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회원 여러분 안녕하십니까?

2020년에 시작된 Basic NeuroEndovascular Training Course (BNET Course)를 

2022년에도 이어가려고 합니다.

이 분야를 시작한지 얼마 되지 않은 회원님들(전임의 및 Junior staff)을 대상으로 하고 있으

므로, 아주 기본적인 내용으로 구성하였습니다.

총 3번의 코스를 계획하고 있으며, 다음과 같이 구성하였습니다.

세 코스 모두 신청 혹은 부분 신청 가능합니다.

1. General aspects of neuroendovascular approaches

2. Aneurysmal coiling

3. Carotid stenting and Mechanical thrombectomy

병원 업무로 바쁘시겠지만, 이번 베이직 코스에 꼭 참여하여 지식을 습득하고 기본 술기를 향상

시키는 계기가 되기를 기원합니다.
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장소 : 대웅제약본사 별관 베어홀 

08:30-08:50 Registration

08:50-09:00

Course Introduction 박중철 울산대 서울아산병원

Welcome Address 장철훈 KoNES 회장

09:00-09:30
Endovascular suite: Angiography Equipment and 
Frame rate

김태곤 차의과학대 분당차병원� 07

09:30-10:00 Angiographical Contrast Media 김정재 이화여대 서울병원� 21

10:00-10:30
Angiographical Devices-sheath, guiding catheter, 
intermediate catheter, guiding wire, microcatheter, 
microwire, etc

김소연 가톨릭관동대 국제성모병원�25

10:30-11:00
Performing cerebral angiography and related 
cerebral arterial anatomy

신동성 순천향대 부천병원� 37

11:00-11:30 Closing devices and techniques 유민욱 창원파티마병원� 47

11:30-12:00 Lunch

12:00-13:00 Hands-on All

Closing & Photo time 김영우 KoNES 총무이사





Endovascular suite: 
Angiography 

Equipment and 
Frame rate

김 태 곤 

차의과학대 분당차병원
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X-ray generator
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X-ray receptor 
(Detector)

Control Panel

Monitor

C-arm

Procedure Table

X-ray generator

X-ray receptor 
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• 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)

• 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.

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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X-ray receptor 
(Detector)

X-ray generator

• 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. 

Shield

X-ray generator

Procedure Table

X-ray receptor 
(Detector)• 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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• 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.

X-ray receptor
(Detector)

Monitor

C-arm

X-ray generator

Control Panel Console
: mounted 
on wheels

• 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 
systems.
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X-ray receptor (detector)

X-ray generator

• 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.

image intensifier vs flat-panel detector
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Monitor• 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.

DSA
Room lights

Fluoroscopy

Fluoroscopy Table control

• 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.
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Release knob

Collimation control

Elevate bed

Lower bed

Side to side movement
“Swing” movement

Forward/Backward movement

Magnification

Rotate the image 
clockwise/anti-clockwise

C-arm movement

Control PanelProcedure Table

• 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.

RoadMap View Native View Recorded Image Monitoring Data

AP

Lat
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• 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.
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• 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.

• 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
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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. 

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

• 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. 
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Angiographical 
Contrast Media

김 정 재 

이화여대 서울병원
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뇌혈관내치료의학. KoNES/KSIN 

Classification of Contrast media

Based on Ionicity and Molecular Structure

1. Ionic monomer (high-osmolar contrast media; HOCM)
2. Ionic dimer (low-osmolar contrast media; LOCM)
3. Nonionic monomer (LOCM)
4. Nonionic dimer (iso-osmolar contrast media; IOCM)

Classification of Contrast media

1. Radio-opacity
2. Ionicty
3. Solubility
4. Viscosity
5. Osmolarity
6. Binding to serum protein
7. Excretion

Properties of 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 Iodine: 33.2KeV
≈ mean energy level of polychromatic radiation using general X-
ray generators
 Increasing attenuation compared with surrounding tissue.

Contrast media

Jung-Jae Kim

Department of Neuorosurgery
Ewha Womans University Seoul Hospital

Angiographical Contrast Media

2022 Basic NeuroEndovascular Training (BNET) Course
- General Aspects of NeuroEndovascular Approaches -
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Thank you for your attention!!

Jung-Jae Kim M.D.

Ewha Womans University Seoul Hopital
Department of Neurosurgery
Vascular Neurosurgery

Pierse Morris, “Practical Neuroangiography”, 3rd edition

• Cerebral angiography는 진단과 치료의 결과
를 본다는 면에서 endovascular procedure의
시작이자 끝이라 생각합니다.

• Complication rate of cerebral angiography: 
 Neurologic Cx. 2.63% (19826, 1981-2003, Mayo 

clinic, Radiology 2007)
 0.30% (3636, 2001-2007, Fifi JT et al. J Vasc

Interv Radiol 2009)

• Complication is always painful!!

