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Shinsuke Sato

St. Luke’s International Hospital

Chief Physician

Education
Graduated from Kansai Medical University, Faculty of Medicine

Doctor of Medicine degree

Professional Experience

2002:
2004:
2005:
2006:

2008:
2011:
2012:
2013:
2015:

2018:

Joined Tokyo Women's Medical University Hospital, Department of Neurosurgery

Seconded to Atami Soga Memorial Hospital, Department of Neurosurgery

Seconded to Saiseikai Kuribayashi Hospital, Department of Neurosurgery

Seconded to Tokyo Women's Medical University Affiliated Hachioji Medical Center,
Department of Neurosurgery

Seconded to Ushiku Aiwa General Hospital, Department of Neurosurgery

Seconded to Ebina General Hospital, Department of Neurosurgery, promoted to Chief Physician
Assistant Professor, Department of Neurosurgery, Tokyo Women's Medical University

Vice Chief Physician, Department of Neurosurgery, Kobe City Medical Center General Hospital
Vice Chief Physician, Neuroendovascular Therapy Division,

Department of Neurosurgery, St. Luke's International Hospital

Chief Physician, Neuroendovascular Therapy Division,

Department of Neurosurgery, St. Luke's International Hospital

Certifications and Specializations
Certified Neurosurgeon by the Japan Neurosurgical Society

Certified Stroke Specialist by the Japan Stroke Society

Certified Neuroendovascular Therapy Specialist by the Japan Neurosurgical Society

Certified Neuroendovascular Therapy Instructor by the Japan Neurosurgical Society

Certified Surgical Technique Instructor for Cerebrovascular Diseases by the Japan Stroke Society
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Insurance payment reduction for the flow diverter plus coiling
procedure for the recurred large aneurysm

Young Woo Kim, Jae-sang Oh, Min-Jeong Kim

Department of Neurosurgery, College of Medicine, The Catholic University of Korea

Objective: A 38-year-old woman was admitted with a sudden headache followed by stuporous mentality.
Initial CTA revealed localized ICH in the temporal lobe and diffuse SAH, caused by the rupture of an anterior
choroidal artery aneurysm. She also had an unruptured intracranial artery (ICA) bifurcation aneurysm.
Cerebral angiography showed a ruptured large aneurysm at the origin site of the anterior choroidal artery,
measuring 12.48mm (long axis) x 11.30mm x 6.85mm (neck), and an unruptured aneurysm at the ICA
bifurcation, measuring 3.93mm (long axis) x 3.60mm x 3.14mm (neck).

Methods: Considering the SAH and subsequent open craniotomy, coil embolization using double
microcatheters without stent, followed by open craniectomy for hematoma removal and decompression was
performed. A second treatment (stent deployment with additional coiling) was carried out simultaneously with
treatment for the unruptured ICA bifurcation aneurysm 7 weeks after the initial treatment. A third treatment
for major recurrence was performed 1 year later. The measured size of the recanalized portion with contrast
filing was approximately 14.12mm x 7.07mm. Considering the previous two treatments, the stenting state,
and the need to reduce jet flow, flow diverter deployment plus additional coiling was planned to further
reduce recurrence.

Result: Insurance payment was denied for five cails, so we appealed this issue.

Conclusion: Sharing this issue, we can discuss the reasons behind the reduction, and strategies for
addressing similar issues in the future.

18  HEHEEHHKIZ OIS



Free paper l. How to Respond to Cuts in Insurance Payments - Case reports

Regrowing recurrence of the unruptured MCA treated by
stent assisted coiling:retreated by Lvis assisted coiling

Sung-Chul Jin

Department of Neurosurgery, Inje University, Haeundae Paik Hospital

F/61, unruptured MCA aneurysm

Regrowing recurrence of the unruptured MCA -y
treated by stent assisted coiling: »
retreated by Lvis assisted coiling

Inje University, Haeundae Paik Hospital
Sung-Chul Jin

Chad] 27pM0l A8 Wi 002 TUE SMS X|ZA| CHA| AL 2240 £0FE 2i0|a} THet mtﬂti&le stent placementS &%t neck remodeling % intra-aneurysmal flow
EERTR ES xEe Aot H3tS 3t thrombosis S =2 98t X2
2020 followed MRA
Interv Neuroradiol. 2020 Oct; 26(5): 557-565. PMCID: PMC7645191
Published online 2020 Aug 23. doi: 10.1177/1591019920952903 PMID: 32830566

Hemodynamic differences by increasing low profile visualized intraluminal support
(LVIS) stent local compaction across intracranial aneurysm orifice

Zhongbin Tian, Minggi Zhang, ! Gaohui Li,2 Rongbo Jin,2 Xiaochang Leng,2 Ying Zhang,' Kun Wang, Yisen Zhang,!

Xinjian Yang,' Jianping Xiang,2 and Jian Liu'

> Author information » Article notes » Copyright and License information ~ Disclaimer
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Free paper l. How to Respond to Cuts in Insurance Payments - Case reports

Cuts in Insurance Payments in Dongtan Sacred Heart
Hospital over the past 5 years.

Park Jung Hyun
Department of Neurosurgery, Dongtan Sacred Heart Hospital, Hallym University

Cuts in insurance payments are bothering problems, especially in acute ischemic stroke treatment. Here
we reviewed two cases of insurance problems in Dongtan Sacred Heart Hospital over past 5 years. One
case was cuts in device — stent and aspiration catheter. The other was related with treatment prescription.
There were no cuts insurance problems over past 3 years. It was possible through an avoidable black-label
method. We recommend the elimination of limited quantity for thrombectomy devices.

www.konesonline.orkr 21
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Anesthesia during treatment for cerebrovascular disease

85|
MEN DS Slstt

| have no COl related to this presentation

ANESTHESIA DURING
TREATMENT OF
CEREBROVASCULAR DISEASE

HP Park
Department of Anesthesiology and Pain Medicine
Seoul National University Hospital

Contents Cerebrovascular diseases
* Introduction * Type
* General considerations * Aneurysms

* AVM/AVF

* Pri re- ifi nsideration . ! )
ocedure-specific considerations  Occlusive vascular ds (carotid artery stenosis)

* Three cases * Treatment

¢ Conclusions « Endovascular vs. Surgical
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Ho MJ eNeurologicalSci. 2018

Ho MJ eNeurologicalSci. 2018

CLOSE COMMUNICATION BETWEEN
ANESTHESIOLOGISTS AND
NEUROINTERVENTIONALISTS

General Considerations for
Anesthesia

* Awake vs General Anesthesia

* Awake

* Continuous neuro-monitoring

* Preservation of cerebral autoregulation
* General Anesthesia

* Minimized motion artifact

* Dynamic manipulation of blood pressure (BP) and
ventilation parameters

* Facilitate the rapid management of complications and
transfer to the neurosurgical operating room

Lee CZ Curr Opin Anaesthesiol 2014, Earl M Current Anesthesiology Reports 2021

General Considerations for
Anesthesia

* Pre-operative Assessment
 Standard pre-operative assessment

¢ The underlying pathology and associated multi-system
effects

* Baseline neurological deficits

* Baseline BP

* Patient positioning

* Risk of contrast-induced nephropathy

Lee CZ Curr Opin Anaesthesiol 2014, Earl M Current Anesthesiology Reports 2021

General Considerations for
Anesthesia

* Monitoring
* ECG, non-invasive BP, pulse oximetry, and capnography
* Invasive BP monitoring
* Large bore IV access
* A urinary catheter
* Temperature monitoring and patient warming devices

Lee CZ Curr Opin Anaesthesiol 2014, Earl M Current Anesthesiology Reports 2021
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General Considerations for
Anesthesia

* Induction and Maintenance

* Maintenance of cerebral perfusion pressure (CPP) and
cerebral oxygenation
Extremes of BP should be avoided to attenuate the risk
of bleeding and ischemia
High-dose opioids (e.g., remifentanil 2-4 mcg/kg) and
hypnotics
NMBA for facilitating endotracheal intubation
Both inhalational anesthesia in combination with
remifentanil and total intravenous anesthesia (TIVA) may
be used to maintain anesthesia

Lee CZ Curr Opin Anaesthesiol 2014, Earl M Current Anesthesiology Reports 2021

General Considerations for
Anesthesia

* Induction and Maintenance

Continuous NMBA infusion

Nitrous oxide is avoided due to the risk of expansion of
micro-emboli

Peripheral infusion of an alpha-adrenergic receptor
agonist (e.g., metaraminol or phenylephrine) to maintain
hemodynamic stability and CPP

Smooth emergence is essential to avoid spikes in ICP
and to reduce risk of bleeding, particularly from groin
vascular access sites

A rapid wake up is also preferred to aid early
neurological assessment.

Lee CZ Curr Opin Anaesthesiol 2014, Earl M Current Anesthesiology Reports 2021

General Considerations for
Anesthesia

* Post-operative

e Appropriate BP control
Close attention should be paid to the development of
neurological deficit or severe headache, indicating
potential bleeding or vessel occlusion
Post-operative nausea and vomiting
Euvolemia should be maintained as there can be a large
osmotic diuresis due to the hyperosmolar contrast
agents used
Restrictions on the patient’s mobility for some hours
Strict monitoring of the vascular puncture site and distal
perfusion

Lee CZ Curr Opin Anaesthesiol 2014, Earl M Current Anesthesiology Reports 2021

General Considerations for
Anesthesia

* TIVA vs Inhalation anesthesia during
interventional neuroradiology

* TIVA
* Deep anesthesia
* Prolonged extubation time
* More phenylephrine requirement
* Smoother recovery
« lICP

Kang E Anesth Pain Med 2019
Park HP Korean J Anesthesiol 2014

Procedure-Specific
Considerations

* Endovascular Treatment of Cerebral Aneurysm

* Unruptured
* BP control during intubation
 High concentration of remifentanil
* Esmolol
* Lidocaine spray

Lee CZ Curr Opin Anaesthesiol 2014, Earl M Current Anesthesiology Reports 2021

Procedure-Specific
Considerations

* Endovascular Treatment of Cerebral Aneurysm

* Ruptured
* Neurologic exam
* GCS, neurological deficits, the amount of SAH
* Multi-system sequelae
* Sympathetic hyperactivity leading to myocardial ischemia and
left ventricular impairment
* Neurogenic pulmonary edema
* Sodium abnormalities
* BP control
* Intubation
* CPP

Lee CZ Curr Opin Anaesthesiol 2014, Earl M Current Anesthesiology Reports 2021
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Procedure-Specific
Considerations

* Endovascular Treatment of Vasospasm
* Nimodipine
¢ Induced hypertension
* Normo-/hypervolemia
* Optimization of cerebral oxygen supply

Lee CZ Curr Opin Anaesthesiol 2014, Earl M Current Anesthesiology Reports 2021

Procedure-Specific
Considerations

* Endovascular Thrombectomy
* Meticulous hemodynamic control
« Initial invasive arterial monitoring

* Guidelines recommend maintaining systolic blood pressure
between 140 and 180 mmHg

 Secondary insults should be avoided

* Maintaining normoxia and CO, control, normothermia, and
euglycemia

Lee CZ Curr Opin Anaesthesiol 2014, Earl M Current Anesthesiology Reports 2021

Procedure-Specific
Considerations

* Endovascular Treatment of Arteriovenous
Malformations
* Normal perfusion pressure breakthrough

* The arterial pressure should be kept at 20% below baseline
following embolization

« Steroids may be required to reduce post-procedure peri-
nidal edema

Lee CZ Curr Opin Anaesthesiol 2014, Earl M Current Anesthesiology Reports 2021

Procedure-Specific
Considerations

* Carotid Re-vascularization: Stenting
« Stenting for symptomatic carotid stenosis is associated
with a higher risk of peri-procedural stroke or death
* Bradycardia or asystole may occur due to carotid body
stimulation.
« Atropine and glycopyrrolate
* External pacing
* Post-procedure hypertension should be avoided to
prevent cerebral hyper-perfusion syndrome

Lee CZ Curr Opin Anaesthesiol 2014, Earl M Current Anesthesiology Reports 2021

Complications associated with
endovascular neurosurgical

procedures
* CNS complications

* Aneurysmal perforation

* Immediate management includes rapidly inducing hypotension,
by either deepening anesthesia or using titrated doses of
intravenous antihypertensives (e.g., labetalol), in order for
endovascular control to be gained
Heparin can be reversed with protamine
Platelet transfusion remains the primary treatment for reversal
of anti-platelet agents, occasionally in combination with DDAVP
If the extravasated blood load is high, further interventions to
control ICP may be required as a bridge to further CT imaging
and definitive surgical intervention

Lee CZ Curr Opin Anaesthesiol 2014, Earl M Current Anesthesiology Reports 2021

Complications associated with
endovascular neurosurgical

procedures
* CNS complications
* Intracranial vessel injury, dissection, and perforation
¢ Thromboembolism
« Increasing the arterial pressure to 30-40% above baseline
* Anti-platelet agents
* Glue occlusion of distal vessels
« Displacement of coil into parent vessel
* Vasospasm
* Hyperemia and swelling post-AVM embolization

Lee CZ Curr Opin Anaesthesiol 2014, Earl M Current Anesthesiology Reports 2021
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Complications associated with Case 1
endovascular neurosurgical
* F/4
procedures /46
* Systemic complications * Known Bechet ds )
« Contrast hypersensitivity reactions * Headache, nausea, Lt. weakness, dysarthria
* Contrast-induced acute kidney injury . ER01|A‘| ?:'.'ﬁ% obey-commend O._"E| EM §§O|
* Hemorrhage at the puncture site, groin hematoma, LHHHEX| 20 seizure
retroperitoneal hematoma, and arterial pseudo- .
aneurysm * Intubation

Lee CZ Curr Opin Anaesthesiol 2014, Earl M Current Anesthesiology Reports 2021

* SAH, Fisher 3, HH grade 5 + Scheduled for endovascular coiling
* Ruptured dorsal ICA blister like aneurysm

* EVD insertion

* Preop VS

¢ 120-150/56-64 — 80-96 — 15-23 — 36.5
* Preop lab findings

* Lactate 6.1

* ABGA (FiO, 1.0)7.47-29-195-21.1
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Intraoperative period

* Induction
* TIVA, phenylephrine cont. infusion
* Fi0, 0.70 M MA{3| Zt2, PEEP 5 cmH,00 A M A{3| 7t
¢ EVD setting 15 cmH,0
* 20 min after induction
* Desaturation (SpO, 91-95)
* Hypotension (ISBP 72 mmHg)
 Stress-induced cardiomyopathy and CPP
* Epinephrine and NE cont. infusion
* 60 min after induction
+ ABGA (FiO, 0.45, PEEP 12 cmH,0, SpO, 96)
7.33-43-71-22.7
* The end of procedure
* VS 131/68- 94-20-36.1
* Fi0, 0.45, PEEP 12 cmH,0, SpO, 99

Immediate postoperative period

* Fi0, 0.7, PEEP 7 cmH,0
* Precedex, remifentanil continuous infusion
* Epinephrine, NE, dobutamine continuous infusion

* Echo finding
* Compatible with stress-induced cardiomyopathy

* EVD setting 10 cmH,0

Preoperative Postoperative 12 hr

POD 1
Lt. CN VI palsy, It. lat. gazeA| diplopia

Rt proximal ICA occlusion
Antiplatelet medication
TCD f/u

Caution to hypotension

o s e .

POD 1

www.konesonline.or.kr
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Case 2
* F/64
* Incidentally found cerebral aneurysm

POD 2

* Rt. retinal hemorrhage
* Lt. vitreous hemorrhage

POD 8-12
* #5 Vasospasm tx on both M1, M2, A2

POD 16

* Transfer to general ward
POD 36 and 43

* Rt and Lt vitrectomies

POD 44

* Discharge without neurologic sequelae

* latrogenic aneurysm rupture due to coil * Contrast dye extravasation

Rt. sylvian fissure2} Rt. hemispheric sulciOll 2~ZF 2| SAH
Transfer to NICU without extubation

Extubation in NICU

No neurologic deficit

* Rapid additional coiling
* Nicardipine for BP drop SBP: 124 = 164 - 118 mmHg
* Protamine, mannitol

32 HeH =KX= 0lsts]
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Case 3

* F/52
* SAH ruptured BT aneurysm, coil embolization (17 days ago)
¢ Vasospasm tx.

* Flow diversion and endovascular coiling for Lt. P2
pseudoaneurysm

* Nimodipine IA injection for vasospasm

* Communication about SBP elevation (110> 130 mmHg)
with phenylephrine continuous infusion

* Coiling and flow converter
* Thrombosis within flow converter

« Tirofiban IA injection

Anesthetic emergence

* Extubation

e Lt. CN 3 palsy
* Ptosis
* Pupil dilatation
* Medial gaze difficulty with nystagmus

* Observation
« Steroid therapy

Conclusions

* With respect to anesthetic aspects, immobilization should be
necessary during neurointerventional procedures

* Both inhalational anesthesia in combination with remifentanil
and total intravenous anesthesia (TIVA) can be used for
anesthesia in patients undergoing neurointerventional
procedures

* Close communication about the patient’s status between
anesthesiologists and neurointerventionalists is very important
to improve clinical outcomes, especially in critically ill patients
with multi-system sequelae and patients with intraprocedural
complications

33
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Rehabiliation for cerebrovascular disease
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ASCENT 2024 Rehabilitation during acute phase

» Early mobilization
- DVT
« Deconditioning
« Gastroesophageal regurgitation
« Aspiration pneumonia
« Contracture formation
« Skin breakdown
Ki-Hoon Kim, M.D., Ph.D. * Orthostatic intolerance
Korea University College of Medicine

Rehabilitation for Cerebrovascular Disease

« Positive psychological benifits

Rehabilitation during acute phase Stroke Impairments and rehabilitation
» Method of early mobilization » Motor impairment : Hemiplegia

* Turning from side to side in bed

+ Sitting up in bed » Spasticity

« Transferring to a wheelchair

+ Standing and walking » Cognitive deficit

« Self-care activities (feeding, grooming, dressing..)

» Should begin as soon as possible » Aphasia

« Within 24 to 48 hours of admission if medically stable

» Dysphagia

www.konesonline.orkr 35
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Motor Impairment Motor Impairment

» What's affected by cerebrovascular disease » MRC (Medical Research Council's) 6-point scale
« Strength + 0 to 5 (Zero to Normal)

. . + 0: complete paralysis
+ Power (speed with which force can be generated) - 3: ability to fully move the limb against gravity
» Motor control and coordination

+ 5: normal strength
* Muscle tone « Clinical scale to assess strength

Bal « Useful in patients with lower motor neuronal lesion or myopathy
alance « Problematic for assessing stroke patients
- Failure to indicate the degree of motor control

Rehabilitation therapy for motor weakness Rehabilitation therapy for motor weakness

» Approach to facilitate and enhance motor recovery
« Traditional approach: neurodevelopment technique by Bobath » Locomotor training
« Functionally oriented exercise training
(e.g. transfer, early ambulation)
» Recent approach: repetitive task-oriented practice

» Constraint-induced movement therapy (CIMT)

» Robot-aided rehabilitation

» Noninvasive brain stimulation

» Optimal timing an dosing of motor rehabilitation remain uncertain » Neuromuscular electrical stimulation

Contraint-induced movement therapy Robot-aided rehabilitation

» “Learned nonuse” of the weak limb » Suitable for highly repetitive exercises

e — Enhance » Require skilled assistance (from a therapist)

upper limb to neurologic
compensate recovery

in setting the patient up

» Not been proven superior to conventional

» Cortical reorganization of motor system therapy

» Condition

« At least, partial wrist and finger extension
« Proximal limb control, sufficient balance
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Virtual reality and gaming system

Neuromuscular electrical stimulation

» Encourage movement and provide

» = Functional electrical stimulation (FES)
feedback to users — » Lower limb devices: alternative to ankle-foot orthosis
» Evidence of improved motor function " [
» Failed to demonstrate benefit of a - im‘m

particular gaming intervention
compared to conventional upper limb

motor activities

» Adjunct to conventional therapy

Biofeedback using EMG signal

Transcranial magnetic stimulation (TMS)

» Record surface EMG from muscle

» Strong but brief magnetic field
» Auditory or visual feedback

» Generate an electric current in the cortex
» Result of trials: mixed » Induce cortical excitability @\
» Possibility of inducing seizure |

» Transient headaches

Spasticity Cognition deficits

» Velocity-dependent increase in tonic stretch reflex » Retaining of specific component skills

» Motor impairment, pain, disability following stroke

» Management i ion problems: » Adaptation of environment
 Daily stretching SPASTICTY - MUSCLE STIFNESS Eaggerated strschrefe]

« Splint: hand, ankle

« Botulinum toxin

« Oral antispastic agent

» Teaching compensation techniques

« Using visual aids, memory log, maps etc.

