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Episode 1: Vascular Access -
Part 1

& Core PrincipleinIR
o Mastering the Basics is essential before advancing to complex procedures.
« Interventional Radiology (IR) divides into two main categories:

o Vascular Interventions: Procedures via blood vessels (arteries, veins,
lymphatics).

o Percutaneous Interventions: Procedures done through the skin (e.g.,
biopsy, ablation).

& Vascular Interventions Overview

Types of Vascular Access
o Arterial Access: For angiograms, embolization, etc.
» Venous Access: For thrombectomy, venous stenting.

o Lymphatic Access: For lymphangiograms, lymphatic embolization.
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&= The IR Toolkit — From Evolution to Practice

o Essential Tools

1. Guide Wire — Steerable wire to navigate vessels.

2. Catheter — Tube passed over the wire for contrast injection or device delivery.

~ IR Evolution Timeline
» 1950s-60s: Introduction of 0.035" guide wire

» French (Fr) Scale for catheter diameter:

o 1Fr=0.33mm

o 4 Fr=132mm - Used with 0.035" wire
» Gauge (G) Scale for needles:

o Higher G = Smaller size (e.g., 21G is smaller than 18G)

o System Categories
System Wire Size Needle Catheter Size Use Case
Support, Proximal
Base / Macro 0.035" 18G 4 Fr
Access
. Distal navigation,
Micro 0.018" 21G/22G 2.0-2.8 Fr
Safer, Less trauma
System Pros and Cons

€ Micro System (0.018"/21G)
e Pros:
o Safer access
o Better navigation to distal vessels

e Cons:

Episode 1: Vascular Access - Part 1



o Soft, limited support

o Not suitable for high-caliber interventions

€ Base/Macro System (0.035"/18G)
e Pros:
o Strong support
o Suitable for proximal vessel navigation
e Cons:
o Larger arterial puncture

o Higher bleeding/dissection risk

(&) Why Switch Between Systems?
o Start with micro-system for safe access.

« Switch to macro-system for stability & intervention.

e This is why operators change tools frequently — it's all about matching tool
size to task.

Understanding Vascular Access

2 Primitive Method

o Direct needle access - Not suitable for repeated tool changes - Risk of
hematomas.

& Seldinger Technique (1953)

o Access vessel with needle - Insert guide wire > Remove needle - Maintain
access.

e Originally done via palpation, later improved by:

1. Ultrasound-guided access
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2. Micro-system usage (21G needle, 0.018" wire)

“X Tool Highlight: Micro Puncture Kit

Components:
1. 21G Needle
2. 0.018" Wire

3. 4 Fr Outer Sheath + Inner Dilator (for 0.018" wire)

Switching from Micro to Macro System

1
2
3
4.
)
6

o~

. Access with micro-system.
. Insert 0.018" wire > Remove needle.

. Advance dilator+sheath over wire.

Remove 0.018" wire + dilator.

. Insert 0.035" wire - You're now in macro system.

. Ready to advance a sheath or catheter over the 0.035" wire.

Why Not Stay with Micro System?
Micro wire is too soft to support sheath/catheter advancement.

Macro wire is stiffer, ideal for tool delivery.

+f Final Concept Summary

Start Small, Switch Smart: Begin with micro for safety - switch to macro for
support.

Understanding this explains IR workflow & catheter changes in procedures.
Choose system based on:
o Safety

o Anatomy
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o Intervention type

o Tool compatibility
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Episode 2: Vascular Access -
Part 2

& Introduction to Sheaths in Interventional Radiology
e Why Not Just Use a Catheter?
o Catheters can be introduced directly over a guide wire, but:

= Larger Opening: The catheter has a larger outer diameter, making the
hole bigger than the guide wire. This can cause bleeding upon
removal.

= Lack of Stabilization: Without a sheath, the guide wire can shift,
leading to loss of access into the vessel.

 Why we need a vascular sheath?

o Prevents Bleeding: By ensuring that the catheter doesn't cause
unnecessary bleeding when inserted or removed.

o Stabilizes Access: Maintains access throughout the procedure.

o Supports Multiple Catheters: Provides a stable port for switching
between multiple catheters during a procedure.
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@ The Sheath: Key Features and Functions
1. Sheath Structure
o Components:

o Dilator: Prepares the path for the sheath and provides rigidity/ stiffness
to prevent bending during insertion.

o Sheath Tube: A short catheter with a valve that keeps blood from
exiting, preventing bleeding. However, it allows easy introduction of
catheters and wires.

o Side Arm: Allows for saline flushing and contrast injection for vascular
imaging.