• Angiography = Safe habits

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 (>44 µmol/L)
2) A percentage increase in serum creatinine ≥25% (≥1.25-fold 
above baseline)

- 11% of hospital acquired renal insufficiency
- 3rd most common cause of renal failure (0.6-2.3%)

Contrast-induced nephropathy (CIN)

1. H1 blockers 
2. Corticosteroids
① Prednisone – 50 mg by mouth at 13 hours, 7 hours, and 1 

hour before contrast media injection
② Methylprednisolone (Medrol®) – 32 mg by mouth 12 

hours and 2 hours before contrast media injection

Premedication for adverse effects

1. History of acute adverse effects, anaphylaxis
2. History of allergy (≥ 4) and asthma
3. Cardiac status: angina or congestive heart failure
4. Hyperproteinemia (e.g. multiple myeloma)
5. Pheochromocytoma
6. Sickle cell anemia
7. Myasthenia gravis
8. Renal insufficiency

Risk factors for adverse effects

1. Immediate reaction
① < 1 hour, 0.7-2%
② Anaphylactoid reaction

2. Delayed reaction

Adverse effects of Contrast media
Symptoms

Mild
Nausea/Vomiting
Urticaria
Itching sense

Moderate

Severe vomiting
Prominent urticaria
Bronchospasm
Facial/laryngeal edema
Vasovagal syncope

Severe

Shock
Respiratory arrest
Cardiac arrest
Seizure



Angiographical 
Devices-sheath, 
guiding catheter, 

intermediate catheter, 
guiding wire, 

microcatheter, 
microwire, etc

김 소 연 

 가톨릭관동대 국제성모병원
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• Aneurysm coiling

• 5Fr Angio catheter

OD ID

6Fr Guiding 8Fr/6Fr 0.087”

6Fr Intermediate 084” 070”

10 microcatheter 1.7Fr 017”

014 microwire 014”

Unit

• Outer Diameter(OD): French system (Fr)
• Inner Diameter(ID): Inches (inch/’’)

– 3 Fr = 1 mm
– 1 Fr = 0.33 mm

1 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 ~ 0.45 inch inner diameter (0.97 – 1.2 mm)

• Guidewire: 0.035 inch (0.89mm) angled tip wire, 150 cm length

1. Basic Concepts

1. Basic Concepts

1. Basic concepts

2. Sheath

3. Guiding catheter

4. Guidewire

5. Intermediate catheter 

6. Microcatheter

7. Microwire

목차

국제성모병원

김소연

Angiographic devices 
- Guiding catheter to microwire
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Shuttle Guiding Sheath System

Flexor® Shuttle Select guiding sheath:
–Softer Distal Tip
–Stiffer Proximal Shaft

2. Flexor® Shuttle Guiding Sheath / Cook

Flexor® Shuttle guiding sheath paired with a specially designed 
coaxial selective catheter.

Length (cm) ID Dilator OD

6 Fr 90 / 80 2.21mm / 0.087’’ 0.038’’

7 Fr 90 / 80 2.54mm / 0.100’’ 0.038’’

8 Fr 90 / 80 2.87mm/0.113’’ 0.038’’

• Sheath + Guiding catheter 동시기능

• hydrophilic-coated braided sheath

 excellent stability during the procedures

2. Sheath

2. Sheath

Length
(cm)

ID (Fr/mm) Guidewire
length (cm)

Guidewire
(Inch)

4 Fr 10 1.45 45 0.035’’

5 Fr 10 1.78 45 0.035’’

6 Fr 10 2.10 45 0.035’’

7 Fr 10 2.45 45 0.035’’

8 Fr 10 2.78 45 0.035’’

9 Fr 10 3.14 45 0.035’’

11 Fr 10 3.82 45 0.035’’

5 Fr long 25 1.78 80 0.038’’

6 Fr long 25 2.10 80 0.038’’

7 Fr long 25 2.45 80 0.038’’

8 Fr long 25 2.78 80 0.038’’

9 Fr long 25 3.14 80 0.038’’

• Artery로의 접근 통로, flushing line 연결 가능

• Length 10~25cm

• Dilator 포함,

• 구불구불한 혈관부위를 지나 곧은 부위까지 도달할 수 있도록

6Fr sheath, Terumo

2. Sheath

1. Regular sheath / Terumo

2. Sheath
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• 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

Straight

40°

Multipurpose

Guider soft tip

Outer 
Diameter (F)

5,6,7,8

Inner Diameter 
(in)

.053/.064/.073/.086

Usable length 
(cm)

90,100

Tip shape
Straight 

40
MP

2. Guider Softtip™ XF Guide Catheter / Stryker
3. Guiding catheter

OD ID Length

Envoy 5F 5F 0.056” 90/100 CM

Envoy 6F 6F 0.070” 90/100 CM

Envoy 7F 7F 0.078” 90/100 CM

• 5Fr Envoy : single microcatheter

but difficult DSA

• 6Fr Envoy : double catheter 

• 7Fr Envoy : balloon catheter

1. Envoy / Cerenovus
3. Guiding catheter

OD ID Length

Envoy 5F 5F 0.056” 90/100 CM

Envoy 6F 6F 0.070” 90/100 CM

Envoy 7F 7F 0.078” 90/100 CM

• Soft atraumatic tip section
- Braid-free soft tip

• Large ID

• Lubricious PTFE inner liner
- Enhances mobility of devices

• Radiopaque shaft
- Provides visibility of body and tip

• Four segment construction
- Varies firmness and flexibility from hub 

(stiffest) to tip (softest)

1. Envoy / Cerenovous
3. Guiding catheter

• Guiding catheter back up force가 제품마다 다르고 또 Fr 에 따라
달라진다

• Co-axial system으로 사용하면 장단점을 보완할 수 있다

3. Guiding catheter

- sheath 
- 6Fr Envoy
- microcatheter

- 7Fr Shuttle 
- 6Fr Sofia 
- microcatheter

3. Guiding catheter

3. Arrow-Flex® Sheath Introducer / Teleflex

Length (cm)

6 Fr 90

7 Fr 100 / 90 / 80

8 Fr 100 / 80

• Sheath + Guiding catheter 동시기능

2. Sheath
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• 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 angled 0.035’’/0.89mm 150 3 