« Intrathercal baclofen therapy

www.konesonline.orkr 37
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Aphasia

» 1/4, acute phase -> 1/5, later phase

» Slower, more prolonged time than motor recovery

» Most recovery: first 3-6 mon.

» Amount and pattern of recovery: initial severity & type

» prognosis: fluent aphasia > non-fluent aphasia
» Broca’s (motor) aphasia

» Wernicke’s (sensory) aphasia

Treatment of Aphasia

» Melodic intonation Tx (MIT)
+ noninjured functioning neural pathway
(carry musical information)

» Encouraging verbalization
» Conversational coaching
» Oral reading

» Dysarthria
« exercise modalities
« oromotor speech muscle strengthening
« respiratory training
« retraining of articulatory patterns and gestures

Peceptual function

» Neglect, denial of iliness, loss of facial recognition
» Most of improvement: first 3 to 6 months after stroke

» Visual-spatial perceptual deficit
* Prism glasses
« Visuospatial cueing
« Computer-assisted training
(Augmented Reality)
« Eye patch

Dysphagia

» Oral phase < @
» Pharyngeal phase A °

» Esophageal phase @ @ @

» Dysphagia: 1/3 — 1/2 , all stroke survivors
» Aspiration, pneumonia, malnutrition, dehydration

» Malnutrition: 8-34% of patients

Rehabilitation of dysphagia

» Compensatory management

« Changing posture and positioning for swallowing
« Learning new swallowing maneuvers (supraglottic swallowing)
« Changing food amount and texture

Chin Tucks

Ending

baiivk) — e
BackAuthority.com

Rehabilitation for dysphagia

» Therapy strategies
« Change swallow physiology
« Sensory stimulation, exercise program, swallow maneuvers
« Masako maneurver, Shaker exercise, Mendelsohn maneuver

Mendelsohn Maneuver

Tongue

e 11
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Free Paper Il. 'My first case' from Young Gun

Review of Early Cases: Giant Aneurysms Treated with
Coil-assisted Flow Diverting Stents

Hyunjun Jo, Won-ki Yoon

Department of Neurosurgery, Korea University Guro Hospital

Objective: Until last year, the healthcare insurance system of Korea did not permit the use of coils in
conjunction with flow diverting stents (FDS) for the treatment of giant aneurysms. However, utilizing coils
alongside FDS can potentially mitigate the risk of unpredictable ruptures and facilitate rapid obliteration of the
aneurysm. Recently, there has been a limited approval for the combined use of FDS and coils in Korea. As a
young practitioner, | aim to present several cases where | have attempted this treatment approach.

Methods: The first case involved a 52-year-old female presenting with severe headache and diagnosed
with a ruptured thrombosed giant aneurysm measuring 25mm in the right distal internal carotid artery (ICA).
Treatment comprised deploying an FDS with five coils. Although post-procedural stenosis occurred, the
patient recovered well, showing significant aneurysm obliteration on follow-up angiogram. The second case
concerned a 63-year-old female incidentally found to have a left distal ICA aneurysm. Similar treatment was
administered, with a 3-month CT angiogram indicating potential decreased distal middle cerebral artery
(MCA) flow. A follow-up digital subtraction angiography (DSA) was planned at the 6-month mark due to the
patient's asymptomatic status.

Result: The common challenges encountered during these treatments included the difficulty in assessing
whether the FDS was adequately deployed when using coils alongside, compared to using FDS alone.
Additionally, it was noted that alternative methods of follow-up, apart from DSA, could hinder rather than
facilitate obtaining information. Seeking advice from senior physicians who practiced stent-assisted coil
embolization for giant aneurysms before the advent of FDS could offer valuable insights. | submit an abstract
to discuss this matter further.

Conclusion: While coil-assisted FDS offer advantages such as mitigating the risk of unexpected rupture,
they pose challenges in follow-up procedures. To effectively utilize this treatment approach, in-depth
consideration is required regarding the appropriate follow-up modality and timing.
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Three cases of ruptured blood-blister like aneurysms treated
with stent-assisted coil embolization using the LVIS EVO:
a first-year experience

Min-Yong Kwon, Jae Hyun Kim, Chang-Hyun Kim, Chang-Young Lee

Department of Neurosurgery, Keimyung University Dongsan Hospital, Keimyung University School of Medicine

Objective: | encountered three ruptured blood blister-like aneurysms (BBAS) of the supraclinoid internal
carotid artery in my first-year as an independent neurosurgeon, two of which were the first and second
endovascular experiences of my life.

Methods: Patient 1 was a 39-year-old male with Hunt and Hess Scale (HHS) 2 and modified Fisher Scale
(MmFS) 4, identifying a tiny aneurysm of 1.3 mm in height and 3.3 mm in neck. Patient 2 was a 34-year-
old male with HHS 2 and mFS 1, with a lesion of 2.4 mm in height and 4.9 mm in neck. Patient 3 was a
59-year-old female with HHS 3 and mFS 4, and a wide-neck aneurysm measuring 2.6 mm in height and 5.6
mm in neck. | treated ruptured supraclinoid BBAs with stent-assisted coil embolization (SACE) using the LVIS
EVO, a wire-braided stent with high metal coverage, while patients 2 and 3 were treated with the semi-jailing
technigue of double microcatheter.

Result: Patient 1 had no intraprocedural complications, and Raymond Roy occlusion classification (RROC)
was 1 immediately after procedure and 1 year later. Patient 2 suffered a distal occlusion involving the
middle cerebral artery due to acute in-stent thrombosis, which fortunately resolved almost completely with
intraarterial tirofiban injection. The immediate postprocedural RROC was 2. However, cerebral angiography
after 6 months revealed severe in-stent stenosis at distal flared markers and major aneurysmal regrowth.
Therefore, intracranial artery stenting with Wingspan and additional SACE overlapping the LVIS EVO was
performed, and cerebral angiography after 10 months confirmed that the improvement was well maintained.
Patient 3 also had an immediate RROC of 1, however, cerebral angiography 11 days later identified
recanalization of RROC 2 and overlapped stenting was performed. The lesion was completely obliterated
on angiography after 4 months. Based on the modified Rankin scale, patients 1 and 2 are scored as O and
patient 3 is scored as 1 due to mild cognitive impairment. All are currently being followed up on an outpatient
clinic.

Conclusion: SACE with LVIS EVO for ruptured supraclinoid BBAs may be a beneficial treatment option.
However, given the rapid morphological changes and frequent recurrence of BBAs, it is advisable to consider
overlapped stenting in advance.
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Endovascular Treatment (EVT) for Wake-up Acute Ischemic
Stroke (AIS) : My first, agonizing experience in my life

Gwang-Tae Park, Young-Jin Jung

Department of Neurosurgery, Yeungnam University Medical Center

Objective: \When acute ischemic stroke (AIS) with large artery occlusion (internal carotid artery (ICA) and
middle cerebral artery (MCA)) occurs, endovascular treatment (EVT) should be performed after checking
several points such as onset time for symptom development, National Institutes of Health Stroke Scale
(NIHSS) score and Alberta Stroke Program Early CT score (ASPECTS). In the case of wake-up AIS with
borderline ASPECTS, however, we need careful decision how to treat. | would like to report my first EVT case
performed on a patient with wake-up stroke.

Methods: 63 year-old man was admitted at ER with mental deterioration and motor weakness. Time
last known to be well (TLKW) was within 24 hours with unknown clear onset and initial NIHSS score was
very high at 20. On brain CT angiogram, right ophthalmic ICA occlusion was checked but ASPECT score
was very low at 3. Nevertheless, considering relatively young age, normal preoperative modified Rankin
Score (MRS), we proceeded to do EVT immediately. After 4times trial of stent retriever thrombectomy
(SRT), recanalization was checked completely. But severe brain swelling and midiine shifting happened, so
decompressive craniectomy was done. Unfortunately, patient died after POD#13.

Result: | concerned whether to do thrombectomy or not because of borderline ASPECT score, poor
patient's neurology and unclear onset time. Someone told that we should not carry on procedure because
of predictable reperfusion injury.

Conclusion: But, as long as it doesn't go against treatment indication, | think we should not give up even if
OOr Prognosis is expected.
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Facing the First Mountain: A Young cerebrovascular
surgeon's Case report of Aneurysm treatment

go|s
O|EESTIHEHA

Objective: The first case of aneurysm is big mountain for all cerebrovascular neurosurgeon. The path may
not be visible in the mountains, but it's a mountain that must be crossed. In this case, we described the
course of overcoming tragedy of first case of young cerebrovascular neurosurgeon.

Methods: This report is case review.

Result: The sixty years old female patients was visited the emergency room for headache. Initial Hunt-Hess
grade was 3 and Fisher grade was 4. After cerebral angiography, elipsoid posterior communicating artery
aneurysm was cofirmed. The aneurysm was treated with coil embolization. After coil packing, right proximal
M2 obstruction was identified in ICA angiography. Aspiration thrombectomy was attempted initially, but the
aspiration catheter could not pass through the carotid siphon. After stent deployment, passage through the
carotid siphon was facilitated via stent anchoring, enabling successful thrombus removal with a stent retriever
thrombectomy.

Conclusion: The first case is always accompanied by fear for young cerebrovascular neurosurgeons.
However, with perseverance, it's a mountain that can be climbed step by step.
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Flow Diverter as a Rescue Treatment for Ruptured Blood
Blister-Like Aneurysm in a Patient with Multiple Medical
Issues

0IEE, AME, 01F, Hillg, ¥y
OUHILHEH T SHAHH SISl

Objective: Treatment of ruptured blood blister-like aneurysms(BBA) is challenging. This study aims to
present a case where a flow diverter was used as a rescue treatment following multiple stent-assisted coiling
in a patient with multiple medical issues, including COVID-19 and colon cancer bleeding.

Methods: A 60-year-old male presented with stupor and left-side weakness. CT scan revealed a thick
SAH (MFG 4), and the patient tested positive for COVID-19. Cerebral angiography detected a blood blister-
like aneurysm (BBA) on the right ICA dorsal wall. Initial treatment involved stent-assisted coiling using
two Neuroform ATLAS stents. Postoperatively, the patient was placed in isolation due to COVID-19. On
POD 4, massive hematochezia occurred, and only transfusions were possible. Minor recurrence of the
aneurysm was detected one week after isolation release, leading to a reduction in antiplatelet therapy. A
ventriculoperitoneal shunt was performed at three weeks. Persistent hematochezia led to the diagnosis of
colon cancer bleeding.

Result: Four-week angiography revealed a major aneurysm recurrence. Colon cancer surgery was
prioritized, followed by a flow diverter (Surpass Evolve 3.25mmX20mm) deployment over the existing
stents two weeks after laparoscopic resection. Three-month follow-up angiography showed aneurysm
growth, prompting a reduction to single antiplatelet therapy. Serial HRMRI indicated stability of the BBA. At
18 months, angiography confirmed aneurysm resolution, though A1 flow was significantly reduced. After
extensive chemotherapy and rehabilitation, the patient achieved independent living (MRS 2).

Conclusion: The flow diverter served as an effective rescue treatment for a ruptured blood blister-like
aneurysm. In a patient with multiple medical issues, including COVID-19 and colon cancer, this case
highlights the necessity of a multidisciplinary approach in managing such complex conditions.
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Overcoming severe aortic tortuosity in endovascular
treatment of intracranial aneurysm

Se Yun Kim, Jong Min Lee, Soon Chan Kwon

Department of Neurosurgery, Ulsan University Hospital, University of Ulsan College of Medicine

Objective: Effective access to supraaortic vessels and intracranial arteries is critical for neuroendovascular
procedures. Navigating the aortic arch can be particularly challenging when anatomical complexity is
present.

Methods: We share experiences from two cases — a ruptured aneurysm in a 77-year-old female and
an unruptured aneurysm in a 76-year-old female — both complicated by severe aortic tortuosity. Various
guide wires and catheters were used, and saline flushes were employed to gradually navigate the catheter.
Specifically, 035 — buddy-wire assisted distal navigation technique was instrumental in overcoming severe
aortic tortuosity.

Result: After persistent efforts, these attempts successfully opened the path to the desired target vessel.

Conclusion: These cases highlight unexpected challenges in the proximal vascular region and demonstrate
effective strategies to manage these difficulties.
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A WEB Embolization of a Large Anterior Communicating
Artery Aneurysm with a Tortuous Anatomy: An Inadvertent
Event and Technical Nuance

Dong-Sub Kim, Byung-Rae Cho, Young Hoon Choi, Dong-Kyu Jang®

Department of Neurosurgery, Incheon St. Mary's Hospital, College of Medicine, The Catholic University of Korea

Objective: This study aimed to report an inadvertent event of a VIA27 microcatheter destruction stuck with
a WEB device during retrieval of the deployed WEB device because of size mismatching in a larger anterior
communicating artery aneurysm with a very tortuous anatomy.

Methods: A 76-year-old female patient presenting with a large anterior communicating (ACOM) aneurysm
with multiple intracranial atherosclerotic changes and tortuous anatomy. A right-side dominancy and
aneurysm size were noted as 8.74x6.79x10.18mm (DNH). WEB embolization was planned due to a wide
neck branch aneurysm.

Result: Under general anesthesia, a right femoral puncture was done and a 7F sheath was positioned up
to the right CCA over the Headhunter catheter. A Sofia 5Fx115¢cm guiding catheter was positioned up to
Rt C7 ICA, and 2D and 3D DSA were performed during left carotid compression. A working angle was
set up. Aneurysm volume was calculated with AngioCalc software (www.angiocalc.com) as 416.94mm?°,
According to the WEB SL volume chart, the first choice was selected with a WEB SL 9x6mm (381.7 mm®),
not a WEB SL 9x7mm (445.3mm®). A VIA27 microcatheter was positioned up to right A2 and the tension
of triaxial system was released and the VIA27 catheter was inserted into the aneurysm sac. The selected
WEB SL 9x6mm device was inserted into the microcatheter and tried to be inserted into the aneurysm with
remarkable resistance due to tortuous anatomy. However, we identified the WEB SL 9x6mm device was
proved to be under-fitted with the aneurysm. We tried to retrieve the WEB SL 9x6mm device but failed to
recapture it due to being stuck with the VIA27 microcatheter. Therefore, we retrieved the VIA27 and WEB SL
9x6mm, altogether. During the retrieval procedure of the VIA27 and WEB SL 9x6mm, the Sofia 5F guiding
catheter was advanced up to Rt A1 due to the principle of action and reaction. Another VIA27 microcatheter
was inserted into the aneurysm sac and WEB SL 9x7mm was deployed into the aneurysm successfully. She
was discharged two days later without any complications. At the 3-month follow-up, neither recurrence nor
event were noted.

Conclusion: Microcatheter destruction might have been better considered as an inadvertent complication
during the WEB device deployment for a large volume ACOM aneurysm with a very tortuous anatomy. In
such a situation, a guiding catheter positioning up to A1 could be a technical tip for successful deployment.
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Flow diverter stent-assisted coil embolization of recurrent
basilar artery aneurysm

Objective: A 55-year-old female patient who had undergone double stent-assisted ruptured basilar artery
aneurysmal coil embolization 15 years ago presented to the our hospital with dizziness. She had underlying
diseases such as autoimmune liver disease and hypertesion. Brain MRI/A and cerebral angiography showed
recurrent mid-distal BA aneurysm. We performed Flow diverter stenting with coil embolization.(Semi-jailing)

Methods: Immediate post operative patient's neurologic status and radiologic findings were normal.
However, despite appropriate antiplatelet agents and steroid treatments, brainstem infarction occurred four
times over 10 weeks. The patient became unable to walk due to quadriplegia. After careful consideration of
the patient's data, several tests performed showed significantly low serological cortisol levels.

Result: The above results were judged to be iatrogenic adrenal insufficiency caused by steroids administered
over a long period of time to treat autoimmune liver disease. The inflammatory reaction that occurred around
the stent and the occlusion of the perforators were determined to be caused by a lack of steroids.

Conclusion: After hydrocortisone administration, the patient was able to walk independently.
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Delayed collapse of flow diverter after treatment of cervico-
petrous ICA giant aneurysm: another concern for flow
diversion in giant aneurysms

Seung Pil Ban, O-Ki Kwon, Young Deok Kim, Hwan Seok Shim

Department of Neurosurgery, Seoul National University Bundang Hospital

Objective: Delayed morphological change of flow diverter stents (FDS) can bee seen in the form of
deformation, fish-mouthing, foreshortening, migration and in-stent stenosis. These changes can be seen
secondary to various device- and vasculature-related factors such as improper sizing of the device, twisting
of the device in tortuous anatomy, insufficient proximal lading zone, and insufficient chronic resistive force of
stent.

Methods: A 32-year-old-male presented with severe headache on the left side. The initial brain MRA and
TFCA showed giant aneurysm in the left distal cervical and petrous ICA. We performed deployment of
the flow diverter (Surpass Evolve, 5.0 X 40 mm). To prevent migration of the flow diverter and anchor the
proximal end, a 5.5 X 30 mm LVIS Blue stent was deployed from the proximal one third section of the flow
diverter to distal cervical ICA. There was no morphological change of the flow diverter and neurological
change.

Result: On 1-year follow-up CT angiography, delayed collapse of the flow diverter was detected at the mid-
section of the flow diverter. We performed follow-up TFCA and giant residual sac filing with collapsed mid-
section was identified. We tried to dilated collapsed section using a Scepter balloon, but collapsed part was
not dilated. We deployed additional flow diverter (Surpass Evolve, 5.0 x 40 mm) and performed post-balloon
angioplasty using Scepter balloon. The 10-month follow angiogram revealed no change of collapsed flow
diverter lumen with decreased aneurysmal sac filing.

Conclusion: Delayed collapse of flow diverter should be taken into consideration when planning flow
diversion in giant aneurysms.
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Should Patients with Acute Minor Ischemic Stroke
With Isolated Internal Carotid Artery Occlusion Be
Thrombolysed?

Seung Yoon Song, Sol Hooy Oh, Dong Hoon Lee, Jae Hoon Sung

Department of Neurosurgery, St. Vincent's Hospital, The Catholic University of Korea

Objective: The endovascular treatment (EVT) in patients with acute symptomatic isolated occlusion of the
internal carotid artery (ICA-I occlusion) without involvement of the middle and anterior cerebral arteries is still
controversial. We report a case of a patient with acute ICA-I occlusion who underwent EVT using multiple
techniques but presented with neurologic deterioration after successiul reperfusion.

Methods: An 80-year-old female patient presented to our institution's emergency department with a
complaint of mental alteration. It had been approximately 30 hours since her last normal time and she was
presenting with mild drowsiness, disorientation, and right arm weakness (NIHSS 3). Brain CT angiography
& perfusion performed on admission revealed left ICA occlusion with MCA territory perfusion delay. Right
ICA showed collateral flow to the left hemisphere through the anterior communicating artery and perfusion
mismatching findings were also identified, so it was decided to try recanalization through EVT.

Result: Initial left ICA angiography confirmed a cavernous ICA occlusion and right ICA angiography showed
a retrograde collateral through the anterior communicating artery. Recanalization through a combined
technique using a retriever stent and an aspiration catheter was attempted, but delayed occlusion due
to severe arteriosclerosis continued to occur, and ICA recanalization was successfully performed through
balloon angioplasty and stent insertion. However, middle cerebral artery (MCA) occlusion due to distal emboli
was newly observed on angiography after ICA recanalization. During thrombectomy for the MCA occlusion,
the previously deployed stent was removed but finally, MCA was successfully recanalized using a combined
technique. However, after the procedure, the patient neurologically worsened from before the procedure,
with a stuporous mentality, global aphasia, and right hemiparesis (NIHSS 18). Since then, the patient has
been bedridden with an mRS of 4 despite continued rehabilitation.

Conclusion: Although many recent studies have reported the benefit of intervention for acute ICA-I
occlusion, the risk of embolization must nevertheless still be considered, so careful patient selection is
therefore important.
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Fetal Bleeds after Flow Diversion for Large-Sized Aneurysms

GT Park, JH Kim, CH Chang, YJ Jung

Department of Neurosurgery, Yeungnam University Medical Center

Objective: To review the authors' experience with fetal bleeds after flow diversion (FD) treatment of large-
sized aneurysms.

