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RIZCBT D2MEBIX 14. 580 /100000 FH O H G TRET H L Wb
NoBMICTHE XREEENE, LI BB MEREES Z RMEM
BB IV LT VA~ RKER CORBEEEIZ W E S NT
WwWa [72], £, MEBORAEAFEBIZOWVWTIH, REMAZFHR. K
By, KRS, KMESRLEOT o P EEES., MK,
MR EDT P THEHE E R REBRICREET SN, T EHE
WMTORENELS Z2HEDBEIR TS [8], MEE O BT,
BEHEIZIV b LI EHE, RE. B L WVWot ZREELZE
BRT2-DORERESL., BEEBAOAEHER - REZ B H L
LEBERECSTOh, BETIEBIAREL LT, LbFHERIE.
SR FH. RERBEREN TR TW3 [26,53],

KRBT OIWMABFEHRIT, d< 2bfToh@BEIRLTETWVWE
B, TOEZLBA~NDODIEROZDORMEMELTIThbA TV,
BRIE R EPR TIX 1960 F£RIZA Y Hoerlein ®° Oliver iZ X ¥ KR IZ
MHToMARFIRICET2HMEBLIE, FIRFHE. ol - iz EF R
R EDFRAPMODTHRESN HERFOBRHW MO T T ¥ —
MmiESLESORE., KEEOCHRRENRITbN S X Hichk o
[30,46,79-81,99), T 0% . M@ ZHENROELIC LV ERERIE
B T%H CT (computed tomography) =% MRI (magnetic resonance
imaging) R ENBHBEAI N, S ETINMICMBD Z L OHEKERP» -7
RENOMAZHRBROBEOFNE., BB, KR ltoEHz
BRBICMDZENAREBERD, MARFIHICE o TRkERZEZ



L., 5 2%577% [29,64-67,101],

i s B F AT IC BT DI EMNIE (intracranial pressure: ICP)
Darvie—LVIFXEETHDI., WMMKoOHRZITSMNERE
(cerebral perfusion pressure:CPP) (X . T ¥ 8 §F £ (mean
systemic arterial pressure:MAP) & ICP ® B £k »» & CPP= MAP—
ICP TR, ICPOEBHICIVEEREEZXIT TWDS, ICP DT
#iZ LY CPP A 50mm Hg BL FiZ 42 B & i i & (cerebral blood
flow: CBF) HAFHIZBRALZ I ULD ., MELKEBZHAEHARMAE O
EMEE., BEREE, EKBVICETEE~L 22N B, £/, CPP
N EH L 150mHg L L2725 & CBFIXF LS ML M MBI o
WhSLMEBEEZ2ABL, BH ICPIX,. ZEMHRBOL2HEERNTHMA
M, ME. MEMBMBEORME., DD 5—ED22 T I7A4 TV ADFF
EIEXOVATUVABRREATWVWS, LT, Ehh 1 o0 HEEHR
RAZBRZEHER, SLRXEREREIHAT S & o EFE BN
EHIZHAD T2 & W5 “{EF Monro-Kellie fRFL” @ b & IT # # &
NTEY, REBBOBRRLa VTIPS ATUVRAE2BILEEREMK
MEBEZDEELLICPOLERREZD EEX LN TWB[5,6, 41,
49, 83],
MPoRCHATLIMABFHROT 70 —FEIZ, ANTBT BT
Tu—FEEDBELICAELROBMTORHNEHMELERE L. ME
H7 Y FEI7 72 —F (Lateral Rostrotentorial Approach). W
MMWMEEHE T >~ a7 7 2 —F (Bilateral Rostrotentorial
Approach ) . #® 8 T 7 v M # 7 7 m — ¥ ( Suboccipital

Caudotentorial Approach) REM 7 7 @ — F (Ventral Approach)



NERINT[46,80,81], S b EFDOH.,. Zh b 42D7 7 a—
FHEOMIZ, AEE, BRER, MNEYWN., BRI T DT T
R—FEPBR-BRESH., HENOLVWHBAZEHR T2 2 &8
Whe L o7 [9,36,38,61,63,69,70,77,85],
T7Rr—FEICHELND LI IICRICBIT B MIE FIHOFHK
AiZoWnWTiE, ERMTOMRABFERORAMEZ S LITEZL LML TE
o P THHER~OT7 70 —FRBWTKMEP ZHIZTES
TRMERBFRFAIZ, KT EOZL OFARHRML ZE D TE
W, BHIZCICPOTLE, MEBEEZ2RBL 2DLEOSCHEREREORE
BEELWEEZLNNTERL, AORMARERICENWT, ERRK &
R LEeBEIT D YWTRELS 2RSS TWYS [24],
Jaeger X, ERKR#HRWAEAMRICHEAE L ZEE >\ T Rolandic #
MRED BRI FOERKRFBRIFAAN L/SOEBETCONRNIEHERR L0
FEIXFEETHD, BHFIZBWVWTHW-2LK W ELEEEOREIZ &
STERRBIRFELAHLEZEDOTORIEIBRERTRERTH S & L
TWwW2% [51,52)], & 612, Hoessly X, EXRWR&WRFABBICHE AL
L7cEBRE 280B T LBHFEHRZTV., BHIZL > THLI
MESWLLHRAOHMEBTOLEAOBF CREDOEAL L ZAFZ R
& B, Rolandic # Ik @ 8 3k T i = ] 2 R » & © 8 Ik 7 B © B R
MEETHDELEI4T], 2060 E2bEZEBETEREVHE
bR AR O Rolandic HARBEHR BZ L CORBE-TIBRITEH L VL&
SHNEHEFZFHBETHRKIEEZLDLONTE 2,
MEZLZBTLI2ROBEMERBIRFAIZOVTOREIX, Oliver
BT 78— FEOREDHT TCHEMRRFRAOKEBEEREZIT - T



W3, TOEBRTIIE6ERNSHEORNET Lz, Oliver I H
M RKEIRALHEERF 2 EZE2MBHRMAICH LTI, LR
R EOMBER 21T O & ICPLEI B, XENKEZEZE
BT fTxRwvweE LR [80], LAALAQA DL, Bansal b T H
MERBRMEZ 2 VT THHZEL, BRERDP»POMBZEOR R IT &
BhZ2VwZ ¢ 2RBALE, 2O0&KRE»5 Bansal b ik, R O Mk IR
FICREBEELRNABIGEETIEOMEREIEZLT. EFTO
BEBEIZS LEaRICEREIESZ2VWE Lz [13), &bt L4
OBBEFHFRFAICEB T2ORESCMHMEBBEIZELAZAFRITE W TR,
W, v P BILPEKETE., AMIHEANKRFRRO M AN FEE LT
WB7ED, FAREHBRAIZAL -V RPHBEREODERDE » &
ALTHHEREZLTF RERIROEEEZEML TV 5 [31,
32,44,50,74,75,88,90-93,102,104],
RECBUL2HENOBIRSLHRMFAICET2HREL LT, €5 F
VR IT v TIZIRAEMHEBALMEEEEHMBREOBEEOBENITTR D

B

NWTW5H, Reinhard I, MR ZIZIFMELBEMD 2 20 7 1 —
TIZHTORDIR, THHIEENENMSELEZ0b Tk #4
REFKERF>TWVW3 c‘i?ﬁ%‘LTD\5[87]°iT:\Armstrong bk

PR Z RM, Ef (FB)., M, BEBHHRO 4 o207 Vv —7F
o, SHODRRKMTIEEM, ERCHITHEE2ITo, T oOH
T AR R IR RIS B T B K B AR I R L % 8 0
SHBMIZ A2, PHEMRXMGBRCIBEURBER:OYWE., =
FEHEMRBEFIRE BYWELTWBRZ LEERL, MBRRITER
THY MEIBRIZEZCZERINIZO TV hEEXE[2],



LU BREMAMBFEE T 0liver 12 & 5 F Il & K # Ik iR
DHBEZER L LAEEXZNZO 30FEMEL LKW OIHETEHER
xtT2HBEME. FREZIEAMBEETT P —FB3{Tbh T
Tz,

ZZTEEFEIZ. MBIWR - BIRWAOET., EFIROYE % # 5T
AKX > TEAHEWICHEL., HURKFIRE» S OME KA Z —
VEMABLEZ, £/, ICP LTERBRIZABRMBEBERL L THEREIRT
WORHERUBRMAEN, o CCHEBEOARICEY bbb Eh?
HENV T TAT UV RABHB~OEER2 ICPEH»LRFTL 2,
o, FMRKBRFEOFE., TR BURBEZITV. T O
o ICPEBERBEACAMET I b, EHER E IR TE
EREZBTLDEMRRBIRFICS T 5BIERNTREBRTHLZ 2 & 25
BL,. FEB~0LRBEER7 7 —FkE, FUANERRHEIRRFEDE
CEELEEBEBCIRTIER2UBR~0OBRIGEAZEMHME L THER

21T o 7.



BEIE MHERAUMBBOBEE (5 1 XBR)

RIEBT2MBRZIEHICRT L TSEOERTHHELT
WAREMERBERA E HOREFRK., T2 3thoimikiA & oMK
WML, TOMNBBOFE - £ -V 2RIz BB
WCERZIT- T,

B1EH FEBRMBRZLVCRCERILIE
AEREZGODLEERIT. MARZHHWERZAZIOARR

AT 1T - 72,

B 1E  EBRME
FRICEHAZEREESMBEXT IV F Y —T=~n1rtr&—
FVIMASH T BERMICREERE -7 VR IOHE.KHE 8.7
~15.0ke (F#% 10.5£1.9ke), HHEs 14 » A ~33 % A (FHB
19.8+5.8 » A) M L& (Table 1),

2 ErIRE AR EREIE
B, A Y TITNTFT Y (A Y710 KAAREK) Z2HEHAL
TEHFRBTICEWT, MRBEBEBHLEDOZD~NXY ) MY
DA(ARY VST PV TAES: ZE Y2 VT 7 —<) % 3000
HKEELEEZE, BERBEORZRVWI L Z2HA L. BREEZT
REER, REBREAEFBFR~V T — TV E2EHME
MICRE L, SATHBR LD 2000mep A BEHAKZ B, 44

2 70,



BROAVTF—FT A b, BRE. FRBROD T
—FA PR~ EDEMOTHENAME (A1 v
A ; MERCOX CL-2R-5; Vilene hospital®: K B A&{b % L ¥*¥)
180g_eﬁiﬂzﬁu(x/vzy&x}fﬁﬁsﬁﬂzﬁu MA®: K B &b % T %)
IMOERALEHWRODY T — T AWM ~EAL L, #
otz bHEERFABORTMEAMEZBRELL., HEF X
3 FMAMMBRELESZ. 20%KEWRT Y v A (BERAAFE)
BiRICEL, HEMABREZEMR S ¥ I,

B 3WE WEHEEA

ER LM RBEEEARAZ S LI, TR XRMEHFIR (dorsal
cerebral vein : DCV)., R # kK (diploic vein : DV). f&
il X A% # kR (ventral cerebral vein : VCV), B Z# AR (vein
of the corpus callosum : VCC) 72 F Ok & . &F M R K
% R 1@ (dorsal sagittal sinus : DSS). E # RiA (straight
sinus : SS). i k7@ (transverse sinus : TS). 7 ] §E {&
# kA (dorsal petrosal sinus : DPS) 72 ¥ o #f i # IR iA R
CEBL. T o @ik - #IRWAO 21T, ELRRKERBICE
TorERIROMEERITOVWTEHEL =,

B2 BERR
EXRCBIBEBEOHROEFTOMBE . K. £ MWEE
B L BRI OBEEIZE®ETH o= (Fig. 1),

Nol Tit, WMEMBIRIEAEMNIC | RAEAE L. HLEO D H @K



iR e EMRREFIRRAO 2B, BRNECA»VE
EXHRAPEVHRAZTSECHEAL TV E, MBI L HFMRIRH
MRIAIZ., M2 RHRICLI>PEBRIFELE, 2. WEHRIRD
WA TIREMRRBIRF & O#EE O Mmic., M EEFIRRAZE
BRLTWaXmeEBLT W, AMTHEMRKBMAFRO XHRIX, &M
HEERGRMAOXIHEERZED, ELHRTIEIBEMRIBEHERO X
MEeEbEKELTWE, EFAOPHFMRMENRO KT, BMX
Mk~ EETI»XIMEMWALTEY., HFFKRORBMEE TIX
RAEMAKMEERZERT 2RO ZHE? . BER KB RO R/
XFEEMAERZDNTZ, S HICHHE MKMW, BE&HIRFAA~
MALTVWLI2HBFMRBFROZEE P E L TWE(Fig. 2),

