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Abstract

Introduction: Interventional radiology (IR) procedures, known for their minimally invasive approach, have become
increasingly prevalentin modern healthcare. However, despite their less invasive nature, these procedurescan still result in
significant pain for patients. The review aimed to assess the impact of these pain management strategies on patient recovery,
satisfaction, and healthcare resource utilization.

Methods: The systematic review focused on identifying interventional studies, particularly clinical trials, assessing the
effectiveness of potent pain relievers in pain management pre and post Interventional Radiology (IR) procedures. Rigorous
search strategies using relevant terms and Boolean operators were applied across comprehensive databases, including PubMed,
Embase, Cochrane Library, and Scopus. The emphasis on randomized controlled trials (RCTs) ensured a robust evaluation of
intervention efficacy. The systematic study selection process, involving removal of duplicates, title and abstract screening, and
full-text assessments, followed stringent eligibility criteria.

Results: This systematic review of six interventional studies in Interventional Radiology (IR) procedures reveals significant
findings: a multimodal opioid-sparing regimen resulted in a 35% reduction in pain scores (RR 0.65, 95% CI 0.50-0.85), NSAID
regimen showed a 30% reduction in rescue analgesianeed (RR0.70,95% C10.55-0.90), local anesthesia led to a 40% reduction
in pain scores (RR 0.60, 95% CI 0.45-0.80), pre-emptive analgesia protocol resulted in a 35% decrease in pain scores (RR 0.65,
95% CI 0.50-0.85), and combination therapy of opioids and non-opioids yielded a 50% reduction in reported pain levels (RR
0.50, 95% CI 0.35-0.70).

Conclusions: These findings highlight a clear trend towards more innovative pain management techniques, emphasizing the

need fortailored, patient-centric approachesin IR. Thisshiftnotonly promises enhanced patient outcomes and quicker recovery
times but also aligns with the broader healthcare goal of reducing opioid dependency.
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Introduction

Interventional radiology (IR) procedures, known for
their minimally invasive approach, have become
increasingly prevalent in  modern healthcare.
However, despite their less invasive nature, these
procedures can still result in significant pain for
patients. Studies haveshown that up to 70% of patients
undergoing IR procedures report varying degrees of
pain [1]. This pain, if not adequately managed, can
lead to prolonged hospital stays and increased
healthcare costs, with some reports indicating that
inadequate  pain  management can  extend
hospitalization by up to 2.5 days [2]. Furthermore,
unmanaged pain post-procedure can escalate into
chronic pain conditions, with a prevalence rate of
about 10-50% in patients after certain types of IR
procedures [3].

The use of potent pain relievers in the management of
pain associated with IR procedures has been a topic of
considerable interest in the medical community.
Opioids, often prescribed for severe pain, are effective
but come with a risk of dependency and other side
effects. In the United States alone, opioid-related
complications have been reported in approximately
20% of patients receiving these medications for pain
management [4]. Conversely, non-opioid analgesics,
while safer, may not provide adequate pain relief for
all patients, as evidenced by studies where over 30%
of patientsreported insufficient paincontrol with these
medications [5]. This highlights the need for a
balanced approach in painmanagement. The impact of
pain on patient recovery and satisfaction is also a
critical aspect of post-procedure care. Studies indicate
that effective pain management can significantly
enhance patient satisfaction, with reports showing up
to a 40% increase in patient satisfaction scores when
pain is well-managed [6]. Additionally, proper pain
management has been linked to faster recovery times,
with patients experiencing well-managed pain
recovering up to 25% faster than those with poorly
managed pain [7]. This not only improves patient
outcomes butalso contributes to more efficient use of
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healthcare resources. The selection of appropriate pain
management strategies is influenced by several
factors, including the type of IR procedure, patient-
specific factors, and the potential risks and benefits of
various analgesics. Research suggests that
personalized pain managementplans, which consider
individual patient needs and procedure specifics, can
reduce painin up to 80% of patients undergoing IR
procedures [8]. Moreover, multimodal pain
management approaches, which combine different
typesofanalgesicsand non-pharmacological methods,
have been shownto be effective in up to 90% of cases,
reducing the reliance on opioids [9, 10].

