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ABSTRACT

Background: Effective management of acute pain in patients with long-bone
fractures is essential for comfort and procedural facilitation. While intravenous
morphine is the gold standard for pain relief, it is associated with significant
adverse effects. This study investigates the efficacy and safety of nebulized
fentanyl as a noninvasive alternative to intravenous morphine in managing acute
pain from long-bone fractures, alongside assessing patient satisfaction.

Methods: In a randomized, double-masked clinical trial conducted in the
Emergency Department, 240 patients aged 2050 years with long-bone fractures
and visual analog scale (VAS) pain scores greater than five were randomly
assigned to receive either nebulized fentanyl (4 pg/kg) or intravenous morphine
(0.1 mg/kg). Pain scores were recorded at baseline and at 5, 10, 15, 30, and 60
minutes after the intervention. Secondary outcomes included the need for rescue
analgesia, adverse effects, and patient satisfaction, which were analyzed
statistically using a significance level of a = 0.05.

Results: At 5 minutes, the pain intensity difference between groups was AS = x5
units (95% CI: [LS, US]), and at 60 minutes, A60 = x60 units (95% CI: [L60,
U60]). The need for rescue analgesia showed numeric differences at 15 and 30
minutes. Nausea/vomiting were more prevalent in the morphine group. Patient
satisfaction was comparable between the two groups.

Conclusion: Both nebulized fentanyl and intravenous morphine are effective for
acute pain relief, though morphine offers superior early relief. Nebulized
fentanyl presents a viable alternative with fewer systemic side effects.

How to cite this article: Salehi M, Zeraatchi A, Karamitanha F, Hamidkholgh Gh. The Efficacy of Nebulized
Fentanyl versus Intravenous Morphine for Acute Pain Management in Patients with Long Bone Fractures: A
Double-Blind Randomized Controlled Trial. J Ardabil Univ Med Sci. 2025;25(2):210-221.
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Extended Abstract

Background: The management of acute pain in
patients presenting with long-bone fractures is a
critical aspect of emergency medicine.
Adequate pain control not only enhances
patient comfort but also facilitates necessary
medical interventions, thereby improving
overall outcomes. Traditionally, intravenous
morphine has been regarded as the gold
standard for analgesia in such cases due to its
rapid onset and efficacy. However, the use of
morphine is not without drawbacks, as it is
associated with a range of adverse effects,
including respiratory depression, nausea,
vomiting, and potential for addiction.
Consequently, there is a growing interest in
exploring alternative analgesic modalities that
may offer similar efficacy with a reduced side
effect profile.

Inhaled, nebulized fentanyl has emerged as a
potential noninvasive alternative to intravenous
morphine. Fentanyl, a potent synthetic opioid,
can be administered via nebulization, which
may provide adequate analgesia while
minimizing the systemic side effects often
observed with intravenous administration. This
study aims to evaluate the differences in
efficacy and safety between nebulized fentanyl
and intravenous morphine for managing acute
pain from long-bone fractures. Additionally, it
seeks to assess patient satisfaction using
standardized pain and adverse effect scales,
ultimately determining whether nebulized
fentanyl can serve as a safe and effective
alternative to intravenous morphine in this
patient population.

Methods: This investigation was structured as a
randomized, double-blind  clinical trial
conducted within the Emergency Department of
a tertiary care hospital. The study enrolled 240
patients aged between 20 and 50 years who
presented with long-bone fractures and reported
pain scores exceeding five on the visual analog
scale (VAS). Eligible patients were randomly
allocated into two equal groups: one receiving
nebulized fentanyl at a dose of 4 micrograms
per kilogram and the other receiving
intravenous morphine at a dose of 0.1 mg per
kilogram.

Baseline pain scores were recorded before
intervention, and subsequent pain assessments

were conducted at 5, 10-, 15-, 30-, and 60-
minutes post-administration. Secondary
outcomes included the necessity for rescue
analgesia, the occurrence of adverse effects,
and overall patient satisfaction, which were
measured using validated scales. Statistical
analyses were performed using appropriate
software, with a two-sided significance level set
at 0=0.05 to determine the statistical
significance of the observed differences.
Results: The primary outcome of interest was
the difference in pain intensity between the two
groups at key time points. At the S5-minute
mark, the observed difference in pain intensity
between the nebulized fentanyl and intravenous
morphine groups was A5 = x5 units, with a 95%
confidence interval (CI) of [L5, U5]. By the 60-
minute assessment, the difference was noted as
A60 = x60 units, with a corresponding 95% CI
of [L60, U60]. The statistical significance for
these time points was evaluated, yielding p-
values of p5 and p60, respectively.

In terms of secondary outcomes, the need for
rescue analgesia was assessed at both the 15
and 30-minute intervals. The results indicated
numeric differences in the proportion of
patients requiring additional analgesia: at 15
minutes, AN15 = a% for nebulized fentanyl
versus b% for intravenous morphine, with p =
pl5 and a confidence interval for the difference
in proportions of [C15L, C15U]. At 30 minutes,
the differences were similarly observed, with
AN30 = c% for nebulized fentanyl compared to
d% for intravenous morphine, p = p30, and CI
[C30L, C30U].

Adverse effects were also carefully monitored
throughout the study. Notably, the incidence of
nausea and vomiting was numerically higher in
the morphine group, with statistical significance
reported as p=p4 and the -corresponding
confidence interval. Patient satisfaction levels
were evaluated using a standardized satisfaction
scale, revealing minor numeric differences
between the two groups; however, these
differences were not statistically significant
(p=satisfaction and corresponding CI).
Conclusion: The findings from this study
suggest that both nebulized fentanyl and
intravenous morphine are effective options for
the management of acute pain associated with
long-bone  fractures. = While intravenous
morphine demonstrated superior analgesic
effects in the early phase of treatment,
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nebulized fentanyl offers a promising
alternative that may be associated with fewer
systemic side effects. Clinicians should
consider the implications of these findings
when determining pain management strategies

for patients with long-bone fractures,
particularly in emergency settings. Further
research is warranted to explore the long-term
outcomes and safety profiles of nebulized
fentanyl in diverse patient populations.
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