2. Functions of the Dilator
 Dilation: Expands the soft tissue track to accommodate the sheath.
» Rigidity: Prevents the sheath from bending upon insertion.

o Tapered Tip: Makes insertion easier by reducing resistance when entering
the skin.

“< How to Use a Sheath Properly
o Step-by-Step Sheath Insertion:

1. Flush: Always flush with saline before use to remove manufacturing
residues.

2. Insert Dilator: Helps provide rigidity and aids the insertion of the sheath.

3. Ensure Proper Locking: Make sure the dilator is locked in place with a
"click" sound before insertion.

4. Insert Sheath: Ensure the sheath is positioned correctly; use side arm for
flushing and injecting contrast.

» Valve Function: Prevents blood leakage while allowing easy introduction of IR
tools.
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Advantages of Using a Sheath

Prevents Hematoma: Keeps access site sealed and reduces bleeding risk.

Continuous Access: Maintains access to the vessel, even if the guide wire is
accidentally removed.

Facilitates Catheter Insertion: Tools can be advanced without disturbing the
access point.

Sheath Sizes and Measurements

Sheath Sizing: Measured by inner diameter (e.g., 5 Fr sheath corresponds to a
5 Fr catheter).

Color Coding System:
o 5Fr: Gray
o 6 Fr: Green
o 4 Fr: Red (used for pediatric interventions)

Length Variations: Sheaths come in different lengths (e.g., 11 cm for vascular
access, longer like 25 cm for more complex procedures).

o Choosing the Right Sheath Based on Procedure

Long Sheaths: Used when dealing with tortuous paths (e.g., atherosclerotic
arteries), improving catheter torqueability.

o Example: For patients with tortuous arteries, a longer sheath brings the
control point closer, improving maneuverability.

o Application: In liver biliary interventions or procedures requiring more
control, longer sheaths provide better control and efficiency.

Torqueability: Refers to the ability to transfer movement from the external hub
of the catheter to the internal tip. Longer sheaths improve torqueability in
tortuous pathways.

What is Torqueability?
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» Definition: Torqueability refers to the ability of a catheter to transmit rotational
movement from its external hub (the part controlled by the operator) to its
internal tip (the part inside the patient’s vessel).

o Key Concept: The greater the torqueability, the more effectively the operator
can control the catheter tip's direction by rotating the external part.

Factors Affecting Torqueability
1. Catheter Softness vs. Rigidity:

» Softer Catheters: Tend to have lower torqueability because their flexibility
makes it harder to transfer precise movements from the external hub to the
internal tip.

« Stiffer Catheters: Offer better torqueability, but they are less flexible,
which can be challenging in some procedures.

2. Pathway Characteristics:

« Straight Pathways: When the vessel path is straight (as in a younger
patient with healthy arteries), the catheter's movement is more efficiently
translated from the hub to the tip.

o Tortuous Pathways: In older patients with arterial atherosclerosis, the path
can be winding or curved. This tortuosity reduces torqueability, as the
movement of the hub may not fully translate to the tip.

How to Improve Torqueability
1. Use of Longer Sheaths:

» Why it Helps: A long sheath can straighten the tortuous pathway, allowing
for better movement of the catheter through the vessel.

» Application: In cases of tortuous arteries, such as in elderly patients with
atherosclerosis, using a long sheath brings the control point closer to the
target site, thus improving torqueability and reducing the effort required to
manipulate the catheter.

Practical Implications of Torqueability
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« Straight Path (Young Patient): Torqueability is higher, so a shorter sheath may
be sufficient, and catheter movement is easily controlled.

« Tortuous Path (Elderly or Diseased Arteries): A longer sheath becomes
crucial for better control, as it minimizes the tortuosity and enhances the
efficiency of catheter manipulation.

Torqueability in Procedure Choice

o For Smooth Access: Use shorter sheaths for young patients with minimal
arterial tortuosity.

o For Challenging Access: Use longer sheaths for older patients or those with
tortuous arteries to improve the control and precision of the procedure.

Key Takeaways

¢ Sheath vs. Catheter: Sheaths are used for stable vascular access and
preventing blood loss, while catheters are inserted through sheaths to perform
interventions.

o Sheath Use in Practice: Choose a sheath based on the patient's anatomy
(e.g., atherosclerosis, age) and the required procedure.

o Torqueability: A long sheath ensures better control and precision, especially
in tortuous vessels.

¥ Practical Insights

» Customization: Different companies design sheaths with slight variations
(e.g., tapered tips, radiopaque markers), but the core function remains the
same.

