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[ Scientific Session I : Para-ophthalmic Aneurysm

Para-ophthalmic Aneurysm
- Surgical anatomy -

Sung—Pil Joo, Tae—Sun Kim
DEPARTMENT OF NEUROSURGERY, CHONNAM NATIONAL UNIVERSITY

B MEMO

Classification of paraclinoid aneurysms

Neck Dome Projection

[Cavernous (C4) segment aneurysms|

Intracavernous aneurysms Extradural Extradlural Variable

Transitional cavernous aneurysms Extradural Intradural Superior
[Clinoid (C5) segment aneurysms |

Clinoid segment aneurysms Extradural Extraclural Variable

Ophthalmic artery aneurysms (infrequent) Extradural Extradlural Superior
‘Oy)hlhalmi(‘ (C6) segment nn9u|y5n15|

Ophthalmic artery aneurysms Intradural Intradural Superior

Superior hypophyseal aneurysms Intradural Intradural Medial

Carotid cave aneurysms Intradural Intra- or extradural Inferomedial

Posterior carotid wall aneurysms Intradural Intra- or extradural Inferoposterior

Superior hypophyseal
aneurysm

Carotid cave |
aneurysm

Kim JM. et al.: Neurosurgery, Vol. 46, No. 3, March 2000

Paraclinoid An.

B. Superior Viev

® OphA

® SHA

® Variant - Dorsal carotid An
- Carotid cave An.
- Clinoid segment An
- Ventral carotid An.

C. Anterior View
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Paraclinoid aneurysms

U4 Arising from the ICA in close proximity to the ACP

Broad concept Narrow concept
« Intracavernous, + Clinoid segment

« Clinoid, * Ophthalmic segment
« Ophthalmic,
* P-com ICA segment

-The complex relationship of the vascular, neural, dural, and
osseous structures surrounding the paraclinoid aneurysm often
makes operative obliteration challenging

- Multiplicity

Segments of ICA

C7 Communicating

Carotia
nel
- Gonvcal

c1
D. A. Bouthillier et al. 1996

C.H.Gibo et al. 1981

Classification

4 Rhoton U Van Loveren
v’ Cervical (C1) v' Cervical (C1)
v Petrous (C2) v’ Petrous (C2)
v Cavernous (C3) v' Lacerum (C3)
v Supraclinoid (C4) v Cavernous (C4)
v Clinoid (C5)
v" Ophthalmic (C6)
v' Communicating (C7)

16




Fd8 : Para-ophthalmic Aneurysm - Surgical anatomy -

Petrolingual ligament

Common

W C4 - Cavernous Segment
carotid artery —1

B. Internal Carotid Artery, Left Lateral View

Arterial Anatomy

2 N
van Loveren Classification

B C5 - Clinoidal Segment
 C6 - Ophthalmic Segment
¥ C7 - Communicating Segment

-- Van Loveren classification

Gross

For. Rotund%

L

F;"‘f Ovale

Anatomy

O Petro lingual ligament

ant. bend
v Various turtuosity

Carvenous Segment

v Vertical portion, post. Bend, horizontal portion,

~ proximal dural ring

Distal fing
Proximal fing

Anterior loop
Medial loop
Lateral loop

MEMO

17
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MEMO

Branches of Carvenous Seg.

v" Meningohypophyseal trunk
- tentorial a.(marginal & basal)
- inf. hypophyseal a.
- dorsal meningeal(lat. clival) a.

v Inferolateral trunk (vascular network
trunk

of paracarvenous dura) et K :

- a. of foramen rotundum 4

phtha

B

—_—McConnell's

A=

v’ Capsular a. of McConell

>tid @ nct
Arfery of the_inferior cavernous sinu

Clinoid Segment

0 Between proximal & distal dural rings

v" Wedge shaped segment medial to ACP

v" Difficult to define precise dural ring

v Generally no arterial branch, rarely SHA or Oph. A
v Great caution in decision making for aneurysm

«The incompetence of the
proximal dural ring allows
extension of the cavernous
venus plexus around the C5
up to the distal dural ring
(clinoid venous plexus)
and there is great variability
in the density of this plexus

Surrounded by the
thin inner dural layer
of the cavernous
sinus

Wrapped in a “dural
sleeve”,which named
“carotid collar”
formed by the inner
dural layer

Approximately 5 mm
in length

18




Fd8 : Para-ophthalmic Aneurysm - Surgical anatomy -

Clinoid space

The space is bounded superiorly by the outer dural layer and inferiorly by the inner
dural layer and represents an interdural, extracavernous, surgically created space

L5 Anterolateral clinoid space

Anteromedial

clinoid space

o
Distal dural ring
Proximal dural ring /

Carotico-oculomotor /
membrane

Kim JM. et al.: Neurosurgery, Vol. 46, No. 3, March 2000

Superior hypophyseal artery

v" Number : average 2.3 per side (range: 1— 4)
v All originated from the medial or posterior aspect of the ICA
v' Pituitary stalk &gland, optic nerve,& chiasm, floor of 3" ventricle

4

MEMO

19



MEMO

Ophthamic Segment

0 Distal dural ring ~ origin of P-Com. a.

v’ Carotid cave ; intradutral & subarachnoid space
v Ophtalmic artery

v Superior hypophyseal artery

Ophthamic Artery

v Arises superior or superomedial side of ICA
v" Intracranial
:origin at just distal to distal dural ring (= 90%)
v' Intracanalicular
v intraorbital
- central retinal a.
- RMA anastomoses with MMA
- LB anastomoses with
zygomatico-orbital br. of STA
- Ethmoidal a. anastomoses with
sphenopalatine a. of
internal maxillary a. menin

Anterior
1 ethmoidal
Lacrimal br: : artery

Posterior
ethmoidal
artery
Gillary arteries
Centralretnal artery

Lateral Medial

Deep recurrent
‘ophthalmic artery

A Normal OphA

C. OphA arising from Clinoidal ICA (C5)

20




Fd8 : Para-ophthalmic Aneurysm - Surgical anatomy -

=~

Ophthalmic artery

< The majority (91%) originated just distal to the distal dural ring (n=64)
* Forty seven (67%) arose within 1 mm of the DDR
* Seventeen (24%) between 1 — 5 mm of the DDR
< Four cases (6%) arose from the clinoid segment below the distal dural ring

< Two cases (3%) arose at the insertion of the distal dural ring with the ring
attached to the ophthalmic artery itself

Communicating Segment

0 P-Com. a. origin ~ ICA bifurcation

v Posterior communicating artery

- arises posteromedial or posterior
side of ICA

- infundibulum
- fetal type
v Anterior choroidal artery
- arises posteromedial , behind ICA
- two segments
- hemiparesis, hemisensory loss, hemianopsia

Carotid collar

Seoane E et al. Neurosurgery 42: 869-886, 1998

v" A membranous dural (periosteal) sleeve that surrounds the
clinoid ICA

v’ Fibrous collar formed by the dura lining the medial surface
of the ACP, the posterior surface of the optic strut, and the
upper part of the carotid sulcus




Carotid collar

Kim JM. et al.: Neurosurgery, Vol. 46, No. 3, March 2000

v A small space exists between the inner dural layer and the
clinoid ICA, which admits veins (clinoid venous plexus)
from the cavernous sinus through the incompetent
proximal dural ring

v' The carotid collar separates the clinoid venous plexus
from the clinoid space

Clinoid
process

Sphenoid | Dura propria
bone

Inner dural layer

Carotid venous plexus

« Venous channels communicating with the anterior part of the cavernous
sinus through a narrow space between the dural collar and the clinoid
segment wall

Optic Sheath

tomy of the Dural Collar (Carotid Collar) and Rings around the Clinold
Segment of the Internal Carotid Artery
[Anatomic Report]
‘Seoane, Eduardo MD; roton, Abet L . WD: d O, Evncro D

Clin. Ven. Plex.
e Car. Collar|

Proximal dural ring

v’ Inner dural layer of the roof of the cavernous sinus

v' Does not fuse with the ICA adventitia, except
posteromedial aspect

v" Interclinoid ligament
v" Incompetent

v" Not true dural ring,

but the surgical landmark

22



Fd8 : Para-ophthalmic Aneurysm - Surgical anatomy -

Distal dural ring

v" Outer dural layer of the roof of the cavernous sinus

v" With the exception of its medial aspect (carotid cave),
tightly bounds to the ICA— not a true circle

v’ Anterior petroclinoid ligament

v" Competent

v" True dural ring

Carotid cave

v A small dural recess of pouch (subarachnoid pouch) in the 1 to 6 O’clock
position medial to the ICA

v' Lies between the carotid artery and carotid sulcus of sphenoid bone

Kobayashi S et al.: J Neurosurg 70:216-221, 1989

Carotid cave (n=70)

+ In the 54 specimens (77%) had a carotid cave

< Forty three (80%) had one or two superior hypophyseal arteries that arose from
the ICA within the carotid cave

« The cave is intradural and contains subarachnoid space

Kim JM. et al.: Neurosurgery, Vol. 46, No. 3, March 2000

MEMO

23



Carotid cave (n=70)

<+ In the 54 specimens (77%) had a carotid cave

« Forty three (80%) had one or two superior hypophyseal arteries that arose from
the ICA within the carotid cave

<+ The cave is intradural and contains subarachnoid space

Kim JM. et al.: Neurosurgery, Vol. 46. No. 3, March 2000

Head positioning

Jeuouayd piepuels

More vertically

Proximal vascular control

cervical ICA exposure (with retrograde suction decompression)
petrous portion by drilling Glasscock’s triangle
temporary clip at clinoid ICA

induced temporary cardiac arrest using adenosine

24
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: Para-ophthalmic Aneurysm - Surgical anatomy -

Anterior clinoidectomy

v'Paraclinoid and parasellar lesion

- Fnh d visuali

ion of the ophthal

ic artery and the proximal neck
- Early decompression and mobilization of the optic nerve
- Improved surgical exposure

A twofold increase in the exposed length of the optic nerve

A three- to fourfold increase in the maximum width of the opticocarotid triangle

Evans JJ, et al; Neurosurgery

46:1018-1023, 2000

B ‘,‘/, MEMO

=~

Bony features of the sellar region

Sphenoid bone:
1) Lesser wings (orbitosphenoids)

2) Greater wings (alisphenoids)

A) Presphenoid portion :
planum sphenoidale
limbus sphenoidale
chiasmatic sulcus
tuberculum sellae

B) Basisphenoid bone :

dorsum sellae — PCP

C) Basioccipital bone (clivus)

hypophyseal fossa (sella turcica)

® Two roots:
a) superior (anterior) root
— forms the roof of optic canal
b) inferior (optic strut) root
— forms the lateral and ventral walls of optic canal
connects the LSW with the basisphenoid
® length: 7.7 mm (3-8 mm), width: 5.6 mm (4-7.8 mm)

25
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MCP: 75% .
~ Bony projec arose from the lateral surface of the body of the
sphenoid bone, approximately 1-2 mm below the TS
Caroticoclinoid foramen : 13%
A complete bony fusion between the ACP and MCP
incomplete fusion: 24%
Interclinoid osseous bridge : 6%

1) Bony connection between the ACP and PCP

2) Unilaterally or bilaterally

Kim JM. et al.: Neurosurgery, Vol. 46, No. 3, March 2000

Quantification of the exposure after
anterior clinoidectomy

v’ Mean length of the lateral C6 segment of the ICA increased 60%
v’ Mean exposure of the medial C6 segment of the ICA increased 113%
v' Exposure of the optic nerve increased 150%

Annulus of Zinn

Andaluz N, et al.; Acta Neurochir 148:971-976, 2006

26




ale
0

Anterior Clinoidectomy

Intradural
removal

Piecemeal
removal +
Extradural
removal

ACP removal

Intradural
removal

Extradural
removal

Extradural clinoidectomy J Neurosurg 102:945-950, 2005

Disengage the ACP from its three supporting structures

1. The lesser wing of the sphenoid bone

2. The roof of the optic canal

3. The optic strut
—

_of sphenoid roof of
R %K - .~ _optic canal
K

Extradural clinoidectomy

Several advantages over extradural clinoidectomy.

v’ Easy anatomical orientation, therefore an extensive removal is possible.
v' Dura mater acts as a natural barrier to protect neurovascular structures.
v" Does not expose the subarachnoid space to bone debris

v" Performed much more quickly.

27



Anatomy of the orbitotemporal periosteal fold

v" Sharp incision of the orbitotemporal periosteal fold (OTPF) to increase the
extradural exposure of the ACP

v" The level of the sphenoid ridge and restricted to the periosteal bridge

Temporal

Frontal lobe dura

lobe dura

e

Extradural clinoidectomy step 1

1.The optic canal is unroofed from a lateral to medial direction(2-mm diamond burr)

2.Constant-cooling irrigation to prevent thermal d ge of
structures

s

surr

g neural

28
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48 : Para-ophthalmic Aneurysm - Surgical anatomy -

Extradural clinoidectomy step 2

1. Centrally hollowing out the dense cortical bone in the center of the ACP

with the aid of a diamond burr and constant-cooling irrigation.

2. A circumferential dissection plane between the surrounding dural folds and the

centrally shelled ACP is established

A

A Postarize View, 8. Latera Viewr . Amaror Vi

o

, MEMO
e

=~
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Scientific Session [ : Para-ophthalmic Aneurysm

How to avoid visual complications during aneurysm clipping ?

XA g

Ao oachor Agotde 49l

o

\/, MEMO

V)

Intracranial Aneurysms with visual impairment
« rare entity of aneurysm-related visual impairment
« paraclinoid ICA aneurysm : most common

Possible mechanisms of visual impairment

« direct mass effects of the aneurysm on the anterior optic pathway
« compression of the optic nerve against the bony structure / dura
« compromised vascular supply

Treatment of symptomatic UIAs
» reduce mass effect & prevent rupture

 microsurgical clipping
- cranial nerve decompression by reduction of mass effect
- can cause additional injury to optic pathway

« endovascular coiling

- NOT reducing of space-occupying effect,

- BUT, reduce aneurysmal pulsation without direct injury
- in case of recur,




QT

To minimize injury to optic pathway
» Minimal manipulation of optic pathway
- 'no touch technique’
e Thermal injury during bone drilling
» Save perforators

« Surgical field
- clean : proximal control
proximal & distal ICA, ophthalmic a.
- wide : optic nerve mobilization
: decompression of the aneurysm sac
: ICA mobilization

« Ophthalmology (Visual field examination)

« Compression on optic pathways confirmed by MRI
+ Ballon test occlusion (cross filling) / TFCA, 3D

|
v

, MEMO

=~
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Surgical procedures

« Vascular proximal control (cervical ICA, ophthalmic a.)

« Removal of the anterior clinoid process (extra-/ intradural)
« Dural incision (falciform ligament, optic sheath)

« Dissection of the aneurysm

« Clipping of the aneurysm neck

» Repair of the dural incision

Vascular control

« cervical ICA exposure (with retrograde suction decompression)
« petrous portion by drilling Glasscock’s triangle

« temporary clip at clinoid ICA

» induced temporary cardiac arrest using adenosine

« retrograde suction-decompression technique (JNS 1990)

32




21 : How to avoid visual complications during aneurysm clipping ?

=~

= suction-decompression technique

Anterior Clinoidectomy

« medial end of lesser wing of sphenoid
« mobilization of proximal supraclinoid ICA, optic n.
« exploration of cavernous sinus - initial step
« extradural / intradural removal
- bone dust
— dural protection
— wider resection
« pneumatization
« carotid clinoid foramen - ICA
middle clinoid process




Dural Incision / Repair

» Relieve optic nerve

» Mobilize optic nerve

« Identification of the ophthalmic a.
Easy repair

Dural Incision / Repair

« Relieve optic nerve
« Mobilize optic nerve
« Identification of the ophthalmic a.

« Easy repair




21 : How to avoid visual complications during aneurysm clipping ?

Identify proximal end of the neck
Identify ophthalmic a.

Hidden aspect of the neck

Distal dural ring

Sphenoid bone as a obstacle advancing clip blade

get the space to dissect
- mobilize optic nerve
- decompression of the aneurys

JOS JOURNAL OF STROKE
Ol E MANUSCRIPT SUBMISSION

Title: Anterior Optic Pathway Compression due to Internal Carotid Artery Aneurysms:
Neurosurgical Management and Outcomes

Type of Manuscript:  Original article

Running Title: Visual symptoms caused by ICA aneurysm
Abstract
Paraclinoid aneurysms with visual symptoms

compared the resolution of visual deficits following surgery or endosaccular coiling. Methods: We reviewed data
on 33 patients with unruptured ICA aneurysms who presented with visual field deficits caused by mass effects
over the anterior optic pathway. Statistical analyses were performed to identify the variables associated with the
recovery of visual symptoms. Results: Aneurysms were clipped (18 patients), bypass surgery with endovascular
trapping was performed (3 patients), or endovascular trapping without bypass surgery was performed (2
patients) (group A). Ten patients received endosaccular coiling (group B). The visual outcomes included the
following: in group A, 17 patients (73.9%) demonstrated improvement and 6 patients (26.1%) demonstrated
no changes or worse outcomes; in group B, 2 patients (20.0%) demonstrated improvement and 8 patients
(80.0%) demonstrated no changes or worse outcomes, Group A was associated with a higher rate of favorable
outcome than group B (p=0.007). According to the multivariate analysis, treatment without endosaccular coiling
(group A) was the only variable significantly associated with improvement of visual outcome (p = 0.005; OR =
28.523; 95% CI = 2.683-303.171). Conclusion: Treatment modality was the only predictor of improvement in
visual deficits. Treatment without endosaccular coiling resulted in visual improvement more often in comparison
with endosaccular coiling.
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« Jul 2009 - Dec 2012
« 26 patients (3 male and 23 female)
« age: mean 59.9 years (range 43 to 77 years)
« size of aneurysms: mean 19.8 mm (range 7.8 to 42 mm)
23 aneurysms (88.5%); > 10 mm
6 aneurysms (23.1%); > 25 mm
» Opthalmic segment (24/26), Cavernous segment (2/26)
« clinical follow-up duration:
mean 20.6 months (range 6 to 45 months)
« visual field follow-up
mean 11 months (range 3 to 45 months)

Treatment modalities (N=26)
« 14 direct neck clipping with/without suction decompression
* 3 EC-IC bypass + endovascular trapping
« 2 endovascular trapping without saccular embolization
- Group A (non saccular embolization)
« 7 saccular embolization with/without stent-assisted
- Group B

|| GrowA(N=19) | _GroupB(N=7)
07

Sex (M:F) 3:16

0.540
Age (years = SD) 58.0 £ 9.2 65.0 + 8.4 0.089
Size of aneurysm 20.5 £ 9.8 178 =71 0.517
(mm = SD)
Sx duration 6.0 £ 6.1 57 + 3.3 0.179
(months = SD)
Intra-aneurysmal 3/19 (15.8%) 1/7 (14.3%) 1.000
thrombosis (n=4)
Involved Quadrant 3.47 £ 1.68 3.14 £ 1.68 0.660

Results of Treatment

[ [Group A(N=19) [Group B (N=7)

Improved 14 (73.7%) 2 (28.6%)
Stationary 4 2 0.0142
Aggravated 1 3

2 linear by linear
association
6

14 14 p=0.05
12 +— 12 4]?;
10 10

8 Group A 8

6| Group B 6

4 4

2 2

0 04

Improved Stationary Aggravated Improved Stationary or Aggravated

b OR 7.0, 95% Cl 1.01-48.3 (Fisher exact test)
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21 : How to avoid visual complications during aneurysm clipping ?

Summary

» Get the space for aneurysm dissection
release falciform ligament, optic sheath
decompression of the aneurysm sac

« Remove mass effect on optic nerve

« Minimal manipulation on optic nerve

» No foreign body beneath optic nerve

 Early decision of Direct clipping / bypass & trapping

=~
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Para-ophthalmic Aneurysms ; How to maintain microcatheter
stability in the endovascular therapy

(SRR
Sol)=2Y 4Z9

Introduction
ICA paraclinoid segment ©of $]*]3F 5W-72] endovascular treatment += TS 5 W72 W3k, carotid siphon®] tor-
tuosity ol ©Js) W2t ulg AR/ ool HRS W 4 YOBE of X9 FUFS ARl Slat /14 olsht
A i

Paraophthalmic H+= paraclinoid aneurysm 2] endovascular treatment A] balloon

43} adjuvant
technique & AMEEC} sfeleh @ke] ajialy o] ke 1oke] microcatheter o] §alo1of A&o] AEL &
Rk gFo]5t okt coil packing ©| o]5to] @ 4 glem o|o] JV AlsElolof B Fagh iolt.

1. Shapes of Microcatheters

UHNOZ ALHMIA ABEl= aneurysm 8 microcatheters

Excelsior SL-10 (Stryker), Prowler 14 (Codmann), Echelon-10 (Coviden), Headway (Microvention) 7} ¢12. A& Lof|
wte} zfo] 7} QUX|FE 7l aneurysm & selection 3}i= distal end 7} preshaped ("45," "90," "J," "C," and "S" (Figure 1))

glo] 9= FES 2r3a1 9o o]2 o]galy & t] A9l microcatheter stability 2 4474 A& 4= 9lch

Fig. 1. Photographs of preshaped microcatheters:
straight, J, 90, and 45(A), and S and C(B) presented
in order. The S and C shapes have an additional
small obtuse curve at the beginning of the shapes
(arrows).
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"G : Para-ophthalmic Aneurysms ; How to maintain microcatheter stability in the endovascular therapy

2, Steam shaping of microcatheters

Az AlFE preshaped ¥ AES AW 7P 4] microcatheter stability &

fuju
ne
o
4
32
2
>
=
Am
ol
el

:

clinoid/paraophthalmic aneurysm 2] 2= Alof&= o] Mo 2= S5& 3 47} goug /i o] i
ored shape ©] microcatheter & steam ©f 9|3t &-& o83l AfSo] grao] qtZojof w7} F& QI
£-0] paraclinoid/paraophthalmic aneurysm 2= Al ARE-E|= 34 Q1 WQF vhSuf gt

1) Pig tail shape (simple, right and left)

2) S-shape (simple, right and left)

A B C D

Fig. 2. Diagram of “pigtail” shape before and after steaming. A, diagram of 2-dimensional “Pigtail-simple” shape shows curling at the portion
with a shaper for steaming. Steaming usually takes 30 to 40 seconds and steamed micro-catheters are soaked in normal saline for 30 seconds
or more. B, diagram poststeam (D) are shown on diagrams. This shape has a 3-dimensionally coiled curve on the left side, which is designed

to be suitable for placement in abruptly arising sidewall aneurysms. The side, Left us right (not shown), is determined with the direction of the
shaped tip to the main shaft of the microcatheter.

