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Professor, Department of Robotics and Mechatronics Engineering
Daegu—-Gyeongbuk Institute of Science and Technology (DGIST)

[Education]

2002.02
2003.08
2007.08

B.S., Mechanical Engineering, Yeungnam University, Korea

M.S., Mechanical Engineering, WSU, Pullman, WA, USA

Ph.D., Mechanical Engineering, Washington State University (WSU), Pullman,
WA, USA

[Professional Career]
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Assistant Professor, DGIST, Daegu

Co—Director, DGIST-ETH Microrobot Research Center, DGIST, Daegu
Associate Professor (Early tenured and promotion), DGIST, Daegu

Director, Global Research Laboratory, DGIST, Daegu

Visiting Professor, Korea Brain Research Institute, Daegu

Professor (Early promotion), Department of Robotics and Mechatronics
Engineering, DGIST, Daegu

Chair, Department of Robotics and Mechatronics Engineering, DGIST, Daegu
Co—Founder and Co—CEQ, ImSystem, Daegu

Co-Founder and Technical Advisor, Im Systems, Daegu

Director, Center for Targeted Neural Networks Reconstruction, National Science
Challenge Initiatives

Director, The First Center of Excellence (CoE) of DGIST

Co—Founder and CTO, Miracure, Gyeonggi
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Naoto Kimura

Director of Department of Neurosurgery, Iwate Prefectural
Central Hospital

[Education]

1994-2000 Medical Education in Akita University
2000-2003 Resident in lwate prefecture Hospital

2003- Belong to department of Neurosurgery, Tohoku university

2010 Graduate school of Tohoku University (Ph.D)

2013~ Belong to Department of Neurosurgery, Iwate Prefectural Central Hospital

2021- Director of Neurology and Neurosurgery Center, lwate Prefectural Central Hospital
2023- Clinical Professor of Department of Neurosurgery, Tohoku University
[Certification]

2008 Japanese board of Neurosurgery

2009 Japanese board of Neuroendovascular

2009 Japanese board of Stroke

2018 Technology certified doctor of Stroke Neurosurgery
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Free paper I. Aneurysm

Assessing Consensus and Variability in Treatment
Decisions for Unruptured Intracranial Aneurysms: A
Retrograde Multi-Center International Study Utilizing the
Grade of Recommendation System

Young Deok Kim, Seung Pil Ban, O-Ki Kwon

Department of Neurosurgery, Seoul National University Bundang Hospital

Objective: The management of unruptured intracranial aneurysms (UIAs) continues to be a subject
of discussion within the field of neuroendovascular surgery, with various factors influencing clinical
decisions, including clinician experience, institutional resources, and socioeconomic factors.This study
aimed to evaluate the consensus and variability in treatment decisions for UIAs among international
neurointerventionists using the Grade of Recommendation (GOR) system as a tool.

Methods: A total of 24 neurosurgeons from South Korea, the Philippines, Indonesia, and India
participated in the study, which was conducted during an alumni meeting in May 2023. Partic-
ipants reviewed imaging studies of 55 aneurysms, assigning a GOR based on their experience,
knowledge, and philosophy. The concordance among the participants was analyzed using the
kappa method.

Result: The overall agreement for 24 participants was fair (kappa = 0.369). Delving into specific
GORs, GOR1 and GOR2 showcased moderate agreement with kappa values of 0.456 (45.6%) and
0.098 (19.93%) respectively. GOR3 had a slight agreement (kappa = 0.077, 10.33%), while GOR4
and GORS5 reflected slight agreement with kappa values of 0.188 (12.36%) and 0.324 (7.78%),
respectively. A breakdown by GOR highlighted moderate agreement for Treat (GOR1-2) at 0.464
and Observation (GOR4-5) at 0.417, with a slight agreement for Moderate (GOR3) at 0.075.

Conclusion: Neurointerventionists showed varying levels of treatment decision for unruptured
cerebral aneurysm. The overall consensus among the 24 neurointerventionists indicated a fair
agreement, suggesting that while there are some commonalities in treatment approaches, sig-
nificant variations still exist.

www.konesonline.orkr 15
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Elevated Blood Viscosity Is Associated with Delayed
Cerebral Ischemia in Patients with Aneurysmal
Subarachnoid Hemorrhage

Ho Jun Yi*? Dong-Seong Shin', Bum-Tae Kim', Dong Hoon Lee? Jae Hoon Sung?

‘Department of Neurosurgery, Soonchunhyang University Bucheon Hospital, Bucheon; “Department of Neurosurgery, St.
Vincent's Hospital, The Catholic University of Korea, Suwon

Objective: Delayed cerebral ischemia (DCI) is a contributing factor for poor clinical outcome in
aneurysmal subarachnoid hemorrhage (aSAH). Blood viscosity can reflect flow resistance and
dehydration status. Our study aimed to analyze the association between blood viscosity and
DCl in patients with aSAH.

Methods: In this retrospective cohort, systolic blood viscosity (SBV) and diastolic blood viscos-
ity (DBV) were measured at admission in patients with aSAH. Receiver operating characteristic
curve analysis was used to assess the predictive values of SBV and DBV for DCl after aSAH. Uni-
variate and multivariate logistic regression was performed to analyze the association between
blood viscosity and the development of DCI.

Result: A total of 235 patients with aSAH were included in this study, and 92 (39.1%) patients
had DCl. Optimal cut-off values of DBV and SBV were presented as 12.05 (cP) and 3.75 (cP), re-
spectively. In addition, DBV has higher predictable value of DCI than SBV (DBV: area under the
curve [AUC] 0.793; standard error [SE] 0.026; 95% Cl 0.722-0.864; P < 0.001, and SBV: AUC 0.702;
SE 0.040; 95% Cl 0.624-0.781; P < 0.001). In multivariate logistic regression analysis, elevated
DBV was a predicting factor for development of DCI (odds ratio: 1.60; 95% confidence interval:
1.32-2.58; P =0.037).

Conclusion: Blood viscosity is associated with development of DCl in patients with aSAH. Espe-
cially, DBV has a higher predictive value for the occurrence of DCI than SBV. Elevated DBV is a
potential predicting factor for the occurrence of DCI.
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Free paper I. Aneurysm

Strategy of Stretched Coils: Insights from a Single Center
Experience

Gi Yong Yun, Jae-Min Ann, Jong-Hyun Park, Hyuk-Jin Oh, Jai-Joon Shim, Seok Mann Yoon

Department of Neurosurgery, Soonchunhyang University Cheonan Hospital, Soonchunhyang University College of Medicine,
Cheonan

Objective: A stretched coil is an undesirable event that may occur during coil embolization
procedures, involving the excessive elongation of coils within the parent artery. This can po-
tentially lead to thrombus formation and result in an ischemic event. Therefore, this study aims
to report on cases of stretched coils over a period of 15 years and discuss appropriate assess-
ment methods and treatment strategies.

Methods: From January 2008 to November 2023, stretched coils were observed in 14 cases
during coil embolization procedures. Clinical symptoms, location, embolization techniques,
detection methods, complications, as well as radiological and clinical outcomes were analyzed
through charts and PACS images.

