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1. General aspects of neuroendovascular approaches
2. Aneurysmal coiling
3. Carotid stenting and Mechanical thrombectomy
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Understanding of Endovascular
suite & Devices

. Angiography Equipment, Contrast, Devices, etc.

Tae Gon Kim, M.D.

Vice-President, Director of Big Data Center,
Director of Cerebrovascular Center,
Chief & Head professor of Neurosurgery department,
Bundang CHA Medical Center
CHA University, School of Medicine
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Angiography Equipment

+ Since the discovery of X-rays in 1895, technology using them has
developed very rapidly, with minimally invasive angiography and
endovascular intervention at the apex of this application.

* The cerebral angiography and endovascular interventions using
X-rays are very routine procedures, and for good imaging and
better results, it's important to be familiar with angiography
machine based on X-rays.

+ In this chapter, the technologies on the angiographic imaging
system, including C-arm, foot switch, monitor console, table and
control panel and other imaging techniques such as pulsed
fluoroscopy, digital subtraction angiography, collimation, etc will
be introduced.

Angiography Equipment

* Interventional suites may be equipped
: a stationary fluoroscopic imaging system
: a mobile fluoroscopic imaging system

+ The common features of these systems
:a C-arm
: an angiographic procedure table

: console or computer system (to process and project the images
for viewing on a screen)
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Angiography Equipment

+ C-arms

: consists of a C shaped metal mount equipped with an X-ray
generator at one end and an X-ray receptor(Detector) at the opposite
end of the C-arm.

* Procedure table
: The patient is placed on a radiolucent procedure table
: between the X-ray tube and the receptor
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Angiography Equipment

* A stationary fluoroscopy system
: consists of a ceiling or floor mounted C-arm
: ceiling mounted monitors
: floor mounted procedure table

* The entire set up is fully mechanized and the patient is positioned
within the fluoroscopy field by either moving the motorized
procedure table or the C-arm.

+ Stationary system usually has a larger generator that can provide
higher image resolution and has the advantage of maximal C-arm
mobility for multiple views.
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Angiography Equipment

* A mobile fluoroscopy system
: a portable C-arm
: monitor that can be moved from room to room.

: The angiographic procedure table is usually stationary and the
radiographer manually positions the C-arm over the area of
intervention.

+ They are generally less expensive and have smaller X- ray
generators and lower heat capacity compared to the stationary
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C-arm

* An X-ray generator : the x-ray beam is generated

+ An X-ray receptor : is captured by the receptor which can be
either an image intensifier or a digital flat-panel detector.

- higher radiation dose vs lower radiation dose

- longer size vs shorter size

: lower image quality vs higher image quality

: lower cost vs higher cost

: more service and parts vs less service and parts

* The current that is required to generate x-rays is measured in
milliampere/second (mAs), usually 0.5-5 mA for fluoroscopy

* The current determines the density of the image.
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C-arm
image intensifier vs flat-panel detector
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DIAGRAM OF AN IMAGE INTENSIFIER
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* Peak kilo-voltage (kVp), which is a measure of the potential
difference across the anode and cathode, determines the maximum
kinetic energy of the X-ray beam.

+ The kinetic energy of the X-ray beam impacts the penetrability of
the X-ray beam and the contrast of the image.

* In an automated system, the interaction between the mAs and kVp
is determined by the computer to provide the best image quality at
the lowest radiation dose to the patient.
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Foot Switch

* A foot switch control is used to start the generation of X-rays by
the C-arm.

* The pedals are programmed to begin imaging using fluoroscopy
or digitally subtracted angiography when depressed respectively.

Monitor Console

+ The monitor console usually has two or more computer screens to
display the images.

* The screen on the left shows the “active” or “live” images while
the one on the right can be used to display the last recorded image
frame or replay the image sequences.

13
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Table and Control Panel

* The procedure table is made of carbon fiber to allow for easy
penetration of the X ray beam.

* In the stationary system, along with the control panel located
within the control room, another set of control panel can be found
on the side of the procedure table.

Forward/Backward movement Rotate the image
"Swing" movement clockwise/anti-clockwise

Side to side movement Magnification

14




Basic NeuroEndovascular Training Course 1 (BNET Course)

Table and Control Panel
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Imaging Options
- Pulsed Fluoroscopy -

* Variable rated pulsed fluoroscopy is an important feature on
digital angiographic imaging system.

* In pulsed mode, the X ray beam is not generated continuously but
delivered intermittently in synchrony with image display to
produce the appearance of a smooth continuous image.

+ The use of pulsed fluoroscopy can significantly reduce X-ray dose
but “flickering” of images can occur when it is set too low. The
default setting in our center is 15 pulses per second although in
general.

+ The X ray dose at 30 pulses per second is equivalent to that of
continuous fluoroscopy.

17
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Imaging Options
- Fluoroscopy vs Digital Subtraction Angiography -

* In standard fluoroscopy, electron dense objects such as bones and
iodinated contrast materials absorb more energy and appear white
on a black background.

+ This is usually reversed digitally such that bone and contrast will
appear black on a white background.

* In digital subtraction angiography (DSA), a “mask” of the area of
interest is first taken and used as a reference to digitally remove or
subtract the “background” tissues or structures from the images
that are subsequently acquired during contrast material
administration. Vessels that are filled with the contrast material
appear black on a “white out” background. Subtraction
angiography improves contrast resolution of the image

Imaging Options Imaging Options
- Fluoroscopy vs Digital Subtraction Angiography - - Fluoroscopy vs Digital Subtraction Angiography -

SRICACRANT1 8

Imaging Options Imaging Options
- Fluoroscopy vs Digital Subtraction Angiography - - Fluoroscopy vs Digital Subtraction Angiography -

* Acquisition of DSA images is described in “frames per second”.

+ The image acquisition frame rate can be adjusted in accordance to
the target vasculature. While a slow acquisition frame rate may
not be able to capture the flow of contrast material adequately, a
high frame rate may be unnecessary and may result in high
radiation dose.

In general, 4 frames per second is sufficient when imaging the
cerebral arteries while 3 frames per second is adequate for hand
injection angiography.

18




Collimation Versus Magnification

= | Diverging

Optimizing Image Quality

1. Minimize the distance between the X-ray detector and the patient.
This improves image quality and decreases scatter radiation.