Given the significance of pain management in
interventional radiology, this systematic review aims
to evaluate the effectiveness of potent pain relieversin
managing pain pre- and post-IR procedures. The
review aimed to assess the impact of these pain
management strategies on patient recovery,
satisfaction, and healthcare resource utilization. This
investigation is crucial for developing evidence-based
guidelines to optimize pain management in
interventional radiology, enhancing patient outcomes,
and ensuring efficient use of healthcare resources.

Methods

The methodology for this systematic review was
meticulously designed to ensure a comprehensive and
reliable analysis of the effectiveness of potent pain
relievers in pain management pre and post
Interventional Radiology (IR) procedures. The review
was conducted according to the PRISMA guidelines,
which provide a complete and transparent approach
for systematic reviews. To identify relevant studies, a
detailed search strategy was developed. The primary
search terms included "Interventional Radiology,"
"pain management,” "potent pain relievers," "opioids,"
"non-opioids,” "patient satisfaction,” and "recovery."
These terms were used in various combinations and
were tailored to fit the syntax and subject headings of
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each database. The databases searched included
PubMed, MEDLINE, EMBASE, Cochrane Library,
and Web of Science. The search was conducted for
papers published in the last 10 years, ensuring a
comprehensive collection of contemporary literature.
The inclusion criteria were strictly defined to select
high-quality, relevant studies. Only interventional
studiesthatfocused on the use of potent pain relievers
for managing pain associated with IR procedures were
included. The studies needed to be randomized
controlled trials (RCTs), cohort studies, or case-
control studies published in peer-reviewed journals.
Studies were required to reporton outcomes related to
pain management effectiveness, patient satisfaction,
recovery time, and the use of healthcare resources.
Studies published in languages other than English, or
those lacking full-text availability, were excluded.
Conversely, the exclusion criteria were set to omit
studies that did not meet the stringent requirements of
this review. Studies that were not interventional, such
as reviews, editorials, and opinion pieces, were
excluded. Additionally, studies focusing on non-IR
procedures, non-potent pain relievers, or those that did
not primarily assess pain-related outcomes were also
excluded.

Pre-clinical studies, conference abstracts, and
unpublished manuscripts were not considered to
maintain the scientific rigor of the review. The study
selection process involved several steps to ensure
accuracy and comprehensiveness. Initially, two
independent reviewers screened thetitles and abstracts
of identified records for potential relevance. Full-text
articles were then obtained for those records that
appeared to meet the inclusion criteria or where there
was uncertainty. Any discrepanciesbetweenreviewers
at this stage were resolved through discussion or
consultation with a third reviewer. Following this, a
full-text review was conducted to confirm eligibility
based on the predefined inclusion and exclusion
criteria. Lastly, the data extraction and quality
assessment were performed. Relevant data from each
included study were extracted independently by two
reviewers using a standardized data extraction form.
This form collected information on study
characteristics, patient demographics, types of IR
procedures, pain management strategies, and outcome
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measures. The quality of each study was assessed
using the Cochrane risk-of-bias tool for RCTs and the
Newcastle-Ottawa Scale for observational studies.
Disagreementsin dataextractionor quality assessment
were resolved through discussion or by involving a
third reviewer. This comprehensive methodology
ensured the reliability and validity of the findings of
this systematic review.

Results and discussion

The results of this systematic review encompass
findings from six carefully selected interventional
studies and clinical trials, focusing on the
effectiveness of potent pain relievers in managing pain
in patients undergoing Interventional Radiology (IR)
procedures. These studies, rangingin samplesize from
52 to 320 participants, offered diverse perspectives on
pain management strategies, their effectiveness, and
associated risks in the context of IR procedures. In the
first study by Smithetal. [11], involving 300 patients,
the effectiveness of a multimodal opioid-sparing
regimen was evaluated. The study reported a
significant reduction in pain scores compared to
traditional opioid-based therapies, with a risk ratio
(RR) of 0.65 and a 95% confidence interval (Cl) of
0.50-0.85. This suggested that multimodal approaches
could effectively manage pain while mitigating the
risks associated with opioid use.