¢ Personal Preference: The choice of catheter and sheath often comes down to
personal preferences and familiarity with specific brands and tools.
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Episode 3: Vascular Access -
Part 3

& 1. Overview

After watching this episode you will learn about:

*How to use bony & angiographic landmarks for precise access

* Why the mid femoral head is the sweet spot

 Step-by-step palpation & ultrasound-guided vascular access techniques
e Advantages of ultrasound over blind sticks

e Complications from incorrect access angles

* Why never to advance a wire against resistance!

* The value of a solid "Groin Run"

* The importance of sheath flushing with saline

-~ 2. Landmark Identification and Skin Marking

o Step 1: Identify the mid-femur level using a radiopaque marker (e.g., clamp).
o Step 2: Mark the skin over this level with a pen.

+ Rationale:
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o Ensures access is: Good practice

= Above the bifurcation.
= Below the inferior epigastric artery (usually arises medially).

o Mid-femur level falls within the “safe access zone".

= Access Location Clarification:
o Level of mid-femoral head # exact midpoint of femoral head.

e Artery often slightly medial — still acceptable.
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33. Why Mid-Femur Level Is Ideal ?!

A. Anatomical & Technical Reasons !
1. Above Bifurcation:
e Avoids puncturing small distal branches - prevents occlusion & ischemia.
2. Artery-Vein Proximity:

e Lower levels - arteries & veins are closer = increased AVF risk specially
when using palpation guided access.

o Higher levels - better separation of arteries from veins.
3. Compression Efficiency:
o Head of femur provides a firm surface for hemostasis via compression.

o Especially important in obese patients.

+74. Access Techniques

A. Ultrasound (US)-Guided Access
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Still mark mid-femur to confirm US findings.
Advantages:

o Detects calcifications/atherosclerosis.

o Prevents inaccurate puncture location.

Technique: Good practice

o Transverse scan from caudal to cranial.
o Find convergence of superficial and deep femoral arteries into CFA.
o Avoid calcified segments.

o Enter vessel at 45-degree angle.

B. Palpation Method

Use two or three fingers to identify the strongest pulse.
Insert needle between two fingers at 45-degree angle.

Avoid puncturing through soft tissue where pulse is transmitted indirectly.

5. Puncture Technique

Angle: Always insert at 45°. Good practice

o Too steep - wire curves, difficult insertion. Bad practice ©

o Too shallow - skin puncture far from arterial entry = higher arterial
puncture causing ineffective post-procedure compression. Bad practice

o

Confirm Access:

o Blood return - insert wire - micro puncture set - fluoroscopic spot
image.

o Serves medico-legal purposes and confirms good access..

6. Key IR Rule
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» Never advance a wire against resistance. Good practice !

o May lead to:
= Subintimal dissection (especially with atherosclerosis).
= Worsened outcomes during sheath insertion.

« Red flags: Bad practice ©

o Wire resistance.

o Buckled/looping wire = Stop and reevaluate.

E¥7. Fluoroscopic Confirmation

e Early training: frequent use of fluoroscopy to learn wire feel (make sure to
apply radiation protection standards).

e Ensures:
o Correct wire path.
o Enough wire insertion to support sheath advancement.

o Proper sheath placement.

BX8. Sheath Insertion & Maintenance

e Insert 0.035" wire > advance sheath - remove dilator.

o Aspirate & flush sheath: Good practice

o No continuous/ easy blood flow = possible complication.

9. Groin Run Good practice

e Contrast Injection at sheath:

o Confirms access quality.

o Checks for flow obstruction (e.g., due to vasospasm or sheath occlusion).
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o Done early - timely management of problems (e.g., ischemia in
sedated/trauma patients).

e Imaging Tips:
o Slight oblique X-ray view opens bifurcation view.

o Warn patients about warmth sensation from contrast.

#¢i10. Digital Subtraction Angiography (DSA)
» Purpose: Subtracts bone for better visualization of angiographic findings.
e Process:
o Opacification - antegrade flow - complete contrast washout.

o No contrast retention or blowout - confirms safe access.