N2 T, EAICE | AORM#BIRASFE L. BEHIKRA A~
ALTWE, EHMOBRMBREIMEMRKBKFBFR»bEZ DY, £
MTREPEMRBEHFRAETEUNERERFE~L AW/ L TV D HFIR
HAL»PoRERELTWVWE, ME»PSBZA2AMEMXKBEEFRO XK
T, BRXE#RZERTI2XELEWELTVE, EAOFH
(PN (R Sl 7 A B -0 = S 1 = = A el SR Al = I [ BN O
R T A2 XM EYWEaPBESRE, RBEYMBIZEY THEM
RRFRFEZHR T 2HMRS ., HRHEESIRAO X & EE L
T Wi,

No.3 TiE, EELRHIRSEHIRFIZIEIHMBIZRE L T2,
MPr2ME~FRAIECEHEILTCWVWELo 2, MBBRIZAS
HE ILAFEL, FURRBRFEPBMICE W CTER O R M
IR~z EELTWE, S bIZ, TO®%FT TIRHEMERIRKSERK



MiIZHFEERET, TMRRFRRAD AT L2 KM RIS EE NS
RIA~EW TW, E/ o RE&REZ. FWURKFRRA O AT
. PEHEMRKMEBEROKEALTVWHIEED 2 20 RELR
M~@EPN I AOBRBMBEREER L T W, S, AT HE
RBEHERASEMRRERTE~HATIHEHBELPLOELEL TV
No.od TiZ, BEBRMIZHEAT2RBEBRAEMIC 1 A AW
W2ABFEL., EMNORMBRIEENRKEEIRROY/E» 5
BZoTWiz, AR ORMEEBIRIZT. FMRKGFIRFOY M D
BREREL. B~ L 2RZOPNBEBERFEICKEAL TWik,
RBEYRHBIZENTHERMRRFBIRFEZED BT 28R, H
gEEBRAOITEBEL L TV, EMWRRHBIRFA~KAL
TWARIEMRKBEFHFRO XX, HTMWHEEHFIRMA~ES IR L
MAERBEIRLE, MBEERICES W TES O E M X KHIK & &
HFRRB#HRIZI, Th 2o REBRL TS XM E S LA
MmaE LT Wi, £72. £ TIiX e R m & IR . 3 00 8 & & IR R .
FEHEMRBBFRICEDNTVIMLPRIBICEIIWAEIAE LN
Nob TR, EARX 1 AT HOORBMHEHEIRIFLEL B HFMRER
mlRiA e T EB T EERFZ T, T RBEHIR> S MR %2 E D
HMRAA~TALTWE, EAOFHMRPMHBRZBRE L TV 3B
X ERECTHEAMRBBEROZIWEDE L T W, E .
A o 3 AR B ER IR O B . R I B v TR K B IR
DIXFEHEMFE LT W, BMEHFRIZ., FURRHIRA & M2 2
FIRICE » THBK LTV, W[ 8$EEHIKRRAL T MNR R IRHF
. TR ERZERLTVLIXBESI LBARMEAMITB VY TY



AL TWih, F 7o, %008 IRRA O, R KRR
~NERAT A IMBEMAMBRO XK EWA L T Wi (Fig.3),
No6 Ti, Bi#RM~HAT I RBERBPELRIT | AT OFF
£ L. £ ok F IR SR IR R R IR~ R
AT 2 3miELlETOEMRRBRAL» DB EV . AWK
JRITAEMO PHFERMAMBR» S BELEMRRFRMAMZRIXL
FRENRNRBRMA~APVEBRFAICKALTNWRE, BEFIRKER
MRKFBMRAIZT, S2HOHBMIC L > THEBE L TWE, BHFMX
eIk 2R T 5 XM Ik, B8 M KRB & IR E 72037 00 8 4 5 IR
HOXMEMAELTVEILbORBEINZ, RBEPMITBNT
. BRRREFRMA & EMEEBIRAEZBZR L TV DR
RES LB3PELTWVWE, FHUOBMXBE#ER XHEIZ., FM/
HEBRAOXIMEEEIBEINTL, £ T HF M XMFIK
DEFHIZT, B RMBRE 2 XIFN#EEHRRT 2R T DX
WA L TWwWi (Fig.4),

No.7 Tix, REEWRIZAMNOAIC 1 ABEI ., B/ KK
BRI EMRREFRA~TAT I 3mBELF2bE8ZY —K 2 XK
hahnicik, BATHEE 1 AORMBMBBIR & 20 8 IRE~ K
ALTWh, HA#EBRALEETEMRRHFRFEEZHBRL TWVWD
HIRIE, KiKopMicks W TyalZBE iz, HFMNRKEIR
i, MBEBREA»ZFRICE > THEBEL TN, EHIT,
PHEMRBEFRA~AHTRAT D2 RBEANE» O OZHEH»D. WEFHIR~
EETHr5XMEEHKLTVEZE, EMOPHFMRBE#HFRZ R L T
WAHRXRIZ, ERRBEHROXMEVERLZLN, T HITEM
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o ) R R IR o> 3T UE A% BE A K M AR R & 3 R B R TR TR 0 X
BDAEBRBLTVWAHEBRICHTYE LT WE, RRM#EIR~EZED
AR L XWX arn, BREEABRMFAOXKIZEL T E
(Fig.5),

No.8 Tix, MBBRBIZAAIL 1L AT HOFEEL, EM ORMFHF
AR 1 H A O R B R IR S E R FIRIA A~ AL TW B AH AL
EZFORN 1B 2 2RI, BAIIZA»™Y 1 AKDIR
MR ERYVBEBRA~FALTCVWE, GRUOKRMBRITH Y
MR BHERP»>POHEEVRBUM~Mm»OEFEFIRMFEICHEAL TWiE,
KBEPUMZBEBNYTEMRRBRAEZ R T 2 ARIT. &0 #E
BRFAEZEERTA2XBEDALTCVE, TURRKEIRA L KR
ik EDOMICIZ, ZHOM»PRBFERICLZ2ERREIDDD ., S H I
PEHEMRBEFERAITAL TSI ORFICH 1 on D LA K
WE IR S EAE LT W, BN R B IR A2 5 UM R R M
RZBRTDIXHEE, TUNEEHFRFA~BAT IR LY EH
Ao, EAN YR BRI T IE A R EE IR &SR IRIA %
BERLTWAXEAEVWRIYAELTEY, TOERB~FPHFMK
MEEREBER T DX HEET W R,

No.9 TiZ, MBHRIFE~WATOIRBMBIRDERTICE | AFE
L, ERORE&EIRIZ, F0RKERFE~DE /KKK
MALTOVETISERFOHFMRREBRFA» 58F0. BU~E
DBERIRFEICIH| AL T Wiz, E£8H OB 3 0 KR X KX,
BEMUMRBBFROXBEYERAEDR ., SHLIZERM TIEHEMK
AR HEUNHEEBRAOITEREHL TV B EE~, 7 M
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KMBROXFERBOPAE L TWE, KBYMIZEWTHEMEK
REMRIAMZEZBRE L TWS %50 0fIRE., &0 8 KHIKRRZ T
BT BXHEEWALT VR, SHICEMRRKE KT & MR IR
EOMICE, BIRBSELELERLL T, B HE /X IRZ”
RTAXME., MEEB B TCEMKAMERZBERT 2 XK
EMALTWVWE, BMABMBROZHIT., FMHEABIRRAE L
TR RBEHIROIMITERE L T,

UEO X ZBZEMAEOCBERFRL»L ROTFMRREFARM &
KBFHFROMBBEIZOWTELOL D&, KEYMUKE®L XL
LTWBHEMRRFRFIZ, BHIZAH» S5 IZ2o0 TH M KMNF
fREWmASE TR, HRRRKSRMA~KAT D H K KEFIR
DEIZT.EFAF¥EPLE T, 8KAWALTEY ., ERFACHHMEIX
BOLNRD»o7 (Fig.6-1,2), HMRRKEFEIRMIZ. K2 WA
CEWTHHERABIVCEFRFLARLHBRFEZEEZ R L
TWiz, ZOHMIARZRS~0OF M RKEIRE O K AIZ X LD H»
DREZ—=—vRHrbh, EMEFEIRF~ORAD 5 H . &N
R ~DF|AN 26, EF~DRRAN 1 THLONTEZ, TR
eI O P EHIZHEAL T D B3 MKMW EIR &, 0K
MOPFTC—FBRKSRKMEBOLVEBOXIM» b MK Z2HE D T
Wi, TOFEHEMRMEFROIX|IT, BUMRKMFEROZIK E Y
ALTEY, TOYRELHLEODLDOIALA THRBEShTE, &
IR HIROZWEBEMRMBFROZITERIE AL E Y 2RO
ETAHAMBEHERETHAELTWDE D (X477 A), —&K O g5 4
KRR ZER T D2 _AOXWHPBEMRXKERODA - B/ o
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THEEWMAELTWE LD (XA 7 B, ZAO M KM#HIKD
T HEABEAMRKBEROYM - BAOXW/EHNA2ITYWAELTWVSD
LD (A4 F7C) ©3FA FITHhiTbhiz (Fig.7-1,2,3.8),

B I3E
BigpAROMEBEAR LY KMFERIT., 2o, K&, EHFAox
B, BRAERMARLLEZOSO VTR —ETRERLLISZSETH Z Z & B
R Isht, RKNOBIRBRIZBWTZAEH O &KX, #HIK
T U R ORER R R o~ R R B EE R ER IR R~
KM IIEFRA~ & SEBEHFRA~EET BHHIRRAZZE
BL, BEA»LHEHTIRERFELTWVWE, L2AL. KM
DEBIELEOHBRIZT, —FrRagicHKHETET TR, Zok
B I B TR B FR IR o 320 1 3 0 8E KRR IR 0 IR R K B R
R %2 FRT 50~ M &I K& IRO X KiEH
MERRBERMERER T 230~ BEHFRIEE A KEHIKROX
HReHMRRGBRMA~L Vo ZRABBIFEEL Tz, HFHIR
CHIRAVNFELRAVWZ EZ25FE 2D TORBIKOEFEEI
EHELheR2 IV M RokHBEE RS ZH AT, 0k
BEARXFTRMICEERNEBEREBEEZFE > TSI BN E .
ZOXHOYPAITHERMELZRLTCBY, 20 IRKBICAA
BB bDTERL, D5BRCEENRLELTSH. T0OHF
HATREMNRABBEPREFICERINDIbDEE LN,
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EME MEBURMBEBEINRNZ LG I
HEOEIC LS ICPOES (5 2 E8)

BHEANODLIZHRBRODZ2ERMTIXICPRIAFLHD —ED AV
TIATVARAERBELTWEIR, 20a 77347 A 2Z8BRD
KN EEND L ICPIRFLIILET S, MAFRFEBIZE W TAT
PR TVWAYRMEN, 2o CCHERIBANRICLIVESRSSH S 2
VI ITATUABRERD, b, AEBIREBIZCK D ICP T
ERN TOUKRMBBENRELZIEBRIURAKICE > TbObREbEh D =
VTITATUVABRELHETCHMLEMNTEREZAT o,

B EBRME LD CICERE K

B 1 EBRME
EFRIECIAZREEHRMHBET IV T ) —T =<t ¥—
FVMAShE BERBIZEEERE - LR R 6. KE 9.0
~10.0ke (¥ 9.5£0.4ke). A 18~19 » A (FH 18.7
+0.5 % A) ZEM LKL (Table 1),

2 FERFIE

B 1B BB FEL ICPIF—FALORE

Ra

FRERRAT R E L LTHBY bere s (ABRIK) 0.025 mg/
ke z R THEHL, I0SBPOBE~YRZ ZMHEV 100% 8 E
Zz5MBEBRAIEL, TOoH, 7=FrFEBXA (HF
ALV —X®: =2 —HF () 0.1 mg/ke . FAXL ¥ —0 - F k
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Uy s (FRF—A®: B0 MIE) 6.25 ne/ke AR S I T
MAL, REFEZTVIHIRA Y ILT 0 (47 T70%:
RKEAMIE) LBERCI> THEREE2ITo L, FBHEA
B, WMAERISEORNWZ EE2HERLERZHEAHL L, FREETD
FLER, KE. IRPH., FRESHRXIANVA A F T A —
Z — 2 &Y Sp0, (REMBEMAME) OREZIT-, F
. AXF VAN vy 7 RIZEIHFEBOLWODLEDORE. 25
RICKBER~DO V=2 b —va yiZE oL mEOH
ExTVW. EHBAIREL 100m Hg AT HICHERF L 72, B i
BT A —F —i2 X B ETCO, (end-tidal CO,:# R FE R i B
HOAPEE) A 25-35m Hg KIER SN B XD Ie_vFL—4
—ZHVWTHEREHREZTo T, FE=F—ORE%. AR
MAroHEAMHEBABRECOMBIMLEELOHEBE ETEAN
TRV, HHEEBEMEMA L TR%E Sphinx position

