systems, flare-up remains a major problem for all
dentists [21].

It occurs particularly for the patients exhibiting pre-
operative pain, and up to 80% of these patients may ex-
perience it. Flare-up rarely lasts longer than 72 h and usually
is not so severe that it cannot be managed by NSAID agents
[22].

Various categories of drugs have been prescribed for the
management of this condition, including corticosteroids.
Corticosteroids include dexamethasone and



methylprednisolone, which reduce pain after endodontic
treatment. Steroids bind to the glucocorticoid receptor,
inhibiting proinflammatory signals and promoting anti-
inflammatory signals [23]. Dexamethasone inhibits pro-
duction through multiple cellular factors that are important
for generating the inflammatory response [24].

In the present study, VAS score data showed that in-
filtration injection of dexamethasone and methylpredniso-
lone had no statistically significant effect at 6 hours after the
intervention in the two groups and this result is consistent
with some studies [18, 25]. At 24 and 48 hours after
treatment, there was no pain in either group. The effect of
dexamethasone pretreatment on pain after endodontic
treatment was consistent, so in 24 and 48 hours after
treatment, more than 90% of patients did not have pain.
Jalalzadeh et al. [17] in 2010 showed that 85% of patients
receiving prednisolone had no pain. Also, Marshall and
Walton [26] in 1984 indicated that more than 90% of pa-
tients who received steroid injection (dexamethasone) had
analgesia or low pain within 24 and 48 hours after treatment.
However, in Shahriari et al.’s study [27] on the effect of
topical injection of dexamethasone on posttreatment pain
after multistage RCT in 24 and 48 hours, 63.3% and 70%
analgesia, respectively, occurred which is slightly consistent
with the present study.

Sharma et al. in their study suggested that preoperative
administration of SAID resulted in significantly less post-
operative endodontic pain at all time intervals and preop-
erative oral administration of dexamethasone reduces pain
postoperatively [28].

Another finding of this study is that, in each group, the
pain score decreased considerably over time. Some studies
are in agreement with this result [25, 29, 30]. The study by
Mehrvarzfar et al. [18] in 2016 on the effect of intraligament
injection of dexamethasone on pain after endodontic
treatment is consistent with the present study in that pa-
tients’ pain scores were significantly reduced over time.
Praveen et al. [31]compared the effect of pretreatment with
ketorolac and prednisolone on postoperative pain after
endodontic treatment. In the prednisolone group, there was
a significant reduction in pain over time.

In the present study, the mean pain score before the
intervention and 6 hours after the intervention in each group
was reduced. This result is consistent with some studies
[24, 32].

A comparison of pain scores between 6 and 12 hours
showed that the percent of patients that recorded no pain in
the methylprednisolone group is more than that in the
dexamethasone group. It could be because of its shorter half-
life when compared with dexamethasone. Methylprednis-
olone requires less time to diffuse across cell membranes and
alter gene transcription. Such an effect could not be observed
at other time points. This could be explained by the fact that
the intensity of postoperative endodontic pain decreased
with time [32].

This study also has some limitations, such as sample size
and lack of placebo group. Future randomized clinical trials
with placebo group are required to obtain more accurate
results.
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5. Conclusions

There was no significant difference between infiltrated in-
jections of dexamethasone and methylprednisolone in re-
ducing pain after the endodontic treatment in necrotic teeth.
Therefore, the use of any of these drugs to reduce pain after
endodontic treatment is recommended.

Data Availability

The datasets used and/or analyzed during the current study
are available from the corresponding author upon request.

Ethical Approval

The study protocol was approved by the Ethics Committee of
Yasuj University of Medical Sciences (ethical code:
IR.YUMS.REC.1396.136) and was conducted according to
the Consolidated Standards of Reporting Trials Statement
and Helsinki Declaration of 1964 revised in 2000.

Conflicts of Interest

The authors declare that they have no conflicts of interest.

References

[1] L. S. Demenech, J. V. de Freitas, F. S. F. Tomazinho,
F. Baratto-Filho, and M. C. L. Gabardo, “Postoperative pain
after endodontic treatment under irrigation with 8.25% so-
dium hypochlorite and other solutions: a randomized clinical
trial,” Journal of Endodontics, vol. 47, no. 5, pp. 696-704, 2021.
I. Prada, P. Mico-Munoz, T. Giner-Lluesma, P. Mico-Mar-
tinez, N. Collado-Castellano, and A. Manzano-Saiz, “Influ-
ence of microbiology on endodontic failure. Literature
review,” Medicina Oral, Patologia Oral y Cirugia Bucal,
vol. 24, no. 3, pp. e364-€372, 2019.