Shapeable 0.035’’/0.89mm 150 3 

Straight 0.035’’/0.89mm 150 3 

STIFF exchange 0.035’’/0.89mm 260 3 

Angled 
exchange

0.035’’/0.89mm 260 3 

- Stiff
- Shapable
- Exchange

4. Guidewire

Connector
Strain Relief

Working Length

Radiopaque Marker

Balloon material: Polyurethane

① Tip less Design in Balloon Dilatation
② Largest Inner Lumen in same category
③ Balloon material made of  Polyurethane 
④ Shaft transition design for good conformability
⑤ Optimized balloon deflation time

O/D I/D CM
9Fr 0.093inch 90cm

8Fr 0.085inch 95cm

8Fr 0.085inch 90cm

6. Optimo Balloon Guiding Catheter

3. Guiding catheter

5. FLOWGATE Balloon Guiding Catheter / Stryker

DESIGN 
FEATURE INTENDED DESIGN BENEFIT INTENDED CLINICAL

BENEFIT

Inner Shaft • Flexibility profile
• Optimal distal flexbility

affects deliverability and 
stability in the vessel

Outer Jacket

• Bonded to the inner shaft 
and hub to create the 
coaxial lumen; outer 
blend of materials 
provides optimal 
proximal stability

• Coaxial lumen allows for 
reliable inflation and 
deflation

• Optimal proximal 
stability affects 
pushability and stability 
in the vessel

Compliant 
Balloon

• Conforms to the vessel
when inflated

• Proximal flow control =
less distal emboli during
clot retrieval

FlowGate2 8F

OD 8Fr
ID 0.084”
Tip length 2.5 mm
Effective length 85, 95 cm
Balloon length 10 mm

3. Guiding catheter

Size ID Catheter Length Distal Flexible Length Distal Tip Shape

5F (1.73mm) 0.059” (1.50mm) 95cm 7cm STR/MP1/MP2/BUR

6F (2.06mm) 0.071’ (1.80mm) 95cm 7cm STR/MP1/MP2/BUR

Guiding Catheter 5F(ID:0.059”) / 6F(ID:0.071”)

Length 95cm

Distal Flexible Length 7cm

Key Feature Supportive Function Key Benefit
Soft Inner Catheter with Terumo
Glide Technology

Soft atraumatic distal shaft contains
no braiding
Hydrophilic coating distal in 15 cm

Improved vessel access safety
and superior trackability

Largest ID of 0.071” for 6F,
0.059” for 5F

Thin PTFE inner layer Enhanced work space for parallel use
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 
Braid

Appropriately controlled metal compositi
on to the plastic materials

Optimized torque control and high ki
nk resistance

4. Chaperon Guiding catheter / Microvention
3. Guiding catheter19

ASAHI F
UBUKI Tip Shape Hydrophilic

Coating Inner Diameter Outer Diameter Usable Length

6Fr GC Angle 150mm 1.80mm
(0.071”) 2.09mm (6Fr) 90cm, 100cm

7Fr GC Angle 150mm 2.05mm
(0.081”) 2.40mm (7Fr) 90cm, 100cm, 

8Fr GC Straight 50mm 2.28mm
(0.090”) 2.70mm (8Fr) 80cm, 90cm, 

3. Fubuki Guiding catheter / Asahi 
3. Guiding catheter
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Product Code Name

A B C D E F G

Catheter
Size

Proximal
OD

Distal
OD ID

Working
Length

Distal
Length

Proximal
Length

Distal Tip
Shape

(French) (inch/mm) (inch/mm) (inch) (cm) (cm) (cm)

DA5115ST Sofia DAC 5 0.068/1.7 0.067/1.7 0.055 115 17 98 Straight

DA5125ST Sofia DAC 5 0.068/1.7 0.067/1.7 0.055 125 17 108 Straight

DA6115ST Sofia DAC 6 0.0835/2.1 0.0815/2.1 0.070 115 17 98 Straight

DA6125ST Sofia PLUS 6 0.0835/2.1 0.0815/2.1 0.070 125 19 106 Straight

DA6131ST Sofia PLUS 6 0.0835/2.1 0.0815/2.1 0.070 131 19 112 Straight

Braid + Coil2cm
Braid Only

2. Sofia / Microvention
5. Intermediate catheter

3 layer proprietary material and adhesiv
e

Proximal Support Zone
Flat Nitinol Coil 
.001”  spacing

Transitional Zone
6 cm Nitinol Coil  .004”  

spacing

Distal Flex Zon
e

8 cm Nitinol C
oil

.008”  spacing

1. Navien / Medtronic 
5. Intermediate catheter

• 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 

• Guiding catheter와 microcatheter 사이의 유격을 줄여 주고
microcatheter를 좀 더 distal까지 delivery 하기 용이하도록 도와
줌

• For further delivery & better control

• Guiding cahteter와의 병용사용만 인정
- Intermediate catheter 2개 사용 불가

5. Intermediate catheter

5. Intermediate catheter 

TA
RG

ET

2. Roadrunner UniGlide / Cook
4. Guidewire

• Hydrophilic guide wire 

O Highly flexible, tapered tip for atraumatic and controlled navigation through vessels
O M Coat hydrophilic coating for low friction endovascular steerability and trackability
O 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