Result: Among the 14 cases, 4 cases involved coil embolization for SAH due to ruptured an-
eurysms, while the remaining cases were for unruptured aneurysms. During the procedures,
parent or major vessel occlusion occurred in 3 cases, with successful recanalization in 1 case
using tirofiban. In 3 cases, stretched coils were either connected to other coils or packing was
performed using a microwire within the aneurysm. In 2 cases, the stretched coils were re-
moved without the need for additional devices. In 1 case, a rescue technique was successfully
applied using stent retrieval to remove the stretched coil. In 7 cases, additional stent implanta-
tion was performed to secure the stretched coils against the vessel wall. In one of these cases,
the stretched coil could not be retrieved using a snare, and it was subsequently secured to the
wall with a stent after extending the proximal tip of the stretched coil to the cavernous ICA. In
1 case, the proximal end of the stretched coil showed no oscillation or instability in the patent
artery, leading to the procedure being concluded without the need for a rescue technique.
Unfortunately, in 1 case, procedural rebleeding occurred during microcatheter manipulation,

www.konesonline.orkr 17
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resulting in a fatality. The Modified Rankin Scale scores were as follows: 0 in 10 patients, 3 in 1
patient, 5 in 2 patients, and 6 in 1 patient, out of a total of 14 patients.

Conclusion: Numerous studies have been conducted on coil stretching, and various res-
cue methods have been introduced. However, relying solely on angiography for diagnosing
stretched coils and applying an incorrect rescue method can potentially result in ischemic
stroke. Therefore, this study emphasizes the utility of vaso-CT as a tool for accurately identify-
ing the proximal end of a stretched coil. Additionally, we aim to enable the selection of an ap-
propriate rescue technique based on this identification.
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Free paper I. Aneurysm

Woven EndoBridge (WEB) Embolization in Small, Shallow
Unruptured Bifurcation Cerebral Aneurysms

Dae Won Kim

Department of Neurosurgery, Wonkwang University Hospital

Objective: The shallow aneurysm that has a short aneurysm height is difficult to treat with WEB
device. The purpose of this study was to evaluate the feasibility and efficacy of the WEB device
in small, shallow bifurcation aneurysms.

Methods: Patients with aneurysms treated with the WEB device were evaluated retrospective-
ly. The technical feasibility, procedural complications, and clinical outcome were studied in
small, shallow aneurysms.

Result: Thirty thriee aneurysms in 32 patients treated with the WEB device were included. The
mean aneurysm size was 6 = 2.9 mm. Aneurysm locations were the following: anterior com-
municating artery (17 case), MCA (9 cases), and basilar tip (7 cases). Seven cases were small,
shallow aneurysms. The WEB devices were successfully delivered in all cases. Two patients
changed WEB size. Two patients suffered embolic infarction within 1 month, but, there were
no permanent deficits. Short-term angiographic complete occlusion was obtained in all cases.

Conclusion: Aneurysm embolization with the WEB device appears technically feasible and ef-
fective for the treatment of unruptured wide neck bifurcation aneurysms, even in small shallow
aneurysms. However, beginners should be better to try easy cases considering the deviation of
the aneurysm axis to the inlet flow line and aneurysm height

www.konesonline.orkr 19
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New Methodology of Volume-based Woven EndoBridge
(WEB) Selection and One-year Adequate Aneurysm
Occlusion

Hyun Jin Han, Jung-Jae Kim, Keun Young Park, Yong Bae Kim

Department of Neurosurgery, Severance Hospital, Yonsei University College of Medicine

Objective: Selection of appropriate fit Woven EndoBridge (WEB) device is crucial for the safe
and successful treatment of bifurcation intracranial aneurysms. The aim of present study is sug-
gesting the methodology of WEB device selection (the ratio of WEB device and aneurysm) for
favorable radiologic outcome.

Methods: Present study identified the patients who underwent WEB procedure for bifurcation
intracranial aneurysms between August 2021 and October 2023. Our investigators included
the patients who had an appropriate data about one -year radiologic follow-up and initial re-
sult of volumetric analysis. Using TFCA, CTA, and MRA, radiologic outcome was assessed by
WOS grading scale; WOS grades A and B was categorized as the favorable grade group. ROC
curve and subsequent analysis was performed for demonstrating the effectiveness of volumet-
ric WEB selection for aneurysm occlusion.

Result: Among a total of 170 patients, 52 patients were included in present study according
to the inclusion/exclusion criteria. Semi-automated assessment was performed using 3D vol-
umetric analysis software in Philips apparatus (Philips V3000, Philips Medical Systems, Eind-
hoven, Netherlands). The most frequent modality in one -year radiologic outcome was TFCA
(61.5%), and favorable radiologic outcome was achieved in 38 patients (73.1%). In ROC curve
analysis, when WEB occupied more than 86.5% of the intraaneurysmal space, it showed the
highest Youman'’s index to predict aneurysm occlusion with a moderate accuracy. When more
than 86.5% of the space was filled with WEB, 82.4% of cases showed a favorable occlusion
grade at one -year follow-up (p-value = .038).

Conclusion: Beside conventional WEB selection (+1 and -1 rule), volume-based WEB selection

20 Histlgxi=zolstel
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had a beneficial effect for not only for the initial device selection, but also one-year radiologic
outcome. Selection or combination of an appropriate method according to aneurysm shape,
size, and location might be helpful for intracranial aneurysm occlusion after WEB insertion.

www.konesonline.orkr 21
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Feasibility and Safety Values of Activated Clotting Time
Guided Systemic Heparinization in Coil Embolization for
Unruptured Intracranial Aneurysms

Hyuk Jang, Byung-Rae Cho, Dong-Kyu Jang, Dong-Sub Kim

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

Objective: This study aimed to evaluate the feasibility and safety values of activated clotting
time (ACT)-guided systemic heparinization in reducing periprocedural thrombosis and bleed-
ing complications during coil embolization of unruptured intracranial aneurysms.

Methods: A total of 228 procedures performed on 213 patients between 2016 and 2021 were
included in the retrospective analysis. The target ACT was set at 250 seconds. Logistic regres-
sion was performed to assess predictors for the occurrence of thrombosis and bleeding. Re-
ceiver Operating Characteristic (ROC) analyses were employed to determine the optimal cut-
off values for ACT, heparinization, and procedure time.

Result: Most (85.1%) of procedures were stent-assisted embolization. The mean baseline ACT
was 128.8 £ 45.7 seconds. The mean ACT at 20 minutes after the initial intravenous heparin
loading of 78.2+18.8 IU/kg was 185 £ 46.4 seconds. The mean peak ACT was 255.61+63.8
seconds with 51.3% (117 cases) achieving the target ACT level. Peak ACT was associated with
symptomatic thrombosis (OR per second, 1.008; 95% Cl, 1.000-1.016; P=0.035) (cut-off value,
275 seconds; area under ROC (AUROC), 0.7624). Total administered heparin dose per body
weight was negatively associated with symptomatic thrombosis (OR per 1U/kg, 0.972; 95% Cl,
0.949-0995; P=0.018) (cut-off value, 294 IU/kg; AUROC, 0.7426) but positively associated with
significant bleeding (OR, 1.008 per 1U/kg; 95% Cl, 1.005-1.012; P<0.001) (cut-off value, 242 1U/
kg; AUROC, 0.7391). Procedure time was significantly associated with symptomatic thrombosis
(OR per minute, 1.05; 95% Cl, 1.017-1.084; P value =0.002) (cut-off value, 158 minutes; area un-
der ROC, 0.8338).

Conclusion: This study demonstrated that ACT-guided systemic heparinization was feasible to
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achieve the target ACT value and proposes probable safety thresholds to prevent periproce-
dural complications through reducing procedure time during coil embolization of unruptured
intracranial aneurysms in the stent era.
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The inhibition rate estimated using VerifyNow can help to
predict the thromboembolic risk of coil embolization for
unruptured intracranial aneurysms

Zlod o
a0 o .
Mg

(The Journal of Neurointerventional Surgery,2022;14:589-592)

Background: The role of the inhibition rate of VerifyNow in assessing the thromboembolic risk
of coil embolization for unruptured intracranial aneurysms is unclear.

Objective: To carry out a retrospective study to determine whether the inhibition rate could
provide additional help in predicting thromboembolic events when it was used for patients
with a P2Y12 reaction unit (PRU) level of 220 or lower.

