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Abstract

Aim: This review explores the collaborative roles of physicians and nurses in managing pain during interventional
radiological (IR) procedures, highlighting strategies to optimize patient comfort and procedural outcomes.
Background: Interventional radiology provides minimally invasive, image-guided procedures that offer significant
clinical benefits but can cause varying degrees of pain and discomfort. Effective pain management is essential to
enhance patient experience, reduce anxiety, and improve procedural success. A multidisciplinary approach is
critical, with physicians and nurses addressing both the physical and emotional aspects of pain.

Key Findings: Physicians play a pivotal role in developing individualized analgesic plans, employing advanced
imaging techniques to minimize procedural trauma, and managing post-procedural pain through pharmacological
interventions. Nurses complement these efforts by providing pre-procedural education, intra-procedural
monitoring, and post-procedural holistic care, including patient education and emotional support. Non-
pharmacological strategies, such as guided relaxation and positioning adjustments, further contribute to pain
relief and patient satisfaction. Effective communication and interdisciplinary collaboration are essential for
creating seamless pain management frameworks.

Conclusion: Managing pain during IR procedures requires a multidisciplinary approach that integrates the expertise
of physicians and nurses. By combining tailored analgesic strategies with comprehensive nursing care, healthcare
teams can ensure optimal pain control, enhance patient outcomes, and improve overall satisfaction with
interventional radiological services. This collaborative framework emphasizes the importance of patient-centered
care and the integration of both pharmacological and non-pharmacological approaches in modern pain
management practices.

Introduction

Interventional radiology (IR) has revolutionized modern medicine by providing minimally invasive,
image-guided procedures to diagnose and treat various medical conditions. These procedures, ranging
from biopsies and vascular interventions to tumor ablations, offer numerous advantages, including
reduced recovery times, lower risk of complications, and less physical trauma compared to traditional
surgical methods (1). Despite these benefits, pain management remains a critical component of IR care, as
pain can arise during and after procedures due to tissue manipulation, nerve stimulation, or the use of
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instruments within sensitive areas. Effective pain management is essential to ensure patient comfort,
procedural success, and overall satisfaction.

The nature and intensity of pain during IR procedures vary widely depending on the type of intervention
and patient-specific factors, such as medical history, comorbidities, and psychological state. For example,
simple procedures like central line placement may cause only mild discomfort, while complex
interventions such as embolization or tumor ablation can induce significant pain. Additionally, patients
with pre-existing conditions like chronic pain or anxiety disorders often exhibit heightened pain
sensitivity, requiring tailored management strategies (2,3).

The management of pain in IR involves a multidisciplinary approach, with physicians and nurses playing
pivotal roles. Physicians focus on planning and implementing pharmacological pain management
strategies, including the use of local anesthesia, sedation, or nerve blocks, and employing advanced
procedural techniques to minimize discomfort. Nurses, on the other hand, are instrumental in providing
holistic care, from pre-procedural preparation and patient education to intra-procedural monitoring and
post-procedural support. Together, they address both the physical and emotional dimensions of pain,
ensuring a comprehensive and patient-centered approach (4).

This review explores the collaborative roles of physicians and nurses in managing pain during IR
procedures. It highlights the pre-procedural planning, intra-procedural interventions, and post-procedural
care strategies employed to minimize pain and improve outcomes. Furthermore, the review underscores
the importance of individualized care plans, effective communication, and the integration of both
pharmacological and non-pharmacological techniques to enhance the patient experience and optimize
procedural success

Physicians’ Role in Managing Pain

1. Pre-Procedural Pain Assessment and Planning

1. Comprehensive Patient Evaluation:

Physicians perform a thorough assessment of the patient’s medical history, focusing on factors
influencing pain perception, such as:

Comorbidities: Chronic pain conditions like fibromyalgia, osteoarthritis, or previous surgical scars may
increase pain sensitivity (1).

Psychological Factors: Anxiety, depression, and fear related to the procedure can exacerbate pain,
necessitating pre-procedural psychological preparation (2).

2. Customized Analgesic Plans:

Based on the patient’s history and the type of procedure, physicians create individualized plans:

Local Anesthesia: Agents like lidocaine are used for short-duration procedures, while bupivacaine offers
prolonged pain relief, making it suitable for lengthier interventions (3).

Sedation and Analgesia: For procedures causing moderate discomfort, a combination of midazolam
(sedation) and fentanyl (pain relief) is often used, balancing patient comfort with safety (4).

Prophylactic Nerve Blocks: In certain procedures, such as limb revascularization or biopsies, nerve
blocks are used to prevent pain during and after the intervention (5).

2. Intra-Procedural Pain Management

1. Real-Time Monitoring and Response:

Physicians dynamically adjust pain management strategies during procedures based on:

Patient Feedback: Patients undergoing conscious sedation can communicate discomfort, prompting
additional doses of sedatives or analgesics (6).

Physiological Responses: Elevations in heart rate, blood pressure, or respiratory rate may indicate pain or
anxiety, requiring immediate intervention (7).

2. Image-Guided Precision:

Physicians utilize advanced imaging techniques to minimize procedural trauma:

Ultrasound: Provides real-time visualization of soft tissues, reducing the need for multiple needle
insertions during biopsies or catheter placements (8).
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Fluoroscopy and CT: Used in vascular interventions to precisely navigate instruments, minimizing
unnecessary tissue disruption and associated pain (9).

