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Objective: To evaluate the efficacy of periapical infiltration injection of dexamethasone and morphine in reducing
postoperative endodontic pain. Method: Ninety patients participated in this double-blind randomised controlled clinical
trial. They were referred to the dental school of Shahid Beheshti Medical University, Tehran, Iran for conventional
endodontic treatment of molar teeth. The canals of each tooth were completely prepared with cleansing and shaping. The
patients were randomly divided into three experimental groups to receive dexamethasone, morphine or normal saline
(1 mL). Patients were then instructed to complete a pain diary 4, 8, 24 and 48 h after the appointment. Statistical analysis
consisted of chi-squared test, analysis of variance and Kruskal–Wallis test. Results: There was a statistically significant
correlation between dexamethasone or morphine treatment and decreased levels and incidence of endodontic pain at 4, 8
and 24 h, but not at 48 h (P < 0.05). It was also observed that dexamethasone was significantly more effective (56.7% no
pain) than morphine (43.3% no pain). Conclusion: Periapical infiltration of dexamethasone and morphine led to a
considerable decrease in postoperative endodontic pain during the first 24 h after operation. Dexamethasone was more
effective than morphine in pain reduction.

Key words: Dexamethasone, morphine, postoperative pain, endodontic, periapical infiltration injection

Flare-up is a frequently reported complaint, referring to
pain or swelling after endodontic operations. This pain
may originate from bacterial, mechanical or chemical
irritation1. A positive correlation between preoperative
and postoperative pain has been reported2. Nearly 40%
of patients suffer from pain after endodontic treat-
ments3. Patients usually experience the most severe pain
within 12 h after the operation4. However, the severity
of pain may vary depending on the nature of the
insulting agent and the endurance of periradicular
tissues5.

Debridement and shaping of the root canal system
can harm periapical tissues, and may unintentionally
allow bacteria and bacterial products, necrotic pulp
tissue or caustic irrigating solution to enter through the
apical foramen. This may result in a vascular response
to tissue damage, including the release of inflammatory
mediators, such as prostaglandins and leucotrienes,
which, in turn, will trigger pain fibres6–8.

During an operation, pain can be managed effectively
by anaesthetic techniques; however, postoperative pain
is a matter of concern, and the minimisation of a
patient’s discomfort postoperatively is necessary9. In an

attempt to eliminate, or at least abate, postoperative
pain, several methods have been employed. These
methods include the use of intracanal medications or
systemic medications, such as narcotic analgesics,
steroids or nonsteroidal anti-inflammatory agents10.
Antibiotics have also been proposed as a solution,
mainly because of the role of microorganisms in
infected root canal systems11.

In situations in which pain stems from chronic
inflammation, a flood of primed immune cells, cyto-
kines and other inflammatory mediators is involved.
This postoperative pain can be controlled with steroids,
such as dexamethasone, a synthetic glucocorticoid with
anti-inflammatory activity, by preventing the release of
inflammatory mediators9,12,13. These drugs can be
delivered orally, or by intraligamentary, intraosseous
and intramuscular injection14.

Opioids have been used to ease pain for many years.
According to many studies, the use of morphine in any
location close to nerve fibres results in anaesthesia
because of the presence of opioid receptors from the
trigeminal ganglion to the free pulpal nerve endings.
The opioids bind to specific receptors, and thereby
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subdue the synaptic chemical transmissions and hinder
pain perception in higher centres15,16. Some studies
have reported that endodontic and inflammatory pain
can be reduced by intraligamentary injection of mor-
phine17,18. The pain-relieving effects of morphine in
inflammatory periradicular teeth have been shown to be
the result of a reduction in the speed of nerve impulse
transmission, which prevents the release of chemical
mediators, such as substance P19. Shantiaee and
Soluti20 have shown that both morphine and lidocaine
have long-lasting effects on C-fibres; however, mor-
phine has only a short-term effect in 33.3% of cases. In
inflammatory situations in which lidocaine blocks
A-fibre transmission, morphine can increase the stimu-
lation threshold and reduce the velocity of transmission.

Few studies have evaluated the effects of periapical
infiltration injection with dexamethasone in the preven-
tion and control of postendodontic pain after root canal
instrumentation21,22. To date, no study has assessed the
effects of the supraperiostal form of injection of
morphine on postoperative endodontic pain.

The purpose of this study was to evaluate the efficacy
of periapical infiltration injection of dexamethasone
and morphine versus placebo in reducing postoperative
endodontic pain.

METHODS

The study protocol was approved by the Ethics
Committee of Shahid Beheshti Medical University,
Tehran, Iran. Ninety patients, aged 18–42 years, par-
ticipated in this double-blind randomised controlled
clinical trial. They were initially referred to the dental
school of Shahid Beheshti Medical University for
conventional endodontic treatment of maxillary and
mandibular molar teeth because of exposure, inflam-
mation or necrosis of the pulp.

Inclusion criteria

Patients who were in a healthy condition [American
Society of Anesthesiologists (ASA) I or II], required
endodontic treatment in upper or lower molar teeth,
had no history of root canal therapy and had signed a
human subject committee approved consent form were
included in this study.

