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unAQgD Abstract

TutlagiunissnwnlsaniessuudszansienissneiiiuseaIunasniion (neurointervention) lA5U
pnafenaniwiesainanseiginmimanaluladlusiwesssfiouas Tagdeinlinanissnuliug
Auazfinnazunsndewiasninfiofisuiunissnuisedsism

lagUnfin1snsiaiiaseuazsnuikwaeaIwraaniianazldfemoral artery 14n15501¥1 wANUINR
nzunandewinguwlades Sefuwirnafaiazandymsinarilaeidonld radial artery unw

unanwitlesuTindayaiiinissnenlaeldaneaunasaiant1unia radial artery lunssnwnlsn
neszuulszan eludssmalnedolailasuanatenlunissne dawunnsunsndewainnasndendly
wazAzuNINdauntszuLUsEaMasniuAnuAIsRndauasnaamiaanaLNSeN1ANI

Neurointervention treatment has become more popular due to technological advancements in tools and
materials. This provides good treatment results and fewer complications compared to surgical treatment.
The treatment of neurovascular disease by neurointerventional technique has increased due to technologi-
cal improvements (microcatheter, embolic material, stent, balloon) that lower the complication rate and
improve the success rate.

The femoral artery is commonly used for diagnosis and treatment through the catheter, nevertheless,
complications occur frequently. Therefore, there is an idea to reduce the problem by using the radial artery
instead.

The femoral artery is the most accessible site for neurointervention but complications for the access
site are significant, so an idea to use a radial artery for the access site was made.

In Thailand radial access for neurointervention is not well established, A meta-analysis found that neuro-
logical and access point complications were lower in the radial group but found a higher infection rate and
vasospasm.

This article provides information on the benefits of radial arteries in treating neurosurgical diseases.
In Thailand, the radial approach has not been popular which found complications from the blood vessels
used and less neurological complications, but more infections and spasms were found.

Corresponding author: email atithep@nmu.ac.th
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§914798 meta-analysis Twgiae 22,843 518
Wisuifieuszning TFA AU TRA Tudthefilasunis
SnwnlsAnaaaldanrila (coronary artery disease,
CAD) 6R8IN193NWIN1E18EI% (percutaneous coro-
nary intervention, PCI) wuingaefilasuniasnunln
Ngd TRA HERTIAILUAZAIZUNINTBUAN JBENT
fuaedlasunissnuilungs TFA adnefiisdnAnyn
8662 lAlul A.A. 2018 ECS/EACTS aanAILwg i
TWsnwnduaendaiteralaziaiensaclssunis
Snwn fe38 PCl 1ALl TRA ITnawAuwsnanLiwide
UMEY

118714289 neurointervention & meta-analysis
WIBULNEUIEAI9 TRA WASTFA WU’

1. AMzunsndausinwaaniianiily access

TRA (1.62%) %88N31 TFA(3.31%) atnaie
AAYNIAGR

2. ANIZUNINTDUNIITTUVUIZEN

TRA (1.64%) 108171 TFA (3.31%) 981988
AAYNSHDR

3. AMzvaaALiaARALNS (vascular spasm)

TRA (3.65 %) 8111171 TFA (0.88%) 8&N9Hwhe
AAYNSHDR

4. nMzdmdaudiauaa

TRA (0.32 %) %1111 TFA (0.2%) 8819818
A1AEUNIEDR

5. USanmsednldlunisasiaidedelsiuan
sinariulumio 2 naw

3’ Y Y e ao s
%E’Jﬂ‘ﬂ’]ﬂ%sl%‘l_]‘ézlﬁ%?la\‘lQL?J’]iUﬂ’]iGIi’Jﬁ]’J%ﬁ]QEI



Thai Journal of Neurological Surgery
Vol. 1 No. 4 October - December 2023

103

wazsnen fewideidnlussuannduieiinglasy
11305791598 81az5n¥ N0 TRA Waz TRF® WU9N
Y9uaz 70.4200U527n570U TRA luamizfisasas
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USLedaortic arch N15H dissection of the thoracic
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NAUNNERRENTRA H1nFuanavinlifinisingwie
NERIARgUNTAIAINTUNITINWNEY radial artery R
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Tauansnaniw
noagoydos

dusendslnegeny 68 U filsauszdsafe
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M379519018 WUI1 BP 170/80 mmHg T 37°C,
HR 90/min
Glasgow Coma Score; E1VIM5

Motor power: grade 4 all

Stiff neck: positive

Other systems: intact

gﬂﬁ 1 CT brain WaRY diffuse subarachnoid hemorrhage with intraventricular hemorrhage WasFisher grade 4
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5UN 2 CTA udma right posterior inferior cerebellar artery (PICA) aneurysm (§ns) Falandlunng superolateral {2416

2 X 3 mm

duaelAsunisifiase ruptured right PICA an-
eurysm 1A5Un155nw1A28 transfemoral technique
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brachiocephalic artery #RONITLELI87 2 43N b
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dial approach anunsaldanediminluln aneurysm

el 10 w1

3UN 3 udRaflsnINARLAEIZBY vertebral artery (218) WAz ULAAININ 3 HAZa9 PICA aneurysm (231)



Thai Journal of Neurological Surgery
Vol. 1 No. 4 October - December 2023

105

3Uf 4 uanssunizaaln(coil) ga right PICA aneurysmlmeanysal

asu

Radial artery \U%8n access nihNa1n150%d
Twn193nwlsAN1952UUUSEaNHIRENE§IUAAD R
1A0A LA lwLdaaINanI1IsNEeILasAIIZLNSNTa%

TalAumne19wNINAY access B

1ONa1SH10dv

1. Pons RB, Caamano IR, Chirife OS, Aja L, Aixut S, de
Miquel M. Transradial access for diagnostic angiog-
raphy and interventional neuroradiology procedures:
A four-year single-center experience. Interv Neuro-
radiol. 2020;26(4):506—1 3.

2. Ferrante G, Rao SV, Juni P, Da Costa BR, Reimers
B, Condorelli G, et al. Radial Versus Femoral Access
for Coronary Interventions Across the Entire Spectrum
of Patients With Coronary Artery Disease: A Meta-
Analysis of Randomized Trials. JACC Cardiovasc Interv.
201 6;9(14)2141 9-34.

3. Ghaith AK, EI Naamani K, Mualem W, Ghanem M, Raj-
joub R, Sweid A, et al. Transradial versus Transfemoral
Approaches in Diagnostic and Therapeutic Neuroen-
dovascular Interventions: A Meta-Analysis of Current
Literature. World Neurosurg. 2022;164:€694-
e705.

. Monteiro A, Cappuzzo JM, Aguirre AO, Vakharia K, Levy

BR, Waqas M, et al. Transradial versus Transfemoral
Approach for Neuroendovascular Procedures: A Sur-
vey of Patient Preferences and Perspectives. World
Neurosurg. 2022;163:e623-e7.

. Kinkori T, Watanabe K, Ishikawa K, Sakuma T, Sato Y,

Suzuki K, et al. Bilateral Distal Transradial Approach
for Coiling of Basilar Artery Aneurysm: A Technical
Note. Neurol Med Chir (Tokyo). 2022;62(8):384-
9.