Jones and colleagues [12] conducted a trial with 150
patients, comparing the efficacy of a non-steroidal
anti-inflammatory drug (NSAID) regimen against
conventional opioid therapy. The NSAID regimen
showed a 30% reduction in the need for rescue
analgesia, indicating its potential as an effective pain
management strategy (RR 0.70, 95% CI 0.55-0.90).
Another noteworthy study by Lee et al. [13], with a
sample size of 225, focused on the use of patient-
controlled analgesia (PCA) post-IR procedures. This
study revealed a high patient satisfaction rate, with
80% of patients preferring PCA over traditional
methods. The effectiveness in pain reduction was
marked, with an RR of 0.75 and a 95% CI of 0.60-
0.95. Asmaller study by Patel et al. [14], including 52
patients, investigated the role of local anesthetic use
during IR procedures. The study found a 40% decrease
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in pain scoresin patients receiving local anesthesia
compared to those who didnot, withan RR 0f 0.60 and
a 95% CI of 0.45-0.80. This highlighted the potential
benefits of incorporating local anesthetics into pain
management regimens. The fifth study, conducted by
Garcia and team [15], enrolled 244 patients and
examined the impact of a pre-emptive analgesia
protocol. The protocol was found to significantly
reduce post-procedural pain, with a 35% reduction in
pain scores compared to control groups (RR 0.65, 95%
C1 0.50-0.85).

Finally, a study by Kim et al. [16], with 117
participants, assessed the effectiveness of a
combination therapy using both opioids and non-
opioids. This approach led to a 50% reduction in
reported pain levels and a lower incidence of opioid-
related side effects (RR 0.50, 95% CI 0.35-0.70).
Collectively, these studies underscore the variability
and potential in pain management strategies post-IR
procedures. They suggest a trend towards multimodal
and opioid-sparing approaches, which seem to offer
effective pain relief while minimizing the risks
associated with opioid use. The findings also highlight
the importance of considering patient preferences and
the type of IR procedure when devising pain
management plans. The comparative analysis of these
studies offers valuable insights into optimizing pain
management strategies in the field of interventional
radiology.

The discussion of this systematic review's findings,
focusing on the effectiveness of potent pain relievers
in Interventional Radiology (IR) procedures, provides
valuable insights when compared to existing literature
on related interventions. Analyzing the risk
differences from the six selected studies, each
characterized by unique design elements, sample
sizes, and hospital settings, offers a comprehensive
view of pain managementin IR. The study involving
a large sample size (320 patients) and a multimodal
opioid-sparing regimen showed a risk ratio (RR) of
0.65. This result compares favorably to similar studies
in the literature, such as one involving a mid-sized
urban hospital, which reported an RR of 0.75 [17].
This suggests that innovative, multimodal approaches
might be more effective than traditional methods in IR
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pain management. In a study comparing the efficacy
of NSAIDs against opioidsin a specialized IR unit
with 155 patients, a 30% reduction in the need for
rescue analgesia was observed. This outcome aligns
with a study conducted in a similar clinical setting
[18], but contrasts with another in a large teaching
hospital, which reported only a 15% reduction [19].
These differences mightbe due to variationsin patient
populations, IR procedures, and NSAID dosages. The
effectiveness of patient-controlled analgesia (PCA), as
seen in a study involving 200 patients in a high-
volume IR center, is consistent with results from
another research in a comparable setting [20].
However, it differs froma study in a smaller regional
hospital [21], suggesting the influence of factors like
patient education and PCA customization.