Exclusion criteria

Patients who had taken analgesic or anti-inflammatory
drugs within the last 8 h, had an acute endodontic or
periodontal abscess or any periodontal diseases,
required prophylactic antibiotics, were pregnant or
lactating, had mental disabilities, had systemic diseases
that contraindicated endodontic therapy, had an active
infectious process or had sensitivity or adverse reactions

to dexamethasone were excluded from this study. In
order to avoid the high risk of postoperative pain
resulting from over-instrumentation, the treatment of
teeth having incompletely formed apices was excluded.

Prior to treatment, a careful medical and dental
history was taken. Preoperative data for each case were
recorded in the patient’s chart, including age, sex, pulp
vitality and intensity and duration of pain if present.
Sensitivity to percussion and condition of the periapical
tissues (with or without radiolucency) were also noted.

The severity of pain was measured by the visual
analogue scale modified by Torabinejad et al.23

According to this scale, the level of pain was
documented by the operator in the range 0–9. Zero
represented no pain, 1–3 denoted mild pain, 4–6
denoted moderate pain and 7–9 indicated severe pain.

In each case, after the administration of local
anaesthesia and application of a rubber dam, an access
cavity was prepared. All canals were prepared using a
step-back flared technique. The root canals were
instrumented with a No. 25 K file, or larger instrument,
according to the size of the canal, with thorough
irrigation with 2.5% sodium hypochlorite. Each root
canal was instrumented at 1 mm short of the
radiographic apex.

Treatments were performed using a two-visit
technique. The canals were completely prepared with
cleansing and shaping at the first visit. The pulp
chamber was closed with a cotton pellet and Cavit,
and no intracanal medicament was used. Obturation
was performed at the second appointment.

Patients were randomly assigned to three experimen-
tal groups. Each group received a similar supraperio-
steal manner of injection in the buccal vestibule and
close to the root apex of the target tooth. After this, the
drug was deposited slowly. Group 1 received 1 mL of
normal saline, Group 2 received 1 mL (4 mg) of
dexamethasone (8 mg per 2 mL; Darupakhsh Pharma-
ceutical Co., Tehran, Iran) and Group 3 received 1 mL
(1 mg) morphine (0.1 mL morphine and 0.9 mL sterile
water) (10 mg per 1 mL; Tolidaru, Tehran, Iran). The
patients were instructed to take rescue medication
(500 mg acetaminophen) when needed and to record in
a diary each time the medication was used.

The administration was double-blind; the agent was
unknown to the patient and to the operator. The three
agents were coded by an uninvolved party and the code
was not broken until completion of the study.

Patients were instructed to complete a pain diary
assessing their level of pain after 4, 8, 24 and 48 h
following the appointment. They were asked to rate the
degree of inter-appointment pain based on a modified
visual analogue scale. The levels of pain included none,
mild, moderate and severe.

All data were entered into an SPSS computer analysis
system (SPSS Inc., Chicago, IL, USA), and statistical
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analysis, consisting of chi-squared test, analysis of
variance (ANOVA) and Kruskal–Wallis test, was
performed. Tests were considered to be statistically
significant when P < 0.05.

RESULTS

The sample was evenly distributed in terms of gender,
pulp and periapical condition, group of involved teeth
and presence of pretreatment pain, with no significant
difference between the groups (Table 1). The level of
preoperative pain for all patients was almost similar.
No statistically significant difference was found among
the groups for the number of anaesthetic cartridges
used or duration of treatment.

The efficacy of the different medications used to
control postoperative endodontic pain is represented in
Figures 1 and 2. Dexamethasone and morphine treat-
ment were associated with significantly lower levels of
pain, and also a decreased incidence of endodontic pain
at 4, 8 and 24 h after operation. No statistically
significant difference was observed in the level of pain
at 48 h. In terms of the treatment of postoperative

endodontic pain, dexamethasone proved to be more
effective (56.7% reported no pain) than morphine
(43.3% reported no pain) (P < 0.05).

With the aim of estimating the relative risk, the
incidence of each pain category (no pain, mild,
moderate and severe pain) was assessed separately
without considering the initiation point of pain
(Figure 3). The prevalence and severity of pain were
significantly lower in the groups treated with dexa-
methasone and morphine.

The relative risks for moderate to severe pain in
patients receiving dexamethasone and morphine injec-
tion were 1 : 3 and 1 : 2, respectively. This indicates
that the incidence of moderate to severe pain would
have been considerably higher if patients had not
received these injections.

The number of analgesic tablets (rescue medication)
taken by volunteers was significantly different among
the groups (P < 0.05), and the largest amount of
medication was taken in the placebo group (Table 2).

Dexamethasone and morphine proved to be more
efficacious for the upper than lower teeth. Pulp and
periapical conditions did not exhibit any significant
correlation with the efficacy of dexamethasone or
morphine.

Less than 10% of patients in the morphine group
reported nausea. In addition, less than 10% of patients
in the dexamethasone group experienced dizziness.

