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Abstract: Interventional Radiology (IR) has rapidly evolved into a critical subspecialty that performs
minimally invasive procedures using image guidance. Radiologic technologists (RTs), or radiographers, play
an essential role in the IR suite, and the complexity of procedures demands advanced technical, clinical, and
communication skills. This article explores the core competencies and training requirements for technologists
in IR, emphasizing the need for standardized education, continuing professional development (CPD), and
cross-disciplinary collaboration.
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Introduction:

Interventional Radiology (IR) is a rapidly advancing subspecialty of radiology that uses image-guided,
minimally invasive techniques to diagnose and treat a wide range of medical conditions. The success of these
procedures not only depends on the interventional radiologist but also heavily relies on the expertise and
efficiency of radiology technologists who are integral members of the IR team.

Radiology technologists in IR must possess a unique combination of technical proficiency, clinical
knowledge, and patient care skills. They operate advanced imaging equipment such as fluoroscopy,
ultrasound, CT, and MRI during interventional procedures, ensure adherence to radiation safety protocols,
and assist in maintaining a sterile and safe environment. Moreover, they provide direct care to patients before,
during, and after procedures, which requires excellent communication, empathy, and clinical judgment.

As interventional procedures become more complex and patient-centered, the importance of well-trained,
competent, and responsive radiology technologists continues to grow. Their role is not only to support the
technical aspects of imaging but also to enhance procedural efficiency, patient safety, and overall clinical
outcomes.
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Core Skills Required:

a. Technical Proficiency:
Technical proficiency is the foundation of a radiology technologist’s role in interventional radiology
(IR). It involves the ability to effectively operate complex imaging equipment, assist in precision-
guided procedures, and adapt quickly to real-time changes during interventions. Below are key areas
of technical proficiency:
1. Operation of Imaging Equipment

e Fluoroscopy: Real-time X-ray imaging for procedures like angiograms and catheter placements.

« Ultrasound: For guiding needle insertions or biopsies in soft tissue structures.

e Computed Tomography (CT): Used for guiding more complex or deep-seated procedures.

o Digital Subtraction Angiography (DSA): Essential for visualizing blood vessels by removing
bone/tissue background.
A skilled technologist must understand exposure parameters, image contrast, and spatial resolution.
2. Equipment Setup and Calibration

o Properly positioning and calibrating C-arm or fixed imaging systems.

e Ensuring contrast injectors, suction units, and laser/thermal ablation tools are correctly prepared.

« Familiarity with table positioning, sterile draping, and tool kit preparation.

3. Contrast Media Handling
o Selecting and preparing contrast agents.
« Monitoring for adverse reactions during contrast administration.
e Assisting in contrast-enhanced imaging procedures like angioplasty and embolization.
4. Radiation Safety and Dose Monitoring
« Adjusting technical factors (kVp, mAs) to minimize radiation while maintaining image quality.
e Using pulsed fluoroscopy, collimation, and last image hold features.
« Positioning lead shields and wearing dosimeters.
o Ensuring ALARA principles (As Low as Reasonably Achievable) are followed.

5. Image Acquisition and Optimization
« Real-time adjustment of image settings for dynamic procedures.
e Using multi-planar reconstructions (MPR) and 3D guidance tools.
o Marking anatomical landmarks and lesions accurately for radiologist reference.

6. Troubleshooting and Maintenance
« Diagnosing and fixing common errors in fluoroscopy or CT systems.
« Coordinating with biomedical engineers for preventive maintenance.
e Quickly addressing technical malfunctions during live procedures to avoid delays.