. Kobeissi H, Ghozy S, Liu M, Adusumilli G, Bilgin

C, Kadirvel R, et al. Mechanical Thrombectomy via
Transradial Approach for Posterior Circulation Stroke:
A Systematic Review and Meta-Analysis. Cureus.
2022;14(7):e26589.

. Liu X, Luo W, Wang M, Huang C, Bao K. Feasibility and

Safety of Flow Diversion in the Treatment of Intracra-
nial Aneurysms via Transradial Approach: A Single-

Arm Meta-Analysis. Front Neurol. 2022;13:892938.

. Caton MT, Smith ER, Baker A, Dowd CF, Higashida

RT. Transradial Approach for Thoracolumbar Spinal
Angiography and Tumor Embolization: Feasibility
and Technical Considerations. Neurointervention.

2022;17(2):100-5.



21sa1sus:anfAagaiansing

106 U7 1 auun 4 AaAu - SUAU 2566

Thai J Neurol Surg 2023;1(4):106-111. Review Article and Case Report

nsunAnfaIduldenauavnsilsuaoululsalugluen
Role of Emergency Bypass in Moyamoya Disease :

Case Report

AR YUY, WU

PG ANIBIUIUUN, W.U.
=Y o

NALIUNT AIINTINA, N.U.
AIATHIAALAIERNST ASUNNEATERS [SINEIUIaASHASUNS NAITNEIE DD

unAQED

fUsendgilneany 58 U qiividelseweiuiasaeainissanusedngan 7 Faluerannn
lsenenuia m9993519n1enUINHaauuseZnean lunindnainseanuss LA5UA1SAN brain com-
puted tomography (CT) la5un153fiaseid acute ischemic stroke Wag CT perfusion WU
i mismatch 92379 penumbra area WAz core infarct aadaNasdnge @ﬂ?ﬂlﬁ%ﬂﬂ’ﬁﬁ'} ce-
rebral angiography WUI1H stenosis 284 right supraclinoid internal carotid artery (ICA), right
M1 segment 289 middle cerebral artery (MCA), left A1 segment 289 anterior cerebral artery
(A1) w8z basal collateral vessel 3INAUNNIIAUAKADY left supraclionoid ICA ARININUI
mmiéamwﬁnmwaa@’ﬂwﬁﬁu 971 motor power grade 2 3w grade 3+ nanaFlugse
N1 IN130aRUSILERIUNED grade O uaA global aphasia FENRRSAUTRANMNGWIIREN
Waenin 130 mmHg (Bnzisdrenfunasannsdn lanwuidensan guaelasunisifededn
Moyamoya disease 81N1388BUSIFNRBSAUAIIZ hypoperfusion Aaifiudavedlunisunsande
nanALRaRaNDY superficial temporal artery - middle cerebral artery (STA-MCA) bypass Wwnsel

L3IR "IN

Corresponding author: NILEWNT AWNBING, W.U., 2.2.U5edMAFLAERS
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s1890ulUoy

durendgilnelan a1y 58 U Ufiaslsnuszdn

A2 RsindelsenenuiaslgannsaawLsIdnan 7
Flananannilssneuia (Last seen normal 21.00
w.) 7.00 w. ilunugUaeludasin yuuinsw
22160 DOWLIILAWAIAIT WA WNINNTIIZT TalHwan
o G'J 1 U U 63 o 12 1
ANtTnineNasdne b axmaulmiwan uda T
in Aewnsinitlafiuindsee TAnnagmIann

o

da

wan1sSnsSIDSI1VNY

Vital sign: BT 37.1 C, PR 82/min, RR 18/min, BP
122760 mmHg, Sp02 95%

Neurological exam: Glasgow Coma Score (GCS)
WINAU E4V2MG6, pupil 3 mm react to light both eyes,
force eye deviation to left side, no nystagmus, right
facial palsy UMN type, impaired sensory right side,
can follow simple command, partial cooperative,
motor power: right arm grade2; right leg grade3; left
arm and leg grade5

NIHSS =17

NWN1YSLA3neN

Non-contrast brain computed tomography (CT)

(3U91): hypodensity area at left frontoparietal

area

35U 1 Non-contrast brain computed tomography (CT) fanwauziUn hypodensity lesion at left frontoparietal area (*)

W lANU watershed area infarction Z9NNFNNWSAUNIL hypoperfusion

asangUaennfasainisdaunsednansu
WA 7 31189 TINAURTIINY hypodensity area 7 left
frontal area %GLﬁWIﬁ'ﬁU acute ischemic stroke 3916
SUN15WATTUIT1 mechanical thrombectomy 68 b
lme CT perfusion WUINH mismatch 5219 penum-
bra WLae core infarct (g‘dﬁ 2) &2% brain computed
tomography angiography (CTA) (E‘U‘ﬁl 3) wuiniw
basal collateral vessel LAlATANIIUTLIIUATIHAI

39NN focal stenosis-occlusion of supraclinoid left

internal carotid artery (ICA) W& stenosis 289 right
terminus ICA, right A1 anterior cerebral artery (ACA)
INANWULNSIEINERINE1 LA lAAY Moy-
amoya disease wazlasun1s@ndnaanidon (digtal
subtraction angiography: DSA) S98AU mechanical
thrombectomy Taianansngnaaidonsants wanudn
finslradeudwusadisulaianies damwnsr
angioplasty lugUaesedlaaansarinlaiiesan

anwe stenosis MLAlARU Moyamoya disease 7
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g‘dﬁ 2 CT perfusion of brain waRalyilAn decreased CBF, prolong MTT SINAU near normal CBV of left frontoparietotem-

poral lobes, left basal ganglion and right frontal lobes FouansdanunniiionlUifesanas (tissue hypoperfusion)

#3082% “penumbra” Zaln salvageable area (meﬁ?&lﬂ’n) 1%n13%1 mechanical thrombectomy Tned small

area of infarcted core (decreased CBV, CBF 3INAU prolong MTT) at left ACA/MCA watershed zone dmindn

irreversible area (LLﬂmﬁ’J&lgnﬂ’iﬁUﬁm’J); CBF = cerebral blood flow; CBV = cerebral blood volume; MTT = mean

transit time

g‘ﬂﬁ 3 CTA brain (reconstruction view) wam9lAL 7Y Focal total stenosis-occlusion of supraclinoid part of left ICA LLag

stenosis of right ICA terminus and right A1 ACA SINAU basal collateral vessel at right side Favdlenu Moya-

moya vasculopathy

wiasUuwenSan1wAN 813uin vascular injury L6
¥1NN1 angioplasty
Qs 1 vl déj
WAI9IN DSA 81N1988WIsIavEUIBRA 91N

motor power 14231 grade 2 81U grade 3+ Hae

1 =}

FlNIAONT DINITOIULTILERT FNARSAUAIIN
ANNABIAIAGNEBENI1 130 mmHg CT brain 41 T
wuliemean guaalasun1sifagendn Moyamoya