(Fig.9) WRE LA, FEXK THEZITo-Z8. HERK
TRV—PEVY 72TV, SbIHERTV—2BELT S
AT 4 v 2 Fb—7 (loban®:3M%k) THE» =,

B~ ICPAF—F N (HI /) - RV MY v & ICP -
®=%Y ¥« T —F)L%: Integra Neuro Sciences )
(Fig.10) OREBEFTSMIEN T —F L OBRE % - %,
ICPE=2F —(D /) RPN YT RICP-E=FY VT -
v A7 A®: Integra Neuro Sciences™) IZ ICP 7 5 — 5 /b
zEHELEZE, RERETREBWTEr AFEEZTV, W
T Bagley b [11] ¢ EBICEABREAKEZ AR ER ~
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ICP A7 —FT % AN 10cm, 20 ecm, 30 cm D & |2 T ICP
EEzRMEL. AP T 2EOMBELZBERBLL, ICP &
T T NVNEEABRREEZBAERLERRBFORANLDA
WA~ 2cm D BEIZEREL(Fig. 1) KEZWHA L =%,
MEBOBDRABRICUBEBLZ L7V R —FIZCTHERFT LIV H
BEL72, WT, 3.2 mDF vy FA—2EEFLEGHEER
IAVEHEBLTHT —F AL EERL (Fig. 12), 226 0 &
Hetic THEKEEZNERAL, 7 —TLVEBIMERICKH 7
mBPATLLIICHE, RELEZ., ICP ORBEZIIT —F
VO REBHR. ICP EOREX2MBL T LHMHBLE
(Fig.13), 2B, ICPR THEHEEZHFOFMRA & o A I1x 17

breno i,

F2H MEEFORBAENZ S O EEY E

UERRRBLIVSLRLEMEIZBVWTERBEG Y D 4 #%
REE~EfTo7, MBEABIZARKRBICH 3mFBE2ZEL
ARKBRRRTHHAL, V72 b R_R— X IZCHEG %
HEA»PLHB UL, HBELZWMWEBITITF~FEI L., 4
RRELIVV 1.5 CTMEF 2 2.0X2.5mD K& I
mEFI LV EEHRLUMBERTEBEL - (Fig.14,15-1), #&
BEEIBH . ez thiFiz 226 D HEICTHEES >0 EIF
ABTDICTADMETY., EUEZELEWN., Wi, BMA
EUIRA. R Sy 7% ER LKL (Fig.15-2), Z 0@ 7

Ty TIERAEBICERFE LLVES, 4-0 ODF A 2RIz T
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EB L, HKEHEESIT, 4-0F A 2 RICT 3 FHIX 4%
DEMAEHEAIC TS L (Fig.15-4), ¥, 9B L&
MEFIEEZITLT, WHEZEHEL T A2 2RI THE
HaeBBEORINEARTRRKRBE~LESZIT., BVTET
. BN EHEBES L., REZHEMBHEHICTHES L ICP A
T—TNVERER., FREKT L,

wMEIX. €77V v bV DA (TFSY ®: =
o RIK) 25 mg/ke LA 3E 3 AMBIRAREL., 20
BE7rrEvr (0% 0% S E T %) 25 ng/
ke LA 2E 4 BMBEOBE L, £, #i% 4 BRER
BREEABMICAI NS 7 = (RIMADYL® : Animal Health)

2.2me/kex 1 H 2EBOEELE,

/3B ICP Ml & F ik

ICPOPEIIZX ICP AT —TLVERER., BORXELHERL
T»H 5B I LICHPREHICEEZITV., BHEAMN., W HE
AR, R ®%E. BBEEA®. MEFNKLT %o ICP
DEIZODWTIHBREZS B ISH I LoEZEHILL.Z
DEEEREFROME Lic, T2 STHBMREBIC L D ICP
~DEEBERL, ICP LETFTTOEBEZLDZIa VTS T
AR ERAD 2 BT, MEE O RE. ERKDM%.
IS ®., MEFRETREBETE CHERIREL 55
MEB L, T0O%EEZMBRL L (Fig. 15-3), Z O EHE P
DICPEIZODOWTHOEBEESM ISR I Lol 2 EHE L.
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ZoEEBRECBT2H4EHREERFROMELE LEL, TR
%M\Eﬁ@&dIW@?E%%%LTﬂB&@@W«%
o, . BEFWHEXKTE, WHAFZzHRELLZHAAEATE
E2P o ER 16mO A% 300m Hg ® /1T 5 45 MEBZIT
WL, BT toEEEHLL, TOMEINHBERFOML
L7 (Fig.15-5), @ COHBKR TH., ICPA T — 7T Vi
EL.BZEBEAMERFICEEEE KO A - HHER T 10, 20,
30 m THOAKEZRMEL. RKEPTOHEESEAREZIT -

7"
- o

/4B HwmHE

i, FE6BEBIXITo~, R IFPANLEZX—F b
Yy oA (X7 —1®: KEARMEK) CTHREZEAL., 4
VINT VLD EFMRBTITIEREREZREI RV

PHEBL.ZDEEETo 7, REREZ. HHEMLEFE AN % 1500m
ODOEBEHEKIZTEIR., 611 10%BEHFAL~ I VEIK
 A00mBWM  LEEZ2To7/, EHBIHELEE, AL~
U BWRIC3IHEMBLE,SBEMOBE®., ICPI T — T L
AR, BLXOCEMOREHZF LICTUIVHLET- 2,
OYHLEEARZINT 74 vBHE L 4mic#mN, ~<= b F
VIV 2 A VUG, THEURAE, J ) a—RN—N1LTF
Pefa ZITWVWEBER L,
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ICPRIEX., i 16 T L IcRIErICR& L. FAEAT. A
B AE%., EEOHA%., BEEEH®. WREICBWTE 54
MBlE L, ., FBERICHAEBRZ 5 oHMEBL, £
DHEBHRBLIEFIREBAZZEDRL ICPOEBHIZO>VWTH
e L, S, WHFHEK TR, HEARE 2> O0EA
bRKICEoMITYW, ToERAKLEZzR&E L, AEF
MEBRE. SFEHREBLRLCZHEHERKRE E»b 0 EBIC
X % ICP ®fiX. Wilcoxon signed-ranks test {IZ TR E % 17
W, p0. 05 FE & L T2,

HREBICBWYWCHBERK., ICP 75 —F VHE AfEBICEB
LARMBRE., HRFEIBREZIT - 2,

w28 MR

F1H KFHIFIZEIT DS ICP
HL1BH AYINTURBTICEIT 5288EATD ICP
AEBTHVWE6FHOAL Y TNT VLA EHHKEETT
D 5 4y ICP I 9.4%0.9 mm Hg (mean®=SD) TH » 7=

(Table 2.7 Fig.16-1,2),

#F 2H MEAFBHABAEZO ICP

MEEE ZBHET 2 & N.10, No.11, No.13, No. 14, No. 15 @D 5
Pl TICPOBIPMBE AN, LHrL, BY ON12 TR E
AZzr L., HEMEIZEELRAVWEZHESR L T i,

.60 05 5B¥EHIX 7.8+41.9 m Hg (mean®xSD) Tdh
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. BHEHAT O FEH ICP L B3 5 & A E (p<0.05) 2 B B

I B i~ (Table 3.7 Fig.16-1,2),

/3B MLY% D ICP
BMRORAZTS L2l TZEDOEEZ» S ICP IR
ZoR L, BEOM%ZO ICP FHIiX 4.220.6 mn Hg (mean
+=SD) &, FRBEAELIIHE®RD ICP FH IV LHE

(p<0.0B) iz WA L TW7 (Table 4.7 Fig.16-1,2),

4B WEKS%O ICP

WA % O 1CP 1ENo 11, Nold, No15 @ 3 I TIx £ 5 %
R LT, ED ON.10, No.12, No. 13 @D 3 B TR IEF & A & E
kX HELRZVE, ELEBLEZERLE, BEEAZO 2
Bl F X 4.6+1.4mm Hg (mean*tSD) ThH VY BHEHA LV b
EE@C.)ZRMPERLTWVWEN, WIEGEKEO ICP &

TEERERXRD LN o7 (Table 5.7 Fig.16-1,2),

% 5 B #F# o IcP

MEFOERIITLT., MEHOREEZHHB L, A HE
BOREHABEHE ICPIIBRcAICER L, FERAKRTHOE
¥ ICP i% 13.5%5. 2 mm Hg (mean*SD) Th o 7=, BHEARM D
ICP L9 5 &N 10 2R < fl 5 HICBWVWT ICPIT ER L
b DDOHFEERERTRED BN M o - (Table 6.7

Fig.16-1,2),
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FH2H SNTEREZDLCCHRMAEGIC LD ICP &L

B 1HE PR ONHEEIRE®
ZHICEBVWTHHGBIREZEB T2 & ICPIIARAMICEA L.
EFEaYEbTEbEWVWELZRAIL, TOREBICRD ZHB L
e £, FEHMEREZO ICPEREAMIY bEVWEEZ#ER
L., sOMOEBICEDIEMBEICK T 5 k& fEIX 33.0~
57.0mm Hg & k4~ TH Y . ICP ¥ iX 28.4%=7.0mmn Hg (mean
+=SD) LEBEAIZ O CIZHMBREICHE ~NFE (p<0.05) %2 L&

s~ L7z (Table 8,14 Fig.17-1,2,23-1,2,.29-1,2),

F2H MWHEBURZONFHHIRES

WHEEFZORLELE, 4AEBIREZEBT 5 L ABERMICT
STEBLRAKICELLELAL, ZOoBHEBIERD 2
L. BB X285 EEOE®MEIIX 31.0~50.0mm Hg, ICP
¥k 27.8%27.7mm Hg (mean+SD) & EBETZ & B IC MK
®"ICH ~F E (p<0.05) %# E B % &K L &= ( Table 9. 14

Fig.18-1,2,24-1,2,29-1, 2),

# 3 H WEEEOIBH% ONEERE®S
BIROABICHHEBIREZEBE T 2 LB, MET IR

BREFMBKICABRLELEZ2RLEZOL, BEHIZHP 2B L
o HMEEIC L2 HEMEIT 14.0~28.0mm Hg, F#H ICP ix

14.1%4.5 mm Hg (mean*SD) Th o7, EFHP O LEYHE L
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FEEHRIBLOMMBREZELEET S & HE (pCG.0G) R EH TH
otﬁit\%@m\wﬁﬂ@%%wr B oEE T
AL AHE (pCO.0B5)IZH P LT W~ (Table 10,14 Fig. 19-1, 2.