Methods: The authors retrospectively reviewed their FD cases performed between 2016 and 2024. Among
40 FD cases, they identified 2 cases with hemorrhagic complications, including 2 instances of fetal bleeds
shortly after FD treatment

Result: Case 1: A 51-year-old female patient with a large dICA aneurysm (N/H/W 3.95/16.20/18.95
mm) underwent coil embolization followed by a single Pipeline embolization device. The patient died on
postoperative day 1 due to fetal bleeds. Case 2: An 81-year-old female patient with a large BA (BV junction)
aneurysm (N/H/W 8.72/13.69/14.43 mm) underwent Surpass flow diverter placement from Lt VA to BA
and Rt VA trapping. The patient died on postoperative day 5 due to hemorrhage. In both cases, there was
persistent high-velocity jet flow within the aneurysm sac after FD, which likely led to the acute fetal bleeds.

Conclusion: To mitigate the risk of fetal bleeds after FD treatment of large/giant aneurysms, the authors
suggest using adequate coil embolization within the aneurysm sac and/or deploying additional FD devices in
the parent artery to reduce the jet flow.
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Free Paper IV. Ecstasy session (Troubleshooting for difficult cases)

Arterial puncture of non-femoral site with difficult femoral
access for thrombectomy or balloon angioplasty before
carotid stenting

Chang-Hyun Kim, Min-Yong Kwon, Chang-Young, Lee

Department of Neurosurgery, Keimyung University School of Medicine

Objective: In the difficult femoral access including difficult aortic arch, vessel tortuosity, bilateral femoral artery
severe stenosis, and aortic dissection, endovascular treatment may be prolonged due to difficult femoral
route in carotid artery stenosis or acute large artery occlusion.

Methods: And so, we report three cases of arterial puncture of non-femoral site with difficult femnoral access
for thrombectomy or balloon angioplasty before carotid stenting.

Result: Case presentation 1 A 95-year-old female presented global aphasia, Lt. hemiparesis, and altered
mentality with 20 of NIHSS. She had a cardiac disease as left bundle branch block. Stroke CT Angiography
showed the occlusion of proximal M1 segment with TICI O and tortuous aortic arch. Despite several trans-
femoral approach, tortuous aortic arch prohibited the angiocatheter advance and cross tortuous vessel. This
patient was planned to perform the procedure through direct carotid puncture. Successful recanalization
was performed after direct puncture through common carotid artery. Case presentation 2 A 74-year-old
female presented hemiparesis and altered mentality with 25 of NIHSS. She had no cardiac disease. Stroke
CT Angiography showed the occlusion of distal basilar artery occlusion and tortuous subclavian — vertebral
artery orifice. Despite several trans-femoral approach, we cannot cross tortuous vessel of vertebral artery
with any devices. This patient was planned to perform the procedure through direct brachial puncture.
Successful recanalization was performed after direct puncture through brachial artery. Case presentation 3
A 77-year-old male presented with severe degree of asymptomatic carotid artery stenosis over 70% in local
clinics. This patient visited our OPD with recurrent TIA. We cannot approach CCA using transfemoral route.
This patient was planned to perform direct carotid puncture. The procedure was performed without any
complication. Manual compression over about 30mins was used to close the puncture site.

Conclusion: In the thrombectomy or balloon angioplasty before carotid stenting with the difficult femoral
access, non-femoral site direct arterial puncture can be helpful for effective and safe procedure through
carotid or brachial artery.
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Endovascular Removal of Freely Floating Retained
Microcatheter at Aortic Arch with Snare during dural AVF
embolization
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Objective: Glued microcatheter is a rare complication during embolization of arteriovenous malformations
(AVMs). Following the availability and popularization of Onyx, the incidence of retained catheters has become
lesser. However there have been reports of retained microcatheter during embolization of AVM with Onyx.
We report a case of endovascular removal of a freely floating of glued microcatheter during embolization of
an arteriovenous malformation with Onyx.

Methods: A 56-year-old man suffers from a posterior occipital arteriovenous fistula with subarachnoid
drainage supplied by several feeders (upside pharyngeal aa, right posterior inferior cerebellum aa, left
posterior meninges aa, left posterior occipital aa, right relative cerebellum aa)

Result: In the first embolization session, we attempt embolization through the posterior meningeal artery
pathway using Onyx 18 HD. However, we cannot completely embolize. Final control angiography shows
the remaining right ascending pharyngeal artery and right posterior descending cerebellar artery feeder.
And we attempt embolization through the newly recognized right ascending cerebellar artery pathway. After
unsuccessful Onyx embolization, we attempt to remove the Apollo microcatheter. However, we cannot
remove the microcatheter after a few attempts. So, we decide to maintain the microcatheter at the femoral
artery perforation site. In the process of maintaining the microcatheter, the proximal part of the microcatheter
was moved 1o the aortic arch. That's when a portion of the microcatheter enters the left ventricle of the heart.
Arrhythmia has developed. We try to remove the microcatheter that freely floats in a 4 cm diameter snare,
and finally recover the microcatheter successfully.

Conclusion: Therefore, we report a rare case of successful removal of a free-floating maintenance
microcatheter using a large noose during Onyx embolization for posterior tibial sinus with subarachnoid
drainage.
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Free Paper IV. Ecstasy session (Troubleshooting for difficult cases)

Life-threatening massive facial bleeding from pterygoid
venous plexus with direct carotid cavernous fistula:
A expedite embolization of cavernous sinus

Ahn Seong Yeol
Department of Neurosurgery, Myong ji Hospital

Objective: We will introduce a case that saved a life by neuro-intervention approach

Methods: TFCA showed the carotid cavernous fistula in cavernous sinus (CS) with bleeding in venous
plexus in a patient with face injury in a shock

Result: After embolization of CS, vital sign of the patient was stabilized.

Conclusion: The expedite embolization of CS via neuro-intervention solved a shock.
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Combined Embolization Technique with WEB and Coil for
Basilar Top Irregular-shaped Aneurysm

Yeongu Chung

Department of Neurosurgery, Kangbuk Samsung Hospital, Sungkyunkwan University School of Medicine

Objective: The Woven Endobridge (WEB) embolization device, a self-expanding mesh which achieves
flow disruption allow intra-aneurysmal embolization for wide-neck bifurcation aneurysm without stent
or antiplatelet medications. However, due to the shape of the device, it is impossible to cover the entire
aneurysmal width if the aneurysmal neck is not centered on the axis. Herein, the author would like to
introduce a case of an irregular-shaped basilar top unruptured aneurysm treated with a double microcatheter,
using both WEB device and coil.

Methods: A 62 years-old male patient who had a past medical history of hypertension and dyslipidemia
presented with headache for 2 weeks. During his admission for viral meningitis, MR angiography showed
unruptured basilar top aneurysm. After medical treatment for meningitis, digital subtraction angiography
was performed. The aneurysm was 10mm(width) x 5mmi(height) sized irregular-shaped and divided into
compartments, resembling a daughter sac, due to the atheroma located at posterior wall of aneurysm. And
the neck was offset to one side rather than being located in the center of overall aneurysmal width.

Result: Due to the shape characteristics of a WEB device, placing it at the neck would not cover the entire
width of the aneurysm. Furthermore, it was determined that if the WEB device does not fit enough within
the aneurysm, there is a possibility that the axis of the WEB could rotate and shift position after detachment.
Therefore, the daughter sac area was treated by jailing a microcatheter and performing coil embolization.
First, WEB device (7/4mm sized) is deployed after jailing of microcatheter in the center of daughter sac and
still noted inflow into daughter sac area. Additional 3 cails (3/6mm, 2/3mm and 1/3mm) was inserted into the
daughter sac. Finally, completer embolization achieved and WEB device showed stable location.

Conclusion: The WEB device has been successfully used for the treatment of wide-neck bifurcation
aneurysms by achieving intrasaccular flow diversion. Here, the author have shared combined embolization
technique with both WEB and coil device. The size selection is the one of the most important consideration
for the WEB device however, using an alternative technique can help achieve a more complete embolization.
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Free Paper IV. Ecstasy session (Troubleshooting for difficult cases)

Endovascular treatment for partially thrombosed aneurysm:
agony and journey to summit

Jong Min Lee, Soon Chan Kwon

Department of Neurosurgery, Ulsan University Hospital

Objective: Giant partially thrombosed intracranial aneurysms pose significant challenges in management
due to their unfavorable natural history and the absence of standardized treatment approaches. Conventional
treatments often have difficulty to effectively manage these aneurysms without a high recurrence rates or
significant morbidity.

Methods: we will discuss troubleshooting experiences in managing such aneurysms, exploring the
strategies employed to navigate through the intricacies encountered during endovascular interventions.
Drawing from clinical cases and procedural insights, we highlight the dilemmmas faced by clinicians and share
practical approaches to address them effectively.

Result: A two-stage endovascular treatment was performed, utilizing balloon occlusion test (BOT)
and intraoperative monitoring (IOM) to ensure maximum patient safety, involving stent-assisted Woven
EndoBridge (WEB) embolization and bilateral vertebral artery trapping. The procedure successfully isolated
the aneurysm, with postoperative imaging confirming no recanalization and intact posterior circulation. The
patient showed stable recovery and no neurological deficits during a 7-month follow-up.

Conclusion: This case demonstrates the feasibility and efficacy of the strategic integration of intrasaccular
flow diversion using the WEB device and flow reversal by bilateral vertebral artery trapping for treating giant
partially thrombosed aneurysms.
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The real clinical performance of the Avenir coil tailored
for the first coil

Shinsuke Sato

St. Lukes International Hospital

Extensive research has confirmed the safety and efficacy of flow diverters and W-EB for the treatment of
intracranial aneurysms. Recently, the number of intracranial aneurysm coils performed by single operators
has decreased in Japan. However, it may be beneficial to consider coiling as a first option for the treatment
of small, irregularly shaped, ruptured and bifurcated aneurysms. With regard to the role of the framing call
in aneurysm treatment, the first coil will adhere to the wall of the aneurysm and it is necessary that the loop
of the first framing coil does not collapse after the introduction of additional coils. The Avenir framing coil
concept is unique.

The first segment of the coil becomes a loop structure, in addition the flexible wave designed loops of
the cail continue from the second segment and finally the tail loop. | think that these designed loop as the
framing coil indicate the useful to have the mechanical behaviour that automatically crawls on the wall of
aneurysms easily by showing the movement of the coil that a practiced hand does not need the control of
the microcatheter. We demonstrate some cases on these performance of the Avenir coil and a size choice in
real clinical practice, showing the role of the framing coil as expected.
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Next Neuroprotective agents?

- Clinical evidence of Ginkgo biloba ext. in Cognitive impairment

Ginkgo & Cognitive Ginkgo & Dementia

Contents

Ginkgo biloba ext.

Ginkgo biloba ext.

Ginkgo biloba on Dementia patients

Ginkgo biloba on non-demented patinets

www.konesonline.or.kr 111



The 18" Annual Summer Conference on Endovascular Neurosurgical Therapy

ASCENT 2024

Chemical Composition
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2227 Flavonoid glycosides

Figure 3. EGb 761° active components.

Flavone, Ginkgolides (diterpenoid) Antioxidant
Bilobalides Neuroprotection GABA, negative allosteric modulator

Proposed mechanism of action

Inhibition of
Cyclonucleotide
phosphodiesterase

Hemodynamic
Improvement

Anti-Platelet
Anti-Erythrocyte
aggregation

Erythrocyte t

PAF-antagonist

Free radical
scavenger

Proposed mechanism of action

Anti-Apoptotic Effect Protec
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Anti-Inflammatory Effect
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Modulation of p orylation of tau protein

Induction of
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Figure 4. Mechanisms of action of Girkgo biloba [41].

Proposed mechanism of action about B-amyloid
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EGb761 improves cognitive function and regulates inflammatory
responses in the APP/PS1 mouse
Wenbin W

@

,Chunyan Zhang " Mark Daniesen , Qianiei Li, Wenjing Chen , Yuanjin CHAN', Yaming Li 4+

Effect of a short- and long-term treatment with Ginkgo biloba extract
on Amyloid Precursor Protein Levels in a transgenic mouse model relevant
to Alzheimer's disease

 Kay Augustin®,

Rainer Cermak

A L B .
T - S——es
1 codmne —meme s
| .
Zus
i g
fur
2 £ “
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“ i,
X o6 % w ©
e s

e et e .

Curent data indicate that long-term dietary reatment with EGL761 over 16 months
Significantly cecreased hUAPP protein eves in the cortex of Tg2576 mice.
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The FASEB Journal + Research Communication

EGb 761 enhances adult hippocampal neurogenesis and  Figure 4. AB oligomers and phosphonyfation of

3 % o CREB in the hippocampus of TGAPP/PS1 mice.

T of CREB in mouse model A) Representative A immunoblot (6E10)

of Alzheimer’s disease showing AB species in the hippocampus of the

[ — WT or Tg mice (12 months old) treated with or
e il without EGb 761, B) Ouaniicaton of 2

T AB ol represented in panel A. C) Immu-

noblots showing levels of pCREB or CREB in

the hippocampus of WT or Tg (12 months old)

ted with or without EGb 761. ) Quanti-

Fisubert Thanchor* Yanan X,

190, Ap clgomers tre
s tion of pCREB and CREB levels (three per
8w - condition) represented in panel C. Results for

© each protein are expressed as mean density =
Sk #*P < 0.01 (Student’s ¢ test).

i Enhanced neurogenesis by EGb 761 may be
T e Mediated by activation of CREB
D
- - Stimulation of neurogenesis by EGb 761 may

= {©) oo to s enefical s in A0 patens

= and improved cognitive function in the mouse
i model of AD

% £Gb 761 has therapeutic potential for the

i i o v prevention and improved treatment of AD

EGB 761 ENHANCES ADULT HIPPOCAMPAL NEUROGENESIS

Ginkgo biloba extract (Egb 761) inhibits B-amyloid production by
lowering free cholesterol levels

o', Zegiu Han', K

Zhi-Xi

3

Dricu®, Vassilios Papadopoulos™*

Proposed mechanism of action

/onoids, ter

s from AB induced toxicity

Profound effects on ne
1) neuroplastici
2) neurogeneration
) neuroinflammation

4) posit synaptic plasticity and brain functions
Increase c blood flow and brain perfusion

1) decreasing cerebral blood viscosity
2) protects cerebral blood vessels against atherosclerosis processing

Increase dopamine levels in the prefrontal cortex

Ginkgo biloba
on dementia

Standard dose (WFSBP guideline 2011)

The World Journal of Biological Psychiarry, 20115 12: 2-32

GUIDELINES

World Federation of Societies of Biological Psychiatry (WFSBP)
ideli for the Bi i of A i disease
and other dementias

Table VL. Doses of drugs with methodologically adequate RCTs.

Generic name Functional classification Standard dose
(alphabetic order) primary pharmacological action Starting dose (mg/day) (mg/day)
Donepezil Cholinesterase inhibitor 5 for at least 4 weeks 10

Cholinesterase inhibitor 8 for four weeks 16-24
Free radical scavenger, 240 240
‘mitochondrial protectior

lantamine
Ginkgo biloba EGb761

Memantine Glutamate-receptor-modulator 5 (weekly increase by 5 mg) 20
Rivastigmine Cholinesterase inhibitor 3 (2X1.5) minimally for 2 weeks 12
4.6 mg Parch 92

Effects of Ginkgo biloba (cognition)

M lysis SKT

Year Weight SMD__[95% CI|

Hemshaft, et al 2012 - 1329% -0.48(0.68,-028]
i, etal 2011 - 1329% -0591:0.78,-039]
.-

Kanowski, et al 2003 1301% -0.321:0.59,-0.04]

Maurer, etal 1997 —_— 849% -110[:2.09,-0.10]
Napryeyenko, etal 2007 - 13.16% -1.912.15,-167]
Van Dongen, et al 2003 —— 1222% 0050038, 0.48]
Nikolova, etal 2013 .- 13.30% -00510.25, 0.14]
‘Schneider, et al 2005 .- 1326% 0.07[-0.14, 0.28)
Favours Ginkgo Favours Placebo
RE Model — 100.00% -0.52-0.99,-0.05]
o7, cr=7,p=0000; = 96.4%)
[ e e e |
25 45 05 05
Standardized Mean Difference
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Review

Effects of Ginkgo biloba on dementia: An overview of systematic reviews @.Mw\

» a

Qivju Yuan*, Chong-wen Wang", Jun Shi’, Zhi-xiu Lin"
™ o & NG/ Overme s [T
o . - s ADLS, GBS ADL GERRS, XD ax oo
20 QO TS ks 4 T2 ki 0 wax oo

)
<300marh 224 v 2 a0ps sk ated D 011 (o200 5% 013
o cntl g 5 n

Effects of Ginkgo biloba (cognition)
RESEARCH ARTICLE
Efficacy and safety of a once-daily formulation of Glnkgo

biloba extract EGb 761 with neur
features: a randomized controlled trial

PSy

Ralf 11", Natalia BachinskayaZ, Amos . Korezyn®, Veronika Vakhapova®, Michael Tribanck’,
Robert Hoerr® and Oleksandr Napryeyenko® on behilf of the GOTADAY Study Group

the clinical efficacy and tolerability of

»f Ginkgo biloba extract Egh

outpatient clinics in Ukrain

« probabl with/without CVD, prot

« 410 patients (EGb, 206: placebo

Effects of Ginkgo biloba (cognition)
RESEARCH ARTICLE

Efficacy and safety of a once-daily formulation of Ginkgo
biloba extract EGb 761 in dementia with neuropsychiatric
features: a randomized controlled trial

Gl s, s . Koo Vet Vb’ Ml T
"t Oicksandr Napryepenko® o belf of the GOTADAY Sty Group

Wosk 12 Wook24

o '
' Week 12 Wes24 2
Figure 2 Change in SKT total score from baseline to week 24; full ~ Figure 3 Chs e
analysis set (r= 410; means and 95% confidence intervals. * p< 0001, 5¢¢(1=410); means.and 95% confidence
ided r-est. two-sided totes.

ervals. *p < 0.05, * p < 0.001,

Effects of Ginkgo biloba (cognition)
-
Efficacy and safety of a once-daily formulation of Ginkgo

iloba extract EGb 761 in dementia with neuropsychiatric
features: a randomized controlled trial

A Nl B’ Ao . Kron' Ve Yltpen M Tobn
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age form of
fe in patients with deme
EGD 761 was safe and well tolerated, there was

rate of adverse mpared to placebo.

