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B AAEGE-EYHERBE:
NTTEI R R e i a2 51 FLAE I HE T8
1400 7 20
1200 - 17.2 118
- 15.8 1 1 296
148 15 1072
1000 13.9 138 /ﬁ'"“ 13.9 | 14
12.8 12.9513 13
800 a4 R TTET T
= 1 10O |—— ARBR#
600 | 580 1 4 FHEREH
400 - 8
351
14
200
2
0 ‘ 0
1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009
£




U R R RS BT

FE 2008 &£ | 2009 £
RN R F RO 395 351
fxifE 55
(1)FE i 106 73
(2) &7

DBAEATHT 0 0

Q@FE L F 1l 2 3
()RR L B iR F1ir 2 4
(4)LEEFEEEER IR - BEM 5 7
b B EE
(1) E RS 17 17
Q)R HENARSE 48 40
()M BN EFARZT L 6 1
(4) BB AR PR RS 3] Bt 4T 17 11
(5)7 A 7S R FAff 24 21
(6)= M £ M fx A H M

QO EENEE =R 24 25

Q@FE L F 1l 0 0
e

ORAMEEES M fE 1 4

QAMEETMmE 4 1

QiR I FAEE T 5 9

@EMHRERET miE 37 44
2

BEZE - 0 0

Q% th- B 0 0
JKEESE

O HEDZEIIR i) 19 17

QMRLREEF i 0 0
B 5
(E% 9 5
(2)EEFAR 3T 6 0
Q) EMEE




DLEM ML HIE 3 3

QRN IL=T 0 0

kMt F LI 0 0
(4)E B2 RIE 0 0
FERERI 1T
(1) TADA 0 0
Q) AHEEES. ERFIE

ORI B i 0 0

Qg iE AT 0 0
(3) i e 428 330 I i 25 21
ZDith 13 17
fidd xfn & P9 F- 87 2008 &£ | 2009 £
(1)¥a%% 18 20
(2)BIARFEEAE T

QL EEIRE 2 0

QFRBEHRENRSE 4 3
(3)EhERAR AT 2

O] 3 3

Q¥ 0
(4)FEMRKMEES 9 13
(RATMMERA) 0 9
HURTATHREE 2008 ££ | 2009 £
(1)¥a%% 374 313
(2)E% 358 293
(3) i Zh 5% A 27 72 12 20

(A& HFEs FEMEINERSR REH




B NZFEREE— AR AR

2008 £ 2009 £
ABE B 429 350
ez 257 205
i PR H 1 70 75
{LIETH M 17 18
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other vascular disorder 0 2
vestibular schwannoma 6 9
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pituitary adenoma 7 3
other benign tumor 4 4
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trigeminal neuralgia 4 0
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m &7 Clinical Indicator

° [REEHNEAE FHBEFT]
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BESVFXRT7—IL 2 LI EFIFIZHEET AL 25 R LA TIZEALL-SEHIEL

2 10 SV Kt 103l E
HI 75 TR IR D BARTE 100 %1 : FHAEOH1(0% 26 51 : FBAEAH 3 1(11.5%)
BARRDBIRE 3 f51;7& 4k 1 51( 33%) 3 51: FAL 1451 (33%)
Z DD EHHE
MRBETEESE 3 4l

B2 58 - BREER AR ICHE O RAE MR BRI A2 R EE 2 H1(1 B IS [E11R)
BRI IR AR IS SERE AR RRE 1 5
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EEE M RERRE D MBI LA : 2 151(2.5%)
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Koos Case TINT Preope Post PreGR<3 Post
grade No. HB<3 HB<3 GR<3
I 7 5(71%) 7 7 (100%) 5 5(100%)
I 35 33(94%) 35 35(100%) 20 15(75%)
1] 24 18 (75%) 24 24 (100%) 17 7(41%)
v 16 7 (43% 15 13
(43%) 3 1(33%)
(86.6%)
Total 82 63 80 78
45 28(62%)
(76.8%) (97.5%)
DD E BHE :

ERBFFARERAE 1
EFEMEEMELI: 7 (26 HB1 £THE)

o [HU/NMEREN (=X MiEE-EEERGL) (T3 5HFi]
(2007 £ 1 A 1 B&Y 2009 4 12 A 31 BET)

1. FHEGIS786] (EEES 376l SXAEE 385l SIRMEE 345
2. TR ERBS:11.1 B
3. B30 BLLEDREE: 246126 %)
4. i 30 BUROFHMEHEFH: 3 £(3.8 %)
5. JEAR - BHG): 2 5(2.6%)
6.  BESUFURT—ILA 2 BLEIZELLI=E:0 51(0%)
BHHEMD R

1 FERIHZK 1 41(1.3%)

2. firfg i : 1 451(1.3%)

3. ik /M 2R (FRARIEZE) -2 11(2.6%)
4 BRI 1 51(1.3%)
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BHEZEILIZTONBEZHENICHAEL. HETEHL52LEHTVD, BRI TIE M&M %

BA~RA 1 AEELEZERY)—=2T %175, HENDELVEFT. Modified Rankin scale

D3IUT BRIERDBHFT2LUT)ADETH. Z0MDOEEEZINZEL. TORREFI(TE

NI S, MEFEETIE 1y AULEIZE LV ARBRIZUL=27=fl. Modified Rankin scale ® 3

LIT.NIHSS A 14 U EICIETLI=BIZEFIZEL. ZORREEHIEFINTEHET 5. £-ZD

KIBRT—RD S GHE F 4 A HOMEPAGE [Z CLINICAL INIDCATOR &L TiB# T %K%
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iiEsf M&M ERli A%

& CLASS O0:&ftELL

€ CLASS |1 FPRICEEZSALGVEHE ABTonfz£0.BEIFToNnENED

¢ CLASS I FRICHEEZE5Z-E0E BI5hizdD

¢ CLASS Il: FPRICEZBEZEZ-A6E &#ToNB0BD

BEICHSBITIETRENDIEREEMT S

+J): BHCIERBICENT, EELAHEL LD

+K: B —RHLBERLANILTHEZE: EELGAGE

i 2= oh JE F fiTREH M&M

¢ CLASS O:AfHEHRL BEDABEZATERRELIZLD

& CLASS | ##ERDODEBUELLIZLELD, BALIDEFHEDH =10

& CLASS II:HEZ-HMRERDEIL (MRS3LL L, F1=% NIHSS14Ll L) HERB %D
EE

€ CLASS lI:pFE/GEI - HBERDOEL. ZEIRBHOEER

BEICHSBITIETRENDIERZEMT S

+J): BRHCIERICENT, EELAHEL LD

+K: B —RHLBERLANILTHEZE: EELAGE

fpirR S0 B - fiT M&M | 2008 £ 2009 4
CLASS IA 15 32
CLASS IB 8 13
CLASS I 16 29
CLASS Il 7 9

2009 &£ E M&M [ZH LV THEIZ Class Il BMEMLTULNS, CHIFBFiT, BELGEIZLS ARH
HOBMAELERALGE>TLM=,

TOMEELGAMELLTC.EMELEFICSITS, Stent BE®ROH M., CEA D
Hyperperfusion 7 & A& o1=,
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i ZEch B2 R (235 1+ B Hhis - Prehospital B2EEDEHEFFI DAL

o m—imEi;
LB (d Metropolitan Stroke Network, H KU EBXFEEI D B HANZ P2 EEEREL TEEIL
THY . EENRXDER% 2008 &£ 4 AN LEIELTLS,

® JRANEME:

Fr=&@l. RKAROHEKRERYESA DRERHMEL. Prehospital stroke care M EIZDE
HTWNS,IREFEFT2007 F£11 A 30H.2008 49 B 19 HE 11 A 14 BIZEE, SEE(L
5 AICHMEFETH S,
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F-FHOE#MEEHDA-H NTT 332=45—23> X HOMEPAGE [Z—#& M (TIXNEE S
F—% 2B TULV3, [hitp://www.ntt.com/ict/medical/ ]
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( J:ér—.%»_?ﬁﬁsﬂ%ﬂ(s Net) WHEIISNEFE 2[E (3 A 12 A) &K EZHEL -,

FREEIZ a7 IL(RERMIER ZEALECEMAL. FHICEEZGRRICEVNTESY
'f/IZH%Ji’éVFE‘ZLA MIREMEOEEAEICRALARICENTNEKIEHTL
Do

HOTLINE®% 2008 £ 9 A

A D AT-5 & Pre-hospital stroke care [Z DL T#:L ) DISCUSSION #3479,
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RTRREIChHERNBEMERBRER TS,

LRFHET OIS LTI, EXMICHREANTOPHEL 3 M. B TRERTELUVES R
RIRETODRBREE B I A-OIC. HBELANILOSWINEESRZREL. S ETHEE 2 FR/MH

p——

172,
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AM Bhoo7- | Bhoo7 | BHVT7- | BHHVD7 Hqh o7 | &K | &K
8:00~ EE2§ EES E&2 H H
AM 9:30~ | Ffi Fir 543k Filr Filr
53k 443k
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m RETEROE

SHREBEMPETOS S LIZIMA . Specialty fellowship &L T KNI A<

1. Skull Base Fellowship

2. Vascular Surgery Fellowship

ZEITBDFETHD, T-RFE-PREREEHEL, PUMEFFADELTTH5,
BIESANDERRBFZZED. EEMOFTLLHFEZRIBO THERDEZHIET D,

B HEHOBEXRBHREERAR

E=RULY  FEF LAV BEERVEVERL AL OBREHE S

g o

7% Il Johnson & Johnson 5K FHERE

BERAONICKIBMEEEEETLE RBICKIBEMFIvI(DOEYSEZS!
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1. 2008 F1M A 21 H F3MEEEEET—2 avS

T—Y :REEE D F
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2.2009 £ 2 A 27H £ 11 EEEREARIA—S4
WERBENAE-UNEYT—2avER RINREFRE [VUvED T RERIKNEIRE A~ D
FHi7IO—FEMTEE]

R KFRAFENE  REBEERERR [HERBELFER]

3.2009 4 A 11 H %108 BIBXKAENHFRERIBFANESR
B 61 FRIFEES Sh%E 300 &

4.2009 £ 11 H 27 H F4mBEESET—Y avS

T—<: BEEEFHON—=2F

WEERAENAFINE)T—av R BEEALE THARICBTAERAMEZSREFMF
BEOL—=2%)

FEERIEMKE FEAFRR BREICHIIEZENEFHERME]

B R RXAER-EFEUHMR

AERFEXRERTESH

EEIRRNWGEDELT

FILEENS 2007 FIZHKFISN MR EER YN EIZKH R 2009 FiZEHFERTY
FFEZHEFILIz, CNITHEDBZEFBEEDMBOIZMNIZUNE)T—a0F5#LL F:
HAEXEFTEMALIPANSBEETIZNH/NN—LIZARELTLS,
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C.HHAREESH

1. REHMBREEFEHE

EiIRERREVA—. BLUVEEFBAVMAEIISHL. RERKDREFTERAE
UCAS Japan 8 & U UCAS |l ###5L1=, UCAS Japan [I&EW &M T TT—2BERT
H5,

FEHEICEEERFBEIENEET ZDOTHMG-CoA EXBERMEERBAICLE<HBET
H & 2B 54 —R -av ra— LR JIZES LT,

2. RiZEHYRYEFERERE
ENERERtE S —SRRICEWVTHERET -2\ IOERIYIZEITH5T7 VMLt
BELTRZER D48, FHmEER Lz, (R ER REE]

3. EI¥HR

RRARZIZMAAFHRRMARELLARARZREL . REZVFHEFICEL T, ##EGF
M IUNEF ORI M M%E AT 82L& 3 5 Universal Robotic System DBFEEH A>T
l'\%)o

4. EXEOEHEHR
RASHRER(VORTYY) EXRIZT, /P ERERES MRIZEDREMRELL-T
BY. SERFEANEREL

S AHEELHFRRD Universal Microsurgery Robotic System|

|

RN OAELT . BE. RN . EERETERANSZEDOTES Universal System %
FAFLREED,

18



TP E{§ % E COMPACT MRI system Vesalius MBS ODZT“JOH:&O) Joint Pro;ecﬂ

AKYHBINE 5HHIRSAVIIFRERHABREI DA ! HTHIREREGEFELaVY—IL

av/9k low T MRI, LM EEEZER,
Basic series(T1, T2, FLAIR, GAD (AXIAL))D#&{&EE (% 30 4 LIRNTRIAEE > T=,
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D: Cases of the year
B [Case of the year 2007|
B/YM FILFZAATERE, (AL TEDARIEAEE) 19 REFESEES RSN, R ICER - BRTRE# - 5T7550F
HEEL MRI B BETEHFHFELEODODAKNRIELTOSBEERAN, RESHBERZZLY AN\ —F (IS RETHRARE
EHon, BiRZP, FHOEBEUVELST-,
AR : TR REEEDLNEIREES ., NEFICRCBLAAKBIEZELTWS, MEYDODIEEEESHY , ik
BADBEENTEING, BIRETROITRTOmMFRILER[D EMISSARY VEIN hHEHLTLNS,
FILXZADREELEEL. BHED DN, M OFRA VI FATAIBERRESICT HIE, FHMNICFHEETE, VEINZE
BIETELRLVE=O . BRAIEFLZM#EEL. TOTAL PETROSECTOMY (&> TEBEADT7 TO—F%1Tot-, EEMENF
BZEIERBISEG > TETLTBYRESRATRETH = (SURALN ZHWTHEELT) , NS AlIIc—BIREEHIEEEL THEEH
A= BEEIEFEICH DS TM/AMRMEITLY 19 BREFE TFHE T, BEIE 90— 95%VIRREN -, iESFITF4L
D EBHEE £ LA 25 B D AR CTREZMIZITER O RED &L THSRET, Fii#k 40 B TEILXRIZIKEL
2o LE®RZDHECOSTTHUIFTAITFE,
o

it Al I 4R 2

REFDRA b BEEEFHCIEATETIOFM: MERZ CHIROEINERICEE,
7RI TACTICS EFMDEZERIZEEZEALRICRLWFHTEENTI(Z!
RE#LEHNE F5TRNERDLNABFITENELTRELINDHADT, +5FE !
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ICase of the Year 2008

; ; o R
Stria medullans Wi ! A
%111 e

.l*

-t

F — [ F #f  Infra- colllcular route 'C'Gb/[,'/?‘b 6mm

é‘f’f LIS FHENMZIES ML FEZ (L

EPIDERMOID d)aﬂ@?ﬁasowimﬁ#‘guikﬁf‘ ?

2008 FZ# 2 @59577?/?// /fMRI DI BB BEL. _t&'/fﬂ)lfgéa\(@éﬂ%'/’f_f/bto

AEHIE 32 B4 2006 F 3 FDFIBTHEITTHKM. EEES. BTES CTERREL-, hEFRI)=
VYT T VA —TELTHAN—FATREZEDONT-, UIRBN 22, 2HMEOESOTRESELHS
M. T1 THIGH THY. T2 DFR TREMNRELNIEMND, TTHHFTEREZT T O, SlRHER
FHEEIEZH# &Y White epiodermoid D RTBEMZERELTLV -, EREEFE=42")> % (ABRSEP,MEP,
PEE AR EDA—)F AT, SREEEMZ U ESIZANERIZ Infra-Facial collicular route TRYERNIZFZE
Lfz. BEEIEENSIKD KRS RIREEIES T, FILERISEDKSHEENEE N HoT-. ZhhH Epidermoid D E
ELTHH LT, IaEBEI GG zEBBo1=h . iR D MRl TOSRETEBERKEBFRIA ICHTIGEREN
Sbhit-, MiEKXHA-BTESEEDEIRKTERL, BBL:,

LOLERFEBINZBEESLICHI K, 2008 FICKHEBEIAD LEMHHILEOTEFMHETVVEREEB L, i
BRICFHBIRRERYIRL-D, RECERL, RFFABEIEER T, EBELTLS,
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B [Case of the Year 2009

25y M: 2007 &£ &Y JICA DHBTTIVHITIAEMEIZ 2 EHAELEREDLBTITHE, WD AERL IS EE B
KEDLHEE)EL TV FEFE NIV VFEIRFIE., 52T )LHEEREICERELMBEEZS(TTLV =, 200955 BIZRE
L7=AY 10 AICAYIE—o&LIZY . FERMER Y., RBIESRSLGEDERIAHBEL EEFZZ ., MRI [CTEKZEEELLS R
HEEEBEZROON, FERKREFERONERAKEZENER R BEREICERR. ERRE TARMBEREDOTY
VYUMBEEZEONT, BIE I T HMEE 2 BT, OOFEORFEELN. AFRIONMAREFEREERETLS
BMMB)IZTIOYU3+ HiafEteLHIBALT,

T UMBEICIZBENGEARBAELNGEL O, BE~FiTNE B M TEREL:,

ABEE . BRRE (XK, S RERETETIEIRE N FTENOBREETIH L. oGRS, KEF LG o1,

CT, MRI FLARI, T2[ EER]TIEARIERICMZFEEZ AL EFTIEKREC 3 DTN NTEF LESION 22D SH[LEE
HRENEE], &2 FIESTA BE TIXEZ B IO RO THAEEAH LD [ FEFRKE],

F T

3DDREMUDEFIEIL ., Stealth FEZ— 3> FIZHAZEL. 3 DD LESION #HEEET 5 EIZE DT =, LESION D i
RIFVEBREMNRDBEAEBLTEBELRE - ERERENH oI LEEZA S, FTTRULMRITAVIDHORERT
5&.Gyrus RIZTVA—S R TV FEMABOIRMNROONTz, CORBEZRBL TRHE Lz RBIXENF1—T DOk
EDO LS DY . oG ES-RIKIIHER TELGL o1, 2 BFTHEELIEH L=, Sulcus ;EZEBDELY Lesion (£
RTEhh otz

fiT&(1E5ELT= Lesion [FERHONDHNFEDETITEMNof, RETIEZLORBOHLEHRTORER. BIKIEIU VY
TG ELNIILYDRITHAIEWS LG [ TR h7—REFE].
BEEELNLVEOLRBEOBRENH DN, ELITEBEINTLVEOATEERLHY . BRFBIRENICHALAFEL., £
DOIMAMFRICOYKRNICBIELI-LDOTHLLYIEIN -, TORERFRRICTISOALTILMEEZZ (T, REIEHRE
SEDAHREFTHD, WALESIONIFEFARIF DY FELEREL TV, ELNLYRAEIEHETH > 1=H
ETERIZHS,

AEFDORAS FER, FHREPELEFEBITEMAENEL TCIZRETERVEELE L, S EREEIHAH

LTBRRICEAIEAERLR DNz, FEREKEHRFLZVDIEIARVNEE OIS,
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3. iR

A: IxZEhEHEEReportsE

B: HERiwX

C: ZERRASAFEIEE

D: Stroke network@& &4 7<=a17JL
E: #RFET—3N—X [NZEd
outcome}giE

F: Efaix

23



A BZERL Tk Report &

1. BERZTZETSINRERE BAR EHih
2. TADADAE JRAR ER
3. Branch Atheromatous Disease E &5
4, MERIZKDHHZEF tmE 5F

5. Stress induced (Takotusbo) cardiomyopathy = T 5E5A

6. BENBABEEWZERIZONT R R F

7. MITADLAZEIZDT BH $HXE
8. #mELiM& Bl BE
9. MERNEM)/NFE(VL) A H—

(A1829DE->TLB 2EBHBEEIZEFDAIZE =2 & EHIC DOV THIASE
FEOIETVET EDICHRIZRBERNETD)
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1. ARERZETLINEKRE

sCU #&k= 2008/11/26 #H% LY7ok FK Es

]

KEHIEED AIUEO TIPS>»

Alcohol: &7 )La— )L, Vit. B1 RZJE (Wernike BHIE)

Insulin: £ M. MEFRFET T IRF—L R T EREREEE

Uremia: fREIE

Encephalopathy : FF 14 B34E . & M0 E M ANAE

Endocrinopathy: FRAKER VY —€ . FIKIRIEREIE TE . BIF KR — (HEETTHE) | BIB V) —E (RHEIET2)
Electrolytes:Na, K, Ca, Mg D&%

Opiate / Overdose: E#hE

02 & CO2:EEERMfE (fik, [EXWME, [, DR 2, EE, MER, S, MiE) COo i . Co2 FiLa—L R
Trauma: i}##45 . SHERTMAE, SHEEESMIE. BH4EER T mE

Tumor: iX g%

Temperature: {E{KR, BIAR

Infection: fixi %, BERE2¢, MRRE. BRIULGE. FEORERRRRIE (4 L)

Psychogenic: ¥5 & &

Seizure: TAMA

Stroke: Fpi#EZE RN H i < IR T H 0 = 14 K BYARAZ Bt

Senile: Z ADKBIRA /K, B (i, KILE) ., DAL

Shock: & avy

Syncope: KD REEE

FF AR AE — B SRS R

Em#E-ZHES. F2METES50%T I 20ml IV, TED#E 209 ARGE

& Na—>BHEE ., X ES, BmRS. BER->EERIEK(1B 1000~2000ml) %4 E THIE (FILERRFEEIER)
& CanEREE.ER.HAET.SD. LSS RSEEREK(IE 1000~2000ml) . 79994 20-40mg. FLT (7
30-45mg

® Vit B1 RZ-BA. BN, 5562F IDAE-TYFIY F25~50mg MAR or §%i%

® Vit BI2 RZMEHE. REEREB. RERE47I0-4 500ug B 3E #E 378

@ BHRRERNIAEG-TI/VTVIBEER NI/ v DIARNETE. BLU. RpHEt(R8E)

—REE. FHBRES. RO, (TUOVhA B B8, 58k

—FRH PBGALA BITE (EFI G TANAZE BOBTE STy, BEFEILE) . AVATLI-VEENFES)

—10%% ba-A (300~500g/ Day),5h"Avk 200mg 4 [EIF%E. FEL(ZIZY TE N A

RRIREEE TE-SEF . BE. HHET. B2 HET. EEZTH.GFTEHET

—FT3|.FT4|. TSH1—>#7-Y"Y S25ug1T1x NAR. FT4 LA VEIBIZEL T R AICHEE,

FI-U VS D770 VIV MERTEOERZEH SO THAZE,

)
@
®
)
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&

fER 56 B TII-VEHRE RAEFHNL—BREE-HHESNTHLVRA JCS 300 ZHRERHR MMT Full

PO2 83.9 PC0O243.2 HCO37.7 PH 6.869 SpO2 84.4 B.E. -254 72UE=7 162 TG285 GLU238 CT:EEHK

L

[FrEEE] BHR: AUSLCEERFRES CH LN DFEM - HRAERK

Eigast o2

D T7I/BEOREFBRCENBEICI > TEASNETUVEZTABEIORIREN., FRRS YU ENLTHRBIRIZAS,

Q@ TI/BTHESHREICSTA2ARETI/BORL, (RER. FEETIHR(EBRE)DTI/BADIERMNTTEL.
TEBCAAAFHRNTESLICIRILF—RELTHASI, MBRPADTI/BEORAENBL T EOIEEEZLNT
L 5, BCAA D ERILE#MREEYE (phenylalanine—phenylethanolamine, tyrosine—octopamine)® FE £ #H19 5,
NH; f12E TCA YA V)LTH ATP EEZRESE 5. )

¥
|

FER EIRFIFR R (Fig1 5 H)
MFREALFHRE (T-Bil. AST BELO LR 7VEFI. 77| REREET) P 7o E=TELR
Fischer tb: 9% 8H7 =/ (branched chain amino acids; BCAA) &% &k 7 2/ (aromatic amino acids; AAA) D5 F
LE(BILL) D&, EHEHT 3~4, I BEE TE 1 LT, (RTIE7ZI/HHERTETAELL,)
fRi B2 RO L 3 HRIR(T RIE A A IEIR)
IyYRECT: KNEDKEZFSHD, WEZEBOFELZHNS
"
FH —BE HELEHLDOFH. EEOEIRFIR (0.4-0.69/ketZERE) . EREEEDMHLE.
BCAA B ## OB+ 574 & (L) - I MERT (4,15¢) 3T3x NAR. BOEWMA+574EE (&, 73/bn'y EN2~3P 2~3x,
FFF 1 R E D SR R
@ ZEREIRGIR:1 B 409 AT, #EZHIDIZ 1,300 A5 1,600Cal/H
@ 39vyBa—R-F97(600mg/ml)50~100ml R E~2 EOMEZITENLTER 1 B1~3E: BRMEEICE->TEL
BuECpHZETSEHTUE=T7 ORIRENFH| (pH M TASDENH; »NH, £ T, A AV IERIRS NI =8D).
THRIELTOHE, TR U MED TS

© O

i @ ®

Q@ S EHT7=/E4(blanched chain amino acid: BCAA)D x5 : (73/Ln'Y 200~400ml, —B1~2[A], 11&)

@ FERIRBREFKIDFSE (HEAMER) HF AL U7 I (250mg)8-16 h7 i, Bilkh )3¥YY B(100 75 Bifi) 3T3x
® MFEE v =k—IL

® MmEZMEECRERMRRLE

HE

* MNP 7 EZFRESEROEE BT LLEELGWN 0. TUOEZT7UNDOREMEELTHLATEY  RAR—IL (Y
RF—)L. BEHAERIEE . FEKTI/BAENEZLN TS, L L. ChoDEDRIEIBEERMIZITHN TIELEL,

* PR 2 EOREEXFARBYRETEN o7z, LHAL. TLA-VIFRE 2.5~3.0mg/mIl EIZH5 LR, MEFDH#EE
MFIL. FRBRELICHES, £ TII—ILET PR REZRBOLEEHBEETEET,