Methods: Patients who underwent coil embolization for unruptured aneurysms with an ap-
propriate PRU level (PRU 220 or lower) between January 1, 2015 and December 31, 2018 were
analyzed. A total of 954 patients with 1020 aneurysms were included in this study. The primary
outcome was the thromboembolic events occurring within 30 days after coil embolization.
The receiver operating characteristic (ROC) curve and the area under the curve (AUC) were ob-
tained to determine the quantitative predictive ability of the inhibition rate. The optimal cut-
off value was derived using the Youden index.

Results: Thromboembolic events developed in 11 patients (1.08% of 1020 procedures). The
AUC of the ROC curve was 0.83. The optimal cut-off value of the inhibition rate derived using
the maximum Youden index was 22.0%. A sensitivity test using a multiple logistic regression
analysis demonstrated that the inhibition rate was a significant variable for predicting throm-
boembolic events.

Conclusions: The inhibition rate can be used to determine high thromboembolic risks for
patients with PRU levels of 220 or lower. The optimal cut-off value of the inhibition rate was
22.0% when the PRU level was 220 or less.
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Retrospective 6 month-outcomes and prognostic
factors following spontaneous angiogram-negative non-
perimesencephalic subarachnoid hemorrhage

A
-
EEE L]

(Journal of Clinical Neuroscience, 2022;96:12-18)

Our objective was to analyze functional outcomes and prognostic factors in patients suffering
from angiogram-negative non-perimesencephalic subarachnoid hemorrhage (non-PMH). In
total, 1601 patients presenting with spontaneous SAH between January 2009 to December
2019 admitted to our institution were reviewed. Among them, 51 patients with angiogram
negative non-perimesencephalic subarachnoid hemorrhage were analyzed. We divided pa-
tients into groups according to hemorrhage pattern and duration. Prognostic factors were
assessed according to initial neurologic grade, early hydrocephalus, fisher grade, and dura-
tion of hemorrhage. Outcomes were assessed according to the modified Rankin Scale after 6
months. Overall, 41 patients (80.3%) with angiogram-negative non-PMH achieved a favorable
outcome. In univariate analysis, good initial neurologic grade, absence of early hydrocephalus,
non-Fisher-type 3 bleeding pattern, and short term hemorrhage (blood wash out <7 days after
onset) duration were significantly associated with a favorable outcome. In multivariate analysis,
a non-Fisher-type 3 hemorrhagic pattern (p < 0.05) and good initial neurologic state (p < 0.01)
were independent predictors of favorable outcomes in angiogram-negative non-PMH pa-
tients. Patients with angiogram-negative non-PMH generally had favorable outcomes. A non-
Fisher-type 3 hemorrhagic pattern and good initial neurologic state were prognostic factors of
a favorable outcome in non-PMH. Furthermore, patients with long-term SAH were more likely
to develop hydrocephalus. Evaluating the pattern and duration of subarachnoid hemorrhage
may allow better prediction of outcomes in patients with angiogram negative and non-PMH.
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Dynamic changes of Systemic Inflammation Response
Index and Systemic Immune-Inflammation Index

are associated with Delayed Cerebral Ischemia after
Aneurysmal Subarachnoid Hemorrhage

HoJunYi

SrstTleln B

[0

Objectives: Delayed cerebral ischemia (DCI) is a contributing factor for poor outcome in an-
eurysmal subarachnoid hemorrhage (aSAH). Serial inflammatory response is known to affect
the occurrence of DCI. The aim of this study was to evaluate the association between dynamic
changes of various inflammatory markers and occurrence of DCl after aSAH.

Methods: A total of 279 patients with interventional treatment for aSAH were enrolled, and
dichotomized according to the occurrence of DCI. Various inflammatory markers, including
systemic immune-inflammation index (SIl) and systemic inflammation response index (SIRI)
and their dynamic changes were analyzed at four different time points. Receiver operating
characteristic (ROC) curve analysis with area under the curve (AUC), univariate and multivariate
Cox regression analysis with hazard ratio (HR) and 95% confidence interval (Cl) was performed
to identify the predictors for DCI.

Results: Differences of SIl and SIRI values between DCI (+) and DCI (-) group were significantly
higher at 5-7 days than other time points (P < 0.001 and P < 0.001, respectively). SIl and SIRI
had higher predicting value for DCl occurrence than other inflammatory markers (AUC: 0.862,
95% Cl: 0.786-0.928; P < 0.001 and AUC: 0.851, 95% Cl: 0.769-0.913; P < 0.001, respectively). Dy-
namic changes of Sl (HR: 1.74, 95% Cl: 1.38-3.22, P = 0.020) and SIRI (HR: 1.62, 95% Cl: 1.28-2.84,
P =0.035) were associated with occurrence of DCI.

Conclusions: Dynamic changes of Sll and SIl may be predictors of the occurrence of DCl in pa-
tients with aSAH.



A Machine Learning Approach to Mortality Prediction for
Acute Ischemic Stroke Patients in South Korea

JaeSang Oh

Department of Neurosurgery, Uijeongbu St. Mary’s Hospital, College of Medicine, The Catholic University of
Korea, Seoul, Republic of Korea

Backgrounds: The purpose of this study was to predict short-term and long-term mortality
rates in patients with Acute ischemic stroke (AIS) of acute stroke patients.

Methods: Random forest (RF) and support vector machine (SVM) were used as models to pre-
dict short- and long-term mortality in patients. Clinical information at admission of a total of
35,829 patients, excluding No record of NIHSS, Incomplete data of symptom onset time, and
data lacking the features required for training, was taken as a training variable, and each death
at discharge, 3-month, 1-year, 2-year, and 4-year timepoints was taken as target variable of
models.

Results: For the RF method, the test AUC were 0.9778 in prediction of discharge mortality,
0.8409 in prediction of 4-year mortality. For the SVM method, the test AUC were 0.9700 in pre-
diction of discharge mortality, 0.8258 in prediction of 4-year mortality.

Conclusions: Our study provides insight into the extent to which clinical information in AIS
patients affects short-term and long-term mortality, and presents a predictive model with high
performance.
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Spontaneous Intracranial Artery Dissection as a Cause

of Acute Ischemic Stroke in the Anterior Circulation:
Analysis of Clinical and Morphological Characteristics and
Outcomes

Ja-ho Koo', Eui-hyun Hwang', Young-Ju Lee’, Woo-Sang Jung?, Ji-Hye Song’, Young-cheol Lim*
‘Department of Neurosurgery, Ajou University Hospital: “Department of Radiology, Ajou University Hospital

Objective: Spontaneous intracranial arterial dissection (IAD) in the anterior circulation is rare.
This study aimed to investigate the clinical and morphological characteristics of the sponta-
neous intracranial artery dissection.

Methods: We retrospectively reviewed patients diagnosed with spontaneous intracranial ar-
tery dissection in the anterior circulation and treated between January 2015 and December
2022 in our institute. We excluded patients with extracranial cervical ICA artery dissection,
those without follow-up imaging, and cases where the etiology of dissection was not acute
ischemic stroke. Acute infarction and dissection lesions were identified by MRA with MRI or
CTA. We performed digital subtraction angiography for all the patients.