1. Radifocus® Guide Wire / Terumo
4. Guidewire
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6. Microcatheter

Stroke Catheter – Optimized for Trevo

AXS
Catalyst 6

Outer diameter
proximal/distal (F) 6.0/5.4

Outer diameter
proximal (in) 0.079

Inner diameter (in) 0.060
Usable length (cm) 132
Tip Shape Straight
Minimum guide catheter
/sheath clearance 0.084 in

Transition zones 16

7. Catalyst 6 / Stryker
5. Intermediate catheter

AXS
Catalyst 5

Outer diameter
proximal/distal (F) 5.6/5.3

Outer diameter
proximal (in) 0.073

Inner diameter (in) 0.058
Usable length (cm) 115
Tip Shape Straight
Minimum guide catheter
/sheath clearance 0.078 in

Transition zones 13

6. Catalyst 5 / Stryker
5. Intermediate catheter

33

5. Penumbra Neuron Max 088(Intermediate Guiding)

5. Intermediate catheter

4. Penumbra ACE 68(Reperfusion)
5. Intermediate catheter

Distal 
Access 
G/C

OD ID Length Distal 
soft 
segmen
t

Shape

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

Envoy DA 
XB

6F 0.071” 95/105 CM 8CM STR/M
PD

• Distal Segment Flexibility  
- 8 cm Flexible distal segment

• Soft Distal Tip 
- Braid-free distal tip with excellent fluoroscopic 

visibility

• Large .071" Lumen Diameter

• End-to-End Braided Construction 
- support 

3. Envoy DA, DAXB / Cerenovus
5. Intermediate catheter
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• APOLLO™ - Marathon™ 에 detachable tip version

• MARATHON™ - for Onyx™ delivery

5. Apollo / Marathon / Medtronic
6. Microcatheter

| MDT Confidential 41

• 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.

4. Rebar / Medtronic
6. Microcatheter

• 3 Performance zones with progressive 
flexibility

• A proximal microcatheter Stable and robust 
to a tip flexible and control.

• With a large ID & small proximal OD. 

• Phenom27 engineered to be durable for 
device delivery & recapturing.

CATHETER ID PROXIMAL OD DISTAL OD TIP SHAPE Length

Phenom™ 17 0.017”(0.43mm) 0.029”(2.2F) 0.024”(1.8F)

STRAIGHT 150cm

J CURVE 150cm

45° CURVE 150cm

90° CURVE 150cm

Phenom™ 21 0.021”(0.69mm) 0.034”(2.6F) 0.030”(2.3F) STRAIGHT 160cm

Phenom™ 27 0.027”(0.69mm) 0.040”(3.1F) 0.036”(2.8F)
STRAIGHT 150cm

STRAIGHT 160cm

3. Phemon / Medtronic
6. Microcatheter

Microcatheter OD 
(Proximal/Dist
al)

ID Length Distal 
Length

Prowler 10 2.3F/1.7F 0.015” 150cm 50cm

Prowler 14 2.3F/1.9F 0.0165” 150cm 50cm

Prowler 
Select LP-ES

2.3F/1.9F 0.0165” 150cm 5cm

Prowler Plus 2.8F/2.3F 0.021” 150cm 20cm

Prowler 
Select Plus

2.8F/2.3F 0.021” 150cm 5cm

• Braid+Coil construction 
- Proximal Support Distal Flexibility 

• Accurate tip position 

• Widest choice 
- 0.015”, 0.0165”, 0.021” & 4 pre-shaped tips

• Truelumen Technology 
- In-line Marker Marker ID

2. Prowler / Cerenovus
6. Microcatheter

Feature Intended Benefit

Steam-shapeable distal tip Enhances vessel selectivity and helps maintain 
position in aneurysm during coil delivery

PTFE lined inner lumen Enhances manipulation of devices within the 
Microcatheter

Kink resistant shaft 
construction

Designed to provide excellent kink resistance for 
challenging anatomy

Ultra-lubricious hydrophilic 
coating

Facilitates advancement and negotiation 
through challenging anatomy

Precisely placed radiopaque 
markerbands

Facilitates proper Target®, Matrix® and GDC® 

coil detachment

Transparent hub Allows direct visualization of coil and guidewire 
introduction

Excelsior 1018 Excelsior SL-10 Excelsior XT-17
Outer diameter

proximal/distal (F) 2.6/2.0 2.4/1.7 2.4/1.7

Inner diameter
proximal/distal (F) 0.019 0.0165 0.017

Usable length (cm) 150 150 150

Distal Flexibility (cm) 6 6 7.5
15

Number of RO markers 1 or 2 1 or 2 2

Tip Shapes 45°, 90°, J,S,C,
Straight

45°, 90°, J,S,C,
Straight

45°, 90°, J,
Straight

Excelsior XT-27
Outer diameter

proximal/distal (F) 2.9/2.7

Inner diameter(in) 0.027
Usable length (cm) 135, 150

Distal Flexibility (cm) 6
18

Number of RO markers 1

1. Excelsior microcatheter family / Stryker 
6. Microcatheter

• Hydrophilic coating 

• Polyethylen, polyamide, polyurethane, polyester, silicone, teflon

• Braiding(stainless steel, nitinol, platinum) - kinking 과 굴곡이 심한

혈관을 지나갈 때 카테터의 내경이 좁아지는 문제를 방지, 

pushability 유지 역할
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Transend® Guidewire: 
• Features Scitanium™ Alloy 

Corewire construction 
designed for enhanced torque 
transmission and distal support

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 Synchro² Synchro² Support Synchro SELECT

Wire diameter
proximal/distal (F) 0.012/0.010 0.014/0.014 0.014/0.014 0.014/0.014 0.014/0.014