* ERNTRETVESTERELOT VR DE, BRABEO VM FRAFELTERIZH L TILE I E R E A TN Dok
EITHEWGIELH D,

* ZILOa—IMETFTOR—SX (LFAK A)
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FILI—ILERBICEWT, AR OERSEICHH KA MOYRET IRBRETHLIN . KBITEWVWTIIAREEIZD
WTOREIFBHTLIEEONAIERINTLS,AKA10 FIICDOVWT,. ZRELEHBXESEIZTDHE. 10 FIORRIEEH
8 Bl &2 fl, 2PlPERBTEHELHS52.9 44 ~ 65 ) THolz. WTFNIRERNFLALERBERSTHREDH
BT EICRELTEY, —ATERREMFE TRBEZHR T TOHITES 2 fIZREXRFONLPIL/ —IVRE
[JEBETHoT-. FIRRE, BHEE. Pavy. OF. BXE-BE. BRAGERBNTERTRELTEY 2 fITEKEEZSH
Lf=o 1= 5 BITHRVEREEHE =AY, 55 1 BITIHARMBRIRX RO REZELEBRFEBKEICRAT, MBRRE TIEBARMS
RS3HiTaniongap #AR(34.8+14.8)& =7 R—UX(pH 7.073 20.21) 21, 2HITR) TV ES(FEEE. £
=3 Bl OVWTEEDBMEDSHERDT=. R7MAKBGEEL 3 FIOHFTHY., —ATHHRT AR TITAEFTET
B-EFOXLREBHO T ARERERD. AKAIZEITAREMHRICE ST AARDOHERIIFHEETHSEZZAONT=, V3
V) BB TEOETICEYETLE 1 BIZRZEFRERIFTHo-19 HICREEFLEEHLIL 4 flICMRRILEEE
Ll thDEHHELLTEMEEREZ 1 I, LEHEEHDE 1 §l. BEX-BULAZ 1 HIICRH AKA OIERIEIRIZDNT
IERENEBROENIEEZESTHERDOLNS,

Fig1l BEESER)

BHEEE | FEER SEER

I MR — R AR X LD¥E retrospective [CLDFIE TEHRWEE
ZERS, ESITSDKE ALY
EoLEL, KRICEDINEEE

I e A (B - 157 [BE, H& LYi2 2 % (confusion) BEREATL

EETHWH: HLEE LHRETIFBICETELRE) | R BREHNLL
EEITHERIREE (@ DFUMN T THBL, RFEMNTE | PIL-EREHY (flapping tremor)
%)

BALGEBNHoYT I, EFDIERICHSEES
HEB

iif LELEFEEREF I EADIKREEED, RAME | PEEREHY (BEOHHIAZS
ExHED NEEE)EEATBEICESE
BEIRKE (FEALERSTLNS)
SHEIRIBTERRLS%AY, EMOIERIZREDEL, F=
FRZEVD(HRGHERICIIELZ D)

v B (SE2RBHEDIHEK) FHICHLT, LD 2ENE, BaE
RBHRHIRIET S LB LRENALNSD
\' REHE

BAREICHERIGLEL

[HIT (heparin-induced thrombocytopenia) (A3 UE B /MREAME) ]
S Fig2 HIT D528
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| i) n&

8 5 AN E 2~38% ~N\YokB 5~14 B

AN ARTFERIADHER
(EITH PF4-~/RY BB RIK)

#® F IERIZ I

m/MRE | 10~20%D D> 15 BIWLL T DiFd . 50%DiF L
A BHEE il ENFRARILAE GO, BB, TR, Al
HE #910% 0.5~5%

# @ ~R Rl BRICEE AR DHIETEOMNZEE

B &R FEEBRBICIYIRIZETIHE | RBRICKIPUREREDORE

FEEER 0.5~5%(FRK) (Type 11X 10%),5~14 BEMNSLY,
High Risk:

BICEEBRA D A—Ao2avEa R BETHBERELED BE . BRABTE. BEXOBRELICLINESHELTETS
BNMBEDEALICEPLTRIET D, I BERABMFHE. B, WEFHER. A/NUDITKEDT—TILERE R A
NIV DEREICESFIHES

R
HIT OfRREIE. /MRS 4 BF(PFA)EAN) U DB ERERIRET S, BEHE (19G. A. M)THSB, £ 90%D HIT fEHITH
PF4-~/RYUEERTAHIT ilF) BRHESIN TS, HIT RIZ&S HIT OFiEE Fig3 IZ5RY .
AECHIT OREI FEOFLELGTIAVEL OEEDIIFIET TITEESAIZFAVEY ORFEHIEICERAS AN TLY
%, FAVED OEENIFIE, THONEAN) O ORIETHD, EESN-FOVEVOREEIEEICRIEVEVE(FILA RO
WD) GBNTIR. FFNAOMREEL DU DFERTHHLENLD ) EANS,
BL{&HI: . 7ug/kg/min ({A E 50kg M FE T 50mg/Day) THIEL. APTT1.5~3 {E2BZLLCREF R, FFEZFOLELOH
LEETIIBEEE2ug/kg/min TRR).

* D=7 BRERICER.

(XFIZ HIT type TORMHBEITRETHE. REREZZERAICE LS EOROUMABELLDENBESNTIVD, K
[Z. INR (International Normalized Ratio)h® 4 Ll E &4EBimIZIER L TLVSIHE %, TAT (Thrombin-antithrombin complex) A%
SEZRL, T CICMROFENASAEZEEICEILT S, i, T—I77)UIc&Y. TATAY C ITLDREARRA TGS
NBHEEZLGNTINS, T—I7UUIEHIT type IO2MHAEICIKRAZZT, M/MREAEELI-ZOEBMERAICIIE
FATE%,.)
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Fig3 HIT DFEMF
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BEd InikEE
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A 2 ES ik 1
e / Fel 2 7% —
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oF4 R - Bt L‘_ t.. \ +
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(4T's RAPYLT L RTLIZES HIT BRERZHET]
1. Thrombocytopenia (f/MREAE)
2/ RIEMEA2~107/TL(D7KEL30% U LDET) HLLEE0%EB A =8 T (M/MRFEMEA2H. /0L LLE),
1R RIEBNM B/ OL~2AKFBE LHLIEZ0~50%DHD (H AT FH IS I50%EBAHHD) .
O :RIEMBA1 ARELLLII0%KREDHL .
2. Timing of platelet count fall, thrombosis, or other sequelae
(M/MRIE D . MARSE . € DO RIEDRER: A B EFIBBZ0B LT D)
2R 5 %58~ 108 OBAMELGHRAE, LLITBEIOALUADANUIREENHHHEE D1 B LN D FKSE,
18 %5 %58 ~ 108 OFRARELFE (F-ER (FM/MRECAIEA LGS TOEWN = DFEARES) . 108 LIEO /MR
2. BEITENDT100AURDANYUEEENHHHEED1HLUNOFKE.
Om:SEDOANYVIREIZED4BLUADM/MMRED,
8. Thrombosis or other sequelae(e.g., skin lesions, acute systemic reaction)
(MBELRERE. AL 5 RIEHE DHRFEE)
2RCHT- RIS RE D RAE . RIEDIRFE, ANV KRERGHROEEEF R,
1R MRFEDEITOEH, REDHFK, MITAEDEL (FELEEASN TUVGELY) . FER DXL EER O R EPERARMALE .
om:%L,
4. Other cause for thrombocytopenia not evident ([ /MR D REATEELELY)
21 B MZIUVMEE D OREAMICFELELY,
1R ML LNI/MRRD DORENH 5.
Ot IZBARER M/ MRS D IRE A B 5
4DDATIV—IZERZEN0. 1. 20 JEEDIT T, TORFTHE, (RA8R)
HIT THhHHEER 6~8m: @l . 4~5m: Hff. O~3m KL

EH 758 B #NHIEEE

AEEDAREIC. ANYVZE 11 B 4 BIZ 10000 B fERALIZA, HILEEEDzH. 1 BTHLELT:,

11/18 /MR 3.3 7 (BIEAIE Tl& 20 ALl E#H-1=) . FDP335, D-DIMER 170 LE#{E%ERLIz, BHRETER XL,
MR ERERZCT T, IEELRDT-DH TH o1z, - MRAFIVFIE, HIT AEEHLLY,

HIT RIE(FAnYuehib# 5~19 BEWLWbTHEY . COHBEIZA>TIND, 4Ts 23709 T7 mE HIT OATEEHEEEL,
TN RANY 40mg TERERE. HIT kR ERH . APTT 1.5~3 ETHR,

11/19 APTT 44.5 Plt 4.3, FDP 184.7, D-Dimer 120.5.

11/20 APTT 43.8.Plt 7.7, FDP 63.0. D-Dimer 31.4.

11/23 PIt27.3, Wfdmg THERH, /' 24V 50mg/Day T:aE#HE,

11/25 PIt38.5, /W R4U#E T . WF (&, M/MRIZINS HFETHIEL, 11/23 BEELT=,

B E Xk

#}#1:2008-10 VOL 70 NO10 1090-1094. Blood,1 JANUARY 2003+-VOLUME 101, NUMBER 1

EZOHPH 222(2)295-768 2007.2005F 6 A 2 H~4 BRI (1) BAMEHZRE 52 AFHMER
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2. TADNADRE

2008/12/24 LUTUh A HEXE
@ TANAIZDOT
& MOMBEMBEOBEREICL>TELIEREREMICIRYR T EEE.
BfEE 1000 AIZ5~10 A

TADAFEEDSEE: (ILAE:1981)
I. MoHE: FAIKKFERO—HOKRBKEENBRIEHNT L0,
A, BfER S RAE
1. BERREREETHLD
2. KAERBEHOIVEIHHRBRBEERZET L0
3. BEEHERHIVEHEEZETLIED
4. FHEEREETEHELD
B. S FE
1. B oREICRFVERBIBICERITILL0
2. BB TRELSLD
0. 2f5E: ERCRESEAIKKNFEREESAA, EEOEFH TN THEINLG LD,
A- 1L ERBI R FAE
A-2 EERBI R 4 FAE
B. SAY D= —%4E
C. B
D. sAEHRE
E. BEMRFKE
F. BAFE
I. ERASBICEFENLTVDTANAFKE

P TADAERDOEIRELNERETOERMEEROBEIZLS,
LAL. 1 AOREROKETEEREZRETESDIL 20%2E,

@ TAMABEEFIBEHAICOWNT

RUDFEER 1 BTRZRL-EEDERRLGELTOERE 67~80%
BTEETOTANAVREEERE 2H% $20~30%
5FE% 30% (BHHEMETANA), 45%(EEFERETANA)
BEERME R 1 BURICEENRISEEDOTANARIERE: 25% (16 LI LETIE 33%)
BASAVER B - INREOLTVRESEBREREOBELAEINIE BREIL 51%H 5 25%IZFD,
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STANAVBREIE A, AERBICOVTIZIZESTEALEDITAZENKY)

HAMEERHTIFS1
OBARENEMIEBEMMARMERELES SN -EBE T,

- RESBREDIAIVO-XAMREH OV ERGHEELEELTND

- BENBREICIIAB - BRLEFHFORKRMEZRZTELGNEEZI TS
BEE. RPOREERICEREE, (Level Ib, GradeC)

OHM-BMMAI R REHEE-BEECIKF. BEBOEREERICANDS,

O7IILa—)URfn ., RBFHtE-EYREES. BETEICLSEEREE: MTANAZE(AED) TEELEL,
OMEERTANA: BETLHHN. BBATHE., (GradeC)

Q@AED D:ERIZDOINT
#o%E OCBZ @QVPA or PHT (Level Ib., GradeA)
CBZ.VPA. PHT FZ R LBRIEOH LMD RIEICRFDOMRENHS (BIER. ERDELY)
2% DVPA (Level II, GradeB)

@ #ZE- ESM, IAYO—XRFEE, BiAFE: CZP  (GradeC)
RAOFBTADARE

25 MARHFIE : EMFEEL T, 25 MURRE 7 RIEELT,
HEXMEDHZAEDIE

CBZ. PHT. PB. PRM (3 O#ITFEDOHEFEMIE S, GRoTIEIRT HATEEN)
CBZ. PHT. VPA 2352 BREDORIHMEAH I EERTEITHL,
mEEE=4J2T
BASANVEERRRE R LIZIZITHAL,
PHT: FFRBIEEDDLDEILTEEILS D=0, EHHME=FIVTHPRE,
VPA: T LESREMPBELHERELLEN, avTS5A7UoRERD, PERHNSHEEITHIE,
ZEIGHRAF. BEERLHSEE. AIEIELER,

(CBZ. PHT. /NLEY—ILEE: FFEFRFE, VPA RS,
AIERHE: CBZ 3~4 H,PHT 4~5H., (FBHEIODIFIX 5 Z)

HMBELATHREN G EE

Ot D EFIEDREE L. add-on BHIFEEDLEIZDNTIE, +HGEHEMEL,

O+52E®D AED 2 TE 52 1T1EEZ DIa<KLTHFEFI %, (GradeC)

OBR 7 FE4E:
(DCBZ [l VPA, PHT IZ1& VPA %3E/0, VPA ARIERATER TN IL, PHT,
FEREMNIVPO—ILEINT5E 1B IREFEFF 1L, Lomotrigine, topiramate, gabapentin 0 add-on

BEIZED 28 HEBRHERDAIDNTIE. AEELL. 2 FITLaVO—LFRTHNIE, 5 3 #
RELLT. BMTHEMRNH D,

O£ FE:

VPA TaVrA—IILFRRLEL, REFEEIZIE ESM., SAYO—X X -fEHREIZIX CZP B,
(GradeC)
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TAMAEBREDBR

0~5 % TADMAEERIREBOZ ., BBRIRE, Vital BIE . #IRFER.
6~9 5 Em#EEENTHEDISAICIE, RATIE VitB1 100mg iv #. 50%Glu 50ml iv,
10~20 43 : D784 0.2mg/kg % 5mg/73 DFRE T iv,
b A RBLTHRIENLFESLAINIEL. BERE ive [65~80%(% 2,3 53 TELE]
21~60 % PHT15~20mg/kg % 50mg/5 &YELVEE T iv, (ECG, BP E=41 %)
[60~90%[&a>hO—)LE]RE
60 7~ PHT20mg/kg TH=&H7En ., PHT5mg/kg B, TN THREHESEIZ 5mg/kg 1B,

B9 5745 PB20mg/kg % 50~100mg/min T iv, A LFERZREE,

Bt 575 PB F=ERURNILEA—)L (5~15mg/kg—0.5~10mg/kg/h) D HEE%

FAL. ATMREER, ORI+ —IL (3~5mg/kg—1~15mg/kg/h) . SV S LE
a,

* EHEEUTANAETRETHNIE, BELTHIETE 20~27%

@AED Ot

BUEABE 2 FRLHSIHATADABRET, AED Z#iH, hiLBE  ARBHELBALYS 12
7 BLUROBENEEIZE M o1z,

SLUTOEERMEEEZ T, 2 FRIREOLIMES . AED hiEZERLTRELELES.

OBFHEMNECYPIVESE:
16 MLl L.
iR E AR RERE,
Z%| AED lRRAEAE.
BERRBRRLBEELNH--EBE, (Level Ib, GradeA)
SAYO—XAEERE,
FILRTD RIS DEELH D,

HAFRET—ELEMIELTLVELY, (Level I b, GradeB)
FERTADAFKEERE, (Level I b, GradeC)
OFHEMNECYMN-NEH:
5 F L EFRELL, (Level I b, GradeA)
3~5 FEFELEL, (Level I b, GradeB)
* fEDAE—F
2~4 B EIZEE: CBZ100mg, PHT50mg, VPA200mg
4~8 A : CZP0.5mg, ESM250mg, PB30mg

BEEERE. BER-PILER 6 v ATEITS,

EFROERK DG TIFE LEEZSEICLTHRRDFHBETOTULS
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TANABEDIEIR

O TANABEDIEIRIZE 1T D

* FAEF—BEICTOSIFUREE LRSE. ARBYMICEELZREEARD T S,

* TADAREAIEIRL-FROFEERKDEL:
EYRRIEEIEGL #970%. 180 #20%. EWA #$10%
BNORE: FRANGEE. S BREFE &

* BEYRAT 2 FREICRELG T NIEE, FIRPORELHRITEL,

* ERFEAEICLLE LA BAEDIFZIA IFIRICK Y REHENELLPT L,

* BUELTECL-F-OICROFEARELS MG HEVSBELNEEEN EHEESA TLVEL,
=20, BEICKYRRENMERRFRELLGY ., VERE - BEICGDAIRRIEEH D, (RETI1%IEE)

@ ST 0R S 8 T R 2 1

@ ZHERI~1EIR 3 BFK: all or none MER, (FEALEZFBELLGVWHZHELTHLRE, =&, ERHLZ
(H-ZLER L EESh CTRIBEHE.

@ MR 4 BER~TEKR: BEMBH =GB, PEGER- DE-HLS DRGEERESEN
FEME, (HURTARER)

® RS EXR~15EXR: MHBOHL. OSHELE, BEERS,
@ TR 16 B~51k: EIWHEIREICESEND, LI LEEEMRBICEEAX 52 5AT8eMEHY,
QOEFTREIZONT

AEAER. LHEELZL,
RETANARENOHAEL-ROFHERED, —REFICEELTEEICSE,
bR (C AED BRA (BE0REE 1 HAICARAR: 11.1%) > JEBRAR (5.7%) > — ik 24 (4.8%)

Kaneko S, el al: Reproductive Toxicol.,5; 179-198, 1991
VPA+CBZ it RE#E T4 &, FMHEBEEIL 6.2%IZHD (—13.5%)

Kaneko S, el al.: Neurology, 42:68-74, 1992
FERADTANAIRRTOIEMFEBRRIL, —RITFOMEISELIL TS,
STANAVRRICEITAFEEBRICE, ZFHRFOBENKENENTEEIND,

1 %l 2 KLl E ERBATAMNAIEIR
K3FH 4.5% 8.6% 1.8%
KZFH or /NEFHZ 20.6% 28% 8.5%

Holmes LB & @ RCT(NEJM 2001)
ZEIGRTHIFEETHESLRE (REFEOEL)
18l 79% 2% 92% 3% 10.1% 4% 105% 5% 16.7%
BARERELLT,. TALADRR - RERELFRREROBEILIETESNDDOHY.
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—BRDNFRUN BB LBREEERLIZBDIERLY,

@ ZEF A

EHEMRELLZN, HEIVNEEOH TLEVDIE RV OTFEEL R, CZP, V=USF ZNS(ZVt
T52)DH, (BEIDIHE)
PB 5.1% CBZ 5.7% PHT 9.1% VPA 11.1% ZJUJ3F> PRM 14.3%
M HEBIEL. VPA. PHT QRS 2ITKFLEM, VPA O IR EICHIKF,
ARHIEREICKERITLEFRERD 1 BH-YDZ5E(F. PRM400mg. VPA1000mg. PHT200mg.
CBZ400mg UL ETHBHEMNZ LY,
ZHBEMIE. VPA 1~2%. CBZ 0.9%&tEERZ N, VPA EOBEXEEM T, ATEELLMICERT S,
HHRREEMO-OHFRAZEE:
VPA+CBA
PHT+/3LEY—/)L% (PB. PRM)
CBZ+/\)LEY—IL &
* Trimethadione(TMD)I|$Z &

Q@ EIRFIREF L It D TAMAGE
R RS DIEIRATA SER AN, SARA 4 IS TUELERI TR RS,

PEIRPICEEZECT L. FMRIE 12.3% T, RIELZLOFED 41%ICHELTEERIZEL,

BEYRBI M TESIEIT AED (FEHC, HEEEFR/NRIC, MPREEOE—VEET 5= . HENRSE.

VPA A ZERERITIE. SHERBEDOERENHT 50, FHEHFIZT S,
1000mg N AWMRBEMN S EITLLHERF R, (3.6%—47.6%)
meREIE 70meg/ml KiFIZ, (70 L ETHERHEEER 6.3%—41.7%)
FEMNHNIL. 1Tk 16 BRIICFEKZH (AFP BEAE) . BEERE, (ZHEH)

FRHADOEL PB . BIABTEDEL ZNS TIE, £% 1 BRIEATRESH A,
%<{D AED [FEMZETSE, TSH-T4 ETENLERGEDEBIHET D,

IR LR - ITIRPIFERMETIAO—L., bng/ml THNIEH T, IFIRAT 4 B ~1EIR 12 B, FEFETT AL
MELIFERBRF (T4 TIV)0.6mg(1~2mg) /HIRA.
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3.Branch Atheromatous Disease

2009%4H
EN B

[ZC&IZ

BAD IEFKTIEHFYE B SN TUNVEWD, TTESVTEEDEZVEKRIBTIE BAD EEZLNDHBENDGBENIE, B
IZ BAD (3T HOKRBEWBHIENDS, BATIEFEHESN TS,

EE
Branch aterimatous disease (& Caplan [CE D> TRIBENFZTHY, HEBLIFEFWERRERELLTHY, BKRNEE

FEESTHLAEIN TR, HHENASITEEIFBEBRMNARNIET )/ - RZTHEL, BETIEOTHSH—A. BAD (&
SR AOSHIEHEL, B 1 AL ANHAELEEDEEZLNTINS,

B RAV R

BAD DOBMTIEAR, EEMDVKEFBIAOBOMAELZLRAT ILELH L. BAEDEGRZ MM TIELZRBRDMH

EZATODEEHETHY, MERDOBKILOZWE T T BELH D, 7-Tesla-MRI THIL LSA ERIH TES=EWDH

HEhH D,

BAD BURRZE(LERIRAVICIEABE R EAR, Lo ARG E A IRDEAZEICIVELDEDAKRF TH S,

@15 IE F Bk (paramedian pontine artery : PPA)DEAZEIZ& S BAD Tld, BEENBIEAICET HLOFETHD. 15
HREED 32-57% % HHDIEVNSRED D2,

OL » AR SRk (lenticulostriae artery : LSA) S AEWERBE L, AQOTMAECIIBEEREIDLLEL 3 RT(
AL EGBED 5-7mm BREDRATA AEDIGE)THD, LSA BENEED 39%% HHEENSHELH D,

LLE&Y, BAD OFMEELLTEITRDIDONEALICE>TRIEEN TS,

EIERBEAR(PPA)RIAEE « BEEEMNMBEAICELTVSLD
MR SRR BIIR(LSA) TRIAREE « BEEIKEM T3 AFA AU LIZRSED
EBRBROEERERE(G0% L E)E-EEAE, LN RODERRERDOLE

fERAF RR

@Caplan [F57FEEELLEANT BAD BEETSMEND BV EERFEICETEZA ZOROAFTOMETIMENS
MEAHFOBREICFEABNET HEDNEL,

@ A3 T BAD RNEENLRONSERHE, HERFEEENZ V=0, HBERT TA—LBEENRINZHEEZOND,

@ NEFHC, HWEEERODELEMTHENGERAEELTODAIREMEATRRIN TS,

iR PR RO

@ S MHHAICETHENERDBREERDDHIEAZ L, 2FBR TIERDETEROFIEBADE! 51%, JEBADE 22%
LREINTWS,

@ RIERDIERDETRHENRVNCELRFHMTHY, 72 Bl EIThi> TERETERD=EIE(E BAD BT 22%, JE
BAD 2T 3%& BAD B THEIZZWVNEWLWSTRENH D,

RERE

@BAD EEEERERICIEHZIOVNER SINTOTHERAETLTOSFIAZLY,

@BAD [ZHHE T 5LB 1D 15mm L _ED giant lacunar TIE, [/NMIEHIEDY—H—0 LR ERRKORERBERY—
#1—T&H% TAT, D-dimer D LR EZRHTNDELSHELHY, TLERBEBENLYE THHAIREMEA R,

@ E R DHEFTERDO-RICHURERIA. MM NREENSHREBRACUVEZ THEDTHIIENEL,

@BAD IZxL rt-PA FEATOEFITDGENGEASTFES 2, —RHNENRERELNTERRRENMETTEIENLLNELD
wELHD,
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BT TOERILAFIEB. MEDBEFR

2009/4/28
RO

TREEFZ. OO 1 FRTHRTRERLEZ BAD NEERWEEI LESASOEELFER)ICDOVT, BRKRER.
KORBEEBEROME. FERBICOFEREEFLD,
4096779 6917092 7183397 7183153 6971768 7203640 6452621
R rtPPA lt.PPA It.PPA rt LSA rt LSA rt.LSA It.LSA
RZE slice 2slices 2slices 2slices 3slices 3slices 4slices Sslices
R~ 28 2H 4R 1.5 BFE 6 Fsf 4 BfE 38
RF HT, DM, HL DM, HL HT, DM, HL HT, HL DM HL L
FEIK 1 = THEMRE A EERARE A ETRRE % TR L TRRRRE EOATE A E TR
ELTH EEEE N
FEIK 2 AREEE AEEHAET o HEIEE MR EETEE BEFR
BREET MmAET
fEIK 3 IX, X, Xl [BE BETFR BEETFR BEFR
NIHSS 5/42 3/42 6/42 5/42 2/42 1/42 4/42
Alb 3.9 45 43 45 46 46 4.1
Na 136 141 139 142 140 140 133
HGB 10.9 14.4 17.0 14.1 145 13.1 145
MEREA IN By haymyk INAEY INREY IN Ry JINRRY N A8y
A 2 A% A% A% Sk A% Sk A% A% LA 1(100me)
(200mg) (200mg) (100mg) (100mg) (100mg) (100mg)
MEAES 7Y hyb 7Y hyb 7Y hyb 7V b
MERE 4 yyeE-n
ik 1500ml 1500m| 1500ml 1500ml 2000m| 1500ml
ABREE 1 day2- DOA day2- /ARGy day2- ANy day2-9")t4 -l day2- 3% hyb day6- ANy
RERERE?2 day2- 7EA-I day2- 7'tA-) day6- ANy day3- DOA 7°14-1(200mg)
RELEES3 9 et-IiEA DOA
sBP day1 147 130 155 163 147 149 159
sBP day2 127 110 114 168 104 102 132
sBP day3 131 104 146 142 110 119 118
sBP day4 130 126 123 164 110 129 102
sBP day5 118 120 109 144 126 125 133
sBP day6 128 136 146 149 130 135 145
sBP day7 122 124 132 151 120 116 131
ELOEE H(day2) L H(day2) #(day3) H(day 2-4) L £ (day4-5)
BIEONE ETER 32 ALETHR 53 ELfE4-2 % bR 5- —3- AL TR 31