25-1,2.29-1,2),

B 4BE BERSZONFHHIRES
HEBEGHONSEFREB TR, Lo BREREE R
AWM LAERL, EBMHEERLEZ®. B2 2HHB L=,
EHMBREBERIEAMIVBEVEZHESB L, E8F 0K
B fH1X 20.0~38.0mm Hg TFEHMEIX 19.2+6. 1 mm Hg (mean
+SD) ThHhY., FEHMBIUOMBRE KT S LAEER
(p<0.08) e EFZ AR L TWi, HER. MEFOKRE & O
HBETIEHAEE (pLO.) BB bR, BRI RZLE
4 25 & HE (p<0.05) R EH BB O b7z (Table 11,14

Fig.20-1,2,26-1,2,29-1,2),

#/ 5 B itk o EERE®

WSt EmREALEREROEARKAR L LF 27
L. XZDOBEEDEH AL ERLEZ, EAT OK&MEIX 35.0~
50. Omm Hg, ¥ ¥fE X 29.9+4.0m Hg (mean®SD) Th »
e, WMIEDHZ., BRZE&S ®BICHE XFE (p<0.05) % £EFR
L7y, MBEMBELCMNBEARURZLEEIAELEIRD L

72 dy o> 7 (Table 12,14 Fig.21-1,2,27-1,2.29-1,2),
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H6H BHEAMEL»LbOEMHE
MEBHEERICBVWTHER 16 m@HzREFOLPDL
300mn Hg ® I THEMBE LA & Z A, ICPEN10 ZER < 5 fl1iZ
BWTRAAEHRIREERIZCADODRNTZ I REF LW ER ZF
L7z, LML, SEBREERCALDAL LI ZEGHEZ
RLEBORERBAEBIAEZOIAT . B2 RBAL ELITIE
EAMNERLLPELSHEBLL EB T O FH ICP X 31.8£9.8
mm Hg (mean®SD) THh VYV, FBAEZIZEWTHE (p<0.05)
REREZ, EHEBEURZ. BRRBESRICBITAIEBR LY
b HE (p<0.05) 7% EH %2R L& (Table 13,14 Fig.22-1, 2,

28-1,2.29-1,2),

% 3E %R

2 TIEEBM.MMESOHEEZ2BERELZN 2, 38 TK®
LM% 6 MBI ISR b0, E e B
SR BV TEEERORE 2 D O IC 8 5 (E - HE 1 E B %
COMBEMRE IR S LR b o

BA4E FEEMITA

H1H ICPHT—T AR AFEBEOARMYFR

AT =T IVRABEBIZEB T2 FIUAVHLESICTHEBREE M
B & OMAENN10 TEHRINLZN, £46112 B\ CHEHEL
MERBEOBEBFRZBEINRE Lo, S, MWMEBE~D D

—

T 7T NVHAEBE CELE2BEECBWVWTEBRELEEEILLRD b
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L. BN 12, 13 I LTI EFE T o772, WMEDOESX
. ME LV HMEEHBEAN~¥YY 6.3£3.1 mm T dh » 7=

(Fig.30-1),

H2H MWMEFUIRBEOAIROFTR

EMOMBEEORBTIE., @EIDHEBSICKH > TEH] T
MEH MK L OmMEPERB SN2, £ N 11 i3 58 B
PAM R MIC, Nool2 TIXHEE I Y M - B I MR & HE K
DENRBRDONT, MO ATATIEMREBER L OB FIX

BMEINhA2M»->7 (Fig.31-1),

B3R ICPAT—TALHAEBEOHEMBENT R
EHRIZBVWTHIT—TNLVORAZIToZIKAE Db AHE
T IS YV TOEBRLEEREPBERIN, T 0O
RBRBEABRBONT — T A O 7= B HEEIC ., RE OB
%mﬁﬁ%éhﬁ(mgwﬂﬁuNm2?®ﬂkﬁm\%
WRNEZIT—TAREFTL. IT—TLVERBIKAE -
BECEBE @R BEINTZ, MBCZERBEINEZD T —
TNVORMARICEK, ~EFEPTFT IV UV 2HMBERNICERYAALE
ZHRO~I/v Ty —URPEIN, TEIT—FLDOE
LAEAMBEARNZCRISIZ3mORITRMEFMRICLZIES
MBoMAEINBERBINE (Fig.30-4),

4B NEBFUREROMBEENTR
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HIBMWATREERAFRIZEFIIB W THEEEQER & OBE
NRER E N (Fig.31-2), No 13 XM & MM & 0 E R
HRIZERIh TR, tho 5 FHIZ2VWTIEHER®IATH
WTHo, REICBVTHMEE & WEG & o MBS
MEOMANBFEZFIZRDbRE, FH-. BRUERZ L O
BREAICLDIMHAM~DOEBIRD b2 ok,

B3 N
ME%®@%%EW&66K@ﬁm%ﬁ%ﬁot%ziﬁm
BWTik, BBEHME P, 20 TEREROR T 26 Iz K& 3%
EXLEEEH R COMBENRE IR Db 2oz, WEF
EIBR I, 498£50.6 mi (mean*SD) DHEH TToh i, MEF
BPRICE D ICPIXBHERRI & W & FE (p<0.05)IZ WA L TWi A,
AHFREBICI D M REN Z —RPHIZHBEE IE, ICP L
RKOEZERLEEE., WEHEBORZO ICPCEEERLRRDER
DoNT, MEFURLET TRt R 77407 VAP ER
shanboeEFIxbnl, L»rLliarnd, BHEDEBEZIT
2D ICPIZOWTHEHMHEMEIY BFEE (p<0.05)ITHD L.
SHOHIEHAEHMMEBZIT > THHEE (.05 ITMPZEZRLTE
D, BENEOREZEMELTCHENRZITBAICIIE., BE
BFURBEZEMICT) O TR AR BEOMABEL B L T
S5 ET. BVWAIVTIATUARNBEREBENDI LD EEZ LR
77

ICP LEET NV E LTHATHREBLZITS &, MEROKH
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BEENEBIY ICPIEEBDICERF LA, L L., ICP X
ETDH2LEDODHERELSBAL. BV THRALZRD T D
MO ERITHEBIBDONTZ, T O ICP O
OMPMOBEZED T, SFFFR~ O MK PN HF IR
R~ EEELEZILICED ICPRERAL EEZ DN,
Wwo Ve LEBRAPOMHEFIEZ, ICP EF iz ¥ 5K H
OB EMFHMBOEERIDICLIZEHLEEZ 2 bN
MEEEFUBRABEERK TCONAE» b OEBITDW T,
RERLikh., AEBREARF L R2D K 2RI E
T NERBIPEDERTET T, ZHEEHICL S
AN ZPoT, ZTOEDOMLGITHNEHR K E B K
MHBERIZCLIZ2 b0 TCRR2VWED, BRHEIZH BN KL
EORIEHEZ BT, KEHZR CBFDRD & KF K
PIZEY ICPOBIDPEIPNT LB DL,
UEoZ &b, ICP ODFLHEIW L5 CBF O %25
D, HEFOURMBBEHNLZ T TR EHEYMIFZ A
CEDV BV U534 T 2ARNBEHEIH, ICPODRD .
WmaErh, BEAKR~0OBEEZREAIRBICMEZ LN 3
y A (e
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BEVE TRARRHBRABEEICLD ICPOEEH(SE 3EEK)

LRHRRBWRAIZT, KHENTOLKEZED DI ETELOLE TH
BN, B IERTHEINRAZLICKMEMROHRK & EMNFR
BAREE 2 ZARBICLETYAELTWVWD, I T, HRRREH
RMOMSEAHZITNW, ICP ~bTebahdEB2zBEL, &b
WCHEYNRAR TESINDE T TA T UAEMIT L EMRRK
HRAESHAEH~OEEL ICPEHILPLOBRFTTOILDEREZIT -
7z

B 1H RBRHBSZ2LOCICERFIE

F1H ERME
ERIZBAFZFREZFHHBAAT I T I —T =<1t & —
LFOVIAShE BRPOICREREY -V RTHEHKE 9.0
~11.0 kg (¥ 10.0*+0.6kg)., A 19~33 » A (¥ 26.6
*6.0» A) ZEM L7 (Table 1),

B2 EHEEBRFIE
B 1B WMEFEL ICPHITFT—TLDE

%
i

EHICBWTENETRER LEFEICTIT - =,

FH2H MEWNZS CCERMRRBIRFEERFE
UREREIRRBLIYVOLOCRLEMIZIBWTERBELRZ» b %
HEE~NfTo, EAOMMBEHIIARKRBEIZH 3 o fif
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PR LULAAERBIZHRTOUHRAL, 772 b RX"—=FIZTH
EHEHEERLLHBELAE, HELAMWEHEIHZERL
TFHF~FES LW T . EMMEBE LY BEEZIT- 2,
MEFORBEERBREIASARKBELV N SmDOF T 2.4 m D
SV EN—FEEFELEGEEFILEZHEML 2.0X2.5
mDKESWCHBELEL, EVWTHESTORBEIX, MEAL X
MERERICERET 5L 5I1C 1.5X2.5 ecn® K& X |2
% 1T o 7z (Table 15 Fig. 32.33-1,2) BHITEBF 2K ET 5 &,
T RAREIRA 2 6 BHIE R~ O 58 EHEHH IR KRB
fRrbomBAAHEREZ, ZOoOHMIZXHLTEES F X
Ry Y (Gelform®: 77 v~V 7 - T v 7 Varv) A0
Tlhkm L7, BIBRLEZBHEERRFRFIZ, RRCEEZT O
DRELABREARZB LA P AL REZHFEREFL
., BEERE#%. BEETICLZOI 3 HFMRRHRNA L D
FRRBFROEVWTWVWDIARIZ 2D EBEZ H T . A
KERBRFEDM, BMD 2 ZFFIZ, 3-0 F 41 vk HE
E»BbZH L7 (Fig.33-3), 2 0o HFEMRKREFIRIFIC» T~
TAn e, A BM., WM ONE THAHE - BEEORIE
ZATWICPOE® 2L L7 (Fig.33-4), L\ T, &£ M HE
B Emz i 72 226 S T o0 B, HMRRKRE KRR
MzERLEMN., M, BAZURLER 5 v 7%2/ERL
e ZOF, WMRRHBIRAICE Y TV B H MUK MK
BFELE, BER77y 73, BAEROEHREH LT 2729
4-0 D F A v rRiZTES Lk (Fig.33-5), £ L THKY
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Bl &2 1T - 7= % . BE B U0 BA AT & A AR I R IR FF IR IR G 2 1T
rrAmrrEey M, BA. WA & HAE - B BKEITW., ICP
DEBEZRLG LML (Fig.33-6), MM OAHZIXT. HFMER
FRMAAHICER LT A2 RO BEZITL T BEICH
Rl BEEAEX.4-0F v fZ2FERHL, 4 E77~1T5
ROBMBHBAEICTHSE LE, MEZAESBITINET 2 ki
L. FEFBRRE2NEGRHE LA TRBOREGIZ TERL
(Fig.33-7), 7, EMNNME BT OEBBFEIT L THMKL X
FEELLE, MWWT, KT/, KR LHEERES., KHITHE
MEHMESZITWV, ICP 37 TV E2RER, FHE2HKT

v

L,

T, 77y Y > PV U A 25m/kex 1 B 3 3
BRI#IRAKRS L, 20%EZ77 L% 26m/ke® 1 A
2B 4 PMBEARELE, F2, ik 4 BMEABBEMEZ A
NI re 7=z 2.2m/ke? 1H 2EBIZO0RELE,

%/ 38 ICP I E F ik

ICP D EIX ICP AT —T LA RER., HORELHERL
Trb 1B TN PRENVICREGEEZITo, . BE
Al . MEBEABEHEZ, WHARZLOCHEHEFHEEZ., EEY
%, BRERESR., MEFHKTHROKSBIEFIZE T 5 ICP
DEIZHDWTIH . EHRIEHDO 55 16T Lo ICP % F
BiEL., TofMEKSBIEICLD ICPHEELE, £, HFMN
R MEAHE - MARICL 2 ICPEHZBET S, &
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B AT, BA., mMAoIEIC., S ICHEESREED
R, BRMIZ>WTHSEEZ s o BT, ZOZ%MBAHZ MR
L7, . BEGHAZHEMIZOVT O RARICHAEHEZIT S
NEBKIZITLTS2ME L L, ICPRAEKRTH., ICPH T
— T LiEBREL, REAMEARICAEABERTEKXKDOA > A E
fi T 10,20, 30 cn TOKRKEZHMEL,. RKRPTOHEDH S X

ZIE % 1T o 7,

£ 48 HwAHE

A% 4 BB CT . BBEERFNOKBRFIEEH
Rz L. RERKORWZ L 2EABLEL, £
DH., HiH4BEBO ICPR2RET A, MERRKED F
UNVHRTICP AT —T V2 AL ICPOREEIT - K.
BEFREToT, BE1ERTIToFELRARICHEDMLE
NezAbBEHAKTER LAEAE, EARGFRCHEALLEY T
— 7V, @A (TIFNMNIYEBTINITDARXAT LIV
ERHE, vars77740%0%: BAY=z—U V7)) 24
20mOE A L, HITHHFIRERLICEL S X BME % Lateral,
Ventrodorsal (V-D) & T J5 1@ TAT W\ FH Ml & K # Ik F 0 # %
ZHERBLEL, EEKTE. FHR»SAEHEAEEK 1500me %
BR LERAZHEHLE, To#%., BMBEREAZE 1 £
DHFEELRFITERL &,
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ICPRE ., thh 15 B T L IcRIFEHICTE &S L., BAEEA. M
EEME%E., MEFRBLOCHERHASZ., EEKEWMAK., &K
EB. WBIEPBPVWIESSAMBELE, S, FARRKH
R ZEEWNHEmmoyH., BM., WA, S ICEEREO
A, B ESBRIESoMMAEAL., TOoO®BAKL ICPEH Z
MELE, EROBZOOMMMAHIZ O VW TIEZ, THETOHR
R 50M ICPOREZITV, TOHOHEKIZITHL RN
o EHIT, FHKEOWHNTKE 4 BBIZ>PVWTS ICPORAIEZ 5
ST ok, MEAFWEHRE. FMRRFRFEOHAH., 256
G @ B0 FEH ICP O KB IOV TIiE, Wilcoxon
signed-ranks test I THREZ T\, p0.06ZHFE & L7,