Length (cm) 200, 300 200, 300 200, 300 215,300 215,300

Core Material

Microfabricated
nitinol hypotube,

stainless steel
core

Microfabricated
nitinol hypotube,

stainless steel
core

Microfabricated
nitinol hypotube,

stainless steel
core

Microfabricated
nitinol hypotube,

stainless steel
core

Microfabricated
nitinol hypotube,

stainless steel
core

Flexibility options Standard Standard
Soft Support

Soft
Standard
Support

Shape options Shapeable tip Shapeable tip Straight
Pre-shaped

Straight
Pre-shaped

Straight
Pre-shaped

Synchro 
Access Transformed
• Designed for Torque Control
• Intended for reliable Stability and 
Flexibility

1. Transend & Synchro family
7. Microwire

Core: Platinum, Tungsten, stainless steel

Torque control
Tip shape and retention
Tapered core; length of transition
Length of distal floppy segment

7. Microwire

Confidential – For Internal Use Only – Do Not Copy or Distribute

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

Total Length
Longest length of any co

il compatible catheter 15
6cm

Longer liquid embolic delive
ry catheter length 167
cm

Markers 2 1

Delivery Compatibility: Liquid
Embolics / Coils

DMSO Compatible Yes Yes

Dead Space 0.34cc 0.35cc

Burst Pressure 700psi 700psi

ID: 0.017”

Distal Shaft: 11cm/1.9F Proximal Shaft: 2.4F

Headway® 17 Advanced
Distal Tip: 1.7F

Hydrophilic Coating 100cm

7. Headway family / Microvention
6. Microcatheter

Product
Tip

Markers
Strain
Relief

Shape
Usable

Length (cm)
OD Proximal /

Distal (F)
ID (inch)

Headway17 2 Dark Green STR 150 2.4/1.7 0.017

Headway27 2 Dark Green STR 156 3.1/2.6 0.027

Product
ID

(inch)
Distal
Length

Total
Length

Hydrophilic
Coating Length

Entry
OD

Distal
OD

Proximal
OD

Distal Tip
Shape

Tip
Markers

Headway21 0.021” 15cm 150cm 100cm 2.0F 2.2F 2.5F STR 2

| MDT Confidential 43

• Better proximal pushability, stability and support
• Shape retention
• Kink resistance and less ovalization
• Fatigue resistance
• Softness via graduated zones and transition point

6. Echlone / Medtronic
6. Microcatheter
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감사합니다0.0135”

Stainless Steel Shaft 140mm

0.012”

Nitinol Core Shaft 60mm
Shapeable 14mm

Stainless CoilPlatinum Coil
Direct Joint

Docking Length: 
2cm

Markers (o
nly on 14EX)

Product
To

tal 
Le
ngt
h

Niti
nol 
Cor
e 
Len
gth

Stai
nles
s  C
ore 
Len
gth

Plati
num 
Coil Le
ngth

Stainl
ess Co
il Lengt
h

Shape
able  
Len
gth

Hydrophi
lic  
Coating 
Length

Prox
imal  
Diam
eter

Dis
tal 

Dia
mete
r

PTFE
Coating

Traxcess 14 200cm 60cm 140cm 3cm 37cm 1.4cm 40cm 0.014” 0.012” 133cm

Traxcess 14E
X

200cm 60cm 140cm 6cm 34cm 1.4cm 40cm 0.014” 0.012” 133cm

4. Traxcess / Microvention
7. Microwire

•
•
•

•
•

Neuroscout

• Good Shapeability : procedural flexibility

• Tip Re-shapeability : re-shaping without wire kinking 

• Tip Shape Retention : minimize shape loss over time

Guidewire Description OD Length Tapered 
length

Agility 10
Standard 0.010” 195cm 36cm

Soft 0.010” 195cm 38cm

Agility 14
Standard 0.014” 205cm 42cm

Soft 0.014” 205cm 45cm

Standard XL 0.014” 350cm 42cm

Guidewire Description OD Length Tapered 
length

Neuroscout
14

Standard 0.014” 205cm 42cm

Soft 0.014” 205cm 43cm

3. Agility & Neuroscout / Cerenovus
7. Microwire

Usable length Distal/Proximal OD Polymer Jacket 
Length

특징

CHIKAI Black 
14 soft tip

200cm 0.014” (0.36mm) 150cm Polymer Jacket type

CHIKAI wire 200cm 0.014” (0.36mm) None Bare coil type

Total Length : 200 cm

Polymer Coat Length : 150 cm

Platinum Coil : 30mm 

Coil Length : 300mm

Improving tip softness and ACT ONE structure, enhances the 
distal flexibility. 

단면

Chikai wire without polyer jacket Chikai Black polymer jacket

2. Chikai black / Asahi
7. Microwire
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 Performing cerebral 
angiography and 
related cerebral 
arterial anatomy

신 동 성 

순천향대 부천병원
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Ideal puncture site

common femoral a.

Complication

2~10%
Bleeding, hematoma(6~10%)
Pseudo-aneurysm(1~6%)

A-V fistula
laceration
Acute occlusion
Retroperitoneal hemorrhage
infection

(>1%)

 Femoral access & selection of major aortic 
branch

Femoral Access & branch selection

Access route

Carotid a.

Brachial a.

Radial a.

Femoral a.

Performing cerebral 
angiography and related 

cerebral arterial anatomy

순천향부천병원

신경외과

신동성이호준김범태



Basic NeuroEndovascular Training Course 1 (BNET Course) 

40

BOFH
(=Bottom Of Femoral Head)

Anatomical Landmark

Landmark

Femoral bone head

Schnyder G.