BEE=-ER

OFENSZZOHMIE 2 AU EEZEZHNENZBENBEHTHD,

O ERELTIZFEL B THRELSETLS,

N

/A

O ZELBT/INAZY, TVE-UZTINERBIAL TS, T AyMNE SRR NIHSS AW LEALTLS,
@ E R IEENHSI-ERICANYUER. Yt MEREZEEBINTOBRIENFEAETH D,

@ HT7IFIVICKAHMEMIFITEREELIEICERBINTIND,

FER BB OSH

@R AERDIBELL IO HREDBERBEHIENFELALETH D,

@ HIXERDIBEN A FEDRFICIE, 2FFTHELLTmMES 20mmHg L EETRL TS,
@=L, MRHERDEROLMN>/=EE THIMED 20mmHg LA EDETEHFET S,
@EREBEBBTIAA L TEROKEZRL TN EE—DDREEEZ LN,
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4 MEKIC K DINZET

200945 1 i bS5

B

BRBSMHERICIDMERICHEDONZEDL, EEIDZNEDODDSERBHOSNTUND, CDD5, P
BIREREZE UBDMEXRIC DUV TIUATICHNDB,

MERAEIREF

ABRD SHNME L THRRSASDMEICE UDMEMEREZMEXEN), MEREFEEET
DEDZMERIEREF D,

—RME R
AMEDCMENR  SLE (AISREINRNK
hmECMEX  SHBIPN MRA (BRI DOV F) IS

INMEDMEN Behcet 8 Wegener s MPA (BEREEBIINE %
Henoch Schonlein $&535%

@ FEEIESFEBNARE B %

e PN MPA
ZHIER 1. TE2#Ix 1. T2
a. FIEBSCTMULE-4BULE) AFRED 6 7 BURIC-6kg MU | a. REETHERIKIEE K
b (RPGN)
b. RREICETIIERE BIEE b. B or FEIE MM
c. WM, MiEE d SME e KRN ERIIPEINO]i=ph e
f. BIMEWNRS. MEX. IWVAE £PE. FREM, BBl 2%
g JHIEELM. BRE MEEB IR U
h. 2RMEBWRENK 2. AR
i. RTNiEEL. REER. RE. K} ek, EHME. BEMMDEBED
i. ZEEE ). RGO, BOET IroDizSE, MERBORIEMIRZE
2. fERR 3. EIBREMEB
th-INEBIRDD « T J o REURBEMEME U MPO-ANCA(+). CRP(+), &8R-
3. MEEF MR, BUN1T. Crt. 98 Xpo T=
IRERBIRD K. HICBERNEIROSFENENME A AE | BRES(MREM) B Mm%k
XSERAMRWBC 1, pltt. ESRT. CRP &iz%
BEREEZMA a-j D25 2 AU E+MEEFAR or #MRIFIRD 0D a-cDOHB2IBEEMULEHERFIRDD
SEZH 1 MERISE00IC, MRS RMEMERS - RS RS- BREAD 4 5 1. 1-2 BREFIICHTREENSBH)
2. fi 2 BIZBEDMEERIL, % 2 BIBERE FEEM | 2. BROBHPIETERDHD
MmE# IEDEMEEDARA (P/NVELEDE) IRFEIE BT (BRI E - FBEIERAR)
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SMmE e DIE0

MPO-ANCA | [E% B

HBIEmE 10-20%IC&H

EEE PN EECRERENDHREIRT DED, UNREBIREN) . B8 88FMk. BRGNS
ABAEEBNIRDIEIE ML M E B DMFEHY,

(BF) PEF(40-60 %) ICiFFR., B=2:1

(FERESZHA - 18E)
OmMEES : BEIREARD IR, BRNBIRODSF)\ENIRE - 1% - BIE (—BMEMSIE)
QMR : WERNEEBE. SRETHEOBARENE
Q@%HE - - INEAEBIRD D + T/ REURSEMEME N

UEIR) PiktBiRRIEEE 20-40% CHIR (GSMTERER 2-3 F), A - iXE - NINEEDEEICKD
BT DRI BERDERDESNDCEEH D,
DUFAMMEZERIZ I DA T RENES. Bk, il
QEFMESERE I T g, ipim, <ESETHmIEE

(RE)
@ DVFIRFTOA REACHEDSED
WEEPEEBITIEDB IILTF IRTOA REEESIT TV DRICHEE, MEEFHDZL(EIILFIR
T O REERBE 80%IF 6 7 BIUAT., &5IC 50%(3 3 ERIMAICRE. SEIESRIIRKDH
FEPARIIRET DN ZDEROEBIRBADIREZ(L (NIEIBNE. RTFHA. BMEILERE) ICXTT DELER
R(F7R0), BEIEZREEIRKEBE TM/IMRD TXA2 EXE - FEEDTHESN. P/NENIRORIENMRE
9B, (RT0O4 FRIPEEICKDENRTEL)
@ #FRKZERRE T DIMERE

SUTRE (R 73%) - DI\DLE@ESROMIEMHERIZEIC KD,

@Behcet =

(BZF] BF(20-40 m) [C1FFE. MEGL, HLA-BS1 (+) DIEENSL),

(tEEZHT-12a] BFEORERSL, BRERICEKD.
<ELER> DEMEBEBREPDIMEEE. FEEA (BREGEEAIN. Mgk . BRAEIA (RIR
BRRIEH, BRSO EDEL) HNZEDEES

<BWEIR> ZROEEZHD b\lfa'eﬁﬁﬁi\ BREANK, OEENEBREENERE. BifvE. ETFK
BIROAEMRE, BfF - 18RZR DR UIFTPME E/5 D PIRBIERZE (BERR M ARAEIA. PXYEREIA. Axfe
TR — RIBBFER ISV
(FREESEAER 4 D, BVBIIEERO—EDNEIRTDED, )

(k&)

- BERER ¢ ) YN\ KBUOBREMRIES. MEBDPFEEN. »-glb £F

- CT : SRAITIERSN DIRUINEL

-MRI: T2 s@EER TSES (ECHKEE. BEEZ. RAKRNENSEE)
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—MEXZBLE —HM U VVRER, BEFBOEBEICKIDBRIEQDCRDN. 1EUBITIINSERENED,
- MR BERMSE. lgA T, IgD1 . MBEAAEM T (WIFNEEEED. HLA-B51 (+)

- IRR : FIBRENHRZE

- SRR

(REA)

D1BiRE! Behcet 55

WS TREIROBEMEDEIRN—DPIEDIRIE - i C—~ MBS

-J?lTBBODRJ_HEH“’* PMBRICYUTFE, B, SEARBMUR. /\INAERE. IRMEEKRER. KB, BHIESRES

IERZEZI) Z2 USMRAET D 1 T ENNEIR - SEHARBIEIRTR & DB IRAEIR+EREIMKAEIE S &

E@"|§‘|V§EB'JLLT?I§'5’9’(773‘37)50

- PR BE- F‘Eﬁﬂ“’ W@lib‘qﬂﬁﬂﬂ‘@%@ﬂﬁllﬁﬂﬁﬁiﬁﬁﬂﬂﬁid)ﬁ@ﬂﬁﬁiﬁc‘:ot<—Eﬁl@“éo

- BIEIBEINERRDET AT ERZ R URD 5 ETT,

@MmEE Behcetfﬁﬁ

W MENENSABICHEN D) VKRB~ Mgk

- PIRBRROMERZE I, FICHIRFZE ThDBIRESIBHO THICH. EIRSH - BEALM -
FAEMEIREBRERAVEREZEZT.

<EHBRRIEDSEE >

BEN N O0.15% B/EMN 1 23% WV\WINEBHO T, FT. BRBEESIMIHRECESH L TERD

5N,

FEPIIESY (64w Sit)

<RER AR #IZ26>
(/RAE)
1999 F=ZEIFDIHRE CSE (B U EEMEMBIZ o HE LN ED T &L 55MAR8E) CZME= T,
PSL AR (ERE DH D 64 mBt. ARPICT FOERZEHFEL. FILIA F—IRERDNIBEE
SNIDEZWICIIES T, ZORIEIRNSFE,
2007/5/24 LVDHTFIIC 38 EGDFEE., FRRICEREEHGEIEAIIIREZZOHIR, 5/27 505
BECEADHD 5/28 BREERRIFZ, RFEDOXRIMT WBC17900, CRP206 ERERIMNSETH
SIZIZ8. BRFEHBE - IEENIC 5/29 AR,
(BAPR])
I NRRICEHEBEBAFT TORBEZINDAIBEE. WEREICRINCTETOER. MAIEECAEITE®R
IEE (RBIFIRL). WEEET - BEICHFHM - 2R - Bk,
(R&EPR)
-UN 186. Cre 1.08. CRP 206, WBC 179, PLT 30.2. ESR 60 73 89
C3. C4. CH50 L \TNnteERESE
- RIBRERBIPTR (2009/5/29 G NBKIMBMURZELR): septal panniculitis.
—BHCIFPKZREEBERE DD D, U V/INERERDEN D, REMIIDMEILHEREIERBICRATUNDED
DNEDHD, FPHRIEEHDMEFAEZREROOSNDD,. 8510V leukocyteclastic vasculitis (B
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MEKBRFHEME ) DIREFENICS S TROVSZEIEDE NN D, PNICFBEURVARIED, TEE
HCIIEST,

(ZDERDIEE]
NSAIDs R TRZ - REEPTR ENE., TDENKD 2 O— NSAIDs EBIFAIR TIEIRILIEE > TUE,
8/7FE - EBEDEKRHD. MP BEEI. PIP BEEN. FRIFIDRNERZRDEC. 8/13 XDADIBN TR
BERBRBEARZZ UL ECSFEIRDIBRIZZND o I2H\ BREROH DB CT—EZTES D
of2&). RIME CRP 15 EXEPTRDIERZFD. [MIEMEFBIRKEEN\ TRANRBMNIC 8/14 Bk

BRBAR.
(BAPR]

LFE MP BEBEIDIEIR. B8zthihE UICBERMRRS. @ RERD 1cm ROFSENEREE
(IR&EPTR]

-UN 220, Cre 1.17. CRP13.3. WBC 122, PLT 30.7. ESR60 7 78

C3. C4, CH50 WIFNnteEZEESE

- BIBFEMEIPAR (2007/8/14 I RPEES - E5EZEAERR)

[ZEKBEBE]: Necrotizing vasculitis of the left thigh, biopsy—Fz N8P DENIREE (CI1F PR
DD T A RIERDNROSN. BEOBHEPICECHFPERIZE, EXOMEDRICEEE
BEDUVINESEH O,

[&80]: Folliculitis of the back, biopsy=EEZDAOSZPINE UTC, EELREREOWBICIHFP
KoREEEmH0,

- 2007/9 WiEEEENEE CT. 38R WAIBEIRZE CHETIEMRIC, B, SEROFRARE.
BEDPARZ L,
- 2007/9 8888 MRI:  MRA TIEZENARDMERAEDAEDORNENNREETR L
(ZDEDIFE)]
RER PN D521 C 2007/8/15 KD PSL 20m g 1556816, MBIERNEBIED D, HKET
taper ZHkitS1N TUVC,
<56 1 BINZEPRI AR 2009/2>
2009/2/20 BERDPICERESMENDRLZERD. 2/21 FERIDED (C<SHHIR,
2/22 K&, SOICIRONTH. SEARDDOOSNBEMENKZZ, BiF EHEELERONEH
=N TR
(BAPAR]
100cm RZFENDEE T, BRIBRTERNEIR CABRICREEREDHD.
£ ERRICEEBNR BRMISICYYYYTD (U 7-8/X. L8/X)
BT EARNICRIBIRND, ERICE<SEDRHD (smooth ICHITFTRNEDT E)
MRI : DWI TEPH NEFE AN HIA+ @BMlE FLAIR TE#< HIA+, MRA (& np.
(R&EPR]
C3. C4. CH50 WITNEEEEBAN, MR, 1l GAL RiE lgG AR (+) . ADNA KRG, UD
YFAF(-). MPO-ANCA(-). PR3-ANCA(-)
SBEE)
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A&, BIEE W UREICE URBEREZRIT(NY D0y L SINy FMESE, BEEELTIL
5 —)U 100mg AR, BESEARMIMNINE LBk, MEXICXT U TIILZEBRWLTID PSLSmeg &
NIz,

B 2 ORNZAPRIARRES
2009/5/21 BN 5HED5=Z2BR L TCUVZHN BSTEEIE o1,
5/23 7:00am EREL DRSS DT EBBRENEIR. LRFIC U TN EDWERNCHHRES.
(BAPR]
£ V2 stEgENRE. FIRES BRI C NI COSDE, WEKRKICERBRICEN &R
(IR&EPTR)
‘UN178. Cre1.18. CRP 21, WBC 6.9, plt 239, C3-C4-CH50 %E’EEVS\ NAZTUR (+).
N GAL RIE lgG A (+). MPO-ANCA(-). PR3-ANCA(-), #1 CL k(). HLA-B52-B7+)
- MRI: ZERINRIC DWI T HIA+, BU T2 shine through T&H 0. E%Jﬁir(& SREBY,

<EBE>

ABITPNICEHIDIMRIT. SBCULEDHEZRIBL 4 BUAN), SMIE. ZFHEENE HFE. P /NE)
kD« T/« RiEFpEmER, WBC-CRP &f8. MPO-ANCA [ZM. Fin. BPTMEOBREIEIRIE
R RRDBRTOA FIRSPORETHDICETH O, LD L. BEIRIHIN CK EFHSNT &
JREARIRY, FT2. REEPNDSOBITE LU TE. PRBIEIESDRESELS. MEXDTANMNZS
NTNDBHOREERNZOHREEZOND. RIE. WRERRNMEONIZEEZD CRP EFIECL
BETHD. BESEESEROSNEND DT,

Bechet IBICEET DR E U TCIE, BBMEMRENERIN. i - BEZHDIRV \BEEIN., B 18R ZiE
DIRT XD PIRBIFEIR. MBI ESR. T FORKROBRTRNDHD, BL. HLA-BS1 B,
ENRARZ (SO TH, IXMERERAERDIRICIIR T O FRIRP TESMERIEIRNSEBS A TN
ECE BBEMREDT ROBKOEEROBREINRBERCE, REITOT ) YDEEBEANTHDC
EFEHETF. BBHICEZENCTIN,

BiaHT. MRARA+PN HRIERN T, FRREEDIER. RESE. LgRK- IR (T FORKES
NiZogeEH» O ?). BEMEMK FHXETIIED ZTEMED D ?). K258 FHA - B0\ - PEIIRDIR
FEMIMER. IR, RF SBE&EFITIRIR GAL Rig 1eG ABRETHD. RF seronegative T
BRRESN RA [CHE)), ESR £EF. WBC BETHDICENRER CHBRET BDICwH. ERID—DIC
E(Tond, BL. MBEMABIEG. LDHRSEDOMRERNENESHUBNCE, RBRE MBEE
TRV ENS, VIEDEBHYICIEZENCT U,

RNEBITIE MEFIRDRTOA FICKDRFICHBESNTNDCE, C3-C4 CEBRBIENREPEAEIL
BENTHDCE, UDVFHERICHERST GAL RIE G AN BMETHDICELD. TSHD
BR%B - BRAERBER CHDCELQEREB/NOND.

MEXRD, SODBEREINSL, BRK - REFMRDLEERIEGET D PN, € UL IFZDEBERICKD
BIREROTREMNESL. BECHAIDIEELIVERT O - RENHHRELCIDIBRBENZTO
—FHIBEMEESZENIC.
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REMARED | KERARIQ | SCU AKRD | SCU ARKIFQ
2007/5 2007/8 2009/2 2009/5
C3-C4-CH50 | &fE S1E BN FHEBA
CRP 206 133 19 21
WBC 179 122 86 6.9
ESR TIE TIE RIES LU RIES L
ANCA RIES L RIES L =t =it
nGAL~A | BIER L AIRER U + +
UN/Cre 186/1.08 220/117 148/1.29 178/1.18
RERE TERAMERT T TEEIM AT BB | 2L AN,
ENAERR
PSL AN, AN, Smg 5mg
- gG-A-M [ENWTFTNICRNTELFR L,
- PSL: 20mg 2007/8- 8mg 2008/7-
15mg 2007/8- mg 2008/10-
125mg 2007/12- 6mg 2008/12-
10mg 2008/2- 5mg 2009/1-
9mg 2008/5-
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5. Stress-induced (Takotsubo) cardiomiopathy
2009 F£6 B ERNE3A

[(FCIC])
BATEETBMNAAE. 17IIIVVEBHEDCBTEHLUINTNDN, B TIE Takotsubo cardiomiopathy,
Stress-induced cardiomiopathy (T SC) , Ampulla cardiomiopahty & EIEFN TS, 1990 FICHEsS "
RO TRIESNLEEHS, F/2. WEPEEBTUZIESAH XD MCA - VB ZOBEDERICEH T D ENDBL2,
FZ. FROMEORRCIE. SC DFRAEBENEN L. —T7 CRIFENNEN LIZ CDEKENRSE S T8HD. SC O
BEICEAS UIZTgEEESZ5oND.
(RE]
ERNKREZPINE T DAEHFENEE ZNZRIET DILVEEDEINE

€=
MZE 110 MRIRDFBEICT 80-100% 0t FheDITEHIE 61-76 i%
BPABYSE  ICU DFBE 92 AICAKR 3 BB E 7 BBIZIMWII-Z1T 212 study Tl 26 ADIMREID ballooning &
. ballooning &4 UIEEBE DD EF (& 33% TH O EEDHRENDD. (N DD COHIEEDEREE SN

BHSTFICU CTIEEMEET SC LU TN ERBIOND)

[EZ WTEXE - 5%8]
ERZECZL, BH - ANV ZAICKDELDD, AMI CEBLIUZERRFIR - WEMMREZZT DN BEikix
HICTERERDIR, MWUBHIZE THET D,

@ HMERES—~PREEMERHERBOES -NT ISIVELTHE—-SC
@ SC—EZEAME—~KMERES
@ SC - MEREE N EITHIFIE

D 3 BEDH D,

XMBEDIBSIE MCA - VB % (PCA MBIgi AR <) DBEDRICHRICE UD. Sander SIFEESTHI.
E>ERMEROIDBRICRBBRAREER I DERS L TUNDY,
[RR)
AT G RN EROBEDREGN. WEINANER. BICERNENESEEHD. 17173ICKDBENR soasm (3
D CAG ICTERRINTND, FETANY. T )t VBSICT spasm DERINDIBENNENTND, FE.
ERICHBNREXSIC, PIRERBRGHBOEETEE LD, 1IC SAH OBEICIIRMEEIC tHE U RERMERDIEE
PHBEDCENBL. IV RUT U YOREBEETIEREENS. SAH D 18%IC BN Z=EEEE)
[BEENROSN. 1.2%IC SC ZEHT D,
({R&)
I EEssRmEREE0
SCEBBED 7T4%TIE/NIL 2VEEN ESUTNECEE, N THORBTEIEDRERENESNI,
FZ. 13 ADSC BEE 7 AD AMI BE TIMEPOITIVEERTE UIEECS SC £& TEBMA LS ERD T\ DR
EE6HD. BERIE SOUIREDER TR —Y 1. CK-MBDLESH 0.
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INEERY : ST LR (56%IEFED EFNBUN). B TR, B QIR QT RS, DHTIEHDHD ECG FAREL)
BEEHD

(ERARAEIR]
BRERIEIRE UTIE AMI [CHR D5, M, RS, Yav), IWEMERE. EF ET (13 40%2E) %,
LV FEIRB D 26%IC RV ERBEH D,

IEZEFIEN' S SC RAEF CTOIFEIG 12 BSRIMADHEEIU ETH o 12, WEREIAIC DU TIXEARICHEIM EDEEIR
Tholc,

I SCIBEDNHZBES TIFFEAEDEF THENRHSNTIND, TIT 4 BIDERI TEZERMEDTRDH SN TN,
SC MBECNS KD, SCHEZXTRASHDRIMIR - BEEEENEDSNTINDS,

(&HHE]
RER, fKIE(O-44%. IABP DIAEZAER O-18%). INRMEY3Y)

[C5%]
SREENEERD.

(1) Hydration. %889, PIKREIANADERE

(2) ZEVWAZICXTUTACEBEEZE, ARB. 7 0yi-. AERE®RSEE

(3) BEWREEH DIBSIETAL VHHERSND
KIBEDHBE 1-4w THARDFERLERET D, FERIRDRUED. H<IBEIEAT 0vh-. o B7 WI-BATDICES
bl

(SHEBDEDHIC)

(1) Y3y DIRRE, BMERSICIIIRMUE,
—{BIMERREICHDAICIE. DOA. DOB ERASNTNDIEESU\,
=171V DEARICK D SC EH T D (HDIRETIE 7T0%FENSC EH L TNDENHONTIND)
—SC EHIDERBBESLE L. PTHVERADLHICSSICHREIBESER I DIBBRE L. MTRBOBILBL,
FERFHITDITH. DOA. DOBEALTNBDAICIEECG, IMNI-TEITITDINEENONTIND,
TBESES @S mild THDRIRE BNCEEZND PEE~BEORBBREERR ULCIHBS. 87 0yh-ICTH
BIDCENEIND, BIE. SERLIBESROLEA — J1Z0IWERTDON KN T1ZU7)VFIRER o EBIETHE
SEENSERCETMRODBEZERZ{ESED)

(2) SAH. MCA ® VB RBEZEDIBE
CNFETHNTELZLDIC, SAH TIRIEEKIC, ﬁ‘\'ﬁ%_@gaﬁé—ﬁ@iﬂ T SC BELDTER>IDD
D2TND, COAR. EZH—BIBIIHRTIZIDDN. ZIbR EN RO ONIZIHZBEICIEERICINET
I-MUBEEZD, FIT. SCHRDOOSNITIHB IQZEWB’J SEREBERENINBEEEZ D,

—BIZ L LEEMEERET r t PABEZRT. @IC SC & UIZENND o2, Z20%. 8
[CANERBRZE UEAND o2, SCICHVNBEMENE UL TEMESECERNEEZD,

X#Eh:1) 2) 3) 4) 5) 6)

1) E@E Y, 6EE, RBRES | BF spasm [CKDRPFEMNIELMEERE Vi B ZR U stunned
myocardiodium. EREED'5 RCIVEHHIRES ROASIMWAEET. BRENR, LTH—XK B EZ F BFE
L, WK, 1990 pp56-64

2) Hessel EA II: The brain and the heart. Anesth Analg 2006;103:522-526
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Watanabe H, Kodama M, Okura Y, et allmpact of earth-auakes on Takotsubo cardiomyopathy. JAMA
2005:294:305-307

Sander D, Klingelhofer J: Changes of circadian blood pressure patterns after hemodynamic and
thromdoembolic brain infarction. Stroke 1994.25:1730-1737

Yoshimura S, Yoyoda K, Ohara T, et al:-Takotsubo cardiomyopathy in acute ischemic stroke. Ann Neurol
2008; 64:547-554

Gianni M, Dentali F, Grandi AM, et al’Apical ballooning syndrome or takotsubo cardiomyopathy: a

systemic review. Eur Heart J 2006.; 27: 1523-1529
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6. BHTEABRFLMEPIZONT

2009.7.29. LR T
[FFiR]

REOLHEICHITEEMBALEEL 28 HFALHEZ (2008 FFR) . TOHITE L EMERIT
TW5, BMBEOEHRERELTIE, DEBE (DAL DHIERE), BRLE. BEHES. HESD
AELZFREREELTHON TS, SEIEBETEZFICH TR ERDOREDFHICOVNTRRS,
[EZ]

BITEETOREPDOEMBEREEL 16.9 A/1000 A -F (FHFEH 6211 %, THBHHA
716 F) &, BHEAEEEHOHN -10 ZEOBKRELAHIELNDHONTINS,

EREBELLELT, FEREE<(64 5%:67 &%) . = IME (87%:43%) X, #EFRR (53%:23%) %
BIRENFEICED ofz. Tz BHBBITEVT, 10 FIZERTETIXMNE M (52%) > IxE
E (41%) THo=DIZxtL. S0 10 FTIEAHHIMM (29%) <RiiEZE (68%) LNEEDEMN LR
LTWSDLFHOVEDTH S,

[mRE]

ZNTRAMERBECEROLERBOESHAZLDES50, ChFDIEREBELLEL
B0, — MBI B E TIEEAREIE DN ETLOT VNI ELN SN TIVD , — AR BIAREE L
RERFELTHMONTLNSDIE, SME-BIE-SIEME THEHN . EMBEETIIRESENE
NDETE-Ca/P RHBEE. FAEEINGELBIRELREIZEELTIS,