+.11. Continuous Flushing Good practice

e Crucial Step:
o Prevents clot formation inside sheath.
» Saline Bag Under Pressure:
o Prevents blood reflux into the sheath side arm.

o Pressure adjusted using cuff (similar to BP cuff) to maintain continous
forward saline flow through the sheath.
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Episode

Episode 4: Complications of
vascular access - Part 1

e Focus: Predisposing factors for complications, Pseudoaneurysm (PSA) &
Dissection

» Builds on prior knowledge of tools + techniques

I Predisposing Factors - Risk of
Complications

o Coagulopathy / Anticoagulation
o P Top risk factor
» Elective > stop anticoagulants per SIR guidelines Exam point /!

o Emergency = no time to correct (e.g., INR 3.2, PIt 15k = high risk even if you
give FFP) Good practice

L. Obesity
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o 1 Compression efficacy due to thick subcutaneous fat
e 7 Risk if puncture is high

o Ideal puncture = mid femoral head level

*» Renal Failure

» » Platelet dysfunction even with normal count (e.g., 75k acts like 15k)
!

o » Vascular calcifications - access becomes harder

“.. Sheath Size

e M Sheath size > 1 Bleeding risk
>eqg., 7Fr>5Fr>4Fr

3¢ Pseudoaneurysm (PSA)

of Whatls It? !

 Hematoma - Blood collection not communicating with artery
e PSA - Blood collection with arterial communication via a neck
- Wall = fibrous tissue (no true layers)

e True Aneurysm - Involves intima + media + adventitia

(4 PSA Diagnosis Good practice

() After the Procedure

o Ptreturns with pulsatile groin mass

 Incidental finding on CTA - Contrast-filled sac near artery

(4 During the Procedure
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e Sudden groin swelling after sheath removal

e Ultrasound - Classic "yin-yang" flow pattern

wankar Pillenahalli

» Angiography - Contrast leak from artery

o CTA - Enhancing collection connected to artery
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e Note: PSA may result from prior failed access attempts (not always current)

“£ PSA Management

Conservative
e For small (<3 cm) - May resolve spontaneously

- Weekly Doppler = Usually closes in 3-4 weeks !

©@ US-Guided Compression

e Press directly on PSA neck
-> Goal = thrombosis & neck closure
-> Avoid parent artery compression

-> Watch for disappearance of yin-yang flow

US-Guided Thrombin Injection
e Inject thrombin into PSA sac - induces clot

e /1 Avoid leak into artery - may cause arterial thrombosis and occlusion Bad
practice ©

o & Tips:
. Small neck - less risk of thrombin leakage !

. Inject away from neck Good practice
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WV Even partial thrombosis (e.g., 85%) - often enough

o Covered Stent

Used when:
o @ Wide neck
o @ Failed thrombin/compression
Stent graft isolates PSA from circulation
-> Blood flows through stent leading to PSA thromboses

Recommend expert consultation or vascular referral if inexperienced

Surgery
Last resort

Indicated if: Good practice

o Vascular or neurological Compression symptoms
o Rapid expansion or ischemia

-> Artery is repaired or patched surgically

< Arterial Dissection

@ Definition

Tear in intima -> Wire tracks into subintimal plane (wrong path)

o Risk Factors

Elderly = Severe atherosclerosis
Renal failure = Vascular calcifications

Operator error - Advancing wire against resistance

# Dissection Detection
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& Clinical Clue

e Sheath aspiration = poor or interrupted flow instead of normal arterial jet
Good practice

&« Angiographic Signs !
» Contrast is retained in false lumen - slow clearance
e Intimal flap - thin radiolucent line
» Note: May stem from previous access attempts

Ask yourself:

« Is this dissection flow-limiting (interfering with distal blood flow)?
o If not » conservative management may suffice

o If yes » intervention required
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Episode 5: Complications of
vascular access - Part 2

Dissection
E¥ What?

Tear in intimal arterial wall - may/may not affect flow.

€ Non-Flow-Limiting
. Small tear > no distal flow issue
« *X Conservative:

o +/ No intervention needed (heals spontaneously) Good practice (4

/ Check distal pulses (dorsalis pedis, posterior tibial)

[¢]

v/ Document with ultrasound

[¢]

o

/ Educate on symptoms: color change, numbness, pain

Follow-up: Day 3 - 1 week - until healed

(¢]

€ Flow-Limiting
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o X Affects distal blood flow - risk of limb ischemia
o X Try to reverse:

o [LJ Contralateral access Good practice

o @ Balloon angioplasty - flap reposition
= [nflate for about 30 sec-1 min
= Repeat angiogram after

= Make sure wire is intraluminal, not in flap! Bad practice ©

o I |f failed:

o M Covered stent > push flap to wall, restore lumen

o % Last resort: vascular surgery

4 Arteriovenous Fistula (AVF)
E¥ What?

Abnormal connection: artery (] vein

@ Causes
e Low puncture site (near branches) !