Result: A total of 42 patients were included in the study. Patients’ mean age was 49.40 (IQR,
41.5-57.0) years and 31 (73.8%) of the patients were men. The mean BMI was 24.8 (18.2-35.4)
kg/m2 an multiple dissection was found in eight (13.6%) patients. 29 (69.0%) dissections were
located on the middle cerebral artery, 7 (16.7%) on the anterior cerebral artery and 6 (14.3%)
on the distal internal carotid artery. The morphology of dissection showed the following distri-
bution: stenosis without dilatation (n=18, 42.9%), stenosis and irregular enlargement, or in oth-
er words, complex type (n=10, 23.8%), and occlusion (n=14, 33.3%). Nine patients underwent
indirect revascularization surgery and five patients underwent direct bypass surgery and one
patient underwent endovascular treatment. Nine (21.4%) patients had poor clinical outcome
(modified Rankin Scale score 3- 6) after discharge. All of them received anticoagulant or anti-
platelet drug therapy, with 30 patients (71.4%) using antiplatelets, 7 patients (16.7%) using an-
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ticoagulants, and 5 patients (11.9%) using both antiplatelets and anticoagulants as treatments.

During the follow-up period, change in the morphology of dissection in patients showed two
patterns in the affected vessel: resolution (favorable) and no interval change or occlusion (un-
favorable). For morphologically complex type IAD, a history of ischemia (P = .023), coronary
heart disease (P = .044), diabetes mellitus (P = .001), hypertension (P = .024), and symptoms
triggered by exercise (P = .044) were identified as related factors when compared to non-com-
plex type IAD. High C-reactive protein (P = .024) and WBC count (P = .012) were identified as
significant factors in the laboratory data related to a poor clinical outcome. We found that a fa-
vorable radiologic outcome was associated with the morphologically complex type (P = .005)
and sex (P =.019).

Conclusion: Complex type IAD showed a higher rate of resolution on follow-up images com-
pared to cases of stenosis without dilatation and obstructive type IAD following medication
treatment. Factors associated with poor clinical outcomes include high CRP and WBC count,
while factors related to favorable radiologic outcomes include morphologically complex type
and sex.
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Comparision of clinical and radiological outcomes
between suction aspiration method and combination
method of intra-arterial therapy (IAT) in large artery
occlusion: prospective multicenter trials: interim results of
COMPETE trials

Sung-Chul Jin®, Yunhyeok Choi',Joonwon Lee? Hae-Won Koo®, Duck-Ho Goh*, Sang-
Young Kim®, Won Deog Seo*, Yeon-Ju Choi’, YoungJin Lee®, YoungJin Jung’, Seung Hun
Sheen?, Chang-Hyun Kim’, Eun-Oh Jeong™, Hyon-Jo Kwon™

‘Departement of Neurosurgery, Inje university, Haeundae Paik Hospital; “Department of Neurology, Inje university, Haeundae
Paik Hospital; *Department of Neurosurgery, llsan Paik Hospital: “Department of Neurosurgery, Daegu Goodmorning Hospital;
*Department of Neurosurgery, Pohang Stroke and Spine Hospital: °Department of Neurosurgery, Pohang SM christianity
Hospital: "Department of Neurosurgery, Yeungnam University Medical Center: ®Department of Neurosurgery, Bundang CHA
Hospital: "Department of Neurosurgery, Keimyung University Dongsan Hospital; *°Department of Neurosurgery, Chungnam
National University Hospital

Objective: Comparision of clinical and radiological outcomes between suction aspiration
method and combination method of intra-arterial Therapy (IAT) in large artery occlusion
(COMPETE) is a prospective multi-centered randomization trial evaluating the non-inferiority of
successful recanalization using suction aspiration as primary modality to that of combination
method. This interim analysis reports outcomes for the first 103 patients enrolled in COMPETE
trial.

Methods: Primary endpoint is a successful recanalization rate after thrombectomy including
first pass recanalization rate. Secondary endpoints include failure rate, and procedural
morbidity and mortality.

Result: First pass recanalization rate was not significant different between suction aspiration
and combination modality (n=21 (40.4%) vs. n=28 (54.9%), p=0.201). total number of
thrombectomy trials was not significant different between suction aspiration and combination
modality (median [IQR];n=2 [1-2.3] vs n=1 [1-2]). Multivariable logistic regression analysis
showed that first pass recanalization was independently associated with stroke etiology of
cardioembolism (adjusted OR, 3.04 [95% Cl, 1-9.27]; p=0.05).
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Conclusion: These interim results provide preliminary evidence of non-inferiority of suction as-
piration to combination method in large artery occlusion feasible to both modalities including
suction aspiration and combination method.
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The Influence of Retriever Stent Size on Mechanical
Thrombectomy for Distal Middle Cerebral Artery
Occlusion

Seung Yoon Song, Shin Ho Park, Dong Hoon Lee, Jae Hoon Sung

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

Objective: In the thrombectomy era, indications of endovascular procedure for acute ischemic
stroke (AIS) patients have gradually expanded. Recently, it has been indicated for medium ves-
sel occlusions(MVOs). However endovascular techniques and devices for MVOs have not been
established yet. We evaluated the patients who received mechanical thrombectomy due to
MVQOs in the aspect of retriever stent size (3mm vs 4mm).

Methods: From Jan. 2015 to Jun. 2023, 665 endovascular procedures for AIS were performed
in our institution. 127 cases were distal middle cerebral artery (M2 and M3 segment) occlusion.
After excluding the proximal and mid M2 segment, 38 patients with distal M2 or M3 segment
occlusions were included in the study. Baseline characteristics, revascularization rates, hemor-
rhage rates, outcomes, and mortality were analyzed.

Result: Except three of contact aspiration, 35 cases were divided into 3mm retriever stent
group (n=17) and 4mm stent group (n=18). No statistically significant difference was found in
the rate of successful recanalization (94.1% in 3mm vs 100% in 4mm, p=0.49), favorable clini-
cal outcomes (76.5% vs 66.7%, p=0.71), and mortality (5.9% vs 11.1%, p=1.0) between the two
groups. Although 2 cases of vessel ruptures occurred only in the 4mm group, the rates of sub-
arachnoid Hemorrhage (58.8% vs 44.4%, p=0.39) and symptomatic hemorrhage (17.6% vs 5.6%,
p=0.39) were comparable between the two groups.

Conclusion: Despite concerns about relatively small vessel diameters of the distal MCA, there is
no significant difference in outcome and hemorrhagic complications depending on stent size.
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Association of Tirofiban and Intracranial Hemorrhage
After Mechanical Thrombectomy for Acute Anterior
Circulation Occlusion

Dongwook Seo, Sukh Que Park

Department of Neurosurgery, Soonchunhyang University Seoul Hospital

Objective: The primary objective of this study is to investigate the extent of symptomatic
hemorrhage that occurred after the use of tirofiban during mechanical thrombectomy. The ul-
timate aim is to find conditions under which tirofiban can be used safely and effectively.

Methods: We analyzed patients who underwent intra-arterial thrombectomy for acute isch-
emic stroke with anterior circulation vessel occlusion from 2010 to 2022. Tirofiban was used in
cases that appeared to be re-occluded or in cases of intracranial artery stenosis where stenting
was needed. We used 0.5~1.0 mg of Tirofiban and investigated the cases where hemorrhage
occurred afterwards and the mortality rate.

Result: Out of a total of 70 cases, tirofiban was used in 9 cases. Among them, parenchymal
hemorrhage (PH) occurred in 3 cases (33.3%), and symptomatic hemorrhage (SH) occurred in
one case (11.1%). Out of the 9 cases where tirofiban was used, there were 2 deaths (22.2%).
There was no statistical significance compared to the cases where tirofiban was not used (PH:
33.3 % vs 68.9%. p = 0.06; SH: 11.1% vs 16.4%, p=1.000; mortality: 22.2% vs 18.0%. p=0.67).

