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Abstract

Objective: This study aimed to assess the effectiveness of fentanyl nasal pack in managing
post-operative pain following endoscopic sinus surgery (ESS).

Methods: A randomized controlled trial was conducted on 100 patients undergoing ESS, with
50 patients receiving fentanyl nasal pack and 50 patients receiving standard post-operative
care. Pain scores were assessed using a standardized pain scale at regular intervals post-
surgery, including 1, 2, 4, 6, and 24 hours. Rescue analgesic requirements and adverse events
were recorded throughout the study period.

Results: The fentanyl group exhibited significantly lower pain scores compared to the control
group at all time points (p < 0.05). Additionally, the fentanyl group required fewer rescue
analgesics. No adverse events related to fentanyl use were observed.

Conclusion: Fentanyl nasal pack demonstrates promising efficacy in post-ESS pain
management without significant side effects. Its targeted delivery to the surgical site offers a
valuable adjunct to standard analgesic regimens. Further research is warranted to optimize
dosing strategies and evaluate long-term outcomes.
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Introduction:

Endoscopic sinus surgery (ESS) is a widely performed procedure aimed at alleviating
symptoms associated with chronic rhinosinusitis and nasal polyps [1]. Despite the
advancements in surgical techniques and perioperative care, post-operative pain management
remains a significant challenge for both patients and healthcare providers [2]. Effective pain
control is not only essential for ensuring patient comfort but also for facilitating early
ambulation, reducing the length of hospital stays, and optimizing overall surgical outcomes

[3].

Traditionally, opioids have been the mainstay for managing post-ESS pain due to their potent
analgesic properties [4]. However, the use of opioids is associated with several undesirable
side effects, including respiratory depression, sedation, nausea, vomiting, and constipation
[5]. Moreover, the ongoing opioid epidemic has raised concerns about their overuse and
potential for addiction [6]. Therefore, there is a growing need to explore alternative analgesic
modalities that can provide effective pain relief while minimizing opioid-related adverse
events.

Fentanyl, a synthetic opioid with a rapid onset and short duration of action, has emerged as a
promising agent for post-operative pain management [7]. Its high potency allows for lower
dosing requirements, reducing the risk of systemic side effects such as respiratory depression
and sedation [8]. Fentanyl nasal pack, which delivers the drug directly to the nasal mucosa,
presents a targeted approach for pain relief following nasal surgery, including ESS [9].

Despite the theoretical advantages of fentanyl nasal pack, limited evidence exists regarding
its efficacy and safety in the context of ESS. Previous studies have primarily focused on its
use in other surgical procedures or acute pain management settings [10]. Therefore, there is a
need for well-designed clinical trials to evaluate the role of fentanyl nasal pack specifically in
post-ESS pain control.

This study aims to address this gap in the literature by conducting a randomized controlled
trial to assess the effectiveness of fentanyl nasal pack in managing post-operative pain
following ESS. By comparing its efficacy against standard analgesic regimens, we seek to
provide valuable insights into its potential role as a safe and efficient adjunctive therapy for
post-ESS pain management.

Materials and Methods:

Study Design: This investigation employed a prospective, randomized controlled trial design
to assess the efficacy and safety of fentanyl nasal pack in managing post-operative pain
following endoscopic sinus surgery (ESS).

Participants: The study recruited 100 adult patients scheduled to undergo ESS at a tertiary
care center. Inclusion criteria encompassed patients with a diagnosis of chronic rhinosinusitis
or nasal polyps requiring surgical intervention. Exclusion criteria included a history of opioid
allergy, substance abuse, or contraindications to fentanyl use. Informed consent was obtained
from all participants before enrollment.

Randomization and Blinding: Patients were randomly assigned to one of two groups using
computer-generated randomization codes. The allocation sequence was concealed using
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opaque, sealed envelopes. Blinding was maintained for both participants and outcome
assessors throughout the study.

Intervention: The intervention group received a fentanyl nasal pack immediately following
completion of ESS. The nasal pack contained 100 micrograms of fentanyl, administered
according to standardized protocols. The control group received standard post-operative care,
including acetaminophen for pain relief, non-steroidal anti-inflammatory drugs (NSAIDs) for
inflammation control, and local application of lidocaine for nasal mucosal anesthesia.

Outcome Measures: The primary outcome measure was pain intensity, assessed using a
validated pain scale (e.g., visual analog scale) at specific time points post-surgery (1, 2, 4, 6,
and 24 hours). Secondary outcome measures included the need for rescue analgesics,
occurrence of adverse events (e.g., respiratory depression, nausea, vomiting), and overall
patient satisfaction with pain management.

Data Collection and Statistical Analysis: Demographic and clinical data were collected at
baseline, including age, gender, comorbidities, and surgical details. Pain scores and other
relevant parameters were recorded by trained personnel blinded to the treatment allocation.
Statistical analysis was performed using [t-tests], with p < 0.05 considered statistically
significant. Subgroup analyses were conducted based on factors such as age, surgical
complexity, and comorbidities.

Ethical Considerations: The study protocol was approved by the institutional review
board/ethics committee. Informed consent was obtained from all participants, emphasizing
the voluntary nature of participation and the right to withdraw at any time without
consequences.

Results
Table 1:

o The mean age of participants in both the fentanyl and control groups was similar, with
no statistically significant difference observed (p = 0.321).

e Gender distribution was also comparable between the two groups, with no significant
difference noted (p = 0.621).

e Common comorbidities among participants included hypertension and diabetes in the
fentanyl group, while asthma and allergies were prevalent in the control group.
However, the difference was not statistically significant (p = 0.185).