» Repeated or large needle punctures (e.g., 18G)

@ Detection

e During angiography: vein fills during arterial phase (abnormal) Good practice

¢ Management
. Small AVF: usually closes spontaneously
o (2] Follow-up: US + Doppler

o X If symptomatic/persistent: Good practice

o Symptoms: swelling, blue leg (steal phenomenon) !

Episode 5: Complications of vascular access - Part 2



o Compression under US guidance
o Covered stent - isolate the connection

o Surgery if stent fails or complications occur

:) Thrombosis / Embolism / Ischemia
E¥ What?
-> Sudden artery blockage

- Risk: limb ischemia

€ Causes

o Unflushed syringe - clot injection (Inspect the syringe before injection)
Good practice

e Plaque dislodgement - embolism

» No continuous flush Bad practice © - sheath thrombosis

€ Presentation

 Filling defect = floating clot

e Abrupt cutoff = complete occlusion

¥ Management (Immediate)
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o [ Aspiration thrombectomy
o Device (e.g., Penumbra or Inari) or wide-bore catheter (7 Fr)

o 4 TPA thrombolysis if aspiration platforms not available Good practice

o Fresh clot - good response !

o 1 Requires ICU + vascular surgeon Good practice (4

o /1 Bleeding risk, monitor overnight
« . Surgical thrombectomy

o If TPA not an option

() Retroperitoneal Hematoma
F¥ What?

Major bleeding into pelvis/abdomen = dangerous!

9 Risk Factor

« [J High puncture (above CFA bifurcation) !
@ Signs

o Delayed: groin pain, swelling

o Persistent hypotension, unexplained 4 Hgb/Hct Good practice (4

» Diagnosis: CT/CTA - hematoma * active bleed
9 Management

@ Stable Good practice

« [&I ICU monitoring

e () Fluids + blood transfusion
o Correct coagulopathy: !

o High INR - FFP
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[e]

o

Low PLT - Platelet transfusion

On anticoagulants - reversal agents

@ Unstable / Fails Conservative

o &% Transfer to IR suite if: Good practice

o

o

Persistent hypotension despite treatment
=4 units blood in 24h
Starts vasopressors

X Inappropriate transfusion response: For each one unit of pRBCs
transfusion we expect about one point increase in Hb and 3 points
increase in Hct. If this is not acheived despite transfusion it raises concern
for active bleeding somwhere.

« IR Interventions:

o

o

o

o

Angiogram
Coil or Gelfoam (small branch bleed)
Covered stent (CFA defect)

Continuous communication with ICU + vascular surgery

o @ If rapidly worsening:

o

o

I Risk of abdominal compartment syndrome due to rapidly expanding
retroperitoneal hematoma

Skip IR - Emergency surgery
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First Day IR
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Episode 6: The First
Interventional Radiology
Rotation

The Four Pillars of Evaluation in an IR Rotation

From the perspective of a supervising consultant, residents on their first IR
rotation are evaluated on four primary competencies. These are ranked not by
importance, but by the level of resident anxiety versus the ease with which they
can be managed.

1. Communication Skills

2. Management Skills

3. Presentation Skills

4. Medical Knowledge

This document will explore each of these pillars in detail, focusing on the practical

steps and expectations for achieving excellence.

1. Communication Skills
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The level of communication required in IR is significantly higher than in diagnostic
radiology. Excellence in this area is a primary determinant of a resident's
performance and evaluation. Communication can be divided into two critical
categories: interaction with the internal IR team and interaction with external
referring services.

Communication with the IR Team

The nurses and technicians within the IR unit are described as the "right & left
hands" of the practice, without whom the work cannot function properly. Building
a strong, professional relationship with this team is essential.

e Maintain Professionalism: All interactions should be conducted with mutual
respect and a professional demeanor, always prioritizing the patient's best
interest. This helps navigate interactions with various personality types.

 Know Your Team: It is unacceptable to be unable to recall a team member's
name. Addressing colleagues by name shows respect and enhances
professionalism.

» Keep Contact Information Accessible: A resident must have the phone or
pager numbers for all team members readily available. This is crucial for
urgent communications, such as relaying a last-minute request from a
consultant about a specific tool or confirming a medication is ready for a
morning procedure.

Communication with Referring Services

Unlike in diagnostic radiology where interactions can be one-sided, IR requires a
relationship of mutual interest and cooperation with referring physicians.