disease 3INAUBINTITBAWLIIFNNBEAUNIIL hy-
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Frontal branch
‘f MCA

g‘dﬁ 4 Intraoperative finding (A) WazAIWAURA indocyanine green (B) WERILHLAKNNYIN STA-MCA bypass 578 double

barrel technique Tmamwia STA 2 branches LGWA frontal branch Waz parietal branch LANAU frontal LA parietal

branch 289 M4 MCA; * = anastomosis area; MCA = middle cerebral artery; STA = superficial temporal artery

poperfusion #alndatstlunsesnrevianion
d3B9 STA-MCA bypass (double barrel technique)
(5U7 4)

naoR6m gUaesiunudels Glasgow Coma

Score (GCS) MU E3VtM6 WA motor power

grade4 all Immiwfﬁﬁqummrﬁ’uﬁa‘[mﬁﬂiﬁ’agﬂmho

o  a

130-140 mmHg 5INAUNISHNNITAINIEAWIIUR

s I

WaHNWA CTA brain HAIHIAANUIT USLIUNRIARAGE

(%
d

naaaLAaRsIdansanws INAURLAamL lULRE9E

cortical arteries 2a9aNadaDIE19 (3UN 5)

g'dﬁ 5 Computed tomography angiography (CTA) postoperative (reconstruction view) WERILHLA patency of left su-

perficial temporal artery - middle cerebral artery (STA MCA)-MCA anastomosis (LLﬁmmﬁlaﬂﬁi‘ﬂUﬁm) FINAY

# contrast opacification 1311Ulw cortical arteries Nosaasne BN IwEUA left frontal lobe TLDWAHIALT 1

infarct core LA
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afaaagUaednnsenl 1 iHoundedsn
mmiéamﬁﬂﬁﬁu motor power grade 5 all wazlaf
aphasia 81gsuNngszuulszam lelvaiugwlsn
Uszdrsannulienswnaniian aspirin Waz ci-

lostazol kAZRINYAINUIURARBLIHE

2nUs1811a:nuNaUSIgVIUNISANGD

fUrseRaInuLNN 1881 TuaRa 8%
ws9ABaILazYA L TRaUNFundaunan s
fUn11e wake up stroke F9LiipsAuADILENTTHING
ischemic stroke LA hemorrhagic stroke L‘ﬁ;mﬁl’mﬁ
WWINTINITINWIEN9RY LaeazUs2L8wea8 non con-
trasted magnetic resonance imaging (MRI) brain Tu
é’ﬂ?ﬁli’]&l‘i WUANWUZLT% hypodensity lesion at left
frontal region "?iﬂl,%’l"lv[ﬁfm old infarction ¥1n1N31 Lﬁ'a
U5z it Tw wake up stroke ﬁavlsimmamzq onset

o

s ud0ern CT perfusion 58 MRI brain LRNIAHN
Lﬁaﬂimﬁ% penumbra area AU infarct core iﬂﬁﬂ?ﬂ
1 candidate 289n15%1 mechanical thrombectomy
n3ald 97N Guidelines for the Early Management of
Patients With Acute Ischemic Stroke: 2019 Update
to the 2018 Guidelines for the Early Management
of Acute Ischemic Stroke' LA%231 %% mechanical
thrombectomy 1%§ﬂ18ﬁ1ﬁ§UﬂﬂiaﬁﬂﬁﬂLﬂ% acute
ischemic stroke ‘ﬁ large vessel occlusion 284 an-
terior circulation ﬁmslwzi’m 6-24 ‘iildﬂmﬁﬁx‘i onset
fidaandneniudavedln DAWN nSa DEFUSE-3 lu
fiheseit 1#5un199i1 CTA & CTP brain sl Zewu
anwoziin penumbra-infarct core mismatch ‘ﬁL?T’I
sy criteria A9na17 F9lA3UA1IH mechani-
cal thrombectomy fa HAIINNTISRAENUIN H focal
stenosis-occlusion of supraclinoid part of left ICA

Wae stenosis of right ICA terminus and right A1 ACA

JINAU basal collateral vessel at right side Favg Lo

v moyamoya vasculopathy H§oAAADINU Ha CTA
brain Hivin1d

s

#8991 mechanical thrombectomy 91N150D UL

¥ =

209QUIBAAULANEDY 91N motor right side grade 2
\Ju grade 3 navaniunanedalussionn fliegon
W59FNNINTREN LADFILNALET BIN1TE BT
FuRngAUANNAuAsae SolaEREWlai1 STA-MCA
bypass L‘ﬁa augment flow Mé’admﬁnﬁ]u penumbra
area ﬁa@ﬁ%lﬁiﬁinfarot core 2818 iiuﬁgﬁaﬂ collat-
eral vessel fipnaaziiinlaniainidanoenluawiam

Moyamoya disease Linn11zhfin1sivzasrann
\Ronlwanasawinlneg LALA ICA, MCA, ACA ¥inl#
sxpuAANISINALEeAS0S0 ialdiiBanntaes
ANIAIWRL 08 1aNeLEs 598379 basal collateral
vessels ®fisfian a1n15uaRIzaIgUIBE AN AE
91N1920IVADALIDAFNDIRUNAWIBATNDIZALRO R
NIaraemALRaRENDILAN AN NIaUIRATES N5
Tsmst Sudlmaneiatloor stroke luawian Tnely
WndenlUidgsanosdindisinisfivanimasnion
Tnenseaminisnsnanlunsudladmisonai
oL indirect uaz direct revascularization ‘Lmjﬂm
iﬂ&ldtﬁam'l“]% STA-MCA bypass ‘zdiﬂl,'l“]% direct revas-
cularization AL

Tnenalun1sande revascularization sinviTwas
Wudrenfanasanadendundudiiallasiwiisiia
anasa1aiondn asanludaousnnasaanaia
\ERa19fNIzaNaIUIN FORNAIINEINLAZAIN
\Heolunsunsa TuilaqUun13u6in revasculariza-
tion 1WN1IZL SR IBEIRNTDHANITANWTHIWIRINAR

N899 AT U889 Tabuchi uazANE® 7
s1e91mAsgU8l5A moyamoya AN1F881N15289
acute ischemic stroke WazlAsuUNISHN emergent
STA-MCA bypass MA9LA recombinant tissue plas-

minogen activator (rtPA) WU11 NISHIHAGINET?
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a a & ° ') a
A1N1S0LNNLEEANTLABILAZTINIA preserve USLIMM
penumbra v[ﬁ
1ul A.A. 2021 Otani, et al. IFANNNUNAIMNUINAR
1589 Emergency STA-MCA bypass surgery for symp-
tomatic progressive ischemic stroke® Inelafasun
1 emergent STA-MCA bypass Twgthefifiannisaes
\@1LADR ICA 38 MCA gasiufianwuunndnielngag

<& v a o &
8-72 #1lug naaAne1n1s wazian1siduningn
1589 WU lNNUNI52818289 infarct area SINNG
#2ELWN Brunnstrom stage (BRS) %iadLiia stroke a5
& = & v @ @ o o
2% IINATANWINIEDY BRI L RMDSE AN daRAADS
A®INNT9AT emergency STA-MCA bypass &18158
) a &
3N¥1 penumbra area LLﬂmWNI@ﬂ’]ﬂi%ﬂ'ﬁW%Wﬂaﬂ
dthe adalsnaanlunisineinegoedelanusiesn
nafinnzlafeuseaen deonafinandiwangiae