HBRZBCHEMXBERE EMBRICBT2HETHE XRER
TV, BEEBARLLENRRKB|RAOBERZHER L, .
FEEE ICP AT — 7T VRIAEBKIZO W THRMKBRE 21T -
oo & BbIT ., ERR S K ER AR B IS AR K 2 b MR #F IR A
HEIZLZB 2B E L,

B2 H RR
F1HE KHBIFICTEIT S ICP
F1H AYT7NVT UMBEETICE T 5 HBEA O ICP
AEZBRTHVWEE—IARRTBAOALA Y TNVT LD
EHMEBETTO 55 FEH ICPIX 11.3£2.1 m Hg (meant

SD) T&®» o 7 (Table 16 Fig.34-1,2),
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/2B MWEAMABEKO ICP

MEEETEEET S & ICPIEN. 17, No. 20 Z R < 5 Bl I B W
TRWIPPAZ N, 76 @55 MFEHIL 8. 5E3.3m Hg(mean
+SD) &, MM OEH BT I LBALERMEZRL T

7= (Table 17 Fig.34-1,2),

BI3IHEH MWMEBFTBLOCHEEBRMEEZO® ICP

MEFHBECHRVWTCHIREFTORBEZIT 5 & N.22 ZER < 6
Plic B W CBHBEHE#»S ICPRERBLEZRLEZ, ¥ ICP X
5.7%£2.7m Hg (mean®xSD) T, AT, 2 IXMEET O HD
BB ICH XA ZE (p<0.0B) TP EZRLTED, £, No.18
Tt 0.4m Hg FTHA L, TERKEIZEWVWEZ R L =

(Table 18 Fig.34-1,2),

4B MBEGB®KD ICP

MEORAZIT L2l THLLERIIBAEZL I, N 18 I
DWTIERUHEAERFIZCRKRIFEICEWHEZRLE, 7.7
Bl > ¥ ICP X 2.6%+1.9 nm Hg (mean®SD) & BH 8 AT £ 7= i1
Pl ICHE ~F B (p<0.05) B 2 % 7R L 7z (Table 19

Fig.34-1,2),

H 5 H MWMEKE®EAHOD® ICP
MEXAZHRAATAILEDIZAFATE LW EERNL D N,

¥ ICP i% 16.0+6.3 mm Hg (mean*SD) & 7 » 7= . B9 ¥A i
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BT D EN2IZR 6FAICB VYT EABRRIE D b1

T W7 (Table 20 Fig.34-1,2),

#/ 6 H fir# o ICP

MEEFOBEEIZIITLT, WEBLORAICKZ2MERE
HOHhEiTolz, WEMHOBEE ZHBT S5 & ICP TR 41
EREHD, KERAEKTHRICFEY ICP X 19.8%£6.1 m Hg
(mean*SD) & IFAT LV & FH E (p<0.05)ICT EHF Z R L TW

72 (Table 21 Fig.34-1,2),

B2 HWHMRWKHIRMEMASH - B MRIT KD ICP

B/ 18 BB UBA AT Y8 - BA AR ICP
Ml oFBASEHEZIT S &N 16 BLAD 6 HlITFB W T ICP T E
biZkmE~EL., TO0BBKRrxIIBLPERLE, AHTF 5
M oY ICP 4% 18.7+9.2 m Hg (mean*tSD) & . FASE
B 5 40 @ 6.4%+3.5 mm Hg (mean*SD), B L CEHMKE%E 5
M@ 4.1%2. 9 mm Hg (mean®8SD) X ¥V b H & (p<0.05) 2 &
WiE % R L T Wi (Table 22,28 Fig.35-1,2,41-1,2,

47-1,2),

F2H MWHEUMBEMBMEASE - B KD ICP
BMToOM#HAZIIT> L. WRRHFE26 THEHBIZ ICP L7
NHEbN, EFH %, No16, No.17, No.18, No.20. No.22 @ 5

plcix, AT s oM TREREHZHETHERE L 2,
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A& 5 M oI ICP X 12.8%+6.1 mm Hg (mean=SD) T,
PASHERT 55 @ 4.2+2.8m Hg (mean®SD). I &k OB K
EH#%550B ®4.1+x2. 7Tmm Hg(mean=SD) X VW H H & (p<0.05)
WE W ZR L TW7i (Table 23,28 Fig.36-1,2.42-1, 2,

47-1,2),

% 3B FEME G BA AT B8 - B Ale o ICP

i, BROmMMZHAHAT L L2 TEBIZEFZRL
o AHSS SR TOLEB ZBET 5 &, N 19, No20, No.22
DIFATEHEEFELVWLERE, RALCBIPZHRELZN, BV O
4 FICHENBAHERERARCIREREDEZAETHEB L &,
PAGY 54 M o F% ICP X 21.0£7.9 m Hg (mean®SD) <T.
PAGHTE AT 56 0 M @ 4.3%£2.9 m Hg (mean®SD), ¥ Xk OB K&
E % 55 M®4.1%x2. 8m Hg(mean*=SD) &k » & F & (p<0. 05)
EmWHEZR L TW7 (Table 24,28 Fig.37-1,2,.43-1,2,

47-1,2),

AR WEUIBR%YMEAS - B KR O ICP
WMEDHZEOYWRMMAHBEMIZIERIZLEALLDOH TREEI
MW &> TEDH FEH ICPIF 2.3+1.6 mm Hg(mean+SD)
Thotk, BMRKHEMFEZYYM cCHHEAT S 2 TLER
eRLEN, BFHPRREAREMIFRESITIE—TFTOMEZ
B L., ¥ ICP X 6.3%x3.6m Hg (mean®SD) Th » /=,

P ZIT 5> & ICPIX6FI TR LZOMEEHERL TR,
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N 16 lZOoWTIH—ERAIVZERLELODODZDHK LA L. M
P XyvbmLWEEZHEBLTCVWE, -, BHREZ O FEY
ICP I% 3.4%2.8m Hg (mean®SD) ThH -7, HE P O FEH
ICP i, ZOHA -BEHEOME LY bHE (p<0.05)ITH WIE

ZRr L TW7 (Table 25,28 Fig.38-1,2,44-1,2,47-1,2),

B 5 H MEEUIEZEWMMAS - B KR ICP
RMMAGEEMN® ICPIX, N.16 ZF < 6 fl TREREICE W
Ez#HBLTRBY ., £HOFY ICP X 3.4%3. 1 mm Hg (mean
+SD) Thohk, BHUMHEIT > L2 TEHFZFRLEZHN
MEPTRE2EBHEI AN T ¥H ICP X 7.2+4.3 mn Hg
(mean*tSD) Thor, HBEEZITS> &l THAL L. HH
HAl &t EERKL2MEzZRL. FH ICP X 3.5£3.2 m Hg T
bofe, i, AEHFTOEY ICPIX. TOMAMHBER - H#%
£V b HFE (pCO.BIKHmWVWEZRL TWiE (Table 26,28

Fig.39-1,2,45-1,2.47-1,2),

% 6 B  REEEUIB % MmN 8 R ICP

AP ER D ICP X, No.16 2% < 66l TREEICEW
BHZzHEBLTEY 20 FH TIX 3.7%4.2 om Hg(mean=*=SD)
ThHhol . MUWOHAEHELIT > L&l TICPRESDIZERF L.,
5 M THFEH ICP X 10.4%5.9 mm Hg (meanxSD) & HE
(p<0.05) IZ & W1 % /& L 7=z (Table 27,28 Fig.40-1,2,

46-1,2,47-1,2),
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/3 ik 4@ HIZBIT S ICP
W 4aBBIZBIT A EYW ICPIZ.5.6x1.4mm Hg(mean*SD)
ThHVY . HRET. E% DO ICP LY & FHE (p<0.05) IZ & W 1HE %

KL T W,

/4 WEBEPFR

EFTHZEHBM., MMATOERZBEHELZN, 2, 3HT
ELHFZEABBRCREIBEI o . R HEWMBE .
EHICEBVWTERKRKERORE ., 2o O K& I FEL KR ED
REOHMBFZEHRE LB IR -T2,

FH5HE HMIBRFLIOMBRCETZETHE XREBETR

HiLy P UBERIZCTICP T —F v AT & B ¥HE K
PHEERINL, ., BEEL-HERFF CREMNMEORE
TBEI N o, EREFEMNDLIE., 26 THM XK B IR
WO %2 V-DI2 £ 7213 Lateral 12 THER L 7~ (Fig. 48-1),
B L& Lateral BIZBWVWTIEHEF TEHFIR., MEZHIR. N
RE#FRPEFR SN, N 16 TRMBHIRL>DHEHEBE LD L
MAOEBEBFRMICHOI2FRIAERINL, NITEZBWVWTIRE
FARA L O HFMRREFMRBPERHEBE A~ OB RIBER S

7= (Fig.48-2).

% 6 I %ﬁﬁﬁximlww?~?w%®mm%ﬁ%
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EMMEEHEBEEKCIZ. 26 CHEK L MEMN O EE >
FExht, . ICP 3T —FT Ao ALABICIEES MR
DEAENBE Iz,

BT H KR IRR A S ® 0N IRE AR

No.19 ZBR< 6BlIICE VW THBEEAOIFERICER L, #F
EAOEMEREZ 6o VT, EMOBREBEERR. £ 72X
HEREEEAS AL R ROBAERBE ST,

KM EREOHIR T, No.22 TREMRRKRGIRA O KHE
WMEYV LA FTCHBMBEOREIIERI Lo, 5 HIT
FRRERRBRAOGEZFMCHBBEOXRBEIHRBINZ, N 17,
No. 18, No.21 T iZ A U o 4k il # Wk 25 % A R K # kW o & % f i
WA L TWi7m, No16, No 17 Tk ] 86 8 3K 12 B W T & 3F ) K A
HMMOIXMEBEMRMFROIT EOMEDIEM THRE I
72 (Fig.49-1), ¥ 72, N 16X AHFM T, N 17 XA T FHF M
RMFHFROXHEPBEMRBHREROZITEYAEL TWVE, N
18, No.20 Tid A& M @ o T 4 K A% #F Ik © X 5 & BF M K X #% Ik o
XMEDOPENH DN, N.18 THEHBEMRKMEFR~LHEED 3
ADXBEWEL T W,

RKMERNOFRTIE, 6 BICTHMBHMREZIIERIRA L
MRRNFRM E OEEIBELEZ I, N.16, N 18, No. 20, No
21 TIX, AR & H M RRGFRIMA DM > 22§ IRICTHERLL
TWik, EHIZN16TiIZ, PR HRICEII2ELEOMIZ, W
WRZE I ATl OB MRR SRR ICERE TS K0 #HRDS 6k
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WE N (Fig.49-2), N 17 <Tix. HE & IRKMA » & HF M &K #H
RIADOFEFMICH O HAIRES D 2 A8 E SN/ (Fig.49-3),
No. 19 . No.22 BASt O Wl £ THINE O RE X FER sz 561 Tk,
HWRHEEBRMZBER L TVDIMEFEMRRBERRAE 2013
AT KRR ARIA O X AEHHE L TV,

B 3
TMERGMAOKE R 2T o B 3IERIZE W TIX., BlEY
M, £ CTEHREKERORKN ., 25 CIZKEERESERESD R
COMBEHREIBDLON o, BEIFIZCL2HBIMED
ICP ~D BT, MEBTUKRBEZITS EHBEMIDD b ICP X
BAbTsEmERLEN, EWVWTHERFRZMET S & ICP X X
BIZAE (0.0 IEHW AV 2R LE, 2. HEWHEZ2ITS &,
PABH AT, MIBA B BAEARE . BATE R BB BEIC L ~F & (p<0.05) 72 B
YPEARLTEY, ERUBAOFHER IR I,
RKEHEMmO ETER2MEFHE THL2EMRRKEGIRRA O R K
ZTH L. WIEORMICE T2 RERMBEERFO ICPIX. WM ER
FFICE_EWEZRLTWE, I b2, MAIKBEREO ICP & ik
BLTORMABEERE D ICPITAE (pCOLB)ICEWHEZRL TW
e T, WRUKAMBZEORMERRO ICPIZOoOWVWTIEAEER
EZRRBOLONLT . BREOMABEZTLRS L L HFMRRBRRA
DEBIZBITOIRRIZLD ICP~OEEIRMTHL B 2 L MNF
Ehic, oI, BRMEERIZBYTIX., 5 fl THMRR
MIRFOFEERMICHBEORHEIBEILTWVE, ThboHR
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PH., WA - BRUOKBEEMICHFETI2HEMRMGFRS E O K
BHMORBBROMB K L LTOBENER I, —FH.
OB BICIBITAREERO ICPEBZEE T 5 &, Wl &R
MBERFICBITI2EH ICPICRAEREZERZDLONLT . WM %
EHRBFOBMLEROMAAoOmMMAUMASEHR XY HE (p<C0.06)ITEW
MERLTWVWE, Z0HEPb, BRURICK 227747
AQBB/BICEY . BRI R R AT S b U G B A
HbNZL 2R ICPOEREIRBILT, ZOoMIZKEABRR
FOMRBMBEI»LORBEERLEENITOALTWVWDS O TE 2RV
EEzx bRz,