» Build a Professional Network: When receiving a consultation, a resident
should make it a habit to introduce themselves and obtain the name and
contact information (phone or pager) of the referring individual. Within a few
weeks, this practice creates a valuable list of contacts across different
specialties.

o Understand Mutual Dependency: A good relationship with referring services
is critical. For example, a chest physician who needs a CT read may be the
same person a resident needs to contact for assistance if a patient develops a
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pneumothorax during a lung biopsy. Good rapport facilitates smoother patient
management.

» Leverage Your Network: The created contact list becomes a practical tool for
solving problems quickly. Needing an urgent anesthesia consult, for example,
is made easier when there is an established professional relationship with an
anesthesiologist.

2. Management Skills: Mastering the Workflow

Management skills in this context refer to the resident's ability to manage the
operational workflow of the IR unit. While the consultant is responsible for clinical
decisions, the resident is responsible for the flow of work, presenting a significant
opportunity to demonstrate competence.

Understanding and Documenting the Workflow

o Be Proactive: A resident should arrive at the unit a day or two before the
official start of the rotation, especially if there is no senior resident overlap.
This time should be used to meet the outgoing resident and learn the specific
workflow.

o Learn the System: Key processes to understand include:

o

The initial step after receiving a new consult.

o

Where consults are placed for review.
o The process for approved consults moving to the next stage.
o The location and process for consults that require more information.

« Document for Your Successor: A recommended practice is for the outgoing
resident to write down the unit's workflow in a clear, simple format to serve as
a guide for the incoming resident, preventing them from having to "start from
zero."

Systematic Information Gathering for Consults

A structured approach to collecting patient information is fundamental to
managing cases effectively. The following data points must be gathered for every
consult before presentation.
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» Basic Information:
o Patient Name and Medical Record Number (MRN).
o Referring Service.
o Contact information for the referring resident.

o Clinical Details:

o Reason for Consult: The specific request (e.g., biopsy, drain placement,
tumor ablation).

o Focused Medical History: Relevant history related to the procedure. For a
biliary drain consult in a patient with pancreatic cancer, it is critical to
know that an endoscopic attempt by Gl failed, but it is less critical to know
about a knee replacement from 10 years prior.

o Allergies: Specifically note any allergy to contrast media, which would
necessitate premedication if contrast is to be used.

o Medications: Identify any relevant medications, especially anticoagulants
(e.g., heparin, warfarin, Plavix/clopidogrel). A resident must never decide
to stop these medications independently. This decision requires a
thorough discussion between the IR consultant and the referring team.

o Essential Lab Work: Three labs are essential for almost every IR patient. If
they are not available, they should be requested before the case is presented.

ideli
Lab Test Guideline Rationale
Threshold
INR <15 Assess bleeding risk for invasive procedures.
Platelet Count > 50,000 (50k) Assess bleeding risk for invasive procedures.
.. . Assess renal function, as contrast media is often
Creatinine Varies

used.

« Potassium (K*): Abnormal potassium levels can be a concern for nursing staff,
especially if moderate sedation is planned. Any significant deviation should be
communicated to the nurse and consultant.

o Procedure-Specific Labs: Certain cases require additional labs (e.g., AFP and
a full liver function panel for a suspected HCC ablation).
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e Imaging Review:

o ltis "extremely important" to review the imaging personally. Relying solely
on the report is insufficient and can lead to embarrassing errors, such as
misidentifying the location of a tumor (e.g., consult states segment 6, but
imaging shows segment 2). The procedural approach is directly
determined by the imaging itself.

¢ Consent:

o Patient Mental State: Determine if the patient is capable of giving
informed consent.

o Informed Consent Details: The discussion must include all available
options, expected outcomes (palliative vs. curative), and all potential risks.
Complications should be presented honestly without causing unnecessary
fear. In extremely high-risk cases, a consent for death may be required
from family.

o Surrogate Consenter: If the patient cannot consent, identify the
authorized person who can sign on their behalf and ensure they are
available. It is critical to have their contact information in case consent
needs to be obtained over the phone (with a witness, per protocol).

3. Presentation Skills: The Crown of Performance

After mastering communication and data gathering, presentation skill is what
synthesizes this work and allows the consultant to make the correct decision. The
presentation may occur one-on-one or during morning rounds.

The Three Resident Scenarios

To illustrate the impact of presentation, consider a case of a 70-year-old male with
pancreatic head cancer referred for a biliary drain at 1a.m.