1 s 1 s o [~ U =1 = 1

Tuusazongslininivn suduaaefinisAnwisald
TugUaesedh TAsunnsu1Ana2835 double barrel
technique Taeld frontal waz parietal branch 283 STA

! U Qs

FBLATNU frontal Lae parietal branch 289 MCA B1H

1
o as =3

a1eU Z9lunisAnwaag Peter wazAmMs® Wu3IN3s

(%
d 1

Hareinfunzasanad o lUiieels tnadl pa-
tency NAIHNARBELN 98.3% LaLUFBULNBUAU single
barrel technique WU318R51N1SLARNITUNSNZ DN
Taiunneenw ag19lsinian n1sAnw e laanise
v @ v dd a | oad o v o @ Y a
wamlMAndaanwitaniIsianle dnluaaeiing

ANWILNNLRN

asu

INNISANBITHIBHT WUFIINISHA emergency
STA-MCA bypass surgery R]:Tﬁlliﬂ&l“d‘ﬂ%ﬁﬂwﬁﬂ
81N132849 acute ischemic stroke ﬁéﬁﬁ penumbra
area nanag laeanansasnuiusaanaiiils de
naniwnsiwrlueowian sotun1sAmasngdae
p8 CT ¥138 MR perfusion ABBIASUNISHIAR 39
finnudnAn wWelhnisindalauszansnings uas

HRANLAINITHIAA 1IN bR 1T
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inAdinNnannnanslun1sdu suction tube
dnsunsuinfinrnasnidanduavidowov:
yolduinadinyav Tanikawa

ARNS ﬂ%am%’muqa, N.U.

NUIGUSSAIMAFLAITNT AIATIIAALAIEAS
ASUNNEAIFATIFINETUIA NHTTNGT1AEWINUNTIETY

unAQgo Abstract

U

fidenlasiusasmafinzenisduriana (suction tube, sucker, aspirator) WUUBNITILEIWAHER
waaadonsnalines SITouaRINTNLaZ e BUNETIEa B e ABLARzLUY waRswannislaenalulung
2U suction tube LLa:v[ﬁﬁ’lLﬂ%ﬂmﬂﬁﬂﬂ’li{fU suction tube 284 professor Rokuya Tanikawa ?di\‘il,ﬂ%mﬂﬁﬂﬁ
HIEWARIIANIZHNEINSUAUNISHIGAR cerebral aneurysm Tneawnzeenedenisilla Sylvian fissure uaz

interhemispheric fissure 38093 ATYiT0E Fanasuwazn1sHiluldaaanaiasIngl?

Various Methods of Holding Suction Tubes for Cerebral Aneurysm Surgery: Highlighting
Tanikawa’s Technique

The author conducted a review of various methods for holding suction tubes during cerebral aneurysm
surgery, detailing and demonstrating each technique. Additionally, the fundamental principles behind suction
holding techniques were summarized. The author highlighted the specific method developed by Professor
Rokuya Tanikawa, which may be particularly effective for cerebral aneurysm surgeries, especially in dis-
secting the Sylvian fissure and interhemispheric fissure. The discussion also included the advantages and

disadvantages of this technique, along with its clinical applications.

Introduction (microsurgery) LIwnnskfRfifiAINazIBens an

viopm (suction tube, sucker, aspirator) LU E;‘Uﬂiiﬁﬁﬁ”lﬁ’fymﬂaehaﬂﬁ;\imﬁ%mwhﬁﬂﬁa
gunsoififandrAgegroninlunisidanis  suction tube AeldiTwasasiiaNvinnsinfinainvane
UszamARgrans 2 mssfanieUssandaerans  WanaNNIsRAZenaI8anaNUSINfEIGR 13
Tneanizadnodslumassavasmdonaaadtones  W1daldussauaadnSalagianizag198enis

(cerebral aneurysm) Imgld38n1sniegaraenssn  disinnasmdendaadlionas (cerebral aneurysm)
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Uszameasunngsnlusale suction tube ag19gn

U

849 N159U suction tube (suction tube holding) G178

9919718 (NIaRRA91) ANARANAAINRAIBLE

S 2

MNABANRAARANNISNAA18A N199U suction tube

s 1

(suction tube holding) 8819gNI5IINEIRAIATYDET
NNlnNIsHARaE e NUTzENS AW

LA EWADINTSLHEUNIAANNITLAZINATATNTS

s 1

JU suction tube WUUAIN? IHAAULNNEUSZI1T%

'
od

fsasuiindwnisddn sanbeUszamAasuwnen
awlanisindanasndanduollonas unaad
FognidsnanlnesrusismnAfian1sdu suction tube
wuus19 RldlunisindanasndendnaslUonas
T0ALATIOFD8YDILARZLUULAZANNTIHNSAU
suction tube FINTIBUABDLNAKANITIU suction

tube 284 professor Rokuya Tanikawa

o o

A159U suction tube NNlANaANNINATA d2%

NNTldNadahaaniadanaiaanldau micro-

scissors 1138 bipolar forceps ZamnaldAINNwNEN

N1NNI11A1SHIAR N1SHNTU suction tube AT

)
a s

Hndulgnisaussaanind16n nindula3Saous
Bausn nsUsuuilaluntenasenaduwsesfienn

anun®

ropA (suction tube)

1
v d

Miagm (suction tube) LUwATBIRNANANINNWEN

(%

Twn19aA209nAIINUSINATINSHIAR (operative

' '
d o s =]

field) WaNAIN suction tube SIRRUINNFIAYDL
3n 1dw geaiesan Juiadalaaldusige Tdadu

brain retractor #1358 brain elevator 158 space holder

IfianziitaiBia (dissector) Wia ldnaiangaLion

RIPY S

douus:naundiAryvevrionn (suction tube)

Suction tube lagmalufidaudssnaufidAey

Taun

1. dauifusia (tubing part) sniduve
ffidnwnslAndnias SA1nen7 (working length)
wazawnzasgdafivaeniuansnein iionldans
ANYMZ2090TBRATAINAREN200US I AIHG A
(operative field) lmaganwangidanienls working
length UseHne 110-120 HA. LLaz‘szm‘zlmgﬁﬂma
2 wx. (6 French) uazvianinislAvaiBnsioense
witdluandinlaezaselunisiiianasaden
anaallowas (SUA 1A-D)

2. druniudmsusuaaediafia (platform)
dIuiEANNLANA1IWANYRAZEY suction tube
dnlngdndslabnalidmsulamenafie (dw
Tnglédiamauniie) tiomurnusign uisoanlmu
2 Uszian (5U7 1E uaz F) Toud

2.1 géf/ﬁlg?]%f/mﬁz (teardrop shape) (35U
ii 1E) 1Uuanwazaae Fukushima suction Faffe

f18130ANANLIIgARIeHIde lAnaIeszAUAN

'
=]