2. Remove radio-opaque objects such as oxygen tubing and ECG
leads from the field of view

3. Minimize patient movements to decrease movement artifacts, e.g.,
breath holding during imaging of the central veins will help improve
image quality

4. Position the patient and x ray detector before starting imaging.

5. Keep the area of interest in the center of the image

Basic NeuroEndovascular Training Course 1 (BNET Course)
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Collimation Versus Magnification

* Collimation is used to limit the size of the field of view to the area
of interest.

* It helps to decrease the radiation dose to the patient and improve
image quality by reducing scattered radiation.

* Magnification is used to magnify or enlarge the area of interest.

* Magnification results in an increase in the radiation dose to the
patient and should be used only when fine detail is needed.

Optimizing Image Quality

6. Use collimation to “remove” unnecessary area.
7. Use magnification to see details in a specific area when necessary.

8. Increase the number of pulses per second or frames per second
where necessary.

9. Use full strength iodinated contrast material rather than diluted
contrast material, especially when imaging the proximal or central
vessels.

10. Oblique views may be necessary to delineate overlapping vessels
and detecting eccentric vascular disease.
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- General Aspects of NeuroEndovascular Approaches -

Angiographical Contrast Media
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Jung-Jae Kim

Department of Neuorosurgery
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Properties of Contrast media

1. Radio-opacity

2. lonicty

3. Solubility

4. Viscosity

5. Osmolarity

6. Binding to serum protein
7. Excretion

EUMColbigee
Classification of Contrast media
Monomer Dimer
Tonic (carboxyl) e ISP
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Contrast media

Substance used to enhance the visibility of structures in the body
Attenuation difference of X-ray between objects and
surrounding structures

Binding energy of K-shell of Todine: 33.2KeV

~ mean energy level of polychromatic radiation using general X-
ray generators

- Increasing attenuation compared with surrounding tissue.

EUMC o238

Classification of Contrast media

Based on lonicity and Molecular Structure

. Tonic monomer (high-osmolar contrast media; HOCM)
2. Tonic dimer (low-osmolar contrast media; LOCM)

3. Nonionic monomer (LOCM)

4. Nonionic dimer (iso-osmolar contrast media; [OCM)
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Adverse effects of Contrast media Risk factors for adverse effects
o
Nausea/Voriing 1. History of acute adverse effects, anaphylaxis
Mild  Utticaria :
. . ( >
| Tmmediate reaction Ietingsens 2 Hlstgry of allergy (._ 4) and asthma |
0 3. Cardiac status: angina or congestive heart failure
O < hour, 07:2% Sevet g 4. Hyperproteinemia (e.g. multiple myeloma)
Moderate  Bronchospasm 5 Pheochromocytoma
Facallayngal eema 6. Sickle cell anemia
: Vasovagal syncope ’ ) )
2. Delayed reaction ot 7. Myasthenia gravis
Sovere Respirtory ames 8. Renal insufficiency
Cardiac arrest
Seizure
EUMColciese EUMCalce e

Premedication for adverse effects

1. HI blockers
2. Corticosteroids

(@ Prednisone - 50 mg by mouth at 13 hours, 7 hours, and 1
hour before contrast media injection

@ Methylprednisolone (Medrol®) - 32 mg by mouth 12
hours and 2 hours before contrast media injection

EUMColge

Contrast-induced nephropathy (CIN)

A sudden deterioration in renal function
Occurs within 72 hours following the IV iodinated contrast
medium

1) Absolute serum creatinine increase >0.5 mg/dL (>4 umol/L)
2) A percentage increase in serum creatinine >25% (>1.25-fold
above baseline)

- 11% of hospital acquired renal insufficiency
- 3'most common cause of renal failure (0.6-2.3%)
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REVIEW THE PREVIOUS STUDIES

+ New fellows in our room are often nonplussed as to The ‘impomnc? of this preliminary step cannot be overem-
why we only have two DS for our music syste. phasized. Relying on typed reports of what was seen on the

One ofthese is “The Greatest His of Marty Robbins” previous studies, which side the findings were on, and the

Jung-Joe Kim MD.

Ewha Womans University Seoul Hopital!

and we never play the other one. The point this detail
makes is that neuroangiography is safest when prac-
ticed in a methodical, repetitive, consistent manner.
Every angiogram is executed through the exact same
steps, as much as possible. Certainly, there are many
days when creativity, ingenuity, and improvisation are
in great demand, but these moments are often best
avoided and forgotten. The purpose of the music is
not entertainment but providing a familiar ambiance.
The priority in the room s safety.

Safe technique can only come about through absolutely
consistent practice of safe habits. In most patients,
most of the time, such scrupulousness is redundant,
but these habits are not aimed at the majority of cases.
They are aimed at those rare, unforeseen circumstances
when they will make a big difference.

like, is a recipe for oversight, omission, or worse.

+ Cerebral angiography At} 29 43}
2 Bop= md) A endovascular procedured]

Aol gol2 42T,

+ Complication rate of cerebral angiography:
» Newrologic Cx. 2.63% (19826, 1981-2003, Mayo
clinic, Radiology 2007)
» (.30% (3636, 2001-2007, Fifi JT et al. J Vasc
Interv Radiol 2009)

+ Complication is always painful!!

+ Angiography = Safe habits

‘ Pierse Morris, “Practical Neuroangiography”, 3 edition

24
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Angiographical
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guiding catheter,
Intermediate catheter,
guiding wire,
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L . 3 %x}
Angiographic devices |
G 'd' h . . 1. Basic concepts
uiding catheter to microwire > Sheat
3. Guiding catheter
4. Guidewire
5. Intermediate catheter
TAEREY 6. Micoctheter
AR
7. Micowire
1. Basic Concepts
CKU Unit
+ Outer Diameter(0D): French system (Fr)
« Inner Diameter(ID): Inches (inch/")
- 3Fr=1mm
- 1Fr=033mm
1. Basic Concepts T mm = 3 Fr = 0.0394 inch = 19.G
+ 5 Fr diagnostic catheter (100cm length)
— 0.066 inch outer diameter (1.65 mm/5Fr)
— 0.038 ~ 045 inch inner diameter (0.97 - 1.2 mm)
+ Guidewire: 0.035 inch (0.89mm) angled tip wire, 150 cm length
* Aneurysm coiling
[ french | mm | _in | french [ mm | _in | | o | b |
3 1 0039 12 4 0.158 6Fr Guiding 8Fr/6Fr 0.087"
4 1.36 0.053 13 43 0.170 a " "
: V&7 0,065 1 47 0434 6Fr Irftermedlate 084 070”
6 2 0.079 15 5 0197 10 microcatheter 1.7Fr 017
7 23 0.092 16 53 0210 014 microwire 014"
] 27 0.105 17 87 0.223
9 3. o1 18 6 026 * 5Fr Angio catheter
10 33 0.131 19 6.3 0.249
" 37 0.144 20 6.7 0.263