Effects of Ginkgo biloba (NPS)

Treatment effects of Ginkgo biloba extract EGb 7610 on the spectrum of
behavioral and psychological symptoms of dementia: meta-analysis of
randomized controlled trials

‘Savaskan, Egemen ; Mueller, Heiko ; Hoerr, Robert ; von Gunten, Armin ; Gauthier, Serge

et [y — ke

peey ey
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Figure 3. Imrovementof symotom fequency/sevry.  Serge Gauthier et a Internatonal Psychogeriatis: page 1 0f 9

Four trial
GINDENNP, O GOT-IT, PLAGIN)
robable AD, VaD or AD with CVE
1,628 patients(b 761®, 814 placebo,
N
ment dura
the daily

Twenty two- to twenty four-week

treatment with Ginkgo biloba extract
EGD 761® improved BPSD
(except psychotic-like features)
and caregiver distress caused
by such symptoms

Combination therapy of AD with NPS

Ginkgo biloba extract EGb 761°, doney  of Alzheimer
disease with neuropsyehiatric featu et doube i, ,cxploraiory tia
S. Yancheva?, R, IH™, G. Nikolova’, P. Panayotov’,S. Schaefke® and R. Hoerr™ for the
"GINDON Suudy Grou

il or both combi
randomi

Aging & Mental Health Vol 13, No. 2, March 2009, 183-130

Similar response rates between

the three groups after 22 weeks

Compared to the donepezil group,

the adverse event rate was lower in

- o the EGb761 treatment and even under
i the combination group.
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Combination therapy of VaD SR w/meta-analysis, GBE + donepezil VS donepezil th=

i Drg vestton
Dy 101007022018

"ORIGINAL RESEARCH ARTICLE. & frontiers | Frontiers in Aging Neuroscs

Benefits of Treatment with Ginkgo Biloba Extract EGb 761 Alone
or Combined with Acetylcholinesterase Inhibitors in Vascular

< ystematic Reiew

Dementia
W EGb761 W AChEI M EGD761+AChEI W EGb761 W AChEl M EGD761+AChEI After 12 months of treatment N
Effectiveness and safety of ginkgo
Po0.001 EGb 761 alone or combined biloba preparations in the
P, . i AC T e G treatment of Alzheimer's disease:
P00t . A systematic review and

< and behavioral benefits 2

5 P05 * L e BERaviors BEREHES I meta-analysis P ——
s p Vi P00t tients suffering from VaD, . ke S o e e ———
2 = 2 P00t . |

— : 3 +  Retrospective study
2 + 77 patients with VaD
N : I + EGb761 240mg (n=25),

| EE AChEI(n=26), combiln=26)
u i 2%

MMSE NPI
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GIMCIPlus: Gavrilova et al M Dk ol 200e
ND nore than twenty 2014
Strategies for the use of Ginkgo biloba extract, EGb 761%, in the Sists s e ERT) 2o4)
treatment and management of mild cognitive impairment in mbe y from the Asian region, Dt sy || —————
Asia: Expert consensus in 2017, and inscl performance GuidAge: Scherrer et al
' improved anxiety (2015)
I Yee Fai Chan' | | Darwin Dasig’ | ) + Post-hoc analyss demonstrated
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HarotSingh” | Chuthamance Suthisisang?™ | Tong Mal Trang?® | Yuda Turana®® | e ol | | o
Narayanaswamy Verketasubramanian® | Fee Mann Yong™* | Yong Chul Youn® | Foce: Koy seais EPIDOS: Andrieu et al (2003)
Ralf Gl ' Cerebral vasotherapeutics (c.5.
£Gb 761%) showed a
Zhao et al (2012) preventative effect with 22 years
" improved delayed free recal of treatment
delayed recogniton, and Faces
i memory scale Paquid: Amieva et al (2013)
9 against
cognitive decline

M, mid cognitive impairment; SC, subjectve copnitve impairment

FIGURE 1 Key riaks of EGb 761"
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Witey- e

Asian clinical Expert group on Neurocognitive Disorders

2021 ASCEND Consensus

Symptomatic MCl treatment with EGb 7618

Levelof recommendation A

EGb 761" s the ol
Level of evdence A

EGb 761" may improve coitive performance i MCl patients. Classof recommendation |
Level of evdence A

Classof recommendation 15
Levelof evidence B

EGb 761" may mprove NPS

benefit MCI patients with CVD. opinion)
Roleof EGh 761 i delaying dementia
Individuals, i opinion)
dementiain some indviduas Levelof evidence C.
controled,
opinion).

EGb 761" Saety in Ml
EGb 761" has a favorablerskcbenefit profie. Level of evidence A

81, Levelof evidence A
demonstrated.

Ginkgo biloba reduce dementia risk in MCI

FEAXIHf BxjolM SHAZAAE
A 2oh kS XI0] WY A S A2zt

ToT——

Journal of Alzheimer's Disease 86 (2022) 703-709
DOI 10.3233/]AD-215348
108 P

Association Between Ginkgo Biloba
Extract Prescriptions and Dementia
Incidence in Outpatients with Mild
Cognitive Impairment in Germany:
A Retrospective Cohort Study

A Retrospective Cohort Study(2020~20211)
24,483 MCI patients.
83% patients Egb761 240mg/day

Effect of Ginkgo biloba in MCI after ischemic stroke

Ginkgo biloba extract EGb 761°
improves cognition and overall

condition after ischemic stroke:
Results from a pilot randomized

trial

Mei Cuit, Tongyao You®!, Yuwu Zhao?, Ruozhuo Liu®

Yangtai Guan*, Jianren Liu®, Xueyuan Liu®, Xin Wang? and B
Giang Dong**

+ 201 Ml patients after ischemic stroke
+ EGb761240mg +=FF 2At0le g st BEXE
(n=100),
£ EF 2501 €2 9|3 HEX|Z Only(n=101),
24week

e perfo ng patients

moderate

Effect of Ginkgo biloba in MCI with NPS

RESEARGH ARTICLE
Efficacy and safety of Ginkgo biloba extract EGb 761®in  + 159 MCl patients with NPS

i coan e . t + EGb761 (n=80), Placebo(n=79), 24week
a randomized, placebo-controlled, double-blind, multi-
center trial Table 2 fom baseine 10 weck 24

analysis set; mean-sandard deviation (changes in scores) or percent

S L Garronn, U W. P, . W. M. Wong’, . Hoer, . Kachel', . Buchikaeand the GIMCIPtssudy g e erPOToment mish oo sided pvalug of andysi of covarionce

group’
o] - o er®
. N=80 N=79  palue
* NPlcompostescore 70245 55252 0.0010
B NPl o019
i 24
e STALX1 (state)score 66279  -38:73 00271
GOS total score -30:26 23 0.0658
s TMT-ATS] 2242230 1812252 0047
. ™8 —427:308 oon2
CGIC improvement—  61.3% 8% 00140
a informant rating
CGIC improvement—  60.1% 8% 00%1
. pationt raing
Figure2 Change i i i i NP1, Inventory; STAL-XI, Saate-Trat Ansiety
baseline o week 24, means, and 95% confidence intervaks, two-siced Inventary; GDS, Geriatrc Depression Scales TMT, Trail-Making

p-value of analysis of covariance Tes; CGIC, Clinical Global Impresion of Change.

Effect of Ginkgo biloba in very MCI

e & Medine 013 85 oy sceminc

Effects of Ginkgo Biloba Special Extract EGb 761*
in Very Mild Cognitive Impairment (vMCI)

’, Ar Basmane’, 2 ‘, Reocr Kt

pemm——

e o b rnp comparns f s .

— T —T

. o 4 s 12 Weeks

45~65 years

Cognitive complaints and low functioning

300 patients

EGb761 240mg(n=150) vs. placebo (n=150) , 12weeks
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Prevention of dementia

ANALYSING TIME TO EVENT DATA IN DEMENTIA PREVENTION TRIALS:
THE EXAMPLE OF THE GUIDAGE STUDY OF EGB761®

B.SCHERRER'

F. PASQUIER', F.

DARTIGUES’. B. DUBOIS

*.P-J. OUSSET"*,G. BERRUT" J.
RT"J. ER, H. MATHIEX-FORTUNET",

idAg: LI 1ok 5E.01 &%
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4
961 120mg bid vs. placebo

Egb 761 safety

+ Some concern has been raised regarding increased [ESSIIEY in patients treated with EGb 761®.

properties of
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Symposium II. X|ZIA 3D B4 7|&S S5t DFT Device (WEB/LVIS Evo) Visibility Improvement & Case Discussion

The Usefulness of Image Fusion Technique using ARTIS
icono for the Evaluation of the WEB Device.

JH Choi', WC Cho', YS Shin1, B Kim?
Department of Neurosurgery' and Radiology?, Seoul St Mary's Hospital, The Catholic University of Korea

Plat Panel CT Rotational Angiography and image fusion (FPCTRA-IF)

Pt At 20,2020 00 10317 M T2 Naeba International Neuroendovascular Seminar

and an Image Fusion Technique for Delivery of a
Microcatheter into the

The usefulness of image fusion :
technique using ARTIS icono for the —eneig

2021
et ROl
FISEHel 2 33

evaluation of WEB device

JH Choi', WC Cho, YS Shin', B Kim?

Department of Neurosurgery' and Radiology?, Seoul St Mary’s Hospital,

The Catholic University of Korea 2an

(5::"!7 Neuro KOL exchange meeting in Korea: Seoul St. Mary's hospital

Presentaton by
Seou St Mary's hospital

= )

Image fusion technique using flat panel detector rotation angiography Various fusion images (Artis ICONO)

Vessel 1 Vessel 2
Dual rotation Dual rotation
Mask image Mask image
(bone or metal) (bone or metal)
+ +
+ :
||Nnn|| image | [Nat fillimage | -l

* Preoperative evaluation
* Fusion of two different

volume rendering
(target vessel) images

* 6D image (3D+3D)

Dual vessel Dual vessel
VR fusion imag

MPR fusion image
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Various fusion images (Artis ICONO)

[ vesset1 ] [vessel2 |

Mask image
(bone or metal)

Image fusion technique for intracranial aneurysm ??

« Evaluation of AcomA

Vessel 1 Vessel 2

- Single rotation - Single rotation
Nat fill Nat fill

- Vessel density - Vessel density

Image fusion technique for intracranial aneurysm ??

Vessel 1
Dual rotation

Sub image (vessel)

¥

Single vessel
R fusion imag
MPR fusion image

Philips angiomachine

Philips angiomachine

Ve
Dual rotation
Nat fill image
(bone/metal+ vessel)
+
Mask image
(bone/metal)

Siemens 3D workstation

Vessel 1 Vessel 2
Dual rotation Dual rotation
[maskimage ] [ Mask image ]
-
[ sub image ] ['subimage | ‘ Dual vessel
VR fusion image
3 +
||""ﬁ"lmm ] [Natfilimege ]|

Dual vessel
VR fusion image

Dual vessel
MPR fusion image
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Symposium Il. XA 3D SA 71&5 S5t DFT Device (WEB/LVIS Evo) Visibility Improvement & Case Discussion

Philips 3D workstation Philips 3D workstation

Vessel 1 Vessel 2
Dual rotation Dual rotation

Dual volume Dual volume
reconstruction reconstruction

[mask [ | | [mask :.. ]|

Sub image ['sub i "/*{'}X
—— n —
| Nat fll image I

Singlepssaf Dual v
VR fusicfi¥ag 1 ;
e (PG Overlay image

DSA for the evaluation of WEB device DynaCT (14sDCT Head Micro) without contrast media

« 2D angiography
» Dual rotational angiography (4s)

« DynaCT (14sDCT Head micro) w/wo diluted contrast media

=0

Image fusion (DynaCT + sub image) DynaCT with diluted contrast media

[oynact | [oual rotation |

Mask image
(WEB a/o stent)
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Image fusion (DynaCT + sub image)

Image fusion (DynaCT + sub image)

Image fusion (DynaCT + sub image)

Image fusion (DynaCT + sub image) - Adjust density gradient

Image fusion (DynaCT + sub image) - Adjust density gradient

Conclusions

* AP/Lat 2D angiography JCEN==- e
« Dual rotational angiography
* Working projection = Magnification angiography & Jonddeecioroatoal angocrepny

for transvenous embolization of
. DynaCT intracranial dural arteriovenous fistula

« Various fusion images




Symposium Il XA 3D F4 71&S S5t DFT Device (WEB/LVIS Evo) Visibility Improvement & Case Discussion

«r, KLLEEE)

Thank you for your attention !!
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Imaging Protocol and Efforts for Optimal WEB Size
Selection

Dong Young Cho, Ja Ho Koo, Eu Kyo Seo

Ewha Womans University Seoul Hospital, Department of Neurosurgery

(1111 BERRN Introduction

Imaging Protocol and Efforts for Optimal [
WEB Size Selection

» Woven Endobridge (WEB)

* Indicated to embolize intracranial wide neck
bifurcation aneurysms, ranging in size from 3
2024, 06. 22
ASCENT 2024
Ewha Womans University Seoul Hospital, Department of Neurosurgery
Dong Young Cho, Ja Ho Koo, Eu Kyo Seo neck ratio s less than 2.

EUMC FHEEEEETn =

SEOUL

CERER] (ERERRRRARNRRINI]]]

mm to 10 mm in dome diameter, where the

neck size is 4 mm or greater or the dome-to-

(1111 JENRN Coiling VS WEB

@ &® 4

2010 2m 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021

i@
1)

 Immediate occlusion of aneurysm * No need of long time antiplatelet
+ Wide indication (less limitation to « Short procedure time

e (oEa aneurysm size and shape)

+ Need of long-term antiplatelet in case of + Risk of aneurysm occlusion failure
stent use * Indicated to 3-10mm wide neck
« Longer procedure time bifurcation aneurysm only

« Risk of incomplete occlusion
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Symposium II. X|ZIA 3D B4 7|&S S5t DFT Device (WEB/LVIS Evo) Visibility Improvement & Case Discussion

* Most important step:
« Aneurysm selection with
microcatheter

* Most important step
* Appropriate size selection
* Must be delicate and accurate
* Aneurysm selection
+ Not so complicated (wide neck
bifurcation aneurysms)
« Catheter shaping less meaningful

« Various microcatheter and
wire shaping
« Coil size selection: not delicate

I Size selection of device

« Appropriate size selection is most important key point.

s +1/-1rule

« Width of the device: Determined by adding 1-2mm (1mm for smaller and 2mm
for larger aneurysms) to average of length and width of aneurysm on 3D image

* Height of device: subtracting 1mm from height

BENNN WEB size portfolio: old and new version

« Old version * New version

WEB™ SL
Device Selection Table(Volume mm?|

WEB SL Device Portfolio

Sutalefor Aneurysms from 2~ omm.

Il Considerations in optimal size selection

« 1. Size measurement on rotational 3D image
+ 2. Comparison of size between 3D and 2D images
* 3. Measuring volume of aneurysm

+ 4. Checking post-procedural distal vessel patency and wall apposition of device with
Dyna CT

Size measurement on rotational 3D image

I Size measurement on 3D image

* Aneurysm size measurement
« Conventional method: LL+LW/2
* Modified method: {(LL+SL)/2 + (LW+SW)/2}/2
« Complex shape aneurysms:
- Large difference between conventional method and modified method

Largest length (LL)
Smallest length (SL)
Largest width (LW)
Smallest width (SW)
Neck (N)

Height (H)
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I Comparison between successful and failed group Student’s T-test I Case 3F/76 A-com
Successful selection group Failed selection group P value Y

Number (n=10) 7(70%) 3(30%) (1%, 31, 6™ cases)
Age 65.14 +-4.45 55.67 +-17.9 0.006
Sex (M2, F8) M=1, F=6 M=1, F=2
Location

MCAB: 5 MCAB:4 (80%) MCAB: 1 (20%)

A-com: 4 A-com:2 (50%) A-Com:2 (50%)

ICAB: 1 ICAB: 1 (100%)
Size on Conventional method | 5.72 +- 1.69 6.61 +-1.80 0.512
Size on Modified method 5.33 +-1.54 5.84 +-1.59 0.669
Height 5.51+-1.89 6.97 +- 3.02 0.503
Neck 4.50 +- 1.42 4.6+ 1.70 0.934 ¢ LL:8.1LW:9.2 H: 10.4 N:6.5
Dome-to-Neck ratio 1.20+-0.20 1.30+-1.43 0.486 + SL:6.5SW6.3
% of Size difference between | 6.6 +-2.7% 11.7+-49% 0.05 o (LL+LW)/2= 8.7, (mL+mW)/2=7.5
Conventional and modified
method

[E=]
BN 87vs75/104 B EREE 6 month f/u DSA

+ SL10-6: failed * SL9-5

e

I Case 8 F/69 A-com

I 62vs57/62

* LL:54LW:7.0H:6.2N:4.3
* SL:5.2SW5.0
o (LL+LW)/2= 6.2, (mL+mW)/2=5.7 «SL7-3
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BINNN f/uimage

Initial DSA 3m MRA 6m DSA

BENNN Case 9 M/66 A-com

RS 4
4\
Lag}h;}’ Ve

4.3Tmm

cLLi43IW:i42H:52N:35
«SL3.55W33
* (LL+LW)/2= 4.3, (mL+mW)/2=3.9

BOOON 43vs39/52

+SL5-3

BIENN f/uimage

Initial DSA 3m MRA 6m DSA

Comparison of size between 3D and 2D images

BINNI 2D & 3D distance measurement Comparison

+ Angulation
LAO 26°/Cran 21°

2D DSA 3D Volume

Working angle S Working angle &4+
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l 2D & 3D distance measurement Comparison distance comparison 2D & 3D

Angulation -
LAO 26°/Cran 21° X1 Distance: 2.99
X2 Distance: 3.7

* 2D DSA distance LENCERSIGBNTIT

Neck : 2.99mm

* 3D Volume distance
Neck : 3.47mm
Width : 4.20mm
Height : 4.10mm

20 DSA 3D Volume
Working angle S Working angle &4}

I 2D & 3D distance measurement Comparison windowing differences

+ Angulation
LAO 26°/Cran 21°

* 2D DSA distance
Neck : 2.99mm

Height : 3.68mm

* 3D Volume distance
Neck : 3.47mm(+0.48mm)
Width : 4.20mm(+0.44mm)
Height : 4.10mm(+0.42mm)

* 3D volume(Actual Setting)
Neck : 2.95mm(-0.04mm)
Width : 3.71mm(-0.05mm) 3D Volume distance 3D Volume distance
Height : 3.73mm(+0.05mm) (Actual Setting) (Standard Setting)

I II 2D & 3D distance measurement Comparison distance measurement on MPR CT slice

Angulation
LAO 26°/Cran 21°

+ 2D DSA distance
Neck : 2.99mm
Width : 3.76mm
Height : 3.68mm

+ 3D Slice distance

Neck : 2.99mm(0mm)

Width : 3.86mm(+0.11mm)
Height : 3.73mm(+0.05mm)

2D DSA 3D Slice
Working angle &4 Working angle &4

BENNN Case 6 M/42 A-com

* LL:6.6LW:54H:58N:44
* SLi5.1SW5.4
* (LL+LW)/2= 6, (mL+mW)/2=5.6

« Conventional size: 6/5.8 ->7/4
* Modified size: 5.6/5.8 -> 7/4

+ SL 7-4: failed - SL6-3
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« 3D/2D difference: 6.6/5.8 (>10%)

~

5i84mm (

=>Consider one step size down when 2D/3D difference >10%

3l64mm.

BINNN f/uimage

Initial DSA 3m MRA 6m DSA

HEREN Case 10 F/ Rt. MCAB

* LL:7.0LW: 6.6 H:6.3N:6.9
* SL:6.8SW5.9
* (LL+LW)/2= 6.8, (ML+mW)/2=6.6

* SL 8-5 should be used, but size down to SL 7-4

MENEN 6.8vs6.6/63 (WL3D:2D 6.86. 5

7.4

BINNN f/uimage

Initial DSA 3m MRA 6m DSA
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Measuring volume of aneurysm

e
il

Decision-making tree for optimal Woven
EndoBridge device sizing with ideal Woven
EndoBridge-aneurysm volume (iWAVe) ratio

« Selection failure: 28.6% (10/35)
« Aneurysm volume calculation using software

| Aneurysm Volume Measurement - syngo Aneurysm Guidance

Application Software : Syngo Aneurysm Guidance

The dimensions of the parent vessel and the aneurysm
including the volume of the aneurysm
are automatically calculated.

Important para-meters such as dome height and dome
width as well as the dimensions of the ostium are
immediately available.

Supporting decision making for neuro device decision
such as WEB or flow diversion treatment

| Aneurysm Volume Measurement - syngo Aneurysm Guidance

Preparation

=

Rotate VRT image to working angulation

=

Clip and zoom VRT image for better

visualization of Aneurysm

I Aneurysm Volume Measurement - syngo Aneurysm Guidance

+ Workflow

1) Open “Syngo 3D Aneurysm Guidance
Neuro”

2) Select aneurysm dome with “Green point”

3) Select two points of parent artery

(Proximal and distal)

4) Calculation

Aneurysm volume and WEB size selection - WEB volume chart

WEB Volume Chart

Wes s

B e
r p
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MERRN Case #1 F/49 Lt. MCAB

» Aneurysm volume: 56.1mm* => 5/3 or 4.5/3

« Conventional size: 5.2/4.7 ->7/3
* Modified size: 4.3/4.7 -> 5/3

50-59

37-49

VRPN 552 |siase
20-24 25-29 30-34 95-38 39-43 44-50 5160

¢ LL:6.4LW:4.0H: 4.7 N:3
« SL:3.45W37
* (LL+LW)/2= 5.2, (mL+mW)/2=4.3

* 3D measure: 5/3, 2D/3D difference <10%, Volume: 5/3

\ngle = 175.0

+ SL6-3: failed . sL53

*+ 3D/2D difference: 0.08 mm

BENNN Case 4 F/60Rt. ICAB

JERRN 6 month DSA
{ / b

P

4
-
/‘ A% N

¢ LL:57LW:6.8H:54N:54
* SL:5.3SW5.9
* (LL+LW)/2= 6.3, (mL+mW)/2=5.9
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« Aneurysm volume: 147 4mm* => 7/3

VAT T 5 T 3 T G
VAT T 7 T z T 102133314
VAT I 7 T 3 | 11545353
VA 17 T i T O T 15393604

« Conventional size: 6.3/5.4 ->8/4
* Modified size: 5.9/5.4 -> 7/4

50-59

20-24 25-29 30-34 35-38 39-43 44-50 51-60 61-7.0)

* 3D/2D difference: 0.58mm (>10%)

IIIII « 3D measure: 7/4, 2D/3D difference >10%, Volume: 7/3 IIIII f/u image

3m MRA 6m DSA 12m MRA

«SL7/3

HERNN Case 2 F/69 Rt. MCAB

= Aneurysm volume: 41.4mm’ => 5/2 or 4/3

VT Y S S S— BN
Va1 S S S— Susosszsez
V1T I U I R— T
V17 ) e o s 2 o 59 26000817
VT 5

+ Conventional size: 4.6/4.7 ->6/3
« Modified size: 4.3/4.7 -> 5/3

\

SMALLES!