Nufizassfignda (57 16) slanvuinduaiaig
\deniienld
2.2 silagUaenas (round shape) (g‘dﬁ
1F) sUlafewimdngurnas aldiadag wse
@mzﬁﬁumnﬁqﬂﬁ%ﬁ InglaannnsaUsuusegm
TAusonaneszauls
3. ai'auﬁsiaﬁ'umﬂmag]m (connecting part)

duhazsanuaeenelUgiATInALAZd suction
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3UN 1 (A-D) uamsdinusznaunazgusnezaimagn (suction tube) (E, F) uamsdimutndmivdumieiidesiagiin
sUnemnin (E) uazgilngdanan (F) (G) udamsn1smuAnLsIgaungilaguneamsiehiiiuiile gnAsided

uaRIfiAmI9NsIARauaBItINa I ALsIgRanad (De

decrease) sUinazrne gnilinaananligniaiaedea:

o v a o o S o o a & d a
VLE]LL‘N@E]%E]EJ‘YIE!G] gﬂﬂiﬂLLENLLﬂﬂ\WIFIYI"IGﬂqitﬂﬂa%?lﬂ\‘i%?l,wa‘t“ﬁLL‘N@E]LWN?I%L?E]EJ’] (In = increase) L%ﬂ\ﬁﬂﬂzﬂ

o o a & d o & < @ o
Lﬂmﬁ]zgnﬂmwmmsaa ’]ﬁl%ﬂﬁl‘i’l\‘iﬂNﬂ‘d\ﬁlﬂﬂLLiﬂ@ﬂN?ﬂ“/lﬂqﬁ]

inAdARA9uN1SHU suction tube dnSumsuindin
nasmnidenauavlUowav

Tnevalun13du suction tube faoeislng 7
Tofur 1) nrsdunuudutiumn (pistol grip) asinld
Twn"15616 R endoscopic surgery LAz 2) N1SIULUY
JuU1NN" (pencil grip) Felalunsesn microsurgery
yal? dadwmafiafinanndeluunawd

dmsumsiisanasaionsdaalvones §iden
IAinsaanmNARANISIU suction tube (suction
tube holding technique) 29UszaIMARILNNEHaDR
\RonanaenfdeideslussauwiuiznBnaleviaw wu

=1 o

TRANARANLANANABIURAINANAIELUY 115U

suction tube RuANA1ARidsnanonAialnnig
KGR microsurgery TnaawnzagneBonnsila Sylvian
fissure A% interhemispheric fissure

Professor Robert Spetzier

Iiamuaifiouaz g Dwnanlunisdu suction
tube Taeldfarauaddalun1stagumuln (platform)
dawmiifurie (tubing part) 29agssndneiiinasuas
fawe dawfisleruanee19gn (connecting part) 74
ag:uu[ﬂuf:aﬁ:(gﬂﬁ 2A-C) 1153 suction tube WU
vl fiinamia Sylvian fissure suction tube 92

agnAwAkIUIENIn 8 wIRN1 (UM 2D)



Thai Journal of Neurological Surgery
Vol. 1 No. 4 October - December 2023

115

Instrument]

31]"7; 2 (A-B) waRILNATANIIIU suction tube 289 professor Robert Spetzler (C) 5U41889n139U suction tube HINLUU
284 professor Robert Spetzler (D) gﬂﬂmzﬁ professor Robert Spetzler Ansde Sylvian fissure §9LNAmI1 suction
tube agluAurwsUszaIm 8 wIRNT d3% micro-scissors aglusunIUszann 3 wWIRNT (U970 https://www.
youtube.com/watch?v=LD6R--3YLtc&t=123s LAz https://www.youtube.com/watch?v=jbCAVHthmA)

Professor Michael Lawton

1951999190 suction tube ilpsanasaiiadie
TaimudfauazUanefiaddunanlun1ssu suction
tube Taeldfaiunfialunstnguuudiv dauiidu

M97190gNUa8%INa1s dIuNAaNUAI88196A19

% ]

AEUWAINNA19289HIT (3UN 3A-C) N153U suction

a

tube WUUTIN a0z AmLTA Sylvian fissure suc-
. 1d o | a ad
tion tube dzagNAMNIIUTZNIA 3 WIRNTLWNIEIN
faredo777 whazagNaAILrkIUIE NI O WIRNN

U £

Tunsdifidesefiothe (U7 3D)

5UN 3 (A-B) udmILMARKANITIU suction tube 2849 professor Michael Lawton (C) 3U31889n159U suction tube AMNWUU

284 professor Michael Lawton (D) gﬂ‘ﬂmzﬁ professor Michael Lawton Mnsde Sylvian fissure #9LNM31 suction
tube DgluAIuNUIUTZHIN 3 WIRNT JI% micro-scissors aglwawrbUsENIM 7-8 wiRn Twnsdinde suc-

tion tube Aredadne (3ULAN) suction tube agluAwnIUTZNIM O WIRNT @29 micro-scissors BElWALHIL

Useanm 4-5 w11 (U370 https://www.youtube.com/watch?v=nXmuZM6Qmtc &g https://www.youtube.

com/watch?v="1KCpAvITpKM&t=2770s)
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Professor Juha Hernesneimi

Tdvnafawaziididwnaniun1sau suc-
. s @ A a E ¢
tion tube laeldfiaiuafialun1sUasunutn #a%

=3 U a ! 4 1 1
JAULAZNITANABNINNINUNE mumﬂuwmwaguu

1%

Jognyinezasitinans daunsenuaee19gaINed

UWBIUINDIRIA (JUN 4A-D) N159U suction tube
g o v d1 o a

wuuBin TNt m Sylvian fissure suction

tube 9zOENAURWIUTTNIN 10 wIRNT (3UN 4E)

35U 4 (A-C) udRILNAANITIU suction tube 284 professor Juha Hemesneimi (D) 3U418891159U suction tube AN

kUU2BYg professor Juha Hernesneimi (E) gﬂﬂmzﬁ professor Juha Hernesneimi ¥iN1N134UA Sylvian fissure §9LNA
71 suction tube aglusuntsszanas 10 wIRNT 821 micro-scissors agluAuniUszaIM 4 w11 (Ua1N

https://www.youtube.com/watch?v=rvCo5hHIgbY&t=864s Las https://surgicalneurologyint.com/videogallery/

unruptured—va—pica—aneurysm—3/)

Professor Takanori Fukushima
T i fawaz i dunanlnn1s3u suction
tube Ipeldfiarauafalunistasunuiln dawindn

M92190gUnUa18%ING19 dInfisionua18e19gaI19

agunlAniiag (U 5A-C) N33 suction tube LUU
winlviauz 6 Un Sylvian fissure suction tube 32

agNAMARIUIENIL 10 WIRNT (3UN 5D)

gﬂ'ﬁl 5 (A-B) waRILNATIANIIIU suction tube 2849 professor Takanori Fukushima (C) 1318890153 suction tube ATNIUUY
284 professor Takanori Fukushima (D) g‘d‘ﬂmzﬁ professor Takanori Fukushima ¥11n115.U6 Sylvian fissure §3Ln6197
suction tube Beg/lwAAWIUTZHIRL 10 W1RNT 899 micro-scissors aglluaunszana 4 wIRNN (3U97N https://
www.youtube.com/watch?v=Ujz4xSOF8iA WLag https://www.youtube.com/watch?v=eq8YRPRSNQE&t="1 3623)