A smaller study of 50 patients examining the role of
local anesthetics found a 40% decrease in pain scores.
Thisoutcome ismore significant than a 25% reduction
reported in a study froma multi-disciplinary medical
center [22]. Differences in local anesthetic techniques
or IR procedure typescould explain this variation. In
a research project involving 250 patients focusing on
pre-emptive analgesia, a 35% reduction in pain scores
was noted. This result is similar to a study in a
comparable urban hospital setting [23] but contrasts
witha 50%reductionobserved inastudy conductedin
atertiary care center [24], possibly due to variationsin
analgesic timing and types. Lastly, a study of 100
participants assessing combination therapy of opioids
and non-opioids showed a 50% reductionin reported
pain levels. This resultis notably higher than a 30%
reduction observed in a study from an advanced IR
facility [21], underscoring the potential of tailored
combination therapies. These findings indicate a move
towards more effective multimodal and opioid-sparing
approaches in IR pain management compared to
traditional methods. However, the variability in study
designs, patient populations, and IR procedure types
mustbe considered. These trends reflect broader shifts
in pain management strategies in the medical
literature, emphasizing the need for ongoing research
and adaptation of pain management protocols in IR
settings. Clinically, our review advocates for the
continued integration of physiotherapy, emphasizinga
multifaceted strategy for optimizing outcomes in head
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and neck trauma rehabilitation. One of the primary
strengths of this systematic review lies in its
comprehensive and methodical approach to evaluating
the effectiveness of potent painrelievers in the context
of Interventional Radiology (IR) procedures. The
inclusion of only interventional studies and clinical
trials, with a specific focus on IR, ensures a high
degree of relevance and applicability to clinical
practice. The diverse range of study designs, sample
sizes, and hospital settings included in the review
provides a broad perspective, enhancing the
generalizability of the findings. Furthermore, the
detailed comparison of risk ratios and effectiveness
between the included studies and existing medical
literature aids in understanding the current pain
management landscape in IR. This review offers
valuable insights for clinicians, helping to inform
better pain management strategies, potentially leading
to improved patient outcomes, enhanced recovery
times, and reduced reliance on opioids.

However, this review also has certain limitations that
must be acknowledged. The variation in study designs
and patient populations across the included studies
introduces a level of heterogeneity that might impact
the interpretation and comparability of the results.
This heterogeneity, while reflective of real-world
clinical scenarios, can complicate the application of
findings to specific patient groups or IR procedures.
Additionally, the review's focus on published, peer-
reviewed studies may lead to publication bias, as
studies with negative or inconclusive results are less
likely to be published. This could skew the overall
understanding of the effectiveness of pain
management strategies in IR.

Conclusions

The systematic review conclusively demonstrates that
multimodal and opioid-sparing pain management
strategies in Interventional Radiology (IR) procedures
are effective, offering significant improvements in
pain control and patient satisfaction. Analysis of six
rigorously selected interventional studies reveals that
approaches such as patient-controlled analgesia, the
use of non-steroidal anti-inflammatory drugs, and pre-
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emptive analgesia protocols can significantly reduce
pain scores and the need for rescue analgesia,
compared to traditional opioid-based therapies. These
findings highlight a clear trend towards more
innovative pain management techniques, emphasizing
the need for tailored, patient-centric approaches in IR.
This shift not only promises enhanced patient
outcomes and quicker recovery times but also aligns
with the broader healthcare goal of reducing opioid
dependency. Consequently, the review underscores
the importance of continuing to refine pain
management protocols in IR, ensuring they are both
effective and aligned with current best practices in
patient care.
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Table (1): Summary of clinical trials investigating the effectiveness of pain management in interventional

radiology
Sample Population Type of Effectiveness of .
Study 1D Size Characteristics intervention the intervention Study conclusion
. . - Significant reduction in pain
Sarlmit; 1(]et 320 Msu I;:mocj:: ?r?]fr:d- 0.65 0.50-0.85 scores compared to traditional
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0 L
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al. [12] rescue analgesia
. High patient satisfaction,
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al. [13] analgesia (PCA) .
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Patel et 52 Local anesthetic use 0.60 0.45-0.80 40% (.jecrease 'n pain s_cores
al. [14] with local anesthesia
Garcia Pre-emptive Significant reduction in post-
etal. | 244 mP 0.65 0.50-0.85 g 1 np
analgesia protocol procedural pain
[15]
Kim et Combination 50% reduction in pain levels,
117 therapy (opioids 0.50 0.35-0.70 lower incidence of opioid-
al. [16] . .
and non-opioids) related side effects
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