Pig tail shape & Dt=E= 2

A Zo] 5019l mandrel & o] &3l0] ¢alis mako] 2 H S THE F steam O 30 204 40 2 7k 7}l

st

S 2}7k2- normal saline ] ©7111(20-30%), o] ¥}45 23 3] £ 4= 27| WHEoko] mandrel & 4751 shaping

o

mandrel o] 71712 59| microcatheters €2 4= 1t Right or left pig tail shape = o5 7|02 FuF9] q)

utet distal end off WS ol & U 5-83ko] mandrel MoFS T

r

o9l

=2
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Fig. 3. Diagram of “S” shape before and after steaming. Presteam (A) and poststeam (B) diagrams of 2-dimensional “S-simple” shape show the
superior (open arrowheads) and inferior (black arrowheads) curves of the character “S” Varying the size and length of each curve provides the
most appropriate “S” shape for a specific aneurysm. “S-right” shape presteam (C) and poststeam (D) are demonstrated on diagrams. This shape
is 3-dimensional and the superior curve (open arrow-heads) is perpendicular to the inferior curve and main shaft (black arrowheads) before
steaming. The side, right us left (not shown), is determined with the relative direction of the superior curve to the main shaft of the
microcatheter.

S-shape shape £ Dt== g

mandrel & S shape & & Y= 3 5 U3 W O =2 steam shaping 3} simple S-shape & ¥-& 4= St} o]#]H prox-
imal ¥} distal part ol superior, inferior WO 2 = 7§19 curve 7} S0 Aol Fe] Lok uka=olA o] curve
s gt & v g 41Ql microcatheter stability S -FAIS 4= Itk o] 7| Hfof FulRo] RIS alesto]
distal end 25 25, Eiz Y502 shaping = S A} SR WEkS M WRSA7 )= 3k 0] S8

microcatheter shape & ¢ = 2tk

3. Navigating methods of Microcatheters
1) Shaping % microcatheter Z}4| Y& microguide wire 2] =% §lo] advance s} 322 -& A $- withdrawal
sl aneurysm & selection sh+= W (7 QHESEAL ©]A4F4 Q1 microcatheter shape ©] o]Fo] A& W 715).
2) Wire-steering method: shaping * microguide wire & microcatheter ©] distal end £ §A|A]Z] - aneurysm
Q1o 4] steering 3} microcatheter & aneurysm W= navigation sli= HIH.
3) Looping method: 73+ angle o] Weke 717 $5F2] 7% microcatheter £ looping A]Z1 AYE]o|A] aneurysm
2 AT ¥ pulling 3'HA aneurysm W= navigation.

4) Coil E+= microguide wire & ©]-8-5}0 24 aneurysm U= navigation.

4. To increase intra-aneurysmal stability of microcatheters during coiling
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Paraclinoid aneurysm 2] 4J3-4?1 coiling& $13ll 4]+ microcatheter & aneurysm W= positioning A]7]+= Z187E oy
2} indwelling A|%] microcatheter 9| stability & 3A|5l= 70| )¢ F-Q5}th Micro-guide wire 5= ©]-83}0] A=
aneurysm 2 superselectiond}&] 2+ microcatheter 2] HLoFo| sfjEsk4 L0} Ax|8}A] o™ coiling ©] AP == 52

o— 1

microcatheter 9] kick back & GHFA]7] 11 E-243) 25U 2|53 =02 o]o]2 7H5AS oA ot agEs

Zyzf Fuo] urek W g3 wofof dki= microcatheter 2] shaping -2 navigation ¥ positioning & 47| 3|F1L coil ©]
3 =)= 52t microcatheter stability = A& 4= A sfl5= $A3 Qo)

Coil o] #8%]+= 52F microcatheter stability S 7 F2|517] $J3ll41+= microcatheter 7} 545 HIjZ ICA wall

o AAE ¢ =T BFS TEofof st 2] para-ophthalmic aneurysm #| % superior projection 2] aneurysm

9] 74, S-shape microcatheter ¢] 3 ®14] curve ¢} = H14] curve Alo] F-Eo] aneurysm Wl % ICA inferior wall o]
AAE 4= JEE shapings oFH P49l coiling = skt & 5% 9% 4 Utk Paraclinoid aneurysm 2] 714
S5k Q] medical projection 2] aneurysm 2 pig tail shape 2] proximal widening part 7} ICA lateral wall & %] %|&+

& AEE gxpel Ew TS 9291 microcatheter support & 548 4= Qi)

5. Shapability and shape-retention of various catheters

Non-braided F+= fiber-braided microcatheter 7} stainless-steel-braided microcatheters (ex, Excelsior SL-10) %t} shap-
ability 7} 9-L3st Ao2 WiEal glom? i 2 test o A= steam- shaped Proweler 14 microcatheter (platinum, larg-
er pitch-coiled design)”} Excelsior SL-10 microcatheter .U} shapability ¢} shape-retention 52 ©] $=3}1} preshaped
Proweler 14 microcatheter = SL-10 microcatheter ¢} SE31 A7E HojZoP,

6. Conclusion

Paraclinoid or paraophthalmic aneurysm 9] coiling & #| &g uf 57

19
o
)
o
=
A
o
2
!
2]
£
GQ
%
Q

catheter & ©]-83}H aneurysm -& selection 3}i=t] ol Edash =8y} A7HE &Y 4= Q4L coiling ©] A==

oA YAl packing & R& 4 ek
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Endovascular Treatment of Large and Giant Aneurysms

Kenji Sugiu (Okayama University Medical School)






Special Lecture |

Endovascular Treatment of Large and Giant Aneurysms

Kenji Sugiu, Tomohito Hishikawa, Masafumi Hiramatsu, Jun Haruma,
Yuji Takasugi, Yukei Shinji, Shingo Nishihiro, Isao Date

Department of Neurological Surgery, Okayama University Graduate School of Medicine, Okayama, Japan

Introduction: Large and giant aneurysms pose difficulties for both microsurgical and endovascular treatment (EVT).
Despite recent steep development of EVT, these aneurysms carry a high risk of morbidity and mortality. We would

like to share our experience of EVT for such aneurysms.

Methods: We retrospectively evaluated our results of EVT for the large (?10mm) and giant (?25mm) between 2010
and 2014.

Results: 409 patients were treated by endovascular aneurysmal occlusion using detachable coils. There were 8 giant
and 71 large aneurysms among them. Stent-assisted coiling was applied 75% in giant, 35% in large, and 2% in small
aneurysms. Initial complete occlusion was obtained 25% in giant, 46% in large, and 53% in small aneurysms. Procedure
related permanent complication occurred 25% in giant, 6% in large, and 2% in small aneurysms. Major recurrence was

observed 25% in giant, 11% in large, and 3% in small aneurysms.

Discussion: Our recent data of endosaccular occlusion of the aneurysms showed relatively good result comparing to
historical control. Stent usage may play an important role in the treatment of large and giant aneurysms. However,
some giant aneurysms are still challenging for EVT. Flow diverter stent such as Pipeline Embolization Device is ex-

pected in the future for the treatment of such complex aneurysms.

Conclusion: Our small case series demonstrated relatively good clinical results of EVT for the treatment of large and

giant aneurysms.

Key Words: coil, balloon, stent
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Special Lecture Il

Advanced MRI Stroke Imaging

Chul—Ho Sohn, MD, PhD

Department of Radiology, Seoul National University Hospital

Stroke is a major cause of mortality and morbidity. More than 80% of strokes stem from ischemic damage to the
brain due to the acute reduction of the blood supply. It was calculated that 1.8 million neurons are lost every minute
that appropriate treatment is not given ('time is brain'). For these reasons, 'stroke imaging' is crucial and has to be per-

formed in a fast and efficient process.

1. Susceptibility-weighed imaging

Susceptibility-weighted imaging (SWI) usually contains magnitude and phase information of MR signal. The phase
information was ignored and usually discarded before even reaching the viewing console. Phase images, however, con-
tain a wealth of information about local susceptibility changes between tissues, which can be useful in measuring iron
content. So SWI is more sensitive to magnetic susceptibility than conventional T2*-GRE. Wide concept SWI sequence
includes conventional T2*-GRE and different type of gradient echo sequences

Susceptibility-weighted imaging (SWI or T2*-GRE) MRI sequences are extremely sensitive for detecting intracerebral
hemorrhage and subarachnoid hemorrhage. SWI also detects micrbleeds easily.

T2 *-gradient-echo MR imaging, including the more sensitive SWI can detect acute thrombus as an MRI signal drop,
the so-called 'artery susceptibility sign'.

SWI demonstrates additional vessel 'signs' (transmedullary vein sign, leptomeningeal vein sign). The increased oxygen
extraction fraction (OEF) in the ischemic tissue leads to a local increase in deoxyhemoglobin, which in turn causes the

so-called BOLD (blood oxygen level dependent) effect.

SWI is more sensitive in detecting cavernomas than is T2*weighted imaging, and lesions that are presumed to be

telangiectasias are detected only with this technique.

2. Perfusion imaging

1) Dynamic susceptibility contrast MR perfusion (DSC-MR perfusion)

DSC-MR perfusion technique is dynamic imaging technique (a time series of fast T2*-weighted images) necessitating

the administration of intravenous contrast medium (gadolinium). As these high magnetic susceptibility agents traverse
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through the brain capillary network, signal loss occurs due to the presence of magnetic field gradients between the
vessels and the extravascular space, which is sampled using a fast MRI method using a repetition time on the order
of 1-2 sec. Since the bolus passes through the brain parenchyma within several seconds, a complete PWI scan rarely
lasts over a minute or two. The signal loss induced by the bolus can be related to the tissue concentration, which,
coupled with a measurement of the arterial delivery of the agent (the arterial input function [AIF]), is used to estimate
multiple hemodynamic parameters, including the relative cerebral blood volume (CBV), relative cerebral blood flow
(CBF), mean transit time (MTT). Additionally, measurements of the delay of the agent arrival can be measured, either
directly (the time-to-peak signal, or TTP) or via deconvolution with the AIF (Tmax).

The reduced CBF triggers energy-dependent autoregulatory mechanisms to keep the CBV normal or even slightly ele-
vated accompanied by elevated MTT and TTP. These compensatory mechanisms fail in the infarcted area causing a
CBV drop. Thus, CBV drop is a marker of infarction and correlates with the diffusion restriction only in hyperacute

stroke.

The penumbra is traditionally defined on MRI as the area of DWI<PI mismatch. For PI, a Tmax with a delay of >6
s and >10 s has been used in large stroke trials, for instance, DEFUSE2, to define the thresholds for penumbra and
infarct core lesion, respectively. TTP and MIT are also good alternatives to Tmax in determining the dif-

fusion/perfusion mismatch.

[In CT, a mismatch between CBV (threshold at 2.0 ml/100 g for infarct core) and MTT (threshold at a relative MTT
of 145% for the tissue at risk of infarction) defines the ischemic penumbra. Almost all cases with an anterior circulation

stroke show mismatch within the first 3 hr. This declines to 75% within the first 6 hr and to 50% 12-18 hr after onset.]

The diffusion/perfusion mismatch concept is currently considered by several authors as inadequate for patient se-
lection in ischemic stroke treatment trials. Several experts suggest that the indication for endovascular intervention is
set in case of severe neurological deficit, presence of a large vessel occlusion and a small (<70 ml) infarct core. Thus,

the necessity of perfusion imaging for therapeutic decision making has to be proven.

DSC-MR perfusion analyses are not standardized, and can lead to variation in perfusion lesions of 50% or more. In

a recent study, academic programs outperformed commercial perfusion software.

2) Arterial spin labeling MR perfusion

Arterial spin labeling (ASL) perfusion imaging uses blood as an endogenous contrast agent by magnetically labeling
it with radiofrequency pulses and does not require gadolinium-based contrast agents. The perfusion contrast is given
by the difference in magnetization induced by the exchange of these labeled spins at the brain tissue level and a non-la-
beled control image. Limited by its low intrinsic signal-to-noise ratio, ASL perfusion measurements generally take sev-

eral minutes for an accurate perfusion measurement.

There are several different ASL-MRI approaches that vary mainly on the basis of the technique that is used to label

50



the inflowing arterial blood. Three main labeling strategies can be distinguished: pulsed ASL (PASL), in which the
blood within a large spatial volume is inverted by a relatively short inversion pulse (typically 10-20ms); continuous
ASL (CASL), in which blood flowing through a specific plane is inverted for a labeling period of 1-3 s; and, pseu-
do-continuous ASL (pCASL), which recently has been introduced as a more efficient and easy way to achieve such
a labeling plane by means of a long train of small radiofrequency pulses. An improved pCASL, however, has increased
the signal-to-noise ratio because it has a higher labeling efficiency and enables the combined use of the body transmit
coil with the multi-detector coils. By combining it with background suppression, the signal-to-noise ratio is increased

further, by almost 2-fold, allowing for shorter imaging time and increased spatial resolution.

Potential advantages of ASL versus DSC perfusion imaging include relative insensitivity to blood-brain barrier perme-
ability changes, which occur frequently in acute ischemic stroke. Perfusion quantification using ASL generally does not

rely on the selection of arterial input function.

The main limitation of ASL is the short tracer half-life (blood T1 =1-2 seconds) resulting in limited sensitivity and

potential underestimation of perfusion in the presence of prolonged transit delay resulting from arterial occlusion.

A. Acute stroke
ASL tends to overestimate the PWI time to maximum lesion volume in acute stroke patient.

ASL cerebral blood flow and DSC-MR perfusion maps provided largely consistent results in delineating hypoperfused
brain regions in acute ischemic stroke. Hyperemic lesions, which also appeared frequently in the acute ischemic stroke
cases studied, were more conspicuous on ASL cerebral blood flow than on DSC-MR perfusion CBF, MIT and Tmax

of the tissue residual function maps.

Ischemic penumbra is of variable size, depending on the degree of collateral flow from unaffected territories and the
length of time from stroke onset. The penumbra is generally accepted as the volume of brain showing a perfusion-DWI
mismatch. ASL. CBF maps show this area as a larger region of diminished signal intensity. ASL allows for the measure-
ment of rCBF in the core and mismatch regions. Values in the mismatch were significantly higher than in the core,

suggesting there is potential salvageable tissue.

The bright vessel appearance on ASL imaging can provide an important diagnostic clue for the detection and local-

ization of arterial occlusion sites in patients with acute ischemic stroke.

B. Chronic Cerebrovascular Occlusive Disease

In patients with carotid or other proximal arterial stenosis, tissue at risk for subsequent ischemia and infarction can
be identified with spin-tag perfusion, though a current limitation of most versions of ASL is the inability to assess CBV.
However, transit time maps can be generated with ASL by imaging at additional inversion times. If CBF is relatively

decreased with a compensatory increase in CBV, a side-to-side flow asymmetry can be appreciated representing at-risk
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tissue that may benefit from stent placement, endarterectomy, or bypass. A focal decrease in signal intensity of compro-
mised CBF can be seen most commonly in the anterior or posterior watershed zones. A common feature also seen is
linear high signal intensity representing slow flow or collateral flow in cortical vessels. Because of its repeatability, ASL
is particularly capable of assessing cerebrovascular reserve in these patients by obtaining CBF maps before and after
an acetazolamide or hypercapnia challenge. Finally, serial assessment following revascularization or confirmation of the

postendarterectomy hyperperfusion syndrome is feasible with ASL.
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Cerebral Venous Thrombosis (CVT)

I : HEM(Ie), DWS(FE)

1. Etiology and pathogenesis / Diagnostic tools ZEi2(X+2)zch)
2. Endovascular treatment of CVT Al&5(2YRIYYY)

3. Current recommendation: Literature review °1gZ (3tefoh)
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Scientific Session 1l : Cerebral Venous Thrombosis (CVT)

Cerebral Venous Thrombosis
-Etiology and pathogenesis/Diagnostic tools-

Tae Gon Kim, M.D.
Xt} 2

Cerebral venous thrombosis (CVT) represents a pathologic process of a thrombosis in the cerebral venous sinuses,
the deep venous system or the cortical veins, which can give rise to venous hypertension, brain hypoxia, neural ische-
mia and finally cerebral infarctions or cerebral hemorrhages. The underlying mechanisms of CVT are associated with
alterations in the physical properties of the dural sinuses and veins (trauma), alterations in the chemical properties of
blood (hypercoagulable state, coagulation system abnormalities, infection, oral contraceptives) and alterations in the he-
modynamic properties of blood flow (trauma, dural AVF). However, the 40% of the cases is idiopathic. The exact in-
cidence of CVT is unknown, but it is relatively rare. It affects all age groups and both sexes, but it shows a strong
preponderance in women between 20 - 40 years of age and is associated with oral contraceptives and puerperium. CVT
shows a variety of clinical manifestations such as headache, nausea, vomiting, papilledema, mental changes, focal neu-
rological deficits, seizures and etc. These rarity and highly variable clinical manifestations of CVT result in difficulty
to make a diagnosis and frequently in delayed diagnosis. Therefore it is necessary for clinicians to have a high level
of suspicion to make a diagnosis. The diagnostic tools include computed tomography (CT), brain magnetic resonance
imaging/angiography (MRI/MRA) and cerebral angiography. Brain CT is usually an initial diagnostic test. The cord
sign (hyperdense cortical vein) and the dense triangle sign (or delta sign; hyperdense sinuses) can be noted in the
non-contrast brain CT during the first 1-2 weeks after thrombosis. The contrast brain CT can show the empty delta
sign (peripheral dural leaf enhancement along with a central nonopacified thrombus). Brain MRI/MRA is the best and
most sensitive method for detecting CVT. The thrombus can be directly visualized and cortical lesions such as edema
and hemorrhagic infarction can be detected in the brain MRI/MRA. Cerebral angiography is rarely used to make a
diagnosis and now indicated in cases of uncertain diagnosis, documentation of the lesion extension, documentation of
the collateral venous pathways and intervention. The typical finding of cerebral angiography is nonvisualization of

veins or sinuses.
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Endovascular Treatment of Cerebral Venous Thrombosis(CVT)
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Thrombosis of the dural sinus and/or cerebral veins (CVT) is an uncommon form of stroke, usually affecting young
individuals. Despite advances in the recognition of CVT in recent years, diagnosis, and management can difficult be-

cause of the diversity of underlying risk factors and the absence of a uniform treatment approach.

Current mainstay of treatment is anticoagulation therapy; to prevent thrombus growth, to facilitate recanalization, and
to prevent DVT or PE. Controversy has ensued because cerebral infarction with hemorrhagic transformation or ICH

is commonly present at the time of diagnosis of CVT, and it may also complicate treatment.

In special situation of a patient with major contraindication for anticoagulation ( Such as recent major hemorrhage),

the clinician must balance the risks and benefits of anticoagulation, depending on the clinical situation.

Limited data from randomized controlled clinical trials in combination with observational data on outcomes and
bleeding complications of anticoagulation support a role for anticoagulation in treatment of CVT, regardless of the pres-

ence of pretreatment ICH.

In general, thrombolytic therapy and/or endovascular treatment are used if clinical deterioration continues despite

anticoagulation or if a patient has elevated intracranial pressure that evolves despite other management approaches.

Many invasive therapeutic procedures have been reported to treat CVT. These include direct catheter chemical throm-
bolysis using urokinase and direct thrombectomy with or without thrombolysis. There are no randomized controlled
trials to support these interventions compared with anticoagulation or with each other. Most evidence is based on small

case series or anedoctal reports. Hera, I review the studied interventions.
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MSE : Endovascular Treatment of Cerebral Venous Thrombosis(CVT)

Proposed Algorithm for the Management of CVT

Clinical suspicion of CVT
(See section on “Clinical Diagnosis of CVT")

h

MRI T2*-weighted imaging + MRV | No evidence of CVT
CT/CTV if MRI not readily available Consider other differential diagnosis

Arterial Stroke
Idiopathic intracranial hypertension
3 Meningitis
Idiopathic intracranial hypotension

Brain abscess
CVT (confirmed by imaging) Brain neoplasm,
among others

Initiate anticoagulation (IV heparin or SC LMWH)
if no major contraindications t

Neurological improvement Neurological deterioration
or stable or coma despite medical treatment

Conti | anti lati

b:;_r;;m: or m‘; :o::rd ing Severe mass effect or ICH No or mild mass effect

to the underlying etiology on repeated imaging on repeated imaging

a) Transient reversible factor | I

b) Low-risk thrombophilia

¢) High-risk/inherited thrombophilia May consider decompressive May consider endovascular
. hemicraniectomy therapy (with or without

e e TR ERATRAN (Ifesaving procedure) isctiicnl farvsitions 1

All patients should receive support for the prevention of complication and symptomatic therapy

(eg, management of seizures, intracranial hypertension)

Fig. 1.
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Scientific Session 1l : Cerebral Venous Thrombosis (CVT)

Cerebral Venous Thrombosis (CVT) :
Current recommendation - Literature review

Hyeong—Joong Yi, M.D.

Department of Neurosurgery, Hanyang University Hospital, Seoul

Introduction: Cerebral venous thrombosis (CVT) is a multifactorial cerebrovascular disease resulting from the inter-
action between many acquired and genetic risk factors that predispose to one of the individual components of the
Virchow's triad, characterized by endothelial damage, venous stasis, and hypercoagulability. To enhance understanding
this rare, but potentially lethal disease, about 60 English-written literatures regarding CVT within a recent decade were

thoroughly reviewed.