BREEETICHESTRED&SICTREE FRIREEETTEENRCY, MERED R RIEER
T D, RIETIEERMERRIEEFIET 51=8 Ca BEDEVNENRNMBEIRSNDZENELE
DTERLSIEN, EMIZLDIE Cah FEIZPTH DRIFIZ DA D EBIERHINTIVS, SHITH
REVATAVME (%) ©, B ABRZTDLDICLYSIZRISNDIEY MMMV IELELEH
HIREM:O)&E(‘Fﬁl%?é:&b“%;’ﬁﬂénﬂ\é Thahb, BIREIEEDESCBIZN-TH, Bl

BMECHERREE COWRKEBILEEERELGY, ROABMEEFCEOEORIRIENSHET
Eb/‘ntb\éo

KIREVATAY: REVRATAVIE MRPICEENDITI/BO—DOT. @FE. 7ILITZY
HEDEABLEALTWS , REVRTAVIIVBTI/BTHIAFA VPV RTAOD
ARICHETHY . AFFZUADEHRIZIE VBI12 EEBEMN, SATAUADEHIZIE V.B6
NHETHD, CORBFREOEEZ O, M Ab DETIZKYRESRTAUNRBEENT
BERRESATAOERGYMAITRET D, SRR EE THY . BEHREEIETE T HEE
BETHSERRESRATA Y MEEELS (BT EE 20-30 1 mol/L: IEEE <6 1 mol/L) ., MRk
ELVRATAVIEMEARMEEZESETIIEMAMoNTEY., MRELELDEENRES
htTwha,
<IEE®D Ca K#H>
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- BIRIRHE R FRME LY Ca BIRIVEE —Id Cal
PTH -V EBEHEE-MA P |
—EMRERIY D EARES/NMNENSD Ca IRIN{EE—TF Ca T
=2OFY. M Cal . mFP|

<IEBUHBTEEEOZRIEE|FIRIRMAETTERE DRE>

BT A REBBRET—RE P HE T~ P |
!
PTH 533570 (= RIEEI R AR IR B LA )
!
SEHER VD A ET—/METO Ca IRIVE T —1th Ca T
!
fith Ca ES.PxCa k5 (RAFHERIL)

T ENEARNLEITEZELSES=OIZ, BLEARRETIAN, EARTHEREIRE
NP ZICKEERT H-DEAEMEZ 1.0-1.2¢/kg/day LBRELYELZVEZFEWMT 585
895, EHEREZEMINELANCMEP T ELFL. BEDOENETIIE P MERFLE
L35 (HRRN LD P BREICIIFEALNS=H), PRERZFEALTERELGZYPIL &
EPxCafBlFLFL. EMEZBALTH, MEDARIITERITETT S,

[RE 5]

BREF+FHEE, AMKFETREL-ROERBBEONRS SUVFHEHZRITRY (BE1%),
1982—2005 F DM I ERBEFREL-BMEEF 151 ABFUBHKEEEEEE 1017 AZH
EL.RmEEFLEDH-, BIEEDIL 1982—1996 EDMEISBMEAShI-EEE, Dl 1997—
2005 FOMICBASh-EE#HZHOHT,

CORRHIS., BEEQOEESHIEML TSI E, FALFTO—LEAEMLTNSIENS
%, DA RTIERIAEDBEMPI CORFERE CEELEFRELLFLTVAILAHS
NTHEY. BORKIEN—RELGO>TWDEHEREINS, LHALEAL, IREF MRl OESHITKY
REEOHEENUANLVEBRBITHE S IIEIRVELIERDVEDTH A LT EMFTETLL
255, Fh.BEMBEQETIHENESRRADOEEFOLENESA. CORFHLE
FEHREARDEARFEILICKDBDTHoT=,

48



B EEO| ENEEQ EENESE
(1982~1996 &) | (1997~2005 £F)
fsiZE R R R (%) A ZE 41% 68% 64%
A H 52 29 26
SAH 7 3 10
IAEZERRE (%) FTO—L4 12 33 37
DR 28 24 22
SUTHEE 60 43 41
BEBEXEMNE (%) | NEBRSR 68 52 67
HERNEEIRR 32 48 33
it f BB 42 (%) EEZ 78 72 63
RET 13 12 20
N 3 12 7
i 6 4 10

RIZ, FRFAETOENBEICE T HMERZFHMIEEDHTHD,
CORMNS, HHMEETEREELYELEEHENENE. SMEDEENRNENRESH
B, T . REEZETENT. ERORERNELL>TEY, REL-EETIBRELLS
BB D REERBINFEAETHO Iz, CN(F BFFIERTOMEDKRELREBEFRIENDEH
EZaRELTWNSEEZ BN D,

{Toyoda K,et al. Am.J.Kidney Dis. 2005;45:1058-1066 >

Ao ZE it 1fn SAH
F# (%) 6510 57412 6011
EHEARE (F) 7+6 75 8+7
Risk factor(%) | SIllE 85% 89% 86%
HEFRJm 56 39 43
= A5 M i 17 9 0
DEHE 23 3 0
B {2 36 34 28
M (mmHg) IR HE A 172+29 20432 19329
84417 10121 95421
Onset (%) EAT 19% 10% 14%
ET1% <30 & 15 9 0
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[a&]

UENOEMBECEIBRALGERICKYRMDEREDEHNZNI LA LM ST, TN TIE
REBEITAEEIIOVWTHRRS,

SMHAETIE. MEEEEBZFENOI FO—)LICK DM R, M mEB RS EH0
CEVEEMITRELRIRTHS, BELELGLIRELTIE.

@ BEFEICHTHI)EO0—ILERIEERBEETEI—BETHY . CLARRMLEEZEM
IS, CDEHFERTIEEEEMICLIBRKERITT S,

Q@ MEEEILRKHEMTIE sBP160-180mmHg # BELL. VXU FAEDRBIRELHZID T
sBP>110-10 [RE =LY, NEZETERAIREREITHLEVDIEEETH S,

@ NHEMmMAITX, EEOHMEILYLMEBAERIELYOT, FTERLENEARONATINVS,
IhiE. BREBICBVTIEBERPICANYLEZFERTIHEOMOYRINELNST
HY.RLEAICIYENEE~D—PABRKICIXEEEZET S,

@ MABHOBRICIE, HILDYRIEBLSESO. FRBOBEOREEE (F77ERS
yhEE) EERALEZY . BEICK > TIEIANY U EZFERETICHETT 5.

EBHABRCEIERRYLBEREDAHATVILITEELDD. BEML(NEEE. it

MAREE) LUNEYT—2a %175, BEEIL Ca HIE (M EMLIR/ER) . ACEI/ARB (i

mFREEREH DO TRIEDETIER) . FIRELGEEZEAEHLETHERAT S,

WMAARDENEEEHICEITEE.ASA (265, BITEAR 11 £, 3 /% ~Alport FEIRE%E
B DLSIEFETHL. BEOLSICARIENTEIZELS, i M A (72 7% BAKREE,
WEPRRMEEE) . K1 SA (B4, BAR 1 &4 HRFMEE) . K2SA(T0F, BAZR 205, &
KABR) PV MEDAKIEEHEZLEBETREHORIICLFLTNEEEZLND,

= %%Iﬁj“.} I - R LT

1. GStroke in Patientz on Maintenance Hemodiales is:
8 22-%ear Singk-Center Study, Tovook & ef 2/
Am o Kidney Dz 2008 48710881066
2. hcidence, outcome, and rigk factors of cerebrovazcular-
events in patents undergoing maintenance he modialvsis
M Kawamours of 20 Am J Kidney s FO8- 3108 89 1-298
2. ERTEEOHLIRERG S HE AL Z—BS
B Gt 2008 Vol24 MaiZ
HFFEREF ST — Lro— U - HIED @SR ESD R -
Homocyste mic Metabolizm, Sashimoto T ef 3¢ Fharmacevtica sociely of Japan Z005 1275 167591682
BN FEEHE; FEF HESIE 2003:45(25:65-75
. Risk factars for incident stroke among patients with end-stage renal disease.; Seliger SL, et al. ;
J A Soc Mephral 2003 Cct; 14010): 2623-31

~ Doa e
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7. MTADAZEIZDLT

1) TADLAIZDNT

TADNAEIL, IXOEZEHEOBRBE(CL>TELHEREREEICRYRIEEHETHL. TALAF
EIE. RECE D RE(FAIKRFIRDO—EOREDBEIEEICLLHLD) L2 MR (RERE A AKX
FHEESAH, EEGEHTBNPHINDILD)ICH oD, ERMIZIE 1 AOBESATEICRCE
EZRRYIBT N, TOREF1BEEIRSL,

BEEIEMEBENERTHY. MTANLAVETHZHROBRBEHZETIELY. TOERBEMNGESE
=V BB TRELTRIVILT S, BRMABRTRENT2ITFISNGWSESICHIEEREERT D,

20008 A LT+ BHSE

2) FHHRTADAZE(AED)
FHEBREOTANMAVEIZDNT, RIZTEEDT-,
-AED M:&4R  * ( ) RICHHEERSnANENERT
SHEFRIESE 1 FEIRVPA
SHEERIZLDE 28R
R#FE{E-ESM (CBZ)
2o —XR%{E:CZP-DZP (CBZ)
MEMNK:PB (ESM)
B FHIE-E 1:8R:.CBZ (ESM)
SHEERIZLDE 28R
MERM:PHT-ZNS-VPA
B/ SR ) - PHT-ZNS

) MABEDE=LRYLFIZDLNT (T1/2-Tmax- EERELE DN TRICELDT-)
RTANARERILEEZ—FICKET 5L SEPFERI/EIVOTL,
—>MFREENRE RUNSEBEMICIEET S,
mHEEDRAEE. ZHRIGRBCHEEEROHIGEEIIFICEETHD,
EEIREBISET HFETICE., MHFEEFRFEE(T1/2)0H 5 ZE0BHEHAHLL D, (Hl5HY)
— AR EEBEKEBITELEIZIT,

& Alb ME BETIEEREEESHENIEZ L2012, EBMFEENMESLGDZELH D,
PHT IR BEEDEL THOFEENEELSD1=0. EHHWLEE=R2IIHDDETH D,
GBP LIS EFho0—L P450(CYP)YS LY OV BRERREEE R (GT)IC k- TR IS N,
SINLDBEREZFE/MEIHIENEOHAIOPRENEHTE2ENDHS,
—CBZ-PB-PHT-PRM (X EERZFEI 54, fiATOTRENMETIELELH S,
VPA X %%EET 54, fATOTREENLRSIEIENHD,
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4) FHRMTADAEIZDONT

INFETO AED ELEERL. BIERM DAL HEERAN DLV, EHFBEADLENELEDF SN RESNT
W%, 138 AED DAEREEIIA v XL T, GBP1.05/TPM2.06/LTG1.12 &LEL. JAERMGEICEN TS,
BARTEERZBIN-FHE AED I2DOLVTFEEDH D,

xR -ERAZH

RiERAE

T1/2 Tmax

YRR - RIEER

i}

2l1EF

Z Dt $FE(RR:50% LA _E FEEA VR 4> LT= responder rate)

OO doO

GBP: H/IRVFU(HI1IRY)
@ 2006 £ 9 AIHFFTE, AARTIEBABETOARRBIN TS,
@ #)H 600mg/H—2 BB 1200mg/H—3 B B LA§IL#iFE &L T 1200-1800mg/H
B X 2400mg/BE TR 5T 8L,

@ T1/2=6-7hr Tmax=3hr

—HEEANEL. 1 B 3EDORAINPBE,

Ca /A2 FrRILDHNFI&E GABA bS5 RR—2—DEMHLIZK DM TANAERETRT
ARTRERBSATICEH#MEIN. CYP ¥ GT 2N L-EYWHEERAELAEL,
—>ZHEIRAL TS EETIEHENPTLY,
MEEOEDRERENFEAELNSE Alb NEBHTHHELNOTLY,

Bl RS -8 BEFEEL,

AEREHEICHEERD S,

BATIRETR-BEBEFE - DEFRREOKESHY . ENERKHBRCTEHE2y ARINSDKBIR
FEROMEHY, =1L, ENE GBP ENRBBFRIFIEBAS TV,

@
®

SECNC)

TPM: rEST—KEEF)
@ 2007 £ 9 BIZH#5E, BATEHRABETOAHEREINA TS,
@ 50mgx1-2 [E/BTHEL. LiE 1 AU LDORERESH I+ TEET 5,
#¥521% 100-200mgx1-2 [E/H . &K 600mg/H ,
@ T1/2=30.9hr Tmax=2.0hr—:FHEMN RO T 1 B 1-2 EOIRA TR EHTTEE,
@ TBAHKTFE Na FrJLIEHVERA. Ca FrRILINGIER. JILASU B2 RIAMEEINH /EFA. GABA %
BABEEIERIERLE I > T TALAERETRT,
CYP3A4 THR#IEN BN T, CBZ-PMB-PHT-PRM LD AT EEMNMETT2ENHS
BlVEF (BRI FEIERRE - RERADGE
AN REEERNREL-HBERBRTEIREEVEADENHESNA TS,
400mg/BETIFAEREMICHREFZEHT=H. 600mg/B TIXRBHLNEM 1=,
ElEAIE B EREMEICEMLT, (RR 200mg/H T 27%. 400mg/H T 50.6%. 600mg/H T 48%)

QO ® O
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LTG: SERF (5355 —I)

@ HBAEXTIH 2008 £ 10 BIZEZEREB, BATIIRATIIHABREDOAKIEINTLS,

HRTELLERASN TLVSEHBRTANAE, BFIEETOEANTRLZELH 5.
2008 £ 1 BB R THATIX 104 v ELL L, /MNRTIX 9B v E LU ETEREIN TS,
Lennox-Gastaut Syndrome DABRELLTH 50 B L THEBIN TS,
INRIZBWTHE D RIE~NDEENERIN TS,
—BATH/NEDER S F/E - SAE R F/E - Lennox-Gastaut Syn.[ZH(+5 AR HIEIZKEE,

* (X)X CTRERLEICLNASNDIRTANMAREDERZEZRAELIZLR—

—3IEF (2003 EMHHELL)CBZ v VPA KUH LTG DAL AMNEML TLVS,
* LTG BEICKZHEMEBERBEIITS RO 2 ETHo=EWSIHMEHY,

@ VPA $tRf: RO 2w & 25mg/EIZRBEIRSL. XD 2w [X 25mg/H TR 5.,

ZO#I(E 1-2w B2 25-50mg T OFHEL TL, #iEE (X 100-200mg/BES 2 TR 5,

VPA JEGHRHI: A D 2w (£ 50mg/EZEA S L. XD 2w (£ 100mg/B% 57 2 TR G5, TD &1L 1-2w
12 100mg T DHLTL, 52 (4 200-400mg/BESH 2 TRE.,

T1/2=31-38hr Tmax=1.7-2.5hr—6 H CEFEIKELL S,
MpREFESECHHILTERMICERSS,

f=f=L. VPA Gt RBITIE Y LD U ERERREBE R (GT)EREEL. T1/2 X 2 EULE LGS,

@ Na FrRIILEMFIL. HEELZRTEILSE. Ca FrrIEBEEL. BREMHHBEEEVE (T ILISVERG
E)DEREZIHI T HFEICLO>TIMTANAVEREZTRT .
@ GTIz&o>THEENS,

—CBZ:PHT-PB-PRM(GT #: &9 5A) LDHATOMHEENMETT2ELH 5,
VPA(GT ZAET S5 A)EDHATOLHEEN LRI EELH D,

© EMRAESBRTHRESNBEREETDORER

@

B A :55.2%(185/335 ) /1N :50.5%(107/212 451)
IBRR (18.5%)- 8hFELN(15.2%) - AT HEBEREE(7.8% ) - 5:95(6.3% ) - 148(5.4%)
BEELZLH D TIL. Stevens-Johnson syndrome., & 5 IR SEAE (Lyell syndrome)h¥ &Sz,
VPA $t BB TIX B D RIFEAEL(10.4%), HE5RA 8 BRUAICHIELTWS,
* SERECE—BRMICHBEREDETICKUBEXRMICEEEMNBEIELAY ., BHERALNEHOT L,
SEREDOIA, TANAVBREDREMBGEICDOWVWTLTIGECBZEZEKRT 5L, IRE27ATLTIG (X#80%
MARFEMR L TE A, CBZ (T4 60%IZFETRA LTV,
SEBRTANAVEBDHARZAUTIEEHREDID TADAITH T HFE—RIRELT, LTG-GBP Z#T
FELLTEFTWS,
HMAREICLEMBEEICLEFHITHY . EBOARINSLERED,
RERIGHE: ZIEOHEERVE- BRBLFE-BRS-REDETOETEN TV,
(RR: 75+ T 18%. 300mg/day T 20%. 500mg/day T 34%)
* REZFZAN—FIEHRASRSAVIHRRELBTADADRBERAREIIT T HEHFIEL
T TPM-LTG Z#EL TS,
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Levetiracetam : LRFS 2L
SAIAZ—ICRHTEIEFERLDFEARTHY ., BE. BRPTHS,
BHMELTIE, EERKREICHT M 2 BTEL., EHRITHRNLRLND,
Tl BAFRE-ERFEEOBAIZENTHY. GOARINS LEFHFD,

5) TADABEDIEIRE AED DEFRE

DOTADNAFKIEEITIRE. ITIRP O RIEHEEDEL

" TANAFEEICKY—BMICPRLEEN ERL. AREICEEEZ5255. ZREENMET TS,
S>TADNAZHEDITIRE(F— ST DOIEIRIESLE LKLY,
SERPICERMBEMRTVNANREST DL, RENMERBRKELLGY, BRE-BEEQURIN LR
T 5. HEICKDRERITH 1%EDHREHY,

-AED Z#HAIELRAL TLVNRIE, £ 8 BI(L AR FETIL 83%. TR FETIEL 76%)DEE TIFFHEHEIC
ZILZEDLV, RIEOHEEEMORREFRANGIRE - X -BERRLENZEIFOND,
SIERPOBAELVRES, ARO Y R—MI LR RAEENEETHD,

QTANALFRERE

*TAMADERE 0.5-1%

BHAARE D LR
—MRELETOERFHRER 4.8%
TANAREERTOERFRREER 10.5%
TANAIERBEBTOEXRIFMHRIRE 57%
S>TANATHASEBRIFIFRRERRICKREGZE L,
F. TALARETROFHRRENEMTHEOSBEERLHERIN TR,
AED fRAISFMEREELN 2 FICEH S,

QAED [ZBITH TR HERE
AED #RALI-TAMAEHEERNOHAL-ROFHEE
BERIZ5DIHE :PRM 14.3%., VPA 11.1%.PHT 9.1%.CBZ 5.7%.PB 5.1%
ZXIG-ARF 0%l 3.1%—1%| 7.8%—2 &l 9.6%—3 &l 11.5%—4 & 13.5%—5 &l 15.4% L L 7R T 5,
Z &, $5IZ(VPA+CBZ $ 5L\ & PHT-CBZ+PRM/PB)DEFID A EHE (XFHHKBEENIEMT S,
TMD(Trimethadione) X EF M ENEL. BZ

® EZXHFROIEFE
ZETEHAN. OFR-OFH LA -HRERE - /NBEEOHEENSELY,
ZHEHEDBED VPA(1-2%) CBZ(0.9%) THE SN TS,

T EERITTHBLRSE
-HEERITTHRE R 4 B-15 BORERKHA
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—>ZNLBEIDRAE all or none OEBI(ZRBAIDOFEF-MFEAICETIEED)
BERTENIEROZEITLD, ZRDOEZELNBNILERTET RELLED,
TNLURIIHBRESHEOEZEN DS,

® FEGMTANAVEDERSELETHM
EFEENDLGOELTHRESNTODIDIER Y STEEL R -ZNS-LTG
BEENMEMTNIEFRREREE LR TS, VPA [FMFEEICHKREFLTIRENEMT S,
VPA DiFE:

1B 5=;<1000mg/day T 3.6% >1000mg/day T 47.6%

meEE; <70ug/ml T6.3% >70ug/ml T41.7%
—VPA<1000mg/day. PRM<400mg/day. PHT <200mg/day. CBZ<400mg/day &9 %,
* VPA (ZIRIRENT /M7 R-EL=ZA R DANMBBEED HNEE N DALY,
* —EDEGI CTHRIKICEVMTANAVRDIMHPREMET I EENHLH . FIRFEMP 2/ DiEL
([CkUERER AED AMEMNT 54, MPREMETLTEICIZCAED B S EXIEMT HNETIEEL, HBIEH
EBIELE-BEICEBET D,

@ AED OEIA~DEE

RELIERAIRIC AT RE,

VPA:CBZ [EZA B DI EICHTEEBMEIELY,
ROJOTEEDR-NILEY—ILRIFFFHEANRVNE, FENBETH D,

ZNS [FEEBITEIN B EENDBETH D,

A RICIER - ERR-HENETLLEZREDIGEEIIOPEEZANE ST EETHD,

LTG &fEarfisit

LTG [CKAHBEEITDETRMEIE 3.2%(Sx L. VPA [CL5EFHIEIL 6.2%THY.LTG [ VPA ITHHELE
EICEFHBENMENEVNST—20H 5,

F-.VPA L LTG A TIE LTG BF|(CLEL , A HEEH3BE LS,

18 AED TLTG KIS IZEFHIEICBET 5T —2NELFREH TLVEL,
RKEIFRAN—PIV VY RAANRIAOTEERAGEEHRZEICTTEIE—FIRFELLT LTG-
levetiracetam ZZ(FTLV5,

© EIRFTEEEHEEDOTANARE
FTEFIRDSDE,
AIRE TH N ITTIRAIA SBTEE , FEIEMN T2 HIHI S TV WESI TIEEEE,
YEURATICATREZRRY . BRIICERL. BEEXVNER/NEITHET S,
AIRETHALIE VPA (FfthdD AED ~EIYEZ 5,
VPA BB XRMEE(T/ArY REERAL. mMEEEZ—FICL. SHRBMEVOERENZ S,
BEOR 1 4 AR DIENRE 3 # A ETIXHICEB(RER S RICHEA)EHRT 5.
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VPA BEITET+REEHEE. RN TANAETHLIDHANRE SIS,
T FROATANAVED R TOEANEKESNSGELNYFIND,
FRADRWAVIOTEEVR-NILEY—ILR, BEBITHEDE L ZNS FAIREHAT S
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HTADAE—%

858 |— A SIS EERRE |T1/2 Tmax HELEYE B (1 g/m))

A/ RAFILRU %R CBZ |1 _~E T L h—JL 4-6 H 36hr 4-24hr 5-8
RV TEE R CLB |7 2 "% A ~A AR - 1.1hr 1.7hr -
ROV TPE LR CZP |V v FE/% A VRKY)—V/ T RV - 27hr 2hr -
ROJOFTEE R DZP |7 ¥ A AT o7 - 34.9hr 1.2hr -
RV TREUFR NZP |= F T B/ XA R Y - 27.1hr 1.6hr -
VAN A ESM|= 2273 R T LA TFeN/ e TFr |- - - 40-100
2N — VR R PB |7/ "\ v =)\ T/ X—)) ) —~ LN — )L 21H 119hr 1.4hr 10-30
2L Y — LR R PRM|7V 2 R IR 2-4 H 19.4hr 12hr 3-12
| AV N A PHT |7 ==F1 TLETF /e b= 6-10H 13.9hr 4.2hr(BEAI)  110-20
A UTER VPA |30 7 a g TR/ NL ) /A L= )2-4H 7.9hr(Ri%12.2hr)|3.5hr(RI%9hr) |50-100
NUAA )XYV —LVZRVINS |V =93 K T vTT 12 62.9hr 5.3hr 20

* RO

PB:7x//N\—)L #¥5#%#305THMHEBE(XEFL. Tmax4—6hrTpeaksEY ., 12hrRETIXEE
PHT: 7LE7FY 15309 CHHEE (Ipeaktiil, FiFHIIF10nrTH S,

REEMHRET D,

S7



8. 23 H 1Lt #¢ (OP: Organizing Pneumonia)

2009 £ 9 AR EZ
(E=
HEEMATREZHEZTHY.
@ Ffikad KU HfiREE A~ D P #E 2 A (Masson {4)
Q@ EMREMREOMBEADZEEZZEDS (IR Mia L RBaOBIELZESMEfEEAD)/N\EKDZF
ie))
@ ffgEE LR TS (FMRaERNICHE L -AFEBRAHY)
ELSHHERT B,
HoWAHMEBEICHTIERENLGRIGTHY  BREE. EY. MERA. REERE. BRRGESESFL
FRHEICE>TELSD ., RREICKHHALINEREBERDEFROLL,
(B FRELK{ITER http://jsp.umin.ac.jp/corepictures2007/index.html)

(=

1985 £E(Z Epler HEMRIBLI-AEREM S THY . FAEMMRDEEHDH S 94 HlOFERM P ERETLEL
1=&Z%. 50 51T BOOP TR (&) ZRL. oA REMBEITIEMMELA . ATACRICELHTRFIZIR
L. PREBIFTHIEVWSERBET—HTHIEND BOOP EMLT 1 DDREMN-ERRM S FEEIRIEL
T=o

LAL. AEMSER/MREX X (BO/BBO) (TS EXFEDOMEDRMEILICLDIINKRICLIFAELE
FTDIZxtL. BOOP TRHHNSD BO [FAFEAR)—TRICHRE X NIEICEHT HLTHEEZE-T
(BOOP FrR) ML o1,

DFY.BOOP TLVH N HFAEMRE /MK E X % (BO/BBO) [F—f#I7%: BO/BBO [CFEHLNHTENDMHA
EHIR LT 2<ELE>THY, Davidson HEEMN 1983 F 12X I H>TIRIBLTULV 4R M B ELffi% (COP) T3
FIMEREBBMESFERICESATNSEEZONDLSICHST=,