[3] N. Gasner and A. Ouanounou, “Analgesics and pain man-
agement following root canal therapy,” Essentials of Dentistry,
vol. 1, pp. 1-11, 2021.

[4] J. Shabbir, Z. Khurshid, F. Qazi et al., “Effect of different host-
related factors on postoperative endodontic pain in necrotic
teeth dressed with interappointment intracanal medicaments:
a multicomparison study,” European Journal of Dermatology,
vol. 15, no. 1, pp. 152-157, 2021.

[5] E. A. Saberi, F. Najafi Nesheli, N. Farhad Mollashahi, and
M. H. Najafi Nesheli, “The effectiveness of prophylactic use of
amitriptyline in comparison with ibuprofen in control of
post-endodontic pain,” Journal of Zabol University of Medical
Sciences and Health Services (Journal of Rostamineh), vol. 5,
no. 2, pp. 9-14, 2013.

[6] F. Mokhtari, K. Yazdi, A. M. Mahabadi, S. J. Modaresi, and
Z. Hamzeheil, “Effect of premedication with indomethacin
and ibuprofen on postoperative endodontic pain: a clinical
trial,” Iranian Endodontic Journal, vol. 11, no. 1, pp. 57-62,
2016.

[7] A. A. Khan and A. Diogenes, “Pharmacological management

of acute endodontic pain,” Drugs, vol. 81, no. 14,

pp. 1627-1643, 2021.

M. Zanjir, A. Sgro, N. L. Lighvan et al., “Efficacy and safety of

post-operative medications in reducing pain following non-

surgical endodontic treatment: a systematic review and

[2

[8



Pain Research and Management

network meta-analysis,” Journal of Endodontics, vol. 46,
no. 10, pp. 1387.e4-1402.e4, 2020.

[9] S. M. Jalalzadeh, S. Shahriari, A. Mamavi, and O. Mehrpour,
“Comparison of the effect of 800 mg ibuprofen and 30 mg
predenisolone on relief of post endodontic pain,” Avicenna
Journal of Clinical Medicine, vol. 16, no. 1, pp. 28-32, 2009.

[10] R. J. Zoorob and D. Cender, “A different look at cortico-
steroids,” American Family Physician, vol. 58, no. 2,
pp. 443-450, 1998.

[11] M. Yasir, A. Goyal, P. Bansal, and S. Sonthalia, Corticosteroid
Adverse Effects, StatPearls Publishing, StatPearls, Treasure
Island, FL, USA, 2022.

[12] H. R. Yavari, F. Jafari, H. Jamloo, S. Hallaj-Nezhadi, and

S. Jafari, “The effect of submucosal injection of corticosteroids

on pain perception and quality of life after root canal treat-

ment of teeth with irreversible pulpitis: a randomized clinical

trial,” Journal of Endodontics, vol. 45, no. 5, pp. 477-482, 2019.

F. Aksoy and B. Ege, “The effect of pretreatment submucosal

injections of tramadol and dexamethasone on post-end-

odontic pain in mandibular molar teeth with symptomatic
irreversible pulpitis: a randomized controlled clinical trial,”

International Endodontic Journal, vol. 53, no. 2, pp. 176-185,

2020.

[14] L. C. A. Yousaf, F. Ali, S. M. Hussain, F. Bhangar, N. Yousaf,
and K. A. Bangash, “Effect of supraperiosteal injection of
dexamethasone on interappointment pain in teeth with
symptomatic irreversible pulpitis: a comparative study,” Life
Sciences, vol. 1, no. 4, pp. 145-148, 2020.

[15] M. Naseri, M. Asnaashari, E. Moghaddas, and

M. R. Vatankhah, “Effect of low-level laser therapy with

different locations of irradiation on postoperative endodontic

pain in patients with symptomatic irreversible pulpitis: a

double-blind randomized controlled trial,” Journal of Lasers

in Medical Sciences, vol. 11, no. 3, pp. 249-254, 2020.

S. Moradi, N. Nagavi, E. Banihashemi, and P. Dastmalchi,

“Clinical study of effect of infiltration injection of dexa-

methasone on post endodontic pain of necrotic teeth,” Journal

of Mashhad Dental School, vol. 38, no. 2, pp. 159-168, 2014.