Methods: With the key words of CVT, stroke, and guidelines, searching by web engine (pubmed, google, scopus)
was undertaken. Of the 350 literatures approached, 60 ones were chosen for author's discretion. For these, a thematic

review was made according to their categories; mainly by treatment and prognosis.

Results: Although its rarity, CVT has an important diagnostic consideration because of the differences in management
from other common arterial stroke. Early anticoagulation is often considered as both treatment and early secondary pro-
phylaxis for patients with CVT. Only 2 controlled data were available with superior results to the placebo group; dose-ad-
justed unfractionated heparin (pTT>2.0) and nadoparin (90 anti-factor Xa U/kg bid). On the basis of Cochrane meta-anal-
ysis, the use of anticoagulation with heparin or LMWH acutely in the setting of CVT is recommended, regardless of the
presence of hemorrhagic conversion. When thrombosis is persisted, or recanalization is incomplete, various endovascular
(local) thrombolysis either chemical or mechanical, may be attempted to such a refractory case, however the efficacies
were supported by anecdotal reports and small case series. With regard to the duration of anticoagulation, no RCT data
exist. Patients with inherited thrombophilia are often treated for longer periods than those with a transient (reversible)
risk factor such as oral contraceptive use. Antiplatelet therapy is often given indefinitely after discontinuation of warfarin,
although there are no data to support this. Poor prognosis (death or dependency) at 6 month follow-up, has been reported
more commonly when patients were older than 37 years, male sex, coma, and patients had mental status disorder, hemor-

rhage on admission imaging, thrombosis of the deep cerebral venous system, central nervous system infection, and cancer.

Conclusions: Anticoagulation os reasonable for patients with acute CVT, even in selected patients with intracranial
hemorrhage. In CVT patients without a recognized thrombiphilia, it is reasonable to administer anticoagulation for >3
months, followed by antiplatelet therapy. The above high-risk patients may benefit from more aggressive therapeutic

interventions.
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*50% 0|2t HEE (n=4)
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Ef: SFAFAEH(Z S 2| X|0H, after neck radiation, a rigid neck,
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At (1)

(N=677)
[ n_]

: O]

[ S

T

=

gy
Mean *SD 683483 68.5 8.6 682 %78 0.568
[min, max] [24,92] [24,92] l42,86]
s504| 0] 2k 9(13) 6(17) 3(0.9) 0.794
50~50HI 96(14.2) 48(13.9) 4804.5)
60~69M 235(34.7) 16 (33.5) 19 (36)
70~79Ml 298 (44) 154 (44.5) 144 (43.5)
8okl 0] 4 39(5.8) 22(6.4) 17(51)
7oAl 0] 2F 340 (50.2) 170 (49.1) 170 (51.4) 0.563
70l 0144 337(49.8) 176 (50.9) 161(48.6)
de
el 570(84.2) 295(853) 275(83.1) 0.437
U] 107 (15.8) 51(14.7) 56 (16.9)
YR FHBEI|ZP
n 653 337 36 0.048
Mean +SD 499.9 +246.8 518.4 +237.0 480.1 2558
ga=
70% 0| 2F 15 (17.0) 34(9.8) 81(24.5) <.0001
70% 01 2 562(83.0) 312(90.2) 250(75.5)
EPDY AL OIS
5 335(49:5) 335(96.8)
= 1(1.6) 1n3.2)
DS IIEAY ) £EY J|E UpK|9 FAPAY 3) EPD: Embolic protection device
o:|_—'l.7:ljl_|. (2) . xo7:lj|_|.tl 2
(- = Ll e — | —_"T
(EPIZT}: 302 FXBE)

LT
A%
e

AAE?

CAS £i= CEA

G e Absolute Difference
(N=346) (N=331) for the CAS

2 (0.58)  [os9] 1 (030) [o31] 028 (-072to127) 1000
7 (ao)  la99] 6 8) [89] 310 (041t0579) 0.026
7 (202 [206] 1 (030) [0o30] 172 (012t0332)  o0.069
10 (280) [204] 5 (15)  [59] 138 (-0.82t0358) 0256
1 (029)  [030] o (0.00) [0.00] 029 (-0.28t00.85) 1000
o (000) [o00] 12 (363) [364] 363 (-5.64t0-1.61) <o.001
o (000) [000] 10 (302 [304] 302 (-487t0-118)
o (0.00) [0.00] 2 (060) [0.61] -060 (1.44t00.23)
o (000) [000] o  (0.00) [0.00]

1) Estimated by Kaplan-Meier method

2) MEHOR olslol 3 AE

Pslet

0l 14 0/ CAS

= CEAS LI A& ALz Hel
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PN il

AT (2): FRE

I=l

pH

Yz 2 (0.58) 4 (1.21)
+s 329 2 (058) 3 (0.91)
uTI 1 (0:20) 1 (0:30)
EE] 1 (0.20) o (0.00)
wound 29 o (0.00) 2 (0.60)
Bleeding events o (0.00) 2 (0.60)
Blood transfusion o (0.00) 1 (0.30)
EEERESIE P o (0.00) 1 (0:30)

1) & & Y 4= Bleeding events

0.442

AP (2): T2UMNES

(J7|”J-I 24 FHAF)

=340 for the CAS

YAH Y
A 5 (4s)  [us7) 1 (030) [o31] 114 (-025t0253)
2EHES 24 (6.94) [727] 14 (423) [505] 271 (-0.74t06.5)
s ES 14 (405) [446] 6  (8) [240] 223 (-0.29104.76)
EECE u (318 [3251 9  (272) [300] 046 (-2.09t03.01)
Nz 1 (029 [030] o (0.00) [000] 029 (-0.28t00.85)
O/AZ 2
& &1Zot| o (0.00)  [o0.00] 12 (3.63) [3.64] -3.63 (-5.64t0-1.61)
EINES] o (000) [o00] 100 (.02 [3.04] -302 (-4.87to-118)
o= o (000) [ooo] 2  (0.60) [0.61] -0.60 (1.44100.23)
N
CAS 1 (0.29)  [035] 1 (030) [0.44] -0.01 (-0.83t00.81)
CEA o (000) [o00] o  (0.00) [0.00]

1) Estimated by Kaplan-Meier method
2) MEHOR oslo] 3 NS S

o 0/ 1A 0| U CAS £ = CEAZ LIAl Al

0.217

0.126
0.086

0.743
1.000

<.0001

1.000

A7 (3): sIfAEEA

(5l 70%0]2F, EH7[Z1130Y =X 2H)
"AS

Absolute Difference

alue]

for
(95% CT)
2AF
A2t o (0.00)  [0.00] o (0.00)  [0.00]
2EHES 2 (5.88)  [5.88] 1 (123)  [130] 4.65 (-3.62t012.91) 0.208
B HES o (0.00)  [o.00] o (0.00) [o0.00]
AT HES 2 (5.88)  [5.88] 1 (123)  [130] 4.65 (-3.62t012.91) 0.208
23y o (0.00)  [0.00] o (0.00) [0.00]
oA E Y
= A A0 o (0.00)  [o.00] o (0.00) [o.00]
AIE o (0.00)  [o.00] o (0.00) [o.00]
APE o (0.00)  [o.00] o (0.00) [o.00]
A=
CAS £ = CEA o (0.00) [0.00] o (0.00) [0.00]
) Estimated by Kaplan-Meier method
2) MEHOR 60 2 A& S Z0ll 144 0| Lf CAS = CEAS LHAl AlSihe 292 o)

<&

/\o

MEMO
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<

a0

MEMO

l

OH'I
re

+ 3%t

7zn (3): siflAEEA

ﬁ*‘s— 70%0|§, EH7|Z 0} 30 F=EE)

Absolute Difference
for the CAS P-value]

(95% CI)
YA Zz
MY 2 (0.64)  [0.66] 1 (0.40) [o.41] 024 (-0.94t0142) 1.000
EHES 15 (4.81)  [4.89] 5 (2.00) [2.08] 28 (-013t05.75) 0.074
EEHES 7 (2.24) [2.29] 1 (0.40) [0.40] 184 (0.02t03.66) 0.082
Az HEE 8 (256) [2.61] 4 (60) [168] 096 (138t0331) o0.504
L] 1 (032) [033] o (0.00) [0.00] 032 (-031t00.95) 1.000
O/AZ 2
ERE-L ] o (000) [000] 12 (480) [482] -4.80 (-7.45t0-215) <0.001
[IONES! o (000) [000] 10 (400) [402] -400 (-6.43t0-157)
A7E o (0.00)  [o.00] 2 (0.80) [0.80] -0.80 (-1.9t00.3)
RMAIE
CAS *£i= CEA o (0.00)  [o.00] o (0.00) [o0.00]

1) Estimated by Kaplan-Meier method

2) MECeR o05t0f 3 A&l ZZ0f 1 O CAS &= CEAE LAl Al SR A2 29

(§"'= 70%IZII , B7143}): 29 FEAE)

Absolute Difference
for the CAS
(95% CI)
YAHD
Mg o (000) [000] o (0.00) [0.00]
EHES > (58) [588] 5 (617) [698] -020 (-978t09.2) 1000
e o (000) [0o00] 3  (370) [420] 370 (7.82t00.41) o554
I5 HES > (58 [588] 3 (370) [412] 218 (-674to1m00) 0.631
FEEL o (000) [000] o (0.00) [0.00]
O/AB 2
ERELT] o (000) [000] o (0.00) [0.00]
U] o (000) [000] o (0.00) [0.00]
o7 o (000) [000] o (0.00) [0.00]
MAI)
CAS &= CEA o (000) [000] o (0.00) [0.00]
1) Estimated by Kaplan-Meier method
2) MEAeR I5tof 3 A ES ZL 0l 1A O|L CAS &= CEAE A N8 E A2 29|

RAT} (3): SIHIBEN

(H=E 70%018, 723k 21 £2EH)

Absolute Difference
for the CAS P-value]

(95% CI)
/xEy
Atgt 5 (160) 751 1 (040) [o.41] 120 (-04t028) 0233
DEHES 22 (7.05) [7.45] 9 (3.60)  [4.48] 345 (-0.21to7.1)  0.075
EEHES 14 (449)  [4.99] 3 (120)  [184] 329 (0.62t05.95) o.024
A5 HEE 9 (2.88)  [2.96] 6 (2.40)  [263) 048  (217t0314) o078
AN 1 (032)  [033] o (0.00) [0.00] 032 (-031t00.95) 1000
oA EY
EMATH| o (0.00)  [0.00] 12 (4.80) [4.82] -4.80 (-7.45t0-215) <o.001
CIPNES] o (000 [0.00] 10 (4.00)  [402] -400 (-6.43t0-157)
2| ° (0.00)  [0.00] 2 (0.80) [0.80] -080 (1.9t00.3)
RAIE
CAS 1 (032)  [o.40] 1 (0.40) [059] -0.08 (-.08t00.92) 1000
CEA o (0.00)  [o.00] o (0.00) [o.00]

1) Estimated by Kaplan-Meier method
2) MExoz o05l0f 3 AlET el SYst

0

ZZ0fl 114 0L CAS = CEAS UIA| Al S

=A22 Ao
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A3 (4): sH9lIOEE

(43 70M| O]BE, E17]

1z

Absolute Difference
for the CAS P-value]
(95% C1)

o (0.00) [0.0] 1 (0.50) [0.61] -0.50 (1.74t00.56) 1000
6 Gs3)  [3:56] 3 (76)  [185] 176 (1.64to517) o502
1 (059)  [0.60] o (0.00) [0.00] 059 (-0.56t0174) 1000
5 (2.94)  [2.97] 3 (176)  [1.85] 118 (-2.04t04.4) 0723
o (0.00) [0.00] o (0.00)  [0.00]
S AMHok| o (0.00)  [0.00] 6 (s53)  [355] 353 (-63t0-0.76) o.030
[TPNES! (0.00)  [0.00] 5 (204) [206] 204 (-5.481t0-0.9)
o PE o (0.00) [0.00] 1 (059) [0.50] 059 (17410 0.56)
MAE)
CAS £ = CEA o (0.00) [0.00] o (0.00)  [0.00]

1) Estimated by Kaplan-Meier method

2) MBHSR 015/0] 5 AIZ I FAB F0l 11 0L CAS E= CEAS CHAl AW 292 H2|

HAAat (4): %H’-I:L

(%4 70M 0

Absolute Difference

for the CAS

(95% C1)
Y7 Zz
MY 2 (114) [117) o (0.00) [0.00] 114  (-0.43t027)  os00
EHES 1 (6.25)  [6.38] 3 (1.86) [1.94] 439  (0.25t08.53) o0.044
EEHES 6 (G.41) [3.471 1 (062) [0.62] 279 (0i5t0573) o014
S HES 5 (284)  [292] 2 (24)  [132] 160  (-139t04.59) 0506
A2 1 (057 [0.60] o (0.00) [0.00] 057 (-054t01.68) 1000
O/A2 5
Ao o (0.00) [0.00] 6 37) [B73] 373 (665t0-08) oon
[IONES! o (0.00) [0.00] 5 Gu)  [Bn]  3m (-579t0-0.43)
B o (0.00)  [o.00] 1 (0.62) [0.62] -0.62 (-1.83t00.59)
RMAIE
CAS £ = CEA o (0.00) [o.00] o (0.00)  [0.00]

1) Estimated by Kaplan-Meier method
2) MEHOR olol0] 5 A& T2

20l 119 0| U CAS 1= CEAS LIAl A& 2492

ael

HAAa (4): st¢la

(1 70A1|

Absolute Dif

for the
(95% CI)
/xEy
AN o (0.00)  [0.00] 1 (059) [0.61] -059 (-1.74t0056) 1000
RESES 7 (412) (48] 5 (204) [325] 118 (-2.74t051) o557
EEHES 2 (18)  [142] 1 (0.59) [0.60] o059 (14t0258)  1rooo
4B HES 6 Gs3) (358 5 (294)  [32s] o059  (317t0435) o759
A28y o (000 [0.00] o (0.00)  [0.00]
O/AZ
ERELIT o (000) [0.00] 6 (353)  [B55] 353 (-63t0-076) o.030
RS (0.00)  [0.00] 5 (2.94) [2.96] -2.94 (-5.48t0-0.4)
Bl o (0.00)  [0.00] 1 (0.59) [0.59] -0.59  (-1.74t0 0.56)
A=
CAS = CEA o (0.00) [0.00] o (0.00)  [0.00]

) Estimated by Kaplan-Meier method
2) Mg

= ol5l0f 3 A BP9 S

ZH0fl 11 O L CAS = CEAS LAl Al SRHE A2 2 HO|

<

a0

MEMO
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MEMO

IR (4): SIYLSEN
(43 70M 014, F7[Zat: 2 FHZH)

CEA
(N 161)

Absolute Difference

lN

for the CAS
Y2z
At 5 (2.84) [3.16] o (0.00) [0.00] 284 (039t053)  0.062
DELHES 17 (9.66)  [10.41] 9 (559) [714] 407 (1.56t09.69) 0162
EEHES 12 (6.82) [7.:51] 5 Ga)  [4.35] 37 (-0.88t083)  o0a20
HAEHEE 5 (284)  [2.92] 4 (248) [274] 036 (3.08t03.79) 0876
AZEY 1 (o57)  [o060] o  (0.00) [0.00] o057 (0.54t0168) 1000
OIAE T
EHMFHow| o (0.00)  [0.00] 6 G73) Bl 373 (6.65t0-08) o.on
QA= o (0.00) [o.00] 5 Gun)  [3u]  3m (579t0-0.43)
oPE o (0.00)  [0.00] 1 (0.62) [0.62] -0.62 (1.83t00.59)
RAE
CAS 1 (o57)  [o74] 1 (0.62) [0.03] -0.05 (17to1s9) 1000
CEA o (0.00) [o.00] o (0.00) [0.00]
1) Estimated by Kaplan-Meier method
2) MEAOR 050 5t AlEE L =0 154 0]Uf CAS = CEAE LIA| A2 A2z el

Ao S (1): MAATGY HIII'.

A weng
F/U
o | __

AteAS 1,943 26 1.34% 7938 15 0.77% 0.58% 1 0.30%
BELES 2,621 206 7.86% 2,598 120 4.6% 17 4.0% 6 1.81%
) 2,611 83 318% 2,588 57 2.20% 7 2.02% 1 0.30%
FU 4z 10 2.89% 5 1.51%
o
(399 pyazmy 2,555 n o43% 2,53 25 0098% 1 o020% o  o.00%
*E32Y 2 0.58% 3 0.91%
CNP o 0.00% 12 3.63%
AHZRLR 1,545 142 9.19% 1,519 139 915% 3 0.87% o 0.00%
REHES 1,502 33 2.20% 1,475 36 2.44% 7 2.02% 8 2.42%
ol BB HEE 615 14 2.28% 607 10 165% 6 173% 4 1.21%
F/U = 0 o
(3021-) aikl £ 1 0.29% 4 1.21%
AsE: 3% 1%
e o 1 0.29% 4 1.21%
CREST 4% 6.10%

QUM 1} (2): BUYMBAT
T T T TR

ey = A& 302 | ZE: CEA 1.79%, CAS 6.06%
[sig=R=3 P AL CEA:168 == = 2

g | OF AlZ224AN o o o
Gon)) ) CAS: 66 | &S, AL, DT 8, AH: CEA 0%, CAS 1.52%

oty|, &5 = 22t EH A AH0| Y
/\l% OOI
898 FUNEN CEAGy  HBE WS, O] Sl CAneh Ao sp
(20m)?)  (00g2009)  CAS: 42 REVNE] -Ma]or stroke: CEA 0%, CAS 2.4%

CEZ A A = EZF 2holl 2(3\): CEA 99%, CAS 84%
= ’ =

1) Korean ] Cerebrovasc Surg. 2011;13(3):222-9
2) ] Korean Surg Soc. 2011;80(4):283-8
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Symposium : Carotid Artery Stenosis

\X/hich one is better: CEA

High surgical risk for CEA

SAPPHIRE (Stenting and Agnioplasty with Protection in
Patients at High Risk for Endarterectomy) trial

Youman 5th text-book

20103 CREST (Carotid Revascularization Endarterectomy
versus Stenting Trial)

20104 ICSS (International Carotid Stenting Study)

1. SAPPHIRE (Stenting and Agnioplasty with
Protection in Patients at High Risk for
Endarterectomy) trial

Clinically significant cardiac disease

(CHF, abnormal stress test, need for open heart surgery)
Severe pulmonary disease
Contralateral CA occlusion
Contralateral laryngeal nerve palsy
Previous radical neck dissection or radiotherapy of the neck
Recurrent stenosis after CEA

Age > 80 years
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: Which one is better: CEA

TABLE 351-4 -- High-risk Features for Carotid
Endarterectomy (Youman 6t edition)

Anatomic Comorbid Conditions

Unstable angina
Restenosis after endarterectomy g
Left ventricular ejection fraction <30%
Bilateral stenosis
Congestive heart failure
Contralateral carotid occlusion

or laryngeal nerve palsy Planned coronary artery bypass

or valve replacement
Previous radiation therapy or surgery on the neck Renal failure

Lesion inaccessible by surgery Chronic obstructive pulmonary disease

Neck immobility Coronary artery disease with >70% stenosis

Planned peripheral vascular surgery

Tr y or tr Myocardial infarction within 6 weeks
of the procedure
Severe intracranial stenosis

Age older than 80 years

ICSS (International Carotid Stenting Study)

Lancet. 2010 Mar 20:375(9719):985-97

Patients with recently symptomatic carotid artery stenosis

120 -day Risk of | All-case | Procedur | Cranial | Hematoma
rate of any death al MI nerve
stroke, death | stroke palsy
or
procedural
MI (p=0.006)
CAS 8.5% 65 19 3 (all fatal) 1 31
(n=855)
CEA 5.2% 35 7 4 (non- 45 50
(n=858) fatal)

Conclusion : Carotid endarterectomy should remain the treatment of
choice for patients suitable for surgery.

CREST (Carotid Revascularization Endarterectomy versus Stenting
Trial)
Stroke. 2010 Oct:41(10 Suppl):
Symptomatic and asymptomatic patients
Primary end point: any stroke, myocardial infarction, or death during the
peri-procedural period and ipsilateral stroke thereafter, up to 4 years.

Primary end point | Stroke MI (p=0.032)| Age
(p=0.51) (p=0.02)
CAS 7.2% 41% < 70 years
CEA 6.8% 23% 23% > 70 years

Conclusion : CAS and CEA had similar short- and longer-
term outcomes. During the peri-procedural period, there
was higher risk of stroke with CAS and higher risk of
myocardial infarction with CEA

MEMO
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€ Age and Sex limitation ?
Surgical indication (Youman 6th edition)

Symptomatic carotid stenosis (2 weeks of the last symptom)

70% to 99% in patients with a life expectancy of at least 5 years
+ perioperative risk is expected to be less than 6%

Symptomatic carotid stenosis
50% to 69% with the same caveats as above
women : no benefit from CEA and should probably be managed medically

Asymptomatic patients

between the ages of 40 and 79 years with greater than 60% stenosis

: no significant comorbid conditions that might increase their perioperative
risk or result in a life expectancy of less than 5 years

The overall perioperative risk should be less than 3%

The benefit to women is controversial

Better Indications for CEA

1. Acute thrombus or severe calcification

& R

8o




AHEIM : Which one is better: CEA
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Better Indications for CEA
3. No angiographic risk

Better Indications for CEA

* No medical complication
« Difficult to guide ICA

* Hyper-perfusion (?)

4 Clinical results : Postoperative complications within
30 days after CEA (1998 — 2014)

No of patients
(N=421)

Good recovery 417 (99.04%)

Severe disabled 2 (0.48%) 1 : Pos-CEA major
cerebral infarction

1 : Hyper-perfusion

Death 2 (0.48%) Wound hematoma

Any stroke 11 (2.5%)




1. How to prevent and treat wound
hematoma

+ Change the pattern of suture
: Inter-locking suture
: Muscleg suture 2|0 =11 SHH O tie
> ANZIHo 2 3-58 HE O A& X2t
: EFAE (TachoComb)

» Postoperative BP control and check the PT and
APTT

» Aggressive treatment of wound hematoma

2. How to prevent Post-CEA
cerebral infarction

1. Internal Shunt
2. Trapping of ICA

3. Contra-lateral ICA occlusion
- STENT

3. Hyper-perfusion syndrome

33
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One month later

@ Clinical results : Postoperative complications within
30 days after CEA (1998 — 2014)

No of patients
(N=421)

Good recovery 417 (99.04%)

0% M

1 : Pos-CEA major
infarction
1 : Hyper-perfusion

Severe disabled 2 (0.48%)

Death 2 (0.48%) Wound hematoma

Any stroke 11 (2.5%)
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Near perfect protection of distal thromboembolism is possible
with the proximal balloon occlusion embolic protection system
for CAS without consideration of intolerance

Seung—Hoon You, M.D.