[HEEE]
COP [Z/NZ . secondary OP £HY . REIM Bk (Z4>1=51=8 . IEFELTHEE (XA ER

(RE-mRE

ALADIRAIZEKY ., i RIEIZH T HEEEIENBIELL, ELHEEBZONTIVS, T0bb, MfifaEER
BT B #R#E SRR (fibroblast) Y EHIME NS DBH YA FHGHICEE T HET. MREERDRELLNS
CHEEZLNTLVS,

EROIIGREBZNECZETRERREELTR(R 1-3)DLIBLDAE TS,

(BRER#]

COP MERIRAFHELTIE, BHETL, 50-60 mAXICFAEL ., BREFRER (BB -2 HEBEERGE)
CIFRE#RE, BRFIR. AEBDGETRIET 5. =, BE X RIRE-CT RETIIHRMEZHDTVE
RN ZEEZEZEL T, TOREEZELIELERET S,
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BEEHEEFEELTIE LT 3 DO EELG/N\F—URBREINTIVD,

@ alveolar opacity (typical COP)

@ solitary opacity (focal COP)

@ infiltrative opacity (infiltrative COP)

LHL. OP MRAIEHZL<FEL. BRK - BRI TIXE R TELLY,
BEICIEREMEICHLTERME T, ATAMFIZEHOOH TRIFICRIET B,

[BAFRR]
m118lIZ inspiratory crackles(IR IR E)ZEEZ T 5, BIMBDIZEALELZVEDEH D,
FRREEIZEDERETRTENDHEIN, ZDIENIERENLEREZRITEDLZLN,

(R&ERRR]

® MHEE: MIMEM X REECEIEREEDZHAEZTLIELIERET S, BEREZEZET S5 L1H5HD.
ELOTHTH D, BIRD 3 DOEELE G/ \FI—UDBBESN TS, HIZZFHT HAMFZIZE multiple
alveolar opacity [&.COP IZERBEENSCHBEMWLGHIRTHY . CNoDIEEILEEM A TRBEIZA
EL. LIFLIEFEE T 5, HR-CT [EFMDIRHILDBRNA LR ERMDREITENTH S, EEMMP AL
N EERHEALFERMICTFE DG,

@ m#K#HE:WBC.CRP L&, FiLAELRERBDIFHFENRERTCD EFERT YIIFRFLER

CREEREERTIELZVN BEMNGIDIEEL,

iR E ES M FE IR EETE R T . AESEENERTROON L LR,

[E X Mmfas% (BAL) U/ \ERELI DM EIENEEREH . CD4/CD8 LLDIETERDHHIEN LY,

MER: BREIMERICKIETEZEISIRS AT EN S, BAMIE T (LHIMEEE T ifi £ A HEE 2B

FHETHLH. MBDFREMERZRT . L. BREBECEGZEHMNICERRNSELLTO

BOOP/COP MBI LLEMAZ THY . ZEREHBIIZR->TITONENETH S,

©® @

€A

VFEAMOBRZBIEZZRIERELNERZEEL S,

@ WFERERMERT % (EP) : S~ DFEEERRFICKVEL S, KM, KE X MRS K (BALF) TO FEREK
EF . EBRMB COFEEIKZREEAT 5 ETRVNT S,

Q@ HRMME MR P)  ERZHOESICKYBEFII DN TIZZEATEELE>TETLVS, LHLAEA
B, RHEALMER—RELGHOHLCHBRLZZREEN, T TITRMEHERITELTLSD M, Thid
ATOARIZRIGT R E LR LD TREBRICKVEIE I 5E 240,

Q@ BEMERT R EEEEICKIFHMTREOEIRICKYRRNT S, 4FICERBEMEM X TIE. RERIKIC
WNTIERAELEOBARLENEETHD, RUHWLITLIE, AFRBRESO-EENZHIXITAY
LY,

@ MEM) U N\EOMEERE: VO NETERTAMHEREICTERT HHELHYIRFGRNT
5, BEY—h—HEEDMBERESH KU BAL > TBLB 4 & TRIEEMIZEMNF1TS.
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(&)

REYEICERMETHY . ATACRICRIFICRIET 5,

LAL. CNETRTAAMFOBREE-HBICOVTEMROBERITBRSNTETLSM, BUYLGIREED
HRMZERELEAEIEALD, —AREIIZEIE IR D focal OP TOHRIITIRREI LIS ZRTFOARABRNTHNS,
— A ATAA R RIEHENBOMIORIEALZE THERTELRLGIELFTEL. focal OP TIINFMUIBROATF
BENRIFTHD,

REDHARZA2TIL PSL 05-1mg/kg/day Z 4-8 BREIMEELI=#. 2-4 BRI LIZ 5Smg T§ORETHL
MEREINTWD, £=. ATAMRBERICREARRDIES . azathioprine 2-3mg/kg/day. cyclophosphamide
1-2mg/kg/day. cyclosporin 3mg/kg/day DAL E RSN TS (BREIETELRITIEHERSA TG,
D& EBRHMRIODRATOMRRENBETHHEZEZONTEY . ATS/ERS 3 COP (XL T 6 hALL
toEEBREETEO TS,

=L, BRABEHLFEET AIENORGERATAMNRIESELE (T ERET, BITEKRDLWVGEIZTIL, B
PWEHREICIT>OBICKE5T 5, MAT. FRALEBFZICHLTIERTAMR/NILREELEET H5E
£H5

ATOMRBERICERLEZY. BRBERNSERLEZVTEIIENAHIDT, BEIXEEIZITIEELIT. AT
AMRDEREISTET 5. BRBICHENGES R GEDERLYE, MRENETTIBRBEL VLG
{.BOOP HIEHITIEMREBRRBZLATAMNBEFOBRFREROHBEADIERVEARALETH
%

(2]

BRI, RERBIHTHSEFSFLMOERRED1DTHY . MOBRMLIZELMEADEREEH
TLWADh., TnEd, DR ILLT L BLGLIRBLEONETHER/AETLVELIP D—HFRELTELZ D
EZHLHB

DFY FRMBEIMAIL FESO IEME L RBROBIELESMIEREAD/NEROFEEND
AR HICMA . BREREAI L. (EAODFRMEMEMMREERIEHIENZLY,

T, 2002 £F(ZIF ATS/ERS(Z A NMEMREF R /I—Ov/\IFRBZR) NPIDICGoTEBESNI=HE
R.AVEUVH RSB ELT. FETHD R E MM & (% 54 E B MM X idiopathic interstitial
pneumonia—IIPs)[X. L T D7 DI $ESh A &K oT=,

1)UIP/IPF GEBE R B A 28 R ME R ARHESE)

2)NSIP (R4 E R B Ml %)

3) DIP (I 14 Pl B 1 it %)

4)RB-ILD (R & M4t ¢ 1 ZBEE L - FF IR I S B 32 #¢)
5)COP (FAEMMSKE X K& o-F/E LX) =BOOP
6)AIP (2R B MR %)

7)LIP (/BRI B MR 2¢)
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FREREEMAENPs)D S BRRE 4 SRERES EEDRERK

iy 7 TE
FER M H R HESAE (IPF)
FE4F FE A B 14 i ¢ (NSIP)
R E L% (COP)
MRS E X R EE R E R E
(RB-ILD)
FlBt R E R 2 (DIP)
DB E SRS (LIP)
SHREMRE (AIP)

L ]
BE R E MR & (UIP)
JE45 2 14 R B 14 i 28 (NSIP)

FRELhm% (OP)
FEIR S B 2 A B E M R B M &
(RB-ILD)

FIBt MR E MR A (DIP)
Yo \BRMERIE MM % (LIP)
UVFEAMMEEE (DAD)

COEIIC FHRUEBMEEMED—DELTHEINTLDA ., EEDORED T E I E T3, fifa.,
fEE. MREXEVEARELTHICLFBEIARERATHS. ELT. BARMICUFALEDIZZE
REGRIC. REEMRGOMRECTONZEIL THEEFBRELENDOTEETHD,

O REMBFIEHE

fRIEAR IR uIP

ol BUR A E,
MORE T - /NEED#

ST EZE

Rakm D % 5E B BK

fRAE SRR R 28

4 AN~ o077 —UKREEK

Ffa e MR AL Fh

TR A 4 B At (R R AR 557 B 4R

HFE L

O AEiEst
I AEfEdt

NSIP oP DIP DAD
VFEAMEIYE INEFRIDEVFAMSEVFEAMLYE
VFEALEZE BE BE el

FN 7L 7L VFEAEBE
LE/N L VFEAMESE L

LIELIE 2% L LIELIE
BELGU—EICRHHEL FN 7L

L 7L 7L =R

YRR MR B AT 2 (IPs) TIE . FF R MEMIRHESE IPF) & IPF LIS OFF SR B 14 Rfi 2% (IPs) TORB RSO T EMN

BG5=0IZ. 200K T TRRS,

1. BRI IRHEAE (IPF)

IPF/UIP [SxLCTEABETHRET LK. AT AAMREEEENFHIFIO G AEREN T ENLGHERETHS, LD
L. B2GASFOEMMEIFERAISN TIELEL, LEASTIPF/UIP OAEBREGREIZERDERNMSIREEE
HAZHRLEEITRTETINELH D, TTEDEL R/ (pirfenidone) (X F E &I HIH|E BN UL ERHEIE/ERZELL

TEDHMRAFFSINTLVD,

BRERSZHRBITIX., AERRIGHELAHIEERIAD D NSIP HED IPF/UIP LISAD IP NEFTN TS A EEEEZ B LAR
BEZERT S, BEERAEMT. ETHEELEZZOLVES. BEROURIABIMES Y. ERFTR LB
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DNERDZEIFABBES LAYV, F-RAMEBHICERATASNKERE VULREE  AFILTILE=VEY
1,000mg/ H® 3 HERERT) ATHN D,

FFEAEIL . ARAMABEDOLRVAKRE T, ENBEEE BT IEREFTIND, MTHE®RD 5 FEFEL 50-60%5TH
5

IPF LISV @ 1IPs TIE, AIP Z[RE—MRITABRAEIL . FRIJLBEHERIFTHLIIENZL,

2. IPF LIS ORI MERh 2

1)NSIP
IPF [ZHERRTAOAREEICRET B ENSSEFITY /A EKZENEEL cellular NSIP) | FRIF—BIZRIFEESND
B, HRHEAEET RAYE ILD NSIP (fibrotic NSIP) DAEKRIGHEIEZ L, IPF LRIFROH#AETFRIEDLAVNEDHRE
1H5H, —RICTLEF=VOY 05-1.0mg/ke/ BN SELL ., 4BMREE DO RGEHERLEDSEIFET 5., fibrotic
NSIP TIX IPF [Z#$ 5AEEITI,

2)coP
—RICRTAMRFBERICHTIRGIEERFTHY ., B<DEHIE37yARETHET 5. BRMIZILE=VYOY
05-1.0mg/ke/ BEMEAR S ELL . 4BRBRES RO RGERBLENSHET 5, B ORTOMREERT%1-34
ALRICERT ZIELDAABNIEND, 67 AND 1 ERMITABRERGET LN HRINTE - BERIEFRIE
flIE IPF [CELTREA D RENFIFIZRAS,

3)DIP
FEAEDBEIT. BIELRTAMRABRTRET S,

4)RBILD
DIP LD BEEMNELETRBAELAKETHY. DIP IZELTREEELND,

5)LIP
FREMFESNAL LIP FFRGERETHY . BERFOUV/NERE, HTLV-1 BRRELGEDRNANBETHS, TNhET
[E NSIP A LIP EREEINTELELER SN THY . NSIP [CELTAERMNTH NS,

6) AIP
AIBTIE AP [ZRL, ATAMRKEEE VULRER: AFILTLRE=YAY 1,000mg/ BD 3 BRI RFEETE) /KD
REESNRONDET 1 BREMERT 3-4 BISINEIENZ L, T KEFERITLEBG LIEEZNEFL. Mg
BEENTFITHELLAVMERICE IPF ITEL, ATAMFERERBMF RO HREEZTI. £-2VAT+RAT73F
(CPA) KE &% (500mg/ B ., —[El/2-4 BE) WL YARR)UHAEMET HHELH D, ATASRFPRENHFIOKRE
BUED G T HE SIS FRIEFORMERICMA . BRE2EDEHII DI ENREET S, EETRT2(Ix
LTHERBEEOAITRFEENDELEIND,

SE R
EBM PRI 257K 8 0D A 2008-2009
HRFHRE2— BHRUEMEEMXOELYSIA
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9. MEAEME /B

intravascular lymphomatosis: IVL
BizEch b A/ RS MRS 2000 4F 11 B 184 FARH—

Ot =B

FNGEROXVEMIUNETHY. Yo\ EHANESO/NNERNTIEEL., EELENMRBREEELELS,
BSOS U /NETERCRER A GERRZE AR THY . £RTZWIEH 30% LN 5(1),

- 1959 £ (2 Pfleger oW R EIEREMDH TELHEL . PIRMIFAEIN (L 1961 £ Braverman bIkYiELHShr=, B
ATIE 1979 FICEELMNREL TS, KT 300 FILLLDOIHENHSH(BARTILH 100 ),

[IVLIE, [REAED) /BB HIR(CDAS) PR E R B MIfZHR(CD20. L26)B M THAH &b, WHO L
Diffuse large B-cell ymphoma(DLBCL)®D # £ @ Intravascular large B-cell lymphoma [/ 883N TS A, Fh
IZ T-cell HEDZ L1 H 5o

- MERICESHANBESIERELT, VUNK-ARMREZEREORECOENRETI-ODEESF
DBVIEENEBEZLNTNS,

-2000 & F#LICLY, MIRERFEERBEFST7OTERE R (Asian variant of IVL; AIVL)WN R &S 1=(2). ALk
WA, FFIREZEL. THE VL DR THOIKRE. HEBERIZZLL, BATIE, 2/3 BEMN AIVL THY. 1/3
BRENTHETHS(3).

* [l 3k & B fiF 1% B (hemophagocytic syndrome: HPS): &4 A hhA U IMEEN—RIZFEE, MBRE D . FFIERE.
HIERGEDEFERZFHVD., BRFNICITMXERBZEZEHE. o/ 8, BRGETRDD, 2 REHPS D5
LEMEBEECEELELZLOOFR T, BEHIU/NEANKDZL. lymphoma associated hemophagocytic
syndrome(LAHS)EL v,

Q&

RIEFID (L 12-88 m (T 61 M) THY. 50-60 MARITEL POBHICEVNBLERIFEAELL,

- EHRRPEIEEATI8 ¥ A HETE 8.1y AN ER2RERECIYRBRYREILZEUTOOH 5,

RBE. BEMN SR, AOBRMRBELEY ERERR 477 7ATRET S, BRABRTIEELHINE
HTEN,

QR R

-ER 96 FI DFEHT TIE, BERICLEARTERE(75%). BRI (67%). FFiE(55%). M/MiiE A (76%). & Alb M4iE(84%)
ML RERENDIELN4), BIF . ffi. FRIR. VUNERELRENH D,

HIRRER (L 85%LLEICHON, HELL TN EREE (LBRMEHBISECHETES BEORKEE)NRD
24 B - R BEET(ELHES). BAMERENZNIZRS(5), 132 BIOMFEREL T, FRE- B H(35%).
FEMIAEET - R (23%). HE(13%)D 2L, HREE ., LUA. HFEL, BBE. KE-XKI1T. BELENHLND,
BBFICHIRT HERELTIE. FBAEEEE T -FRD 58%LREEL. ROVTHE it 1(56%). HE(28%). B
HIEE(23%). (TN A(14%) R EMZLV1),
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DBRE

(WLIZALNDEEREMRELLTHENZLAONEEDH, MF LDHELR(TAVHAL2E 3E)THD,
NFVNE—RICADNDFREZD, BN LR EZRHHTEL L\ (Tablel),

SIL-2R D EFEV U NEDOFHRMT—H—ELTRMEINTHEY., PR /EDOFE. MK -HEHEBDOL
THEEELLD AEDRHTEDIIZLLTHEATEY . BR-BROB XL,

‘CRPBE LS. FRIAOITHE., Bl Mf;Ed - #&$ B2-microglobulin DS &, &N EB MR CES - Hla
BIEMGEELRO LN, FEENZLLVG),

-RHEM B #ifa% PCR L. &/ 07 BEEBGELTO H HEKBEICHBBRAAON-CEICKYBIICE
BIEBILHB(7)

REMBFIEADNSRRMDHIESMEEZRETEHELHINBRE EDHTHTH D,

-BEED MRI RETE., BE—FIIEROBRELRT I RELCIEEILEMEELELV(8), NEEFTR L&
FMRERTELE EFMBATETIMEN/NER. EMOE. NERTHI AL D, EEITRELVELFE
BEEICZL,

RNMEEE TEEREONERECHAENALON, MEXE TR T IRENELINDS,

E4E, FDG-PET OZWIZHT5HAKLIRESA TS,

(VL [EHERICERES . 2EMBITHRENRINTNS, BlIRIZEY. MERERE D EEENTEET
BRIRERDHILILTRETHY. . B, BT . F. BLHETREERDIIENZN, LI L. ERTOZ WA
TELEIE. . B ML DERTEOMTEERN IO B THAH(IVL ERTESEAI: A 35 5. KIS 10 4. BIE 3
1. BF 5 {51, fiti 8 5. BBE 4 ), NERTOBHHRIIEL ., REERMSBON-EFIEREREEELE
BITHBD. LWL, IVL 5> TIUF LREEREITV ERTZMNEE A feE T R ELH D (AikE. KIE. fFEE
BE 3 FRREDREBERETS R TEHBOMERNITHEENRDOMNZENS =0, /SUFERTE IR
([CY)5H AL UIBARNHREIND, TOEL. HEROZHEBENBOEWSHELHD(9),

O HELE

odtpEEMAREEM RS SR ARMAE IO —ILICE T2 MEE

UTE£THELTLED

1) BA(20 RLLE)#FH,

2) FREODWLWIT a7,

2-1) REFMICOHERNKB Hia) 2/ ELLIEMERN KB HiE)/EELUOESBEMUVFAMKRB i
Do NEEHER

2-2) TEROMERNKB i)/ \BEEKRMZMBELEZETHEZL. MNP EEETH CTREFNEZEZF L
LY,

ERA0 BLLET. S AEEBREREERDEL,

- ERTHAOFEINB8CLLL),

- I;ELDH 500 U/l LA EE = M:EsIL2R 5,000 U/ml L,

ERETLIEHRE. FLIEIEAEREDEIZ)LF T SHLDH,

CREMFE (T EHBFERICE TH) U N\RESHEORER,

ERER S TUY LAREERIAERRIZITHOND,

3) BRovEH

64



-BRERME %740

-BAS OViE B R AETRL

)BTRS HRAEREGL

FHIV ket

-HFIHTLV1 Huikigt

‘HBs-Ag &£t

4) IVL 28545 R

- M ERE AN (B - AiEkE A - /M RED), BIERSBERE, (FTOTRER)
-RETHOEHEES. GFR. MELRER, (GRE, 7OT7HER)
FHICEEE ARV D IIEREH#MNHS andlor EEERIME, (HHE, PO7THER)
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NEUROSURGERY

SIMULATION OF AND TRAINING FOR CEREBRAL
ANEURYSM CLIPPING WITH 3-DIMENSIONAL MODELS

OBJECTIVE: With improvements in endovascular techniques, fewer aneurysms are
treated by surgical clipping, and those aneurysms targeted for open surgery are often com-
plex and difficult to treat. We devised a hollow, 3-dimensional (3D) model of individ-
ual cerebral aneurysms for preoperative simulation and surgical training. The methods
and initial experience with this model system are presented.

METHODS: The 3D hollow aneurysm models of 3 retrospective and 8 prospective cases
were made with a prototyping technique according to data from 3D computed tomo-
graphic angiograms of each patient. Commercially available titanium clips used in our
routine surgery were applied, and the internal lumen was observed with an endoscope
to confirm the patency of parent vessels. The actual surgery was performed later.

RESULTS: In the 8 prospective cases, the clips were applied during surgery in the same
direction and configuration as in the preoperative simulation. Fine adjustments were
necessary in each case, and 2 patients needed additional clips to occlude the athero-
sclerotic aneurysmal wall. With these 3D models, it was easy for neurosurgical trainees
to grasp the vascular configuration and the concept of neck occlusion. Practicing sur-
gery with these models also improved their handling of the instruments used during
aneurysm surgery, such as clips and appliers.

CONCLUSION: Using the hollow 3D models to simulate clipping preoperatively, we
could treat the aneurysms confidently during live surgery. These models allow easy and

concrete recognition of the 3D configuration of aneurysms and parent vessels.

KEY WORDS: Cerebral aneurysm, Clipping, Surgical simulation, Surgical training, 3-dimensional modeling
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icrosurgical clipping is the standard

technique for cerebral aneurysm sur-

gery. Since the International Subarach-
noid Aneurysm Trial (8), and with improve-
ments in endovascular techniques, cerebral
aneurysms are increasingly treated through
endovascular embolization (4). However, aneu-
rysms that are not suited for endovascular inter-
vention are often difficult to treat and are target-
ed for microsurgical treatment (1). Because the
total number of aneurysms treated through clip-
ping is decreasing, and aneurysms targeted for

ABBREVIATIONS: CTA, computed tomographic
angiography; DICOM, Digital Imaging and
Communication in Medicine; 3D, 3-dimensional
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surgery are often of complex shape, there is a
need for effective microsurgical training and a
simulation system to practice clipping.

With the development of information tech-
nology, virtual reality simulation has been
adopted by the field of microneurosurgery (6).
The technology can show 3-dimensional (3D)
views of cerebral vessels and aneurysms from
various angles, and even clips and clip appliers,
in the virtual monitor (13). Such image simula-
tion can improve our concepts of aneurysm
configuration and approach selection. Live sur-
gery, however, presents various difficulties in
handling aneurysms, such as how to occlude
aneurysms without stenosis or kinking of the
parent artery, the occlusion of perforating ves-
sels or remnants of the aneurysm, and how to
apply multiple clips for satisfactory clipping.
Also, actual haptic feedback during the proce-
dure is very important in learning skills.
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We have developed 3D aneurysm models that are hollow
and semielastic from individual patients” images, enabling sur-
gical simulation and actual clip application using real
aneurysm surgery equipment. Herein, we describe the devel-
opment of this technique and initial experience with clinical
cases.

MATERIALS AND METHODS

Aneurysm Model

Our 3D elastic hollow models were created with a soft, rubber-like
polymer (FullCure 930 Tango Plus; Objet Geometries, Ltd., Rehovot,
Israel; http:/ /www.2objet.com/default.aspx) by using a rapid prototyp-
ing technology. Data acquired through Digital Imaging and Communi-
cation in Medicine (DICOM) from original, enhanced computed tomo-
graphic images of 3D computed tomographic angiography (CTA) were
obtained for each patient. The data were transferred to the 3D calculation
software, Mimics (Materialise Japan, Inc., Kanagawa, Japan; http://
www.materialise.com/materialise /view /en/65854-Homepage html). A
virtual 3D angiogram was generated, and the vascular area of interest
was segmented. Data from the segmented area were transformed into a
stereolithographic format and transferred to MagicsRP (Materialise
Japan, Inc.), in which the data are adjusted to fit the rapid prototyping
machine. In this software, the vessel wall was created with a thickness of
0.3 or 0.5 mm over the vessel image from the CTA data because the orig-
inal data showed contrast media inside the wall.

The data were then transformed into thin, virtual horizontal sec-
tions, and the rapid prototyping machine sprayed raw materials to
make a 0.03-mm-thick layer of polymer (FullCure 930 Tango Plus).
Then, ultraviolet light was used to harden the polymer according to the
image of the vessel wall. The spray nozzle of the machine rises and the
thin layer piles up to make the vessel wall. After the vessels of interest
were built up, the contents, which were not hardened by the ultravio-
let light, were curetted away manually to make the vessel hollow.

A hard bone model (KEZLEX; Ono & Co., Ltd., Tokyo, Japan;
http://ono-and.com/) was made with the same technique, except that
the polymer consisted of resin and talc, which become hard when irra-
diated, and the thickness of 1 layer of prototyping was 0.1 mm.

We created hollow 3D models for 3 retrospective cases and 7
prospective cases. Hard models were created for 1 retrospective case
and 2 prospective cases. In the retrospective models, we assessed the
most appropriate conditions for creating 3D models, such as the thick-
ness of the aneurysm and arterial wall and the extent of the parent ves-
sels needed for simulation.

The data processing and creation of the 3D models were done at the
processing laboratory of Ono & Co., Ltd after we prepared 3D DICOM
images from the patient’s 3D CTA and marked the area we wanted to
have as the 3D model. Currently, 3 to 7 days are needed to create the 3D
model. Although this process was not a commercial enterprise of this
company during the study, creating the model costs 300 to 400 United
States dollars per patient according to the size and complexity of the
aneurysm.

Surgical Simulation

We fixed the aneurysm model with either flexible wires or plastic clay
in the direction of the surgical view, according to the approach selected
for individual aneurysms. Then, under the operative microscope, we
applied various types of aneurysm clips (Vasari Titanium Aneurysm
Clips; Aesculap AG & Co. KG, Tuttlingen, Germany) until we deter-
mined satisfactory positions that did not occlude or kink the parent
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vessels and left as small a remnant as possible. The lumen of the
aneurysms was checked with a thin, flexible vascular endoscope (Fig. 1,
C and D) (DAG-2218LN; Machida Endoscope Co., Ltd., Tokyo, Japan).