Femoral a. Bifurcation 
(98%)

On the femoral head
or

Below the femoral head

Favorable landmark to 
puncture

Inguinal area anatomy

Landmark

Variation of femoral a.
Age, sex, race…

Puncture induced complication

Over inguinal Lig. (Ext. iliac a.)

supportive bone structure

effective compression

hematoma

Bleeding

Retroperitoneal 
hematoma

Puncture on common femoral a. branch

diameter

Catheter induced 
endovascular trauma

Puncture under common femoral a.

supportive bone structure

effective compression

hematoma

bleeding
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Femoral artery is punctured at the 0-20 mm above level of BOFH with
a Seldinger method and femoral arteriography was performed using
30° anterior oblique view with use of a introducer sheath.

BOFH
(=Bottom Of Femoral Head)

Anatomical Landmark

BOFH

Vessel puncture site

30° Rotation

Landmark

Femoral bone head

Favorable puncture site

Supportive bone structure

Effective compression

Avoid small branch

Located on landmark BOFH

From BOFH to X

About 4cm

From BOFH to 
FA,FV

Under 0~20mm of BOFH

X

BOFH

FA,FV

From BOFH to X

Rt. : 38.9±7.2 mm, 
Lt. : 40.0±7.9 mm X

BOFH

From BOFH to FA

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

Group C : lower 0~20mm

Group D : lower 20~40mm 

FA

1

4

9

1

0

1

2

3

4

5

6

7

8

9

10

Group A Group B Group C Group D

1

3

11

0

2

4

6

8

10

12

Group A Group B Group C Group D

Rt. FA

Lt. FA

BOFH

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 



Basic NeuroEndovascular Training Course 1 (BNET Course) 

42

Difficult selection of aortic arch case:

Aortography

Slow roadmap injection on proximal branch of aorta

Left rotation of C-arm (20~30 degree)

Invisible Lt. VA
Lt. VA originated from aorta directly

Aortography

Fine selection of Lt. VA with roadmap

25 Cadavers study
Difficult selection of LCCA possibility of variations

21(84%) 2 cases 2 cases

Ronald A. Bergman, PhD etc…  
Nine variations on Mode of Origin of branch of aortic arch

Ronald A. Bergman, PhD etc…  
Nine variations on Mode of Origin of branch of aortic arch

Normal anatomy

70%A 5 French catheter is used for a adult and a 4 French
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.
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Davis
headhunter

Simmons

Very slow advance

3 major br.  
seems like origin on the

center
of X-ray

Because of 
coronal angle

62º

3 Major Branch
Origin 
on the front 1/3 of 
Aortic arch 

Angle
Average : 62.2°

Aortic arch ≠ Flat structure

Angle

Aortic arch = 2D? 3D?
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Difficult to select a target vessel

Perform DSA on the root vessel of target

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

We try to position the catheter as proximal level as possible
(that is, in the large caliber of the selected artery) within the
range of adequate diagnosis.

Road map image should 
set it up essentially, 

before Catheterization

Roadmap Catheter 
advance

Test injection was 
performed by hand 

before connect injector 
line

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

Use Davis catheter, 
initially

DAV Headhunter Simons

depending on 
the complicity of the aortic arch  

the configuration of its major branches
Davis
headhunter

Simmons

fail

H1 catheter
SIM catheter
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 Femoral access & selection of major aortic 
branch

Femoral Access & branch selection

Thank you for your attention

Diagnostic 
Catheter

LVA

Lt. Sub
Aorta

3D rotational angiography
has been performed when
arterial lesions was found in
the 2D angiography.
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Closing devices and 
techniques 

유 민 욱 

창원파티마병원
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가압 기구 – God’s hand

• SafeGuard와 같은 1회용 공기 압박

기구로, 원리 및 기구의 사용 방법은

유사

• 다만 풍선 내로 공기를 100~150cc

주입하여, 지혈까지 걸리는 압박 시

간 및 침상 안정 시간을 반으로 단축

• 손으로 누르는 것을 완전히 대체하

지 못하며 장시간의 풍선 압박이 합

병증을 일으킬 수 있음

가압 기구 - SafeGuard

• 1회용 공기 압박 기구

• 주사기로 7~40cc의 공기를 주입

• 손으로 누르는 시술자의 힘과 시

간을 줄이는 효과가 있으나, 손으

로 누르는 것을 완전히 대체하지

못함

• 장시간의 풍선 압박으로 인한 욕

창을 포함한 합병증의 발생도 보

고 된바 있음

압박 – Compression Clamp

• 퇴원 전 천자 부위의 출

혈, 혈종, distal flow, 및

청진 시 잡음 (pseudo-

aneurysm 및 fistula 등

을 확인하기 위하여) 을

확인함

압박 – Manual compression

• 동맥 천자부위를 압박

(피부 천자 부위 2cm 위)

• 15~20분간 지혈

• 6~8시간 동안 침상 안정

• 지혈 기구 실패 시 다음단

계는 ‘손으로 압박’ 하기

• Manual compression은

천자부위 지혈의

‘Gold standard’

외부 압박 압박 : Manual compression, C-clamp

가압 기구 : SafeGuard, God’s hand

지혈 패드 : Chitosan (RBC 응집), Thrombin (PLT 응집)