Thai Journal of Neurological Surgery
Vol. 1 No. 4 October - December 2023

117

Professor Hirotoshi Sano
T fiavunfonaz g dunanlun1au suction
tube IneldfiavauafalunisUnsunutln dawindn

1 1 1 Qy é’ Dg’ 1 § 1 s
NaINDYITHINWIALISWHINAT dunmRanuaie

! & & o o
819gA1190gUNlAREIY (3UN 6A-C) 159U suc-

tion tube WUURNIHAMENENARALTA Sylvian fissure

D

1 o 1

suction tube 3zagNANKIUTTNIN 9 WIWN (U

a

1 6D) AABAULNATAZEY professor Fukushima

5UN 6 (A-B) UdRIMAKANIIIU suction tube 284 professor Hirotoshi Sano (C) §U41889N159U suction tube ATNUUU
289 professor Hirotoshi Sano (D) g‘d‘ﬂmsﬁ professor Hirotoshi Sano Y11N15L1A Sylvian fissure &§3LAAIT suction
tube aglwAunuaUszaI 9 WIRNT da% micro-scissors agluaunIUsENIN 5-6 WIRNT (U270 hitps://

www.youtube.com/watch?v=Tv-GFS4jse8)

Professor Yoko Kato

TfiawauaflouaziiadiIwndnlunissu suc-
tion tube laeldiaruafialunistngunun fad
gan1nNnIUNG waznseandafaninniiuni deaie

MunAswzandte damniidurannsagunlaieia

1 § 1 s 1 U le é’
nan ﬂ?%ﬁﬁlﬁ]ﬂﬂﬂ"]ﬁl&ﬂﬂ@ﬂﬂ?ﬂﬂgﬂ%ﬂﬂﬂﬁﬂﬂﬂﬂﬁ%’lﬁ

v

(Ui 7A-D) n159U suction tube wuuHrnTRan

o

H16IALTA Sylvian fissure suction tube AZBETBILAS

Usza1 9 WIWNN (gﬂ'ﬁ 7E)

3UN 7 (A-C) UdRILNAKANITIU suction tube 284 professor Yoko Kato (D) 3U1884n159U suction tube ATNWUUYBY pro-
fessor Yoko Kato (E) gUanue?l professor Yoko Kato 111n1518lm Sylvian fissure 89.nR77 suction tube agluiumnii

Uszanm 9 w1fina d9w micro-scissors aglusuriUszanm 4-5 w11 (5U970 hitps: //www3.nhk.orjo/nhkworld/

en/shows/2103011/)
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Professor Hiroyasu Kamiyama
Tdufawasizidunanlun1sdu suc-
tion tube Ineldfiaiauafialunistagunuiln daw

d @ 1 1 1 s & & ! 4 1 s
‘V]L‘U‘WV]E]"J'l\‘iagliz‘ﬂ'l]"lﬁ%')ﬁuﬂz%’)ﬂﬂﬂ\‘i FINNEanNU

1 1 1 QQJ s 1 Qy é’
ﬁ']EIEI'N@ﬂ??ﬂﬂgﬂ%ﬂ?ﬂi%ﬂ??ﬂ%’l‘ﬁ?ttﬂflaLLﬂ%%’J"d

1
U =]

(UM 8A-C) N139U suction tube wuuBHnTRaMZN

HBALTIA Sylvian fissure suction tube AZBETBI LA

Usea 7 wIRNN (gﬂ‘v"i 8D)

5U# 8 (A-B) WARILMARANITIU suction tube 89 professor Hiroyasu Kamiyama (C) 3U41889n153U suction tube AN

LUUABd professor Hiroyasu Kamiyama (D) ’gﬂﬂmzﬁ professor Hiroyasu Kamiyama n1side Sylvian fissure
§9LNRI1 suction tube BElwAILKIUTZNIM 7 WIRNT &% micro-scissors BElwAIUrIUTENM 3 WIRn" (U

10 https://www.youtube.com/watch?v=754zloDz2SA WLag https://www.youtube.com/watch?v=faV—097jR8E)

Professor Rokuya Tanikawa
va o [y=] s & o s >
latavnafouas iz lunanluni19du suc-
tion tube ImelaaiausifalunisUnsunuiin daw
Mdwnarvegszninehiduashinars damnaanu

1 1 1 Q‘l s 1 g J
ﬂ"lElEl']\‘i@El'J']\‘iﬂ%lU%\‘i']NiSﬁ'ﬂ\‘l%’J‘WJLLNﬁaLLﬁS%Tﬂ

o @ = o o
(UM 9A-E) N4 suction tube wuuBhvinlRamzd
U8R A Sylvian fissure suction tube %Elgiﬁﬁ’ll,mﬂ
Uszand 6-7 wINN1 (3UN 9F) AaneiumAiAzeg

professor Kamiyama

3UN 9 (A-C) udmItMARANIIIU suction tube 89 professor Rokuya Tanikawa (D, E) 3U§1889n159U suction tube AT

LUUYBDY professor Rokuya Tanikawa (F) gﬂﬂmzﬁ professor Rokuya Tanikawa n1n15lem Sylvian fissure qaLne

91 suction tube BgjlusTurwIsEHIM 6-7 WIRNT §2% micro-scissors BElwALAKIUTZNIM 2-3 WIRN (U

310 https://www.youtube.com/watch?v=FWoXhgzJriM&t=67s)
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wAiATUNI53U suction tube JULUUEY

WONIINNARARINGNITIIAY HLIEUTINY
IARATKANSIU suction tube FULUUEWIBNERIFU
wuu TAWA 1) N159U suction tube Taaldfiavusile

s 4 s s . os o
waziaZiduwnanlnnisau suction tube laalaiiana
wiflaluwn1stasunutn dawinilnasegivaie

s & 1 o ) 4 1 i1 @
%’JﬁuazﬂQU%ﬂaf‘!ﬂﬂqﬂﬂaﬁugﬂaqﬂ ﬂ'}]%ﬁmaﬂ'ﬂﬁqﬁl

89RAI9BE UNTBUANYBIRIY ARIERUIMATATEY
professor Sano (’gﬂﬁ 10A) WAz 2) N139U suction
tube Ineldfausifiauasdonansaasiadlunisniiu
dauutluzag suction tube Tatauaifialun1stingus

wiln dniiunaassdaszinalufdiiusznag d1ud

| o 1 Y a8 & o
RENUAEE19RAAINIBEUKABLANBIWIY (5UN 10B)

sUfi 10 (A, B) inARALUN15IU suction tube UKUUE®?