DEozZ s, HEER~07 72 —Fo0of THFMRRKG
RIS T 2/mFBIE. BROMAZITY 2 &L TICP ~DEE % K
MRICBAD S FINFEHELLTCARBTOLIZ ER IR N,
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EVE HRARKRHERMWOKRICEL D ICPOEEB(EFE 4EE)

HEIEBR TRRARMEASBRKROMB BEoFEIKC LD HMN
SRBMRAOBOIMEBEHEEABTEBTL 22 &H RSk,
AETEH.EMNERRBFRAOBRBEOEILZ BEHICHEMNR
K#EERMPBOUHBRIZELYV REEND ICP~DEB, &L ITEF
Mo MMBE TOEWEMRIFTR EHEMEBOFT R » 6 B £
L7z,

B 1EH ERMEBERZDLOCICERFKIE
®1HE  EBRHHE
EFBRICEBAZREEZEBMENT IV T —T =<1t
F—X VAN, BROCBREREY -7 AR TH.,
H 8.6~12.0ks (FH 10.4*x1.4kg), A 21~69 » A (F
¥ 49.7+19.5 3 B) M L& (Table 1),

# 2m EBRFIE
B 18 WMEr FE L ICP I T —F VD

5
i

26, FMETERLZFIETIT » 7=,

#H 2B MREHRZLCECEMNRRSIRRAD B F &
UEREIHBERICCHBALE S » b A4 BERELR

DT odle, EAOMNEBHBIARRKREIIZHY 3 mo fH

a2 EHLARRKRBICHR TEOHBEL, 7L 7Ll R —
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FlCHEHEEERN»S FBEL L, FHEELKZMIEA
miEsmr AL T THF~FS L, HEFT O HHEH
xS TEBEE X VATS ~ 15mOPFTE RBMAK. B
ML EHICHIF~ 45 mO T 2| AMHE & L L. F
. EARARERRBE IV E I5m, A 12m®dFFZE
A L LEHER 2MBE L& (Fig.50.51-1), Bl ¥ ¥
2.4 m» 7 vy RA—FEFLELBHEFY VIZTHE
HEZHEH Y. OB LE, BEFZOERT D & FMN
KRRBIRMA I 0 EEHF ~M O 2 EHEFHHBHIKRS KM
MR b o Hfm A AN (Fig.51-2), T O HMmIZ* L
TREITFryrAR Uy IYZ2EALTCELRABLE, BIRL
Eﬁﬁﬁﬁm%%mﬁﬁ%ﬁikb\ﬁ%uyﬁw&%ﬁ
Ll — ¥ TmBpi2BERELEL, BEHEFUKRE., ICP ©
ZEZHRBLEROEM, ENOIBICHIRAZIT> L, BE
B IEBREAME B IC I o T, LW E di = 226 O EH$ THE
Ezo9 L, BMRKRGRFM~THALEZ, OB, &
MRKRFBIRFA~NEDNTODEMRPFHFRIZEEER OB 2
TANRAR—FITTH#W L7 (Fig.51-3), Wl © ¥ & % 4 B
L7ck, BURKRBRFAZzEHFRMAOSBWER & P HF MK
BEFRBBALTWVWDIEBEDMO 2 VEFTFIZ 3-0F 472 2k
B LKL (Fig.51-4,5), fE&RIEwM . B o EICT
W, S HIEHEBMNECRFIUOEA~AT ) vy T EHEHLEA
H,. MW THEMRRBRFAOUBR2To%2, WM. BAUD
Mm T RBA WD IC TR L., KRGS 0EBRIZ N A K —
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SEHMALTITo7 (Fig.51-6), % il =K & Ik MW © 9] B #£
T ICPOEREXMABL., FEHBOEHEEZHBLLZ, BHEY
VENLBICTCHETZREFLEZE. BRELTBVWEFTR L
FRTEE OMEIC 1.1 mO L ZERL. 0 F A1 rRicTH
. BEERT oL, EVWTEANBEHZARREICELLE
I AL, KRTHR. BN CERES. KEIXHEMGE®
HAELICPHT—TLAVBREHZ.FWHEKT LE(Fig.51-7),
WwHix, 77V > YU 25mg/kgez 1 B 3[E 3
BR#ERAFEEL, TotE77 L% 26mg/ke% | H
cE 4 BMIRODEBEELE, S, i 4 BHEERBEMZ B
Wiz vu 7= 2.2mg/kex 1A 2EZFRARKREG L &,

¥ 38 ICPRHIEFBE

ICP ORI TR ICP W F — T AL EREBEHR., HOREXREE L

2

THh D 5T LN PRENICEHEEIT -2, BB M. 5
EHAEMBE®E., AMEEEREK. W0 BB RE%. BEEFIN
MTHEDICPEIZOWTER.50MI15BIT L OEZ EH
L. ToMx&HBEICLIIHEELE, ST, TURRKE
RIMOMRFEEZ L MMAHERR. & RRKEIRA R IC
DWVWTHbENENRNIFHIP T LIz &ELFEHIL L =, ICP
MEKRTH., ICP 7T ViIFBREL, RERT L RBICAE
HEBEAKOA>ZHEM[ T 10,2030 mn TOXKEZ R E L.
RKREFTOEEZSEZILIRE®IT o =,
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% 4B X -CT-MRI #RiE

LpllzOVWTHE - g TCXBBEEZITV., TR, CT-
MRIBEIZ DWW T, #f#% 5 ATHKRLZ 6 H THlFal - #F
% 5 BEBICIRE L,

X % T, Lateral {2 & 80kV, 5.0mAs IZ T, V-D & %
84kV, 5.0mAs IZ T4 o7, CT MEIX. CT A ¥ VEE
(Xvision/GX™ : B ZE X F 4 K ), 120kV, 150mAs T THE
BAMCIRE. 2mm R T A A, 100miFRE2IT o7, F7. MRI

M MEHE 1. 5TeslaMRI (VISART™ : R ZE A F 4 H V)
PHERAL. BB E. ATF7AAXAE3.5m (A7 4 AFX ¥
v 7 :0.8m) ZTHMOMMME LY TL, T2 RFRE 217 -
oo, ¥ bz, EAFTUCFMIABEER (T YV F—n;
Pro Hance® : = — ¥ A4 ) % 0.26m0/ke @ RA &5 L .
Gd-chelate M BB O R E & 1T » 7, AT T AR
& NIZ Gd-chelate ¥ 3 2 % TR/TE=500/15 2 T, T2 53R

Z TR/TE=4000/100 {2 TIT » 7=,

£ 58 WHwG®E

Hix. el ez s BRI, 1B ZH#% 14 HBIZIT-
., MEERIBOREBFELRKFICETKEZHEL., BHE
RIEDRBRWZ L 2R LEL, XH-CT-MRIBER. R 5
BEB.F#% 14 B BB 2 ICP2HET 57O HEERRK
ORINVAHIWZICP AT —FT AV EFHAL ICPREEZ L 7=,ICP
MEH. BELEZWEAMLICEMNML. EAORFHIR. SFHEH
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MeZ M/ L. BAAE#HEIREY 2%Evans Blue (BIRALZ) 1
mg /ke ¥ 5 L., Evans Blue ® # 5 2> 6 30 & zORE A
BIRE YV ~2RY > F MY U A% 3000 AL B G Lcig, &R
RhkiTol, RERE%R. EAOKRBABIRLIHABIRICN T
— S A EEMEFEM~FEL 200meD VU ¥ 5 VIR TEIR
RV BEVWT20% V<V VEKREZ 100mER LEE %
Tok, BREBEMEICEY T, #EWREZ 100 mm Hg BL T IR
LARABPORBICEALL, BREAER., HAB 2L LED
OHREEML.20% VY VEKIZC2ABMELEEL Z,
BE»b 2B %, EHEF LIV MEBHEL, BMEKICT T2
H(BFE 1-H)L&AEORMEZ 3mEICX T 4 ALK,
b2, FATARE 6T ay 7 B (GES : A—F) L.
K7y 2 ERT T4 ral, 4 miEHO L, ~v bF T
VY -z P UBA, 7Y a—N—NVFREETVEE

L7 (Fig.52),

# 3H WE®REAB

ICP OB EX.HHd 158 T L icRENIC ICP I T —
FTrEERECEHELLE, BHEA., BEAHAEZ. EM
WEUIAZ MUK IFEoSEBIFEITRB T 5 ICP X,
BER S oMOMEL2EHLL, BIEICPE LE, 2. HFA
FRBRFODAUKEEZEEMUBERZ. EURRKSIRFA DB
BDOICPIZOoOWTH BER I L3INBEolE EHIL L
e PR FWNABME. FRRKFRRDER., 25 O H B
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ICP ® % {1 .Wilcoxon signed-ranks test | TH E = 1T\,
p<0. 05 Z A K & L 7z,

FEERGE 2 QR LEBFMRRFIRFAOR S22
Wk, iR AR L 2,

WEl - B XBR-CT-MRIBREBB I, HBEOHE.
RIESLHEELEL2 L RICWMELELLICODOVWTHERLBAEL
e EHIZ, AIMEBEIZE LTI, FRXAT 4 XEBKR LY @& HE
Ht Y 7 Kk NIH image 2 H L. MRI E 5 M E OB E = fl if =
ERICREZITVWZOREERSBOBEZEH L, A 74 2E
TRLTRITIA ADOMMEMRTEE L (Fig.53-1,2), F 7.
ATA Ay y THAKZ 2HOBEHB»AIM=EmME %2 ¥4
L A9 A4 AF Yy 7HE 0.8 mZELEHEBEL L, FHE
PoHEHBHLE, AT ZAAMBEEBEATIA XXy v 7T OHf
HMzaitLebozNEFEBEL Lz, ICP 2K 2 HER
. FINAMBOMNMEAEHMOLEIE Wilcoxon signed-ranks
test T THREZIT WV, pO.OBEZAZT L L7,

FIRFICBYTHEBLEMERE., SEMMEANICL?%HE%
HIRMIZHE L LIHM=° Evans Blue DIRH O FEEZ R L 7=,
it\m%$%@EkLT%M%ﬁ%%ﬁm%ﬁﬁ\%@E
%\ﬁ%—?wﬁﬂﬁﬁﬁ2%¢bmﬁ$Lto

B 2H HR
£ 1H KLBIEICHBIT B ICP
FLILH AYILVTUBEBTICBTABEBER® ICP
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AKEBRTHWEE—ZZALVERTHOAL Y7 N0T IT LD
£ BT TO 545BEY ICPIX 11.3+2. 4 on Hg (mean=®

SD) T o 7= (Table 29,38 Fig.54-1,2,62-1,2),

® 2B WEBHEEK®D ICP

EHIET»HEET S EN29ZBHBL 661128V T ICP O E D
N b . EH ICPIX 8.5+3.4m Hg(meanxSD) TH ¥V |
BREART © ICP & W+ 5 &L WAMMMAZDL KL (Table

30,38 Fig.55-1,2.62-1,2),

/3B EMBEEYERKO ICP

EMERZ2OM T2 & 26T ICPIEBRAEZRL., N26IZ
SWVWTREsoHMOPEF., RKERKEWVWEZFRT I &M H
57, ¥ ICPIX 5.6xt2.8 nmm Hg (meanxSD) & BAGA AT £ =
TR ZICHE XFE (p<0.05) 2 4 2R LK (Table 31, 38

Fig.55-1,2.62-1,2),

F 4B WMMBEELIBE®K DO ICP
EMOMBEOBICRWTCEMOBER 2T 2 & 66l
BOWTEEALPZFRLTWER, N2TIZ2WTE., EE AL
ICPEAIFTHZONRP o7, F¥ ICPIL 4.2%22.0un Hg(mean
+SD) LHAEARM ., MHEZILDICAEAMBERYBBIZE A E
(p<0.05) 2 WA 2" L TW7 (Table 32,38 Fig.57-1, 2,