Department of Neurosurgery, Gangneung Asan Hospital, College of Medicine, Ulsan University, Gangneung, Korea

Purpose: The purpose of this study is to assess the factors which influence intolerance in the use of proximal balloon

occlusion embolic protection device for carotid artery stenting (CAS).

Materials and Methods: From sep. 2012 to Aug. 2015, 81 consecutive patients (mean age: 69.5t7.1 years) with proximal
internal cerebral artery (pICA) stenosis were treated with proximal balloon occlusion embolic protection system. Only
except the first case, all of them were treated with IV injection of pentobarbital (100mg ~ 250mg) before the CCA
ballooning. Forty-five patients presented with acute infarction and the other 36 patients with transient ischemic attacks
(TIAs). Mean stenosis rate was 83.74#8.2% (70.0~99.0%). Thirty-two patients had the lesion at the left side (39.5%).
Contralateral ICA occlusion or severe stenosis was observed in 30 patients (37.0%). Clinical data, angiographic findings,

occlusion time, and procedure-related complications were analyzed according to the presence or absence of intolerance.

Results: All cases were treated successfully and no peri-procedural untoward events such as thromboembolic in-
farction occurred. All 3 steps i.e. prestent ballooning, stenting, and poststent ballooning were done in 77 of 8lpatients
(95.1%) and, in the other 4 patients, only stenting and poststent ballooning were done. Mean occlusion time is 6 minutes
and 1 second (3" 40”~10"30"). Intolerance was observed only in 6 patients (7.4%) at the end of the procedure, and the
mean duration of intolerance is 21.7+20.4 seconds (10~60 seconds). There was no statistically significant difference be-
tween two dividing groups according to the presence or absence of intolerance in the comparison of clinical and angio-
graphic factors including age, sex, presenting symptoms, stenosis rate, lesion side, and the presence of contralateral oc-
clusion or flow compromising stenosis. However, occlusion time is longer in the group of intolerance than the other

(7°32"+1°32" vs. 554"+1°38", p=0.021), and all of them were in the early stage of learning curve.

Conclusion: The proximal balloon occlusion embolic protection system seems to be useful in CAS, and the intolerance
does not appeared to be necessary restrictive consideration even when the patient does not have eligible collateral sys-

tems in conventional terms.
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Video Session : How to Manage the Intraoperative Rupture of Aneurysms
g . HEY(2NH), ZMZ(HTIEH)

1. During the clipping Z&3(423), YI2 (YA

]

2. During the endovascular treatment HFEZ(@4d), WS AL)
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Scientific Session Il : Video Session - How to Manage the Intraoperative Rupture of Aneurysms

During clipping

Jong Soo Kim

Samsung Medical Center Sungkyunkwan University School of medicine

Intraoperative rupture

» Incidence
- 5-20%

« Timing of Premature rupture
— Dissection
— Clip application
— Induction or initial exposure (rare)

Risk factors of intraoperative rupture

— Ruptured Aneurysm
+ Lower initial Hunt and Hess grade

— Location and morphology of aneurysm
« PICA, A-com P-com Neurosurgery Mar 2005

— Surgical technique and experience
+ Blunt dissection

+ Early attempted aneurysm occlusion

— Before adequate neck exposure




Intraoperative rupture

» Outcome of intraoperative rupture

— Jeopardize a patient's outcome

« Increasing poor outcome around 2 fold
Stroke 39:1501-1506, 2008

— Could improved by increased experience

» Decreased exposure of trainee
— Trend toward minimal or non-invasive treatment
— Inadequate exposure
« Could Increase the risk of rupture
» Could decrease outcome of intraoperative rupture

Live cadavers for training

It is important to increase
the direct or indirect experience

J Neurosurg July 3. 2015

How to manage?

+ Should not!
— Blind clip placement

* Visualization !
« Large Frazier suction
+ Temporary clipping : either afferent and efferent
— Burst surpression with thiopental or propopol :
— With prolonged temporary clipping
» Should not exceed 20 min
» Adenosine : temporary cardiac standstill
+ Attempt bleeding control
— Bipolar coagulation.
— Local pressure with cottonoid (could be dangerous)
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Scientific Session Il : Video Session - How to Manage

the Intraoperative Rupture of Aneurysms

Intraoperative cerebral aneurysm Rupture (IAR)

g9

QRO FANHY G2}

=

Intraoperative Misadventures. Complication Avoidance and Management in Aneurysm
Surgery

Daniel L. Bairow, MD
There are no secrets to success. It is the result of preparation, hard work, and learning from failure.
Colix Powell

» Adequate exposure, sharp dissection, proximal control, and
use of temporary clips

« Avoiding intraoperative rupture

* The bleeing was controlled with large-bore suctions and a
small piece of cotton placed gently over the aneurysm for
absorbency

« Adenosine

+ I the tear at the neck of the aneurysm
* Microsuturing the defect
+ Placing a Sundt clip graft
+ Trapping the aneurysm with or without a bypass

\/’ MEMO

)

A small piece of cotton

to tamponade and bolster the
Repair of a tear at the neck of
an aneurysm.
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# Repair of intraoperative aneurysm neck tear utilizing the
cotton-clipping technique

Sam Safpw Abbasi MO, i Son, MD. PhD. Merk E Oppenfander MD, Peter Nakaj MD.
M Yashar 5 Kalan, D Ph. Joseph M Zabramsh, MD. and Robert F Spetzier MD.
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THE INFLUENCE OF SURGICAL
EXPERIENCE ON THE RATE OF
INTRAOPERATIVE ANEURYSM RUPTURE
AND ITS IMPACT ON ANEURYSM
TREATMENT OUTCOME

E.1. van Lindert, H-G. Bicher-Schwarz, and A. Perneczky
Neurosurgical Department, University of Mainz, Mainz, Germany

IAR occurred in 6.7% of aneurysms and 8.7% of patients
New neurological deficits (NND) in 21% of patients with IAR,
which accounts for 1.8% of NND in all patients

IAR Rate in Relation to Surgical Experience

No. OF SURGERIES IAR RATE (%) 1AR RATE (%) TAR RATE (%)
PER SURGEON RUPTURED ANEURYSMS UNRUPTURED ANEURYSMS ToTAL
=10/year 5.7(Tol122) 0.8 (1 of 121) 33(80f 243)
5-10/year 10.3 (12 of 116) 0(0of38) 78(120f 154)
<5/year 17.1 (12 0f 70) 43(lof 23) 14.0 (13 of 93)

Intra-Operative Premature Rupture of the Cerchral Ancurysms. Analysis of the
Caines and Management

A Mokl & Korods', A, Takahud', S, Wakibawn', T bitoma , 1. Voslimetn', ol K. famate

Intraoperative premature ruptures : 24 cases (6.0%)

1. Dural opening and arachnoid opening : 8.3%
2. Hematoma removal : 12.5%

3. Brain retraction : 16.7%

4. Aneurysm dissection : 62.5%

Rupture in clip apply 7 :
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Predictors and Outcomes of Intraprocedural Rupture in
Patients Treated for Ruptured Intracranial Aneurysms
The CARAT Study

awion, MD); Gary Duckwiler, MDD,

hral Ancurysm Rerupture Afier

bome Jobnsicn, MD. PAL 2008 Stroke

Treatment (CARAT) In

IPR intraprocedural rupture

Data from International Subarachnoid Hemorrhage Trial
: Coiling : 5.4%
Clipping : 19%

P e T e ——

L ey A TR Surcary i [P

Kim 0 0

40 years male

Op. at 4hrs after 21 attack

Intraop. premature 3" rupture after dural opening
Rt. A-com Aneurysm

Brain CT after 2" attack
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Case

57 year-old age woman

Headache

13 years ago, a ruptured P-com Artery aneurysm

op.
Hunt-Hess grade II
Fisher grade II
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Conclusions

+ Avoid !
: My own Strategy ! Inferior directed A-com, lateral projected P-com aneurysm etc

+ No retraction, sharp dissection after temporay clip in
perianeurysmal dissection

+ Clip selection

+ 2 large bore suckers with small cottons

* Temporary proximal control < Temporary trapping
* Endure and face to fear

+ Think perforators

|
v
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Scientific Session Il : Video Session - How to Manage the Intraoperative Rupture of Aneurysms

During the Endovascular Treatment

¥ue Y52

gt 39

Incidence and Risk factors

Frequency

| A meta-analysis of 17 reports found a significant difference in
the frequency of perforations

e Ruptured : 4.1%
e Unruptured : 0.5% (p< 0.001)

| Occurin 2% to 8% of patients

Risk factors

| Small aneurysm | Balloons or Stents
| Ruptured aneurysm | Local anesthesia
| Blebs or Pseudoaneurysm | Operator experience

Avoidance of IOR

I Extra caution when treating smaller
aneurysm

I Minimize anterograde force on the
microcatheter & microwire

I Tighten the rotatory hemostatic valve
around the microcatheter when doing
guide catheter angiograms

I Avoid excessive(?) packing
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Management of IOR

I The first sign of recognition
: An abrupt rise in blood pressure

| Calm down 1!

I Resist the impulse to pull back on the
perforating device

I Reverse heparin with protamine

I Continous deployment of coils till no
hemorrhage

Management of IOR

I If the microcatheter has perforated the
aneurysm wall, a coil can be partially
deployed into the subarachnoid space
first, then the microcatheter can be
pulled back slightly until the tip of
microcatheter is inside the aneurysm
again, and the remaining portion of the
coil can be deployed within the
aneurysm

Management of IOR

I 2nd(double) microcatheter technique or
Balloon catheter

| Occasionally, the tear in the aneurysm
may extend into the parent vessel.
In this situation, coil-occlusion of the
parent vessel may be the only way to
stop the hemorrhage

I Once the aneurysm is secured, EVD
may be necessary
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Double catheter technique

Balloon catheter technique

Conclusion

| Early & Adequate recognition
I Calm down & Trust your technique
I Never pull back the perforating devices

I Double microcatheter or balloon
assisted technique

I'Fix it at angioroom




[] us epul

Scientific Session Il : Video Session - How to Manage the Intraoperative Rupture of Aneurysms

During the endovascular treatment

During the period between September 1988 to July 2015, there were 81(2.0%) procedural bleeding among 4451 endo-

vascular treatment sessions (3512 patients with 4144 aneurysms) in a single institution.

Among the 81 aneurysms, there were 40 unruptured aneurysms (including 2 aneurysms presenting with cranial nerve
palsies), 2 previously ruptured aneurysms, and 39 acutely ruptured aneurysms (Hunt-Hess grade I to III in 31, grade
IV to V in 8).

Glasgow outcome scale scores were 1 (death) in 3 (4%), 3 (severe disability) in 6 (7%), 4 (moderate disability) in 4
(5%), and 5 (good recovery) in 64 (79%); no outcome data in the other 4 patients.

Technical details related to causes of procedural bleeding and management will be presented.
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Update in the Management of Acute Ischemic Stroke (AlS)

3y : SWS(IEAY), BL(NEH)
R e

1. What is right? What is wrong? BP management- AIS and hemorrhagic transformation

AR Y o)

2. Current role of antiplatelet therapy in secondary prevention of stroke

3. Current status of mechanical thrombectomy g%t = )

4. Role of embolectomy/bypass surgery in AIS ©}2y(7I5 o)
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Scientific Session IV : Update in the Management of Acute Ischemic Stroke (AlS)

What is right? \X/hat is wrong? BP management- AlS and

hemorrhagic transformation

CHANG IN BOK

Department of Neurosurgery Institute of Neuroscience Hallym University Medical Center

Blood pressure in AIS

@ BP levels are commonly elevated during the first 24 hours after the
onset of stroke symptoms

-80% : SBP>160 mm Hg and DBP> 90 mm Hg
Fall spontaneously in the subsequent 10 to 14 days.

O}

O}

Cerebral autoregulation is impaired after an acute stroke

Cerebral blood flow is believed to be very sensitive to changes in
systemic BP.

Debate :

= elevation of BP after acute stroke may be of benefit in terms of
increasing cerebral blood flow in the ischemic areas of brain.

= elevated BP can increase the risk of cerebral edema and
hemorrhagic transformation of the infarct.

=

O]

=

Blood pressure in AIS

A total of 60-80% of patients present with hypertension on
admission for acute stroke.

Both hypertension and hypotension during the acute phase of
ischemic stroke are associated with death and disability.

Current guidelines recommend treating
- SBP>greater than 220
- SBP> 185 in candidates for thrombolysis in AIS
- SBP>180 in acute hemorrhagic stroke.

There are

little data to guide the choice of antihypertensive agent

in acute stroke, but agents that are short acting and titratable are

preferred.

r \/’ MEMO
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Lowering BP is dangerous

@ Hypertension and its treatment in the NINDS rt-PA stroke

trial

(stoke 29:1504-1509, 1998)

= postrandomization antihypertensive therapy was associat
ed with less favorable

outcomes for the tPA patients who were hypertensive

Blood pressure and clinical outcomes in the international
Stroke trial

(Stroke 33:1315-1320, 2002)

= early death increased by 17.9% for every 10 mm Hg belo
w 150 mm Hg (P<0.0001)

= U-shaped curve

Blood Pressure and Clinical Outcomes in the
International Stroke Trial

Jo Leonardi-Bee. MSc: Philip M.W. Bath. FRCP: Stephen I. Phillips. FRCPC:
Peter A.G. Sandercock. FRCP: for the IST Collaborative Group

Background and Purpose—Among patients with acute stroke, high blood pressure is often associated with poor outcome,
although the reason is unclear. We analyzed data from the International Stroke Trial (IST) to explore the relationship
between systolic blood pressure (SBP). subsequent clinical events over the next 2 weeks. and functional outcome at 6
‘months in patients with acute stroke.

Methods—We included in the analysis 17 398 patients from IST with confirmed ischemic stroke. A single measurement
of SBP was made immediately before randomization. Clinical events within 14 days of randomization were recorded:
recurrent ischemic stroke, symptomatic intracranial hemorthage, death resulting from presumed cerebral edema, fatal
coronary heart disease, and death. Survival and dependency were assessed at 6 months. Outcomes Wwere adjusted for age,
sex. clinical stroke syndrome, time to randomization, consciousness level. atrial fibrillation, and treatment allocation
(aspirin. unfractionated heparin, both. or neither).

Results—A U-shaped relationship was found between baseline SBP and both early death and late death or dependency:
early death increased by 17.99% for every 10 mm Hg below 150 mm Hg (P<0.0001) and by 3.8% for every 10 mm Hg
above 150 mm Hg (P=0.016). The rate of recurrent ischemic stroke within 14 days increased by for every
10-mm Hg increase in SBP (P=0.023); this association was present in both fatal and nonfatal recurrence. Death
resulting from presumed cerebral edema was independently associated with high SBP (P=0.004). No relationship
Detween symptomatic intracranial hemorrhage and SBP was seen. Low SBP was associated with a severe clinical stroke
(total anterior circulation syndrome) and an excess of deaths from coronary heart disease (P=0.002).

Conclusions—Both high blood pressure and low blood pressure were independent prognostic factors for poor outcome.
relationships that appear to be mediated in part by increased rates of early recurrence and death resulting from presumed
cerebral edema in patients with high blood pressure and increased coronary heart disease events in those with low blood
pressure. The occurrence of symptomatic intracranial hemorthage within 14 days was independent of SBP. (Stroke.
2002333:1315-1320.)

K¢

'y Words: blood pressure m brain edema m hemorrhage m recurrence m stroke, ischemic

U shaped curve
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- Every 10mmHg fin SBP above 150, death at 14 days increased by 38%,
- Every 10mmHg |below 150, death at 14 days and disability at 6 months increased by 17.9 and 3.6%, respectively

(Stroke 33:1315-1320, 2002)
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Lowering BP is dangerous

B Detrimental effect of blood pressure reduction in the first 24
hours of acute stroke onset ( Neurology 61:1047- ,2003)
= degree of systolic blood pressure reduction in the first 24 hours
(OR =1.89 per 10% decrease; 95% CI =1.02 to 3.52; p = 0.047)
=@ Should hypertension be treated after acute stroke? A
randomized controlled trial using SPECT (Arch Neurol
50:855 ,1993)
= BP dropped >16% of the baseline value on any 24 hours in the
first 3 days -> impairs cerebral perfusion regardless of drug used
= Hypertensive ischemic stroke patients with a moderate elevation of
BP in the first few days may not require antihypertensive therapy

What’s the limit for infarction

100 —

Yo

Penumbral

— — — Non-penumbral
75 —

T T
o 6 12 18
Hours after stroke onset

W
w4

Salvageable tissue at risk even out to 12 - 24 hours
Not easy to measure it in the individual patients

(Stroke 33:1315-1320, 2002)

Invasive tissue monitoring
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LOWERING BP IS NOT DANGEROUS

Effect of Blood Pressure During the Acute Period of
Ischemic Stroke on Stroke Outcome
A Tertiary Analysis of the GAIN International Trial

Stella Aslanyan, MD: Franz Fazekas, MD: Christopher J. Weir. PhD: Susanna Horner. MD:
Kennedy R. Lees. MD. FRCP: for the GAIN Interational Steering Committee and Investigators

Background and Purpose—The effects of blood pressure (BP) and its fluctuations during the acute phase on the clinical
course of ischemic stroke are incompletely understood. We tested the hypotheses that baseline mean arterial BP
[MAP—(2xdiastolic BP+systolic BP)/3]. weighted average MAP, and an increase or decrease of >30% from baseline
MAP are independently associated with stroke outcome.

Metiods—We studied the 1455 patients with ischemic stroke in the Glycine Antagonist (Gavestinel) in Neuroprotection
(GAIN) International Trial. BP management was at the discretion of investigators and was measured at 0. 0.5
12 60.25 hours. Outcome was assessed by mortality, Barthel Index (dead or 0 to 55 versus 60 o 90 versus
=95), Nauonal Tnstitutes of Health Stroke Scale (NTHSS) score (dead or =2), and Rankin Scale (dead or =2). Cox
proportional-hazards and stepwise logistic regression modeling corrected for demography. medical history. stroke
severity., and clinical subtype.

Results—Elevated weighted average MAP was associated with poor outcome assessed by mortality at 3 months (hazard
ratio. 1.16: 1.06 to 1.27 per 10 mm Heg), NTHSS score (0dds ratio [OR] 1.14; 95% confidence interval [CT], 101 to 1.28).
and Barthel Index at 1 month (OR. 1.12: 95% CL 1.03 to 1.23). A 30% increase from baseline MAP was associated with
poor outcome assessed by NIHSS score and Barthel Index at 1 and 3 months and by Rankin score at 1 month (OR. 2.01;
95% CI, 1.16 10 3.49 to OR, 3.03; 95% CI, 1.30 fo 7.02)

Conclusions—Baseline MAP was not associated with poor ischemic stroke outcome. However, variables describing the
course of BP over the first 2.5 days have a marked and independent relationship with 1- and 3-month outcome. (Stroke.
2003;34:2420-2425.)

Key Words: blood pressure m outcome m stroke, ischemic

- 1445 Pts
- Baseline MAP was not associated with poor ischemic stroke outcome.

Acute BP change in AIS

140

>
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*
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Heurs

Figure 1. Quartiles of MAP over time. m, Lower quartile; @,
median; 4, upper quartile.

(Stroke 2003;34:2420-2425.)
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BP and outcome in AIS

TABLE 2. statistically Significant A Tati Primary and BP Variables

30% Increase From Baseline MAP Weighted Average MAP

Quicome Time OR (95% CI) P OR (95% CI* P
Mortality, HR 3mo =0.05 116(1.06-1.27)  >0.01
Barthel Index (dead or 0-55 vs 7d =0.05 =>0.05
60-90 vs =95) 1mo 2.01(1.16-3.49) 0.01 1.12(1.03-1.23) 0.01
3mo 2.39 (1.42-4.03) =>0.01 =>0.05
NIHSS score (dead or =2) 7d =0.05 =0.05
1mo 2.74(1.11-6.73) 0.03 1.14(1.01-1.28) 0.03
3mo 2.87 (1.33-6.20) 0.01 >0.05
Rankin Scale score (dead or =2) 1 mo 3.03 (1.30-7.02) 0.01 =>0.05
3mo >0.05 >0.05

*Per additional 10 mm Hg.

Arch Intern Med. 2002;162(17):1994-2001

Community Hospital Use of t-PA
and Incidence of ICH

. ‘Within protocol

Protocol deviations

_ 10
&
z
5
g
1
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E

Symptomatic ICl

Am Fam Physician. 1999 May 15;59(10):2828-2834.

o

|
v

, MEMO

=~

109



The ACCESS Study

Evaluation of Acute Candesartan Cilexetil Therapy in Stroke Survivors

Joachim Schrader, MD: Stephan Liiders, MD: Anke Kulschewski, MD: Jiirgen Berger, PhD;
‘Walter Zidek. MD: Johannes Treib. MD: Karl Einhdupl. MD: Hans Christoph Diener. MD:
Peter Dominiak, MD: on behalf of the ACCESS Study Group

Background and Purpose—The Acute Candesartan Cilexetil Therapy in Stroke Survivors (ACCESS) study was designed
to assess the safety of modest blood pressure reduction by candesartan cilexetil in the carly treatment of stroke. The
study was also designed to provide an estimate of the number of cases required to perform a larger phase III efficacy
study.

Methods—Five hundred patients were recruited in a
center phase II study.