When deciding the surgical approach, especially in patients with
complex, deep-seated vertebrobasilar aneurysms, we used a hard 3D
model including the aneurysm, vessels, and cranial base bone. By cre-
ating an actual craniotomy and drilling the skull base, we simulated the
access to the aneurysms. In addition, by positioning the hollow 3D
model in the same direction as the surgical approach, we could confirm
whether clips could be applied through the corridor.

ILLUSTRATIVE CASES
Patient 3

A 64-year-old woman had a 10-mm unruptured anterior communi-
cating artery aneurysm (Table 1). Her 2 sisters had been diagnosed
with subarachnoid hemorrhage previously, and 1 of them died. Thus,
this woman came to our hospital for surgical clipping. With the
DICOM data from her 3D CTA, we prepared a hard KEZLEX model,
including part of the skull, and an elastic soft aneurysm model. An
interhemispheric approach and a right pterional approach were tried
on the KEZLEX model (Fig. 2). We achieved optimal neck clipping
through the right pterional craniotomy with a Yasargil 10-mm straight
clip combined with a fenestrated clip. The actual clipping of the
patient’s aneurysm was done through the right pterional approach, as
practiced on the model (Fig. 1). During the simulation, we confirmed
that the clipping occluded the aneurysmal neck completely by observ-
ing the intraarterial lumen through the microendoscope (Fig. 1, C and
D). The patient’s postoperative course was uneventful, and complete
neck clipping was confirmed by 3D CTA.

Patient 5

A 61-year-old woman had an 11-mm aneurysm of the left middle
cerebral artery (Table 1). She also had a family history of subarachnoid
hemorrhage. During simulation on a soft aneurysm model, a curved
clip (10.2 mm) was applied parallel to the M1-M2 bifurcation and com-
bined with a fenestrated clip. During the actual operation, minor bleed-
ing occurred when a small artery attached to the wall was dissected.
The application of a single curved clip could not stop the bleeding
because the neck was atherosclerotic and an additional clip was needed
to stop the bleeding. A fenestrated clip was applied to occlude the
residual neck, as was done in the simulation (Fig. 3). The patient’s
postoperative course was uneventful, and neck clipping was confirmed
by 3D CTA as well.

Patient 6

A 63-year-old woman presented with a 22-mm aneurysm at
the union of the vertebral arteries (Fig. 4; Table 1). See Video,
Supplementary Digital Content 1, http://links.lww.com/A242, which
demonstrates preoperative simulation and surgery in patient 6.) Using
a hard KEZLEX model, we could drill the skull base and anticipate
how much bone should be removed during surgery to expose the
aneurysm neck appropriately. Also, using a soft elastic hollow model,
we could apply various clips and decide which clip combination would
be suitable to obliterate the aneurysm without inflow vessel occlusion.
Actual surgery was done as planned during hard model simulation.
We performed a left suboccipital and temporal craniotomy and
exposed the aneurysm dome and neck, respectively. We placed clip
grafts through the anterior petrosal route as had been planned in the
soft model simulation.) A hard KEZLEX model and a soft aneurysm
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THREE-DIMENSIONAL SIMULATION FOR ANEURYSM SURGERY

FIGURE 1. A, simulation of surgical clipping of a left anterior communicating artery aneurysm (soft model) seen
from the right pterional view. B, the ideal clipping—a straight clip combined with a fenestrated, bent clip. C, endo-
scopic view of the model seen from the left A2. The double asterisks show the aneurysm’s orifice and the single aster-
isk shows the dominant left A1 orifice. D, after clipping simulation. The arrowheads show the closure line of the
aneurysmal neck from inside the artery whereas the single asterisk shows patency and no stenosis of the parent Al.
E, actual operative view of the aneurysm during the right pterional approach. F, after clipping. The aneurysm is oblit-
erated as shown in the simulation.

this corridor. It was possible to
apply clips through the window,
but it seemed difficult to control
the proximal vertebral artery.
Therefore, in the actual surgery, a
suboccipital craniotomy was
added to prepare the proximal
vertebral arteries. Although a 20-
mm straight clip seemed appro-
priate to occlude the aneurysm
neck of the soft model, we exam-
ined whether an additional
tandem clip could be applied
through the window considering
the thickness of the aneurysmal
wall and the pressure of the real
aneurysm. In the actual surgery, a
12-mm blade fenestrated clip was
added tandemly and a booster
clip was applied on the anti-
cipated 20-mm straight clip.
Obliteration of the aneurysm was
confirmed by digital subtraction
angiography. Two months after
surgery, the patient was neuro-
logically intact, but her hearing
was sacrificed.

RESULTS

A summary of the cases and
findings during simulation
and actual surgery is provided
in Table 1. For models of retro-
spective cases, we created
small to medium aneurysms
(<15 mm) with a thickness of
0.3 mm, and large aneurysms
(>15 mm) with a thickness of
0.5 mm. To efficiently remove
the contents of aneurysms, we
needed to limit the length of
the parent artery, but we also
needed enough length to simu-
late surgery. Therefore, we
chose to include at least 10 mm
of the parent vessel.

With the models of pro-
spective cases, we could re-
peatedly apply various types
of clips and choose the most
appropriate clips and ap-
proach before surgery. In
patients whose aneurysm had
a wide neck, we could visually
assess how close to the parent

model were manufactured. Anterior petrosectomy was performed on vessel we could place the clip blade without occluding or kink-
the KEZLEX model, and the aneurysm neck was observed through ing the vessels. In 5 of 8 patients, the same selection and config-
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TABLE 1. Summary of patients with prospective clip simulation®
Patient Age Location Size Be§t c?nfiguration A.ctu.al Reclipping Residual
no. (y)/sex (mm) in simulation clipping neck
1 56/F R MCA 4 Slightly curved Same No No
2 81/F R MCA 11 Straight + fenest. Curved + fenest. No No
3 64/F AComA 10 Straight + fenest. Same 1 No
4 68/F L IC PComA 9 Bayonet Same No No
5 61/F L MCA 10 Slightly curved + fenest. Slightly curved Adjustment No
X2 + fenest.
6 63/F VA union 22 Straight X2 Straight + fenest. +
7 39/M M1 fusiform 12 Straight X2 + fenest. Fenest. X3 No
8 67/F AComA 6 Bayonet Same +

2R, right; MCA, middle cerebral artery; fenest., fenestrated clip; AComA, anterior communicating artery; L, left; IC, internal carotid; PComA, posterior communicating artery;

VA, vertebral artery.

FIGURE 2. Comparison of the surgical view of the anterior communicat-
ing artery aneurysm in case 1 using the hard KEZLEX (Ono & Co., Ltd.,
Tokyo, Japan) model. A, view from the right pterional craniotomy. B, dur-
ing the interhemispheric approach.

uration of clips were applied. In 1 patient with a medium-sized
middle cerebral aneurysm (patient 5) and complex vertebrobasi-
lar aneurysms (patient 6), we needed to apply additional clips to
occlude the atherosclerotic aneurysmal neck. In a fusiform M1
aneurysm (patient 7), 3 ring clips were used to shape the artery,
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although a combination of a straight and a fenestrated clip
seemed appropriate for shaping the middle cerebral artery dur-
ing the preoperative simulation.

For help in selecting the surgical approach, we also created a
hard artery and bone model to determine the most appropriate
surgical access and bone removal. The most appropriate clip
application was also assessed with the hollow model and a
real clip. This concept was also used to decide the surgical
approach to anterior communicating aneurysms (patient 3) and
a vertebral artery union aneurysm (patient 6). In patient 3, by
placing the aneurysms in the direction observed through either
the interhemispheric or transsylvian approach, we could apply
various clips and decide the approach or most appropriate clip
combination. In patient 6, we knew whether the aneurysm neck
could be dissected and the clip could be applied through the
anterior petrosal corridor.

After the preoperative simulation was finished, the same
models were used to train beginning neurosurgeons. With
these models, they can learn how to handle clips and appliers,
manipulate aneurysms, and place clips. By using the microen-
doscope, they can learn how the aneurysmal neck is occluded
according to the direction of the clip. They can also recognize
the importance of considering the intraluminal anatomy of the
aneurysm and adjacent arteries during surgical repair.

DISCUSSION

With the development of embolizing materials and various
techniques, endovascular treatment is becoming safer and more
applicable to various types of cerebral aneurysms (8).

Now, more than 50% of aneurysms are considered manage-
able with endovascular treatment (4). However, some aneu-
rysms are complex and difficult to treat through endovascular
techniques that are often difficult for microsurgical clipping as
well (1). The International Study of Unruptured Intracranial
Aneurysms investigators showed that the rupture rate of
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FIGURE 3. A, left middle cerebral bifurcation aneurysm in a supposed surgical view. B, ideal clipping with a
slightly curved clip combined with a fenestrated clip. C, actual operative view after sylvian dissection and elevation
from the left frontal lobe. D, magnified view of the bifurcation after clipping. The configuration is the same as in the
preoperative simulation, but 2 parallel clips were needed for sufficient closing pressure. E, preoperative 3-dimensional
(3D) computed tomographic angiogram showing a large left middle cerebral artery aneurysm. F, postoperative 3D
computed tomographic angiogram confirming satisfactory obliteration of the aneurysm.

THREE-DIMENSIONAL SIMULATION FOR ANEURYSM SURGERY

With the advancement of
radiological modalities and
information technology, 3D
virtual reality models can be
constructed on a personal
computer (3, 7). More intri-
cate images can be created on
a workstation. As is prevalent
in other fields of surgery, vir-
tual reality training is being
done on such applications as
the Dextroscope (BRACCO
AMT, Inc., Princeton, NJ) (11,
13). These 3D models help
neurosurgeons grasp the 3D
configuration of vascular
anatomy both before and dur-
ing surgery and make it easier
to plan the operative proce-
dure. However, in practical
surgery, some difficulties are
associated with vascular tex-
ture and distinct devices,
specifically clips and clip ap-
pliers. The aneurysm and its
parent artery change morpho-
logically according to the
application of the clip, but the
virtual reality systems avail-
able today cannot yet provide
sufficient images for each sce-
nario and each aneurysm.
Futami et al. (3) described sim-
ulating the positioning of a
single straight clip on a work-
station and assessed the aneu-
rysmal remnant. This tech-
nique is very promising with
further advancements in soft-
ware, but it is not adequate for
actual patients who require
other or multiple types of clips.

Although an aneurysm clip
and its applier are well de-

unruptured cerebral aneurysms depends on the size of the
aneurysm. Small aneurysms are less often indicated for treat-
ment, but larger aneurysms, with high surgical risks, are often
indicated for surgery (12). With this scenario, the case load each
neurosurgeon experiences is limited, and there are fewer
chances to develop surgical skills in managing simple cerebral
aneurysms (9). At the same time, neurosurgeons are faced with
very difficult aneurysms needing surgical treatment. Therefore,
there is a definite need for practical surgical simulation and an
effective training system for aneurysm clipping procedures.

NEUROSURGERY
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signed for occlusion, a certain
level of experience is neces-
sary to handle these devices properly near the aneurysm, espe-
cially when reclipping or multiple clipping is needed. Although
temporary clip systems are available, multiple reclipping in
patients should be avoided because of the risk of premature
rupture and inadvertent vessel injury.

Wurm et al. (14) reported on the utility of solid plastic mod-
els to grasp 3D anatomy of aneurysms. Because our 3D model
is hollow and made of soft elastic silicone, the aneurysmal neck
can be occluded with an actual aneurysm clip as is done dur-
ing the actual operation, and we can assess the endoluminal
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G

FIGURE 4. A, vertebral artery union aneurysm projecting to the left. B, posterior view of the KEZLEX model after
anterior petrosectomy and lateral suboccipital craniotomy. Anterior petrosal view of the KEZLEX model (C), and the
actual aneurysm (D). E, clipping simulation on the soft model. F, postoperative computed tomographic angiogram.

addition, they can practice on
and examine difficult past
cases and improve their skills.
This model has also been
used to explain surgery and
surgical risks before obtain-
ing informed consent from
patients. With such a model,
patients and their families can
easily understand the surgery
and its risks (5). In the future,
this system will be used to
simulate endovascular proce-
dures for individual complex
aneurysms requiring various
devices.

There are, however, several
aspects of the model that need
improvement. Because our
model takes several days to be
prepared, it cannot be used to
simulate emergent cases such
as ruptured aneurysms. The
model creation process should
be simplified and quickened.
Furthermore, as D’Urso et al.
(2) and Wurm et al. (14) have
noted previously, because this
model is created with data
from the aneurysmal cavity,

patency in addition to the ease of preoperative stereognostic
understanding. Especially in complex cases, in which the
aneurysm was large or had a wide neck, this model allowed us
to estimate how close to the neck we could place the clip with-
out occluding parent vessels. It also helped us to choose the
best clip placement and combination to obliterate aneurysms.
Our models were very similar to the actual aneurysms and, in
all 8 prospective cases, we could manage the real aneurysms
with the same configuration of clips.

The purpose of this model is to simulate the surgical repair
of aneurysms for training. Information regarding surrounding
tissue, such as adjacent structures or the Sylvian fissure, is not
provided. Such information should be well recognized on each
patient’s preoperative imaging, such as magnetic resonance
imaging. In addition, the models are supplied only with short
segments of the vessels around the aneurysms. Placing such
models in the appropriate direction under the microscope dur-
ing simulation is a critical step in understanding the aneu-
rysm’s configuration and selecting the appropriate surgical
approach. Also, the use of instruments needs to be confined
during the simulation according to anticipated limitations
caused by the surrounding brain tissue.

With this model, surgeons who do not have sufficient expe-
rience with clipping can practice as many times as necessary
to be confident to perform clipping on actual patients. In
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the thickness or consistency
of the wall is not reflected. In part because of this insuffi-
ciency, we needed to add an extra clip in our patient with
middle cerebral and vertebral artery union aneurysm. In addi-
tion, the perforators in the model are too small to be made
hollow, and surgeons still need to make conceptual images so
that those perforators are not occluded during actual clip-
ping. They must also confirm the patency through multiple
methods, such as micro-Dopplers, intraoperative fluorescent
angiography using indocyanine green, and electrophysiolog-
ical monitoring (10).
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Kimura et al. used individual patients” images to develop 3-dimen-
sional (3D) aneurysm models that are hollow and semielastic. The
models can be used to simulate surgery and clip application. This arti-
cle describes their use of this technique with clinical cases. Surgeons
were able to plan preoperatively which clip to use and how to apply it.
Their 3D model also includes a cranial base bone to evaluate the opti-
mal surgical corridor. Placement of a clip also depends on the sur-
rounding brain, nerves, and pliability of the vessels.
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This model is unique in that the vessels and aneurysm are hollow,
and an endoscope can be used to confirm patency of the parent vessel
after clipping. We agree with the authors’ belief that this is a useful tool
for preoperative planning and for training and practice, especially in
the current environment, in which aneurysms are being treated increas-
ingly by endovascular methods.
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D models and surgical simulation are important topics for resi-

dent training. Whether or not this type of simulation really is help-
ful for an experienced aneurysm surgeon is hard to quantify. The pre-
liminary attempts at modeling explained in this study are intriguing,
but there are very significant limitations, as the authors outline. The
models are very time consuming and cumbersome to construct, and
they are unlikely to be used on a routine basis in the present form. In
these models, the aneurysm and vessel wall thickness is not accounted
for; however, wall thickness may be a critical factor in choosing and
positioning clips. More importantly, in this model, the presence of
perforators is not accounted for. Sparing perforators and understand-
ing perforator anatomy may be the most important aspect of safe
aneurysm clipping.

Robert A. Solomon
New York, New York

he authors have presented a clever and innovative method of cre-

ating models of intracranial aneurysms based on preoperative 3D
imaging studies. These models were used for both simulation of the
actual operative procedure and for training residents and young sur-
geons. Although the technique of developing these models appears to
be somewhat cumbersome and possibly expensive, the concept of gen-
erating 3D models for surgical training and practice is a sound one. As
stated by the authors, the number of intracranial aneurysms undergo-
ing surgical treatment has declined with the advent of endovascular
therapy. Simultaneously, the complexity of those aneurysms coming to
surgery is increasing. This challenges the skills of the cerebrovascular
surgeon and creates difficulties in training the next generation of cere-
brovascular surgeons. Additionally, restrictions on resident work hours
make it even more challenging to expose neurosurgical residents to an
adequate volume of complicated cases to prepare them for practice.
The discipline of surgery is far behind other professions, such as the
airline industry, in creating simulators for the purpose of training. This
is a step in the right direction.

Daniel L. Barrow
Atlanta, Georgia

Endovascular case volume is increasing with better technology and
new techniques. This evolution is decreasing open microsurgical
case volume and increasing case complexity. Residents are exposed to
fewer training cases, and their involvement in complex cases may be
limited. Young aneurysm surgeons are struggling to advance their pro-
ficiency in this environment. This article describes a technique to man-
ufacture soft rubber aneurysm models for surgical simulation that
replicate a patient’s individual anatomy. These models enable the neu-
rosurgeon to decide on the optimal surgical approach, select the best
clip configurations, practice the clip application, and examine the
reconstructed aneurysm neck from outside and inside the arteries. This
tool would undoubtedly be helpful with surgical preparation and with
retrospective re-examination of complicated cases that were associated
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with morbidity or poor results. Good aneurysm surgeons spend time
before surgery studying their patient’s aneurysm anatomy, usually on
the computer screen with 3D computed tomographic angiography or
catheter angiography. A thorough appreciation of specific anatomy
facilitates the dissection and minimizes surprises intraoperatively. The
busy neurosurgeon does not have time to wait for models to be built
for simulation but creates these models in his head, with his mind’s

eye. These models can help residents to develop these spatial perspec-
tives and preoperative habits. In the current environment of aneurysm
scarcity, these models should become an integral teaching tool for res-
idents to develop their surgical and analytical skills.

Michael T. Lawton
San Francisco, California
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Abstract

An 85-year-old woman presented with a dural arteriovenous fistula of the superior petrosal sinus
manifesting as venous infarction of the cerebellum. Magnetic resonance imaging and angiography rev-
ealed right cerebellar swelling, venous engorgement, and an arteriovenous fistula in the superior
petrosal sinus. Our initial attempt to obliterate the lesion through a transvenous endovascular approach
failed, so we successfully treated the fistula via surgical interruption of the superior petrosal vein
through a small suboceipital craniotomy. Careful examination of the pattern of venous drainage is im-
portant to determine surgical indications. This case indicates that minimally invasive open surgery can

be effective even in an elderly patient.

Key words: arteriovenous fistula, superior petrosal sinus, surgery, minimally invasive surgery,

elderly

Introduction

Dural arteriovenous fistulas (AVFs) are relatively rare,
with a prevalence of 0.16 per 100,000 people per year, ac-
cording to the Scottish Vascular Malformation Study.?
Dural AVFs are thought to be caused by sinus thrombosis,
venous hypertension, head injury, and hormonal in-
fluences. Dural AVFs which cause hemorrhage and
progressive focal neurological deficits are called aggres-
sive dural AVFs and require treatment. The purpose of
treatment is to eliminate the blood flow from the dural
AVF to the leptomeningeal vein. Intravascular sinus em-
bolization is the treatment of choice because of its effec-
tiveness and less invasiveness.!® Open surgery is used for
frontal fossa lesions because of the difficult access to
venous outflow by the endovascular route, absence of si-
nus to be embolized, and the relatively easy open-surgical
access. Treatment for dural AVFs of other sinuses such as
the transverse-sigmoid sinus or superior petrosal sinus
(SPS) remains controversial.® Dural AVFs of the SPS are
also called tentorial dural AVFs, and account for 3.6% of
all dural AVFs.2408.11) The SPS lies between the cavernous
sinus and transverse sigmoid sinus junction, and can
drain into either the sinus or petrosal vein.”

We successfully treated a case of dural AVF of the SPS
in a woman in her ninth decade through open surgery af-
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ter the failure of endovascular management.

Case Report

An 85-year-old woman presented with head heaviness,
nausea, and vomiting persisting for 3 weeks. Neurological
examination revealed right intention tremor and truncal
ataxia. No nystagmus was observed. Magnetic resonance
imaging showed a lesion in the right cerebellum appearing
as low intensity on T;-weighted image and tortuous
vessels among the cerebellar folia (Fig. 1A). Cerebral
angiography showed a dural AVF with the right occipital,
middle meningeal, and posterior auricular arteries drain-
ing into the right SPS (Fig. 1B). There was no drainage
from this sinus into the sigmoid or cavernous sinus, so the
blood drained into the anastomotic lateral mesencephalic
vein only through the right petrosal vein.

Considering the patient’s age and the need to prevent
long-term bed rest, we first chose an endovascular ap-
proach to the lesion. To occlude the shunting points, we
attempted transvenous embolization. The guiding wire
could reach the SPS via the inferior petrosal and caver-
nous sinuses, but the microcatheter could not enter the
SPS due to stenosis of the entrance, so coil embolization
was not possible. Transarterial embolization was per-
formed in the occipital and middle meningeal arteries to
reduce the arteriovenous shunt flow. The patient’s neuro-
logical symptoms did not improve, so we decided to pro-
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A: T,-weighted magnetic resonance image with
contrast medium revealing a low intensity area in
the right cerebellar peduncle and dilated venules.
B: Digital subtraction angiogram showing a dural
arteriovenous fistula fed mainly by the occipital
artery draining into the superior petrosal sinus.

Fig. 2 A: Digital subtraction angiogram showing no
fistula or shunt after surgery. B: Three-dimen-
sional bone computed tomography scan showing
the small craniotomy.

ceed with open surgery to occlude the petrosal vein.

Surgery was performed with the patient in the lateral
position after careful placement of lumbar drainage. A
5-cm incision was made around the right asterion and the
transverse-sigmoid sinus was exposed through a 3-cm
craniotomy (Fig. 2B). Arterialized bleeding from the
mastoid emissary vein was managed with Gelfoam® (Phar-
macia & Upjohn Co., Division of Pfizer, Inc., New York,
N.Y., U.S.A.) soaked with fibrin glue (Beriplast; CSL Behr-
ing, King of Prussia, Pa., U.S.A.) and cerebrospinal fluid
was drained. After the dural incision, petechial hemor-
rhage was observed over the cerebellar cortex and the red
petrosal vein was easily identified. When this vein was
coagulated, the vein of the cerebellopontine fissure turned
blue (Fig. 3). Yasargil titanium clip FT740 clips (Vasari
Titanium Aneurysm Clips; Aesculap AG & Co. KG, Tut-
tlingen, Germany) were applied to the coagulated vein just
in case coagulation was not sufficient and the blood flow
recovered. The wound was closed in layers. The total
operative time was 1 hour 58 minutes.

After surgery, the patient’s cerébellar symptoms dimin-
ished rapidly, and postoperative digital subtraction an-
giography revealed that no arteriovenous shunt was

Fig. 3 A: Intraoperative view of the arterialized petrosal
vein (arrowheads). B: Intraoperative view after
coagulation of the petrosal vein, showing the vein
of the cerebellopontine fissure turned blue (ar-
rows).

present (Fig. 2A). The patient was moved to another
hospital for rehabilitation, and 4 months after surgery, she
was ambulatory at home in modified Rankin scale score 2.

Discussion

In our case, the SPS was occluded on the transverse-sig-
moid sinus junction side, and the conduit into the caver-
nous sinus was stenotic. Whether this was the cause or
result of dural AVF in our patient is not clear, but posed
technical difficulty for transvenous sinus embolization.
During the endovascular procedure in our patient, the
guiding wire could not pass through from the sigmoid si-
nus into the SPS. The guiding wire could reach the SPS via
the cavernous sinus, but the microcatheter could not enter
the SPS.

Transarterial embolization is sometimes difficult, result-
ing in incomplete obliteration, but is useful for reducing
the arterial blood supply for open surgery. In our patient,
the craniotomy was placed carefully but red arterialized
bleeding was seen from the mastoid emissary vein. This
bleeding was controlled easily with a piece of fibrinogen-
soaked Gelfoam, perhaps because of the reduced arterial
supply.

A patient with a dural AVF in which the fistula drains
into the subarachnoid space only through the leptomenin-
geal vein is a good candidate for open surgery.®49 Inter-
rupting the leptomeningeal vein reduces venous pressure,
and if the residual dural AVF has no outflow, thrombosis
occurs inside the dura. Even if the affected sinus does not
become thrombosed, by eliminating cortical reflux, the ag-
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gressive dural AVF becomes benign and adequate clinical
results can be achieved.!? If the petrosal vein acts as a
drain, the vessel is easily accessed through a small
craniotomy similar to that used in microvascular decom-
pression for trigeminal neuralgia. Adequate elevation of
the upper body, moderate neck flexion assuring venous
drainage, and careful lumbar drainage allow easy retrac-
tion of the cerebellum, which is edematous due to hemor-
rhage and venous congestion.

Angiographic findings must be interpreted carefully to
ensure that there is no other leptomeningeal venous chan-
nel that might cause an abrupt increase in cortical venous
pressure. We believe that open surgery can be an effective
treatment for dural AVF of the SPS with or without trans-
arterial endovascular embolization if the patho-physiologi-
cal and anatomical evaluation supports the procedure.