7. Software and PACS Proficiency
o Operating image post-processing software for vessel analysis or lesion measurement.
e Uploading and organizing image data on Picture Archiving and Communication Systems (PACS).
e Tagging images for easy access by interventional radiologists.
Technical proficiency in IR is not just about knowing how to press buttons — it's about integrating
deep equipment knowledge, anatomy, radiation safety, and procedural timing to support successful and
safe outcomes. A technologist with high technical proficiency is invaluable to the IR team.

b. Radiation Protection:
Radiation protection is a crucial aspect of interventional radiology (IR) due to the frequent use of
fluoroscopy and other imaging modalities that expose patients and healthcare workers to ionizing
radiation. Effective radiation protection strategies help minimize these exposures and ensure safety in
the IR suite.
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1. Principles of Radiation Protection (ALARA):
ALARA: As Low as Reasonably Achievable
Aim: To minimize radiation doses while achieving required diagnostic or therapeutic results.
Key strategies include:
o Time: Minimize exposure time.
o Distance: Maximize distance from the source.
o Shielding: Use appropriate protective barriers.

2. Protective Equipment:

Lead aprons, thyroid shields, lead glasses, and lead gloves
Mobile lead shields around the procedure table
Radiation-absorbing drapes on patients to reduce scatter

3. Dose Monitoring:
Dosimeters (e.g., TLDs or electronic dosimeters) for staff to monitor exposure
Regular review of dose reports and adherence to occupational limits

4. Patient Protection Measures:

Use pulsed fluoroscopy and low-dose settings
Collimation to limit the field size

Proper patient positioning to reduce repeat exposures
Avoiding unnecessary imaging or prolonged fluoroscopy

5. Staff Safety Training:
Regular training on:
o Equipment handling
o Radiation safety protocols
o Emergency procedures
Emphasis on the importance of personal protective behaviors

6. Requlatory Guidelines and Standards:
Compliance with bodies such as:
o AERB (in India)
o ICRP (International Commission on Radiological Protection)
o NCRP (National Council on Radiation Protection and Measurements)

7. Technologist's Role in Radiation Safety:

Ensure proper settings on imaging equipment

Regular maintenance and QA (Quality Assurance) checks
Educate and guide other team members on radiation protection
Keep documentation of radiation doses for patients and staff

c. Patient Care:
Patient care is a core component of interventional radiology, as procedures often involve invasive
techniques, conscious sedation, and close patient monitoring. Providing safe, compassionate, and high-
quality care ensures positive outcomes and patient satisfaction.

1. Pre-Procedural Care:
Patient Identification and Consent:

o Verify identity (using two identifiers).

o Obtain informed consent, explaining the procedure, risks, benefits, and alternatives.
Patient Preparation:

o NPO (nothing by mouth) status if sedation is required.

o Blood tests (e.g., INR, creatinine) to evaluate bleeding risk and kidney function.

o Allergy check for contrast media.
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o Secure IV access.

Psychological Support:
o Reduce patient anxiety through communication and reassurance.
o Provide education about the procedure.

2. Intra-Procedural Care:

Monitoring Vital Signs:
o Continuous ECG, pulse oximetry, and blood pressure monitoring.
o Oxygen support if needed.

Sedation and Comfort:
o Administer and monitor conscious sedation.
o Maintain a calm, sterile, and safe environment.

Communication:
o Keep the patient informed during the procedure if they are awake.
o Watch for signs of pain, anxiety, or complications.

3. Post-Procedural Care:
Monitoring and Observation:
o Check for bleeding at the puncture site.
o Monitor vitals and consciousness level until recovery.
o Observe for signs of complications (e.g., allergic reactions, hematoma, infection).
Pain Management and Support:
o Provide appropriate pain relief.
o Encourage hydration, especially if contrast was used.
Discharge Instructions:
o Educate on wound care, signs of complications, activity restrictions.
o Schedule follow-up if needed.

4. Infection Control and Safety:

Strict adherence to aseptic technique.

Proper disposal of bio-medical waste.

Hand hygiene and use of PPE (personal protective equipment).

5. Role of Radiologic Technologists in Patient Care:

Assist the interventional radiologist during the procedure.

Provide emotional support and clear instructions to patients.

Ensure patient positioning and comfort.

Document nursing/technologist observations and interventions accurately.

d. Infection Control and Sterile Technique :

Infection control and sterile technique are critical in interventional radiology to prevent procedure-
related infections, particularly because IR procedures often involve direct vascular or organ access.
Strict adherence ensures patient safety, improves outcomes, and maintains a sterile environment.