27
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Standard Access Tri-axial Access

jre

Microcatheter Microcatheter

te Catheter 2 . S h ea t h

Standard Guide Cathe

Sheath

Short Femoral Si

2. Sheath 2. Sheath

1. Regular sheath / Terumo

. . Length ID (F Guidewi Guidewi
10 45

+ Length 10~25cm 4Fr 145 0.035"
. = 5 Fr 10 178 a5 0.035"
+ Dilator %,
6 Fr 10 210 a5 0.035"
o TETES EMEQE XU 22 £9NX] ZEHE S UALE 7Fr 10 245 45 0,035
- 8 Fr 10 278 a5 0.035"
L | ) 9Fr 10 3.14 45 0.035"
Dilator Sneath Fr size indication J
Mini guidewire 11 Fr 10 3.82 45 0.035"
Sdotube —o3 5 Fr long 2 178 80 0.038"
- 6 Fr long 25 210 80 0.038"
Z 7 Frlong 2 245 80 0.038"
= 6Fr sheath, Terumo
T— 8 Fr long 2 278 80 0.038"
v
9 Fr long 2 314 80 0.038"
2. Sheath
. Shuttle Guiding Sheath System
2. Flexor® Shuttle Guiding Sheath / Cook 9 y
- —_—
+ Sheath + Guiding catheter SA| 7|5 - 2 FLEXORSHUTTLE
e . G30009 KSAW-5.0-18/38-90-RB-SHTL-HC
+ hydrophilic-coated braided sheath L.
\ P G13539 KSAW-6.0-38-80-RB-SHTL-HC
- . o X
- excellent stability during the procedures S RO T
(13338 KSAW-7.0-38-80-RB-SHTL-HC
612835 KSAW-7.0-38-90-RB-SHTL-HC /

Flexor® Shuttle guiding sheath paired with a specially designed

coaxial selective catheter. SlE BRI ABSHILIC ’

FLEXOR SHUTTLE SELECT f
G31133 KSAW-5.0-38-90-RB-SHTL-FLEX-HC ' 4 /
- Length @) “ Dilator OD @31138 KSAW-6.0-38-90-RB-SHTL-FLEX-HC
6 Fr 90/ 80 221mm/0.087"  0.038" - .
AT Flexor® Shuttle Select guiding sheath:
TFr 90 /80 2.54mm /0.100"  0.038" ) —Softer Distal Tip
8Fr 90/80 287Tmm/0.113"  0.038" \ ~Stiffer Proximal Shaft

28




2. Sheath

3. Arrow-Flex® Sheath Introducer / Teleflex

+ Sheath + Guiding catheter SA| 7|5

e

6 Fr 90
7Fr 100/90/ 80
8 Fr 100/ 80

3. Guiding catheter

+ Guiding catheter back up forceZ} A Z0IC} Ct2 1 = Fr 0 2t
R

+ Co-axial system2 2 A2} FTHHS ok £ AL}

Tri-axial Access

Standard Access '

- sheath Meocabetsr | | Mt - 7Fr Shuttle
- 6Fr Envoy - 6Fr Sofia
- microcatheter - microcatheter
Standard Guide ‘ ate Catheter
Sheath

f
|
|
Short Femoral St \

3. Guiding catheter

1. Envoy / Cerenovus

+ 5Fr Envoy : single microcatheter
but difficult DSA
+ 6Fr Envoy : double catheter

Microcatheter
2.3F (.0307)
-—
Addl Device
2.9F (.038") or less

+ 7Fr Envoy : balloon catheter

/7
| ] P ] e

Envoy 5F 5F  0.056" 90/100 CM

Envoy 6F 6F  0.070" 90/100 CM

i

Straight MPD  MPC Corebral
Modified
(Burke)

Envoy 7F TF 0.078" 90/100 CM

Headhunter 1 Simmons 2

Basic NeuroEndovascular Training Course 1 (BNET Course)

29

3. Guiding catheter

3. Guiding catheter

1. Envoy / Cerenovous

Extra Large Inner Lumen

«— PTFE
+ Soft atraumatic tip section fner
- Braid-free soft tip Soft,
V!sihla
+ Large ID
- Improved injections, ability to road
map

- Accommodates variety of

MULT-
. . N SEGMENT™
interventional devices

Construction
End-to-End

« Lubricious PTFE inner liner ol

- Enhances mobility of devices
[ [ ] e

+ Radiopaque shaft

- Provides visibility of body and tip Envoy 5F 5F  0.056" 90/100 CM

+ Four segment construction Envoy[6F 6F 0070 90/100 CM
- Varies firmness and flexibility from hub

(stiffest) to tip (softest) Envoy 7F 7F  0.078" 90/100 CM

3. Guiding catheter

2. Guider Softtip™ XF Guide Catheter / Stryker

+ The Boston Scientific Guider Softip® XF Guide C
atheters are intended to facilitate the placement
of interventional devices into the neurovascular s
ystem.

Designed for support

+ Braided multi-durometer shaft for proximal
support with distal flexibility

+ Atraumatic soft tip available in three
configurations

Guider soft tip
Outer 5678
Diameter (F)
Inner Diameter 053/.064/.073/.086
(in)

Usable length 90,100
(cm)
Straight
Tip shape 40
MP
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3. Guiding catheter

3. Fubuki Guiding catheter / Asahi

Usable Length |

Guide Catheter

ASAHIF il

UBUKI  Tip Shape H‘g’o’;’(‘i’:“;'c Inner Diameter  Outer Diameter  Usable Length
1.80mm

6Fr GC Angle 150mm (0071 2.09mm (6Fr) 90cm, 100cm
2.05mm

TFrGC Angle 150mm ” 2.40mm (7Fr) 90cm, 100cm,
(0.081")
2.28mm

8FrGC Straight 50mm (0.090°) 2.70mm (8Fr) 80cm, 90cm,

3. Guiding catheter

5. FLOWGATE Balloon Guiding Catheter / Stryker

DESIGN INTENDED CLINICAL
FEATURE INTENDED DESIGN BENEFIT BENEFIT

Optimal distal flexbility
affects deliverability and
stability in the vessel

Inner Shaft  +  Flexibility profile

3. Guiding catheter

4. Chaperon Guiding catheter / Microvention

Guiding Catheter 5F(1D:0.059") / 6F(ID:0.071")