We confirmed the closure of the shunt by observing the
change in venous color and with Doppler ultrasonogra-
phy. Intraoperative digital subtraction angiography, if
available, can help confirm the absence of leptomeningeal
venous drainage after temporary interruption of the drain-
ing vein. Endovascular measures are often chosen as ini-
tial treatments for symptomatic vascular pathology in el-
derly patients because they are less invasive. However,
open surgery can be well tolerated if carefully planned.
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Abstract

This paper describes a neurosurgical system for the deep
surgical field. The developed system has 2 main features, as
follows. (1) The previous neurosurgical system developed
by the authors’ group has straight-type forceps. With straight
forceps it was difficult to see the deep surgical field because
the drive mechanism of the forceps and the camera-
equipped microscope interfered with each other. In this
paper, therefore, offset-type forceps have been developed to
improve the quality of the visual information obtained from
the deep surgical field, at a depth of up to 170 mm. (2) The
operability of the master manipulator has been improved by
adopting a mechanism in which the commanded orientation
and position of the slave manipulator are obtained from the
natural wrist and arm motions, respectively, of the surgeon.

1. Instructions

Robotic surgery is characterized by the following
advantages. (1) It is possible to see diseased regions that
normally are obscured by internal organs or bones. (2) It
makes it possible to conduct surgical operations in narrow
spaces and behind organs with precision and high accuracy,
which is difficult using conventional surgical techniques. (3)
It enables the performance of telediagnosis and telesurgery.

Neurosurgery is a difficult task because the surgical
operation is conducted in a narrow space. The difficulty of
neurosurgery in the deep surgical field is further increased
because the approach path to the surgical field is limited.
Therefore, the development of a computer-assisted surgical
system, which can be used in the deep surgical area of the
brain, is highly desirable.

Viewing the visual field during an operation is one of the
crucial requirements for developing a computer-assisted
neurosurgical system. Interference between the forceps and
the microscope in the system originally developed by the
authors’ group [1] limited visibility. Therefore, offset-type
forceps were developed to avoid the interference between
the forceps and the microscope. Several forceps with a small
diameter have been developed by other researchers. They
can bend at the tip of the forceps. However, they do not

solve the interference problem with the optical axis of the
microscope.

2. Related Work

NeuroArm and NeuRobot have been developed as
neurosurgical robots. The key feature of neuroArm is MR-
compatibility [2]. For the mechanism, however,
conventional type-forceps are used in the system. NeuRobot
can perform precise operations with 3 sets of 3 d.o.f.
manipulators with a diameter of 3 mm, located inside a tube
with a diameter of 10 mm [3]. However, the workspace of
the robot is too small, for example, to remove a tumor.
Moreover, Harada, et al. have developed a spatula type
forceps with 2 d.o.f. using ball joints with a diameter of 2.4
mm for microsurgery [4]. Simaan, et al. developed a snake-
like small forceps with a diameter of 4.2 mm [5].

3. Overview of the Developed System

The neurosurgical robot described in the paper comprises
master and slave manipulators. The slave manipulator
follows the input orientation and position information of the
master manipulator. The magnification ratio for the
orientation is 1/1 and the magnification ratio for translation
is 1/10 to 1/20. Therefore, any trembling of the operator is
reduced at the slave manipulator. The master and slave
manipulators are controlled by separate, real-time
controllers. Telesurgery is also possible using the developed
system.

4. Slave Manipulator
4.1. Requirements of Forceps Considering the Visual
System

Precise motion is obtained by the mapping ratio from the
master manipulators to the slave manipulators. The drive
system of the forceps and the camera-equipped microscope
interfere with each other when the camera views the surgical
field from a perpendicular direction, because the axis of the
driver and the forceps long axis are located in the same line
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when straight-type forceps are used, as shown in Figure 1.
Therefore, it is desirable to develop forceps with a
configuration that will improve the acquisition of visual
information.

The forceps long axis and the camera axis should be
close to each other. The following methods can be proposed
for this purpose. (1) Space for the camera can be reserved by
increasing the length of the forceps. (2) The drive axis of the
forceps can be offset from the optical axis of the camera.

Lengthening the forceps resulted in a high level of
vibration when the forceps and the camera touched.
Therefore, offset-type forceps were adopted in the
developed system. The amount of offset was set as 100 mm,
considering the necessary clearance for the camera. The
length of the inserting part was determined to be 150 mm to
allow access to the deep part of the brain, as shown in
Figure 2.

4.2. Development of the Offset-Type Forceps

The following 4 methods were considered for the offset-
type forceps: (1) Using a pulley, as shown in Figure 3(a), (2)
Using a spring, as shown in Figure 3(b), (3) Using a bevel
gear, as shown in Figure 3(c), and (4) Using a universal joint,

Slave manipulator il

Microscope |

Fig. 1 Relationship between the slave manipulator and the
microscope with a camera

Head

Fig. 2 Concept of offset forceps
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. opening and closing

Wires for bending

Motor for

rotation Pulleys

(a) Method using a pulley
v

(b) Method using a spring

(c) Method using a bevel gear

(d) Method using a universal joint

Fig.3 Mechanism for offset forceps



as shown in Figure 3(d). Among these, methods using a
pulley, spring or bevel gear are not appropriate because the
incorporation of wires, which are used for the bending and
opening/closing of the forceps tips, is difficult. There is a
possibility that the variance of wire length, while rotating
around the long axis, may cause unexpected bending and
opening/closing. Such behavior is expected to reduce the
operability and the safety of the system.

Following the discussion above, by using a universal
joint, as shown in Figure 4, we propose a mechanism in
which the wire length does not change while the forceps tip
is rotating around its long axis. A tube, which is attached at
the end of the universal joint, rotates around the long axis
without changing the tip position while rotating, as is the
characteristic of the universal joint. The angle ratio between
the input and output axes is 1:1. Therefore, the length of the
wires, which are used for bending and opening/closing of
the forceps tip, is maintained constant even though they are
not passing through the center of the universal joint when
the input and output axes are oriented parallel to each other,
by using 2 universal joints. In the system, the universal
joints act as a guide for the wires, as well as transmitting
rotational torque and motion.

The position of the wires in the inclined cylinder is
determined by the mechanical parts at points B and E in
Figure 4. The mechanical parts at points B and E incline
following the rotation around the axis. A cone-shaped hole is
adopted for these parts to make their operation independent
of their inclination angle.

By adopting universal joints, the wire length is
maintained mechanically constant without controlling its
length, for example, by using a motor. This increases the
stability of the system.

a

IF

Fig. 4 Basic design of the offset type forceps

4.3. Implementation of the Offset Type Forceps

Figure 5(a) shows an overview of the developed offset-
type forceps. Figures 5(b) and 5(c) show the angle
conversion part and the universal joint with wire guide,
respectively. The developed slave manipulator with offset-
type forceps and a visual information acquisition system is
shown in Figure 6.

e

20 30 40 50

jan

(b) Angle conversion part (c) Universal joint with
wire guide

Fig. 5 Developed offset type forceps

Fig.6 Developed slave manipulator
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4.4. Evaluation of the Offset Type Forceps

This paper proposes a new mechanism for offsetting the
forceps axis and for reducing the diameter of the forceps.
The diameter of the forceps is 2.5 mm. Consequently, the
workspace of the camera-equipped microscope is increased.
Furthermore, the optical axis of the microscope comes close
to an axis perpendicular to the opening in the skull used for
craniotomy. In the experiment, a scale was mounted in a
cylinder with a diameter of 50 mm to allow measurement of

the observable depth. Figure 7 shows the experimental setup.

Visual information was obtained to a depth of
approximately 70 mm when using the straight-type forceps,
because the microscope had to be set at an inclined angle, as
shown in Figure 8(a). The visual information at the base,
which was located at the depth of approximately 170 mm,
was obtained because it was possible to locate the forceps
axis and the camera axis in a straight line, as shown in
Figure 8(b).

5. Master Manipulator
5.1. Mechanism Design of the Master Manipulator

In this paper, we assume that an operator inputs the
posture and position naturally by the motion of wrist and
arm (upper and forearm), respectively. Moreover, the input
parts for the rotational and translational motions (position)

(a) Straight type forceps (b) Offset type forceps

Fig. 7 Experimental setup

(b) Offset type forceps

(a) Straight type forceps

Fig. 8 Visual information acquisition

are separated to increase the simplicity of control.

First, the motion at a human wrist was investigated. The
human hand has bend and rotation freedom as shown in
Figure 9. A gimbal mechanism was adopted to obtain the
wrist motion. The singular point, called the gimbal lock, is
avoided by allocating the degree of freedom that causes the
singular point to the radial and the ulnar flexions, whose
motion ranges are small, and by setting the initial orientation
appropriately.

Second, the arm motion was analyzed. In the analysis, it
was assumed that the motion is 2-dimensional in the vertical
plane. Figure 10 shows the relationship between the hand
position and the orientation of a device, which is held by the
hand, while moving the arm. In the figure, the start position
and the orientation of the vector show the hand position and
the device orientation, respectively. Generally, the
orientation of the device held by the hand varies following

Dorsiflexion

Dorsal 0to 70 deg

Palmar )
" Palmar flexion

" 0to 90 deg.

Radial flexion
0 to 25 deg.

Supinaiton
0 to 25 deg.

~

\ A

| Pronation
0 to 90 deg.

/Ulnar flexion
0 to 55 deg.

Fig. 9 Hand posture
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Fig. 10 Working area of arm
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the position input by the arm motion. The design principle is,
therefore, that the basic attitude of the orientation input
follows the motion of the arm while inputting positions.

In order to operate with hands on the table, a linkage to

L1 =200 [mm]
L2 = L5 = 180 [mm
L3=L4= 50[mm

approach the intended area from above was proposed as 7 L6 = 70 [mm]
shown in Figure 11(a). The working area of the linkage can L7 = 80 [mm]
correspond to that of a surgeon’s arm by selecting T A A =30 [deg.]
appropriate parameters. However, the orientation input does B =60 [deg ]
not correspond to the posture of the surgeon’s hand, as L3 L5
shown in Figure 11(b). On the contrary, the orientation of L1 L6
the forearm is similar to that of link L1 in Figure 11. The L2 Ly~ L7
orientation input part is caused to move parallel to L1 by B\"
: : . : PR z_base [------- L4 \
introducing a parallel link mechanism, as shown in Figure
12(a). Consequently, the angle between the orientation input ' Grip
part and the position input part does not change when a
surgeon moves the forearm without moving the wrist. The
attitude of the hand and that of the posture input part i
become similar to each other, as shown in Figure 12(b). o X_base X
O shows rotary joint.
z (a) Link mechanism
RS TR Bl 7= "
L1 = 200 [mm] o G AR
L2 = 200 [mm] LA A RN,
L3= 80 [mm] 0 e T i e
- r_-:r-.--/"""_.j"’.-'._-‘—:h":t N
S e i T
L1 250 _-:4__:’—-*;?,:? e %
— 20 e ff-:‘%’“f;‘%
o -—-1._‘_':"'—-\_,___ = _""'__'-
z_base |- o E 10 A mﬁf*‘;::%a
R I A S SEEEEEE
Grip B A N A e Ry
RN WNNRNE RS
WY N SRR R
IR
0 x_base X AN SO AR TS \\\::\%\
. R TR A T R S L
O shows rotary joint . "\1 A N s’:\:}f\‘}\\é‘: ‘:.AX
(a) Linkage mechanism 0 1oa 00 500 400 500 600
[ [T K A BTy ] x [mm]
At g
350 ’:;{"::,’,',i’;,/ ’f."{'-rr == “'ﬁ (b) Working area
e T :.-"—;—,ﬁ;f:':":'%_‘
300 e g e L e S Fig. 12 Proposed link mechanism and working area
e I o i
250 ?." - S0 i
eSS
= ] §§§: oy i qga¥
E 150 kR NN RN XS = 5.2. Implementation of Master Manipulator
SRR N "
N N R NOER NY
100 f LT Y i A . .
AN ";{'J&‘rﬁhl; NAARRY ‘\?-» SR Figure 13 shows an overview of the developed master
50 \'\\ {ﬁwllit e I:- . . .
\\\ N ;}.H N \\3\ S \'\S!\ manipulator. The total weight was reduced by using PEEK
0 ‘\. ‘:*-\:' bk \{""T:E R h&\&i“ (polyetheretherketone) and aluminum alloy materials. The
o \\a_\"‘a. AT RN \\\ rotary encoder at each joint measures the joint angle to
[5.,. Y "\.\\\1\\ \‘\\'\\"\\* \‘;\: ¥ calculate the position and orientation of the master
=iy \",,,,,L \‘m 300 400 500 500 manipulator. DC motors are mounted at the translational
X [mm] motion input part and the grasping part to feedback the
detected force and to compensate for the weight of the
(b) Working area master manipulator.
Fig. 11 Example of simple link 5.3. Evaluation of the Master Manipulator
Manipulability of the master manipulator during
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translational motion was measured to evaluate the
operability of the developed system. The manipulability is
calculated as w = |det J| where J is the Jacobean of the
manipulator. Figure 14(a) and 14(b) show the manipulability
of the newly developed and conventional master
manipulators, respectively. Details of the conventional

Fig. 13 Overview of master manipulators and an operator

600
w 1.0
E 400 '
£ X 08
S 200
= 06
2 y 3
o
0 104
10 20
-200 Z 02
0
Time [sec]
(a) Proposed manipulator
600

Position [mm]

-200

Time [sec]
(b) Conventional manipulator
Fig.14 Manipulability of the master manipulator
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master manipulator are described in [6]. It is clear that the
operability of the master manipulator was enhanced.

6. Conclusions

A neurosurgical system with high operability in the deep
surgical field was developed. Concretely, offset-type forceps
were developed to obtain visual information in the deep
surgical field, for example, at a depth of 170 mm. Master
manipulators with natural input capability were developed.
The experimental results confirm the increased operability
of the system.
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Natural course and
management risks of

Unruptured Intracranial Aneurysms
Interim report of UCAS |l

Akio Morita, Takaaki Kirino, Nobuo Hashimoto,
Shunichi Fukuhara
UCAS Il Investigators
IJGISI Coordinating office for UCAS Japan & UCAS I “

. “n University of Tokyo \\

UCAS Japan UCAS I

Limitation of UCAS Japan

* Short follow-up period

* Detailed patient data (MMSE, QOL)
were not collected

» Shape was not assessed

« Data verification/ Incomplete data
entry

* Bias (case selection)

UCAS I
More detailed data collection
and source document verification

Follow-up protocol

[Yearly F/UP|
By letter

Hospital
registration
(IRB)

72 months
FORM L
0l-L

12 months
FORM 11l
QOL-12

COST

3 months

Informed consent
Initial Form
FORM |
QOL-0

Change:FORM IIC Change:FORM IlIC | Change:FORM LC
Treatment: FORMIIT | Treatment: FORMIIIT| Treatment: FORM L T
QOL-PS QOL-PS QOL-PS
Image:FORM IID Image:FORM llID Image:FORM L D

- . . P Death, Aneurysmal rupture
-mail reminder 2 weeks prior & after schedulz

UCAS Il Objectives

« Clarify the influence of documented UCA
& management on patient's QOL & Mental
function

« Clarify the long term natural course of
UCA

» Document the influence of detailed
radiological information (including 3D data)
on the rupture risk

« Cost-utility analysis of UCA management
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UCAS I
Registered cases (2006, 31institutions)

e 1059cases 1230aneurysms
* Age Mean 61.4

¢ Sex M:F;354:705

* Size mean 6.0mm

¢ Multiple:13%, Fusiform 3.3%,Thrombosed;2%,
Calcified ;1% Bleb;22%

« Diagnosis: MRA 63% 3DCTA 15% ANGIO
18%

* Size: MRA 45% 3DCTA 32% ANGIO 22%
— A-Criteria (DICOM) : 737cases

Follow-up/QOL

* Omonths 1059cases QOL;754 (71%)
* 3months 966cases (91.2%) QOL;731
¢ 12months 848 cases (80%) QOL 697

e Change:7

— Infarction 1 ICH 1 Cranial nerve palsy:5
¢ Rupture 7cases
» Death Other than SAH:2

¢ Management:558cases 606 aneurysm
* Imaging:714 cases
* MMSE: 247 COST:543

Rupture 7/1,000pt*y

Age,Sex Location Siz WFNS m-Rankin
| 73y,M A2-3 7mm ] 2
I 70y, F IC-Bif 35mm \ 6
1Ll 57y,F MCA 6mm \% 5
v 57y,M IC-P Com 4mm | 0
\% 79y,F IC-P Com 10mm 1 2
VI 74y,F IC-P Com 4mm | 5
Vil 68y, F IC-P Com 8mm | 0
Management
» 558 cases

* Clipping: 81%  Endovascular:19%
» Complete occlusion: Clip:91%, Coil:85%
* m-Rankin<1:25cases (4.5%)
* MMSE<25;9(3.6% of document) Either:30 5.3%
» Cause of deficit
— Perforator injury:9, Parent artery occlusion:4,
— Retraction, venous injury:4,Rupture;2, temporary occlusion:3
« Other complication 22.7%
— Subdural hygroma, hematoma: 47,ICH;41, Seizure;7,

— Wound infection:2,Facial frontalis:2, anosmia:1, Vision loss;2,
hydrocephalus:2
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Factors Data P-value
Age <=64 >64
5.1% 6.3% 0.21
PH ISCHEMIA- ISCHEMIA+
5.1% 12.5% 0.11
Onset Screening HA, SAH Symptom | Other
Dizziness
4.3% 3.7% 25% 0% 25% | 0.0064
Size ~4mm 5-9mm 10mm-
6.8% 2.8% 14.9% 0.0004
Site ACA MCA ICA VB Other
3.7% 3.2% 6.7% 25% 0% 0.034
Shape Saccular Fusiform
5.1% 22% <0.0241
Managem Clipping Coiling
ent 3.8% 12.4% 0.0004

Cost (Diagnosis~12mo.)

P
Method Cost
SD (unmatched
average
Case No. g t test)
Clipping
¥1,764,962 | ¥82,349 <.0001
296
Coil
49 ¥2,374,103 | ¥1,397,409

Cost>¥3,000,000: 26 cases Coil; 6 (23.1%) Large aneurysm ;8 (31%)

Conclusions UCAS Il

« Cognitive function decreases in 3.6% of

cases after treatment (

)

* Size, Location influence outcome
« QOL has not changed significantly after

treatment

« Management cost is greater in cases
underwent endovascular treatment

Conclusions

UCA is not a uniform disease entity
Management plan should be determined

by the aneurysm categories mainly
stratified by size, locations and shapes.

Future analysis of 3D images should

clarify influence of shape on individual

aneurysm risks

management strategy

RCT is needed to obtain definitive

88

AEHECEAETI2HERBEFLLT. T E=HE
HIETETONRNA, A XA 10mmBl £, #EE
INEBIRE. fHEERDBE. MERABENEER
RFTHo=, BETEEVNI S, EMMEH
BT HHFEINBELT DERIH =,

JRRDEFEIN TS 355 FlTlE. MERNES
NERBICEHELEREBEZE T HENRINT,

UCASII DFERELT, INERELEEIE 3.6%DE
BITEZEIN, ThERFLEVNGEIZHEERL
1% A HHERAEEML =, Y+ X, EELAKERIC
BEICEE L=, £FEDEILBENRICEBLE
TEER OGN oT=, E%%ﬁﬁliﬁuﬁm HET
BEIZEEETHO-,

NFETCKRAEFAEERE T DL RFEHNE)
IRBIE—HBREERTIERONIENALMER S
=, SREAHEEIRBEDOY A XOELL, IRE
DEIDEEEHHEREDEIRBEBEIZIELT
RETANETHD, BRIFWD 3 RovFLhEE
IRBOEBIR I EFIZTEDREEELH D, A
EAHDORELISKOEIZE WO TR EIZIFR
CTETWAERBHEZHONELTPIRELD
Zol



F 29 A AKXKERENARIVITLA E—=2F+F

F20E BARBBENRALIT LR E—=U Y 37— 2009558168

R EENARTE XS 5
Pterional approach® £ 7

NTTER B AR R fwhe

|||““H ey
g - FHEABBRAK KFHEE

EI=N=R
B

o RBEHMBARED 14%(UCAS Japan)
—UCAS JapanTo H 1 &
— NI THH LA LR

« BEENBIAREE D 36% (Weir B., INS2002)

o BAENRIECITE T TENGWVEER

Pitfall

 HEERHRER D #R1E

« SEERGERRRIFMIEMTAR S

« EPIZREY =0, MAEEIGhHhbLE
ELaHEDREIKRM

- FRITEBRT S, HLVBIRE

FM7IO—FDEIR 1
Pterional vs. Interhemispheric

. FH
- ERLEMERRTS
- WAIZERT S

SFNDITHAEE

89

=J— 2009 May KBx
A3 @ ENARAEI-*T 3% Pterional approach
DEKRIZDNTEED D,

AR BEAE ISR NBARBON 14%
EHOLHN, WHNENIRETIE 36%% 55
B MBIRBE IS L TIERB L), UCAS %
OB TH/NETEFERLOT VI EA DN
THRY., INEENREICIEIBHOTEELRKE
EWNZD,

AFIRBEDOFMARIEENLNEDDLE
BHREBTHY ., R R EREIFEICEH
BEDIZEET D, FLERITNEST D=
O, ROEFMBRIEICIVAmAINOEERA
BEEHELZEEIEBREEDATNDS, HE
FZWA#HBEOEVNHIEBCHIENZ
%,

MERNEENFHMADBEISIZOVNTILER
DARERECATHDHDT, SHEIFFMH7TO
—FIZEALTOHFELD D,
FM7TO—FISIEFKREL DT TRDBEET S
Pterional approach & JIIEEENSHEELT D
Interhemispheric approach A&H 28, D
ZROBF—ELT TBNIETEFH IAFERIC
BERIFIA—ICIRBEEZD, 2IELNA
D7 TO—FITRAEEHHH DD T, KL
MADT7 FO—FERHMLENDITIONE
BLEEZ TN,



Pterional approach (PA)
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Interhemispheric approach (IHA)
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o EIRREBE AL \Working spaceAN BB
« TrappingL TEMARBELIETES.
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« OrientationH'%& 5
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3D model for Clipping simulation

Multiple clips

Kimura T, Morita A, et al: Neurosurgery 65,719, 2009
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Development of small MRI system
for intra-operative imaging

Vesalius Project

Intra-operative MRI

Akio Morita, Shigeo Sora, Toshiki Ooguro*
Department of Neurosurgery, Kanto Medical Center, NTT Ec.

*Yoshida MFG, Co. Ltd.

Vesalius

Intra-operative MRI

Background

« Importance of intra-operative imaging
— Assessment of outcome (improved resection)
— Early detection of complication

e Commercially available MRI systems occupy
wide 5 gauss area and require large surgical
suit

¢ ? High speck or Low speck MRI

mmm) Need compact MRI system

‘ TWMU Intelllgent Surgical Suits ‘

YL W
v
S Eﬂﬂ

CommerC|aII available systems
e8

Technical requirements Vesalius

Intra-operative MRI

« High imaging quality with acceptable T2
image and ROI covering cranial base

« 5 Gauss Line within 3m circle

* Weight < 3 tons

* Imaging time <30min.

VRIS L
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System Vesalius

Intra-operative MRI
Magnet 0.23T
Inter polar distance 32cm
Weight 2.8T

Comparison of Magnetic Resonance Images:

Vesalius vs. High Field Machine

Yoshida Creation Inc. Philips Medical Systems
Vesalius Achieva
0.23T 3.0T

Yoshida Creation..

Vesalius
0.23T
T2WI

Philips Medical __*
Achieva #

Yoshida Creation
VEEEUT

0.23T

MRA MIP

Philips Medical
Achieva

3.0T

MRA MIP
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Simulation in OR

Vesalius

Intra-operative MRI

] ~ b

Fusion with high speck MRI

3T MRl image __

- %

Vesalius image

Brainlab fusi

Possible fusion with preoperative tractography and brain distortion

Vesalius

Intra-operative MRI

HT

ion software

Strength & Drawbacks

* Compact & Light weight: Install i

e Easy to obtain image

 Less distortion

e Low running cost

« Relatively good image quality

Vesalius

Intra-operative MRI

n regular OR

< No need to transport patient long distance

e Short inter-magnet distance; narrow gantry:
need modify head clamp & head position

« Need to improve quality and time of imaging

Conclusions

usable in routine operative suite

intraoperative complication

* This system can also be installe
unit and neuro ward for quick &
emergency imaging

Vesalius

Intra-operative MRI

* We have developed compact MRI system

S

 This system fulfilled our requirements

* We believe such system will improve
future average brain surgery and reduce

d in stroke
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« 3D virtual reality(VR) model
- Dextroscope

— VR on workstation or PC (CTA etc)
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CETHSVFEEICIS SR ERAKRE LIEMASEENT

B, SV TEERRIREH TNIHSSATE - BiL L-mTHetEM
H5.