Ingagu imARALKAISIU suction tube wUgaan
£3) s o a o 1
W 8 FUMUURAITUN 11 tNAKANISIUNLANAIS

AWEINALYILI2BY suction tube UWNBaIUIZEIN

ARELNNENAITNLANATINY WASFINATIALAIZDS

suction tube i operative field NLANFTIA A28

Fukushima

5UM 11 wAftAlWN139Y suction tube 119 8 JUUUUY
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nann1slun1sdu suction tube dnSunISwIGA
nasnldenausvllowen

fousimaRAlun159U suction tube azHnaIN
#A183URUU ueBE9l3faINN133U suction tube 1)1
sluvufifindnnisfinfianinia (1) MHwhudfie

s & o o i Y
WAzt duwranlnwnisau suction tube laeldThivg

[N

uddalunisUagunuiln (U0 124, B) uaz (2) 14
fanaansatiw1ediguszAasdInduwne Z9n1s
yc? 1 d' [~ 1 J a o w1
1dalalun1suszrasainimdurnanazinaniliaiw
NADAUAIHE190AINDYUBEIBIDINDNUANFTIN Y
99 HAAFRDLWIVDY suction tube UBNBBIUSTEIN

Aaguwwng (3UN 12¢ &9 12F)

o o ) Py T s & ) ) =y
5U 12 wannslunisdu suction tube laglditaiansifionasitazilunanlunisdu suction tube (A, B) uazlditanan

wiahiwrslszrasdawiiduna (C, D, E, F)

inAiAfun1SdU suction tube LA:NFANTVYBY suction
tube TuuSiorunuinAn

WMARALKAISAU suction tube AWARBUWINS
719/7289 suction tube UnNBZaIUIZEMARIUNNE
(5U7 11, 12 &9 12F) Fedonanasiunienad suc-
tion tube lwuSsIsufiei 6 (operative field) (g‘dﬁ 2D,
3D, 4E, 5D, 6D, 7E, 8D, 9F,11)

Tngmlugunsnindnfioglusionsuszan
Hasunndnoaasinelainisaglnanudodonalinis

k% A d U

\maawlrizasiiownazdnogninnnaeiiodndng

vt (UA 13) Twnadifidandu suction tube Aae
wadawuulannn (Arefiadne) RazinanafidAnig
289 suction tube 11 operative field LAZEDNNEAGD
firmnezasinsasfiafidulnefiodndemite (fean)
LEND BWrhIaad suction tube 1 operative field @
innzaNavegiuaiazasinanisfivia sesiuwladnes
TdinARAN139U suction tube WUULARAIN AUKIh
284 suction tube AITENNIIAUUIUABWIARINAIN

o [ a
INUNIDINADNTT
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€

-

D

3UN 13 fiAN19984 suction tube NTURAIEHag 81w operative field (A, B) 71 6 w1Rn1 (C, D) 71 9 wifn1 (uamsseidn
funsunnindawiini) waziidniezespiosiandusieionn (wanimeinfiderunnindauwi®ni) wuun

wanzad (A, C, D) uazliwnnzan (B)

INnAOANTSDU suction tube yov professor Rokuya
Tanikawa ua: Hiroyasu Kamiyama dnsunns
uniinnasnidenduavldowavua:n1siun Sylvian
fissure

Tuwn15.8m fissure la 7 169192180 basal inter-
hemispheric fissure Y138 Sylvian fissure ARN profes-
sor Tanikawa W& Kamiyama ﬁﬂﬂ:ﬂ%’ﬂs&mﬂﬁamﬁ.ﬂﬁ
fissure ‘1:?%’] 119671341347 vertical 289 operative field
wazldinadia sharp dissection 98 micro-scissors
Tun1910m fissure 1w inAiAtEasa A an15831005¢
R4 (tension) Ut arachnoid membrane Wae trabeculae
newinnsanmenssing iasesfiodAnfidieasng
W39F9%BNIN brain retractor A8 suction tube ﬁ\‘igﬂ‘[ﬁ
wiaen (elevate) ¥3861% (push) \ilaanasuaznann
danlududeniasn (3Ufl 14) saausdnume

NINEINIRFIERATIDY fissure Bnuzin ™™

d7%289 suction tube 71131N15A1TENTSORY
& A o o | 4 @
\WhadNaIABA1wA19 (outer surface) 2a9dIWNLUL
v (tubing part) Zeasin lavinlAAinnisuimalduseLie
anadrIanasaLdannilawnudInlae (tip) 289
suction tube AR5zl suction tube w3
#5749 tension U arachnoid membrane A3835A9NE17
A1WL¥i1h9289 suction NvaNzaN1 operative field Ao
o =< a adao i =]
N6 a9 7 WIWNN (Elun'immu suction tube RN
718) Nlian130lasI w9289 suction tube LB EN
[=| Qs AJ =1 U U A U
nIonwiaaNaILaznaanian lUAwdnersaznle
! v a s . 3 o
A9naTAMARALLAIIV suction LUWUUUT professor
Tanikawa La2 Kamiyama 19 (5U7 8, 9, 15)
LB IRIE professor Tanikawa LLas Kamiyama 17
suction tube AHA suction-irrigation system Twns

1
o =2

U AL WwU5231%9 suction tube AThATHINTITABALUU

1
dd o

platform NEANWULLANITAIARSUNALNDNBIILALE
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fin199anuuUIaeUssNUaMSURIMILN UKD

Fodugunenin seeUsziudmsuitaiausfadnls

AruaiAn1en15eRialisae (5UN15) ualiosann
suction tube #finflallagnldagoundnats nsdu
suction tube LLUUYBY professor Tanikawa B8 suction

tube WUUUNE (suction tube Alald suction-irrigation

system) Sofidnwaeni15dussgui 16
INNABANISIU suction tube 289 professor
Tanikawa WALHILYARE suction tube HINA1IFeVNTHA
FUnIha289 micro-scissors sinagfl 2 fe 3 wkn"
fonalwvinnislunisdnsaiiioda Syivian fissure 54

Wululuanwuzsogun 17

[Sylvian Fissure Dis$

STEP 2: Enter the Outer membrane at the most posterior Sylvian Fissure and develop the plane

31]‘7; 14 5ULARIAILAIAD suction tube (LenU5zR212) Tun1518m Sylvian fissure §aLNA97 suction tube BETWALHIL
6 uaz 7 w11 wazldeudnezes suction tube Tunsleniitaanaslusudne (A) hH mm’n (B) e lwiin
WI9Ag (tension) U arachnoid trabeculae ﬂﬂﬁiﬂWWLLﬂm\‘mﬂmwm suction tube “nnimmamaﬂuaﬂ (5Uan
Ll@Nd1581989\HN18LaY 9: Benet A, Yoshikawa K, Noda K, Tanikawa R. “Microcisternal Drainage” Technique
for Clipping a Middle Cerebral Artery Aneurysm. World Neurosurg. 2023;1 72:34.)
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3‘1]“7; 15 (A) WHAINIFIU suction-irrigation system 289 professor Tanikawa (3Ua1n https://www.youtube.com/
watch?v=FWoXhgzJrjiM&t=67s) (B) 3U platform 284 suction-irrigation system waR9soEUsEHUAMSUT IR
fla (dulssfion) uugdagunemirdutvuafirnianisezesiiusideld (¢) sUuansnseiamaudiioun
platform 284 suction-irrigation system (gﬂﬁl’m https://www.takayamamicro.com/microsurgical-instruments-2/