26-36

* LL:41LW:5.0H:3.4N:3.9
+SLi3.8SW 44
+ (LL+LW)/2= 4.6, (mL+mW)/2=4.3

20-24 25-29 30-34 35-38 39-43 44-50
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* 3D/2D difference: 0.01 mm (<10%) « SL 5/3 with rescue stenting

BEERN 3-month MRA f/u

¢ LL:3.6LW:29H: 25N:3.6
+ 3D size! (LL+LW)/2=3.3

« Aneurysm volume: 14.2mm°* =) 3/2

+ Conventional size: 3.3/2.5 ->4/2

|

g

20-24 25-29 30-34

* 3D/2D difference: 0.3 mm (>10%)
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+ 3D measure: 4/2, 2D/3D difference >10%, Volume: 3/2
i

* SL3.5/2 =) failed » SL3/2

* LL:83LW:86H:88N:50
* SL:6.8 SW 6.9
* (LL+LW)/2=8.5, (mL+mW)/2=7.6

Viazr ot 5027
v zr Tsaiss00e
viazr Sisosszser
Vixzr R
Vix 27

Vs 2926990817
van ey

« Conventional size: 8.5/8.8 ->10/7
* Modified size: 7.6/8.8 -> 9/7

| e [
{ oo 7 [ o]
fow o [ [ [ ]
o [ 0 [ [ 7 [

|

+ 3D/2D difference: 0.9 mm (>10%)

Z8 Jmm

+ 3D measure: 9/7, 2D/3D difference >10%, Volume: 9/6
11

* SL9/6

BINNN f/uimage

Initial DSA

3m MRA 6m DSA




Symposium II. X|ZIA 3D B4 7|&S S5t DFT Device (WEB/LVIS Evo) Visibility Improvement & Case Discussion

Checking post-procedural distal vessel patency and wall

apposition of device

BUNNN Cone-Beam CT(CBCT) imaging on WEB device- Syngo DynaCT micro

* Cone-Beam CT(CBCT) imaging
- 16bit acquisition and reconstruction 3D imaging

delivers to better spatial resolution and contrast.

+ Syngo DynaCT micro
- Using each detector pixel to increase spatial
resolution

~ Standard

BERRN Cone-Beam CT(CBCT) imaging on WEB device- Syngo DynaCT micro

* Acquisition Setting

- Protocol : 20sDCT Head 70kV

- z00med FOV : 22cm

- Injection Flow rate : 2ml/s

- Injection Delay time : 2sec, X-ray delay

- Total Volume : 44ml (contrast 1: normal saline 9)

BINN] Cone-Beam CT(CBCT) imaging on WEB device- Syngo DynaCT micro

BERRN F/53, Rt. MCAB, SL7/2

BORRN F/53, Rt. MCAB, SL7/2
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BRRRN M/53,Rt. MCAB, SL4.5/3 BERRN F/69, Rt. MCAB, SL 5/3, rescue stenting

BENNN Inappropriate wall apposition BEERN Conclusion

+ Use detailed size measuring method, esp. in case of complex shaped aneurysm

« Always consider blurring effect of 3D image. Compare 3D/2D size difference. One

step size down when difference >10%
= Consider aneurysm volume in web size selection

* Use DynaCT post-operatively for evaluation of wall apposition and distal vessel

patency

Thank
You

Contact:
nsdyc0501@gmail.com
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PETRA-MRA as a follow-up imaging modality for intracranial
aneurysms treated with WEB device

28

AU HEZHAEA

Woven EndoBridge (WEB; Microvention, Aliso Viegjo, California, USA) device has been introduced to treat wide-
necked bifurcation aneurysms (WNBAs). In Korea, the device was approved by the Ministry of Food and
Drug Safety and has been utilized since 2021. The previous study reported long-term adequate occlusion of
intracranial aneurysms in 79.1~84.1% at 12 months.

The majority of outcome assessments in previous WEB studies to date have been performed with
cerebral angiography. Some studies have suggested that MR TOF or CE-MRA may be useful for outcome
assessment, but cerebral angiography remains mandatory to detect inadequate occlusion. Pointwise
encoding time reduction with radial acquisition subtraction-based MRA (PETRA-MRA; Siemens Healthcare,
Erlangen, Germany) was introduced to reduce metallic artifacts. With Ultra-short echo time (TE), PETRA-
MRA has been reported to be useful to evaluate after microsurgical clipping or endovascular treatment of
intracranial aneurysms.

In this presentation, the authors will discuss the potential usefulness of PETRA-MRA for evaluating intracranial
aneurysms treated with WEB devices. Additionally, we will summarize single institutional experiences and
mid- and long-term outcomes of WEB.

[Reference]

Arthur AS, Molyneux A, Coon AL, et al. The safety and effectiveness of the Woven EndoBridge (WEB)
system for the treatment of wide-necked bifurcation aneurysms: final 12-month results of the pivotal WEB
Intrasaccular Therapy (WEB- IT) Study. J Neurointerv Surg 2019;11:924-30.

Pierot L, Moret J, Barreau X, et al. Safety and efficacy of aneurysm treatment with web in the cumulative
population of three prospective, multicenter series. J Neurointerv Surg 2018;10:553-9

Mine B, Tancredi |, Alijishi A et al. Follow-up intracranial aneurysms treated by a WEB flow disrupter: a
comparative study of DSA and contrast-enhanced MR angiography. J Neurointerv Surg 2016;8:615-620.

Heo YJ, Kim D, Jeong HW et al. Usefulness of Pointwise Encoding Time Reduction with Radial Acquisition-
Magnetic Resonance Angiography after Endovascular Treatment for Intracranial Aneuryms. Interv Neuroradiol
2023;29:20-29.
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Angiography: basic setting and anatomy

tsd
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Basic devices for procedures

‘ ZHERBFLD 2 Y2
Angiographic devices =
giograp 1. Sheath
- Basic devices for procedures 2. Guiding catheter
3. Angio catheter
4. Guidewire
5. Intermediate catheter
SNMEzEH 6. Aspiration catheter
daed 7. Microcatheter
8. Microwire
1. Basic Concepts
Unit
« Outer Diameter(OD): French system (Fr)
+ Inner Diameter(ID): Inches (inch/")
- 3Fr=1mm | _french [ mm | _in [ french | mm [ _in |
- 1Fr=033mm 3 1 0.039 12 4 0.158
4 1.35 0.053 13 43 0.170
1mm=3Fr=0.0394inch=19G 5 1.67 0.066 14 a7 0.184
6 2 0.079 15 5 0.197
« 5 Frdiagnostic catheter (100cm length) ; ;; g?gg :? 23 ggg
— 0.066 inch outer diameter (1.65 mm/5Fr) 9 3 0'118 18 6 0-236
— 0.038 ~ 0.45 inch inner diameter (0.97 — 1.2 mm) 10 33 0:131 19 63 0:249
1 37 0.144 20 6.7 0.263
* Guidewire: 0.035 inch (0.89mm) angled tip wire, 150 cm length
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< Aneurysm coiling

I I R

6Fr Guiding 8Fr
6Fr Intermediate 070"
10 microcatheter 1.7Fr 017"
014 microwire 014"

+ Guiding 2 ID 7H'd, 1 2/= OD 74
« 5Fr Angio catheter

2. Guiding catheter

+ Guiding catheter back up force7t M&EntCt Ct2 1 & Frof 2t EatEl
ct
« Co-axial system2Z A8t HFEHEHS Hatg 4 lct

Standard Access Tri-axial Access

- 6Fr sheath °
- 6Fr Envoy
- Microcatheter

| Microcatheter 1 - 7Fr Shuttle
- 6Fr Sofia
| - Microcatheter

Standard Guide |

1. Sheath

CKU

2. Sheath

1. Regular sheath / Terumo

« Artery229| M2 B2, flushing line ¥4 75

+ Length 10~25cm

+ Dilator Z &,

- FEFEH HEEAE XL 22 EAMK ZEEH = A

L Dilator Sheath Fr size indication
Mini guidowire

Side tube

6Fr sheath, Terumo

2. Sheath

Length ID (Fr/mm) Guidewire Guidewire
(ecm) length (cm) (Inch)
10 45

4 Fr 1.45 0.035"
5 Fr 10 178 45 0.035"
6 Fr 10 2.10 45 0.035"
7Fr 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 a5 0.035"
5 Fr long 25 178 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"

2. Sheath

2. Flexor® Shuttle Guiding Sheath / Cook

+ Sheath + Guiding catheter SA| 7|5
« hydrophilic-coated braided sheath

-> excellent stability during the procedures

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

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"

www.konesonline.orkr 145



The 18" Annual Summer Conference on Endovascular Neurosurgical Therapy

ASCENT 2024

2. Sheath
Shuttle Guiding Sheath System 3. Arrow-Flex® Sheath Introducer / Teleflex
et « Sheath + Guiding catheter SA| 7|5

(G30009 KKSAW-5.0-18/38-90-RB-SHTL-HC
G13539 KSAW-6.0-38-80-RB-SHTL-HC
G13264 KKSAW-6.0-38-90-RB-SHTL-HC
G13338 KSAW-7.0-38-80-RB-SHTL-HC
612835 KSAW-7.0-38-90-RB-SHTL-HC
G12836 KSAW-8.0-38-90-RB-SHTL-HC
FLEXOR SHUTTLE SELECT

G31133 KSAW-5.0-38-90-RB-SHTL-FLEX-HC
G31138 KSAW-6.0-38-90-RB-SHTL-FLEX-HC

Flexor® Shuttle Select guiding sheath: 6 Fr 90
—Softer Distal Tip
~Stiffer Proximal Shaft 7Fr 100 /90 / 80
8 Fr 100 / 80

2. Guiding catheter

CKU 1. Envoy / Cerenovous

Extra Large Inner Lumen

. . —PTFE
- Soft atraumatic tip section
- Braid-free soft tip
« Large ID ot
- Improved injections, ability to road map
. ° h - Accommodates variety of interventional
i MULT- B
2. Guiding catheter -
« Lubricious PTFE inner liner g Endo-£nd
- Enhances mobility of devices fbe
« Radiopaque shaft
- Provides visibility of body and tip

« Four segment construction
- Varies firmness and flexibility from hub Envoy 6F 6F 0.070" 90/100 CM
(stiffest) to tip (softest)

Envoy 5F 5F 0.056” 90/100 CM

Envoy 7F TF 0.078” 90/100 CM

2. Guiding catheter 2. Guiding catheter

1. Envoy / Cerenovus 2. Guider Softtip™ XF Guide Catheter / Stryker

« 5Fr Envoy : single microcatheter

i g + The Boston Scientific Guider Softip® XF Guide C
B2 but difficult DSA atheters are intended to facilitate the placement
2% of interventional devices into the neurovascular s
s « 6Fr Envoy : double catheter ystem.

« 7Fr Envoy : balloon catheter

Designed for support
Braided multi-durometer shaft for proximal

S support with distal flexibility - —
Atraumatic soft tip available in three
R e S

Outer 5678

Envoy 5F 5F  0.056" 90/100 CM Diameter (F)
Inner Diameter 053/.064/.073/.086

Envoy 6F 6F 0.070” 90/100 CM (in)
Usable length 90,100

Envoy 7F 7F 0.078” 90/100 CM (em)

v

ENVOY® ID =.070"

Swaight PO MPC  Corbral  Headhunter! Simmons2
Vodifed Straight
(Buka] Tip shape 40
MP
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2. Guiding catheter

3. Fubuki Gui

ing catheter / Asahi

It Usable Length

ASAHI
FUBUKI

Hydrophilic

e Inner Diameter Outer Diameter ~ Usable Length
oating

Tip Shape

2.28mm
(0.090%)

Straight 2.70mm (8Fr) | 80cm, 90cm

ASAHI . Hydrophilic  Inner Diamete Outer Diamete
Fusuki TP Shape  TCTEL ' " Usable Length
1.80mm
6Fr Angle 150mm (0.0717) 2.09mm (6Fr) 90cm, 100cm
2.05mm
TFr Angle 150mm (0.081) 2.40mm (7Fr) 90cm, 100cm

Lb sheath 7H'S- guiding catheter AL 0| 0{24&

2. Guiding catheter

4. Chaperon Guiding catheter / Microvention

Guiding Catheter 5F(ID:0.059”) / 6F(ID:0.071")
ST DI
—_— Length 95cm

Distal Flexible Length 7cm

Catheter Length | Distal Flexible Length | Distal Tip Shape
SF(173mm)  0.059" (1.50mm) 950m 7om STRIMP1/MP2/BUR
6F (2.06mm) 0,074’ (1.80mm) 95em 7em STRIMP1/MP2/BUR

Supportive Function Key Benefit

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 less
friction (6F)
Sustainable device supportability with
lower water absorption rate
Appropriately controlled metal compositiont  Optimized torque control and high kink
o the plastic materials resistance

Unique Shaft Materials Polyester outer layer

High Rigidity Stainless Flat B
raid

2. Guiding catheter

5. FLOWGATE Balloon Guiding Catheter / Stryker

>

DESIGN INTENDED CLINICAL
FEATURE  'NTENDED DESIGN BENEFIT g\ oor

Optimal distal flexbility
affects deliverability and
stability in the vessel

InnerShaft  +  Flexibility profile

+ Coaxial lumen allows for
Bonded to the inner shaft gjiable inflation and
and hub to create the deflation

coaxial lumen; outer

Outer Jackst blend of materials Optimal proximal
provides optimal stability affects !
proximal stability pushabilty and stability

FlowGate2 8F in the vessel
oD 8Fr
o o984 Conforms to the vessel Proximal flow conirol =
Tip length 2.5 mm gl’g':"’" when mieted less distal emboli during
Effective length 85, 95 cm clot retrieval
Balloon length 10 mm

2. Guiding catheter

6. Optimo Balloon Guiding Catheter

Connector
Strain Relief

W
w =

I+ 1
Working Length

Radiopaque Marker

Balloon material: Polyurethane

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

@66 006

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

CKU

3. Angio catheter

3. Angio catheter

« Diagnostic DSA; Headhunter 5Fr

+ Polyamide surface: flow, smoothness and superior safety

+ Internal metallic mesh braid - excellent torque control

« Tungsten layering in the distal catheter segment(no braid)
-> radiopaque

+ Soft and non-traumatic catheter

*  Optimal performance
— Outer jacket: strength, support kink resistance, flexibility
— Stainless steel: 1:1 Torque, kink resistance
— Inner Liner/coating: large lumen, lubricious material device compatibility
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3. Angio catheter

3. Angio catheter

(7

Diagnostic Peripheral Catheter Shapes
i [7/7
(
b c | d

HEADHUNTER §
HEADHUNTER 6

apge

SIMMONS 1

SIMMONS 2

SIMMONS 3

SIMMONS &

MODIFIED SIMMONS 15
MODIFIED SIMMONS

=papnpge

e R

A A

3. Angio catheter

@ ~pange
g
2
z
-

ap e
R
5
2
8
H
9

BERENSTEIN
VERTEBRAL
MODIFIED CEREBRAL
Mw2

MODIFIED MW2

Fe~pappgw

) J
a c|d el ¢
3. Angio catheter

1. Head Hunter

+ QIBHY diagnostic angioA| AL

Length(c Recommended
m) Guide wire
4 Fr 100, 125 0.041" 0.035"
5Fr 100, 125

0.046" 0.035"

HEADHUNTER 1

2

3. Angio catheter

3. Angio catheter

2. Davis/Berenstein

« glet= diagnostic angioAl A&
- ZE 22X 2lo{ CCA, Lt VAZI A5tH|
angulation & Z< €& J7|AIRd AX £ AS

i DAV A1
oo |6
"‘_ DAV A2 4 Fr 100, 120 0.042"
5Fr 100, 120 0.046"
« BERENSTEIN 6 Fr 100, 120 0.054"

3. Simmons

« Acute angle8| brachiocephalic trunk, Lt CCA
selection A| 8%

« Lt subclavian artery selection ¥ shaping 5t0{ Al&

« Stiff wire Z 0| A&

)
a

T

{ 7 SIMMONs 2 4 Fr 100, 120
e ——
5Fr 100, 120
6 Fr 100, 120

0.042"
0.046"
0.054"
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3. Angio catheter

4. HS1/Cobra/Shepherd hook

« Distal angulation2Z spinal angioAl R&

* Intercostal artery selection

:
A

COBRA2

) SHEPHERD HOOK 1.0

3. Angio catheter

5. Newton

+ Old age & X0l A Lt CCA angulation 0] & & &S

N

[ lnen o

4Fr 100, 120 0.042"
5Fr 100, 120 0.046"
al b c dl e 6 Fr 100, 120 0.054"

3. Angio catheter

6. VTK
« Cervical ICA Jt 20| toutuous G0 catheter 3 XIJ}

o2 32
« Lt CCA selection AI= R &

_J

4 Fr 100, 120 0.042"
5 Fr 100, 120 0.046"
6 Fr 100, 120 0.054"

3. Angio catheter

7. Pigtail

« Great vessel anatomy= £J| 98t
aortogram Al A2

PIG

N
L —

I T T

4 Fr 70~120 0.042"
5Fr 70~125 0.046"
6 Fr 70~125 0.054"

4. Guidewire

KU

« Hydrophilic coating: smooth, rapid movement
« Nitinol or stainless core: resists kinks

« Core: torquability and steerability

Diameter Length (cm) Flexible tip
length (cm)
150 3

Angled 0.0357/0.89mm - Stiff
STIFF angled  0.035"/0.89mm 150 3 - Shapeable
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

149
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4. Guidewire

4. Guidewire

1. Radifocus® Guide Wire / Terumo

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

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

+ Radiopaque polyurethane jacket for good fluoroscopic visibility and controlled navigation
+ One-piece construction with one-to-one torque transmission for predictable navigation

+ Rounded, atraumatic tip for the prevention of vessel trauma and low friction guidewire ins

ertion

Terumo Glide Technology

hydrophilic coating

= Unmatched lubricity consistently
et you wnere you need 1o £0

Core-to-tip design

”

superior navigation

Polyurethane jacket
with tungsten Terumo nitinol alloy core

ige
through even the most tortuous vessels

= Restoros shape to manufactured state
for multiple use in a single procedure

of entire Terumo Glidewire.

2. Roadrunner UniGlide / Cook

+ Hydrophilic guide wire

Features Benefits|

iti Kink resistance
Nitinol core and olasic
Hydrophilic coating ':"\‘;"‘;’"Yua; n:uﬁbimy
Radiopaque .
polymer jacket Visibility
c i Torque control
Free torque device Convenience and

cost savings

Wire inserter Easo 6Fian.