I Il
—_— Length 95cm

Distal Flexible Length 7em

““ Catheter Length | Flexible Length
Tem

SF (1.73mm) 0.059" (1.50mm) 95em.

istal Tip Shape

STR/MP1/MP2/BUR
6F (2.06mm) 0,071 (1.80mm) 95cm Tem STR/MP1/MP2/BUR

Soft Inner Catheter with Terumo  Soft atraumatic distal shaft contains Improved vessel access safety

Glide Technology no braiding and superior trackability
Hydrophilic coating distal in 15 cm

Largest ID of 0.071" for 6F, Thin PTFE inner layer Enhanced work space for parallel use

0.059" for 5F of Balloon and Microcatheter with le
ss friction (6F)

Unique Shaft Materials Polyester outer layer Sustainable device supportability wi
th lower water absorption rate

High Rigidity Stainless Flat Appropriately controlled metal compositi Optimized torque control and high ki

Braid on to the plastic materials nk resistance

3. Guiding catheter

6. Optimo Balloon Guiding Catheter

Connector .
Strain Relief Radiopaque Marker

Working Length .
Balloon material: Polyurethane

+ Coaxial lumen allows for
+  Bonded to the inner shaft reliable inflation and

Tip less Design in Balloon Dilatation

Largest Inner Lumen in same category

Balloon material made of Polyurethane

Shaft transition design for good conformability
Optimized balloon deflation time

(GESESEORS)

and hub to create the deflation
Outer Jacket coaxial lumen; outer
blend of materials + Optimal proximal
provides optimal stability affects
proximal stability pushability and stability
FlowGate2 8F in the vessel
oD 8Fr
Ib 00515 Compliant  *  Conforms o the vessel Proximal flow conirol =
Tip length 2.5mm B:“n:’;::‘an when inflated less distal emboli during
Effective length 85,95¢cm clot retrieval
Balloon length 10 mm

4. Guidewire

9Fr 0.093inch 90cm
8Fr 0.085inch 95¢cm
8Fr 0.085inch 90cm

+ Hydrophilic coating: smooth, rapid movement
« Nitinol or stainless core: resists kinks
« Core: torquability and steerability

Diameter Length (cm) Flexible tip
length (cm)
Angled 0.035"/0.89mm 150 3

- Stiff

STIFF angled  0.0357/0.89mm 150 3 - Shapable

Shapeable 0.035"/0.89mm 150 3 - Exchange
Straight 0.035"/0.89mm 150 3
STIFF exchange  0.035"/0.89mm 260 3
Angled 0.035"/0.89mm 260 3

exchange




4. Guidewire

1. Radifocus® Guide Wire / Terumo

O Highly flexible, tapered tip for atraumatic and controlled navigation through vessels

O M Coat hydrophilic coating for low friction endovascular steerability and trackability

0 Radiopaque polyurethane jacket for good fluoroscopic visibility and controlled navigation

O One-piece construction with one-to-one torque transmission for predictable navigation

O Rounded, atraumatic tip for the prevention of vessel trauma and low friction guidewire insertion

Terumo Giide Technology
hydrophilic coating
- 8 Unmatched i consisterty

/ gets youwhere youneedtogo

Coreotip design
WProvides optimal

torqe contolfor
speriorrrgaon
Polyurethane jacket
with tungsten Terumo itinol alloy core
fssenavgatin

#Restores shape to manutactured state
formultige use ina single procedure

CKU

5. Intermediate catheter

5. Intermediate catheter

1. Navien / Medtronic
+ More kink resistance
+ 5f-0.058 Lowest ovalization rates
+ 6f - 0.072 Increased flow rates for better

visualization from better contrast injections

Increased aspiration rates

+ More device compatibility/flexibility

3 layer proprietary material and adhesiv
e

Bamitiol €
i
e spacng

Pt s ol
o0 spacing

proc oty OuerDetr vanger | Loron T computity | st
Number Fin) n) L] Stope ] fem)
RFosa-115-08 51000 o055 115 stagnt o038 ]
RFX058-125-08 sicon ooss 15 stright 038 ]
RFX056-130-08 51000 0058 150 staight 0038 ]
RFXO72-105-08HP 6/com oo 105 | MuliPupose s 0038 5
REXO72-115-081P 6r008 oom 15 | Milteuposess 0038 ]
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4. Guidewire

2. Roadrunner UniGlide / Cook

+ Hydrophilic guide wire

TorquaDovice

Features Benefits|
o Kink resistance
Nitinol core and elasticity
c B Lubricity, durability
Hydrophilic coating and qualty
Radiopaque ATy
polymer jacket VLY
< Torque control
Copancion and trackability
Free torque device Convenience and
cost savings
Wire inserter Ease of use

Scoop-shaped
wire inserter

5. Intermediate catheter

+ Guiding catheter microcatheter At0|2] g £0{ F1
microcatheterg & O distaltX| delivery 67| 80|58 T 2of
E

+ For further delivery & better control

* Guiding cahtetert| H-&AL& T 017
- Intermediate catheter 271 AIS £7}

5. Intermediate catheter

2. Sofia / Microvention

Sefia= Sofiarus

6
r—] >
E .
1) |
T 1
¢ A
‘Zm\‘ Braid + Coil ‘
Braid Only
A B (]
Catheter  Proximal Distal Working  Distal  Proximal Distal Tip
Product Code | Name | g, op oD Length || Length| | Length) | Shape
(French) (inch/mm) (inch/mm) {em) {em)
DA5115ST Sofia DAC 5 0.068/1.7 | 0.067/1.7 0.055 s 17 98 Straight
DA51258T Sofia DAC 5 0.068/1.7 0.067/1.7 0.055 125 17 108 Straight
DAGIISST | SofiaDAC | 6 | 0.0835/2.1| 0.0815/21 | 0070 | 115 | 17 | 98 | Swaight
DAG125ST | SofiaPlus | 6 |0.0835/2.1| 0.0815/21 | 0070 | 125 | 19 | 106 | Sstraight
DAGIAIST | SofiaPtUs | 6 | 00835/21 | 00815/21 | 0070 | 131 | 19 | 112 | staigh
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5. Intermediate catheter h 5. Intermediate catheter
3. Envoy DA, DAXB / Cerenovus 4. Penumbra ACE 68(Reperfusion)
Distal Seqment Flexibil ) = Ultimate Tracking:
+ Distal Segment Flexioilr 2 L d
-8 cmOJgFIex\ble distal segm)é/_-nl / o . GF' 'SF Advancements from Hub to Tlp
it ;sz ) Extended flexble distal shaft
« Soft Distal Tip 2 . Alows improved tracking trough tortuosiy
- Braid-free distal tip with excellent fluoroscopic Floxbiit L : Construction resistant to compressive pressurq
Jisiilty : Weaintains lumen integrity and fecuces isk