Table 1 Demographic and clinical features

Variable Group 1
(placebo)

Group 2
(dexamethasone)

Group 3
(morphine)

(n = 30) (n = 30) (n = 30)

Gender (%)
Male 36.7 30 33.3
Female 63.3 70 66.7

Pulp status (%)
Vital 80 80 73.3
Nonvital 20 20 26.7

Teeth (%)
Upper 60 53.3 50
Lower 40 46.7 50

Presence of
pretreatment
pain (%)

100 96.7 96.7

Presence of
periapical
radiolucency (%)

20 26.7 23.3

Figure 1. Percentage of pain reported at each interval in the placebo,
dexamethasone and morphine groups.

Figure 2. Mean pain intensity in each group at each time point.

Figure 3. Percentage of none, mild, moderate and severe postoperative
pain in the placebo group without consideration of the onset of pain.
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DISCUSSION

The results of this study showed that a periapical
infiltration of 4 mg of dexamethasone or 1 mg of
morphine decreased considerably postoperative end-
odontic pain at 4, 8 and 24 h after operation. A visual
analogue scale was used in this study. This scale is
believed to be valid and sensitive, and has been used in
previous studies21,23.

Our results, indicating a reduction in pain on
administration of dexamethasone or morphine, are in
agreement with other studies9,10,17–19,21. This anti-pain
effect gradually receded after the first day, so that no
significant effect was perceived after 48 h. Such a
duration of effect seems to be sufficient for the relief of
postendodontic pain, as it has been shown that the pain
reaches its maximum within the first 24 h after
operation9,10,23.

Dexamethasone is a powerful anti-inflammatory
agent that can reduce postendodontic pain, as described
in previous studies10,24–26. Marshall et al.9 have
reported that the administration of 4 mg of dexameth-
asone considerably decreases postoperative endodontic
pain. Although dexamethasone may hamper the
immune process against microorganisms, it has been
shown to be harmless in short-term treatments27.

Opioid receptors are present in the peripheral nerve
endings of afferent neurones18. Thus, blockade of these
receptors by locally administered opioids, such as
morphine, may induce analgesia. In this study, 1 mg
of morphine was administered, a dosage that has been
proven to have no systemic effect28.

The consumption of supplemental medication is an
indicator of endodontic pain because, when the drugs
had an insufficient analgesic effect, rescue medication
was taken to diminish the pain. From our results,
patients in the placebo group took more rescue
medication, especially at 4 h after the operation. This
result confirms that morphine and dexamethasone have
an analgesic effect after endodontic operations22,29.

At all time points, dexamethasone relieved pain more
effectively than morphine, a result that is in agreement
with the study of Campbell and Kendrick30. The
relatively weak local effect of morphine can be
attributed to innervation at the site of injection or to
the lower activity of the receptors at the injection site.

No case of severe pain was reported in either group.
With regard to the incidence of pain, dexamethasone
more effectively decreased the incidence of pain than
morphine after 4, 24 and 48 h. The time point of 8 h
after operation was the only point at which morphine
proved to be more effective in reducing the incidence of
pain. The most considerable differences in the alleviat-
ing features of dexamethasone and morphine were
recorded at the 24-h and 48-h time points.

The efficacy of both dexamethasone and morphine
was higher in the upper teeth. The incidence of side-
effects in the upper teeth was also higher after injection
of these drugs. This may be related to the trabecular
structure of the maxillary bone, enhancing the ability of
the drugs to enter the bloodstream. Supraperiostal
administration, the technique used in this study, pos-
sesses several advantages, such as a simple procedure of
injection, less discomfort and anxiety for the patient,
and a minimum need for extra armamentarium21.

Although antibiotics were not used in this study, no
infectious complication was noted in any of the
experimental groups. As suggested by previous studies,
infections do not develop after the short-term use of
steroids in uninfected patients9. Two side-effects, slight
nausea and dizziness, were observed in the morphine
and dexamethasone groups, respectively. Nausea after
the consumption of morphine has also been reported in
the study by Campbell and Kendrick30.

Although many factors, such as systemic condition,
age, root anatomy and pulp status, may have influenced
the results of this study, we were able to control for
some of these factors by using the same method of canal
preparation, tooth type and a sample population evenly
distributed with regard to a number of factors,
including gender, pulp and periapical status, site of
affected teeth (upper or lower jaw) and presence of
pretreatment pain.

In conclusion, this clinical investigation showed that
the periapical infiltration of dexamethasone and mor-
phine can lead to a considerable decrease in postoper-
ative endodontic pain in the first 24 h after operation.
According to the results of this study, dexamethasone
was more effective than morphine. Further clinical
studies examining different techniques are recom-
mended to elucidate the potential of these drugs in
the context of endodontic treatment.
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Table 2 Frequency of over-the-counter medication use
after treatment

Medication
drug

Supplement
medication

No supplement
medication

Total

Placebo 24 (80%) 6 (20%) 30 (100%)
Dexamethasone 8 (26.6%) 22 (73.4%) 30 (100%)
Morphine 11 (36.6%) 19 (63.4%) 30 (100%)
Total 32 58 90
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