Scoop-shaped
wire inserter

CKU

5. Intermediate catheter

5. Intermediate catheter

+ Guiding catheter®} microcatheter Al0|2] & &0{ &1
microcatheter® & C distal7} X| delivery 5t7] 0|5l1=8 =&

+ For further delivery & better control

+ Guiding catheter2t2| WAL QI
- Intermediate catheter 27§ AHS &7}

« Intermediate guiding cathetert= intermediate catheter 7} AtS 2
7t

5. Intermediate catheter

1. Navien / Medtronic
« More kink resistance

+ 5f-0.058 Lowest ovalization rates

6f - 0.072 Increased flow rates for better visualizati

from better contrast injections

Increased aspiration rates

More device compatibility/flexibility

3 layer proprietary material and adhesiv
e

T

& cm NitnolCol 008

- OutrDmt | st uJ Compuiny | s
— /i) ) (] Shope ) fem)
RFX058-115-08 510070 0058 15 stroight 0038 3
RFX058-125-08 50070 0058 125 straight 0038 3
RFX058-130-08 510070 008 130 straignt 0038 8
RFX072-105-08MP 610084 ooz 105 Mlt-Purpose 25° 0038 0
RFX072-115-08MP 610084 ooz 115 Mlt-Purpose 25° 0038 0

5. Intermediate catheter

2. Sofia / Microvention
Sefia= Sofiasws

o»Hen

facnl
broid Only

Catheter  Proximal Distal o Working ~ Distal  Proximal
size op oD Length  Llength  Length

Distal Tip.
Shape

(French) (inch/mm) (inch /mm) (inch) em) em) em)

Sofia DAC 0.068/1.7 | 0.067/1.7 Straight

Sefia

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

Sofia DAC 6 0.0835/2.1 | 0.0815/2.1 | 0.070 s 17 98 Straight

Soﬁa pws{ Sofia PLUS 6

0.0835/2.1 | 0.0815/2.1 | 0.070 125 19 106 | Straight
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5. Intermediate catheter 5. Intermediate catheter

3.Catalyst5 - Stryker - Catalyst 6 4. Envoy DA, DAXB / Cerenovus(Intermediate Guiding)

: 3\ « Distal Segment Flexibility E
W - 8cm2| Flexible distal segment 2
- « Soft Distal Tip

- Braid-free distal tip with excellent
fluoroscopic visibility

Distal Segment Flexbilty

o ac) " . Large 071" Lumen Diameter
Catats Catalysts « Large .071" Lumen Diameter
p— ouer Gameter
ot s653 ot ) eolss o g
PR oo A 007 « End-to-End Braided Construction
Designed for Distal Support  |ieedenes ) g PR i - support &7
and Smooth Navigatior: [Tss sngn | Stroke Catheter e suog et
ieandenaree " 0oma_| — Optimized for Trevo [Lnama™ oo

Endto-End Braided
Construction

u 1 Distal Length Distal
Access soft

Proximal Support Smooth Force Distal Floxibiity Proximal Support Smooth Force Distal Flexi G/C gane

Tuteyongne Transmission rccsssmoredaatrcsty | R sie Transmission ocess y

ooy & i 4

12tanstons  Som s e 200 SR « xane Envoy DA 6F  0071" 95/105CM 8CM g:,R/M

. ransitons fatwico st
+ Thickwallod, hgh Gl

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

5. Intermediate catheter

5. Penumbra Neuron Max 088(Intermediate Guiding) CKU

Neuron MAX 088 | 80 /90 / 100 cm
[r—

o [ e I RO T
=

. Neuron MAX 088 vs. Cook” Shuttle®
pr— D o e

Compotitor Neuron

4 . .

Messuing it Pty ' 6. Aspiration catheter
+ 3% softer than Cook® Shutte™ °

- 9% softer than Terumo® Destination* Optimal Proximal Support

- 75% more proximal support than Cook* Shuttie*

—- M I
e s “ Softer . a Proximal Shatt ' -
(9F) w s SoRness oo [ I
00 r g (aF) C)
43
6. Aspiration catheter
6. Aspiration catheter .
1. Penumbra ACE 68(Reperfusion)
Ultimate Tracking:
« %|Z large bore aspiration catheter7} Bt0| & A|Z| T Q0] “ 3 Advancements from Hub to Tip
IA thrombectomy Al Direct Aspiration(ADAPT)2 EL0| 5} . ! __ ol ittt O
T ole 1azom Constucion
AT Maintains lumen integrity and reduces risk
of collapse under aspiration
S —_— % Optimises clot Enizgemem an
« distal2 soft 3t &4 & trackabilityS =2 - Ultimate Tracking: T
Advancements from Hub to Tip mproves pavigaton

Unique coll winding geometry
sresnerens Advances pushabiliy for navigation
while maintaining kink resistance

=2 16 transitions E
++ Enables smooth force transmissi
and minimises kinking

\..... Optimized PTFE liner
Increases shaft flexibilty

www.konesonline.orkr 151
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6. Aspiration catheter

2. Sofia / Microvention
Sefia= Sofiarws

E‘ I = ]I B
) A "

Lzeml Braid + Coil
Braid Only

A D 3

F G

Proximal

Catheter  Proximal Working ~ Distal
Size op op Length  Length

Distal Tip

Length  Shape

(French)  (inch/mm) (inch /mm) (em) em)

Sofia DAC 0.068/17 | 0067/17 Straight
Sofia DAC 5 0068/17 | 0067/17 | 0055 125 17 108 | staight
Sofia DAC 6 0.0835/2.1 0.0815/2.1 0.070 1ns 17 98 Straight
Sofia PLUS 6 0.0835/2.1 0.0815/2.1 0.070 125 9 106 Straight

L} 6Fr 125cmEt aspiration catheter 8% 37}

6. Aspiration catheter

2. React 68, 71 / Medtronic

+ React 68- 8F BGC compatibility (.084")
— Soft atraumatic beveled tip
— End to End nitinol construction
— Coil and braid reinforcement
— Navigability of a coil, Pushability of a braid, Durability of a nitinol

+ React 71- Larger ID, Increased suction efficacy, Improved distal
flexibility
— Same features with React 68.
— 9F Guiding compatibility (.0877)
— Distal TPE Material to increase the flexibility

React 68 068" 083" 132em

React 71 o 855" 132em

CKU

7. Microcatheter

» Hydrophilic coating

« Polyethylen, polyamide, polyurethane, polyester, silicone, teflon

« Braiding(stainless steel, nitinol, platinum) - kinking It 30| A3t &
e x|t m FHElE{e] LHZO| FotX|E EXE ¥ K|, pushability

Rl g2

seoments1 seomertsz seomertes soomass TS

ot Aesue

7. Microcatheter

7. Microcatheter

1. Excelsior microcatheter family / Stryker

Feature Intended Benefit

Enhances vessel selectivity and helps maintain -
position in aneurysm during coil delivery

Enhances manipulation of devices within the

Available
in Six Shapes

F
(4’

Steam-shapeable distal tip

PTFE lined inner lumen

Kink resistant shaft Designed to provide excellent kink resistance for
i challenging anatomy

Ultra-lubricious hydrophiic | Facilitat and negotiation

coating through challenging anatomy

Precisely placed radiopaque | Facilitates proper Target?, Matrix® and GDC®
markerbands coil detachment

Transparent hub Allows direct visualization of coil and guidewire

introduction
Excelsior 1018 Excelsior SL-10_Excelsior XT-17
Outer dameter 26/20 2017 2417 -
proximal/dista (F Excelsior XT-27
Inner .1‘./;::«7;” - o Outer diameter 2927
proxma ‘T‘ ) 150 P, 150 proximal/distal (F) |
sable length (cr) e Inner diameter(in) 0.027
Distal Flexibity (cm) 6 3 e Usable length (cm) 135,150
Number of ROmarkers  1or2 10r2 2 Distal Flexibilty (cm) 6
T shapes 45%,90°,5C, 45%,90°,5C, 457,90, 8
P Shape Straight straight Straight Number of RO markers 1

2. Prowler / Cerenovus

« Braid+Coil construction
- Proximal Support®} Distal Flexibility

* Accurate tip position

PROwLER

+ Widest choice
- 0.015", 0.0165", 0.021" & 4 pre-shaped tips
+ Truelumen Technology
- In-line Marker2 EtALH|E CHE| Marker £20|A = D7}

"PROWLER® 14 Mictocatheter

HEglol 5
oD Length | Distal
(Proximaly/Dist Length
al)
Prowler 10 23F/1.7F 0015"  150cm  50cm
Prowler 14 23F/1.9F 00165"  150cm  50cm
tip shapes
Prowler 23F/1.9F 150cm  Sem
.
Prowler Plus  2.8F/2.3F 0021”  150cm  20em
Braid/Coil
Prowler 28F/2.3F 0021"  150cm  5em
Select Plus
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7. Microcatheter

3. Phenom / Medtronic

« 3 Performance zones with progressive
flexibility

« A proximal microcatheter Stable and robus
a tip flexible and control.

+ With a large ID & small proximal OD.

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

ROKIMAL BRAIDED ZONE'
Provdes o prosima rofheandpushobity

prosmalto dsal

DISTAL COILED ZONE!
Providesa el ndsabl i whih tows.

Stainless Steel
Mid-Distal: Sing

raidto round coil

I T T R e
STRAIGHT  150cm
JCURVE  150cm
Phenom™ 17 0.017"(0.43mm) 0.029"(2.2F) 0.024”(1.8F)
45°CURVE  150cm
90°CURVE  150cm Proximal: Double braids
Phenom™ 21 0.0217(0.69mm) 0.034”(26F) 0.030”(23F) STRAIGHT  160cm
STRAIGHT  150cm
Phenom™ 27 0.027°(0.69mm) 0.040”(3.AF) 0.036"(2.8F)
STRAIGHT  160cm

7. 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 MIC]

ProduetCasog - UssbeLengh M Guidewre
Nurmber ] ) fom) )
[ Tossomn-is3 [ o | e [ w ] aons |
REBAR™ 27 REINFORCED MICRO CATHETER
Prodet Cotaog [os— UssboLengh M Guidewre
Nurrer " [ ) o
[ Tossom2-130 [ ow | w | wews | oot |
| MDT Confidential 54

7. Microcatheter

5. Marathon / Apollo / Medtronic

*+ MARATHON™ - for Onyx™ delivery

« APOLLO™ - Marathon™ 0| detachable tip version

romions | Dniow | we | T | T e i
ropcatos | "™ | Tuaw | ow | e | s | P | iy | owaipen
o | O | | " o
osswso0 | 27/006 | 100 | oos | 1es | 15 | sweg | ORNESEO | o0z
wosmewo | zrioms | siomo | oo | s | 3o | swew| ofssome | L oem

7. 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

Mid-Distal: Progressive flat braid

ProdetCataog - [r— [r— = ™
Ner - omt - Confgirion

105-5091-150 217 o 150 oo1e st

1905091150 217 o 150 o1e o

ECHELON™ 14 MICRO CATHETER

Proximal: Progressive flat braid

—~—
Hydrophilic Coating 100cm

oo Tip Stain g, Usable  OD Praximal [
Markers Relief Length (cm)  Distal (F)

Headway]7 2 |DarkGreen | ST 150 24/17 0017

Heodway2? | 2 |DarkGreen | SR | 156 31/26 | 007 |

Distal Total  Hydrophilic  Entry Distal Proximal
Length Length Coating Length OD OD  OD

Distal Tip  Tip
Shape  Markers
100cm 20F | 22| 25F STR 2

Product

D
(inch)
0.021" | 15em

Headway21 150em

[——" [P p [ [, ™
e (3 w o G ot
= s = e s
T o = - - -
| MDT Confidential 56
7. Microcatheter
7. Headway family / Microvention
Distal Shaft: 11cm/1.9F Proximal Shaft: 2.4F Headway DUO 1.6F / 1.3F [ 167cm
Do S — cadway: 17 7 v Proximal / Distal OD 2.1F/1.6F 2.1F/1.3F
T Distal -

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

Longer liquid embolic delive

Total Length il compatible catheter 15 ry catheter length 167
em m
Markers B 1
Delivery Compatibility: Liquid
Embolics / Coils -~ /’“‘3 7~
DMSO Compatible Yes Yes
Dead Space 0.34cc 0.35cc
Burst Pressure 700psi 700psi

www.konesonline.or.kr
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CKU

8. Microwire

Core: Platinum, Tungsten, stainless steel

Torque control

Tip shape and retention

Tapered core; length of transition
Length of distal floppy segment

8. Microwire

1. Transend & Synchro family

Transend® Guidewire:
« Features Scitanium™ Alloy
Corewire construction
designed for enhanced torque

Synchro
transmission and distal support

Access Transformed
« Designed for Torque Control

Synchro® Guidewire: > "
« Intended for reliable Stability and

+ Employs a microfabricated

nitinol hypotube technology Flexibility
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
srosimaldinel [ 0012/0010 00140014 00140014 0014/0014  0014/0.014
Length (cm) 200,300 200,300 200,300 215,300 215300

it itinol
Core Wiaterial ml.\m\‘"‘lvn’luble, nitinol hypotube, - nitinol hypotube, _nitinol hypotube, m‘.‘m‘\hwg.mbf'

8. Microwire

2. Chikai black / Asahi

Total Length : 200 cm
Polymer Coat Length : 150 cm

Chikai vire vithout polyerjacket  Chikai Black polymer jacket

Platinum Coll : 30mm
fe——arium ol 307

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

Usable Distal/Proximal OD | Polymer Jacket
length Length

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

Tapered Description Length Tapered

length length
Standard 0010" 195em 36cm 205em 42em
Soft

Newoscout  Standard  0014"
Agility 10
0010" 195em 38cm " Soft. 0014" 205cm 43em
Stndard 00 205em 4zam
A son o001 205em Asem
Stndard XL 001 350am azem I I ~ I I

MICROSPRING™ Ring

CHIKAI Black  200cm 0.014" (0.36mm) 150cm Polymer Jacket
core core core core core 14 soft tip type
Soft.
Flexibility options Standard sancard Support Standard CHIKAl wire  200cm 0014” (0.36mm) None Bare coil type
Support
Shape options Shapeabletip  Shapeable tip pi‘:‘fre " Pri";ﬁ:‘eﬂ P:;:?;:d

8. Microwire 8. Microwire
3. Agility & Neuroscout / Cerenovus 4. Traxcess / Microvention

Agility Neuroscout

+  Soft Tip : Safe navigation, min. risk rupture + Good Shapeability : procedural flexibility

*  Shapeable Tip : Vessel access « Tip Re-shapeability : re-shaping without wire kinking

+  Flexible Lateral Profile : Vessel conformability Tip Shape Retention : minimize shape loss over time Platinm Cail Stintoss Coil Direct Joint "lyﬁ':‘:;()(ﬂ

Docking Length:

|

0012" 0.0135"

Shopaable 14mm " itinol Core Shaft 60mm Stainless Steel Shaft 140mm

Product Total Nitinol ~Stainless  Platinum  Stainless Shapeable Hydrophilic Proximal Distal  PTFE
Length Core oil Coil Length  Coating Diameter Diameter ~Coating
Length Length Length
Traxcess 14 200cm  60cm  140cm 3m 37cm 1.4cm 40m 0014 0012 133m
Traxcess 14E 200cm  60cm 140 6cm 34cm 1.4cm 40m 001" 0012 133m
X
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Imaging and medication for acute ischemic stroke

7 of AHA/ASA guidelines in AIS

an Heart Association (AHA)” & “American Stroke Association (ASA)”

Imaging and Medication for
livmlm‘i in lI\'v(vIamI ”

t

piember 1899, eight hospital super-

Acute Ischemic Stroke | v o iians o

American
Stroke

Association.
American Hospital Association.

Yushik Shim

“8 times for 23 years”
1992 - 1994 - 1996 ->-> 2003 - 2005-> 2007 >-> 2013 > 2015
Inha University Hospital

“1992 Guidelines for cardiopulmonary resuscitation and emergency cardiac care, IV: special
resuscitation situations Cardiac Care Committies, American Heart Association”
irst recommendations
Emergent stroke care

Special resuscitation situations for BLS and ALS

$

History of AHA/ASA guidelines in Al History of /

“1994 Guidelines for the Management of Patients With Acute Ischemic Stroke A Statement for “1993~1995 Period of Research for Thrombolytics”
Healthcare Professionals From a Special Writing Group of the Stroke Council, American Heart
ociation” . X
plasminogen plasmin

tissue PA & Steptokinase

4) General Early Supportive Care

atment With Antithrombotic or Antiplatelet ating Drugs , MAST-I, MAST-E, ASK”
Thrombolytic Therapy ‘
urgical Interventions
“1996 Guidelines for Thrombolytic Therapy for Acute Stroke A Supplement to the Guidelines

Professionals From a Special Writing Group of the Stroke Council, American Heart
Association”

Heparin No recommendation Preferences of Dr. 1A thrombc
Angioplasty No recommendation Preferences of Dr.

Emergent CEA No recommendation Preferences of Dr. Persons given intravenous r-TPA should not P
antithrombotic or antiplatelet aggregating drugs within 24 hours of treatment (Grade A recommendation).

A 4
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History of AHA/ASA guidelines in AIS is 7 of AHA/ASA guidelines in AIS

“ECASS-3 (2008), IMS-3, MR-RESCUE (2013)”

“Limitations of rtPA”

<4 short time window of 3 hrs “International Stroke Conference, 2013 Jan”
o 2 ree ¢ . .
Sy 10 Years— 2) large clot Time is Brain S

3) hemorrhage other s 013 Guidelines for the Early Management of Patients With Acute Ischemic Stroke A
' Guideline for Healthcare Professionals From the American Heart Association/American Stroke

dssociation .

. . N . “ . ) P} LIt Q2L
“2003 Guidelines for the Early Management of Patients With Ischemic Stroke A Scientific N

Statement From the Stroke Council of the Amer troke Association” ‘

$

“2005 Guidelines for the Early Management of Patients With Ischemic Stroke 2005 Guidelins
Update A Scientific Statement From the Stroke Council of the American Heart K¢ NE e
9 o
o

D-1A, SWIFT PRIME

Association/American Stroke Association” gl

‘ “2015 Focused Update of the 2013 Guidelines for the Early Management of Patients With
Acute Ischemic Stroke Regarding Endovascular Treatment A Guideline

“2007 Guidelines for the Early Management of Adults With Ischemic Stroke A Guideline From
Professionals From the American Heart Association/American Stroke Association”

the American Heart Association/American Stroke Association Stroke Council, Clinical
Cardiology Council, Cardiovascular Radiology and Intervention Council, and the
Atherosclerotic Peripheral Vascular Disease and Quality of Care Outcomes in Research
Interdisciplinary Working Groups”

CT & MR imaging in AIS “The 4 Ps”

* Patients cligible for intravenous rtPA should receive intravenous rtPA even if endovascular . . o
i als of Acute Stroke Imaging 4
treatments are being considered (Class I; Level of Evidence A) Goals of Acute Stroke Imaging (CTi& MR)
Patients should receive endovascular therapy with a stent retriever if they meet all the following
criteria (Class I; Level of Evidence A) (New recommendation) Pipes
Parenchyma

“A limited role of current stroke imaging for time based iv thrombolysis
Limitations of CT scan in prediction of complication and outcomes

identification of candidates for endovascular treatment and extend the tir w for treatment

To understand various imaging findings and imaging strategies in acute ischemic
. Penumbra
1) Infarct Core ment

Assessment of Fluid-Attenuated Inversion Recovery (FLAIR) Imaging ess cerebral blood volume, Assess ti

Thrombus A ment cerebral blood flow, and mean ischemia continues without
ment of Hemorrhagic Transformation transit time recanalization of intravascular
Imaging A: ment of C ral Vascular J thrombus

Imaging Assessment of Penumbra

The four Ps of acute stroke imaging: parenchyma, pipes, perfusion, and penumbra. Rowley HA. AINR Am J Neuroradiol

Parenchyma Pipe

Exclusion of hemorrh:
1) CT
2) MR (T2*-weighted and FLAIR)

Large arteries ultimately causing either hemorrhage or infarction

Subacute Chronic
Identifying a lesion in “Pipes

source of thrombi or emboli
Ischemic change

1) / FLAIR MR (several hours) < for potential thrombolysis

sing gross collateral flow patterns

) - hyperdense artery sign (thrombus on NECT)
> “light bulb” bright signal 3 Y sig

- vessel narrowing or occlusion (CT angiography)
- loss or alteration of intravascular signal voids (MR)

Sodium MR (**Na MR) - stasis of gadolinium in slow-flowing territories (enhanced MR)

a firmer prediction of absolutely dead tissue ve! ikely infarcted brain in future .
: : -loss of flow-related enhancement (MR angiogrz

volume as assessed by magnetic resonance imaging (MRI): follow-up of diffusion-weighted MRI lesions. ] Magn
20(2):201-7.
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Perfus Penumbra

“Definition” Brain tissue that ischemic but not yet infarcted
Total cerebral blood flow arriving at a particular brain region at a given moment in time both via > atrisk for further damage unless flow is rapidly restored
normal routes and recruited collaterals
1) Not sufficient to know what level the “pipes” are occluded on CT / MR
- _ Detection of PWI-DWI mismatch = a realistic target for potential intervention
2) Individual variation in collaterals & vascular autoregulation

> results net perfusion that means brain survival or infarction

Diflusion MR

Parenchyma Perfusion

Penumbra

Infarction Core Assessment Unenhanced CT

“Early Ischemic Changes (EIC)”
1) focal or diffuse loss of gray/white matter differentiation
cal or diffuse hypodensity or hypoattenuation (gray matter > EIC >CSF)
CT Angiography Source Imaging 3) focal or diffuse swelling with compression of CSF spaces (penumbra?)