혈관 지혈 기구 봉합 기반 : PerClose

(VCD)                클립 기반 : StarClose

디스크 기반 : FemoSeal

접착제 기반 : AngioSeal,

지혈 방법의 종류

Active approximation

Passive 
approximation

ExoSeal, Mynx

Vascular Closing Devices

창원파티마병원
신경외과 유민욱
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혈관 지혈 기구 - Vasoseal

• 1st FDA approved VCD at 1995 

혈관 지혈 기구 - 증명

• 30개의 randomized trial에 대한 meta-analysis

① 지혈 시간 : 평균 17분 단축

② 침상 안정 시간 : 10.8시간 감소 (95% CI, 8.5~13.1hrs)

③ 병원 입원 기간 : 0.6일 감소 (95% CI, 0.1~1.1days)

혈관 지혈 기구 - 결과

• 높은 성공률

• 지혈시간 단축

• 조기보행

• 환자의 만족

Femoseal

혈관 지혈 기구 – 배경

• 시술이 점점 더 복잡해 짐에 따라 Larger introducing sheath 사용

• 항 응고제 사용 증가

• Obese한 환자 증가
Femoseal

지혈 패드

③ PLT의 응집을 촉진 (D-Stat)

• 제품간의 차이는 크지 않으며, 단순히 손으로 눌러서 지혈하는 것보

다 평균적으로 약 3분 가량 시간을 단축 시켰으나 지혈 후 보행까지

걸리는 시간은 단축 시키지 못함

• 지혈 패드 역시 손으로 누르는 것을 완전히 대체하지 못함

지혈 패드

• 응고를 촉진할 수 있는 물질이 도포된 패드로, 천자 부위를 손으로 눌러서 지

혈 시 더 빠르게 지혈을 시킬 수 있는 보조제

① Zeolite는 수분을 흡수하여 응집을 촉진 (QuickClot)

② Chitosan or Poly-prolate는 RBC의 응집을 촉진

(ChitoSeal, Clo-Sur PAD, HemCon)
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봉합 기반 – PerClose (8F 이상)봉합 기반 – PerClose (8F 이상)

• 8F 이상의 동맥 천자에서는 두 개의 PerClose®제품을 사용하

여 서로 엇갈리게 봉합하여 지혈

• 최대 21F까지 지혈 가능

봉합 기반 – PerClose (8F 이하)봉합 기반 – PerClose (8F 이하)

• PerClose는 천자 부위에서 동맥을 봉합하여 지혈

• 장점

① 매듭이 묶여지고 즉각적으로 막힘

② 다시 동맥 천자가 쉽다

③ 혈관 안으로 남는 물질은 없다

④ Polypropylene monofilament 봉합사 자체의 염증 반응이 적음

• 단점

① 다른 지혈 기구와 비교하여 사용방법이 비교적 복잡

혈관 지혈 기구 - 종류

종류 기구 회사 재료
최대 sheath
크기

지혈 성공률 지혈 시간
보행 가능
시간

합병증 발생률

봉합 기반 PerClose®
Abbott 
vascular

Polypropylene 
monofilament

8F (Single)
21F (Double)

89~100% 6~20 min 1.8~7.1 hour 0.8~3.6%

클립 기반 StarClose®
Abbott 
vascular

Nitinol clip 7F 86.8~94.1% 1.46 +/- 4.5 min 2.7±1.8 hour 1.1~4.8%

디스크
기반

FemoSeal™ Terumo Polymer disc 8F 93.6% 1 min 1.5±0.6 hour 1.11%

접착제
기반

AngioSeal™ Terumo
Bovine

collagen
8F

25F (Manta)
92~98.5% 1~18 min 1.4~9 hour 0.8~3.6%

혈관 지혈 기구 - Vasoseal

• 2004년 합병증 보고

• 2006년 시판 중단
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접착제 기반 - AngioSeal

• 첫 50case만 넘으면

① 성공률은 빠르게 올라가고

② 실패는 낮아지며

③ 합병증은 적어짐

접착제 기반 - AngioSeal

• 지혈제가 흡수성 Dexon에 의해 직사각형의 1x2x10mm의 plate에 붙어있는 형태로

이루어져 있다. 천자 부위를 동맥 안에서 흡수성 plate가 anchor 역할도 하고, 밖에서

지혈제가 붙어서 샌드위치처럼 안과 밖에서 눌러서 지혈

• ExoSeal과 다른점

① 대퇴동맥 sheath를 제거한 뒤 시술을 할 수 있음

② 지혈제로 콜라겐 (PLT 응집 촉진, 면역반응 가능) 을 사용 (60~90일 이내 흡수)

• 장점

① 짧은 learning curve로 쉽게 사용 가능 (미국 기준으로 50% 이상의 시장 점유율)

② Aorta, carotid artery, subclavian artery 같이 다른 혈관 부위 에서도 사용 가능

• 단점

① 혈관 안쪽의 판에 의한 embolus가 발생할 수 있는 가능성이 있으며 5mm 이상

의 혈관에서만 사용하는 것이 추천

디스크 기반 - FemoSeal디스크 기반 - FemoSeal

• 두 개의 흡수성 디스크를 천자 부위의 안쪽과 바깥쪽에서 붙

여서 지혈

• 디스크는 90일 뒤 가수분해되어 흡수

• 주의

① 사용시 혈관 안쪽으로 디스크가 남기 때문에, 천자 부위

를 통한 조영 시 혈관의 협착이 없는 경우 시행하는 것이

안전

② 한번 디스크가 펼쳐지면, 다시 회수할 수 없다

클립 기반 - StarClose클립 기반 - StarClose
• StarClose는 천자 부위를 혈관 밖에서 니켈 합금으로 된 클립을 이용하

여 지혈

• 금속 클립은 3 Tesla MRI 에서도 안전하게 사용 가능

• 장점

① 사용은 빠르고 쉬우며, 보통 48초 이내 사용이 끝남

② 접착제를 사용하는 기구와 비교 시 염증 반응은 작음

• 단점

① 재 천자 시 기존의 클립을 뚫을 수 있고, 이를 다시 StarClose로 지

혈 시, 또 다른 클립과 기존의 클립이 간섭할 수 있는 가능성이 존

재 (이에 대한 안전성 여부는 답보되지 않음)
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접착제 기반 - MANTA접착제 기반 - Mynx

