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Introduction

* What is Vascular and Interventional Radiology

* Interventional radiology is a medical sub-specialty of radiology
utilizing minimally-invasive image-guided procedures to diagnose and

treat diseases in nearly every organ system.

* concept :is to diagnose and treat patients using the least invasive
techniques currently available in order to minimize risk to the patient
and improve health outcomes.

* have less risk, less pain and less recovery time in comparison to open
surgery.



History

* In 1923, angiography was first successively used for the human body

* In 1953, a Swedish doctor Sven-Ivar Seldinger pioneered the Seldinger
technique, which laid down the foundation of interventional
radiology.




* In 1963, Charles Dotter first proposed the idea of interventional radiology.
* In 1964, Charles Dotter opened a new
era of percutaneous angioplasty through
accidental operation, marking the
formation of interventional radiology.

Currently, it is applied in the diagnosis and
treatment of many diseases of the internal

organs like the pancreas, liver, kidney, spinal cord,
Fallopian tubes, esophagus and other organs.




* Angiography refers to the opacification of vessels through injection of
contrast media. |\ —

* Angioplasty, ‘fA\b

* thrombolysis,

* embolization, e

* vascular stents,
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* and biopsy are interventional therapeutic procedures that are

conducted in and through vessels. o, W
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Imaging Procedures

Interventional
Procedures

Angiography

Aortograp
Arteriogra

oy

Dhy

Cardiac catheterization
Myelography
Venography

Stent placement
Embolization
Intravascular stent
Thrombolysis
Balloon angioplasty
Atherectomy
Electrophysiology



* Acess

* Needles
* Wires

* Cathetars



Micropuncture Kit

* 21 Gauge Access Needle
* 5 Fr Sheath and Dilator

* 0.018 Guide Wire

* |tis generally used

for access to small vessels,
i.e. radial, tibial, etc.




Seldinger Technique
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 Basic Conversions and Measurements
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Needle diameter is measured in gauges.
P The lower the gauge, the larger the needle.

Catheter and sheath diameters are measured in French (F)
units.
»1F=1/3mm

» 1F=0.013inch

Wire diameter is measured in inches.

» 0.018 and 0.035 wires are 0.018 and 0.035 inch in diameter,
respectively.




Access Needles and Biopsy Need|es

* Access Needles are used to enter, blood vessels, organ or collections.

* 19 Gauge Accepts 0.035 inch guide wire
* 21 Gauge Accepts 0.018inch guide wire

Source: Khaled M. Elsayes, Sandra A. A. Oldham: Introduction to Diagnostic Radiology:
www.accessmedicine.com
Copyright © McGraw-Hill Education. All rights reserved.



Needles

* Single Part Needles
* Only Requires puncture of Anterior Wall

* \/ital that pulsating blood flow from the hub before Introducing the
guidewired.




Two parts Needle

* are very simple to use but require a double wall puncture, i.e. both
the front and back wall of the artery.

* The sharp central trochar is removed and the outer metal cannula
slowly withdrawn until there is a good blood flow.

Two part needle
has an inner
trochar which is
removed following
puncture

laaving 2 hliint




Biopsy Needles

* Designed to remove tissue for Pathology or Microbiology Analysis.

5 .
Y Fine Needle Aspiration \ Core Needle Biopsy
20- 25 Gauge 14 -20 Gauge

\ Sample of tissue

Sample of cells



ENAC Core Needle Biopsy

Outer cutting cannula
usually spring loaded

Trough Core
3..—1 Biopsy
The lesion is pierced with a thin AT \eedle hoedta
(gauge 21-25) needle
The needle in inserted
The plunger is withdrawn. Without Wk h

exiting the lesion and without

releasing the plunger the needle in
moved in an out in different
directions

QOuter sheath is fired

e — Needle is withdrawn with a core
R of tissue this is processed as any

other biopsy would

The needle is withdrawn and the
material aspirated smeared onto a
7 slide, stained and examined
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Wires

Wires have three main properties: diameter, stiffness, and
hydrophilic or nonhydrophilic composition.

There are three basic types of wire categorized according to the
above properties:

* Access wire: simple short wire; used for access and often
quickly exchanged

* Maneuver wire; often floppier body; tip is often curved,
floppy, and hydrophilic; commonly used to subselect vessels

* Rail wire: stiff; provides a stable platform for exchanges,

hallnane ctente and maintaining arracc




Wires

* Hydrophilic wires: useful in a fluid environment and when a
narrow area must be traversed and less resistance is desired
(eg, in small vessels, in the pylorus for percutaneous
gastrostomy).

* Hydrophilic wires are slippery when wet and sticky when
dry (flush them and keep them wet).

* Nonhydrophilic wires: easier to grip, do not become sticky,
may offer more resistance when traversing narrow areas.







Wires
Hydrophilic 0.018-inch

Glidewire (Terumo Medical, Somerset, NJ):
maneuver wire with curved or straight tip;

torque device can be used to help maneuver
the wire; black.

* V18 (Boston Scientific; Marlborough, Mass):
rail wire; very stiff; floppy end but not curved;
gray.




Wires
Hydrophilic 0.035-inch

Glidewire (Terumo Medical): commonly used
maneuver wire; torque device can be used to

help maneuver the wire; black.

Stiff Glide (Terumo Medical): commonly used

maneuver or rail wire; as stiff as Amplatz wire
(Boston Scientific); comes in a blue reel, which
differentiates it from regular Glidewire; black.