1. Importance of Infection Control in IR:

e IR procedures are minimally invasive but often penetrate sterile body areas (e.g., blood vessels, biliary
tract).

o Patients undergoing IR may be immunocompromised or have comorbidities that increase infection
risk.

« Infections can lead to serious complications such as sepsis, prolonged hospitalization, or death.

[JCRT25A6268 International Journal of Creative Research Thoughts (IJCRT) www.ijcrt.org ] k884


http://www.ijcrt.org/

www.ijcrt.org © 2025 IJCRT | Volume 13, Issue 6 June 2025 | ISSN: 2320-2882

2. Standard Infection Control Practices:
Hand Hygiene:
o Wash hands before and after patient contact.
o Use alcohol-based hand rub or soap and water.
Personal Protective Equipment (PPE):
o Gloves, gowns, surgical masks, face shields/goggles.
o Change gloves between procedures and when contaminated.
Environmental Cleanliness:
o Disinfect procedure rooms and equipment regularly.
o Use sterile drapes and clean imaging machines (C-arm, US probes).

3. Sterile Technigue:
Preparation of the Sterile Field:
o Use sterile drapes and instrument trays.
o Avoid contamination by maintaining a sterile zone.
Skin Antisepsis:
o Clean patient’s skin with antiseptic agents like chlorhexidine or povidone-iodine.
o Allow antiseptic to dry before puncture.
Sterile Equipment:
o Use only sterilized tools (catheters, guidewires, needles).
o Verify packaging integrity and expiry date before use.
Aseptic Technique:
o Avoid touching sterile items with non-sterile hands or instruments.
o Proper donning of sterile gloves and gowns by all staff in the sterile field.

4. Post-Procedure Infection Control:

Clean and dress the insertion site with sterile material.

Dispose of sharps and waste materials in proper containers.

Educate the patient about signs of infection (e.g., redness, swelling, fever).

5. Technologist’s Role in Infection Prevention:

Ensure all equipment is sterilized or disinfected appropriately.
Maintain sterile field integrity during the procedure.

Promptly report any breaches in sterile technique.

Monitor for and document any signs of infection post-procedure.

6. Compliance with Guidelines:

Follow institutional protocols.

Align with CDC, WHO, and AERB infection control guidelines.
Participate in regular training and audits.

e. Communication and Teamwork:
 Interacting with interventional radiologists, nurses, and anesthetists.
» Explaining procedures to patients and families.

Training and Educational Needs:
While basic radiography training introduces imaging fundamentals, specialized IR skills require:
» Postgraduate certifications in interventional radiography.
« On-the-job training under experienced IR technologists or radiologists.
» Simulation-based education for emergency response and procedural planning.
« Continuing education (CE) for updates on new technologies and protocols.
Recommendations:
« National and international radiology bodies should develop formal training frameworks.
 Institutions should mandate periodic CPD and skill assessments.
» Research should be conducted to identify skill gaps and training outcomes.
[JCRT25A6268 \ International Journal of Creative Research Thoughts (IJCRT) www.ijcrt.org ] k885



http://www.ijcrt.org/

www.ijcrt.org © 2025 IJCRT | Volume 13, Issue 6 June 2025 | ISSN: 2320-2882
Conclusion:

Radiology technologists play a vital and multifaceted role in the success of interventional radiology
procedures. Their technical expertise, patient care skills, and adherence to safety protocols are essential for
the smooth and effective functioning of IR departments.

Technologists not only operate and manage complex imaging equipment, but also ensure accurate image
acquisition, maintain radiation safety, and uphold sterile techniques throughout procedures. Additionally,
their ability to provide emotional and physical support to patients, manage emergency situations, and
collaborate with the interventional radiology team makes them indispensable.

As interventional radiology continues to evolve with advancements in technology and minimally invasive
procedures, the demand for highly skilled and knowledgeable technologists will grow. Continuous education,
training, and professional development are crucial to maintain high standards of care and patient outcomes.

In summary, radiologic technologists are key contributors to both the technical and human aspects of
interventional radiology, ensuring precision, safety, and compassionate care at every stage of the procedure.
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