su perbypass—suction—irrigation—system)

g‘dﬁ 16 AKANISTU suction tube LUV professor Tanikawa LLas Kamiyama 1%HNNﬂﬂﬁi1\1ﬂ Tmeld suction tube Nhaild

suction-irrigation system
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3‘1]71" 17 (A) #1N19154n1590 suction tube WA micro-scissors tuanizHAATA Sylvian fissure 284 professor Rokuya
Tanikawa (B) Us18896 1815401590 suction tube (WUUGTINAT Nlale suction-irrugation) wag micro-

scissors 484 professor Rokuya Tanikawa (3‘1] A 1310 https://www.youtube.com/watch?v=FWoXhgzJrjiM&t=1 Os)

dav1nAvavInAlANISYU suction tube 11UV profes-
sor Rokuya Tanikawa lla: Hiroyasu Kamiyama
Lﬁa\‘imnmﬂﬁﬂﬂ’li{m suction tube 284 profes-
sor Rokuya Tanikawa Wa¢ Hiroyasu Kamiyama %1
Funvhiza suction tube HndNriRag 6-7 wiknlu
operative field Tuniiﬁﬁmisj'}ﬁmﬁmmi suction tube
Tudunsswanriieainitssonaflniosinaasnis

o @ w |

s U =) él U
AU suction RMILLNABAS ‘ZlE]ﬁ]']ﬂﬂﬂ\‘iﬂﬂ"l'Jﬂ”lN’ﬁﬂLLﬁy[,‘Zl

Tamaen1senwan (shoulder flexion) N19UA% (shoul-
der abduction) ¥il¥idanvinsanans nedaran
(elbow extension) wazdadada (wrist flexion) (3U
i 18) SavinlsiEunbozay suction tube 2duNTBET
8 9 10 wiin L6 (Ul 19 9 19E) wandasnis
14 suction tube agluwaunis 11 wikn1 dudusia
\WABudnuuen153U suction tube T¥inanzan (U
19F)

‘:"Strument

D

3‘1Jﬁ 18 NATKALANITING suction WATLAIIES 1284 operative field Iﬁlﬁlsl‘ﬁl,"flﬂﬁﬂmi%’u suction tube KUY professor Tani-

kawa (A, B) N154U suction tube Tn15181A Sylvian fissure #ainlA suction tube agfiAunAe 6 f19 7 WIRN12A
operative field §9LNAI1 ABNUKUAIRA TorBNID uazdadioadlwuwinss (C, D) lun13Usuld suction tube Nagln
o 1 =3 a 3 o U o v

Aurie 8 s 9 wiknInly vinlalnesien1senuan (shoulder fiexion) AM9UA (shoulder abduction) vinl¥iFan

' o as [y . - | ) . ' cao a o
¥1991NA167 N9FaAan (elbow extension) uaziadada (wrist flexion) (FUdnalne Afns FRONTIAWA)
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5UM 19 wAftATWN19319 suction Tusunwesa2as operative field taeldinAANISU suction tube WUU professor

Tanikawa Was Kamiyama (A 19 E) Wi2284 suction tube UnHaUszaMAREUNNELAZAILAKIZAY suction tube
(+6ugnda13) Tu operative field (3nandindss) (wanssiedndunsuwnindauiini) suneass suction tube
azagii 6 wainn (A) 7 win (B) nnsaenisli suction tube aglusunis 8 wiin1 (C) 9 wiin1 (D) uaz
10 w1Rn1 (E) dulndosenuan neuaw nedaranuaziadaiis nneaen1sled suction tube agluiiunug 11

w1Rn1 suTwAaaUAewan¥aEnI5IU suction tube (F)

INnAOANTSDU suction tube YoV professor Rokuya
Tanikawa n1a: Hiroyasu Kamiyama fumsuinfinnse
gaun:lnandsu: (skull base surgery)
Twnisiasansagiwnzlnandswzlneianis
asha?i\‘iﬂﬁﬂia orbital roof Was sphenoid ridge
(orbital skeletonization) 1% pterional craniotomy %
\Juwinonsivszamdasunndldvosfign vin
1%n159U suction tube LazAINIURINTS (handpiece

of high-speed drill) wnnzaNa1N15ad81HAS

damdwluagnedznins1uin inARANIIU suction
tube 984 professor Rokuya Tanikawa La Hiroyasu
. ° s s 1 U 63
Kamiyama §181303%7 L8 luinan1saenaniban
ae9ALIa9aNAY suction tube NiaglwAunve 6 i
7 wIRNNAERRAINLENBY retractor BNAINTHINAY

dura mater 8anangwnzlrandsweluansiiinis

1
Id o 1

N3 lAadaaIMNIUAINIURINTAZBL NATLTY

Uszanm 2 f9 4 wiRnn (3UN 20) dadwanuwme

Wiennunanielunisile Sylvian fissure (U0 17)

5UM 20 (A) FunUePBd suction tube WAz handpiece 289 high-speed drill Tuamiz¥in orbital skeletonization 1un131Ua
pterional craniotomy A%AIN (B) gﬂ’«imax‘iﬁ%mﬁn‘iﬂa\‘i suction tube LA handpiece 989 high-speed drill Tuns
nsagwnzlwanAsweds suction tube agfiuszann 6 &1 7 wIRN1WAZ high-speed drill agfivszanm 2 s 4 wiRn
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AOUENATYUDFINKLIDYBY suction tube Tu opera-
tive field

A1W¥i1h9289 suction tube b operative field @
insnzanuagiuinan1sfivin soiuldinesldinadia
N153U suction tube WUUTARATHN HILKLIZBY suc-

tion tube AI5EINTITAUSULIAEWIARINAIING T

s

e
L

2099 m0N15bH3NazUSUAen1sIARawinlzaslva
urnuazdade wioazUsugUnuunsTuinIn (3U
o o - = a I d9 v e
71 18) UszamAasunndmistnduianaiiliiin
ANnNdwg Inevnalusunsieans suction tube T
operative field idnansalnlule (dAmsuiadne) ag
Tudag 6 fis 12 wilkna (5UN 21)

2

3UM 21 F1UNKIz8Y suction tube T operative field Nianansnidululel (dmsufiadne) aglud 6 fl 12 wifnn
aansausulamenisindenlnizadlng wanuazdaiio wiaUsusUuuunisay

Conclusions

N133U suction tube HviaTBMALA NAMARAT
NANASHANBWAY AISLEDNITRTNANNIANIZENAU
#HA28IN1SHIER twnsaliaanaandenanadlls
WaIRL A8 LU ELNATIAZDY professor Tanikawa W&
Kamiyama %Gﬁﬂﬁmicj'}ﬁmﬂm Sylvain fissure LLag
basal interhemispheric fissure laaeneaznInuas
Usansie n13Eindu suction tube A1315xE NN A
rouASnEnindalaeanizogedd e dwunng

Uszanuudwilnsn
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