Results—This safety trial was stopped prematurely when 342 patients (339 valid) had been randomized because of an
imbalance in end points. Demographic data, cardiovascular risk factors. and blood pressure on admission. on study
onset. and within the whole study period were not significantly different between the 2 groups. However, the cumulative

. double-blind. placet rolled, multi-

12-month mortality and the number of vascular events differed sig in favor of the rtan cilexetil group
(0dds ratio, 0.475: 95% CI. 0.252 to 0.895). There were no ficant differences in and in
number or type of side effects

i “Although the isms by which type 1 (AT,) receptor blockade affects cardiovascular

morbidity and mortality are still unresolved. the present study shows that early neurohumoral inhibition has similar
beneficial effects in cerebral and in myocardial ischemia. The fact that no cardiovascular or cerebrovascular event
occurred as a result of hypotension is of significant clinical importance. When there is need for or no contraindication
against early antihypertensive therapy. candesartan cilexetil is a safe therapeutic option according to the ACCESS
results. (Stroke. 2003;34:1699-1703.)

Key Words: antihypertensive therapy m benzimidazoles m blood pressure m stroke, acute

- 342 Pts with AIS
- Candesartan (AT1 recepter blockade) 4-16mg
- Early stopped due to overwhelming efficacy

BP & Cumulative event rate in ACCESS
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Effect on rCBF by induced hypertension
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Neurosurgery. 1998;42(3):617-24;

Effects of Induced Hypertension on Intracranial Pressure
and Flow Velocities of the Middle Cerebral Arteries in
Patients With Large Hemispheric Stroke

Stefan Schwarz, MD; Dimitrios Georgiadis, MD: Alfred Aschoff, MD: Stefan Schwab, MD

Background and Purpose—Our aim was to prospectively evaluate the effects of induced arterial hypertension in patients
with large ischemic stroke.

Methods—A total of 47 monitoring sessions in 19 patients with acute, complete, or subtotal middle cerebral artery (MCA)
territory stroke were performed. Intracranial pressure (ICP) was monitored using a parenchymal catheter. Mean arterial
blood pressure (MAP), ICP, and peak mean flow velocity of the middle cerebral arteries (V,MCA) were continuously
recorded. Patients with acute ICP crises were excluded. After obtaining baseline values, MAP was raised by an infusion
of norepinephrine fo reach an MAP increase of at least 10 mm Hg. After MAP had reached a peak plateau level, the
norepinephrine infusion was stopped.

Resulis—Baseline MAP was 83.6=1.6 mm Hg and rose to 108.9=2.0 mm Hg after infusion of norepinephrine. ICP
slightly increased from 11.6=0.9 mm Hg to 11.80.9 mm Hg (P<0.05). Cerebral perfusion pressure rose from baseline
722+2 mm Hg to 97=1 mm Hg (P<0.0001). V,MCA was already higher on the affected side during baseline
measurements. At maximum MAP levels. V,MCA rose by 25.5+5.5 cm/s on the affected side and by 8.6+ 1.6cu/s on
the contralateral side.

Conclusions—In patients with large hemispheric stroke without an acute ICP crisis, induced hypertension enhances
cerebral perfusion pressure and augments the V,MCA(s). more so on the affected side. The ICP slightly increases:
however, this is probably not clinically significant. (Stroke. 2002;33:998-1004.)

Key Words: blood flow velocity m cerebral perfusion pressure m hypertension m intracranial pressure
m norepinephrine m stroke

ICP, MAP & VmMCA in AIS
(Lt MCA infarction)

120

100

right ACM

&l Norepinephrine 0.2mg'h

J 2172rrrrrssrr SIS RII

10 20 30 40 _min

(Stroke. 2002;33:998-1004.)

\
PSS

MEMO

111



MEMO

Chang in CPP & VmMCA from baseline
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MAP increase from baseline

(Stroke. 2002;33:998-1004.)

Induced hypertension in AlS

A pilot study of drug- | Article abstract—The aim of this pilot study was to determine whether the

induced h . use of induced hypertension in acute stroke is feasible and associated with

induced hypertension | ,..logic improvement. Phenylephrine was used to raise the systolic blood

for treatment of | pressure in patients with acute stroke by 20%, not to exceed 200 mmHg. Of

13 patients treated, 7 improved by 2 points on the NIH Stroke Scale. No

acute stroke systemic or neurologic complications were seen. The authors conclude that

induced hypertension in acute stroke is feasible and likely safe and can
improve the neurologic examination in some patients.

NEUROLOGY 2001:56:1210-1213

G. Rordorf, MD; W.J. Koroshetz, MD; M.A. Ezzeddine, MD; A.Z. Segal, MD; and F.S. Buonanno, MD

Feasible and likely safe
NIHSS improved by 2

Blood Pressure Decrease During the Acute Phase of
Ischemic Stroke Is Associated With Brain Injury and Poor
Stroke Outcome

José Castillo, MD, PhD: Rogelio Leira, MD, PhD; Maria M. Garcia, MD, PhD;
Joaquin Serena, MD. PhD: Miguel Blanco. MD, PhD: Antoni Davalos. MD, PhD

Background and Purpose—Studies on the relation between blood pressure (BP) and stroke outcome have shown
contradictory results. We explored the association of systolic (SBP) and diastolic (DBP) BP during acute stroke with
early neurological deterioration, infarct volume, neurological outcome, and mortality at 3 months

‘Methods—We included 304 patients with acute ischemic stroke. SBP and DBP on admission and on the first day were the
average values of all readings obtained in the emergency department and during a 24-hour period after patient allocation
in the stroke unit.

Results—A U-shaped effect was observed: for every 10 mm Hg =180 mm Hg of SBP. the risk of early neurological
deterioration. poor outcome, and mortality increased by 6%, 25%. and 7%, respectively. whereas for every 10 mm Hg
>180 mm Hg. the risk of early neurological deterioration increased by 40% and the risk of poor outcome increased by
23%, with no effect on mortality. Mean infarct volume increased 7.3 and 5.5 cm’ for every 10 mm Hg =180 and
>180 mm Hg. A similar pattern was found in patients with DBP =100 or >100 mm Hg. These effects disappeared after

i for the use of ive drugs and BP drop >20 mm Hg within the first day. with the latter being the
more important prognostic factor of poor outcome.

Conclusions—High and low SBP and DBP, as well as a relevant drop in BP. are associated with poor prognosis in patients
with ischemic stroke. (Stroke. 2004;35:520-527.)

Key Words: blood pressure m cerebral infarction m hypertension m prognosis m stroke
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TABLE 4.  Adjusted Increase in Mean (95% Cl) Infarct Volume for SBP on
Admission, Use of Antihypertensive Drugs, and Differences in SBP During the

First Day
SBP =180 mm Hg SBP =180 mm Hg
(n=161) R (n=135) R?
Model 1
SBP, by 10 mm Hg 7.3(4.0,10.8) 0.89 55(1.6,9.4) 0.87
Model 2
SBP, by 10 mm Hg 1.4(-38,6.7) 0.88
Hypotensive drugs 23.1 (28, 43.4)
Model 3
SBP, by 10 mm Hg 6.0 (2.5,9.6) 0.89 —16(-71,37) 0.89
Hypotensive drugs 11.1(-99,32.1)
Difference in SBP:
Decrease 0—20 mm Hg 0 0
Decrease >20 mm H 61(13.3, 109.6) 32.2(12.1,52.3)
Any increase in SBP 12.1(—2.3, 26.6)

Mean volumes for SBP on admission are expressed by 10 mm Hg difference under or above
180 mm Hg. All models were adjusted for stroke subtype (lacunar vs nonlacunar), time from onset
to inclusion, CSS, body temperature (<37.5°C vs =37.5°C), and serum glucose on admission. Values
are in milliliters.

AHA Recommendations

(General Supportive Care and Treatment of Acute Complications)

2. For treatment with intravenous rtPA

- their SBP<185 mm Hg and their DBP<110 mm Hg before
fibrinolytic therapy is initiated(Class I; Level of Evidence B) .

- before beginning treatment with intravenous rtPA and
maintained below 180/105 mm Hg for at least the first 24 hours
after intravenous rtPA treatment.

7. Who do not receive fibrinolysis

- reasonable goal is to lower blood pressure by 15% during the first
24 hours after onset of stroke.

- should be withheld unless the SBP>220 mm Hg or the DBP>120
mm Hg (Class I; Level of Evidence C). (Revised from the previous
guidelinel3)

MEMO
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(General Supportive Care and Treatment of Acute Complications

AHA Recommendations

13.

The management of arterial hypertension in patients not

undergoing reperfusion strategies remains challenging.

Data to guide recommendations for treatment are

inconclusive or conflicting.

Many patients have spontaneous declines in blood

pressure during the first 24 hours after onset of stroke.

Until more definitive data are available, the benefit of

treating arterial hypertension in the setting of acute

ischemic stroke is not well established (Class IIb; Level of

Evidence C).

Patients who have malignant hypertension or other

medical indications for aggressive treatment of blood

pressure should be treated accordingly. (Revised from the

previous guidelinel3)

Table 9. Potential Approaches to Arterial Hypertension in
Acute Ischemic Stroke Patients Who Are Candidates for Acute
Reperfusion Therapy

Patient otherwise eligible for acute reperfusion therapy except that BP is
>185/110 mmHg:

Labetalol 10—20 mg IV over 1—2 minutes, may repeat 1 time; or

Nicardipine 5 mg/h IV, titrate up by 2.5 mg/h every 5-15 minutes, maximum
15 mg/h; when desired BP reached, adjust to maintain proper BP limits; or

Other agents (hydralazine, enalaprilat, etc) may be considered when
appropriate

If BP is not maintained at or below 185/110 mmHg, do not administer rtPA

Management of BP during and after rtPA or other acute reperfusion therapy to
maintain BP at or below 180/105 mmHg:

Monitor BP every 15 minutes for 2 hours from the start of rtPA therapy, then
every 30 minutes for 6 hours, and then every hour for 16 hours

If systolic BP >180—230 mm Hg or diastolic BP >105—-120 mmHg:
Labetalol 10 mg IV followed by continuous IV infusion 2—8 mg/min; or

Nicardipine 5 mg/h IV, titrate up to desired effect by 2.5 mg/h every 5-15
minutes, maximum 15 mg/h

If BP not controlled or diastolic BP >140 mm Hg, consider IV sodium
nitroprusside

BP indicates blood pressure; IV, intravenously; and rtPA, recombinant tissue-
type plasminogen activator.

Table 12. Treatment of Acute Ischemic Stroke: Intr
Administration of rtPA

Infuse 0.9 mg/kg (maximum dose 90 mg) over 60 minutes, with 10% of the
dose given as a bolus over 1 minute.

Admit the patient to an intensive care or stroke unit for monitoring.

If the patient develops severe headache, acute hypertension, nausea, or
vomiting or has a worsening neurological examination, discontinue the
infusion (if IV rtPA is being administered) and obtain emergent CT scan.

Measure blood pressure and perform neurological assessments every 15
minutes during and after IV rtPA infusion for 2 hours, then every 30 minutes
for 6 hours, then hourly until 24 hours after IV rtPA treatment.

Increase the frequency of blood pressure measurements if systolic blood
pressure is >180 mm Hg or if diastolic blood pressure is >105 mmHg;
administer antihypertensive medications to maintain blood pressure at or
below these levels (Table 8).

Delay placement of nasogastric tubes, indwelling bladder catheters, or intra-
arterial pressure catheters if the patient can be safely managed without them.
Obtain a follow-up CT or MRI scan at 24 hours after IV rtPA before starting
anticoagulants or antiplatelet agents.
CT indicates computed tomography; IV, intravenous; MRI, magnetic
resonance imaging; and rtPA, recombinant tissue plasminogen activator.
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AHA Recommendations
(Volume Expansion, Vasodilators, and Induced Hypertension)

1. In exceptional cases with systemic hypotension producing
neurological sequelae, a physician may prescribe vasopressors to
improve cerebral blood flow.

If drug-induced hypertension is used, close neurological and cardiac
monitoring is recommended (Class I; Level of Evidence C). (Revised
from the previous guideline13)

4. The usefulness of drug-induced hypertension in patients with acute
ischemic stroke is not well established (Class IIb; Level of Evidence
B). (Revised from the previous guideline13)

Induced hypertension should be performed in the setting of clinical
trials.

Alpha & Beta blocker

@ Labetalol
- control BP in pts with either acute hemorrhage or AIS
- cheap & long acting
- CHHIPS study (Lancet Neurol 2009; 8: 48-56) :
reduce mortality and potential disability

Vasodilators

= Nitroprusside

- rarely used in AIS

- ICP (14 mmHg?), MAP (33%)(JNS 48:329-31. 1978)
@ Nitroglycerin

- less effective than nitrprusside

- effect on CBF/ICP unclear

- bad coronary disease (MI)

15
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Calcium channel blocker

@ Nicardipine

- few side effects: cerebral, cardiac, pulmonary
- no increase in ICP

- neuroprotective effect

ACE-l1 & ARB

=@ Angiotensin Converting Enzyme Inhibitor
- captopril, lisinipril,perindopril
- orolingual angioedema
@ Angiotensin receptor antagonist
- candesratan (ACCESS, 2003)
- telmisartan (PRoFESS, 2007)

Symptomatic ICH after Thrombolysis

@ Symptomatic hemorrhage occurs in 5% to 6% of patients after use
of intravenous rtPA and intra-arterial recanalization strategies and
anticoagulant use.

m Most sSICHs occur within the first 24 hours after intravenous rtPA;
the vast majority of fatal hemorrhages occur within the first 12
hours.

= A standardized guideline for managing fibrinolytic-associated
hemorrhages does not exist.
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18 : What is right? What is wrong? BP management- AIS and hemorrhagic transformation

Risk factors for sICH after thrombolysis

Table I. Risk Factors for SICH After Thrombolysis.®'>33

CT hypodensity (early ischemic changes >1/3 of MCA territory)
Elevated serum glucose or history of diabetes mellitus
Symptom severity

Time to treatment

High systolic blood pressure

Low platelets

Advanced age

Abbreviations: CT, computed tomography; MCA, middle cerebral artery;
SICH, symptomatic intracerebral hemorrhage.

Neurohospitalist 5(3):133-41, 2015

Managements of sICH after
thrombolysis

Table 2. Protocol for Management of Postthrombolysis Intracerebral Hemorrhage. "#-5°

Suspect ICH (new headache, nausea, vomiting, etc)
O Discontinue r-tPA infusion
[STAT blood draw: PT, PTT, platelet count, fibrinogen, type & cross
0 STAT noncontrast CT head

Hemorrhage confirmed?
O Administer 6-8 units of cryoprecipitate, followed by 6-8 units platelets
0 Consult neurosurgeon & alert to ICH
0 Consult hematologist & alert to current coagulation status
O Administer £-aminocaproic acid 4-5 gm IV over | hour, followed by | gm PO or IV hourly until bleeding is controlled
O Fibrinogen levels should be rechecked every Q 4 hours & cryoprecipitate transfused PRN to maintain fibrinogen levels > 150 mg/dL
0 Blood pressure monitoring Q 15 minutes
O Periodic blood work (CBC, PT/PTT) to re-assess coagulation status & need for blood transfusion
0 Consider repeat CT head to assess for ICH growth
0 Consensus decision regarding surgical and/or medical therapy

Abbreviations: ICH, intracerebral rPA, inant tissue-type plasmi activator; STAT, at once; PT, prothrombin time; PTT, partial
thromboplastin time; IV, intravenous; PO, orally: Q. every; PRN, as needed; CBC, complete blood count.

Neurohospitalist 5(3):133-41, 2015

Table 3. Suggested Management of Elevated Blood Pressure in
Postthrombolysis ICH.?

If SBP > 200 mm Hg or MAP > 150 mm Hg, consider aggressive
reduction in BP with continuous IV infusion

If SBP > 180 mm Hg or MAP > 130 mm Hg and there is concern for
elevated ICP, then initiate ICP monitoring and reduce BP using
intermittent or continuous IV antihypertensives, while cautiously
maintaining CPP above 60 mm Hg

If SBP > 180 mm Hg or MAP > 130 mm Hg, but there is no indication
of increased ICP, then a modest reduction in BP may be
considered (eg, MAP of | 10 mm Hg or target BP of 160/90 mm Hg)
as long as BP is monitored every |15 minutes

Abbreviations: SBP, systolic blood pressure; MAP, mean arterial pressure; BP,
blood pressure; ICP, intracerebral pressure; CPP, cerebral perfusion
pressure.

2Adapted from Morgenstern et al.*°

Neurohospitalist 5(3):133-41, 2015
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Scientific Session IV : Update in the Management of Acute Ischemic Stroke (AlS)

Current role of antiplatelet therapy in
secondary prevention of stroke

r '\W\l MEMO
Antiplatelet therapy for
noncardioembolic stroke or TIA
* Aspirin

-Non-cardioembolic ischemic stroke or TIA, antiplatelet agents rather
than oral anticoagulation are recommended
(ASA: Class I, Level of Evidence A, EUSI: Level 1)

-Low or medium-dose aspirin (50-325mg) should be given as first
choice agent to reduce stroke recurrence
(ASA: Class lla, Level of Evidence A, EUSI: Level 1)

Antiplatelet therapy for
noncardioembolic stroke or TIA

* Aspirin

- CAPRIE (Clopidogrel versus aspirin in patients at risk of ischemic events)
- ESPIRIT (Aspirin plus dipyridamole versus aspirin alone after cerebral
ischemia of arterial origin)

- 812300mg OJ2t] S Bl ol 1 & 74o] $440] BT S|
YTt E31 512300mg 042 OHATIZIE 28 I 2[2
YT FELYO| 5 40| 20! A8 Tote 40| FTH
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Antiplatelet therapy for
noncardioembolic stroke or TIA

* Aspirin

lo/3t 424 L1y SRR BTS2
2

=

o
HESY MWE YIS 2ok ot F 50-300mg At0[2| OFAD{Z
NBEUCLE A Ela, ALFEA)

Antiplatelet therapy for noncardioembolic
stroke or TIA (Thienopyridine)

+ Ticlopidine, clopidogrel

- 1. All patients with ischemic stroke or TIA who are not on anticoagulation should be
taking an antiplatelet agent, ie aspirin (50-300mg), daily or clopidogrel, or a
combination of low-dose aspirin and dipyridamole modified release (MR)

(RCP: Grade of Recommendation A)

- 2. Clopidogrel is slightly more effective than aspirin in the prevention of further vascular
events (EUSI: Level of Evidence I, AHA/ASA: Class Ilb, Level of Evidence B)

- 3. Where patients are aspirin intolerant, an alternative antiplatelet agent (eg clopidogrel 75mg
daily or dipyridamole MR 200mg twice daily) should be used
(RCP: Grade of Recommendation A, AHA/ASA: Class lla, Level of Evidence B).

Antiplatelet therapy for noncardioembolic
stroke or TIA (Thienopyridine)
+ Ticlopidine, clopidogrel

-o|53, 4274

y 2 222
Clopidogrel75mg2t aspirin 325mgS £0{¢t & 3 7E | ZAH A7 M
Ao 2 Olgt AAUES H W3t CAPRIEM L0 A, ClopidogrelO]
aspirinkiCt E2AA0| FYS AN (SHAUELL, 8.7%)

-5E5 SN0 4O 2N ot HE e Q0|UE ZIE 2O0FX]

| £ ZMo| It EE 580 Z40]
UAH AW} S HoR}0| A= Clopidogrel0| aspirin0j| H|sf
O Xt0) & 27t 5t}
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Antiplatelet therapy for noncardioembolic
stroke or TIA (Thienopyridine)

+ Ticlopidine, clopidogrel

-1. ClopidogrelEt=E 0l =aspirinEHE £0f, & ?

SYFOo e HYYS HE HEF 22
(ZA4Zlb, #145A)

pirin} dipyridamole?)
Fe

as
gxt HEfOrR 2 A8 E 4+ ATt

- 2. aspirin0 242150 U= &Rt A= Clopidogrels CH2 HE AT 7%
(2H%ZIb, AD4ZA)

-3. T|c|op\d|ne aspirint B 08t H S If | EF0| O[X1Y oo =22ZF 4
‘A’A":f (2AF1b, AILZFA). 6W'f'. ?"”*X 59 4ol leBz
FUA| °|7f LAk (2AeED, Ha4FA)

Antiplatelet therapy for noncardioembolic
stroke or TIA; Tiflusal, Dipyridamole, Cilostazol

- 1. Compared with aspirin alone, the combination of aspirin
and extended-release dipyridamole is safe and
an acceptable option for initial therapy for secondary
stroke prevention (AHA/ASA: Class lla, Level of
Evidence A, EUSI: Level of Evidence 1)

- 2. Patients who do not tolerate either aspirin or clopidogrel
may be treated with dipyridamole 200 mg twice daily
(EUSI: Level of Evidence I1)

Antiplatelet therapy for noncardioembolic
stroke or TIA; Tiiflusal, Dipyridamole, Cilostazol

-1. HE8&9] aspirin1} dipyridamoleg &4 A|--9-o}E He
5 EF0| O[Xt0| Y2 9ot £7|X g2 A8Y £ ULt
(2AFED, HI+FA)

-2. trifusalz} cilostazol2 aspirin0| Lt clopidogrel& Ar3}7|
o2 220 HE59 oxp0 SHo =2 1e{g £ ULt
(2ALZN, Hn4Z8)

-3, 5|EY 2 EES Mot 290l AA0| U= XA
SAAMIR K57t ERS I, triflusal2 L 52| O[XH0 LS
YeiA ZHE £ QLt (ZAHFb, FAFFA)
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Z&4 : Current role of antiplatelet therapy in secondary prevention of stroke

Antiplatelet therapy for noncardioembolic
stroke or TIA; Trflusal, Dipyridamole, Cilostazol

Cilostazol for prevention of secondary stroke (CSPS 2):
an aspirin-controlled, double-blind, randomised
non-inferiority trial

Yukita Shino’ , fasuc Ohashi

NorioTanahash HiokoYamarots, Chokch Genka, Yasuhisak tagaws, HideoKysuoka Kaisuyasniman, Matoo Tsusima,
Vukiir Keresune, Toh Sawod, Chituma Hamda fr the CSFS 2 goup*

Lancet Neurol. 2010:9:959-968

Interpretation Cilostazol seems to be non-inferior, and might be superior, to aspirin for prevention of stroke after an
ischaemic stroke, and was associated with fewer haemorrhagic events. Therefore, cilostazol could be used for
prevention of stroke in patients with non-cardioembolic stroke.