Conclusion: The use of tirofiban does not appear to increase the risk of hemorrhage or mortal-
ity. However, this is a small-scale single-center study. Further research is needed considering
more detailed aspects of patients” ischemic stroke.
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Correlation between In-stent Restenosis Following
Carotid Artery Stenting and Platelet Reactivity to
Clopidogrel: Quantitative Assessment with P2Y 12
Reaction Unit and Inhibition Rate

Min-Yong Kwon', Sang Hyo Lee?, Yongjae Lee?, Young Deok Kim?, O-Ki Kwon?>?, Seung Pil
Ban*®
‘Department of Neurosurgery, Keimyung University Dongsan Hospital, Keimyung University School of Medicine, Daegu;

“Department of Neurosurgery, Seoul National University Bundang Hospital, Seongnam, Gyeonggi-do; *Department of
Neurosurgery, Seoul National University College of Medicine, Seoul

Objective: The association between in-stent restenosis (ISR) and platelet function in patients
treated with carotid artery stenting (CAS) remains poorly documented. This study aimed to
analyze the correlation between ISR following CAS and platelet reactivity to clopidogrel con-
firmed by P2Y12 reaction unit (PRU) and inhibition rate (IR).

Methods: We retrospectively analyzed 171 patients who underwent CAS with extracranial ca-
rotid stenosis from January 2016 to December 2019. Dual antiplatelet therapy of aspirin 100mg
and clopidogrel 75mg started at least 5 days before CAS. Clopidogrel resistance was measured
with the PRU and IR of VerifyNow. The degree of ISR was classified into R1 (mild luminal ste-
nosis of <50% in the range of <50% of the total length of the stented carotid artery), R2 (mild
luminal stenosis of <50% in the range of >50% of the total length of the stented carotid artery),
and R3 (moderate to severe luminal stenosis of >50% or occlusion) through carotid comput-
ed tomographic angiography after 24-30 months. The receiver operating characteristic (ROC)
curve method was adopted to determine the quantitative degree of the association between
platelet reactivity and ISR R3. The optimal cut-off values of PRU and IR were derived using the
maximum Youden index.

Result: There were 33 ISRs of R3 (19.3%) and 9 ipsilateral ischemic strokes (5.3%). The PRU and
IR were different between R1 + R2 (176.4 £ 50.1, 27.5 £ 18.7%) and R3 (247.5 = 55.0, 10.3
+ 13.4%) (p<0.001). The area under the ROC curve of PRU and IR was 0.841 and 0.781, and
the optimal cut-off value was 220.0 and 14.5%, respectively. Multivariate logistic regression
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analysis showed that PRU >220 and IR <14.5% were the significant predictive factors for ISR R3
(p<0.001, p=0.017). ISR R3 was independently associated with ipsilateral ischemic stroke after
CAS (p=0.012).

Conclusion: High PRU (=220) and low IR (<14.5%) are related to ISR R3 following CAS, which
may cause ipsilateral ischemic stroke.



Free paper Il. Ischemia

Distal Placement of Balloon Guide Catheter Facilitates
Stent-retriever Mechanical Thrombectomy for Acute
Ischemic Stroke in The Anterior Circulation

In-Hyoung Lee, Sung-Kon Ha, Dong-Jun Lim, Jong-Il Choi*

Department of Neurosurgery, Korea University Ansan Hospital, Korea University College of Medicine

Objective: Although balloon guide catheters (BGCs) have been demonstrated to improve re-
canalization and functional outcomes by enabling proximal flow control and forced aspiration
during mechanical thrombectomy (MT), the significance of the BGC location has been over-
looked. We evaluated the impact of BGC location during MT for anterior circulation acute isch-
emic stroke (AIS).

Methods: Patients were divided into the proximal and distal BGC groups according to the BGC
tip location relative to the lower margin of the C1 vertebral body. Endovascular and clinical
outcomes were compared between the two groups, including subgroup analyses of the two
types of extracranial internal carotid artery (ICA) anatomy, categorized based on cerebral angi-

ography.

Result: A total of 124 patients were analyzed, with 62 each in the proximal and distal BGC
placement groups. The distal BGC group had higher rates of first-pass recanalization (FPR)
(38.7% vs. 17.7%, P=0.009) and favorable outcomes (64.5% vs. 46.8%, P=0.047) with shorter
procedure time (47.5 min vs. 65 min, P=0.001) and fewer distal embolization (3.2% vs. 12.9%,
P=0.048) than the proximal BGC group. FPR was also more frequently achieved in the dis-
tal BGC group of patients with tortuous ICA (37.0% vs. 12.5%, P=0.029). Multivariate analysis
showed that distal BGC placement was an independent predictor of FPR (odds ratio, 3.092;
95% confidence interval, 1.326-7.210; P = 0.009).

Conclusion: Distal BGC placement facilitates MT for AIS in the anterior circulation. Therefore,
we suggest distal BGC placement to maximize the effect of thrombectomy, even for tortuous
extracranial ICA.
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Luncheon Symposium

Advancing Outcomes of Endovascular Treatment: The
Role of Perclose ProStyle in Vascular Closure Techniques

Sunghan Kim

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

Vascular access and closure are crucial aspects of endovascular procedures, with complications
at the access site being a significant predictor of adverse outcomes. This presentation is ded-
icated to examining vascular access methodologies and the evolution of closure techniques,
with a particular focus on the newly introduced Perclose ProStyle Vascular Closure Device (VCD).
It will evaluate the design, application, and potential of Perclose ProStyle in enhancing proce-
dural safety and facilitating patient recovery. Furthermore, the presentation will delve into the
complications associated with the vascular access site, outlining strategies for prevention and
management to improve overall procedural success. Through detailed analysis and discussion,
this presentation will underscore the importance of advanced closure devices like Perclose
ProStyle in the current landscape of endovascular interventions.
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Our Current Strategy for MeVO Treatment - AXS Vectad4é
Aspiration Catheter

Naoto Kimura

Iwate Prefectural Central Hospital, Japan

Many reports show the effectiveness of thrombus retrieval therapy for MeVO (medium vessel oc-
clusion). We reviewed the changes in treatment strategies for MeVO at our hospital and the use-
fulness of Vecta46.

Our first strategy for MeVO was combined technique, from April 2020. 42 patient was treated with
combined technique(Age 80.8 ).Average number of passes was 1.40. TICI [IB/Ill was 86.1% but in-
tracranial bleeding was seen in 27.8.

After launch of VECTA46, we change our first line strategy for MeVO to aspiration technique.
17(Age 81.6 ) patient was treated with VECTA46. Average number of passes was 1.15. TICI lIb/Ill
was 93.8% and no bleeding was seen.

Aspiration technique using Vecta46 may be safe and effective for MeVO treatment comparing
combined technique.



Luncheon Symposium

Electromagnetically Controllable Microrobotic
Interventional System for Active Guidewire Steering

Hongsoo Choi

Department of Robotics and Mechatronics Engineering, Daegu-Gyeongbuk Institute of Science and Technology (DGIST), Daegu,
Republic of Korea

Robotic magnetic systems offer potential advantages in interventional procedures, such as
precise and fast control of magnetically steerable interventional tools (e.g., guidewires and
catheters) in tortuous vessels. Recently, a robotic magnetic interventional system named ‘Elec-
tromagnetically Controllable Microrobotic Interventional System (ECMIS)" that enables remote
manipulation and active steering of guidewires for the treatment of cardiovascular diseases
was developed. The ECMIS consists of a microrobotic guidewire in which a soft magnetically
steerable robot (MSR) is attached to the tip of a guidewire, a human-scale electromagnetic
control system, a biplane X-ray imaging unit, and a master-slave system. The flexible magnetic
MSR at the tip of the guidewire exploits magnetic torques for active guidewire steering upon
magnetic actuation. The microrobotic guidewire can be advanced and retracted by the mas-
ter-slave system in a teleoperated manner. The ECMIS may open new avenues in multiple ar-
eas of vascular interventions.
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Traumatic Carotid Cavernous Fistula: Case Series and
Consideration of Determining the Time of Endovascular
Treatment

Young Ju Lee, Ja Ho Koo, Eui-Hyun Hwang, Ji Hye Song, Yong-cheol Lim

Department of Neurosurgery, Ajou university medical center

Objective: Traumatic carotid cavernous fistula (tCCF) is a rare condition that can happen after
head trauma. It can cause eye problems and even severe bleeding or lack of blood flow in the
brain. Furthermore, when it occurs with severe traumatic brain injury, poor prognosis is expect-
ed, and determining when to treat the CCF is difficult. In this retrospective study, we reviewed
the medical records and imaging data of tCCF patients to consider the proper time to endo-
vascular treatment of tCCF in the acute traumatic brain injury patients.