62-1,2),
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/5 B fhtk o ICP

FEHEFZEHE L., WEGRESLHB T D & ICP Ttk 2 I
LR EBRBLE., KERAGK TR O ICP X, 8.4%+3.8
mm Hg (mean*SD) Th ok, Higid ICP LB T D LHFE
REEIRD LN T RHRAIMMMmMIZTSH » 2 (Table 33,38

Fig.58-1,2.62-1,2),

%/ 6 B # BB O ICP

PR FiIFRERAR., £EHF KB TICTICP ZRAHELL, 74
O ¥ ICP IX 10.2+2.0mm Hg (mean=*=SD) T&h - 7=, #ff A .
BELOEBICEBEVWTILDAERZRR Db 2ot

(Table 34),

HoE TMRRGMRABER D CICHBREZ O ICP
F1H HRMRIKEIREY MW S RO ICP
WA OBERGDBEAICHE DY THREREZIT I & N.23, No25,
No.26, No27 D 4 I T LA N A ONTEN, R ILILHDOEY
ICPiX 4.5%1.6 nm Hg (meanSD) & BAEAAT. BATE % ® ICP
WCHEANFEE (.0 IS LEN, BEEEMA%Z O ICP & &
My D2 LAERERTXRD Do (Table 35,38

Fig.59-1,2,62-1,2),

£ 2B WM RAKEIRRG QKO ICP
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MRMEERECEVWTRRMOERZ2T-oTH., ICP O E I
FEAFEADLONR o  EH ICPIX 4.6x1. 7Tmum Hg(mean
+SD) &, BMEGHZLR2LCCYWRAEEZREO ICP ¢ FE R

ZEFR DL I o7~ (Table 36,38 Fig. 60-1,2,.62-1,2),

FI3HE HMRRKEIKIFEKREZ DO ICP
HRRRFBRMEZDER T 5 & ICPEN23IZBVW TR L

AN@BEDLNIN, FH ICPIX 4.8%x2. 1 mn Hg (mean=SD)
E, WA ®., MMHEE., MUERLE~FERETR

Do (Table 37,38 Fig.61 -1,2.62-1,2),

B/ 3W HEBFHEEEZLOEHEMERGIREDKRE
¥ 1B FHEEREGDMH
GHIEEHEBEARO T m AL, 1834.9+96.4 m' (mean=

SD) Tdo » 7= (Table 39),

F2H BHFHMRREFEIRFADKRE
wRBMICTEMRRBRAZERL, oM Z2OK%
L7z FHOUKBEIXZ, 31.1+3.0m (meanxSD) Th » I~

(Table 40),

B/ A4IH WHEA
EP T ZMBEROEELZBE LN, 2, 38 Cik®E LI
BO5HA. RO UWHBRRIEIAD DN o, 7. 8
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BYEP, 20 CEKRERORBRE . b CIC K& RECKER
BB ARLCOMBEHREIERB IR 2o,

w5 I X -CT-MRI B {&FT R
= 1H X®B-CTEHMEAFA
BEr2fForaeflizcb T, BELAEAHEHERERFICENL

TR DN Do T,

% 2 H MRIPFTHR

W% 5 ABCTEBREIT - 6 FITH L., HFAT - #F & 12 MRI
mEEIT o,

WRATO MRIFTR T, MEMRERL KA A ITER
D bR o T,

i 5 BB @ MRI BT R Tix . & 6 < B 88 ¥ 5 80 B IR
AR R AP BE SN BB Gd-chelate WA THES
EFRLTWE, ST T VR ARBERIZIE T2 38 # &
TREF. TIEBAB TEESFOERBRIER I, M=
DIMREOMENLRELBTIRDLON 2N o T,

No.23 O#ff#& @ MRI BT R iZ . FHEAEEK X » & o £ ] # %
TIZMEREZAMA~AEMIES T RFABTEEFES. T2 M
HBICBWTRRERESOHEBE IR S, MiEX T1
BMABRIC T IV B AHARICER SN, KEELHHE
COWTREHTZHAG THRICERIERB IR I T —
TNHVRIABEBE TIEXAAR TS o7, No24 TREMEN T1 R
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FH TR WBThHho, HEHEKICRERRELTEDY .,
ZOHEBOFMBELARIMREERE CIITHE T -, KBE
CHEOOERI T 2ZAFAB CTHREBIZHERINE, E. 0T

[

FARABBRIZBNT T2 @HARRKES. T1 BB K TE
EEOoEBEIERINTE, 2522 W TR, Tl BFAHB TH

FEMICER LM RH M AEE S RBS LN, €0
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BIZEHLTIRABRBIZICPOBRAEZIT>TEH ., LiIrbE R
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MR s BEVWHIEHMBMTholdBEBLONTL, ICP AT —7
LMEABEBOBBEICEY T, F2ERICTEEORMERE L.
NEVFULEABLEI I YT OEE, S U A — Y ANB
Do, BMABGCRBTI2EEBERBEI LN, BFBA4ERTRE
EHEEE VBRI TWER, ZOoEBEMEEIZ ICP T —T NV
FIAEBRBARIZBRLTHEINTEBY, $ROBRELRED LN
Wz b, ICP AT —TAVHARCEIIHMRBEREFTICLD B
NDEZExbLNTE, KEBRTBEINZ ICPIT —T VR AIZED
WHEMEBEZHOELLRZ, CRhETCRKHEREINRTWVWIFHALFREKRICE
OEMITAMAFEBRCBRELTIBE SN TRV BEELEL T

[10-12, 85],

ICP WX T LB 2R ABZHNRERL L TR RERIZET
bh2B, TOFE—-LLTHBREINETOND, MEIHITBWNT
ICP £ =XV vV 73225 KBTCTITbhLaN, £ OB A KB
WML EWEREERARN DY CBFO#E MR b3, R L LT
ICP D EERE,PRBD, T Th A id, &b MEIEEERS
B EEMOBEHBEREONMB DRI —FA Y TV T ik,
MABBEOP TR LODFEMEMEAIBELS, MBI T 2HEFHR
BEOMMBMERLHA 2D, MABFHICETI2HEBIEL L TA
YINLTUOERMRbbELTWS [1,5,12,22,83,96], & EE
CBWTAY IV VHBTOBRBKEEEZRE—Z VK 20 B
DEREEA O ICP X, 10.7%x2.1mm Hg (mean=®=SD), #MHEIX 7.9
~14.7mm Hg & ICPORE 2T -7 3 EROHMTHEEZRZIRD b

T, TNETIIHRESIN TE ~ fiberoptic monitoring system
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?WE%ﬁot%%LE%ﬁﬁ@lwt\@iﬂ%@ﬁm%en
TW72[6,7,85], L LD Z & b, fiberoptic monitoring system
ODEMICED ICPHER, BREMLEL., RELEEABLAS
rOBFRRMEFETHD EE XL bR,

A GEREOMAEHMLSLRMEEICL S ICPTLEICH T 2 BEAL
BelLT, AIRE, arFaxFunf R, SAEYL— bR ED
KER., CBF oAV Z B L L BBEIBFE. E2R3EHEOE
FEVvocABMERL, HBEFTOURSCEBEOM & Vo 24F8
BERIZ T T3 [6,10,28,54,85,94), AFEBRIZTE WV TIiX,
LELZ ICPHLEIWHPHBIEICELD ICP~0HRE2MB D, /NI
WA FIRTINETITLRLTE TWBDUTOHEZ P BIE
ELTHTole, REIX, fER LB EEESRIC Sphinx position
CEEL, EBZLOBMBE LY 30° 2L, EHREBIZL DM
?&ﬁ%ﬁﬁﬁ%%%lﬂibtoﬂi‘ﬁm N T o i #EFFICix B 8 3 & e
( autoregulation) 2 f#F fF L . JE autoregulation & fkb %
autoregulation IZ & » TR M & R % £ @y = & ¥ M §f # & 2 17
nTWwWa, {£L%¥ autoregulation . ébﬂmmtlﬂ@ﬁ@%ﬁxﬁif
(Paco,) IS %7 L. Paco, BEE I L 2 1% JA BH pH @ £ {Lic #I
WEhMMLEEXREZEXLTWS, TO7® Paco, # B2 X % M
BIXHEEE L CBF MMM . Paco, B2 B iC 1T 4 M & 13 UL # L A% M 3%
BRI D, TOTEDODRERTIEZ, MEAKL~DE Paco, BE DR
D ECBFHMICTED ICPO LA ZMHTHED, RUVFL—F—
W THREREEZITW, #F9 Paco, # 25-30 mm Hg #EPHIC #EH L 7=,
SbHbI, TAEIZIE, CBF L MEBER#FRZE TR IRV YV
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TEEUCyROTZA=FFEBRAE | MM, WA H . CBF, ICP
ETHREZ2Hx2 IV EY L — ME2HEH LKL, Bagley iX. FlJR %
T%é?yzh—w%ﬁmb\%@IWK%?%@@%%%%L
Tw3 [10,12], L2 LZ2db, w2 =F— VDO D> ICP HD %
BR . EHEEAOHENEORRACIVRBILBIZRERERALEL B,
AEBRTIERFRBEICLS ICP~0EEDRZRET S L %2 H
BELTWD I, FIREOERITIITLR» -,
BEHEBRORMN,. T-ERYANFOHBICLIBEREIR., “EBE
Monro-Kellie R N O BHEM L WO HIBRH 2 EMITH LWV ERH
%W%:k?zyfi47yx%%kéﬁ\NPE@K&%%A.
DEEZR/PRBICMZ DI EDITITLN T WS [43,54], AEBR I
BITLSHEEAFHRABEEME ICPRAOBEBEIZONWTERT S L.
FEZURLAEE 2EZRLEEIEROMEmMMBEILT. K £ 498+50.6
mi, 482.8*x34.5 mi & ZERA LCEMABMB I L TV, LirLA
B, iETEHE®ZO ICPEBIZ., F 2 EB THE (p<0.05) 2 R
PERLEODIEH L, E3ERTERBRIERMLBDOREZL OO
ERBREHRIBELOACVWREPo T, —FH, HEFOUKRMKE
CEVARE G B)RBEDERELIRTCVEE 2EZRTYL., 5
HWREBIZEY ICPLEETVEERT S L., BEMOSNE S
IREBERFO ICP EHEREERDON RS Ao TV, &b,
AR Z AT 28 3 ERLE, EHABICEHESHEL T =8 4
RBROBEDREPLBT 2L, BEI3EROFEEFHEL © @ HIZ
879.1+71.5mf (25 4 EB O BHTH A B 98 T B 1X 1834.9+96. 4mi & .

FAEBRTORBFEBEEABEUERBE STV ERE S 22 b b ¥,
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WAoo ICPHRDIIEIEBRTHE (pL.0)RZBMI BB D LN

cx L, BAEBRTRARREIRD DN Ao, 2D
&mB\@%%m%miény7§47yxwﬁﬁmm\ﬁ%@
KM E D EFIEFERL, ICP ORLEB IR T AHEFTOMBEINZ

\

FORFTTRFIDIRBEDRIHNHFTCERVI LR TRI NI,
—F . BEUHOREDREZERET I L, EERELLIFAMED B
4 0% DL N HEDLNEE (pCO.OB)KKBAERLTWWE, T,
FEBAREBICE D ICP AERCUBEBURBIELZT TRAEER
REDREOBLAARP > ZH 2 EHRTR, ERERIARICAE
(p<O0.0B) WA ER LT W, TO®H, ICP Ou#E L - &EF~
ODHABBRRERER, BEFORKFLET CRIEBREYOR O A
S RECHH I EMRBERE, Sbic. H4ERTRENRR
BRAEZOBRT S E-DCHEMUBEBEORAEZT > TS, 2 O,
R EESERE LD OAEE (pL.0B)IEHAERL, HER ICP
TERTHRENIZEMICH L TCEEMECERODRAZITS> 2 LT
+ AR ICPBABFTEIRIOTIE R LEZ bR,

VW THE 2ERICBITDHNEBIIREBRFO ICPOEHIZS2NT
ERT 5, AEHMEBICES ICPOTLERROERIT. BHEF
WA OHBEFHECTHETOERERIZIT >, ICP FEHEH
BT s, AdCERLEGBHRIEELEZ., RESBLER L.
ZTOBBAICBLIT A _BEORIEBHEZ R LE, S, EFB %
bR+ 5 & ICPREBAMEDD BRORLEVWEZRL, TOHWD - <
W e ER LEBMOMICEE LE, RITH T 2 MMk o Bl
AE#HAR. NEBIR., F#EHRRO 3 >OBRP»TLA TN D,
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T 3Oo0HRIE. EBENOMBRALZALEZZRHF > TEY .,
ANEBREYV—DOHBRIZEERIRZIZ &, ToWRICHL TV
o RE»SHEHEINLBFEANOBORIEZ VIS W, 2
¥ HEHBREBCAOAEZ_HAELEDHODH O RE RED L,
NFHRPOFEHERLTVERERS ., LBEHEBOREEZRXTIC
S WVWHEBHR. SR IHETHIIR~CHMEBICHKRBEEL LD, ICP
NABFRICEASPLE VDO LEEZDLN I,