Unenhanced CT
(CTA-SI)

CT perfusion Diffusion-Weighted Imaging

(DWI)

EIC = Penumbra ? EIC = Frank Hypodensity (FH)

DWI ADC
1) EIC in recent guidelines

.)4 i g S 4days . . .
y ¢ »‘i 3 2) focal or diffuse hypodensity or hypoattenuation
. WO

JAMA. 2001 Dec 12:286(22)2830-8
Lack of clinical significance of early ischemic changes on computed tomography in acute
stroke.

Patel SC', Levine SR, Tilley BC, Grotta JC, Lu M, Frankel M, Haley EC Jr, Brott TG, Broderick JP, Horowitz S, Lyden PD, Lewandowski
CA Marler JR, Welch KI; National Institute of Neurological Disorders and Stroke r-PA Stroke Study Group

3) prevalence of 31%

4) significantly associated with baseline NIHSS & time from stroke onset to CT scan

5) unlikely to affect response to rtPA treatment

6) not independently associated with increased risk of adverse outcome after rt-PA treatment

7) Patients treated with rt-PA did better whether or not they had FHs, suggesting that FHs on

scan are not critical to the decision to treat otherwise eligible patients with rt-PA within 3 hours of

stroke onset.

f brain swelling without concomitant parenchymal hypoattenuation: comparison with diffusi

2005 Jun;235(3):992-48.
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ASPECT

“The Alberta Stroke Program Early CT (ASPECT) score system”
whether EIC involves > 1/3 of MCA territory or not (One third rule)
devised to improve interrater reliability

not only to unenhanced CT but also MRI

ASPECT

“Limitations of ASPECT score system”

no anatomic

sssssass

Program Early CT Score on clinical outcome afier intra-arterial stroke therapy. Stroke

CT Angiography Source Imaging (CTA-SI)

Unenhanced CT CTA-SI

Cytotoxic edema Severe reduction in CBV / long delays in contrast
arriving at the ischemic brain

1) recent scanners with > 64 detector rows

> obtain arterial phase images much faster

-> resulting in larger poor contrast-filling areas
-> overestimate infarct core

2) no longer a reliable tool to identify infarct core

when it is obtained with fas

Acute ischemic stroke: infaret core estimation on CT angiography source images depends on CT angiography protocol. Radiology. 2012
Feb;262(2):593-604

CT perfusion

<2.0mL/100g <31%

‘Admission DWI

- &
‘

Bost thrashold - Absolute CBY

1 - Specifoty

erfission-Ci sment of infarct core and penumbra: receiver operating characteristic curve analysis in 130 patients suspected of acute
hemispheric stroke. Stroke. 2006 Apr;37(4):979

son of computed 1 v perfusion a resonance imaging perfusion-diffusion mismatch in ischemic stroke. Stroke. 2012
0Oct;43(10):26

Accuracy of the Alberta Stroke Program Early CT Score during t e ¢ artery stroke: comparison of noncontrast CT,
CT angiography source images, and CT perfusion. AJNR Am J Neuroradiol. 2008 May;29(5):931-6

Diffusion-Weighted Im

most sensitive and reliable for acute infarction detection
extent of DWI lesion & benefit of endovascular treatment
70 mL

(MR-RESCUE) ~ 90 mL Table. DWI-ASPECTS Cut Points and Corresponding Volumes

Volume on DWI, mL

VI sho ained at a thic 5
DWI should be obtained at a thickness < Smm  [SSG_G o

measure DWI volume if software is available
if not, estimate with the ASPECT score
5) DWIASPECT <4 - volume > 100 mL

DWIASPECT =7 - volume <

0-67
'DWI-ASPECTS indicates diffusion-weighted imaging-Alberta Stroke Program
Early CT Score; and IOR, interquartie range.

onse to el ular reperfusion after stroke (DEFU prospecti h . Lancet Net

A trial of imaging tion and endovascular treatment for ischemic stroke. N Engl J Med. 2013 Mar 7;368(10).914-23.
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Hyperintense vessels (HVs)

frequently visualized due to slow flow beyond the occlusion site

7 o Hf 86% and sensitivity of 76% for detection of proximal occlusion
Positive predicti alue

83% ent the presence of collaterals

94%

“Wake-up stroke”
1) about 20% of acute ischemic stroke during sleep

2) generally excluded from iv rtPA

3) randomized study to determine whether it can improve the outcome in patients of

unknown onset with iv rtPA

14 AugH6) 826-36.dok 10,1111 12011 Epub 2013 Mar 12
A double-blind, placeb: trial to test efficacy and safety of magnetic
resonance imaging-based thrombolysis in wake-up stroke (WAKE-UP).

Thomalla 6", Fiebach J8, Ostergaard L, Pedraza S, Thiis V. Nighoahossian N, Rov P, binger M, Chena 8, Galinovic I, Cho TH, Puig J, Bouttie F.
Simonsen CZ, Endres M, Fiehler J, Gerlof C; WAKE-UP Investgators

Thrombus Assessment mbus Assessment — Nonenhanced CT

“Clinical implication of acute thrombus location” “Hyperdense middle cerebral artery sign (HMCAS)”
occlusion in the terminal ICA or BA barely responds to rt PA 2 c marker of thrombotic v
low sensitivity of 26~47%
“Extent of acute thrombus” different consistencies of clots or by the spatia lution of standard NECT images
unenhanced CT reconstructed with slice width between 5 and 10 mm
Dynamic CTA / Multiphase CTA thin-slice reconstruction & thick-slab MIP ima

gradient-recalled echo (GRE) / susceptibility-weighted imaging (SWI)

lice nonenhanced Computed Tomog ) )
Thin-slice reconstructions of nonenhanced CT images allow for detection of thrombus in acute stroke. Stroke. 2012 Sep:43(9):2319-23.

ssessment — Nonenhanced CT Multiphase C

“Thrombus size and Recanalization” “the best imaging modality”

No thrombus > 8 mm in the MCA is recanalized after iv rtPA e P RE

probabilty of acanslizaion

a4 s e e w0
length of the HMCAS (mm)

The impor ize: successful recanalization by intravenous thrombolysis in acute a troke is on thre Stroke. 2011
Jun;42(6):1
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Multiphase CT

“Thrombus size and Recanalization”
Multiphas: y thrombus length measurement with a 12 mm

cutoff val

5w
Lengthof the MCA acclusion (mm)

1.specitcty
of occlusion e ombolysis in middle cerebral artery stroke. Stroke. 2014
10-7.

):2

Thrombus Assessment —SWI or T2*GR

Application of SWI

1) exclusion of intracranial hemorrhage before administration of rtPA
2) visualization of prominent cortical veins (cereb

3) detection of hemorrhagic infarction

4) direct visualization of thrombotic material

Limitation
overestimate thrombus extent by dark signal
om stagnating blood distal to occlusion
prone to artifact

) not be helpful to characterize thrombus

Thrombus ima roke: correlation of thrombus length on susceptibility-weighted imaging with endovascular reperfusion success. Eur
Radiol. 2014 Au

Assessment of Hemorrhagic Transformation

Intracranial hemorrhage as a serious complication after iv rtPA & need a good imagin

to predict PH prior to treatment

n Acute Ischemic
nant Tissue

prediction of post-rtPA ICF

difficult bas

imaging factors alone

ors for intracranial hemorrhage in acute ischemic stroke patients treated with recombinant tissue activator: a systematic

analysis ¢ udies. S 1):2904-9.

Assessment of Hemorrhagic Transfo

Measuring permeability from CT or MR perfusion - Assessing damage of BBB > direct

biomarker to predict ICH following thrombolysis

Figure 2. Example Images for a patlent who had
parenchymal hematoma after tissue-type pas-
minogen activator are shown. A, Pretreatment

ability Image. D, Post-treatment GRE demonstrating
Intracranial hemorthage.

morrhage in patients r us tissue-type ple

Assessment of Hemorrhagic Transformation

“Very low cerebral blood volume (VLCBV)”
predicts PH after stroke thromboly

more powerful than baseline diffusion or hypodensity lesion volumes

Figure 2. Bascline VLCBY.
transformation

4) Large left MCA infarct with extensive VLCBV, reperfused and recanalized at subacute
imaging and developed PH2.

iRy s d by VLCBY. " Pt developed P
ot deviop 7. A e

Advanced imaging improves prediction of hemorrhage afier stroke thrombolysis. Ann Neurol. 2013 Apr;73(4):510-9.

Assessment of Cerebral Vascul

Collateral circulation
affects baseline infarct volume, reperfusion, final infarction volume, and clinical outcome
the mos ment tool is conventional angiography

Dynamic CTA or 3-Phase CTA is a good alternative

siography
1) helpful for determining the mechanism of stroke and planning for endovascular treatment

better to obtain pretreatment CTA in all patients with AIS unless it delays treatment

to obtain than C
: overestimates stenosis and the extent of thrombus

: contrast-enhanced MRA (CE MRA) / DSC PWI after injection of gadolinium contrast medium
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Assessment of Cerebral Vascular System DWI-SWI mismatching

Susceptibility-weighted imaging

“prominent hypointense cerebral veins on SWI/ relatively small DWI lesion”
rominent asymmetrical cortical and transm lary veins in the reg; . . T =
dentify patients who can benefit from reperfusion therapy

nt the region of increased tion fraction (blood o:

Epub 2014 Jul 0.

AJNR Am J Nevroradiol, 20 dot
Susceptibility-diffusion mismatch predicts thrombolytic outcomes: a retrospective cohort study.

dependent venogr
LouM', Chen Shi un

imaging)

Table 3: The sensitivity, specificity, and accuracy between SWI-
DWI and PWI-DWI mismatches®

AuC
SWI-DWI mismatch osn
Standard PWI-DWI mismatch 8 0338
Optimal PWI-DWI mismatch 042
Target PWI-DWI mismatch 0463

Summ

Imaging Assessment of Penumbrs

Some issues on CT or MR perfusion

: not standardized

: not standardized postprocessing softw

Acute hemorrhage Presence of absence / Location

Early ischemic change ASPECT score
Unenhanced CT

Frank hypodensity <or > 1/3 of MCA territory

Hyperdense artery sign Presence of absence / Location and extent
(length
Acute occlusion Location

Collaterals Degree (good, intermediate, or poor)

Stenosis < or 250%

Thrombus (if dynamic CTA  Length
available)

Infarct core (absolute CBV
or relative CBF)

Penumbra (Tmax or MTT)

Volume

CT perfusion .
P Volume, ratio of penumbra to infarct core

Collaterals (if dynamic CTA  Degree (excellent, fair, or poor)
available)

Eligibility of further imaging and
therapy

Prediction of outcome

Eligibility of endovascular therapy

Eligibility of iv rtPA

Prediction of thrombolytic efficacy

n of thrombolytic cflicacy

redi
Eligibility of endovascular therapy

Prediction of reperfusion and
outcomes
Eligibility of endovascular therapy

Assessment of stroke mechanism

Prediction of thrombolytic cfficacy
Eligibility of endovascular therapy
Prediction of outcomes

Eligibility of endovascular therapy

Prediction of reperfusion and
outcomes

Summary

DWI

T2* GRE or SWI

MR perfusion

Infarct core

Infarct core
Acute hemorrhage
Susceptibility vessel sign
0ld microbleeds

0ld hemorrhage
DWI-FLAIR mismatch
Hyperintense vessel sign
Occlusion

Stenosis

Penumbra

Volume or ASPECT score

Location

Presence or absence and location

Presence or absence
Location and length

Number and location

Presence or absence and location
Presence or absence and location
Presence or absence and location
Presence or absence and location
Presence or absence and location

Nolume, ratio of penumbra to infaret core

Eligibility of endovascular therapy
Prediction of outcomes

Assessment of stroke mechanism

Eligibility of further imaging and
therapy

Prediction of thrombolytic efficacy
Assessment of stroke mechanism
Assessment of stroke mecha
Eligibility of further therapy

Determination of occlusion or
severe stenos

Eligibility of further therapy
Assessment of stroke mechanism

Eligibility of endovascular therapy

www.konesonline.or.kr
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Stent retriever or Suction catheter for recanalization

eTE S
sl SEEaEH

Stentriever or Suction
catheter for Recanalization

R PR
1S
\J HALLYM UNIVERSITY MEDICAL CENTER

Hallym University Dongtan Sacred Heart Hospital

Jung Hyun Park
E-mail: parkjunghyun0707@gmail.com

Department of Neurosurgery,
Dongtan Sacred Heart Hospital

No Conflict
Not Expert

Contents

+ Catheter aspiration

+ Stent retriever
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Devices settings Patient selection

+ Aspiration Catheter

Balloon Guiding Catheter / Guiding Catheter + Aspiration Catheter + Curvature of parent artery
(+microwire and microcatheter) . . . .
just proximal site of occlusion
Stent Retriever
Balloon Guiding Catheter / Guiding Catheter + Intermediate catheter + « Characteristics of occlusion
microwire + microcatheter + Retrieval stent
210173799 KGJ 78/f No.1 210173799 ‘ KGJ ‘ 78/f ‘

+ Lt. MCA Occlusion

+ Good indication to Aspiration

No.1 210173799 ’ KGJ ’ 78/f ‘
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No.2 220074819 ‘ PBS ‘ 87/m ‘

jlo7v)

No.2 220074819 ‘ PBS ‘ 87/m ‘

220074819 ‘ PBS ‘ 87/m ‘

.

No.2 220326179 ‘ LCR ‘ 93/f ‘

No.3 220894239 l JHN ’ 72/f ‘

+ Lt. ICA Occlusion

+ Good indication to Aspiration
with proper catheter location

Device Note>
Optimo 9Fr / 90cm

React 68 Catheter
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No.3 220894239 ‘ JHN ‘ 72/f ‘

230192359 ‘ HSW ‘ 86/f ‘

+ BA occlusion

Device Note>
ASAHI FUBUKI 6Fr. 90cm

SOFIA Distal Access Catheter 5Fr.
125cm

No.4 230192359 ‘ HSW ‘ 86/f ‘

No.4 230192359 ‘ HSW ‘ 86/f ‘

- 210360739 ’ KKH ’ 59/M ‘

+ Lt. MCA Occlusion

+ Aspiration Fail Case

Device Note>

FlowGate 2 BGC 8Fr. 95cm

SOFIA Distal Access Catheter 5Fr. 125cm
Synchro-14 0.014in x 200cm

Marksman Catheter 160cm

210360739 \ KKH ’ 59/M ‘ After 1st aspiration

www.konesonline.or.kr
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No.5 210360739 ‘ KKH ‘ 59/M ‘

Optimo gFr + REACT -1 +
Solatire 6

No more than 2 times

Switch to stent-retrieval Male / 71Y.0

Right ICA / MCA

Direct aspiration for ICA 1%t pass
| -
@
23°
27 em
i
/
/ ;
| b oo
5 238
9 B OBa8
184
1st pass
X 0 2
FlowGat -4
3 . . j@“
+ Solitair
Male / 60 Y.O w
Left MCA
Stent first due to
MCA curvature
2
3288
w0 AAAA
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Female / 91

Right ICA

Direct aspiration for ICA

Final angiogram ICA

www.konesonline.orkr 171



The 18" Annual Summer Conference on Endovascular Neurosurgical Therapy

ASCENT 2024

FlowGate 8Fr + Catalyst 6F'r
= lrevo 6-5

Male / 62 Y.0

Left MCA

Stent first due to

Distal occlusion

FlowGate 8FKr + Catal

+ Trevo 6}
Male /67Y.O  |F

Right MCA

172 eIzt
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Female / 90 Y.O

Left ACA

4mm stent
Intermediate catheter location

Patient selection

+ Curvature of parent artery
just proximal site of occlusion

+ Characteristics of occlusion

No.8 220164319 ’ JEN ’

84/f ‘

+ BA occlusion

Device Note>

ASAHI FUBUKI 6Fr. 90cm

125cm
Synchro-14 0.014in x 200cm

Gateway 1.5mm x 9Imm

SOFIA Distal Access Catheter 5Fr.

No.8 220164319 \ JEN ’ 84/f ‘
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IOEE 220164319 ‘ JEN ‘ 84/f ‘ IOEE 220164319 ‘ JEN ‘ 84/f ‘ After 1st aspiration

®
)

DCENE 220164319 ‘ JEN ‘ 84/t ‘ IA tirofiban & balloon NCERN 220164319 ‘ JEN BA stent after 2 weeks

No.8 220164319 ’ JEN ’ 84/f ‘

Device Compatibility

+ ACE68 - FlowGate 8Fr (084)
+ Catalyst 7 + Optimo 8Fr (085->087)

9Fr (093)
+ SOFIA Plus
. Cello II 8Fr (085)
+ Vecta71 / 74
9Fr (091)
& IR C 71 - CEREBASE DA
+ Embovac . NEUROMAX

+ Esperance 6 1+« INFINITY Plus
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Devices to use

- FlowGate 8Fr (084)

« Optimo 8Fr (085->087)

= CEREBASE DA
= NEUROMAX

« INFINITY Plus

9Fr (093) + Navien
- Cello II 8Fr (085) + SOFIA 5Fr.
9Fr (091) + CAT 5, 6Fr.

+ Soliotaire

+ Trevo

+ Embotrap III

+ pRESET

Insurance is problem..

+ We can use only one Intermediate Catheter

+ Can use 2 devices — stent or/and aspiration catheter
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Neuro-intervention case review

Catheter induced CCF

Neuro-intervention ca N Subclavian steal syndrome
review ; 1 Y _
y . P \ Acute infarction — VAO occlusion

To The World Beyond Asia

How to remove the coil
pre-detached

| e Case Briefing €00

o L}O| « 53
- 44 « Female
« CC « Dysarthria
el 32 A7 5 24
* Risk factor « HTN, Dyslipidemia
s =TT
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e
EaRg R

Tons R ]

Mty

pa =t

£ty

e Intervention

M ertey

e Intervention

s =TT
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Intervention

M rtgy M rtey

-0-0
PTA at Lt. MCA
Gateway 2.0x15mm

et [ty

-0-0
Carotid-cavernous fistula
Cavemous id process SAEW 2Tt
HUPYSCR MY 8Y
External Carotid
Mty Mty
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s oo

Q AlEF Guiding cath 2 219t CCF &, tHX =2 Balloon tamponade
- Scepter XC 4x11mm
1. ZaparE
2. Transarterial approach intervention
3. Transvenous approach intervention

M rtay M rgay

5wy [ rwy

- o0

LVIS 4.5x23mm

M rtay S rny
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| e Intervention

3 days later

- Aphasia ¥4

- F/U angio

il

- Diffusion MRI 0|

it 1]

Interve

£ty

LVIS 4.5x23mm
Sceptor XC 4.0x11

£ty

Transvenous approach
Lt 2 Aoy
Rt. Inferior petrosal vein 53

Cavernous sinus X1 ¢}

£ty

Target 5x20cm
6x30cm
6x30cm
5x15cm

£ty
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. Discussion

Intervention

Discussion point

1. Aortic arch 0| 42| acute angle, Tortuous ICA
stZ 0| A Ot SH uiding cath Ml E

M rtay M rgay

Discussion 00

Discussion point

Subclavian steal

2. Balloon tamponade time

2 syndrome

To The World Beyond Asia

Perfusion balloon

pa =t

Case Briefing -0-0 9-0-0
. Lto| . 64 470E T MRI
.M 5 :
cE Male - Lt. side weakness
- CC + Dizziness - antiplatelet medication
471¢ H Rt. Pons infarction
AL EY OHE
* Risk factor « Dyslipidemia
P U gl 1]
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Mty

Steal syndrome -0-0

Reversed fic . .
iy Subclavian a. stenosis

vertebral artery

- Vertebro-Basilar junction
Vertebral

arteries Subclavian %5” I:II_H:H o &2 o3

= 2T oH
artery

Prevertebral
subclavian
artery stenosis

pa AU

s =t

s =t

Mty

Discussion 00

Discussion point

1. Subclavian a. PTA Al Vertebral artery protection ?
2. Takayasu arteritis 0 5

Mty
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e Case Briefing 9-0-0

« L}O| . 66
A - gg + Male
Acute infarction - CC « Lt. side weakness
- VAO occlusion A « Risk factor « None
To The World Beyond Asia
Mty

e  Case Briefing -0-0

§

: 28 o s

i
e
=l M%W
PN B AT R R

et | SO DR G PN

s =t Mty

§

Lt. Vertebral artery occlusion
-Thrombectomy

under general anesthesia

M ertey
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e Intervention

P ] A rgny

{ Intervention

Pt frp

Pt £ty
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Intervention

s AT

Gll

Q. Retrograde wiring 22
Lt. VAO &1t

CHS step?