Roadrunner (Cook Medical): rail wire; very
stiff; floppy tip; white.
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Nonhydrophilic 0.018-inch

Wires

Nitrex (ev3; Plymouth, Minn): not curved but
used as a maneuver wire; very flexible; gold.

Cope (Cook Medical): very commonly used
access wire; comes in a micropuncture kit; gray.




Wires
Nonhydrophilic 0.035-inch

Bentson (Cook Medical): very floppy tip; could be used to
maneuver or as a rail wire; relatively stiff; green.

New Yorker (Cook Medical): floppy portion of the tip is stiffer than
Bentson wire; can be used to maneuver or as a rail wire; green.

Rosen (Cook Medical): stiff curved tip; rail wire; green. J wireis a
generic term for wires with this curved tip, and there are many
types. A J wire is a standard component of central line kits.

Amplatz (Boston Scientific): floppy tip; very stiff; rail wire; blue.

Lunderquist (Cook Medical): incredibly stiff; rail wire; gray.




PinVise

* Very useful for gripping the wire for torque control particularly when
using hydrophilic wires.

* There are different sizes for 0.14 or 0.35 wires.




Cathetars

* Measured in French size (F).
* One French is equivalent to 0.33 of a mm

* Modern catheters are made of plastic also have a slippery coating to
reduce resistance and improve maneuverability

* Diagnostic catheters have multi[)le side holes in addition to an end hole to
allow rapid injection of large volumes of contrast medium.

* Flow rates are determined by the lumen size , number of side holes,
pressure of injection, and length.

* 3F 6-8 mls/second.
e 4F 16-18 mls/second.
* 5F 20-25 mls/seond, etc.



* Pigtail or Omniflush (Angiodynamics,
Latham, NY): pigtail end; multiple side
holes on the straight and curved portions
of the catheter; used for venography and

arteriography.

* Glidecath (Terumo Medical): hgdrophilic;
many tip types; commonly a 45°angle;
very commonly used.

Lor beads or coils); Renegade is 3 F and can
it inside a 5-F catheter; used with a
microwire (<0.014 i_nch}. (Photograph




Simmons An%ioynamics reverse curve,

very commonly used for celiac, superior or
inferior mesenteric, and renal arterles Sim

1-3 catheters have different Iengths of the
reverse-curve component, with
the longest.

im 3 being

SOS (Angiodynamics): reverse curve;
curved tip is different from Simmons
catheter but has many of the same uses.
(Photograph courtesy of Vicki Migues, RT,
Johns Hopkins Hospital, Baltimore, Md.)

Cobra (Cordis; Fremont, Calif): similar uses
to those of SOS and Mikaelson; decreased
curve allows easier advancement over a
wire.




Sheaths

e consist of an inner dilater and outer sheath with an haemostatic valve
* They vary from 4-30 French and 11-90 cm in length.

* They are introduced as for catheters over the wire and then the inner
dilater is then removed and the sideport flushed with heparinized
saline regularly to prevent thrombus formation.



Snap-locking
dilator connector

Reliable SureSeal™
hemostatic valve

FRENCH SHEATH DILATOR
SIZE LENGTH LENGTH
French size and
guidewire indicator
O4LF 7¢cm 12cm
®5F 7cm 12¢cm
il o 0sF 7em 12em
O4LF 10cm 15em
Elongated dilator to ®5F 10cm 15¢cm
sheath transition
for easy access
O4F 10¢cm 15¢m
O4iF 25¢cm 30cm
Smooth guidewire/
dilator transition ®5F 25¢m 0cm
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Tuohy Burst

* Thisis a Y shaped device which has a haemostatic valve on one limb
and a tap on the other. This allows smaller wires or catheters to be
used in larger catheters, i.e. 0.18 wire in a 0.35 lumen as well as
allowing simultaneous flushing or contrast injection




Removeable Homeostatic Valve

* useful for converting guiding catheters effectively into sheaths and
during clot aspiration.

* The sheath can be removed in order to get all of the clotting out of
the catheter.




Stent

* Asmall flexible tube made of plastic or wire mesh, used to treat a
variety of medical conditions (e.g., to hold open clogged blood vessels
or other pathways that have been narrowed or blocked by tumors or
obstructions.



Balloon Expandable

* Original stents, useful for flush common iliac lesions and accurate
placement and fully expanding stentgrafts




Self Expanding

* Most common modern stents Usually very simple deployment by
smoothly retracting the outer sheath back on the inner core.

* Some have special mechanisms to help in slow accurate release
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Selection of selfexpanding stents giving constant
radial force and exnand up to nredetermined size TR . -



Self expanding covered stentgraft for aneurysms and acute rupture. There are also
balloon expandable stentgrafts



Baloons

Standard : 0.35 Baloon, used For peripheral Angioplasty

(2)



Montreal Baloon

* Monorail balloon, often uses 0.14 wire which comes out near the balloon itself.
Allow the balloons to ,be made smaller, poorer(’gracing however

* Most commonly used in cardiac,

* carotid or renal angioplasty allow /

* 5 rapid exchange and smaller sheath size



Cutting balloons

* Cutting balloons come in 1-2cm length up to 8mm and go through a
7F sheath.




WP |nflation device for controlled balloon expansion. © Cook.



TABLE Specifications for a Typical
Interventional Radiology X-ray Tube

Feature Size Why

Focal spot 1.0 mm/0.3 mm  Large for heat
load; small for
magnification

radiography
Disc size 15-cm To accommodate
diameter; heat load
5 cm thick
Power rating 80 kW For rapid
sequence, serial
radiography
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