- BEORE (FIE-_ETHRHAR? LEELOHEY ) it

B LT, SEILERFOMRSHFTETH o1z, HFAZEIZHIEN
HmotzC &, BIERmRSOFEMRE] (RMHA~T2 M) A
Bhot=C ENERERDNT,

ISR URMIRERICE. ARRERNEL LEMNNESE

ni-f=. BROICEREHFEFIREBEE LTRSS H D,

L

- BEPEMHRBRET —4R—X
TIA - 2 HEHARAEZRIT, 68951 xR,
HEEORAETFSROBREHRMAIC. BREKRHE
ERET L=,

- IESRUE
— DR DINIEZEDNIHSS EmRS Z ek E L 1=H3,
SH-ESMERRFOFERER (MRS0-2) & DEER
Ehot=,

=5
A
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Fi12E BAREFRHEEE

BEEEN77(TCD) 2L D
MR E=S) Uy b ERERIR LB A
THo-EEERNH B SRR D —HI

NTTR B AR
e @mAl LR RF. RIUMREKF.
mEF

INEYT-YaUE REREF. TR
firriZstal  HRERAX

(i 1]1597% Bt

(£ RIREHEODHEN-IBDE-HE

(ERREFIFERRE - S0E - IEEEEE - BUE

(REE]IR BERETEL. & ERE

(BRIREI09FE6 A P AR, L HKEBERIZFALY
BAEBRCTHER, 1A%, HEPICRRE
ME—2ELTLYEBED UV, IR EH.
HENPSLDE-FER-FOLUNMNEHL,
RETBES2Ho1= (12986, BIZ1-3E),
7TH15B &R %52,

[ ABERFERAE])
MmE150/93mmHg Ak¥H89/%7 - % {KiE35.8°C
— i BART R - iR R LS IELL
[ABEEtRE]
HbAlc 7.1% FBS 98mg/dl
BUN 25.1mg/dl Cre 1.23mg/dI
TG 135mg/dl LDL-C 138mg/dI
HDL-C 57mg/dl
WBC 7700/ ¢£1 Hb 15.8g/dl PLT 17.45/ 1|
ECG/HI4—ECG: IE& R BNP 18.4pg/ml
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24 2009 £F 10/7 KBk

[FEH1]59 % B i%
(ERIEFEREEDOELN - S5 DEEHER
(lZhEREFIMRE- BEEREE- ST
oiE - BLE

(FRHREI9 F 6 ANHLHR. RARERIEARIZHE
WMEAZRLTRE, A&, £FHITEALYD
LZEDE UEREFIEOHENDPSLDE-HEHEN
BH1-3EEHE, 7 A 10 B CRMLAMEE
AFERIN, 156 BHRIZBASH AR,

(AR IRSE ] M E A DO OFMNoT=h, iE
FHEE (TGN oT,

[ABTEiRE]HbAIC SfE. BHAEEEKE
T.BNPEELF. DEMENILGH, ST,

(& 1]5EH MRI(VEERGRERE )T,
MY TEICBEROSESE. mAl/MMiEs
ZBEEICAKSESHINHTE. MRA [RET
EHBEER V4 SBICRBMEOREEILEEZEE
=,



[BIMFHIRE]

APTT 24 PT-INR O, 89
TAT 9.0 g/ml(1,0-4,1) D¥4¥—05ug/ml
B—=TG 51.0ng/ml(<50,0) PF4 17.0ng/ml
PIC 0.7 4 g/ml AT-NLEM 79%

7'074YC 123%

[Znith]

lg-#HA - UK - [EZv-—h—WNL
HiCL- B 2GP1#E & Ak <3.5U/ml
PR3-ANCA <1.3U/ml MPO-ANCA <1.3U/ml

(BEREE]
ek O— EIRIE( LR E
-ERELTO— BERRRGL
-l M RE=4")> % (TCD)
B M EAR—IX K AR
$u7° kY 1—L:10mm
& 76mm/84mm
=HITS 3¥7+/30%>

i 6 (manual): Ch 1A (51) - 2 MHz PW  Unknien ’
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[(#®#ZE2]CTA-liMEIRF T, £ER T/
ik (PICA) D X ERIDEH T EARIZ.
short segment DI E fEBEZRDT=,

[#Z 3]B-TG 51.0ng/ml. TAT9.0ug/l .
BNP 18.4pg/ml AAEEE L F

[(BEEREIEESRTO—EEME LT
—TERRIIHEINT . 2MHz DEBEF K
FEMB-NEBIRICES L CmMEEZE=
R)TEDE WMIMEFT T FILHITS)H
30 AT I3V FILmEEINT,



094F6 A 7R 8A

-3
Foki

HITS/30min : 3-0--5-0-0-0-0-0-0

.

FREY>100mg/B

T (1)

- EEENEH B BIRERTN CTRSNT
MU MFE A, NN — AN — TR EEZE IR
BRROICTRSEL . — B PR & M F4E (TIA)
#HEYUIRLT=,

« HITSIZ. ~N/SUVBRtRE bR E SN,
FRAEY VERZRICTERITEXRL -,

- HITSIRHEOBFEIL, 7AEYURAE
[CTIAAE K L-ERRZBE—BLT-,

z 2 (2)

o HRIE, KEE(20024F) T, HITSBMHOEZ
SR BIREMEERIRLT S RMEME
INEAE D345 BB =R # & BIARAER
IZEESHITS/MESH E D3R 1%L

« (IB) SMEHENZEBIARAEBE D HITS/MESG 3R
[346-59%, fER M. EREIEZEFE50%LL L. K

HMEE, INEERHBESIT. BEERATL.

* HITS/MESIE. uEETHK L., FUBERT
FHLBI/MRETHEE, OBEHY,

F &£ O

- EBENHEEIREMIEERREL.
HENEFIGERBICTIAZZYRL.
FAEYUNEDLT-59% BiEHl%
meEL-,

- BIRAREE (TR L-BIARR N EERS
FEDEEEEIRIC, TCDIZ &AM
REZA)UIONEBERTH 1=,

(@I~ 1.2 BEA/BRRE. TIA
fEIR & HITS IXBELLT-. ABRE 4 BED
HIZ5 HHOERMNHEEL HITSE 525
FILBRELIz, NATREYZEML.
HITS (X%, ~/\)odib%d, TIA-HITS
DHEEOHBILGEA, -1,
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% 68 BIA AR HFRELE 2000 108 R
Atypical meningioma 129 38> F47
retrospective [ZHRETL=DTHET %,

Atypical meningiomal Zxt 9 2H YT A TAE

NTTER B A B3R
HowF17to5—" himEani’

OFPHM!, £F E', HHEHX2
BR Fi2, K RE2 %8 B2

AEFTERZEDEYTHS.
Ak

20029 A ML ERICEVWTAHUIFATAE
(GKS)EMEITL . AEEDLT(ESLT1ELL EDMRIIC
KBEHAEAITH N I=8EH (435FE) xR ELT=,

-GKS# (&, BEEIMRIIZ &5 & 7S BE SR @ ZE 7L .
FEORENERLEGERLU. AREARE
DBEERNBESHELES-IBEIZIE, AAIRMIZENR
LT 4 HGKSEITHIA S ELT =,

GKS gilclE£ | cRERSRHEMNITHNT

Patient characteristics BY. L 8 HlDS5 6 HITIEZDEIKILHEEE

Y 60-77 (median 65) F THoT=. 1= 1 HITIIBHATERHFMNBRIZEITSN

~TERI(MF); 7:1 Tz REFMHND GKS ETHOHIMIE 1-86

GKSHIAERE  BASEEAEL 6 (1004 (Median 11)7 AT, MM EEERKABAS

. EEES ' Motz FREBBARATOD MIB-1 index HEA

e O e A 55 5 I ToY . T DIEIE 10-20%%% 4 1, 30%

*MIB~1 index; 10-20% 4, 30%- 1 LLEA 1 HITHt=, #[E GKS B Karnofsky

KPS 507100 (median 80) Performance Scale (KPS)[. 50-100 (median
80)THo1=,

1 fEBIEH =YD GKS BREIIL 1-5 BT,

Patient characteristics 8 i 6 HITIFEHEAENITHATL

-GKSARRMES: 1E:2, 20@:3, 3ME:2, 5M:1 fzo £z 1 ED GKS THELIBEHKIE

CABREY;  1-6/session (median 2) 1-6 (median 2)EETHY . 25 LDA

4 . REET HLOHBELHE ST, 1 ERBD

3» T =UD . DRBEREMIE 1-22 (median 5)

s EREO GKS BRICE T H/aEMER

DAEESRREE . 1-22/patient (median 5) [ 4-38 (median 19)7 A THo1=,
-GKSBERIFE;  4-384 8 (median 197 8)
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Radiosurgical techniques
- GKSHFEZATE
>10ml (7%)

4-10ml (2%) \‘

CRERTERER;
CT(CE+) 1mm, 1.5T-MRI TIWI GD+ 1mm, T2WI 2mm

n=43

ABRE; 15-18Gy (median 18Gy)
“F/UEARS;;  11-464 A (median 404 B)
Local tumor control
X 2 (5%) 5% 3 (7%)
fE/ 25
(58%)
Local tumor control
20
O
I M O /I
13 OF %
o X
10
| —L m
0 ’7 ! ! [ ’_ﬂ
<1 1-4 4-10 =10 (ml)

tumor volume

Progression free survival

*continuous 6 (16%)
-distant 32 (84%)

12M: 75%

15 20 25
months after GKS

30 35 40
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GKS KFDIEZATET 1ml REHNHRZ T,
Aml RFEDLDETEDHDHESEIDKEET =T
0D 90%EEDIz, CNLDERIZHLT,
B#F4RE 15-18 (median 18)

Gy IZT GKS #17o7=, Follow-up Hiffl&
11-46 (median 40)~ B THo1=,

GKS #NEBEDRBMFEIEHERYT ., HEK 3
(7%). #E/N 25 (58%). A% 13 (30%) . il
#EK (X 95% ThHo1=. —A. 2 il (5%)TIF
K% H. GKS BRESGZELT-,

BREDOESEERNICESBHAAHEET
T, SEOBEMRIEKESA 4ml LLTFE
WSZEbHY . BATHIEICIZEZFIRICEK
DL EEILRDOoNEMN 1=,

Kaplan-Mayer i T&H L7= progression
free survival 7R, ;A& 124A8.24 4
A T progression free survival [, Z1Z
N 75%. 50% TH-1=. BHEBEROEHAE.
LIRTD GKS BHFITEHRLTLLSED
% "continuous”. B TL 53 D % distant”
ETBHE. FENTH 6 #l (16%). 32 4l
(84%) THYRBBDIZSNERMIZZ Mo
Tz



Operation free survival

=IEF/U

Adverse effect

3/8

(asymptomatic 2, symptomatic 1)

BFETERST#GKSHI

<#E &>
SEORRE+HHCERLRDAENEOD, THIEDBH

4. BHREAOESCELTRIRILESHE GO,

-#HEIGKSM B2 F LRI, FBDIEF THI-LEBHBEARD
=, T D ZLILCKSEETEN TH>1=,

*MRIZ & HEHFBEREHEETL BHA/NESNIEIH HIR
RERRLTGKSZE TR EHEOBRERT 5100,
R T ZITO LA RIFEKPSEHERF T S ENAIRETH 2 1=,

S EIOHETIE. GKSERAIICEWTEELESHHEXRDHON
BT BHEDGKSIZELESEHEHBROBIKRE IS
ETEY ., ILILEEGRBBRRIDEEEZD,
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GKS RICEZMEHMNZZL-LDIX 1 HlD
HTH>T=. D H TIE parasagittal
atypical meningioma 2L THYYF A7
BEEETL. B FRAOREEHENE
BT =AS, JAE 32 hARICEBEEFHNT
HAEBEENNDEZZE(EKN)MNEERL
=M MEEL,

#[E GKS BB LU & H follow-up B D KPS
Y. BEHRAEOKZELKICKY L
TE RS EL =L 1 HIZRUOT. 7 41
(88%)Tlk GKS BEEFD KPS ZH#FEFLT
LV,

GKS AE#ZICMRI L, BHEREDO T2WI
SESEHILKNEHON-DIE 3 HITH>
.25 2 BITIEXBEEMETH-1=H. 1 fl
TIEETREREREDEILZRBL -, COHIE
GKS BIIZ9 TICHRABSH A THhNTULV:
FEBITHY . ’>T GKS DHMIThT-E
HlTIE. FEREEHEEECI-DD T M-

-

~0

=
U=)-I=]

FEEDEEYTH S,



% 68 Bl H AKNAZENFEEESELE 2000 F 10 BE

RIAR3IHZETLCRBREEO#

AR TATRBRERITLU- BRI ENERS
FER IR RER O ERFIER DR

)il Kif, 7P ¥, F{/E AKX, &8 =, BR Rk, AH QL
B AE. G 8, R B4, 5 E80, HFO0R EE B2

INTTHREABRARE RN,
2NTTREXRBERRAR A3 r147208—,
SRR AR

B &
ERtEBYNER I CHLTH T TRE
%179 BEE. Cyst puncture®fE{TLTEES
BABRH T4 TREERITTIHRENZL,
Cyst punctureZfifTLCEREEBDSET=
ElRMtEBTNESLRAREOFT RGBT
ES DTN ENOESHIHELLLEL., it
T3,

h ik

2000512 A &Y & BRI TCyst puncturet®

HorF17BEERITSN - Bt N
MEBL34A3SREDNSE, LiEhdT 16
LLEdfollow upZLigf-26mEE R EL,
ZOEBHEHELRESNTLSELHAED
FERM IR RES OESFHEELLEL,
B\EtEmA =,

£ #5:45-934% (F1963.2m) BxH5:8

RE: A (12), FHAG),KEHMA(2)
BRIRAA(2), FEMA(L), BIRHNA(L)
BEBAAQ) ,BAAQ)

DB E:18-23Gy(F1919.6Gy) S EIBSHERLL

follow up: 1-23578 [MRI (Gd+)]

129

DS EEIEEITL CEBRERAO®RA < T
17 8RERITLLOIBIEEBIEMES LT
KB IERES O ESHIHREERE LD
TH|ET Do

2000 £ 12 A &Y HFRE T cyst puncture £IZG
KSZEITSN =DM e 4 INIERS 35 &
ED56, PEMNSTIEILLED FIU #1701
26 WEEZXNREL. TOESZHIEEL, HES
NTLWSRILHARDFEEMHERB M RER DIE
BHIERELEEL., REAEFMZ 1,

FHEIEFEY 63 K. ZHEICEL RFEIIMHSA
AL, LFREIETY 19.6GyTL =, S|
(TR ENRS OREHITHYEE A, Follow up [
EFMRITHEITELT=,



Cyst puncturelZ2LVT

— | JHF—/)N—
+—— Burr hole

28fREH

Cystic tumor

‘OmmayaBE 4L |\~

it
wemas \ €= 7

spuncture@# 24%8%E |\ :
(N6HIES)

Cyst punctureBi# DEBER/NEL

Cyst puncturefif  4.1—82.4cc F#520.9cc
Cyst punctureté 0.8—22.2cc F#89cc FHIFPE 40%

cc

S

—
20 — —

10— 3

cyst punctureBf cyst puncturef

BRI E S S
cyst puncture& M _ A
e e FERME G IERAES (1)
1-dceK it 66%(2/3) 93.40%
4-10cckiih 66%(10/15) 85.70%
10cckl b 62.5%(5/8) 68.40%

* 1:Results of Gamma Knife Surgery alone for Brain Metastases
Toru serizawa, M.D.  Jpn J Neurosurg 16:833—839, 2007
(FERMEBMERER < T DA 3T (8% 13319EHIDIRE)
X YRR Teyst punctureZ MifT & ICH L T+ 4 ZREERITUI- 280 EZHIHN R R TH o1
SEBIIZOBIT. MEFIHRFEEDcontrol AT R TH 1=

2RO

-HELEDEBBITEMNKREL
(4 E®Dcyst puncturefiDEBEED FH(320.9cc)

-%;?%b‘kéL\wfiﬁéwtﬂﬁﬁﬁ‘éiﬁﬁﬁgéﬂ%
LY

ERFHENATRTH 90D, 6fllXRFEDI
FA—ILRFRRTHI-
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28 TREHRAUIAVEEN A, BEHZEFIRS]
[F24TH-oT1-,

Cyst puncture BIEDHRBEDEILET FTITR
T TNEFNDIRENDZEALIE puncture RiflLF
15 20.9cc. pucture & IEF 1 8.9ccT. Fy7
HLEBVEIL 40%TH-T=,

58 KWL % 1-4cc, 4-10cc,10cc UL EEHEE
LLEES R ET LAY SESN TS R E RS
HESDEEGIEEZNDONLTESTL
fzo LML 10ccZEBZSHIEZSTE 6 BIZEZD
[EEHIEZFELFOoN T,

BATED T E M I EKIES O E S S 3R
[ZEEE LM -T-EBHRELT,

Cyst puncture L7=D 514 Exfe 4 iNEE S (X0
DNEBELEDBEIREL FENWP RIS
—ARRI7R 22GY LV IDBIRE T TEIT TSR
2fzEWNST & FHIEENBENST=96IDS
566 ERERFEDIVFA—IILNFTRTHI-
ZERBITENS,



Tl ARERE ISR -BRBRERIEFTEEE

ERQ 6IEKM MBS pre7.3cc—post2.6¢c, Wik BHUKIES ERIERRO . REHI T EENFF D IR
#RE22Gy  HEMF tracto ITiRoT-FRME R
‘ - ETHHN,

GKSZHETLT—RMICESZOFIEMNTES
LDODHBIBHICRE-BENEOONT-E
BlEdot=, COIEMIZH, BEZSBRERELT,
puncture BFDZFEFIZiD>-BHELIES I #E=R
BLIDREADVEDEEZBND,

Pre GKS !

B
F7= cyst puncture ZETLTHLZEEDSK
Z2Qcyst puncture2 DELL DIGEEBEBVIENFILM2=2EELER
62m &t FLE 82.4cc—15.5cc DFFHE22Gy Shd.

Cyst puncturef DR OEIL (RERLLE)

=

Cyst puncture o v+ A 7ABERITULREE
RAEO T E M EBEKEROERHEEICRIELT
Cyst punctureZfEfTL THIESHI AP LEET
HdEhbhot=,
LhLbELEDEBESHOCFMESDOLEKRRE
EANIE, 10ccHBALER M EBENES T
60%Z BT IERHIMEE[/THYCyst punctured
HURTATREISBERATHDIEERD.
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D. Stroke network 7+¥ Xk

B Stroke Net [iXZFEEEETIXAL EEF
TN EREEEBICVELRERT XM

B Stroke Net EETXRXL FA4D AR

LRIFAOIAMRTHRICKEZEFDOERICLEGIERE

ATHFAMIERMED L 2—ELVCERBREZEDHAHALTRIL X
H. BE—FOZEMBAEOERESRLF AL, D EROI=-DRZESFD
—RFB. SHICEREBLICEIDI-ODEEIFBHEZM> T =E=HIZE
BLI-fFT9,
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Stroke—Network

Stroke - Net
i 22 PEEER T AL

(EHEHR)

iz P EREFOIY MO—)L B REIEERE

R BE I 58I E &

BZErh - t-PA(ZIVTT5—1) #E5R
i FRE P OIRE P F T RO IE
EEDREEBDIDFHEEAIAE BFKFTR)
AT AZRERIRHEET VI
RAERTAZRERIREET VI
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Stroke—Network

(MKNZEPOETERREFEEEBR

fElREF avka—)LBEE BE-1EE
PEREMFE REEMT IR FEEA M E AMELE
EEE . hEE 130/85mmHg 125/80 mmHg &Hiﬁé"ﬁdﬂd)%{f')?&b
R R MNRLT B EFEEA,
=#E (65 L) 140/90mmHg 135/85 mmHg | -FiE(B186g/H X i)
4 I 5 FE = ; ; o
i ERE BH i i HE-EEREOME
o *’i’i‘;ﬁf; 130/80mmHg 125/75mHg -7 )La—)LiEEHI R
= DEIEEREE R A -[% £ #E(CCB-ARB7:
kI RZ BT O2-GAM E - 1T EE D5 TAMOFE | £)
M JE= O N-2fE s EFe B EE % ETHEIICELET S, | -BEEESIFIEEIC
% M £ B ML 4 58, : .
S T5REDL LOBMEIH S, W & St | 0TI BEGMES
#. CKD - DiigEts - Wilsger o m#x, mag| MR- VEREL. f
FOPEREENE Z DR L) EEICEET D, m/hRZEEFERLAEL,
fEbR A+ avko—)LBEE AE-1EE
%1 B4EIXHbA1c6.5%FK -MiEEMERANBIZEIZELLEITA
EmMPEESFDD [ERZERDYRIDBSENEEERA,
45 P e IR B1E(X5.8% K -fhnoy)—HIR. EF)., F=E
- mELEEEETTITS B (o -Gl and/or TZD and/or
(130/80mmHg R i) BG— N1~ R 2 53 iR
LDL-C<120mg/dL¥ T TFiF% —SU—A VR VEIER)
HFTY— EEEEEE (mg/dl) - 5 LDL-CInJE [ fix
: EED. EHDL-CI
i%ﬁ;g LbL.-¢ | HDL-¢ | Ta FEXRE D) XY
= 4 L% EREA,
) HROKEDER
Bif45 Ll b L < 160 SEE. FES
fEE THE55RE Ll E -3-64 B RICEYA
2XE | B0E e < 140 B R57 (LDL-
2 i >a0 | <150 | C! LHDL-C T i
BEAREED | sELLEHRY AREEAEARFR) . 7475
R e BE g2 —F&TG | | HDL-
JEHDL-CIn e $5 FR 9% (it 98 <120 C1T).EPA(TG ).
(40mg/dLkis) | EEEED) INBALATA-ILRTVR
ASO. CKD ;k°_9_|zﬂ_=;€§|]

¥ a-Gl: aF )AL A—EHEE ]_T?,'Zt FTVV VRE(FIRR) BG:ESFTHARE SU:RTAZILILTE




Stroke—Network

fEREF

avbA—I)LBE BR-EE

JEFIEAETE
D EHE

IDEMEICE TS liERE
{BIEF SRR IE

HLLIF
T

JEFIRAETE
DEHE)
—

FEWE=75m% I B IE
TIAX ol < =
, = InE 65=FE =74

%FS<25% B EARE S
FERIA HLLIE

YRH 228 YRH =118 ;
i1l \‘ ............

JILITF) :
708k INR 2.0~3.0 DR
70%LLlLt INR 1.6~2.6

TILITFI)
INR 2.0~3.0

A\ 4

ERITHE, BIREEEAZIET. DEHEEBCRESDEHREIFITLRERIC
AETS. B m/MEEEDIVIZIVEZSREICEERLTELL. DILI7)Y
BEANOTUIM/MREDEMII L TOIZEICEELTELL. DINR2.0 ~ 3.0TH
IV MO—Ibeh(Cinte - BREETRE UGS, QIEEREMBEDLTIA(—AME
AR M F45) DERENHDIM/MRENVELGISES. QEMmMMEMEREESHL
TW3EE. ATV MEER.

kU7 U DBREE A (Sl T B ICHARTE 720, PT-INRE=
27 R BB DU ALY D EEHIMEFR AN TR EI NG, i tE A OFHE
D)X, K TS, FEDEMEMFEZED T BB BN bl MR 5245
CONFMERMZERIE O T 51 X IR )

SEBEIT, ULV T U NRE EHIROER M oD 4 B A 78 45 3,

C BN TIEL 1.0~ 1.5mgh B B AG AN M

I NVT 7V NIRE ~DO B IR T, A AEERICE R,

UL T I NIRBE DMUELZZ 2T, LT 2D anx =z E T, &K
VBB BT IO FRE

e A

TILI7IEDBBEERMNBESN TSR ERHNER-BREIAVE

15 5

NSAIDs- - - ;ERx &+, BAE- LB THEAT S (v 0%H),

* TENPIV7IY (X2 E DI, PLIZNSADD E B EAHKB FLCEELLY,

RI/NMEE], REREH. YIILI7El. 747 5—FREIBMESHR

AR (90748 >E21h- A2V TRIHA4H9)Y) - - ERIZRBISE LA

SHIETEEBRE (VAT U >EA7°3-N) . AR (7344°0Y)

BEMEF (Ca-%/0v) . RILELF ITADAZE(WLT OEENa, 71=MY) | EBRGAERZE (707
V)=N) . RREGAER. RE2F2

B 5

ME. Fit. 7005 . KF c BEE0FTHRERIME L,
BHBREAEZE ATV E430K2 ). HEEFI()770EYY)
HMTANAZEGINIELY) fth

BEEEFOLIKEFTE:73-M®R 91534 U® - 1VT)

/ '_zl;: ®F %< N—EYIMBILYA-LRZ D8




Stroke—Network

EREREF avko—)LEE BE-EE
ByE -BEFRT T DL INZERRIEYRY
- N2FEFMNSETL. 10FE&ICITIERR
BEEBCLANIIZIEDEEERA,
-BEITHCTEENKARBN
BHMBDIGSILX(TREDI>6EH) - mMECEET HIMIE, RIEFREER
Sa— -BAREIALUT BEICERMIEHEBNHHZEEHA,
KB -E—ILIE1ER50mD LT -7 ILa— )URTFAE IS B E BRI
cDAUNEDAVT SRR E 2l
BB L0558 ET
ks | REERERSL. BRETEREE | ot RBORRE,
pEEE | avko—LE s, fil@l%lﬁﬁéi,ﬂa%zbotu&e
MBE,
(BB RS OWE LT O, BREMAEICHEN
- MF130/80mmHg R BBRIZIEE) | -05g/gLT7F= U LEFF24+ LU
. —3&IR(XACE-1-ARB toZEBRK
e - HEFR IR 14 BYE  HbA1c6.5% K i - GFR50mI/%3/1.73m25k i (65%% L. E
-LDL-C120mg/dLk & (40K %)
‘NSAIDs-E&H|- KX B#EEREL | -ZERREMRAKITTI+HLUE
DFERELZ=HFE, RES=Yil
EIERME | -REREFORRICEH. BREAF Fm/MREIE, FIcmEaI>ra—)L
597 (FICEME) Z@EIEITIVFA—ILY | FREICIKENREED IRV ZEEME
MEE | B, 516, \BELAL,
RREFZEUFOR. EOMEOR | . gaemomPsyA2000m/skl OB
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プレゼンター
プレゼンテーションのノート
上腕型の血圧計で

毎日、起床時と就寝前の２回

排尿後、椅子に腰掛けて

１～２分安静後

TVを見ない、喋らない状態で

測定は１機会原則１回

どんな値でも必ず記録するように指導する

朝は血圧測定が済んでから朝食や服薬
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