Methods: In this study, we conducted a retrospective review of patients admitted to our med-
ical center from 2006 to 2023 and diagnosed with tCCF by diagnostic cerebral angiography.
A total of 21 cases of tCCF were analyzed. We grouped patients by the length of time interval
between trauma and treatment. The patients who treated within 24 hours were classified as
“hyperacute” group, within 7days as “acute” group, within a 14days as “subacute” group and
after 14days as “chronic” group.

Result: All 21 patients were treated by endovascular coil embolization. One patient had pene-
trating injury of head and the other 20 patients had blunt head trauma. There were 17 patients
whose GOS is 4 or 5, two patients discharged with GOS 3, and one patient discharged with
GOS 2. One patient died during hospitalization and was the only "hyperacute” group patient
among the 21 patients. Three patients were “acute” group and other 17 patients were “chronic”
group. The average time interval from injury to treatment was 63 days. The GOS of “hyperacute”
group was 1 and “acute” groups were 2, 3 and 4 respectively. The GOS of “chronic” group pa-
tients were 4 or 5 except one case of GOS 3 who was treated by total occlusion of injured ICA.

Among 21 patients 14 patients had collateral circulation through anterior communication
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artery or posterior communicating artery to the circulation of injured side. The “hyperacute”
group patient, two patients among 3 patients of “acute” group and 10 patients among 17 pa-
tients of “chronic” patient group had collateral circulation. The “hyperacute” group patient had
faint collateral circulation and suffered infarction of injured side after total occlusion of injured
ICA to die due to infarction swelling. One of the “acute” group patients had both ACA territory
infarction which aggravated after endovascular treatment and was discharged with GOS 2.

Conclusion: Treatment of tCCF with acute traumatic brain injury is difficult and even deter-
mining when to conduct the endovascular treatment is not easy, but research on this issue is
limited as far as we know. Based on this case series, when it comes to determine the time of
endovascular treatment of tCCF, delayed endovascular treatment considering the collateral
circulation rather than immediate ICA occlusion after trauma should be helpful to the patient’s
prognosis.
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Transvenous Embolization along with Intraprocedural
Image Fusion Technique for Complex Intracranial Dural
Arteriovenous Fistula

Oh Sol Hooy, Jai Ho Choi, Bum Soo Kim, Yong Sam Shin
Department of Neurosurgery, Seoul St.Mary's Hospital, The Catholic University

Objective: This study aimed to investigate the efficacy and safety of an intraprocedural image
fusion technique using flat-panel detector computed tomography-based rotational angiogra-
phy (FDCT-RA) and image fusion (IF) for the transvenous approach in treating intracranial dural
arteriovenous fistulas (dAVFs).

Methods: A retrospective review was conducted on patients who underwent transvenous em-
bolization for dural AVFs. The patients were classified into two groups according to the treat-
ment technique used: the FDCT-RA and IF technique group and the conventional technique
group. The primary outcomes assessed were the angiographic and clinical outcomes, compli-
cations, fluoroscopy time and radiation exposure. Univariate analyses were performed to com-
pare the two treatment modalities.

Result: Eighty-six patients with intracranial dAVFs were treated with transvenous embolization
(TVE), of which 37 patients underwent transvenous approach with flat-panel detector comput-
ed tomography-based rotational angiography (FDCT-RA) and image fusion (IF) technique used.
The FDCT-RA and IF group showed difference in the location of dAVFs, occlusion state of the
sinus, and access routes in comparison to the conventional treatment group. The FDCT-RA and
IF technique was predominantly used for dAVFs involving the anterior condylar confluence
and cavernous sinus with ipsilateral inferior petrosal sinus (IPS) occlusion. Patients treated with
this technique demonstrated a higher rate of complete occlusion (91.9%, n=34) compared
to those treated with the conventional technique (79.6%, n=39), but this difference was not
statistically significant (p=0.136). Although the implementation of this technique during the
treatment procedure showed a tendency to decrease both fluoroscopy duration and radiation
dose, the observed results did not reach statistical significance (p=0.315, p=0.130).
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Conclusion: The intraprocedural image fusion technique using FDCT-RA for transvenous
treatment of intracranial AVFs could provide help in treatment of dAVFs of certain locations or
access routes. It can provide aid in microcatheter navigation, without increasing the radiation
exposure and fluoroscopy time.
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Combined Approach of Symptmatic Inaccessible Dural
Arteriovenous Fistulas

Yuseng Song, Jae Sang Oh, Min Jung Kim, Young Woo Kim
Department of Neurosurgery, Uijeongbu St. Mary's Hospital, College of Medicine, The Catholic University of Korea

Objective: Recently dAVFs has treated by transarterial approach and transvenous approach to
cure it. But when dAVFs has high grade of type of Cognard, transarterial appraoch was failed in
state of incomplete occlusion. We introduced a case of combined approach of dAVFs on supe-
rior sagittal sinus (SSS)

Methods: 67 years old male was admitted on ER with suddenly hemiparesis and mental
change. His intermittenet hemiparesis and drowsy conciousness after admission were aggra-
vated. Angiograms showed the high grade type of dAVF with cortical venous reflux. So we
planned the endovascular management..

Result: With transarterial approach and surgical approach, Onyx and coil embolization was
performed. Transarterial approach Onyx embolization was done as followed by surgical ap-
proach. Final angiogram showed the complete obliteration of dAVFs. His symptome was re-
covered dramatically.

Conclusion: Intractable dAVF is sometimes hard to treat its location and configuration of arteri-
al pathway or occlusion of venous system. So we introduced combined approach is usedful as
next options.
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3D-printed Patient-specific Circles of Willis with
An Intracranial Aneurysm and Their Application to
Neurointerventional Endovascular Simulation

Jung-Jae Kim',Yeonwoo Kim?, Hyeondong Yang?, Kwang-Chun Cho’, Yong Bae Kim®, Je
Hoon Oh?

‘Department of Neurosurgery, Yonsei University, “Department of Mechanical Engineering, Hanyang University

Objective: The intracranial aneurysm (IA) is a common cerebrovascular disease, and the en-
dovascular treatment (EVT) is typical treatment procedure for IA. However, EVT in the cerebral
artery requires sophisticated techniques due to the tortuous and narrow structure of the artery,
posing a challenge for less-experienced neurosurgeons. The difficulty of EVT in the cerebral ar-
tery led to requirements for neurointerventional endovascular simulator (NES) that enables to
obtain endovascular interventional plans and techniques by performing endovascular proce-
dure simulations.

Methods: A tubular, transparent, and patient-specific CoW replica is fabricated with realistic di-
mensions and elasticity using a combination of 3D printing and dip coating technique. First, a
real-scale CoW core substrate is constructed using an extrusion-based 3D printing technology,
then the thickness of the vascular wall is manipulated by coating the core substrate layer by
layer, and finally the core substrate is dissolved to produce a tubular CoW structure. A liquid-as-
sisted dip coating method is utilized and optimized for uniform and high-quality coating layers
on the tortuous CoW core substrate. Moreover, the effectiveness of the CoW replica is demon-
strated through an in-house NES. For the evaluation of efficacy, we performed an in-vitro simu-
lation of coil embolization with the developed NES and CoW replica. After completing the coil
embolization, a red fluid was injected through the guiding catheter to make the intraaneurys-
mal flow visible while circulating the pulsatile flow. We compare the flow near the IA before
and after the in-vitro coil embolization simulation.