Antiplatelet therapy for noncardioembolic
stroke or TIA; Tiflusal, Dipyridamole, Cilostazol

Cilostazol as an alternative to aspirin after ischaemic stroke:
arandomised, double-blind, pilot study

Yining Huang, Yan Cheng, fiangWu, Yansheng Li, En Xu, Zhen Hong, ZhengyiLi Weiwei Zhang, Meiping Ding, Xuguang Gao, Dongsheng Fan,
JinshengZeng KasingWong, ChuanzhenLu, Jiangyi Xiao, Chen Yao, on behalf of the cilostazol versus aspirin for secondary ischaemic stroke
prevention (CASISP) cooperation investigators

Lancet Neurol. 2008:7:494-499

Interpretation The results of this pilot study showed no significant difference in the rate of recurrence of stroke
between patients with ischaemic stroke who were randomly assigned to take either cilostazol or aspirin. The lower
rates of ischaemic and haemorrhagic stroke in the cilostazol group suggest that cilostazol might be a more effective
and safer aliernative to aspirin for Chinese patients with ischaemic stroke; however, a larger phase I11 trial is required
to confirm this.

Antiplatelet therapy for noncardioembolic
stroke or TIA; Tiiflusal, Dipyridamole, Cilostazol

NEUROLOGICAL
SCIENCES

ELSEVIER 1431999 113

Abstract
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Antiplatelet therapy for noncardioembolic
stroke or TIA; Trflusal, Dipyridamole, Cilostazol

Aspirin plus dipyridamole versus aspirin alone after cerebral
ischaemia of arterial origin (ESPRIT): randomised controlled
trial
The ESPRIT StudyGroup*

Lancer 2006; 367: 166573

Interpretation The ESPRIT results, combined with the results of previous trials, provide sufficient evidence to prefer

the combination regimen of aspirin plus dipyridamole over aspirin alone as antithrombotic therapy after cerebral
ischaemia of arterial origin.

Antiplatelet therapy for noncardioembolic
stroke or TIA; Tiflusal, Dipyridamole, Cilostazol

- Triflusal vs aspirin for the prevention of infarction:

a randomized stroke study (TAPIRSS)

43189| 2XFE trifusal 600mg=1} aspirin 325mg 22
x| HHeI0] BR5B6AS SOfBIALE

TAPIRSSHL | M YA triflusaldt aspiring

HE39 0|} 0 HOM 553 21tF HALL

78 22 Z0[3 290 M EO| triflusalZ 0 A

FOSHA LAt

Antiplatelet therapy for noncardioembolic
stroke or TIA; Tiiflusal, Dipyridamole, Cilostazol

-1. cilostazol CHEX| 2 & HAOIY L ZEFeHAL, E5| G3M | ZABR}

A | E59 o|Ato] o] Atge 4= QlLt. (371 Tla, HOFFEA)-new
-2. §229| aspirind} dipyridamoleS A Al&oH=
Olo] e Y3t X7[H 22 ABY 4 ULt (2ARED,
-3. triflusal2 aspirinO|Lt clopidogrelg AF23}7| 022 420 LZEF9
Oxfol SMoZ nefg & otk (2HED, H1FA-+F
B33 4210 580 980 e oA Y
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Antiplatelet therapy for noncardioembolic
stroke or TIA; combination therapy

~1. Aspirin (50 to 325mg/d), the combination of aspirin and extended release
dipyridamole, and clopidogrel are all acceptable options for initial therapy (AHA/ASA:
Class lla, Level of Evidence A, EUSI: Level of Evidence |,RCP: Grade of
Recommendation A)

- 2. The combination of aspirin and extended-release dipyridamole is suggested
instead of aspirin alone (AHA/ASA: Class lla Level of Evidence A, RCP: Grade of
Recommendation A, EUSI: Level of Evidence I).

- 3. The addition of aspirin to clopidogrel increases the risk of hemorrhage and
is not routinely recommended for ischemic stroke or TIA patients
(AHA/ASA: Class lll, Level of Evidence A ).

- 4. Patients with TIA or ischemic stroke and unstable angina or non-Q-wave M|
should be treated with a combination of clopidogrel 75mg and aspirin 75mg
(EUSI: Level of Evidence Ill).

Antiplatelet combination therapy

Aspirin and clopidogrel compared with clopidogrel alone
after recent ischaemic stroke or transient ischaemic attack in
high-risk patients (MATCH): randomised, double-blind,
placebo-controlled trial

Julien Bogousslavsty, Lawrence M Brass, loudi Cimminiello, aszlo siba, Markku Kaste, DidierLeys
5-Jiirgen Rupprecht, on befalf of the MATCH investigators*

Lancet 2004;364:331-37

Interpretation Adding aspirin to dopidogrel in high-risk patients with recent ischaemic stroke or transient ischaemic
attack is associated with a non-significant difference in reducing major vascular events. However, the risk of life-
threatening or major bleeding is increased by the addition of aspirin.

Antiplatelet combination therapy

Clopidogrel added to aspirin versus aspirin alone in
secondary prevention and high-risk primary
prevention: Rationale and design of the Clopidogrel
for High Atherothrombotic Risk and Ischemic
Stabilization, Management, and Avoidance
(CHARISMA,) trial

Deepak L. Bhatt, MD, and Eric ]. Topol. MD, on behalf of the CHARISMA Executive Committee® Clereland, Obio
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Antiplatelet combination therapy

Effects of Cilostazol on Angiographic
Restenosis After Coronary
Stent Placement

Seong Wook Park, Mo, o, Cheol Whan Lee, mp, Hyun-Sook Kim, w,
Noe-Hee Lee, M, Deuk Young Nah, M, Myeong-Ki Hong, mD,

JaeJoong Kim, M0, Pk, and Seung:Jung Park, Mo, D
Am J Carciol. 2000:86:499-503

In conclusion, aspirin plus cilostazol seems to be an effective antithrombotic regimen
with comparable results to aspirin plus ticlopidine, but it does not reduce the overall
angiographic restenosis rate after elective coronary stenting

Antiplatelet combination therapy

Coronary Stent Restenosis in Patients Treated With Cilostazol

John 8. Douglas, Jr, MD; David R. Holmes, Jr, MD; Dean J. Kereiakes, MD; Cindy L. Grines, MD;
Elizabeth Block, BS; Ziyad M.B. Ghazzal, MD; Douglas C. Morris, MD; Henry Liberman, MD;
Karen Parker, BS; Claudine Jurkovitz, MD; Nancy Murrah, BSN; Jovonne Foster, MS; Pamela Hyde, BSN;
G.B. John Mancini, MD; William S. Weintraub, MD;
for the Cilostazol for Restenosis Trial (CREST) Investigators®

Conclusions—Treatment with the drug cilostazol resulted in a significantly larger minimal luminal diameter and a
significantly lower binary restenosis rate compared with placebo-treated patients. These favorable effects were apparent

in patients at high risk for restenosis. (Circulation. 2005:112:2826-2832.)

Antiplatelet combination therapy

Cilostazol Prevents the Progression of the Symptomatic
Intracranial Arterial Stenosis

The Multicenter Double-Blind Placebo-Controlled Trial of Cilostazol it
Symptomatic Intracranial Arterial Stenosis

Sun U. Kwon, MD, PhD; Yong-Jin Cho, MD, PhD; Ja-Seong Koo, MD; Hee-Joon Bae, MD, PhC
Yong-Seok Lee, MD; Keun-Sik Hong, MD, PhD; Jun Hong Lee, MD; Jong 8. Kim, MD, PhD

Background and Purpose—Cilostazol, a phosphodiesterase inhibitor, has been reported to reduce restenosis rate

Conclusion—Our study suggests that symptomatic IAS is a dynamic lesion and cilostazol may prevent its progression.

:782-786.)

(Stroke. 2005:36;
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Antiplatelet therapy for noncardioembolic

stroke or TIA; combination therapy
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Anticoagulation

-1. For patients with noncardioembolic ischemic stroke or TIA, antiplatelet
agents rather than oral anticoagulation are recommended to reduce the risk
of recurrent stroke and other cardiovascular events (AHA/ASA: Class |, Level
of Evidence A ). Anticoagulants should not be used for patients in
sinus rhythm (RCP: Grade of Recommendation A), unless there is a major
source of cardiac embolism (RCP: Grade of Recommendation D)

-2. Anticoagulation should not be used after non-cardioembolic ischemic
stroke, except in some specific situations, such as aortic atheroma,
fusiform aneurysms of the basilar artery or cervical artery dissection
(EUSI: Level of Evidence IV)

IR

Anticoagulation

+ SPIRIT (The Stroke Prevention in Reversible Ischemia Trial)
- 020 AL S H|(NR, 3.0-45) vs Aspirin

+ WARSS (The Wafarin Aspirin Recurrent Stroke Study)
+ WASID (Warfarin-Aspirin Symptomatic Intracranial Disease)
+ ESPRIT (European/Australasian Stroke Prevention in Reversible Ischaemia Trial)
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Specific consideration of antiplatelet
agents

« Ischemic stroke while taking antiplatelet agent

-1. For patients who have an ischemic stroke while taking
aspirin, there is no evidence that increasing the dose of
aspirin provides additional benefit. Although alternative
antiplatelet agents are often considered for
noncardioembolic patients, no single agent or combination
has been studied in patients who have hand an event while
receiving aspirin (AHA/ASA).

Specific consideration of antiplatelet
agents

+ Ischemic stroke while taking antiplatelet agent
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Specific consideration of antiplatelet
agents

« Ischemic stroke mixed with hemorrhage
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Specific consideration of antiplatelet
agents
+ ischemic stroke mixed with hemorrhage

-1. The decision to restart antithrombotic therapy after ICH related to antithrombotic therapy depends on the
risk of subsequent arterial or venous thromboembolism, the risk of recurrent ICH, and the overall state
of the patient. For patients with a comparatively lower risk of cerebral infarction (eg, AF without prior
ischemic stroke) and a higher risk of amyloid angiopathy (eg, elderly patients with lobar ICH) or with very
poor overall neurological function, an antiplatelet agent may be an overall better choice for prevention of
ischemic stroke than warfarin. In patients with a very high risk of thromboembolism in whom restarting
warfarin is considered, warfarin therapy may be restarted at 7 to 10 days after onset of the original ICH
(AHA/ASA: Class lib, Level of Evidence B)

-2. After having re-checked the indication for anticoagulation (following the EUSI recommendation on
ischaemeic stroke) oral anticoagulation treatment may be continued after 10-14 days, depending on the
perceived risk of thromboembolic occlusion and ICH recurrence (EUSI: Level of Evidence IV)

Specific consideration of antiplatelet
agents

+ ischemic stroke mixed with hemorrhage
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Antithrombotic therapy of cardioembolic
stroke or TIA (Anticoagulation)

+ 1. Patients with proven cardio—embolic stroke should be
anticoagulated, if the risk of recurrence is high, with a
target INR between 2.0 and 3.0 (EUSI: level of Evidence IIl)
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5% SRBTE NYS ARELSE e TR
N 7b540] £002 S 37|74 gl INR 2.0-3.0
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Antithrombotic therapy of cardioembolic
stroke or TIA (Anticoagulation)

+ Antiplatelet therapy or combination therapy

-1. Oral anticoagulation (INR 2.0-3.0) is indicated after
ischemic stroke associated with atrial fibrillation
(EUSI: level 1). Oral anticoagulation is not advisable in
patients with comorbid conditions such as falls,
epilepsy, severe dementia, or gastro-intestinal bleedings

Antithrombotic therapy of cardioembolic
stroke or TIA (specific conditions)

+ Atrial fibrillation
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Antithrombotic therapy of cardioembolic
stroke or TIA (specific conditions)

+ Atrial fibrillation
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Antithrombotic therapy of cardioembolic

stroke or TIA (specific condtions)

!
Antithrombotic therapy of cardioembolic

stroke or TIA (specific conditions)
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Antithrombotic therapy of cardioembolic
stroke or TIA (specific conditions)

+ Congestive heart failure

~For patients with ischemic stroke or TIA who have dilated
cardiomyopathy, either warfarin (INR, 2.0 to 3.0) or antiplatelet therapy
may be considered for prevention of recurrent events (ASA; Class IIb,
Level of Evidence C)

U2 HYUYEIILE MO NHZYSY HEF0XULE Aol
AT EGUATH ABE 220 2 4 U (AD4FCPP)

Antithrombotic therapy of cardioembolic
stroke or TIA (specific conditions)

+ Acute myocardial infarction

-1. For patients with an ischemic stroke or TIA caused by an
acute

Ml in whom LV mural thrombus is identified by echocardiography
or another form of cardiac imaging, oral anticoagulation is
reasonable, aiming for an INR of 2.0 to 3.0 for at least 3 months
and up to 1 year (ASA: Class Ila, Level of Evidence B).

-2. Aspirin should be used concurrently for ischemic coronary
artery disease during oral anticoagulant therapy in doses up to
162 ma/d (ASA: Class lla, Level of Evidence A).

Antithrombotic therapy of cardioembolic
stroke or TIA (specific conditions)

+ Acute myocardial infarction
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Z&4 : Current role of antiplatelet therapy in secondary prevention of stroke

Antithrombotic therapy of cardioembolic
stroke or TIA (specific conditions)

* Valvular heart disease

-1. For patients with ischemic stroke or TIA who have rheumatic mitral valve disease, whether or not AF is
present, long-term warfarin therapy is reasonable, with a target INR between 2.0 and 3.0 (ASA: Class lla,
Level of Evidence C).

2. For patients with theumatic mitral valve disease, whether or not AF is present, who have a recurrent
embolism while receiving warfarin, adding low dose aspirin is suggested (ASA: Class lla, Level of
Evidence C).

-3. For patients with ischemic stroke or TIA who have mechanical prosthetic heart valves, oral
anticoagulants are recommended, with a target INR between 2.5 and 3.5 (ASA: Class |, Level of Evidence
B, EUSI: level II)

-4, For patients with mechanical prosthetic heart valves, whether or not AF is present, who have a recurrent
embolism while receiving warfarin, adding low-dose aspirin is reasonable (ASA: Class lla, Level of
Evidence B).

-5. For patients with ischemic stroke or TIA who have bioprosthetic heart valves with no other source of
thromboembolism, anticoagulation with warfarin (INR 2.0 to 3.0) may be considered (ASA: Class Ilb,

Level of Evidence C).

+ Valvular heart disease
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Scientific Session IV : Update in the Management of Acute Ischemic Stroke (AlS)

Current status of Mechanical Thrombectomy

Yong—Cheol Lim

Ajou University School of Medicine Department of Neurosurgery

Early Management of Acute Ischemic Stroke

IA t-PA (PROACT II)
Angioplasty, Stenting
MERCI
Bridging IV/IA
IV t-PA 4.5h

—|Pe£mbra

Solitaire
Trevo

1995 | 1998 2005 | 2010 | 2015

Current Usable Thrombectomy Devices in Korea

Penumbra System

Solitaire Flow Restoration device

@ Trevo Pro Retriever
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Penumbra System -

Reperfusion catheters. Matched separators

e i

vvvvvvvv

Solitaire Flow Restoration device

Introducer

Sheath

Total length
Usable length ] y

|
I

Push wire

Proximal marker

Trevo Pro Retriever

Trevo® Trevo®XP / | Trevo®XP
PROUEETREVR FROWE rETRRVER v/ mowewnen

mmmmmmmmmmm
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Lancet 2012;380:1241-1249
Solitaire flow restoration device versus the Merci Retriever in patients

with acute ischaemic stroke (SWIFT)

+ 18 center
+ 58 Solitaire, 55 Merci

Solitaire | 13% 13% 1% _I
[ Nosymptoms Moderately severe disability
[ Nosubstantial disability despite symptoms Il Severe disability
[ Slight disability B Death

B Moderate disability

The Solitaire Flow Restoration Device achieved substantially
better angiographic, safety, and clinical outcomes than did the
Merci Retrieval System. The Solitaire device might be a future
treatment of choice for endovascular recanalisation in acute
ischaemic stroke.

Lancet 2012;380:1231-1240
Trevo versus Merci retrievers for thrombectomy revascularisation of large
vessel occlusions in acute ischaemic stroke (TREVO 2): a randomised trial

26 center, 18-85 years, NIHSS 8-29, within 8h of Sx onset
88 Trevo, 90 Merci

21-8%

WoO1 02 O3 M4 @5 M6

Merci

Trevo 12.9% 9.4%
L 1
40-0%

Patients who have had large vessel occlusion strokes but are
ineligible for (or refractory to) intravenous tissue plasminogen
activator should be treated with the Trevo Retriever in
preference to the Merci Retriever.

Early multi-center trials
(First-Generation Mechanical Thrombectomy Devices)

— SYNTHESIS Expansion

Ciccone A et al. N Engl J Med 2013;368:904-913

— IMS-III

Broderick JP et al. N Engl J Med 2013;368:893-903

— MR RESCUE

Kidwell CS et al. N Engl J Med 2013;368:914-923
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N Engl J Med 2013;368:904-913
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SYNTHESIS Expa

+ | Treatment Group
- Active: IA drug / any device / both
—__ Control: IV rtPA
- Eligibility

- IV rtPA eligible: required

~  Time: 6hrs to IAT

- Territory: any

- NIHSS: <25

- Prestroke function: mRS,
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N Engl J Med 2013;368:893-903

IMS-III

+ | Treatment Group

- Active: 2/3 standard dose IV rtPA Overal
+ 1A drug / any device / both Endovasclr herapy ‘m‘ 166 ‘ 13.3| 171 ‘ 154 ‘48‘ 200 ‘
—__Control: IV rtPA L
«  Eligibility wwmstosses (i1 [ e (ool 0|
~ IV rtPA eligible: required, < 3hrs Nezd e " e B
~ Time: Shrs to IAT o bz 3 d s 8
- Territory: any Rankin Distribution
~  NIHSS: 2> 10 or 8-9 with occlusion NIHSS Score 8-19 s
- Prestroke function: mRS 0-2 Endovasclar therapy
 ASPECT: <4 fiesed ‘ 165 ‘ 196 ‘ 151 | 158 ‘ 154 !137‘
- Vascular imaging: no I \
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Rankin Distribution
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Intravenous t-PA alone
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Rankin Distribution

N Engl J Med 2013;368:893-903

IMS-III

+  Adjusted Relative Risk for Predefined
Subgroups, mRS 0-2 at 90 Days
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Treatment Group
- Active: standard (+1V rtPA)
+ MERCI or Penumbra
Control: standard (+ IV rtPA)

Study Growp PValue
are, Embolecomy,  Standar Care,
Nonpenrbeal — Nonpenuroral

o
+  Eligibility “ w
- IV rtPA eligible: not required, < 3hrs, = ALl
N 3etcs 16052
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Latest multi-center trials

Clinical Trial of for
Acute Ischemic Stroke in the

MR CLEAN | : |

ESCA PE J Endovascular Treatment for Small Core and Anterior Circulation Proximal

Occlusion with Emphasis on Minimizing CT to Recanalization Times

EXTEND-IA —_—————— e

— Intra-Arterial

]
SWI FT P RI M E J Solitaire with the Intention for T! as Primary |
Treatment
REVASCAT
TH ERAPY e Randomized, Concurrent Controlled Trial to Assess the Penumbra
System's Safety and Effectiveness in the Treatment of Acute Stroke
TH RACE jJ The Contribution of Intra-arterial Thrombectomy in Acute Ischemic

Stroke in Patients Treated With Intravenous Thrombolysis

Randomized Trial of Revascularization With Solitaire FR Device versus Best Medical Therapy i
the Treatment of Acute Stroke Due to Anterior Circulation Large Vessel Occlusion Presenting
Jwithin Eight Hours of Symptom Onset

PNENENENENEREL

N Engl J Med 2015;372:11-20

MR CLEAN

+ | Treatment Group [ e S ————
~ Active: standard (2 IV rtPA) ouame WS MR veme  wheone)  whepreon
+ 1A UK, rtPA, device et 0w 40w G 60223 100202
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+ | Eligibility P
"V tPA eligible: not required Wil D060 Othen 2ol 2000100
_ Time: 6hrs to IAT eondbs N0 SN Otk 26000 s
- Territory: ant. circulation »w(u‘:;";m:m«f:x n9 (511 95056 Oddsnio 189(1320271) 203 (13610303
~ NIHSS: 52 WSSt et B0 T6(262) b 260204) 2300039
- et
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Zau ' + proximal intracranial occlusion of the anterior
n ” circulation, IA treatment administered within 6
hours after stroke onset was effective and safe.
0 ) 10
Patients (%)
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: Current status of Mechanical Thrombectomy

N Engl J Med 2015; 372:1019-1030
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+ | Treatment Group
- Active: standard (£IV rtPA)
+ stent retriever

Control: standard ( IV rtPA)
- |Eligibility

- IV rtPA eligible: not required
- Time: 12hrs to IAT
- Territory: ICA, MCA
- NIHSS: >5
- Prestroke function: Barthel > 90
- ASPECT: 26
Vascular imaging: CTA
- other imaging: multiphase CTA/CTP for core size|

collateral

+ Primary Endpoint (mRS 0-2 at 3mos)

Modified Rankin Scale Score

Oo 0! @2 @3 W4 W5 M6
A Overall
Control = m
(N=147) |
Intervention [
N164 | B 7 w0
20 ) 0 30 100

Patients (%)

Table 2 Primaryand Seconday Eficacy Outcomes.