W of collapse under aspiration
« Large .071" Lumen Diameter Fonord . 8 Large 068" lumen

Rt Optimises clot engagement and

maximises aspiration

. . Ultimate Tracking: ‘
+ End-to-End Braided Construction 5

o Advancements from Hub to Tip inoes igin
Unique coll winding geometry

--------------------- Advances pushabilty for navigation
while maintaining kink resistance

- support Z7t

16 transitions

e Enables smoofh force transmissi a
and minimises kinking
Envoy DA 6F 0.071"  95/105 CM STR/M Optimized PTFE liner &
PD

Increases shaft flexibility

Envoy DA 6F 0.071"  95/105CM 8CM STR/M
XB PD

5. Intermediate catheter h 5. Intermediate catheter

5. Penumbra Neuron Max 088(Intermediate Guiding) 6. Catalyst 5/ Stryker

3\
Neuron MAX 088 | 80/90/ 100 cm
——ta————in Neuron MAX 088 vs. Cook' Shuttle® \
o o 240 u Compettor - Newron MAX 088 Designed for Distal Support e »
Somnoe prerm— 5 A 7
m and Smooth Navigation
ok i | s
s H
IIIII|IH Illl\'i‘ III\IlIHI]‘IIHl
Measuring Distal Flexibility |- | . 4 [
« 3 softer than Cook" Shuttle™ \
-9 softer than Terumo® Destination” Optimal Proximal Support
- 75% more proximal support than Cook* Shuttle®
0 XS
™ 4 . ore . Catalysts
Distalstat ™ - - Support Proximal Support Smooth Force Distal Flexibility Outer diameter 5653
@ - b4 roximatshat | Thskey toresgnsis Transmission Access more ditlfortuasily Zvvtxvza_l/dls:a\ ®
© ) .m )
w0 g (@F) - puetiblty & con 12 transiions + Sem distal flex zone r“ﬂ::“::‘: = 0073
o * Stnss sl MBI | | ekt dromee + Variebieplch Nino proximal )
° o + Collpith ransions fatwre ol tnner diameter in) 0058
i
= + Thick walled, high Usable length (cm) 15
rembs oot Toumr O oo veumo penumors durometershait Tip Shape Straight
NeTIMAXOES Sl Dt S ol Newmon makoss )
Minimum guide catheter o
/sheath clearance :
33 Transition zones 13

5. Intermediate catheter

7. Catalyst 6 / Stryker CKU

Stroke Catheter — Optimized for Trevo

\ e

=

6. Microcatheter

/%‘ y =
- Catalyst 6
|Outer diameter
proximal/distal (F) 6054
(Outer dameter .
proximal (n)

N 3 " Inner diameter (in) 0.060
Proximal Support Smooth Force Distal Flexibility Usablelength (cm) -
The key to responsive Transmission Access more distal tortuosity
pushabilty & control + 14om distal flx zone Tipshape Straight
+ Stainless steel tight pitch coil 15 transhions + Variable pitch Nitinol flatwire coil ML"""W‘E"'“ catheter o ogain
+ Thick walled, high durometer shat + Outer jacket durometer |/sheath clearance

|Transition zones 16
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+ Hydrophilic coating

+ Polyethylen, polyamide, polyurethane, polyester, silicone, teflon

+ Braiding(stainless steel, nitinol, platinum) - kinking It 250 Ast
S AU O HEIE BZ0| BOIKIE XS YR,

pushability S x| g

Segment Seqment#2 Seqment 13 Segmentsd  TipSegment
) 2 1) W

B Lot

OveralLong

Steinging

ke Band

it TipRads

Basic NeuroEndovascular Training Course 1 (BNET Course)

6. Microcatheter

1. Excelsior microcatheter family / Stryker

Available

Enhances vessel selecfivity and helps maintain
in Six Shapes

position in aneurysm during coil delivery
Enhances manipulation of devices within the

Steam-shapeable distal tip

PTFE lined inner lumen

Microcatheter
Kink resistant shaft Designed to provide excellent kink resistance for -
construction challenging anatomy

Ultra-lubricious hydrophilic | Faciltates advancement and negofiation
coating through challenging anatomy

Precisely placed radiopaque | Faciltates proper Target®, Matrix® and GDC®

markerbands coil detachment |

|

6 0 J Staight

Allows direct visualization of coil and guidewire

Transparent hub ntoduction

Excelsior 1018 Excelsior SL-10_Excelsior XT-17]
Om.er d'af“ew 26/20 2417 2417 -
proximal/dista () Excelsior XT-27
Inner diameter Outer di
i 0019 0017 uter diameter
proximal/distal (F) ‘ oximaldistal () 29027
bl length bt 1
Usable length (cm) 50 = Inner diameter(n) 0027
Distal Flexibility (cm) 6 6 B ‘ Usable length (cm) 135,150
Numberof ROmarkers  1or2 1or2 2 Distal Flexibilty (cm) 6
— 45°,90°,1SC, 45°,90°,SC,  45°,90°, 18
JHER= Straight Straight Straight Number of RO markers 1

6. Microcatheter

2. Prowler / Cerenovus

+ Braid+Coil construction
- Proximal Support@t Distal Flexibility

* Accurate tip position

PROWLER®

+ Widest choice
- 0.015%, 0.0165", 0.021" & 4 pre-shaped tips PROWLER® 14 Microcatheter

« Truelumen Technology
- In-line Marker® EHAIHIE (HH| Marker 220 DIt &
et
]

RS
Distal 1= 1= I
Length H

il

Microcathetg

|
oD
(Proximal/
al)

6. Microcatheter

3. Phemon / Medtronic

+ 3 Performance zones with progressive
flexibility

Provideshow pronmalofle and pushaity!

+ A proximal microcatheter Stable and robus
to a tip flexible and control.