M rtay M ray

s oo

Q. & 2027t antegrade Wire Externalization

wiring fail. - fail
CHe step? - wire tip 4§ 232
snare AHE X
[ty £ty

188 st ixI=oletsl
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e Intervention

o AU

\ . Intervention

pa AU

e Intervention

| Discussion

Discussion point

1. VAO stenting A| DES R8%3?
stage2 BMS TH| = A|&?

How to remove the coil

/1 pre-detached

To The World Beyond Asia

| e Case Briefing

. Lto]
L
- CC
* Risk factor

Mty

.

34

Male

Headache

HTN, OFHX| L SUF ==

www.konesonline.or.kr
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Lt. dICA dorsal wall aneurysm

M ertey

Mty

oo

Q. UIA X[ g0l A 3| CCF &, TiXfE?

1. 03 ML Atmreict
2. UA HX X2
3. CCF ®R X2

e 1]

e Intervention

gl 1]

oo

M ertey

=

Q. Coil0| Micro-catheter 20| A pre-detach &ALt
SIX| MCE Atlas stentOf jail ©|0f QU= AFEY

oA e A7t

s =TT
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Monorail snare

0.021 MCOll Goose neck

snare 2mm or 4mm & ¢

IOl S0fA= MC

hub cutting
o iU

SnareE cutting$t Coil 7HE|E{ 0

monorail guide &0t TISHA|Z
Pa AU

Intervention

s =t

Discussion

Discussion point

1. UIA A|& A initial diagnostic angio ZAFS| ZQ

2. Coil 2| pre-detachment Of &} #?

s =t

FL|Ch

To The World Beyond Asia
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Sz g STE9 0lol
Understanding of emergency cerebrovascular intervention procedures

KIM SEUNGGI RT. PhD
MYONG JI MEDICAL FOUNDATION HOSPITAL

MYONG JI MEDICAL FOUNDATION HOSPITAL

KIM SEUNGGI RT. PhD

#% MYONGJI HOSPITAL
'ﬁﬁ MYONGII MEDICAL FOUNDATION e BRIBU St %}J@_L]E_§

== -

ek

2 SHA=

3. 3% HEH M= 3. 85 &

4. Drug(Medication) 4. Drug(Medication)
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7|0H7H ZFEo[Lt HIZOf| ot AAHE =235t F
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Ischemic stroke IA mechanical Thrombectomy

)
Blood clot lodges in \
cerebral artery, causing |
astroke ¥

HBrEY CoORONES

"oy
gl ——
@ S AN Y| @e

CKoNES

"o Sy
B e o vy
@ HEIE MY @S

. IV t-PA recanalization failed
) . .. o
CIE Hatmelo] M So| 2Xo| 47 RS et o|Ssiet afs|= A Lo b TPA. recamalizationsrate 40,,/°
Ak Mechanical thrombectomy  60~90%
- A-fib, DVT
EREE] @ Fiiieem (& )KoNES EREE] @ EFiieem (& )KoNES

* Others technique
: Suction aspiration + Retrievable stent + Solumbra+ Balloon..

CKoNES

@ Bt vy
CHEIE NN | @S

@ B et vy
CHEIE UMY | @S
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Dol sl

Seeesy
BRI AN @St

2. GOM MIX (Pro) 1 GOM MIX (Pro)

Tty soda ot
B e o o o vy
@ ELREERE R L] @ CiERIEaN @t

1. Vesseldt stent ALO|O]|A] SA|0f thrombusOfl 'Z445t= Friction force2| 5

2. ThrombusE stent@t catheterAtO| wedging + ICZ2] suction

@ [t —
CHEIRIE M MA@ etel

x| e —
2z © St
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b. Indication

BE SYF otdoj ot x| FafstEd.
daa).
SHYIE o,

v Sy 1in P-com ICA

v Age, HTN, smoking, genetic factors

ic: most cc

P

v Female: increased likehood for rupture, but data are inconclusive
v' Controversial: alcohol, DM, metabolic factors
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e
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v' After coiling: monitoring/ maintenance — TCD check, DWI MRI,

neurologic symptom

2. Ruptured Intracranial Aneurysm

v' Before coiling: PRN PO aspirin

v' During coiling: After protection PRN IV heparin 1000 IU
v After coiling: monitoring — TCD, neurologic symptom

most important!!
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1. Clopidogrel + Aspirin : administered intraoperatively and
maintained after treatment.

- Cagnazzo et al. (AJNR 2018) : Bleeding 3%, overall 17~23%
including ischemic Cx.

- The maximal inhibition of platelet function occurs at 4 to 8 hrs
| Kan et al. Neurosurgery 2020

2. Tirofiban/abciximab

- infusion immediately after stent deployment and continually
for 12 hr after the procedure.

- Cagnazzo et al.(AJNR 2018) - 17% complication rate and a
2.8% aneurysm rebleeding rate
Kan et al. Neurosurgery 2020

3. Prasugrel 50mg + Aspirin 150mg 2hr prior to the procedure
(For overcome resistance to clopidogrel )

Kan et al. y 2020
(i JKoNES

4. Drug(Medication)

Drug(Medication): Contrast Media

' aq 00 1cc & g ¢
3) MM (Viscosity): TLES| HE, ZUH STt 250 HE.
4) A E 2 (Osmolarity): +8AH0| &0t L= AXt=0f| B2
AtEQlo| 0™ HH LD 24, BBB Tti|, £5 59| £%180| 57}
Z|cHst EHat SE4Ql Non-ionic dimer &
5) Bijd (Evacuation): CH &2 %o = Hi4(95%)
HAEOI MI|SE 7HE AL 2~3AZH Lioj| =X ol A HiMEICt
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Drug(Medication): Contrast Media Drug(Medication): Contrast Media

> Zo|s S AL 3| AEIEIK|7} ES(Avil, Dexa) = ig'zan AR £| A3 metfor

n S 2|
Hypersensitivity # Allergy > IV hydration
Hapngy Q CKoNES | | 3NN © S GRaNES

v A& 5 M7 24 83 HA - Tirofiban(aggrastat) SIA, IV
AT ol 571 2 N2 S| 7tAFEUAIE SO F A8 JISE
oI5} OFR

, ye's syndrome(children)
v Clopidogrel: PO 75mg/T(Al At 23 218)

- Intracranial hemorrhage: clopidogrel 0.4%, aspirin 0.5%

© G CKoNES

Tirofiban(Aggrastat) 12.5mg/50cc
: N/S 40cc + Tirofiban 10cc/2.5mg = 0.5mg/10cc

loding dose 0.4mcg/keg/min(3027F IV or IA)
50kg target volume 12cc — 24cc/hr
60kg target volume 14.4cc — 28.8cc/hr
70kg target volume 16.8cc = 33.6cc/hrZ setting &

oIl = Tirofiban 40cc(10mg)oll N/S 160cc mix 3t2tn &l ABHC

continue dose 0.1mcg/kg/min
50kg Bce/hr
60kg 7.2cc/hr
70kg 8.4cc/hr
——— T ~oiion YRR P
iy O Wi COKoNES | | BT2 © W CkoNES
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Drug(Medication): Antithrombotic agents

Drug(Medication): Antithrombotic agents

© Emmem
CSIE AN E et

Factor Xlla
ACTIVAT( Kallikrein
l +PA

il

I azAntiplasmin
INHIBITORS —‘ aaM lobulin

FIBRIN (Insoluble)

PLASMIN
(Fibrinolysin),

FIBRIN FRAGMENTS
(Soluble)

INTRINSIC
180.com/article/fibrinolytics-(thrombolytics)-

The plasminogen-plasmin system

— recanali:
about 40%
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<Vasospasm>
Nimotop(Nimodipine) 10mg/50cc
: N/S 75cc + Nimotop 25cc/5mg = 1mg/20cc

1mg/20cc
1lmg target volume 20cc — 120cc/hr
2mg target volume 40cc — 120cc/hr BUE (Red cot)
3mg target volume 60cc — 120cc/hr 20 wa|a Fibrin A4
4mg target volume 80cc — 120cc/hr
Bmg target volume 100cc — 120cc/hr FQ gy sgam |
L5 AHBE | M3 v HBY O KBS, FULANNE, HMRB
EEREE @ v COKONES | | 3X8Y @ WS CekoNES
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Popliteal artery occlusion during mechanical thrombectomy
for acute ischemic stroke

Young sub Lee, Duk-Ho Goh

Department of Neurosurgery, Daugu Goodmorming Hospital

Objective: There is a case that | experienced for the first time as a neurosurgeon, and it had an occlusion
of the ipsilateral popliteal artery during endovascular treatment and subsequently performed peripheral
thrombectomy

Methods: The patient was a 87-year-old female patient who visited the hospital on 119 because stuporous
mentality and left hemiparesis. Brain MRI/MRA performed in our hospital showed right MCA M1 oocclusion
and a.fib was observed on EKG. Since it was 1 hour after symptom onset, tPA was used immediately,
and the patient was transferred to the angio room for endovascular treatment. After general anesthesia
and femoral puncture with 9Ft, the balloon guiding catheter was placed in the right proximal ICA, and the
angiogram showed that the thrombus of MCA M1 was distally migrated and located in MCA M3-4. It was
not a thrombectomy case, so | removed the femoral sheath, but a clot appeared at the end of the femoral
sheath. The right femoral angiography was performed by puncturing again for the left femoral angiography
. Angiography was performed, and occlusion of the popliteal battery was observed. We are not equipped
with device capable of performing peripheral thrombectomy. But, aspiration thrombectomy was performed
three times using the React 068 aspiration catheter. Finally angiogram showed that popliteal artery became a
recanalization.

Result: During endovascular treatment for acute ischemic stroke, popliteal artery occlusion occurred, but
thrombectomy was performed and fortunately, it became a recanalization.

Conclusion: Always perform femoral angiography after a endovascular treatment through the femoral artery
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Aspiration boosted stent retrieval thrombectomy : personal
experience 2 case

Jae Seong Kang

Department of Neurosurgery, Bundang Jesaeng General Hospital, Dagjin Medical Center

Objective: | would like to share an impressive thrombectomy case that | performed for a distal ICA
occlusion during the period of April 1, 2024 to May 10, 2024. The first case was a 79-year-old man who was
diagnosed with Lt. MCA territory infarction due to left distal ICA occlusion and underwent thrombectomy.
The second case was a 90-year-old woman who was diagnosed with left MCA territory infarction due to left
distal ICA, M1 occlusion and underwent thrombectomy.

Methods: An 8Fr Flowgate balloon guiding catheter, RED 62 aspiration catheter, Trevo trak 21 microcatheter,
and synchro 14 microwire were used. Stent deployment was performed using a Trevo stent 4x28mm to
fully cover the occlusion site, followed by an attempt to advance the aspiration catheter to the occlusion site
for combined thrombectomy, but the aspiration catheter was unable to advance due to an athero-stenotic
cavernous ICA segment, carotid siphon. However, before thrombectomy, an aspiration catheter was placed
at the stent proximal marker and stent retrieval thrombectomy was performed with aspiration, and the first
pass was successful. A large volume of thrombus was identified. The second case was exactly the same
as the first, using an 8Fr Flowgate balloon guiding catheter with a RED 62 aspiration catheter, Trevotrak 21
microcatheter, synchro 14 microwire, and Trevo stent 4x28mm. Before stent retrieval, the aspiration catheter
was stuck in the athero-stenotic cavernous ICA segment, carotid siphon, and the aspiration catheter could
not be advanced, but the difference from the previous time was that the stent retrieval thrombectomy was
performed alone without performing aspiration together due to a technical error, and recanalization was
not performed. So next time, | performed a stent retrieval thrombectomy with aspiration with the aspiration
catheter positioned at the stent proximal marker near the carotid siphon, and succeeded in passing. A
moderate volume of thrombus was identified.

Result: In distal ICA occlusions with severe atherosclerosis in patients over 70 years of age, the aspiration
catheter may not advance far enough to effectively perform combined thrombectomy. However, even in this
case, if the aspiration catheter is placed only at the stent proximal marker site and aspiration is performed
while stent retrieval is performed, it is thought that aspiration can help remove the thrombus by compressing
the surrounding parent artery where the thrombus exists by temporarily eliminating the gap between the
stent and the artery wall. Even if the distal tip of the aspiration catheter does not contact the thrombus, we
experienced a significantly higher recanalization rate when aspirating near the stent proximal marker with
performing stent retrieval.

Conclusion: Therefore, the combination of the Aspiration catheter and stent is thought to contribute to
better outcomes in thrombus removal than the stent alone.
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Case report: Treatment of Severe cerebral vasospasm

Kim hyungon

Department of Neurosurgery, Bundang Jaesang Hospital

Objective: A cerebral vasospasm is a complication that occurs after subarachnoid hemorrhage, and is an
important complication that causes death and neurological deficits in patients. The treatment of vasospasm
is an important factor in determining the patient’s prognosis

Methods: 45-year-old man who is occurred severe headache suddenly is diagnosed with subarachnoid
hemorrhage, right vertebral artery dissecting aneurysm is ruptured, in emergency room with headache.
Emergency coil embolization is proceeded, Lt veretral artery was trapped. Daily transcranial Doppler(TCD)
was performed, both HI index(Vmca/Vica) is below 3, but patient was drowsy, motor of low extremity was
grade l.

Result: So, TFCA was perfomed and diagnosed that Lt VA was occluded, Rt VA and BA were severely
constricted. Drug angioplasty was treated using Nimodipin 3mg at POD7, 8.. Severe vasospasm was
observed at POD 8 still, so firstly stentretriver angioplasty was performed, but vasospasm was slightly
improved and still severe. Secondly balloon angioplasty using gateway 2.0mmx 9mm was performed and
vasospasm was mostly improved. Another 6 drug angioplasty were treated, vasospasm was not seen in
TFCA at POD16.

Conclusion: TCD is a non-invasive and usefulexamination for diagnosing vasospasm, but even if it is in a
normal level, cerebral angiography should be performed to confirm the vascular constriction considering
clinical symptoms. Drug angioplasty, stentretriever angioplasty, and balloon angioplasty were a very useful
treatment for vasospasm, which should be performed until being improved.
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Delayed Coil Migration from Anterior Communicating
Aneurysm: A Rare Complication

Min Park

Department of Neurosurgery, Yuseong Sun Medical Center

Objective: Coil migration is an infrequent but potentially grave complication following cerebral aneurysm
embolization, which can transpire early or late in the postoperative period. This study aims to discuss a rare
case of delayed coil migration from an anterior communicating artery aneurysm and review the potential
factors contributing to this complication.

Methods: We report the case of a 51-year-old male with a ruptured anterior communicating artery
aneurysm who underwent coil embolization using the double microcatheter technique without stent insertion.
The patient presented with left leg weakness and gait disturbance twelve days post-procedure, and brain
magnetic resonance angiography (MRA) showed coil migration to the right A2 segment. On postoperative
day 20, an endovascular procedure was performed to fix the migrated coll.

Result: This study highlights the rarity of delayed coil migration, emphasizes the importance of considering
this complication, and discusses the possible contributing factors, including aneurysm shape, site, broad
neck, low dome-to-neck ratio, coil size and design, use of soft cails, microcatheter kickback, and cerebral
vasospasm.

Conclusion: Although delayed coil migration after endovascular treatment for an aneurysm is exceedingly
rare, it poses a risk of severe ischemic complications. Therefore, it is crucial to acknowledge the possibility of
this infrequent complication and implement strategies to minimize its occurrence.
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Carotid artery stenting following CEA in acute stroke by
complete ICA atherosclerotic occlusion

Sang Kyu Park

Department of Neurosurgery, Gangnam Severance Hospital, Yonsei University

Objective: A 69-year-old male patient developed left-sided hemiparesis after undergoing TKR surgery. MR
imaging revealed findings consistent with right ICA occlusion-induced cerebral ischemia.

Methods: Thrombectomy and CAS were attempted, but due to complete occlusion of the ICA, the wire
could not pass through, resulting in procedural failure, and neurosurgical consultation was sought.

Result: CEA was performed for carotid bulb occlusion; however, even after CEA, persistent ICA occlusion
was observed, prompting intraoperative DSA. Stenosis was confirmed at the site of CEA, with multiple
stenoses and thrombus observed in the distal ICA, leading to thrombectomy and ICA stent placement.

Conclusion: Finally, CAS was additionally performed at the carotid bulb site, successfully achieving ICA
recanalization. The patient was immediately started on dual antiplatelet therapy, and the ICA remained patent
with no progression of cerebral ischemia.
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Transradial WEB Embolization of a Basilar Tip Aneurysm:
A Technical Note and Literature Review

Dong-Sub Kim, Byung-Rae Cho, Young Hoon Choi, Dong-Kyu Jang

Department of Neurosurgery, Incheon St. Mary's Hospital, College of Medicine, The Catholic University of Korea

Objective: The purpose of this report is that access to the vertebral artery through the Rt. radial artery is
easier than access through the femoral artery when the origin of the right vertebral artery (VAQO) is sharply
curved.

Methods: A 61-year-old female patient presenting with 5.00 x 2.59 x 5.05mm (DNH) sized basilar tip
aneurysm with multilobulated daughter sac. It was decided that the use of WEB device would be better than
simple coil embolization in preventing recurrence of aneurysm.

Result: Under general anesthesia, a right radial puncture was done and a Sofia 5Fx115cm guiding catheter
was positioned up to Rt. V4, and 2D and 3D DSA were performed. A working angle was set up. Aneurysm
volume was calculated with AngioCalc software (www.angiocalc.com) as 44.3mm?. According to the WEB
SL volume chart, the first choice was selected with a WEB SL 5x3mm (59 mm®), not a WEB SL 5x4mm
(79mm?°). A VIA17 microcatheter was positioned up to neck of basilar tip aneurysm. The selected WEB SL
5x3mm device was inserted into the microcatheter and deployed into the aneurysm successfully. The total
procedure time was 51 minutes, which was shorter than the time required for coil embolization of an average
basilar tip aneurysm. She was discharged two days later without any complications.

Conclusion: In the treatment of basilar tip aneurysms with a sharp entrance to the vertebral artery, the
WEB procedure through the radial artery is thought to have advantages over the common coil embolization
through the femoral artery in terms of ease of access to the aneurysm, faster procedure time, and less
hemostasis time.
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Histological Study of the Normal Vertebral Artery
-Hypothetical Induction Site of Dissecting Aneurysms-

Su-Bin Kim', Dong Seong Shin? Ho Jun Yi*, Bum-Tae Kim'?

"Department of Neurosurgery, “School of Medicine, Soonchunhyang University Bucheon Hospital

Objective: Histological evaluation of dissecting aneurysms of the cerebral arteries has suggested that
defects in the internal elastic lamina (IEL) induce dissection of the arterial wall. Dissecting aneurysms occur
most frequently in the vertebral artery (VA).

Methods: The present study examined sections of the normal VA to elucidate the mechanisms of arterial
dissection. Bilateral VAs (24 vessels) were obtained from 12 formalin fixed cadavers who died of causes other
than intracranial lesions. The VAs were detached from the VA union to the point penetrating the dura mater.
The VAs were cut at 5-mm intervals from the VA union, and each segment was observed using Masson's
trichrome staining for elastic fibers and its thickness was measured by NIH ImageJ (Wayne Rasband@R).

Result: There was a high incidence of IEL thinning areas at the medial wall of both VAs. The thinning of
tunica media was observed/measured at the same IEL thinning wall.

Conclusion: -
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