Result: Before coil embolization, the red fluid fully flowed into the IA. However, after coil em-
bolization, the coils disrupted the red fluid flows into the IA and reduced the intra-aneurysmal
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flow, indicating that the IA was assumed to be well treated. In a real situation, the coils inside

the IA induce blood clotting and prevent the blood flow into the IA, and the IA will eventually
be treated.

Conclusion: The proposed method paves a new way for practical and reliable endovascular

simulations, which would help significantly improve the clinical outcomes of current IA treat-
ments.
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Endovascular Treatment of Intracranial Aneurysms Using
the LVIS EVO stents: A Single-Center Experience

Kim Junyoung, Sukh Que Park

Department of Neurosurgery, Soonchunhyang Univ. Seoul Hospital

Objective: Low-profile, self-expandable stents have expanded therapeutic options for treating
intracranial aneurysms, and the Low-Profile Visualized Intraluminal Support (LVIS) EVO stent
has been now used as a novel tool for complex cases. In this single-center study, we report our
early experience with the LVIS EVO stent, aiming to assess its safety and efficacy.

Methods: Between January 2022 and October 2023, we treated 24 cases involving 22 patients
with both ruptured and un-ruptured intracranial aneurysms using LVIS EVO stent-assisted coil
embolization. Comprehensive clinical data, including patient demographics, past medical
history, aneurysm location, procedural outcomes, peri-procedural and post-procedural com-
plications, and follow-up results were collected. The obliteration rates were estimated using a
modified Raymond-Roy classification (mRRC), while patient outcomes were assessed with the
modified Rankin scale (mRS).

Result: A total of 24 intracranial aneurysms (10 ruptured, 14 un-ruptured) in 22 patients were
treated using LVIS EVO stents. There were 6 cases of incomplete stent deployment. In early
follow-up assessments, 16 aneurysms (67%) achieved nearly complete occlusion (mRRC 1&2),
while 8 aneurysms showed a residual aneurysm sac; 1 case was effectively managed with flow
diversion. There were 3 cases (13%) of intra-procedural thromboembolic complications, but no
post-procedural re-bleeding events. 6-month follow up MRA was available for the 13 patients
(54%) , and 11 patients (85%) achieved complete occlusion while 2 patients had residual neck.
All patients experienced favorable post-procedural outcomes (MRS 0 & 1).

Conclusion: Currently, only a limited number of studies have explored the use of the LVIS EVO
stent in clinical practice for intracranial aneurysm treatment. This single center study provides
the experience of safety and efficacy, including management of complications. Additional pro-
spective, comparative, larger-scale studies are necessary to confirm its long-term efficacy, safe-
ty, and potential superiority of the LVIS EVO stent relative to other devices in procedure.
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Early Technical Experience with the Target Tetrahedral
Coil(TARGET TETRATM); What Is Its Optimal Role for
Aneurysm Coiling?

Objective: Recently, the Target tetrahedral coil (Stryker Corp., Kalamazoo, Michigan, USA) has
been developed. It is specially designed for persistent maintenance of typical 4-directional en-
tanglement, just like wave-dissipating concrete blocks on the coast. We'd like to share our early
experience of this coil focusing on its unique characteristics and efficacies.

Methods: A retrospective study was conducted on all patients undergoing aneurysm coiling
with Target tetrahedral coils to evaluate safety and efficacy. Between April 2023 and June 2023,
18 patients were treated for 19 cerebral aneurysms with Target tetrahedral coils at one center.
Subsequent results were assessed using the Raymond-Roy scale.

Result: Mean aneurysm size was 5.0 == 2 mm X 4.7 £ 2 mm (width x height). Mean neck size
was 3.5 £ 1 mm. Mean dome-to-neck ratio was 1.44. Out of 19 cases, 13 were performed using
either single or double catheter technique (68.4%), while 6 cases involved the use of stent-as-
sisted technique (31.6%). Target tetrahedral coil was used as a framing coil in 9 aneurysms and
as a filling coil in 10 aneurysms. With its strong shape memory characteristics, the Target tetra-
hedral coil showed early rotational behavior followed by stable occupation behavior. The suc-
cessive and successful completion of these two steps without neck protrusion or catheter kick-
back are key determinants of final detachment. The final Raymond-Roy | or Il occlusion was
achieved in 85.7%. Our cases will demonstrate its unique behavior intuitively.

Conclusion: Based on its unique characteristics and our experience, we recommend the Target
tetrahedral coil as an initial framing coil, rather than a filling or finishing one.
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Poster

Strategic endovascular approach to uncoilable ruptured
blood blister-like aneurysm using stent-only technique
with the Accero stents

Yungbaeg Park, Yongjae Lee

Department of Neurosurgery, Seoul National University Bundang Hospital

Objective: The endovascular treatment of ruptured blood blister-like aneurysms (BBAs) is a
complex endeavor when stent-assisted coiling is not feasible due to the aneurysm'’s shallow
shape or technical challenges in microcatheter superselection. Given the constraints of the
Korean health insurance system, which does not approve the use of flow-diverting stents for
ruptured aneurysms, we explore the viability of stent-only technique with the Accero stents
(Acandis, Pforzheim, Germany), which exhibit flow-diverting effects with high metal coverage.

Methods: We present two cases of ruptured BBAs with uncoilable morphology. The first pa-
tient, a 40-year-old male who presenting SAH, was confirmed a ruptured BBA located in the
lateral direction of the left supraclinoid ICA. The aneurysm measured 2.9x2.7 mm with an ex-
ceptionally shallow height of 0.7 mm, rendering microcatheter superselection unfeasible. The
second case involved a 28-year-old male who presenting SAH, was confirmed a ruptured BBA
in the lateral direction of the left supraclinoid ICA. The dimensions of this aneurysm were 2.7x2.4
mm with a height of 1.0 mm, also exhibiting a shallow morphology.

Result: In our two cases, only the Accero stent was deployed on the ruptured BBAs, and wall
apposition of the stent was enhanced using a compliant type balloon. Post-procedure, both
patients were managed in the intensive care unit with strict blood pressure control and there
was no rebleeding of the ruptured BBA.s In the first male patient, a follow-up DSA performed
two weeks post-stenting revealed an increase in the aneurysm size to 3.2x2.5 mm with a
height of 1.4 mm, for which a small-sized coil was inserted and an additional flow-diverting
stent (Pipeline Flex with Shield Technology, Medtronic) was deployed. A subsequent DSA after
two weeks showed complete obliteration of the ruptured BBA. The second male patient was

www.konesonline.orkr 85
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turned out a healed lesion on a DSA performed one week after stenting. Further follow-up CTA
at two week and one month showed no signs of regrowth, and the patient continued to be
monitored on an outpatient clinic.

Conclusion: For uncoilable ruptured blood blister-like aneurysms (BBAs), the Accero stent with
high metal coverage can provide the ability to stabilize ruptured BBAs, and it allows for a strat-
egy where further treatment can be planned with short-term follow-up observations.
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Poster

Ambiguous spontaneous Intracranial bilateral vertebral
artery dissection Patient who had trauma and loss of
consciousness: Case report

Hoon Seok, In chul Yang, Ho Jun Yi, Bum-Tae Kim, Dong seong Shin

Department of Neurosurgery, Soonchunhyang University Bucheon Hospital, Bucheon

Background: Intracranial vertebral artery dissection(VAD) is the most common intracranial arterial
dissection. Some types of VAD can have good prognosis after reconstitution of the vessel lumen
with excellent prognosis spontaneously, but others, sometimes can progress to severe stroke that
needs other treatment. Recently, Endovascular treatment (EVT) is suggested as a treatment option
for VADs due to perceived low rates of procedure-related morbifity with good efficacy.