Providessmoothtransitonaiforcefrom
prosmaltodta’

+ With a large ID & small proximal OD.
[ —
device resheathabiity!

* Phenom?27 engineered to be durable for
device delivery & recapturing.

ithe

Stainless Steel

mm Mid-Distal: Single Braid to round coil

Vo = u

J CURVE 150cm
Proximal: Double braids

I T e

Phenom™ 17 0.017°(0.43mm) 0.029"(2.2F) 0.024”(1.8F)
45°CURVE  150cm

90° CURVE 150cm
Phenom™ 21 0.021"(0.69mm) 0.034”(2.6F) 0.030"(2.3F) STRAIGHT 160cm
STRAIGHT 150cm

Phenom™ 27 0.027"(0.69mm) 0.040"(3.1F) 0.036"(2.8F)
STRAIGHT 160cm

Prowler 10 23F/17F  0015" 150 S0cm
Prowler 14 23F/19F 00165 150cm  S0cm
Prowler 23F/1.9F - 150m  Sem
Select LP-ES [oore
Prowler Plus  28F/23F 0021  150cm  20cm
Braid/Coll
Prowler 28F23F 002" 150 Sem
Select Plus
6. Microcatheter

4. Rebar / Medtronic

+ The REBAR™ REINFORCED MICRO
CATHETERS are designed to deliver a wide
variety of pharmacologic, diagnostic and
therapeutic agents, including detachable
coils and the Onyx™ liquid embolic system.

REBAR™ 18 REINFORCED MICRO CATHETER

ProdetCatdog OuterDimeter e Dismetsr UssleLength M Gudewre
Hurber @ nl fan ]
105-5081-155 2r24 021 153 o018
ProdetCatdog OuterDimeter e Dismetsr UssleLength M Gudewre
Nurbse [ ol m ]
105-5082-130 28-28 07 130-145 o021

41

6. Microcatheter

5. Apollo / Marathon / Medtronic

* APOLLO™ - Marathon™ 0f detachable tip version

« MARATHON™ - for Onyx™ delivery

PO | Dsover | o | Tl | To e Mo
PodetCases | “oamets | Damets | Damas | gt | Leogth | 1P| Choputbity Oesispce
e ) | W | e | em ) nn
weamson | srooe | ssom | o | e | s | soewe| OSSO | oo |
st gt | 00060010 o
s | 27ome | dscon | oms | s | 0 | sww| OmSew0 | oem

MARATHON™ FLOW DIRECTED MICRO CATHETER
Prodc OuterDlametar
| S0 [ W
1055055 win 215 015015 165 2 o010

1055056 Without 215 015015 165 B oot
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6. Microcatheter

6. Echlone / Medtronic

Better proximal pushability, stability and support
Shape retention

Kink resistance and less ovalization

Fatigue resistance

+ Softness via graduated zones and transition point

.

ECHELON™ 10 MICRO CATHETER

Echelon™10/14 catheter®

FroductCotdog Outerlometer e Gmeter UsableLength Mo Guidewie T Mid-Distal: Progressive flat braid
) w el [ Corfgrton
o5 o130 w7 or 50 aoie st
s o an ) o "
sosmsi i o7 ) aoie -
ECHELON™14MICRO CATHETER
Posercotiog Py — [erse— UssbleLangtn e Gudaske ™ Proximal: Progressive flat braid
Wbt (] 3 e ] Contgrsion
1055052150 2ats on ) a0 St
wssomze130 o1s o 50 aoie =
om0 = on 0 aoie -
eadway
1
Headway DUO 1.6F [ 156cm 1.3F [ 167cm
Proximal / Distal OD 2.1F/1.6F 2.1F/1.3F

Proximal / Distal ID 0.0165” /0.0165”

0.0165" /0.013"

Guidewires Compatibility 0.014" and smaller

0.014” /0.012" and smaller

Distal Tip End No Taper

Tapered

Distal Progressively Soft Length 30cm

30cm

Longest length of any co
il compatible catheter 15
bem

Total Length

Longer liquid embolic delive

ry catheter length 167

m
Markers 2 1
Delivery Compatibility: Liquid y 9 4
Embolics / Coils ~ ~ VY &
DMSO Compatible Yes Yes
Dead Space 0.34cc 0.35¢c
Burst Pressure 700psi 700psi
Proanal0D Coe Painum Aloy Col Dstl0D
Y Y
‘ | 2
PTFE Coverng | TeperLengh cm)

< — Tilewhin) ’—J

Core: Platinum, Tungsten, stainless steel

Torque control

Tip shape and retention

Tapered core; length of transition
Length of distal floppy segment

34

6. Microcatheter

7. Headway family / Microvention

Proximal Shaft: 2.4F

eadway® 17 Advanced

Distal Shaft: 11¢m/1.9F
>

D:0.017" =!
T Distal

Tip Strain
Markers  Relief

Usable
Length (cm)
DarkGreen |  STR 150

0D Proximal /
Distal (F)
2417

[ 3.1/2.6 [ 0.027 l

Product

Shape

D (inch)

Headway17 2 0.017

Headway27 [ 2 [DnrkGreen[ STR [ 156

0.021" 15¢m

Headway21 150em 100cm 20F | 2.2F 2.5F STR 2

7. Microwire

7. Microwire

1. Transend & Synchro family

Transend® Guidewire:

« Features Scitanium™ Alloy
Corewire construction
designed for enhanced torque
transmission and distal support

Synchro

Access Transformed

+ Designed for Torque Control

+ Intended for reliable Stability and
Flexibility

Synchro® Guidewire:
* Employs a microfabricated
nitinol hypotube technology
with a pattern of machined
slots; Variations in the slot
profiles determines the support
and flexibility characteristics of
the distal segment

Synchro 10 Synchro 14 Synchro?  Synchro? Support _ Synchro SELECT
Wire diameter
0.012/0.010  0.014/0.014 0.014/0.014 0.014/0.014 0.014/0.014
proximal/distal (F)
Length (cm) 200,300

200,300 200, 300 215300 215300

’ itinol !
Core Vaterigl Mol ypotube, - niinol bypotube, - niinol hypotube, - niinol hypotube, - niinol hypotube,

toinlesssteel  stailesssteel  stainlesssteel  stainlesssteel stainlss steel
core core core core core
Soft
Standard
Flexibilty options Standard o support Standard
Support
Straight Straight Straight
Shape options. Shapeable ti Shapeable ti
Pe o peatletip PeNETP  Preshaped  Preshaped Pre-shaped