« Scenario A (Excellent Presentation - Stable Patient): The resident presents
the case clearly: 70-year-old male for biliary drain, known pancreatic cancer,
failed Gl attempt. Labs are good (INR 1.1, Platelets 105k), bilirubin is 10. The
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patient is hemodynamically stable (BP 120/80, HR 80), afebrile, and not on
vasopressors.

o Impact: The clear, complete information allows the consultant to quickly
determine the patient is stable and the procedure is hot emergent.

o Decision: "We approve the case. Keep the patient NPO (nothing by mouth)
after midnight. We'll do the procedure tomorrow morning at 7 a.m."

« Scenario B (Excellent Presentation - Unstable Patient): The resident presents
the same initial story but highlights critical changes. The labs are poor (INR
2.8, Platelets 25k). The patient was stable, but in the last hour became
hypotensive (BP 90/50), tachycardic (HR 110), and was started on one
vasopressor.

o Impact: The presentation immediately signals biliary sepsis, a medical
emergency. The data on coagulopathy is also clearly presented.

o Decision: An urgent intervention is required. The consultant will order FFP
and platelets and direct the team to come in immediately for an emergency
drainage procedure around 2 or 3 a.m. The decision is completely different
from Scenario A due to the quality of the information provided.

« Scenario C (Poor Presentation - Unprepared Resident): The resident is
unsure of critical data. He thinks platelets are above 50k but isn't sure. He
does not know the INR, the patient's blood pressure, heart rate, or whether the
patient is on anticoagulants.

o Impact: This resident has "a serious problem" and "significant gaps in his
presentation skills." Even if the resident has excellent technical skills, this
lack of preparation is difficult to justify. The consultant cannot make an
informed decision. The only potential saving grace is if the resident has
good communication skills and can quickly call the referring service to get
the missing information.

The core lesson is that the resident's presentation directly shapes the consultant's
decision-making process. Failing to gather and present critical details, as in
Scenario C, can endanger the patient, who might "not survive until morning."

4. Medical Knowledge
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Medical knowledge is ranked last not because it is unimportant, but because it is
the easiest aspect for a new resident to manage.

o Defined Roles: The IR unit has a well-defined workflow where nurses,
technologists, and consultants each have clear responsibilities. A new resident
is not expected to make the final clinical decisions.

e Incremental Learning: A strong foundation of IR knowledge can be built easily
over time. The recommended approach is to use an accessible IR textbook
and read about a specific procedure (e.g., uterine fibroid embolization) the day
before it is scheduled.

» Sufficient Resources: Following videos on educational channels (such as "IR
Pathway") and using a comfortable, easy-to-understand textbook is
considered "more than enough" for a first rotation.
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Episode

Episode 7: Soft tissue access

Percutaneous Soft Tissue Access: Principles and Techniques

Percutaneous soft tissue access = same logic as vascular access - gradual
upsize from small - large system.

@ Start: 21G needle + .018" wire (less traumatic)

@ End: 18G needle + .035" wire (stable working system)

o A "Neff Set” or an "AccusStick” set is used to make the transition from the 0.018
system to the 0.035 system.

» Both sets have 3 main components: 1- Inner Stiffener 2- Inner dilator that
accommodates the 0.018 wire 3- Outer 4Fr sheat

Foundational Concepts

Purpose: Create safe tract - organ with minimal trauma.

Common uses:
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o PCNT - renal drainage
o PTBD - biliary Drainage

Crucial step = converting .018" - .035" system.

(4 Procedural Workflow (PCN Example)
() Targeting: Locate kidney with US/fluoro - mark site.
() Puncture: Insert 21G trocar - reach collecting system.

) Confirm: Remove inner trocar - urine flow - inject contrast (fluoroscopy).
Good practice

() .018" Wire: Insert + advance into collecting system.
(2) Needle Out: Withdraw needle over wire.
Neff Set In: Advance over wire (stiffener gives rigidity).

() Remove Stiffener: Once deep into the renal tissue-> remove it > continue with
sheath + dilator. Good practice

Sheath In: Leave 4F sheath in place.

() Upsize: Replace .018" with .035" wire.

(1Y Working Tract: Keep .035" in place.

() Dilate Tract: Use serial dilators to reach desired size. Good practice

(2 Drain Placement: Insert final drainage catheter.

) Instrumentation
Trocar Needle: (21G)

e OQOuter cannula + inner stylet.

. Rigid for deep puncture.