Imevenion  Conrol  Difence Bt Unadfustd Ve AdjstedVaue

Outcome. el (Nl EEC)  Vaabe  psXQ)  @seC)

Primryoutcome: modiied arkin Common 2673 310047)

dat odds o

ModfdRukinscorecf023t V1630 OT(83) DALY Rwento 150424 170322
90 days ot o, (9§

NHSSscoreof0-23090ds —  T9IS36L6) 31N @Y BAMIEN  Rmento 2201637 21(1530)
ol o. (%)

Burtel ndecscoreof 51003t 416V (77) ASU6(R6) MIMIIMG  Rmento 170322 170327
90ars—no,total o (¥4

TICscore of 2 or 3 atralangio- 1137186 (724)

ram—no.fonl . (%)

Modiied AOL score o 2013 — apspy

0 ot . (%)

NiSSscrest2ehous —medan 6319 13(618) B 40@2sH 410558
(nterqarle ang) corficent

NSSscoe a0 s —medan 208 30-19) Bu 650288 650596
(interqarleang codfcent

EQSDviushardoguescaescoe B0(600) 65 50-80) B S4(S52) 930860
0oy medan e cosficent

quanerang {134

« proximal vessel occlusion, a small infarct core,
and moderate-to-good collateral circulation,
rapid endovascular treatment improved
functional outcomes and reduced mortality.

N Engl J Med 2015;372:2285-2295

SWIFT

PRIME

+ | Treatment Group
—  Active: standard (£IV rtPA)
+ stent retriever

- Control: standard (£IV rtPA)
- |Eligibility

- IV rtPA eligible: required
Time: 6hrs to groin
- Territory: ICA, M1
NIHSS: 8-29
- Prestroke function: mRS 0-1
ASPECT: 26
- Vascular imaging: CTA, MRA
—__other imaging: CT/MRI mismatch

+  Primary Endpoint (mRS 0-2 at 3mos)

Stent Retriever +
Intravenous £PA
(N=8)|

Intravenous t-PA
(N=

Patients (%)

Table 2. Primary and Secondary Outcomes.
Inravenous  Stent Relever plus
CPAAne Intravenous tPA  Risk Rtio
Outcome N-58) N=58) ©5%C)  Pvalue
Prmary outcome:score on modifed Rankin <0001
Scale 150 days
No.of patints with data o N
Median score 3 2
Interquarte range 25 14
Secondaryoutcomes
Clinical eficacyoutcome.
Functonalindependence st 0days  33(93 (35 SOB(E0) 17002323 <0001
o oalno. 0611
Change in NIHSS score 3127 hr
No.of ptiens with data %2 o
Mean change 382 “85a71 <o
Death a1 50 days —no.rotalno. (4)]  12/97 (12) s 0(I-Ley 050
Revasculaizaton outcome
Substanil reperfusion immediately Na 73733 (88) Na N
e vombectory
Total o, (6
22 40y 4 20504529 <0001
.t o (6

+ In patients receiving IV t-PA for AIS d/t
occlusions in the proximal anterior intracranial
circulation, thrombectomy with a stent
retriever within 6 hours after onset improved
functional outcomes at 90 days.

N Engl J Med 2015;372:1009-1018

EXTEND-IA

+ | Treatment Group
Active: standard (1IV rtPA)
+ stent retriever

- Control: standard (+ IV rtPA)
- | Eligibility

- IV rtPA eligible: required
—  Time: 6hrs to groin, complete in 8
- Territory: ant. circulation
- NIHSS: non
- Prestroke function: mRS 0-1
ASPECT: no
- Vascular imaging: CTA, MRA
other imaging: CT/MRI mismatch

+  mRS 0-2 at 3mos

Score on Modified Rankin Scale

No symptoms h

+  Reperfusion and Functional Scores

T e

B Nersgesawny

il

MO W1 M2 W3 4 5 6

Endovascular-Therapy Group 39
Alteplase Only Group| il v u o
0 LI T )
Patients (%)

+ proximal cerebral arterial occlusion and
salvageable tissue on CT perfusion imaging,
early thrombectomy with the Solitaire FR stent
retriever, as compared with alteplase alone,
improved reperfusion, early neurologic
recovery, and functional outcome.
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N Engl J Med 2015;372:2296-2306

REVASCAT

+ | Treatment Group

- Active: standard (£IV rtPA)

+ stent retriever

—  Control: standard (£IV rtPA)
Eligibility

- IV rtPA eligible: not required

—  Time: 8hrs to groin

- Territory: ICA, M1

- NIHSS: 26

- Prestroke function: mRS 0-1

- ASPECT: 27

— Vascular imaging: CTA, MRA, DSA

- other imaging: CTP

+  mRS 0-2 at 3mos
Score on Modified Rankin Scale

Oo 01 @2 W3 M4 W5 M6
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ContolBeter Thrombectomy Better

PValue for

Among patients with anterior circulation
stroke who could be treated within 8 hours
after symptom onset, stent retriever
thrombectomy reduced the severity of post-
stroke disability and increased the rate of
functional independence

Recommendations (AHA 2015)
EVT with a stent retriever

+  Patients should receive (Class I' Level of Evidence A)
: EVT with stent retrievers is recommended over IA fibrinolysis as first-line therapy (Class I

Level of Evidence E)

+ Indication
—  Prestroke mRS score: 0-1

—  AIS receiving IV r-tPA within 4.5 hours of onset according to guidelines from professional medical societies

- ICA or proximal MCA (M1) occlusion
- age 218 years

~  NIHSS score: 26

- ASPECTS: 26

—  groin puncture within 6 hours of symptom onset

+  Reperfusion

: TICI grade 2b/3 should be achieved as early as possible and within 6 hours of stroke onset

(Class I Level of Evidence B-R)

+ >6 hours from symptom onset + ICA or M1 occlusion
: the effectiveness is uncertain (Class Ilb; Level of Evidence C).

+  anterior circulation + contraindications to IV r-tPA + within 6hr
: reasonable (Class la; Level of Evidence C).

Recommendations (AHA 2015)
EVT with a stent retriever

+ There are inadequate data available at this time to determine the clinical efficacy of EVT with stent
retrievers for those patients whose contraindications are time-based or non-time based (eg, prior
stroke, serious head trauma, hemorrhagic coagulopathy, or receiving anticoagulant medications).

(New recommendation)

+ M2, M3, ACA, VA, BA, PCA occlusion + within 6hr
: the benefits are uncertain but reasonable (Class IIb; Level of Evidence C)

+ <18 years + large vessel occlusion + within 6hr
: may be reasonable (Class IIb; Level of Evidence C)

+  prestroke mRS score of >1, ASPECTS <6, or NIHSS score <6 + ICA, M1 occlusion
: the benefits are uncertain, but resonable within 6 hours (Class IIb; Level of Evidence B-R)

+  Observing patients after IV r-tPA

: not required and is not recommended. (Class I Level of Evidence B-R)

+  Use of stent retrievers is indicated in preference to the MERCI device. (Class ' Level of Evidence A).

+  The use of mechanical thrombectomy devices other than stent retrievers may be reasonable in some

circumstances (Class IIb, Level B-NR).
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Recommendations (AHA 2015)

The use of proximal balloon guide catheter or a large bore distal access catheter rather
than a cervical guide catheter alone in conjunction with stent retrievers may be beneficial
(Class Ila; Level of Evidence C).

Angioplasty and stenting of proximal cervical atherosclerotic stenosis or complete occlusion
at the time of thrombectomy
: considerable, but the usefulness is unknown (Class 1Ib, Level of Evidence C).

Recommendations (AHA 2015)
IA fibrinolysis

Use of salvage technical adjuncts including IA fibrinolysis
- may be reasonable, if completed within 6 hours of symptom onset
(Class Ilb; Level of Evidence B-R)

Initial treatment with IA fibrinolysis is beneficial for carefully selected patients with major
ischemic strokes of <6 hours’ duration caused by occlusions of the MCA (Class I Level of
Evidence B-R).

A clinically beneficial dose of IA r-tPA is not established, and r-tPA does not have FDA
approval for IA use.

1A fibrinolysis initiated within 6 hours of stroke onset in carefully selected patients who have
contraindications to the use of IV r-tPA might be considered, but the consequences are
unknown (Class IIb; Level of Evidence C).

Recommendations (AHA 2015)
Images

Emergency imaging of the brain is recommended before initiating any specific treatment for
acute stroke (Class I Level of Evidence A).

If endovascular therapy is contemplated, a noninvasive intracranial vascular study is strongly
recommended during the initial imaging evaluation
: should not delay intravenous r-tPA

The benefits of additional imaging beyond CT and CTA or MR and MRA, such as CT perfusion
or diffusion- and perfusion-weighted imaging, for selecting patients for endovascular therapy
are unknown (Class Ilb; Level of Evidence C).

: measures of infarct core, collateral flow status, and penumbra, are beneficial for selecting
patients for acute reperfusion therapy who are within 6 hours of symptom onset and have an
ASPECTS <6.

- beyond 6 hours from symptom onset - controlled trials should be done
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Role of Surgical Embolectomy /

Bypass Surgery in Acute Ischemic Stroke
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Treatment for acute infarction due to large vessel occlusion

Reperfusion Therapy

reperfusion injury

Embolectomy STA-MCA anastomosis
Flow restoration High flow Low flow
Perfusion area wide narrow
Flow direction Antegrade flow Retrograde + antegrade flow
Time limits 6-8hr, Within few days
Risk of High oW
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Surgical Thrombectomy Reports

» Excision of occlusive lesions of the middle cerebral artery.
Welch K J Neurosurg 1956

Author Year Studytype  No. of patients Occluded vessel(s) Mean occlusion time (min) Outcome
Garrido [4] 1976 Case report 1 MCA right 360-420 Favourable
Gagliardi [3] 1983 Retrospective 4 MCA (4 left) 5 50% favourable, 50% poor
Chalif [2] 1983 Case report 1 ICA left 130 Favourable

Mever [51 1985 Retrospective 20 MCA (17 It 3 rght) 570-594 70% Favourzhle, 30% poor
Swann [8] 1986 Case report 1 MCA right 180 Favourable
Linksey [6] 1992 Case report 1 MCA left 270-300 Favourable
Linskey [7] 1993 Retrospective 2 MCA (2 left) 270-300 100% Favourable
Vazguzz-Barquero [9] 1994 Case report 1 MCA left 240 TFavourable
Kakinuma [10] 1999 Retrospective 10 MCA (3 left, 5 right) 41 40% Favourable, 650% poor
Sakai [11] 2008 Retrospective 14 2ICA (2 right) 338 78% Fav
Horiuchi [12] 2009 Retrospective 30 MCA (20 left, 10 right) 375 53% Favourable. 47% poor

& 2 MCA (1 left, 1 right) 488 75% Favourable, 25% poor

I Park [13] 2009 Retrospective

Surgical Thrombectomy Reports

» Surgical embolectomy for large vessel occlusion of anterior
circulation Tomohiro Inoue Srtish Joumal of Newrosurgery 2013
= 23 case retrospective analysis

» Surgical embolectomy for internal carotid artery terminus occlusion
Tomohiro Inoue  Newosurg Rev 2015
= 25 case review

» Recent surgical embolectomy reports in endovascular era

» Neurosurgical service that can perform microsurgery but cannot
perform endovascular surgery on a 24-h basis

Soy $H Y2y
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Good collaterals

Surgical Thrombectomy Reports Summery
» Favorable factor : similar with EVT

» Time window : within 6 hr, — 8 hr.
» Type of embolus : red > white

Location : M2 > M1 > ICA + MCA

p G b
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Considering Surgical Thrombectomy

» Unavailable / Failed EVT

» Origin of embolus

» Time limit ¢
» Radiologic findings '

» Highly effective

» Technique : Common vascular
surgery
» Concept and skill — trainable

() JrEae vy e

Surgical Thrombectomy Indication

» Origin : cardicembolic, artery to artery
= Contraindication : atherosclerotic occlusion

» Time window : same as endovascular
thrombectomy — reperfusion injury

» Radiologic findings : reperfusion injury

= infarction volume, location

= Diffusion / Perfusion mismatching

Approaching Route

» Pterional craniotomy
» Anatomically familiar
* Plan B : STA-MCA anastomosis
» Wide exposure

» Transcilliary craniotomy
= Shorter reperfusion time
* Needs experience

B 1S Ry
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Pterional Craniotomy

YV VYV VYV

flap preparation
Muscle dissection

v

ey

Needs not pin fixation

Hair shaving — operation site

STA identification: inspection or doppler
Flap design : which vessel to be preserved
Drape : wide as possible

Incision : curvilinear around STA, need not

. sub periosteal, short

Pterional Craniotomy

point

medial

» Exposure
MCA

» Craniotomy extent : including
distal sylvian area — Chatter’s

» Sylvian dissection : lateral to

ICA, A1 proximal,

eF W e

Arteriotomy Direction

Transverse incision

Multiple .
Atherosclerotic

vessel

Incisional injury
Narrow orifice

Longitudinal incision
Wide opening

Various closure
technigue

Dissection
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Incision

» Precise incision
» Avoid hesitate

ey

-

Thrombectomy

» Avoid distal migration
» Prepare immediate suction
» Remove distal thrombus first

» Remove proximal thrombus witho
temporary clipping

» Frequent heparin irrigation

PR

P S

Repair

» Keep the lumen clean

" > With nylon 8-0 /10-0

» Needs only 2 or 3 stiches

» Meticulous suture technigue

» Flow confirm :ICG, Doppler, IOM
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Unexpected Condition

» Waive thrombectomy
= |n—situ atherosclerotic occlusion
= Dissection

» Long segment occlusion
= Fogarty’s balloon catheter

» Rethrombosis -reopen
= Distal vessal occlusion — reperfusion
= Suture gite problem

» Additional bypass
= In-situ
= STA-MCAbypass

Factors for Reperfusion Injury

» Infarction volume/ location in DWI

-
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=

145




Cerebral Blood Flow Estimation

Volumetric Fow Rate (mi/min)

Rvca  RACA 1 ACA

RACA

RPGOM

STA-MCA Bypass

» Low flow bypass
» Donor vessel diameter : 1 —2mm
» Flow amount : 10 = 25 ml/min ( 40 ~ 80)
» Flap bypass
» Practical use
* [schemic disease

* Aneurysm surgery
= Tumor surgery

Ischemic Cerebrovascular Disease

» Moyamoya disease
* |schemic presentation
* Adult hemorrhagic presentation
= Atherosclerotic steno—occlusive disease

» Chronic ischemic state — hemcdynamic impairment ?

* Acute infarction

w1 R e
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Surgical Role of STA-MCA Anastomosis
In Secondary Stroke Prevention

» On June 24, 2010, the Carotid Occlusion Surgery Study
(COSS8) was stopped early by the US National Institutes of
Health.

» JET 1 & JET 2 in Japan : controversial

» Fail to confirm the benefit of surgery in chronic state
= Change of stroke incidence due to best medical therapy
= Rate of surgery related complication

B JISEe PR
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Timing of STA-MCA Anastomosis

Jl= 1okA
9| =& : secondary prevention of stroke,
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Change The Strategy

» STA-MCA anastomosis on acute stage of
infarction
» Primary treatment — revascularization
= Reperfusion injury — not higher than expected
» Accumulated surgical experience in chronic state

B 1S Ry
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Bypass Surgery in Acute Ischemic Stroke

» Purpose of surgery — regional revascularization
» Augmentation of collateral circulation by STA flow (15— 60 ml/min)
» Keeping adequate perfusion pressure on the distal part of occlusion
— Reducing ischemic penumbia area — tissue saving
— Prevention of core zaone enlargement
+ Enhancing autolysis of thrombus
+ Improving functional outcome

» Considering
» Diffusion volume : Reperfusion injury
» Perfusion defect volume ! ischemic penumbra — collateral circulation

STA-MCA Anastomosis
in Bucheon St. Mary’s Hospital (BSMH)

» Presurgical selection of recipient site with
radiclogic study

» Small craniotomy with simplified procedure

» Keeping antiplatelet agent with ¢
hemostasis g /

autious

Zse

/
)
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STA-MCA Anastomosis, Atherosclerotic Dis.

» Total 346 (300 +46) cases at Bucheon St. Mary's Hosp.

mchronic Wacute

0
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Surgery Related Complication

— Atherosclerotic Occlusion, Chronic State

= Hyper perfusion syndrome : 8 {2.6%)
ICH : 3 (19%)
Acute — SDH :2 (0.6%)
Chronic — SDH :3 (1%)
Subdural hygroma :6(2%)
» Wound infection: 1 (0.3%)
> Total 23 (7.7%) => 6 { 2%)

B J1Esnc ey

Advantage of Emergency STA-MCA
Anastomosis

» Low incidence of reperfusion injury
» Wide time window

'31'.5

......... B Thrombectomy

......
mara,
----------
.........

uiv TPA
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Candidates of Surgery: BSMH
Neurologic Consideration

» Significant neurologic deficit
» NIHSS : >4
* Motor weakness : < Gl
= Language dysfunction

» Progressive infarction
= |nitial good grade : NIHSS : < 4
= Symptom aggravation : NIHSS > 2

B JEEe vy
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Candidates of Surgery: BSMH
Radiologic Consideration

» Infarction volume : extent of cell damage
= Correlation with clinical status severity
= Correlation with outcome
= Correlation reperfusion injury

Candidates of Surgery: BSMH
Radiologic Consideration

» Infarction type :
= Scattered subcortical
* Small territorial
» Watershed area

=—5 THE CATHOLIC LNV, OF KOREA BCH

Candidates of Surgery: BSMH
Radiologic Consideration

» Infarction type :

= Perforator territory

b, " Large territorial
= Combined
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Candidates of Surgery: BSMH
Radiologic Consideration

» Diffusion Perfusion consideration
= Matching

Emergency STA-MCA Anastomosis :-BSMH

» Total © 45 cases

» Progression : 22, Static : 23
»t-PA:H

» |A —thrombectomy : 5

» Occlusion—reperfusion interval
= Within 24 hri13
" 24-48hr, 1 13
= Day 2-8: 21

Distribution According Reperfusion Time
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Distribution According Reperfusion Time

35

u 24 hrs
m24 - 48 hrs
u> 48 hrs

29

Hoepltal stay(day) Infaretion volume (ce) Initial NIHSS Pre-op NIHSS

Clinical Status Change

» NIHSS score : decrease at 24hr group
» Motor power : little change
» mRS ! improved in all group

14.1

< 24 hrs
=24 - 48 hrs
=3 48 hrs

iB78

3.9 4139

mRS-preap mRARS-0ie mRS-6m

Pre—op NIHSS Pad 1m NIHSS

|-

Emergency STA-MCA Anastomosis

» Total : 47 cases
» Progression : 24,

» Occlusion—reperfusion interval

" 24-48 hr. 1 13
= Day 2-8: 21




Hiold : Role of Surgical Embolectomy / Bypass Surgery in Acute Ischemic Stroke

[ w MEMO

Outcome of Progressive Infarction
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Prevention of Fatal Outcome ?

» Non — surgical group

» |ncidence of progression : 10 — 35 % of major
infarction

= Our series : 8/8 patients remained mRS 5 or 6 at last
» Surgical group

= 24 of progressive infraction patients underwent
emergency bypass surgery : mRS 0 -5

2ot Sy e

Flow Restoration

* Pre op post op 1 week

dierl bbb
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STA Size Change During 2 Weeks

Post Op Consideration

» Surgery related complication
» Op site SDH, EDH : no revision, small craniotomy
* Wound infection : 0
= Reperfusion injury : 0
» Early rehabilitation
» H/V removal : pod # 1 day
» Open dressing : pod # 3 day

Conclusion

» Surgical embolectomy : Like Army Training

» Surgical role of bypass in AlS : Primary treatment rather
than prevention

» Evaluation of Hemodynamics :multimodal study
» Case selection : Favorable findings

» Time window << Radiologic window

¥ Reperfusion risk << Benefit

» Emergency or acute stage STA-MCA anastomosis is a
good option for selected case of major vessel occlusion

p SRR Rl
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of the literature.

(4) Materials and methods

Materials and Methods section should include sufficient details of
the design, objects, and methods of the article in order, as well as
the data analysis strategies and control of bias in the study. The au-
thors should identify any statistics software and statistical test used
to analyze the data, and provide the prospectively determined p-val-
ue that was taken to indicate a significant difference. Statistical mis-
conduct may lead to wrong conclusion. Therefore, when any stat-
istical misconduct is suspected, we will request raw data, which will

be reviewed by specialists for statistics.

Human Studies:

With any studies involving humans, please state the following in
this section: 1) Approval of the study by the local institutional re-
view board (IRB) and 2) Acknowledgement of obtaining informed
consent. Also, please provide the registration number of the clinical
trial, the name and URL of the registry. Although data or images
identifying the study patients and/or volunteers are generally for-
bidden in the manuscript, if any identifying data or images are in-
cluded in the manuscript, the authors must also submit a signed re-
lease form, permitting publication in both print and electronic ver-
sion from the study patient/volunteer or person authorized to give

consent.

Animal Studies:

Please refer to the Guide for the care and Use of Laboratory ani-
mals (Institute for Laboratory Animal Research, National Research
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tailed standards of conducting an animal research. With any studies
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formed in accordance with those standards and the study animals

were humanly treated and handled in the study.

Our JCEN Editorial Board members reserve the right to judge the
appropriateness of all studies on humans and animals. Please refer
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for patient confidentiality and manuscript submission of human and
animal studies, Also be mindful that as a condition of publication in
the JCEN, the authors agree to share all materials, methods, and data
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produce or verify the study.

(5) Results

This section reports on the current study’s findings in an orderly
manner following the Methods section. The concise summary of all
the significant findings should not refer to or include any previous
literature or investigations. The authors should describe logically

their results of observations and analyses performed using method-
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ology given in the previous section and provide actual data. For bio-
metric measurements in which considerable amount of stochastic
variation exists a statistical treatment should be used in principle.
Experimental results should be described using Arabic numbers and
the SI unit system. Actual p-values should be reported rather than
threshold.

(6) Discussion

This section not only presents any major findings of the study but
also clearly and concisely details their significance. Discussion is a
reiteration of the Methods and Results sections, but offers original
insights and significance about the specific findings in the study. The
authors may wish to use subheadings for organization and
readability.