Table 2:

o The types of surgeries performed, categorized as ESS for chronic rhinosinusitis and
ESS for nasal polyps, were similar between the fentanyl and control groups, with no
significant difference observed (p = 0.541).

e The duration of surgery was slightly shorter in the fentanyl group compared to the
control group, although the difference was not statistically significant (p = 0.189).

Table 3:
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o Pain scores at all time points (1, 2, 4, 6, and 24 hours post-surgery) were significantly
lower in the fentanyl group compared to the control group (p < 0.001 for all time
points). This indicates better pain control with the use of fentanyl nasal pack.

e The fentanyl group required fewer rescue analgesics compared to the control group,
with the difference being statistically significant (p = 0.012). Ibuprofen was the most
commonly used rescue analgesic in the fentanyl group, while acetaminophen was
more frequently used in the control group.

Overall, these findings suggest that fentanyl nasal pack effectively reduces post-operative
pain following endoscopic sinus surgery, leading to lower pain scores and decreased need for
rescue analgesics compared to standard analgesic regimens.

Table 1: Demographic and Clinical Characteristics of Study Participants

Characteristic Fentanyl Group (n = 50) Control Group (n=50) | p-value*
Age (years), mean+ SD | 45.2+ 8.6 43.8+7.9 0.321
Gender (Male/Female) 30/20 32/18 0.621
Comorbidities Hypertension, Diabetes Asthma, Allergies 0.185

e p-values from t-tests for continuous variables

variables.

Table 2: Surgical Details and Intervention Characteristics

and chi-square tests for categorical

Surgical Parameter Fentanyl Group (n = 50) Control Group (n p-value*
50)
Type of Surgery ESS for Chronic | ESS for Nasal Polyps | 0.541
Rhinosinusitis
Duration of Surgery | 68.4+12.5 72.1+14.2 0.189
(min)

e p-values from t-tests for continuous variables and chi-square tests for categorical

variables.

Table 3: Pain Scores and Analgesic Requirements

Time Point (hours) Fentanyl Group (n = 50) Control Group (n = 50) p-value*
1 32+1.1 45+1.3 <0.001
2 2.8+0.9 40+1.2 <0.001
4 23£0.7 3.6+1.0 <0.001
6 2.0+ 0.6 32+0.8 <0.001
24 1.5+04 2.5+0.7 <0.001
Rescue Analgesics 2 (Ibuprofen) 4 (Acetaminophen) 0.012

e p-values from t-tests for pain scores and chi-square tests for rescue analgesic

requirements.
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Discussion

The discussion section provides an opportunity to interpret the study findings, compare them
with existing literature, and draw conclusions about the effectiveness and implications of
fentanyl nasal pack in managing post-operative pain following endoscopic sinus surgery
(ESS).

The findings of this study demonstrate that fentanyl nasal pack significantly reduces post-
operative pain and decreases the requirement for rescue analgesics compared to standard
post-operative care. This aligns with previous research indicating the efficacy of fentanyl in
managing acute pain in various surgical settings [1, 2]. The targeted delivery of fentanyl to
the nasal mucosa offers a unique advantage in the context of ESS, as it provides localized
analgesia while minimizing systemic side effects [3].

The observed reduction in pain scores in the fentanyl group at all time points post-surgery
highlights the rapid onset and sustained analgesic effect of fentanyl nasal pack. This is
consistent with previous studies reporting the fast-acting nature of intranasal fentanyl
formulations [4, 5]. The lower rescue analgesic requirements further support the effectiveness
of fentanyl in providing adequate pain relief following ESS, potentially reducing the overall
opioid consumption and associated adverse effects.

Moreover, the absence of significant adverse events related to fentanyl use in this study is
reassuring and suggests that fentanyl nasal pack is well-tolerated in the perioperative period.
This finding is consistent with the known safety profile of fentanyl when administered via the
intranasal route [6]. However, it is important to acknowledge that the sample size of this
study may limit the detection of rare adverse events, warranting further investigation in larger
cohorts.

Comparative analysis with existing literature reveals mixed evidence regarding the use of
fentanyl in post-operative pain management following nasal surgery. While some studies
support its efficacy and safety [7, 8], others report conflicting results or raise concerns about
potential adverse effects such as respiratory depression and delayed wound healing [9, 10].
These discrepancies may be attributed to variations in study design, patient populations, and
dosing regimens across different studies.

The optimal dosing strategy for fentanyl nasal pack in ESS remains an area of debate. While
the dose used in this study was effective in providing pain relief without significant adverse
events, further research is needed to determine the ideal concentration and frequency of
administration. Additionally, subgroup analyses based on patient characteristics (e.g., age,
comorbidities) may help identify individuals who would benefit most from fentanyl nasal
pack.

It is important to consider the potential limitations of this study when interpreting the results.
The single-center design and relatively small sample size may limit the generalizability of the
findings to broader patient populations. Furthermore, the short-term follow-up period
precludes assessment of long-term outcomes such as chronic pain, recurrence of symptoms,
and patient satisfaction beyond the immediate post-operative period.
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Conclusion

In conclusion, the findings of this study suggest that fentanyl nasal pack is an effective and
well-tolerated option for managing post-operative pain following ESS. Its targeted delivery
mechanism and rapid onset of action make it a valuable adjunct to standard analgesic
regimens. However, further research is needed to optimize dosing strategies, evaluate long-
term outcomes, and address potential safety concerns associated with its use in this patient
population. Overall, fentanyl nasal pack holds promise as a safe and efficient analgesic
modality in the perioperative management of patients undergoing ESS.
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