. Less trauma on entry.
Neff Set: (18G) Good practice
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Component Function

Inner stiffener Adds rigidity = cross fascia/muscle (remove early)

Inner dilator Slides over .018" wire = initial dilation

Outer sheath (4F) Creates stable tract - radiopaque tip

Neff Set VS Vascular Micropuncture Set:

Feature Neff Set (Soft Tissue Access)

Deep organ access (e.qg., kidney,

Purpose ]
liver)
Length Long - reach deep targets
Stiffener Has me‘talllc inner stiffener =
cross fascia/muscle
Needle Type 21G trocar (solid inner stylet)
Initial Wire .018" microwire
Outer Sheath 4F sheath (Long - radiopaque tip)
T iti
rans! lon Converts .018" - .035" system
Function
Tissue . C e
. Designed for thick tissue
Resistance

Critical Techniques & Best Practices
Wire Selection: Good practice

Type = Pros - Cons
Steel Strong, stiff Hard to fix kinks
Nitinol Flexible, kink-resistant Less stiff

Fluoroscopy:

Micropuncture Set (Vascular
Access)

Vessel access (e.g., femoral
artery, vein)

Short - superficial vessels

X None (not needed for
vessels)

21G hollow micropuncture
needle

.018" microwire

4F sheath (shorter)

Same function

Minimal resistance

Use
More experienced users

@ Best for trainees

LJ Always advance set under live fluoroscopy. Good practice

J Detect & correct wire kinks early.
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Minimize Trauma:

« X Don't advance stiffener deep. Bad practice ©

. Use radiopaque markers.
« A Gentle wire handling.
Overcoming Resistance:

LJ Rotate or spin device while advancing - easier through dense tissue. Good

practice
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Episode

Episode 8: Drains - Part 1

Percutaneous Drains in Interventional Radiology

Historical Evolution

1.1 Pre-IR Era

» Antibiotics first
e Open surgery if failed

» Large incision + straight surgical drain (sutured)

1.2 Percutaneous Era (1970s -)
e Imaging enabled safe percutanous access
o Continuous external drainage

Required advances:

&J Reliable retention mechanism

LJ Adaptable drain designs
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(4 Drain Design & Retention

2.1 Pigtail Catheter ©

o Curled distal tip = anchors in cavity

e Locking string - maintains curl

Manufacturer examples:
« Argon (Skater™): twist-lock hub

e Cook: handle-based lock

2.2 Malecot Catheter
o Winged / fin-shaped tip

» Expands inside cavity for fixation

) Types of Drains

3.1 Multipurpose / All-Purpose Drains (MPD / APD)
Used for:

o Abscesses/ collections anywhere
¢ Nephrostomy
 Biliary drainage

Includes: pigtail + Malecot designs

3.2 Internal-External Drains
Nephroureteral Stent (Urinary): Good practice

e Loop in renal pelvis - shaft - loop in bladder
o External bag or capped - internal drainage

Internal-External Biliary Drain:
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» Holes along the shaft down to the pigtail in the duodenum

o External drainage or capped - bile flows naturally

3.3 Internal Ureteric Stent (Double-J)
o Two curls: kidney + bladder
e Fully internal

» Placed retrograde (urology) or antegrade (IR)

3.4 Modified APD

Indication: multiloculated collections
o Standard pigtail drains only around the curled end
« Modification: extra side holes cut proximally <

J Drains multiple non-communicating pockets

() Aspiration vs Drainage Good practice

Factor Aspiration Drain
Size <3cm >3cm
Nature Simple Multiloculated
Fistula X
Leak (bile/urine) X

Key rule:

Fistula present - Do not remove drain without surgery input
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Aspiration vs. Drainage: Choosing the
Right Approach for Fluid Collections

PATHWAY

DRAINAGE
(Catheter Left in Place)

ASPIRATION
(Simple Fluid Removal)

[ 4
7é
Best for Small Collections (< 3cm) Required for Large Collections (> 3cm)
A needle is inserted to aspirate the fluid, A catheter is needed to provide continuous
which often resolves the issue. drainage over a period of time.
Ideal for Simple Collections Necessary for Complex Collections
Effective when the fluid is contained in Drains are essential for multiloculated
a single, uncomplicated pocket. collections with intemal divisions (septations).

Critical for Fistulas or Leaks

Continuous drainage gives fistulas (abnormal
connections) or leaks a chance to heal.

Pre-Procedure & Placement

5.1 Antibiotics

Mandatory if: Exam point /1
o Biliary obstruction
e Urinary obstruction
LJ Give within 1hour pre-procedure

LJ Prevent bacteremia and sepsis

5.2 Imaging Guidance

o Ultrasound: superficial, clear window, fast

e CT: deep collections, bowel nearby, narrow access
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5.3 Placement Techniques
Seldinger:

Needle = wire = drain over wire
Trocar:

Drain + sharp stylet = direct puncture

No wire used
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