(7) Conclusions
This section restates the major findings of the study and details

any potential implications and/or applications.
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All references should be alphabetized by the first author’s last
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and marked in the form of superscript at the end of the sentences
they were used in text. The domestic reference should be cited in
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cordance with the reference style of the national Library of medicine
(NLM). Please refer to http://www.nlm.nih. gov/citingmedicine.
Abbreviations for journal titles should be congruent with the style of

Index Medicus.

When choosing references to use, consider only published and
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easily accessible articles. If the references are not properly formatted
according to the JCEN requirements, the manuscript will be returned

to the author for correction.

Please do not include the following in the References section:

* software

* equipment manuals/ drug information

* secondary citations

* any unpublished data: Manuscripts or portion of the data therein
that have been submitted to a journal, but not yet published.

This also includes electronic publication (i.e. e-pub).

The JCEN verifies the completeness and accuracy of all references
during the editing process. The authors are responsible for all the
contents of their references, and we will contact you and request a
copy of verification for all unavailable references. We also recom-
mend a prompt response from the authors to avoid any delays in the
publication process. We will remove all references without verification.
Authors must include in the References section all the references cit-
ed in the text body.

Examples of references:

Journal

Coubes P, Cif L, El Fertit H, Hemm S, Vayssiere S, Picot MC,
et al. Electrical stimulation of the globus pallidus internus in patients
with primary generalized dystonia: long-term results. J Neurosurg.
2004 Aug;101(2):189-94.

Authored Book
Jefferson G. The Invasive Adenomas of the Anterior Pituitary.
Springfield, IL. Charles C Thomas, 1995, p. 56-60.

Article or Chapter in an Edited Book

Bloodworth JMB Jr, Kovacs K, Horvath E. Light and electron mi-
croscopy of pituitary tumors, in Linfoot JA (ed). Recent Advances
in the Diagnosis and Treatment of Pituitary Tumors. New York:
Raven Press, 1979. p. 141-59.

(11) Tables and figures legend

They should contain sufficient details as to be intelligible without
reference to the main text. Each table should be printed on a sepa-
rate sheet.

All tables must be in English and contain enough information to
be understood without referring back to the main text. Make sure all
tables are created, formatted, and edited on Microsoft Word. Each
table contains a table number, title, appropriate citations of table text,
correct scientific notation (if applicable) and description in the table
legend (in alphabetical order) of all abbreviations and symbols used.
Table footnotes should be properly indicated with superscript sym-

bols in sequence: *, T, ¥, §, I, 9, **, 11, ¥i. All units of measure-



ments and concentrations should be included.

For Literature Review Tables: All references should be listed in
the first (left) column by first author’s last name et al. (if necessary),
and the year of publication (i.e. Kim et al., 2012). Do not use num-
bers to cite references in the table. Make sure all references in the
table are cited appropriately in the Reference section.

For all figures, the authors must provide figure legends. They
should be in present tense and should not repeat information found
within the text. All figure legends consist of the following : 1) Type
of Figure (i.e. magnetic resonance (MR) image, Northern blot, pho-
tomicrograph, or bar graph); 2) Key Features/ Findings. Please make
sure to include the definitions of all abbreviations and/or labels. For
all photomicrographs, clearly state the staining technique used and
the original magnification (e.g. Masson trichrome, original magnifi-
cation X 200). For all electron micrographs, include a bar with a
legend indicating the distance that bar represents (e.g. Bar = 5 pm)
or a statement specifying the original magnification. Place the figure

legends at the end of the manuscript following the Reference section.

(12) Open Researcher and Contributor ID (ORCID)

“ORCID is an open, non-profit, community-driven effort to create
and maintain a registry of unique researcher identifiers and a trans-
parent method of linking research activities and outputs to these
identifiers.” ORCID gives to you a persistent digital identifier which
distinguishes from other researchers. Your work is recognized
through integration in key research workflows. And application pro-
gramming interfaces (APIs) which support system-to-system commu-
nication and authentication make automatically linked with your
manuscripts. You can easily get ORCID ID. http://www.orcid.org. If
you want more information about ORCID, please visit as below.

http://orcid.org/about.

3) Case Reports

The case reports, presenting on 5 cases or fewer, are organized in
the following order : Title page (the first page), Abstract, Introduction,
Description of Cases, Discussion, Conclusions, References, Tables,
and Figures or Illustrations. If necessary, subheadings for the Case
Report(s) section (i.e. History, Examination, Operation, Pathological
Findings, and Postoperative Course) can be used. Apply all afore-
mentioned submission and formatting requirements in preparation for

submission.

4) Other Types

There is no word limit for these types of articles. If appropriate,
Abstract, Introduction, and Methods sections should be included
along with any additional sections. All aforementioned submission

and formatting requirements apply.
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5. FIGURES AND ILLUSTRAIONS

We strongly encourage the authors to provide publication-quality,
high-resolution images to ensure the highest-quality reproduction of
the figures in the JCEN. However, we are not responsible for the
quality of images in print if the submitted figures do not satisfy the
JCEN’ recommendation/ requirements. If you have questions, please

consult a graphics specialist.

1) File Requirements

Photographs should be submitted individually (Namely, if Figure
1 is divided into A, B, C and D, do not combine them into one,
but submit each of them separately). If the quality of the photo-
graphs is considered as inappropriate for printing, resubmission of
them can be requested by the journal. Authors should submit figures
in black and white if they want them to be printed in black and
white. Authors are responsible for any additional costs of producing
color figures. The description of each figure should be stated sepa-
rately and attached to the end of the article text.

Submitted as a separate file, each figure must be saved with an
appropriate figure number as the file name (i.e. Fig. 1A.jpg). If the
figure contains more than one part, authors should combine them in
the correct orientation, and for all figures containing more than 2

parts, please designate appropriate letters to figure parts.

2) Resolution
For JCEN submission, publication-quality figures should be at the
following resolutions:
* Line Art (Image composed of lines and text without tonal or
shaded areas): 1200 dpi
Halftones (A continuous tone photograph, which contains on
text): 300dpi
* Combo (Image contains halftonet+ text or line art elements) :
600dpi
* PMC: 500dpi

3) Color Mode
The JCEN requires the RGB color mode for all color files.

4) Fonts

The authors are responsible for all spelling error in the figures.
Please check all figures for spelling errors before submission. If we
detect a spelling error that cannot be corrected, we will return the
figure to the authors for correction. We recommend a prompt re-
sponse from the authors to avoid any delays in the publication

process.
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5) Photographs

The JCEN requires omission of all identity revealing information
in photographs of all study participants (patients or healthy volun-
teers). For all submissions with photographs leading to identification
of the participants, the authors must obtain the patient consent form.
If the participant is younger than 20 years of age, infirm, or dead,
an authorized guardian must sign the form. See Studies Involving
Humans in Special Considerations for more information. We request
that the authors either fax or email the signed consent forms to the

Editorial Office, or upload with the submission files.

6) Electron Micrographs and Photomicrographs

For submission with electron micrographs, please provide measure-
ment bars indicating the original magnification and with photomicro-
graphs, please include a legend stating the original magnification and

the type of staining method used.

6. ADDITIONAL FORMS FOR SUBMISSION

The authors must submit ‘Registration and Copyright Assignment
Agreement Form’ (Download at http:/the-jcen.org) and ‘ICMIJE
Form for Disclosure of Potential Conflicts of Interest’ (Download at
http://www.icmje.org/coi_disclosure.pdf). The authors can upload
these completed and signed forms during submission. For all missing
documentations, the authors will be contacted by the JCEN Editorial
Board. Therefore, it is important for the corresponding author to ver-
ify his/her email, as well as the contact information of all of the
coauthors. If an author is deceased prior to publication of the manu-
script, we require that next of kin complete and sign ‘Registration
and Copyright Assignment Agreement Form’ and ‘ICMJE Form for
Disclosure of Potential Conflicts of Interest’ on behalf of the de-

ceased author.

7. ACCEPTED MANUSCRIPTS

After the manuscript has been accepted for publication, the corre-
sponding author must be available to respond to questions that may
arise during editing and composition. Therefore, it is important for
the corresponding author to confirm his/her email address before
submission and to check emails regularly. If there are changes to in
your email address or phone and fax numbers, notify the Editorial

Office promptly.

1) Page Proofs/ Electronic Proofs

The JCEN will send page proofs in a PDF file to authors for re-
view and correction. Please note that corrections or approval of the
proofs must be returned by email within 72 hours of receipt because
we cannot guarantee the inclusion of the corrections past the 72-hour

deadline. Since the JCEN policy is that all submitted manuscript is
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edited to comply with JCEN style, stylistic changes cannot be made
at this time. Moreover, we may require an additional review, delay-
ing publication of manuscript if the author wishes to make last-mi-
nute rewrites or substantial alterations to the Results and Conclusions

sections.

2) Reprints

The reprint order form is available on the JCEN homepage.
Authors will have access to this form when we send an email notifi-
cation for accessing their page proofs. Please note that the JCEN
Editorial Office does not accept reprint orders; all inquiries regarding
reprints should be directed to Hyun-Sook Lee at IB Planning (Tel:
82-2-2274-9275; E-mail: ib9275@ibmed.co.kr).

3) Publication Charge
As of 2013, the publication fee is US$100. This is subjected to

change according to the society’s financial situation.

4) Charge for Printing Color Figures

The JCEN does not charge for black and white figures in the print
version of the paper or for inclusion of color figures in the online
version.

However, for all authors regardless of membership, color printing
fee is US$25.00 for the first and second page and US$20.00 for
each additional page. If the author wishes to include color figures
in the print version of the paper, please contact Hyun-Sook Lee at
IB Planning (Tel: 82-2-2274-9275; E-mail: ib9275@jibmed.co.kr).

8. SPECIAL CONSIDERATIONS

1) Authors and Contributors
(1) Authorship
The JCEN agrees with the International Committee of Medical
Journal Editors (ICMJE) that authorship should reflect all 3 of the
following criteria:
* Substantial contributions to conception and design, or acquis-
ition of data, or analysis and interpretation of data
* Drafting the article or revising it critically for important in-
tellectual content
* Final approval of the version to be published (Uniform
Requirements  for Manuscripts Submitted to Biomedical
Journals: Writing and Editing for Biomedical Publication at
http.//www.icmje.org.)
Please obtain completed and signed copy of the Copyright
Assignment forms for all listed authors to acknowledge their con-

tributions to the paper.

For all the manuscripts under peer review or during manuscript



production, all authors must approve in writing to add or remove an
author’s name and to change the listed order of the authors. The
manuscript should also note any authors deceased at the time of sub-
mission, and the corresponding author is responsible for obtaining a
completed Copyright Assignment and Conflict of Interest forms from
the person who inherited copyright on the decreased author’s behalf.

Please refrain from excessive authorship.

Addition or removal of an author’s name during peer review or
manuscript production must be approved in writing by all authors.
Any change in the order of authors listed should also be approved
in this manner. If an author is deceased at the time of submission,
this should be noted and the person who inherited copyright (usually
the author’s next of kin) should complete the Copyright Assignment
and Conflict of Interest forms on the deceased author’s behalf.
Excessive authorship is not viewed favorably by the Editor-in-Chief

or the Editorial Board members.

(2) Group authorship

If the submitted manuscript is a large-sized study (e.g. multisite or
multinational clinical trials) with numerous researchers and clini-
cians, each group should designate one or two investigators who will
be responsible for the contents of the manuscript to partake in writ-
ing the manuscript. All authors selected from a group should meet
the three criteria for authorship and sign the Copyright assessment
form. If the listed author represents a study group, the submitted
manuscript should include the phrase “on behalf of the [name of the
study group]” next to the author’s name. Please include in the
Appendix section all researchers and clinicians involved in the study

under appropriate the affiliated group.

(3) Authors of manuscripts on clinical trials

Please include all pertinent data and information related to the
clinical trials in the manuscript.

If any of the authors in the submitted manuscript is sponsored by
manufacturers of either drugs or surgical devices, please include the
submission letter stating total access to all data and data analysis

was given and no influence or bias from this sponsorship occurred.

(4) Corresponding author

The corresponding author is responsible for representing all au-
thors listed in the manuscript, for the integrity of the study and sub-
mitted manuscript, and future correspondences with JCEN
Editor-in-Chief and Editors. It is critical that during the peer-review
process, the corresponding author communicates any suggested re-
visions by JCEN to all authors of the study. Once the manuscript
is accepted and is in the editing and revision process, JCEN will
chiefly contact the corresponding author for all inquiries and
approval. JCEN Editorial Office communicates via email so please

make sure the most accurate and updated email address of the corre-
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sponding author is given at the time of submission.

(5) Other contributors

For all contributors that do not meet the three criteria for author-
ship should be mentioned in the Acknowledgments section. The cor-
responding author is responsible for obtaining and keeping all writ-

ten permissions from contributors in the Acknowledgments section.

2) Originality of Work and Attribution to Other Works
Quoted or Paraphrased

JCEN allows authors to submit studies that have been published
in a brief abstract or presented at a scientific meeting or in a
webcast. However, we strongly encourage submission of work that
has not been previously published in whole or in part. Please avoid
submission of work that is built upon work done in a previous proj-
ect or is a duplicate publication (publication of material that sub-
stantially overlaps material already published in print or electroni-
cally). If any part of the manuscript is a duplicate publication, the
authors must notify the JCEN Editor-in-Chief at the time of sub-
mission and upload a copy of the previous work at the time of sub-
mission or at the request of the reviewers.

All paraphrases and quotes (less than 200 words) from other stud-
ies must be referenced in the Reference section of the paper. If the
authors wish to include a long quote (more than 200 words), please
obtain permission from the copyright owner. In any cases, please

avoid copyright infringement.

3) Suspicion of Scientific Misconduct

For all suspected or alleged scientific misconduct, JCEN reserves
the right to forward that manuscript to an appropriate authority (such
as the authors’ institution[s] or the study’s funding agencyl[ies]) for
investigation. If scientific misconduct is proven, JCEN reserves the

right to retract the published article.

4) Sharing of Resources and Data

Authors must agree to share the methods and materials necessary
to reproduce laboratory experiments and clinical trials, to verify and
build on the findings of the studies, to use in academic and non-

commercial research as a condition of publication.

(1) Methods

This section includes sufficient details of the methods used in the
study for repetition by qualified investigators. While it is appropriate
to refer to previous works with similar materials and methods, this
section should include enough information for the reader to under-
stand methods used to achieve the study goals without referring to

other authors’ works.

For methods that have been previously published in another article
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or book, please cite that publication along with a brief description
of the methods provided in the manuscript. This brief description
should contain enough information for the reader to understand the
methods used. For extra information that would beneficial for repli-
cation of this study should be made available for use by other re-
searchers via an accessible database, personal/ professional website,

email, or other means.

(2) Materials

For academic and noncommercial research purposes, the authors
are expected to freely share materials generated in their laboratories,
such as cell lines, reagents, and other items that are not readily
available. For all materials, the authors are expected to identify the

source/ provider of the materials.

(3) Data

For academic and noncommercial research purposes, the authors
must make their data (i.e. high-resolution structural data and nucleo-
tide sequences) available insofar as possible.

For all clinical trials and studies involving microarrays, registration
is required. The registry name and number must be specified in the
manuscript and in the appropriate place in the manuscript submission

site. See Studies Involving Humans for additional information.

5) Studies Involving Humans
All submitted manuscripts to JCEN involving patients or healthy
volunteers must adhere to the principles set forth in the World
Medical Association Declaration of Helsinki
(http://www.wma.net/en/30publications/10policies/b3/index.html).
Please include in the Methods section that the protocol followed ad-

heres to these principles.

(1) IRB approval

Please include in the Methods section a statement showing that the
relevant institutional review board (IRB) or ethics committee ap-
proved the study protocol. At the time of submission, the human

subjects’ assurance number or equivalent identifier is required.

(2) Informed consent

Please include in the Methods section a statement showing that in-
formed consent was obtained from the study participant (patient or
healthy volunteer) or, in the case of an underage (younger than 20
years of age) or incapacitated participant, from the person authorized

to give consent (i.e. the legal guardian or next of kin).

(3) Clinical trials

In accordance with ICMIJE, all interventional clinical trials (A pro-
spective study involving at least 1 treatment group and 1 comparison
group receiving another treatment or no treatment) should be

registered. Please include the registration number of the clinical trial
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and the name and URL of the registry in the Methods section of the
manuscript and at the end of the Abstract. JCEN cannot accept
manuscripts for review for unregistered clinical trials before patient
enrollment. Please refer to the World Health Organization
(http://www.icmje.org/update May05.html#tablel) to provide the
minimal registration data set. All specific sources of funding for the
clinical trial should be clearly stated in their manuscripts. For report
on randomized trial results, please refer to the Revised CONSORT
Statement and follow the design of the CONSORT flow chart and the
checklist of items to include (http://www.consort-statement.org/con-
sort-statement/).

6) Confidentiality of Patient Identity
The use of personal information in JCEN journals must be comply
with the Personal Information Protection Act, available online at

www.law.go.kr

(1) Names and identifiers

All patients and healthy volunteers must remain anonymous (See
‘Exceptions’). Any names, initials, dates of birth, resident registra-
tion numbers, or other coding numbers revealing the reader to pa-
tients’ or healthy volunteers’ identity should not be included in the
manuscript’s text, figures, and tables and in any supplementary
materials. The JCEN requires specific dates of hospital stay to be
excluded, but allows month and year showing the time course of a

disease or treatment.

(2) Photographs, imaging studies

All photograph or imaging data revealing the identity of all study
participants (patients or healthy volunteers) must be excluded. For
preserving patient confidentiality, it is not sufficient to use photo-
graphs that only mask out their eyes. The general rule of thumb is
that the study participants viewing photographs for submission
should not be able to readily identify themselves. All patient/volun-
teer names, identifying numbers, and dates of imaging studies must

be excluded.

(3) Pedigrees

When submitting pedigrees to the JCEN, the authors are required
to conceal the identity of the patients and their family members.
Preserving the scientific integrity of the report, the authors may re-
port less specific data for protection of patient confidentiality. Please
state omission of identifiable information for patient confidentiality

in the manuscript.

(4) Exceptions - use of identifiers
For all manuscripts containing recognizable images or other identi-
fiable data, the JCEN require the authors to obtain a written approval

of publication (in print and electronic forms) of identifiable in-



formation from the study participant or, in the case of participants
younger than 20 years of age or incapacitated/ deceased, the authors
may obtain the written approval of publication from the legal guard-

ian or next of kin, respectively.

7) Studies Involving Animals

The JCEN requires all studies involving animals follow the Guide
for the Care and Use of Laboratory Animals (Institute for Laboratory
Animal Research, National Research Council. Washington, DC :
National Academy Press, 1996 (http://www.nap. edu/open-
book.php?record_id=5140) and adhere to the Animal Protection Act,
Clinical Trial Animals Act, Enforcement Decree of Clinical Trial
Animals Act, Enforcement Rule of Clinical Trial Animals Act, and
other federal, state/province, and local laws and regulations. In the
Methods section of the manuscript, please provide the number of an-
imals were used, brief description of their living conditions (i.e.
housing, food and treatment protocol), type and amount of sedation-
or anesthesia-inducing agent used, and if applicable, the sacrifice
protocol. The JCEN expects all animal studies receive the approval
of the local institutional animal care and use committee (IACUC) or
equivalent for JACUC approval number or equivalent must be en-

tered during the JCEN manuscript submission.

8) Other Considerations

(1) Studies involving microarrays

Please adhere to MIAME (minimum information about microarray
experiment) standards (http://www.mged.org/Workgroups/ MIAME/mi-
ame.html) for conducting microarray studies. Please ensure that the ac-

cession numbers and repository names are included in the manuscript.

(2) Studies involving high-resolution structural data and nucleotide
sequences

The authors are expected to use accessible databases (i.e. the Protein

Data Bank (http://www.rcsb.org/pdb/home/home.do), database mem-

bers of the International Nucleotide Sequence Database Collaboration
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(GenBank, the European Molecular Biology Laboratory [EMBL], and
the DNA DataBank of Japan [DDBJ]; http://www.insdc.org/) to de-
sign and conduct studies involving high-resolution structural Data
and nucleotide sequences. Please ensure that the accession numbers

and repository names are included in the manuscript.

(3) Studies involving embryonic human stem cells

The JCEN also accepts studies involving embryonic human stem
cells for publication if the conducted studies satisfy the applicable
national, state/province, and local laws and regulations. Please pro-
vide a statement in the Methods section of the manuscript expressing

adherence to such laws and regulations.

(4) Studies involving recombinant DNA

Please refer to the Guidelines for Research Involving Recombinant
DNA Molecules issued from the US National Institutes of Health
(http://grants.nih.gov/grants/guide/notice-files/ NOT -OD-02-052.html).
The authors also should ensure that all local laws and regulations are
met. In the Methods section of the manuscript, statements, showing
that the study protocols satisfy these principles and regulations are

required.

(5) Systematic reviews and meta-analyses
Please review the PRISMA Statement (http://www.prismastate

ment.org/statement.htm) before submission.

9. DISCLAIMER

For all articles published in print in the JCEN journals and online
at http://the-jcen.org, the JCEN and Editors are not held responsible
for the views and opinions expressed by the individual authors. All
advertisements in the publication are not for endorsement of
products. Once the authors submit manuscript to the JCEN for re-
view, they are consenting to the JCEN’ rights to check for plagia-
rism and upon any detected infractions, to take appropriate actions

at our discretion.



Registration and Copyright Assignment Agreement Form

Atrticle Title :

Authors’ Hospital Name :

First Author’s Name (Last Name, First Name) :

Authors’ Checklist

1. We (Authors) will submit the above article in JCEN, and deliver the article copyright to JCEN in case of
publish.

2. We (Authors) have all authority except copyright, especially patent apply or the authority of using part or
all articles in writing future article.

3. We (Authors) do devotion exact and intelligent to this article and have responsibilities about contents of
article

4. This article never published before and have no plan to be submitted the other journal now or to be

submitted in next.

Date (yy/mm/dd) Name (Last Name, First Name) Sign

1**Author

2™ Author

3"Author

4% Author

5" Author

6" Author

After fill out the form above, scan this form as 300DPI, jpg file. And upload the file as the name of
‘checklist’.