( 7. Microwire

~
2. Chikai black / Asahi
.
Chii wire without plye jscket  Chiks Black poymer ket
|mumu.mnmwz-mmmm-w
oo i,
Usable length |Distal/Proximal OD | Polymer Jacket | S
Length
CHIKAI Black  200cm 00147 (036mm)  150cm Polymer Jacket type
14 soft tip
CHIKAI wire  200cm 00147 (036mm)  None Bare coil type
o J
( 7. Microwire h
4. Traxcess / Microvention
Direct Joint Markers (o
Platinum Coil Stainless Coil nly on 14EX)
\ Docking Length:
2em
|
I
— 0012" 00135
Shapeable 14mm " itinol Core Shaft 60mm Stainless Steel Shaft 140mm
Hydrophi
Traxcess 14| 200cm | 60cm _[140cm _|3em 3tem | tdem|  4oem | 0014” | 0012 m
Traxcess 145 200cm | 60cm [140cm  [6cm 3em | tdem| doem | 0014” | 0012" | 133em
X
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( 7. Microwire N
3. Agility & Neuroscout / Cerenovus
Agility Neuroscout

Soft Tip : Safe navigation, min. risk rupture
Shapeable Tip : Vessel access

Flexible Lateral Profile : Vessel
conformability

MICROSPRING™ Ring : Torque response
Platinum/Tungsten Coil : Radiopacity

Length Tapered
length
36cm

Standard 0010" 195em,

+ Good Shapeability : procedural flexibility
« Tip Re-shapeability : re-shaping without wire kinking
+ Tip Shape Retention : minimize shape loss over time

Length Tapered
length
205am 42m

. Newoscon Sendord 0014
0010 195am 38em oo 205 s3m
Sndad 00w Wem  4xm
Aglty 14 oot 205m 45cm
Sndad X 00W  30m  dzm

e —— ]

MICROSPRING™ ing

ZArg o}
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Performing cerebral
angiography and
related cerebral
arterial anatomy
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Performing cerebral
angiography and related
cerebral arterial anatomy

Femoral Access &branch selection

e

i

T Keran N S & ==

Anatomical Aspect of the Transfemoral
Neuroendovascular Approach

[ aborstoryloesgaten |
A Morphometric Study on Cadaveric Aortic Arch and Bum-Toe K, MD, Dong-Seong Shin, MD
Its Major Branches in 25 Korean Adults : The Perspect

of Endovascular Surgery

Deparentof Nerosagey, Somchohyng Unvesty B Haptl

“79mm

Key Words : Aort; emoral atery; Anatomy

www.jkns.orkr iy Print ISSN 2005-3711 Onvline ISSN 1598-7876

| Korean Neurosurg Soc 58 (6): 499-503, 201 Copyright © 2015 The Korean Neurosurgcal Society

Morphological Assessment of Cadaveric Radial,
Brachial and Subclavian Arteries :
A Neurointerventional Approach

JAii Yiimaz, M.D.,' Ayca Ozkul, M.D.,” Dong Seong Shin, M.D.,* Soo-Bin Im, M.D.," Seok-Mann Yoon, M.D.,* Bum-Tae Kim, M.D.*
|Departments Neurosurgery, Neurology; dnan Menderes Unive
|Department Neurosurgery;* Soonchunhyang University Bucheon Hospital, B
Department Nearosusgery, Soonchunhyang University Chonan Hospial, €

ine, Aydin, Turkey
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Carotid a.

Brachial a.

Radial a.

Femoral a.
Access route

Complication

2~10%
Bleeding, hematoma(6~10%)

Pseudo-aneurysm(1~6%)

laceration
Acute occlusion
Retroperitoneal hemorrhage

infection
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Puncture under cofimon femoral a. Puncture on comudon femoral a. branch

;
diameter

hematoma ' r, Catheter induced 1
endovasculartrauma

bleeding f /

Over inguinal Lig. (Ext. iliac a.)

Retroperitoneal

hedoma Inguinal area anatomy

Landmark

supportive b@fig .
Variation of femoral a.

effective cor < Age, sex, race...

hematoma '
Bleeding f

Puncture induced complication ‘

Schnyder G.
y Landmark

Femoral a. Bifurcation Bottom Of Femoral Head)
(98%) ~ Femoral bone head

4

On the femoral head
or

Below the femoral head™ X ——-} \

4

Favorable landmark to Anatomical Landmark

puncture

40




Study design

FA: deep femoral artery
originate from the parent
artery. (bifurcation)

FV: a femoral artery and a
femoral vein crosses each
other.

X: a femoral artery and
inguinal ligament meet

From BOFH to X

Rt.:38.9£7.2 mm,
Lt.:40.0£7.9 mm

Favorable puncture site

4

Supportive bone structure i Femoral bone head

Landmark

Effective compression

Avoid small branch

Located on landmark

Basic NeuroEndovascular Training Course 1 (BNET Course)

41

From BOFH to FA

Group A : upper 20~40mm
Group B : upper 0~20mm

Sroup € : lower 0~20mm

er 20~40mm

GroupA Group B GroupC GroupD

From BOFH to X

4

About 4cm

From BOFH to
FAFV

. il

Under 0~20mm of BOFH O

Femoral arteny is punctuted at the'0-20/mm above level of BOEH with
a Seldinger method and! femoral arteriography was| performed using
307 anterior oblique view: with use of a introducer sheath

BOFH
Bottom Of Femoral Head)

Anatomical Landmark
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A 5 Erench catheter is used for a adult and a 4 Erench
is used under the age 10.

The catheter techniques is done as gentle as possible
like doing microneurosurgery.

The selective catheterization of the carotids (internal
and/or external), vertebral, or subclavian arteries was

usually done.
Normal anatomy

O\
RCC Lee
"5K LS
A 4—{2 ases B 51 cases A,"HZ Cases B 57 cases B
o 82 % ot (‘)ﬁ 8/7.' ot 32% w10 %
RCC, Lee R Lee RCC, Lee R Lee
TI TI .
RS LS RS, s LS le RS LS RS, "L (K
E 2 cases F 2 cases E 2 cases F 2 cases

ald A. Bergman, PhD etc...
ariations on Mode of Origin of branch of aortic arch

Ditficult selection: offaortic arch case:

Aortography

Slow roadmap)injection on proximal branch of aorta
Left rotation of® C-arm (20~30 degree)

[nvisible Lt. VA

Lt. VA originated from aorta directly

Aortography.