Case presentation: Recently, We experienced ambiguous bilateral VADs presenting with
scanty subarachnoid hemorrhage in interpeduncular cistern and tentorial subdural hemor-
rhage that was mild a lot on the left side. A-51-year-old women visited local hospital after
Loss of consciousness and minor slip down trauma. After brain CT, MRI & head MRA, TFCA was
evaluated. bilateral distal vertebral fusiform dissecting aneurysm was founded. Right dissecting
aneurysm had dissecting flap. She had minor headache and other neurologic deficit was not
presented. At the local hospital, She was transferred at our emergency center.

Concerned patient history and dissecting aneurysm'’s shape and location, It was possible not
spontaneous ruptured bilateral dissecting aneurysm but also traumatic hemorrhage. or rup-
tured Rt distal VA dissection. But We could not be certain that the left distal dissecting VA had
not ruptured because disseting aneurysm was in bed shape and hematoma location. Few days
later, although f/u TFCA and vessel wall image MRI was checked, bilateral VA dissecting aneu-
rysm shape and intraluminal flap was no changed. We decided to operation at bilateral dis-
secting VAD. We planed to occlude the Rt distal VA(trapping) in non-dominent VA and Lt distal
VA stent assist coiling using reconstructive treatment in dominent VA considered PICA orifice &
ant. Spinal artery.

Keyword : Endovascular treatment, Dissection, Dissecting aneurysm, Vertebral artery
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New development of dissection in intracranial vertebral
artery in the patient on follow-up after coil embolization
of unruptured paraclinoid aneurysm

Ahn Seong Yeol

Department of Neurosurgery, Myong Ji Hospital, Goyang

We report a case of a 51 year old woman with history of coil embolization of unruptured para-
clinoid aneurysm (UPA) has develop a new headache after two years on follow up. The patient
had no symptoms after coil embolization for UPA. After two years on follow up, the patient
has complained of severe headache in occipital. On unscheduled magnetic resonance angiog-
raphy, new dissection with bleb in right intracranial vertebral artery (V4 segment) developed.
Trapping of dissection was performed. The patient’s symptom has improved after trapping of
dissection in V4 segment. Clinician is apt to ignore nonspecific symptoms like headache or diz-
ziness of the patients on follow up after treatment. But, sometimes, critical problem can come
up like this case.
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Incomplete Oculomotor Nerve Palsy Following Carotid
Cavernous Fistula via Transvenous embolization; Lessons
Learned

Giyong Yun

Department of Neurovascular, Soonchunhyang University College of Medicine, Cheonan

Objective: Transvenous embolization (TVE) is the primary option for endovascular treatment
of carotid cavernous fistula (CCF) due to its safety and efficacy of obliteration of the fistula. But,
it can sometimes give rise to several complications including venous congestion, sinus perfo-
ration, and cranial nerve palsy. The oculomotor nerve palsy mostly occurred immediately after
TVE procedure, while delayed onset of oculomotor nerve palsy has been rarely reported. We
want to share our experience of incomplete oculomotor nerve palsy after successful coil em-
bolization of CCF.

Methods: A 57-year-old woman presented with persistent headache, dizziness, pulsatile tin-
nitus lasting for over a year. But she had no limitations in extraocular muscles, and there were
no signs of exophthalmos or ecchymosis. The magnetic resonance imaging (MRI) showed
signal voids in the both cavernous sinus and digital subtraction angiography (DSA) revealed
the spontaneously arised bilateral dural arteriovenous fistula (AVF) on cavernous sinus. She
underwent treatment for the left CCF (Barrow type C) through TVE initially, and one week later,
she also received TVE for the right CCF (Barrow type D). After second treatment, the symptoms
were completely resolved, however, two weeks later, she developed incomplete oculomo-
tor nerve palsy. The oral corticosteroid was administrated and the close follow-up evaluation
would be needed.

Result: After initial TVE treatment, the symptom was not relieved and the DSA showed more
aggravated fistula flow on the other side CCF. The subsequent was needed for the potential
for worsening of the remained and aggravated fistula flow and for the improvement of symp-
toms. Finally, we achieved complete obliteration of bilateral dural AVF on cavernous sinus with
total 465cm of coil mass, and it induced the pupil sparing incomplete oculomotor nerve palsy
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on right side.

Conclusion: A possible mechanism for oculomotor nerve palsy after TVE is direct compression
by the coil mass. We had concerned about the risk of cranial nerve palsy, so we did not densely
pack the lateral side of internal carotid artery. Instead, we focused on the reflux of the superior
ophthalmic vein and densely pack the anterior portion of cavernous sinus. Unfortunately, it
would be the cause of oculomotor nerve palsy. In such cases like bilateral dural AVF on cavern-
ous sinus, the radiosurgery might have been a slightly better treatment option, if considering
the patient.
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Vertebral arteriovenous fistula secondary to ruptured
vertebral artery aneurysm

Chang-Young Lee

Department of Neurosurgery, Dongsan Medical Center, Keimyung University School of Medicine

The author presents the case of a patient who developed sudden onset of dizziness and pul-
satile tinnitus that was found to be associated with a vertebral arteriovenous fistula due to V3
aneurysm rupture. The aneurysm was successfully obliterated with transarteiral stent -assisted
coiling, after which the patient was symptom-free. Although vertebral arteriovenous fistula
caused by V3 aneurysm is rare, this pathology should be considered in the differential diagno-
sis of dizziness and pulsatile tinnitus. Endovascular treatment appears to have been successful
in resolving the symptoms associated with this pathology.
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Occlusion of branch vessel after flow diversion in vertebral
artery dissecting aneurysm: A case report

Tae-Kyu Lee, Hyeong Jin Lee, Seon Woong Choi, Sung han Kim, Hoon Kim, Ik Seong Park,
Seong-Rim Kim

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

The DERIVO embolization device (DED), a type of flow diverter (FD), has become an accepted
treatment option with good clinical outcomes for vertebral artery dissecting aneurysm (VADA).
We describe a case of major branch vessel occlusion following DED deployment.

A 67-year-old male patient complained of persistent headaches. We confirmed a VADA mea-
suring 13.85 x 7.42 x 9.87mm on magnetic resonance angiography (MRA) and digital subtrac-
tion angiography (DSA). Because of his family history, he wanted interventional treatment rath-
er than the option of follow-up with drug treatment, and we planned FD treatment.

We deployed the DED with complete coverage of the dissection flap, including the posterior
inferior cerebellar artery (PICA) ostium. A twisting in the FD occurred in the latter half of the
deployment. When we tried to pass a microwire to expand the balloon, the twist was released.
However, a slowdown in PICA blood flow was noted. PICA territory infarction and lateral med-
ullary infarction occurred sequentially several days after treatment.

Several studies to date have demonstrated that FD treatment alters blood flow in branch ves-
sels or increases blood flow in collateral vessels without causing occlusion of major branch ves-
sels. Rather, there are studies showing that the blood flow velocity in branch vessels increases.
There are also studies showing that twisting during the procedure, as in our case, is not a risk
factor for branch vessel occlusion.

We expected changes in PICA flow due to flow diversion or collateral blood supply, but the
results were different. We focused on twists and releases that occurred within a few minutes of
the procedure and discussed the impact of these events on outcomes. We concluded that the
rotational force generated by release of twisting was transmitted to the VA and consequently
caused occlusion due to bending or kinking of the PICA ostium.
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