접착제 기반 - Mynx

• 지혈제로 비 콜라겐 계열인 polyethylene glycol (PEG)를 사용

• 지혈제는 30일 이내 가수분해되어 흡수

• 지혈제의 위치를 잡기 위해서 천자 부위 안쪽에서 걸어주는 anchor

으로 풍선을 사용한다.

접착제 기반 - ExoSeal

접착제 기반 - ExoSeal

• 지혈제는 약 60~90일 이내에 가수분해 되어 흡수

• AngioSeal과 다른점

① 기존의 대퇴동맥 sheath를 제거하지 않고 sheath 안으로 기구를

삽입하여 봉합

② 지혈제로 비 콜라겐 계열인 polyglycolic acid (PGA) 를 사용

• Mynx와 다른점

① 지혈제의 위치를 잡기 위해 Mynx는 풍선을 사용하였으나 ExoSeal

은 금속(nitinol) 와이어 링을 사용하는 점이 다름

② 혈액의 분출과 계기판을 통하여 기구 끝부분의 위치 확인이 가능

접착제 기반 - AngioSeal
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혈관 지혈 기구 – 합병증 위험 요소

① 나이 (70세 이상)

② 여성

③ Body Surface Area (BSA) 

< 1.6m2

④ Emergent procedure

⑤ Cr > 2mg/dL

⑥ Glycoprotein IIb/IIIa 

inhibitor (Tirofiban)

⑦ Plavix

⑧ Multi-lesion

혈관 지혈 기구 – 합병증 분류
• 허혈

① Artery의 stenosis

② 디스크 기반 혈관 지혈 기구

• 출혈

① 고령

② 혈관의 석회화

③ 기저질환 : ESRD

④ In-complete closing : pseudo-aneurysm으로 진행가능

⑤ 혈관 후벽 천자

• 감염

① 접착제 기반 혈관 지혈 기구

② Re-puncture

혈관 지혈 기구 - 합병증

• 항 응고제를 복용하는 경우, 혈관 지혈 기구 사용 시 합병증 발생률

이 손으로 누르는 경우와 비슷하다는 보고가 많음

• 그러나, 후 복강 내 혈종이나 천자 부위 감염과 같은 경우는 항 응고

제를 복용하는 경우 지혈 기구 사용시 더 많다고 보고되고 있다.

• 대퇴동맥의 경우 약 5% 정도의 환자에게서 5cm 이상의 큰 혈종이

생길 수 있다.

• 천자 시 동맥과 정맥 모두 뚫려 손상이 발생한 경우 동정맥루가 생

길 수 있으며, 초음파를 포함한 검사가 필요할 수 있다.

혈관 지혈 기구 - 합병증

• 지혈 기구와 손으로 누르는 경우 간에 합병증 발생률의 차이가 이전

보다 나아진 결과를 보여주고 있다.

• 혈관 지혈 기구 사용시 기구에 의한 색전을 제외한다면 손으로 누르

는 경우와 거의 차이가 없다는 보고도 있다. 

• 그러나 감염, 폐색, 동정맥루, 및 출혈을 동반하는 가성 동맥류 등은

반복되는 동맥 천자와 연관된 합병증으로 남아있다.

혈관 지혈 기구 – 특징

• PerClose

① 혈관 안쪽에 남는 것이 없

이 지혈

② 사용 방법이 어렵다

• StarClose

① 빠르고 확실한 지혈

② Re-puncture가 어렵다

• FemoSeal

① 직관적인 사용법

② 혈관 안쪽으로 디스크가

남음

• AngioSeal

① 높은 지혈 성공률

② 지혈제로 인한 잠재적 감

염 가능

혈관 지혈 기구 – 점유율

AngioSeal (50.6%)

PerClose (20%)

StarClose (19.4%)

기타

2010년 Global market share
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감사합니다

각각의 사진과 동영상에 대한 저작권은 Abbott, Terumo, Cordis, Teleflex 회사

에 있습니다.

문의 : a01066941279@gmail.com

결론

• 전 세계적으로 모든 동맥 천자 후 약 30~50%는 지혈 기구를 사용하여

지혈되는 것으로 알려져 있다.

• 손으로 눌러서 지혈하는 것과 비교하여 최근에 나오고 있는 지혈기구

는 유의미하게 합병증은 낮아지고 사용자 편리성은 더 높아지고 있다.

• 천자 부위의 직경, 환자의 나이 및 기저 질환, 지혈을 위한 시간적 제약

등이 지혈 기구 사용을 결정하는 중요한 요인

• 많은 지혈 기구가 모두 효과적이며 그 합병증의 발생은 큰 차이를 보이

지 않는다.

• 다만 사용방법에 따른 사용자의 숙련도 여부와 재 천자 여부 등이 어떤

지혈 기구를 사용할 지를 결정하게 할 것이다.
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