[17] S. M. Jalalzadeh, A. Mamavi, S. Shahriari, F. A. Santos, and
M. T. Pochapski, “Effect of pretreatment prednisolone on
postendodontic pain: a double-blind parallel-randomized
clinical trial,” Journal of Endodontics, vol. 36, no. 6,
pp. 978-981, 2010.

[18] P. Mehrvarzfar, E. Esnashari, R. Salmanzadeh, M. Fazlyab,
and M. Fazlyab, “Effect of dexamethasone intraligamentary
injection on post-endodontic pain in patients with symp-
tomatic irreversible pulpitis: a randomized controlled clinical
trial,” Iranian Endodontic Journal, vol. 11, no. 4, pp. 261-266,
2016.

[19] R. Al-Delayme, “A comparison of two anesthesia methods for
the surgical removal of maxillary,” Journal of Clinical and
Experimental Dentistry, vol. 6, no. 1, pp. 12-16, 2014.

[20] A. Singh, A. Kumar, A. Kumar, J. Nazeer, R. Singh, and
S Singh, “Incidence of postoperative flare-ups after single-visit
and multiple-visit endodontic therapy in permanent teeth,”
Journal of Indian Society of Pedodontics and Preventive
Dentistry, vol. 38, no. 1, pp. 79-83, 2020.

[21] S. Bassam, R. El-Ahmar, S. Salloum, and S. Ayoub, “End-
odontic postoperative flare-up: an update,” The Saudi Dental
Journal, vol. 33, no. 7, pp. 386-394, 2021.

[22] F. Iranmanesh, M. Parirokh, A. A. Haghdoost, and
P. V. Abbott, “Effect of corticosteroids on pain relief following
root canal treatment: a systematic review,” Iranian End-
odontic Journal, vol. 12, no. 2, pp. 123-130, 2017.

[13

(16

[23] A. Hodgens and T. Sharman, Corticosteroids, StatPearls,
Treasure Island, FL, USA, 2020.

[24] A. C. A. Jorge-Aratjo, M. C. Bortoluzzi, F. Baratto-Filho,
F. A. Santos, and M. T. Pochapski, “Effect of premedication
with anti-inflammatory drugs on post-endodontic pain: a
randomized clinical trial,” Brazilian Dental Journal, vol. 29,
no. 3, pp. 254-260, 2018.

[25] M. T. Pochapski, F. A. Santos, E. D. de Andrade, and
G. B. Sydney, “Effect of pretreatment dexamethasone on
postendodontic pain,” Oral Surgery, Oral Medicine, Oral
Pathology, Oral Radiology & Endodontics, vol. 108, no. 5,
pp. 790-795, 2009.

[26] J. G. Marshall and R. E. Walton, “The effect of intramuscular
injection of steroid on posttreatment endodontic pain,”
Journal of Endodontics, vol. 10, no. 12, pp. 584-588, 1984.

[27] S.H. Shahriary, S. M. ]. Zade, and H. Abedi, “Evaluation of the
effect of local dexamethasone injection to reduce inter ap-
pointment pain in endodontics treatment,” Scientific and
Research Journal of Army University of Medical Sciences-
JAUMS, vol. 7, no. 4, pp. 261-267, 2010.

[28] N. Sharma, V. Nikhil, and S. Gupta, “Effect of preoperative
administration of steroid with different routes on post end-
odontic pain: a randomized placebo controlled clinical trial,”
Endodontology, vol. 27, no. 2, pp. 107-112, 2015.

[29] M.]. Rogers, B. R. Johnson, N. A. Remeikis, and E. A. BeGole,
“Comparison of effect of intracanal use of ketorolac tro-
methamine and dexamethasone with oral ibuprofen on post
treatment endodontic pain,” Journal of Endodontics, vol. 25,
no. 5, pp. 381-384, 1999.

[30] A. Liesinger, F. J. Marshall, and J. G. Marshall, “Effect of
variable doses of dexamethasone on posttreatment end-
odontic pain,” Journal of Endodontics, vol. 19, no. 1, pp. 35-39,
1993.

[31] R. Praveen, S. Thakur, and M. Kirthiga, “Comparative eval-
uation of premedication with ketorolac and prednisolone on
postendodontic pain: a double-blind randomized controlled
trial,” Journal of Endodontics, vol. 43, no. 5, pp. 667-673, 2017.

[32] S. Shamszadeh, A. Shirvani, M. J. Eghbal, and S. Asgary,
“Efficacy of corticosteroids on postoperative endodontic pain:
a systematic review and meta-analysis,” Journal of End-
odontics, vol. 44, no. 7, pp. 1057-1065, 2018.