Fine selection of Lt. VA with roadmap

21(84%) 2 cases

25 Cadavers study
Difficult selection of LCCA » possibility of variations
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5 - 9 9
Aortic arch =2D? 3D? Aortic arch # Flat structure

R 3 Major Branch 3 major br.
.

B * Origin N
. \ seems like origin on the
. on the front 1/3 of
™ Aortic arch
-

. center
-

] R of X-ray

* Because of

" Angle coronal angle

| Average : 62.2°

headhunter

* Very slow advance

¢
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Simmons Wse Dayis catheter,
A5 initially

Hil catheter
SIM catheter:

ding on
fth

Davis
headhunter

DAY Headlunter™ | Simons

Road map image should Test injection was
set it up essentially, performed by hand

before Catheterization ~ before connect mjector
line

Catheter
advance

Roadmap =)

Exceptionally, we have selected common carotid and used the
teduced volume of contrast in the moyamoya disease patients.

44

Operator always check air-bubble in the syringe
when perform injection work.

&
B

We try: to position the catheter as proximal level as possible
(that 1s, i the/large caliber of the selected artery) within the
range of adequate diagnosis.

Difficult to select a target vessel

\ 4

Perform DSA on the root vessel of target
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3D, rotational angiography
has been performed when

arteriall lesions was found in Eemoral Access & branch selection

the 2ID'angiography.

Lt. Sub

Diagnostic
Catheter

45
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Closing devices and
techniques







Vascular Closing Devices

.
2t — Manual compression
U HARIIE oY

Manual compression

AR xEY

'Gold standard’

@ HQANEINFEL
CHANGWON FATIMA HOSPITAL

7+t 7|7 - SafeGuard

128 37)

FAp1

&=0=2

123

EFE

23

BN BH Quoz ol §
32 EYY AYSO YU B
o 88 g

@ FANEInrE2)
CHANGWON FATIMA HOSPITAL
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A

et
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2tk : Manual compression, C-clamp

JEl
7+t 7|3 : SafeGuard, God's hand
X|& T E : Chitosan (RBC SZ), Thrombin (PLT S&)

23 7|8t : PerClose
=
= -d

(VCD) | 7]t : StarClose Active approximation
CjA3 7|8 FemoSeal
. Passive
M 7)€ AngioSeal, } approximation
ExoSeal, Mynx

@) Bameras

CHANGWON FATIMA HOSPITAL
OlH}

& = — Compression Clamp

@ HQANEINFEL
CHANGWON FATIMA HOSPITAL

7kt 7|7 - God's hand
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=
T2 Z7ot0 S82 7 (QuickClot)
@ Chitosan or Poly-prolate= RBC| S8 & &7

(ChitoSeal, Clo-Sur PAD, HemCon)

@uikciot

Blceding Control Dressing’

For Temporary External
Use to Control Bleeding
Vhcuum Packad sad 25 s

@9 HFANEINIEL
CHANGWON FATIMA HOSPITAL

HT Y 71T -

Femoseal
Starcl
Syvek Pateh reiose
Perclose
Angioseal
Vasoseal l
I Collagen
Colagen  SU'®  iiure Alome  Passive Closure CipStaple Mediated Closure

2000 2002 2003 2005 2007

@ FQENEY
CHANGWON FATIMA HOSPITAL

1994 1995 1906 1997 1998

e e

ol | o |__|.|.

A Ag 7

+ 307§9| randomized trial®| L3t meta-analysis
@© XNE A gI 7R S

@ M oPE A2t 108A12 Za

®

(95% Cl, 8.5~13.1hrs)
(95% Cl, 0.1~1.1days)

ol
=l

o3
rio
rio

712t 06Y HA

Arterial Puncture Closing Devices Compared
With Standard Manual Compression

After Cardiac Catheterization

Systematic Review and Meta-analysis

JAMA. 2004;291:350-357

@79 AANEINFEEY
CHANGWON FATIMA HOSPITAL

50

« HEL XolE IX| Yoo, Hadl £2
[e]

STEIOERA

@ CHANGWON FATIMA HOSPITAL

2 AE 7| - 25

. R7|HH
z712d Femoseal
SlXto| o=
o SFR}O| OF Syvek Patoh Starclose
Perclose
Angioseal
Vasoseal [
I Collagen
Colagen  S™'®  5yiure Alome  Passive Closure CipfStaple Mediated Closure

1994 1995 1906 1997 1998 2000 2002 2003 2005 2007

@7@ FQE|NEY
CHANGWON FATIMA HOSPITAL

g2t X9 7|7 - Vasoseal

+ 15t FDA approved VCD at 1995

@7@ AANEINIEY
CHANGWON FATIMA HOSPITAL




&t X 7|+ - Vasoseal

o e Ameian Calge o

0ty e A Colege o i Foton
Publichd by ElavierIne.

Vil 4, No. 6, 2004
155N 07551004000
EI0I0e DA06048

Vascular Complications Associated With
Arteriotomy Closure Devices in Patients
Undergoing Percutaneous Coronary Procedures
A Meta-Analysis
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_Complestons Pateri N _ Hettognaty st
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optima’
coil system

optimal design,
optimal detachment

Optima Coil System is manufactured by Balt USA, 29 Parker, Irvine, CA 92618. The Optima Coil Systemis intended for

the endovascular embolization of intracranial aneurysms and other neurovascular abnormalifies such as arferiovenous

malformations and arteriovenous fistulae. The Optima Coil System is also intended for vascular occlusion of blood vess

within the neurovascular system to permanently obstruct blood flow o an aneurysm or other vascular malformation

arterial and venous embolizations in the peripheral vasculature. The content of this document, in particular dafay i

trademarks and logos are BALT S.A.S and affiliates” sole property. Consequently, all representation and/ or rep
whether in part or in full is forbidden and would be considered a violation of BALT S.A.S and affiliates’ copy '
intellectual proprietary rights ©2018 BALT S.A.S and ffiliates all rights reserved. This document with assof

are non-contractual and are solely dedicated to healthcare professionals and BALT S.A.S and affiliates” distribufol

products commercialized by BALT S.A.S and affiliates shall exclusively be used in accordance with the package'ins

have been updated and included in the boxes. Optima Coil System is Class Ill CE marked (DQS CE0297) according

Medical Device Directive 93/42/EEC Annex |1 Section 4 since July 2017 (535003 W). (05/2018). Inspiring 1nnova tion