3. Pain Prevention Through Technique Optimization:

Minimally invasive procedural techniques reduce tissue trauma, contributing to lower post-procedure pain
levels. For example:

Smaller catheter sizes during angioplasty or embolization minimize vascular irritation.Use of automated
biopsy devices ensures consistent precision, reducing patient discomfort (10).

3. Post-Procedural Pain Management

1. Immediate Pain Control:

After the procedure, physicians prescribe pain relief based on the intensity and type of discomfort:
NSAIDs: Effective for managing inflammatory pain, such as soreness following tumor ablations or
embolizations.

Short-Acting Opioids: Reserved for severe pain, with careful monitoring to avoid side effects like
respiratory depression (11).

2. Long-Term Analgesic Strategies:

For patients undergoing more invasive procedures with prolonged recovery times, multimodal pain
management is essential:

Adjuvants: Gabapentin or pregabalin for neuropathic pain.

Non-Pharmacological Interventions: Incorporating physiotherapy and psychological support to manage
pain holistically (12).

3. Complication Monitoring:

Physicians assess for pain related to complications, such as:

o Hematomas at puncture sites.

o Ischemic pain following vascular occlusion procedures (13).

Nurses’ Role in Managing Pain
1. Pre-Procedural Patient Preparation
1. Patient Education and Emotional Preparation:
Nurses play a critical role in alleviating pre-procedural anxiety by:
Explaining procedural steps, potential pain levels, and available pain management strategies in simple
terms (14).Providing reassurance to patients who may have misconceptions or fears about the procedure,
such as those undergoing their first interventional radiology treatment.
2. Assessment and Documentation:
Nurses assess the patient’s baseline pain levels and tolerance using standardized scales, such as the
Numeric Rating Scale (NRS) or Wong-Baker FACES Pain Rating Scale. This documentation aids in post-
procedure pain evaluation (15).
3. Pre-Medication Administration:
Nurses administer pre-procedural medications prescribed by the physician, such as:
Anxiolytics (e.g., lorazepam) to reduce procedural anxiety.Prophylactic analgesics or anti-emetics to
prevent pain or nausea during sedation (16).
2. Intra-Procedural Support
1. Continuous Monitoring:
Nurses are responsible for tracking real-time vital signs and ensuring patient stability:
Blood pressure, heart rate, and oxygen saturation are closely monitored to detect signs of pain or adverse
medication reactions (17).
2. Patient Advocacy:
Nurses act as intermediaries between patients and physicians, conveying verbal or non-verbal
indicators of pain to ensure timely intervention.
3. Non-Pharmacological Pain Management:
Nurses implement supportive measures to complement pharmacological strategies:
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Adjusting patient positioning for comfort and procedural access.Using distraction techniques, such as
engaging the patient in light conversation or guiding them through breathing exercises to reduce anxiety
(18).
3. Post-Procedural Pain Management
1. Immediate Pain Relief:
Nurses administer prescribed analgesics while monitoring for side effects:
Opioid Monitoring: Observing for signs of respiratory depression or drowsiness in patients receiving
opioids.
NSAID Safety: Ensuring patients with gastrointestinal risks are prescribed gastroprotective agents, if
necessary (19).
2. Holistic Pain Reassessment:
Nurses use pain scales to reassess the effectiveness of interventions at regular intervals, enabling
timely adjustments.
3. Post-Procedure Education:
Nurses provide patients and families with instructions on managing pain at home, emphasizing:
» Safe use of prescribed medications.
» Recognizing signs of complications requiring medical attention (e.g., severe swelling or redness at the
procedure site).
» Lifestyle modifications, such as rest or activity restrictions (20).

Collaborative Approach: Physicians and Nurses

1. Pre-Procedural Coordination:
Physicians and nurses jointly review patient-specific factors, aligning on sedation and analgesic plans.

2. Intra-Procedural Communication:
Real-time feedback from nurses about pain indicators helps physicians adjust strategies immediately,
ensuring patient comfort.

3. Post-Procedural Continuity of Care:
Nurses relay observations from post-procedural assessments to physicians, enabling informed decisions
about follow-up care and pain management adjustments.

Challenges in Pain Management

Pain tolerance and response to medications vary widely, necessitating flexible and patient-tailored
approaches (21).High patient volumes and limited staff in interventional radiology units may hinder
thorough pain management evaluations (22).Balancing effective pain relief with the risk of adverse
effects from opioids or sedatives is a constant challenge (23).

Conclusion

Managing pain during interventional radiological procedures necessitates a collaborative,
multidisciplinary approach that integrates the expertise of physicians and nurses. Physicians play a crucial
role in planning and administering tailored pharmacological strategies, including local anesthesia,
sedation, and advanced techniques like nerve blocks, while employing minimally invasive, image-guided
approaches to reduce procedural trauma and associated pain. Nurses complement these efforts by
providing holistic, patient-centered care, including pre-procedural education to alleviate anxiety, intra-
procedural monitoring to ensure real-time pain control, and post-procedural support through medication
administration, pain reassessment, and patient education on self-management strategies. By combining
these complementary roles, healthcare teams can ensure effective pain relief, enhance patient comfort,
reduce procedural anxiety, and optimize overall outcomes. Continued advancements in procedural
techniques, pain management strategies, and interdisciplinary communication are essential to further
improve patient satisfaction and the standard of care in interventional radiology.
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