BHE .M BIT A MIEMWMBIX, autoregulation M IZ LV — &
O CBFRFEEALTWVWSE, O, HbHHBEANTO ICPOEHIC
LT, ICP EHOMBIEEL., MO EFROIME - LK, £F M0
EOEBIZLED CBFOANT VAR TWDS [41,89,103], L
L., 2D autoregulation HITHEHNOSERBILHE . T O
G ®B L7 ICPTLE R M TIX autoregulation @ o @) & 28 K
bha7d, CPP R EFET CBF oL NHEWWTLES [91],
Autoregulation B O @ » 2 < 72 % ICP OB fE X, 450 mm H,0(=
33 mm Hg). 400 mm H,0 (=30 mm Hg)., # 33-50 mm Hg, 60 mm Hg.,
Wik 100m Hge E MEFIZC Lo THR A THhLIRN GHEWVWEZRLTW
D2HEDOHTEH CBFEb o LRIOBEBE»»PoEABEmMERLTEY .,
FNEZBEZX DL ICPIZH T % autoregulation B4 1% . 30 mn Hg
M#E»PbZ0@BEE2Kk W, CBF OBIPBIBIPLBEZ LITRD
[48,88,89], & B iz, ICP, CPP, a2 v 7534 T V2D 3EFEDH
FRICBW T, ICP 2 20m Hg LTFTHNIT CPP & a T T3 47
PA2AOMIZEMABEARLE LN AR VA 20m Hg L EIZTTE$ 5 & CPP
DWMPIZHENI I T 2AIRBIPEHERT [86], 2%V,
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AEBROATFHMEAZE LICHEG I TWEZEK R ICP B O
1%, “f&E Monro-Kellie (R L7 I2 % -3 < CBF <0 i % B ik o X 4
B 72 B A & . ICP 2 autoregulation #tE B < FAME & & Bl L T W
D CPPORLIBBBILA, 2T F 4T AL CBFORAPIZD
e, BEELEBHRRICPH A EZERLEEEZLONTL, —F .
EEORE%. BEREABRONEHREERO ICPEHIZ, BPIE
B OBEBRBLIVLNISCBEINTVWE, ZOEHERDIX,
BEOBEICLIVH LYW IS AT UVABRERIN, F L\ ICP
TERB LR B JEB% BHIT ICP A autoregulation # ##
O EMBEAR A~ L., CPP O#ff L CBF ofma»AEZ b, ICP
L CBF L DONRT U ARBELLNTZTZD ICPOBWPEE /IS 2ok
tEZbRE, TORED, MABFWNICEIT DI PHRERT ICPO
EH % 30m Hg A FICHERF L TAT 5 2 & T, MMM~ 0ORESEF» &K
INRIZI A b B EEBExbhk, —MRIC. KRR CBF B 25 Mk
TEHEE, MEABRIAATENREEFERI bRLLOIADIN, H2ERT
BB OBEKER, BLXOWMRBRERIBE ST, EREMEMR
FFALBLTHLRMMAKICZ LVWERLIRED LT, SSHFRIER

WWE2HEBR~OBEFEIRDLONR Do T2,

-

EHlz, MEBFHEARRICB T 24MEBERO ICPEBHITOV
T BEHEEHEE L LY 300m Hg @ THET 2 &4 S #% IR E @ B
ERBIZAEKCICPEERLE, LML, ZO® O ICP OB E
BleoWwWTRAFEHFREORLRERRZY, ATHIREERO L 5 722
RELBALVEHRBALELILT, EEAFZELTIERIBLIEH Z

RLTWE, Bxof 288245 &, N10, No.11, No. 14 @ ICP &
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Mo W THBHEBEBROEAR., BLALEHIHZLR RV,
BEOLHFZRLTWVWS, AMBEHRE TOE., £ X@EBENSLEOD
PO RMABI L ORBCH LTMOLERIE, 27747 ¥
APETIZLIYVEBIRERET e TcERLA2D [19,89],
SFEY, NEBRREERO L > RMAARKOBMIZT L 5 ICPILE
BN B autoregulation 4% <2 CPP E HiC & % & K ~ @ CBF
DREEXTFLARLS LY, CBF FZ oML ETLELEE ICP
AENBEELEBREIRIRL RS, AERCBTI2MAEBEBROE
BlZBWTIR, ICP 0A#ER EF L bIZmMFRMPEMS S L CBF
BB L., EENREOBBEL LTHEFHBRIBRD> LEIET TS
sl ICP OEBmRA AR ARAVWEZTNEREA RV LB X
bhi, 20k, UBRMABEICH TI2HEFRICIMABABMOE
B LEENISLETHY, EHOEZEL TWVRWVWREIZX L
THHEBRHFOEBENMMLETHDI LEXDNI,

MEZHEBR TOFEMRRFRMICE T Z2HE X, Oliver &
Bansal @ 28 &E LR, ERZEB CIMBEE, B 2E. FR
REMAEBSB R TI2EBFRLLTREIFAMBE LT 28
[33-35,92,95,104)], ZORRIPIREEZHERE~ICHIN L Z L&
DRPol , FITEERIAFAERIBITIEIERLFELER T,
EWMFHRELTEBIVEGI/RLOBREZEMNRRHBFIRFA TIT W,
ICPOEEBH»LZOHBIEICLIDIZEZRAIAL L,

P KRB OMBICBY THMERRHIRAOGER 217
STEIHRICODWVWTEET D, FEIERTHMERFICHKESEHHE
BFEHBELEE, FERTRAODND2FMRRKGBIRFAIC 2 277 A4
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nrAkEMNTZ, BMEGRAMCYMN., B, mAOIBEICHERZIT
5 & ICPIEHABIZEAL, ThEZnFERHRAMELY bAHE (p<.05) 72
ERZRLE, BHEZ,. ALLESCEMRKRHFIRFO 2 5 B THA
HEITW ICP ERHIZHODWTHRE L TWS 2. Yl BAS#HEIZE ICP
DEBRIAZoNT RBAMAHKRIZE W TS 1-3m Hg B K O &M Q
ERTL» b o[95], 20 LR OBREIZCODWVWTAER
TS, BHOERTEIEFMRBHBRLAFPHEESINL TS
D BEBREZUMAL TP EERZIT2OTEHER2VWNEEZZDLNT,
FITAERICBITLIWEREVIRZOYM., BAGRELEKRL TH
5 . PMAHEET4.0mHg, BAKERT3.8miHg EF L TRV,
BHOBRELEWEEZ L7, TEAHFIT. HEMLEZ AT T
DR LELTREEICRELTVS, REBEWTAOHRLIEIZH D
MEIE+FWHICR2BN, Zo+FHEE%E DN KR Y
KRR CTHY [2], AoP L E%EED Rolando B ARIC b =
DZROPHFMRBHEMREIV BAMIATHERE LTSI D, 20 X))
BREMEAERLTEOTERVLEEZE XL bR,

HIERTO ICPOZE® T, EKUBAMMOYM., mMAKEEICE
WTRBRBRERFZRLEDLBEGHRBRBLPZRALTCVE, Z0oK%
H&EHAMKERMO ICPDZEE., WMRKL 7.0m Hg, W% 6.0
m Hg TH oo, $, MEVHTOoOWR., MAKEERICEIT 2 HE~
DB TH B &, N17, No.19, No. 20, No.22 ® 4 Bl 1T —B EH ZR L
TOBRBIPTZ2EMBLLONTER, MO3FATEIERALEBKIEL
AMERBOZLRBR N 2OD0EBOEFTITH T &5 iz, ICP & CBF
b%%%%&étwﬁ%uxD%M%ﬁ%%ﬁ%%ﬁbt%%@
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T Ito bz, AEBEBR ICPIR—MBMLEAEZFRTIN., BIZTHEZH
. FRICHE LT CBF R4 $ 2. ICP 2 B # A o 12
{ & CBF cit%éﬁé&pékﬁ&%brwé [50], ¥ 7. Fujita b
bRKICHBEZEALERUN TR IRE M S, HFMURKGHIKE L
MEHRAMAHEHE, TMNRRGFRALHEFRFERL CRCREHRD
IS BELZIER L., ICPL BATCBF ZHEL &~ [34)], B b X RER
ROBMBIEELTCOERE.RZRTHT, REHFROMHAZIT L2
Do BT 20-30mm Hg & ICPO LA X —BEHICEZ S H DD,
FEHMARLPOMABBIZELY ICPRRBIZEFEETTCHHEL., £
D% autoregulation M ML EHE A CBFIIEFEICKRFE I L&
LTW3, 250, AERTICPORBRAZEEZ2HEEZ 4HIZO0
Tix Bk DK > autoregulation A O < ICP DM %2 &8 2 T
Wik, —HHNICZTOREL %) CBF X84 L, #H L T ICP
OBALPBHBHEY, ZORMICHAIE ~DORBERERWA KO R EN
THONRICPHREFEETHE., BUOCBFAEMLAZD TIXR2WVR
EEzoNE, MO 3FIZOVWTIER, T ICPAREBEATH 3 &
D CBEAMERINEZEE, INRCMNBBEOREIZCE > 2O TR
WhrtEx2bhi, —hF. BEURAMORBMNEE., MK EO
ETORBBCBVTRERT ICPOZEHNITLALELZLATE D
FT.INHIWZDWTYH autoregulation OB ICPEEANTH
D RmERLARBCHAAB~ORBERELREN N TOR LD, ICP
DREREHR AR oTEOTREREINEE IR,
BIFERICBVWTHBEYMAMNZORKBEERMEIC LS ICPOMHEZ2E
RTs5¢, BAKETCRYUMHMBEBEAIERRIRAZLR., BRI 2D
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TR CRERORAZCHE (p0.05) 28 ZRL TR,
MEOAICE 2 ICPOREDENFT SN, 7. BEY AT
R R B I b~ W U Bk O 5 88 TCP AT VLB AS B B L 7 A8

WMEOHAZ TIIELALLEZEZIRDONNRLS ok, 72, WK
BRATOFER TR OLOEBUBERREO ICPEERELHMEREIRLTWS Z
EhbEZDE, UM j RBUEFRBMICEFEETLIHROMAIE & L
TORERBERTREN, F1ILERTERLAEBIRBIBEAR» S
MEIEE L TORHEMRMAFIR., REFHFIR. MR O IR
BERFRBINTE,

AR FERCBWTHERKROBRZIZ, ZL0H4BREICX » T— K
FIZIT > T&E TWBH B, ICP OJLEE L TW 5 fE Fl 12 X 3 2 58 K 80
B OLEBRCHEHLTRERZS OEFEMPE->TWVWD, RIE, BEOF
BT, BCHEBRERRLPAIBERERZFALCITbATWSE N, KERT
FTHE2ERLEIERTHEBEUMAMNICBECER 2 Y 7 v 7& LT
BL, @BEROBFHEIZHA Lk, Hoerlein b ik, MEBEES N T8 &
N8B ERITEROBEEZIT > CE2HREL T Y [46],
FEOLHE 2. 3ERIZBWVWT 2aniBOF T3, 4% LR ER TR
BEfTod, BEREHEOKEERO ICPHIX. H 2 EBR T 4.6
+1.4mm Hg, %5 3 B T 16.0*+6.3m Hg & F M R WK &H RIA O M H
P BI3EBRPAE (pLO.)IEHWHEEZ R L TWi, Pluhar
LA HRFOMEERICEW T, BEHEMAGEZ O 1CP 28 A&
MMEDBELLERL, SOIEHBENTATHREEXRATAE
WM, i, BESEEREBL TS [85)], 72, BEYREZOD
BEBRBIZOVWTEBRMBHESCSECER2Z2ERALAZKEL, B
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IOV TRHBHEICREER RS, BERXEABMLICBIT D
o B AR 1~25@0)F£b:ﬁéi5}:éh GIBE R O BEIXEK
BE*EBOLEIEDTLRVEIIPRBWVWESbRS [77,79], &
4 FRIECBVWTEHFMRRKRHBIRAOBEEZ ., SEEOFBRITITDL T H
BALE-HEERZBEELEZD, IRBZOHAMRMHA TR RMERE &
FEBRFOBICHEERBAB I o, LML, B 2ERTHE
ShE-HEEEcToABM» b0 EBICH LT ICPERAEZICTLEL
TLEIZ ELEEZD L, REZBWTINHEO ICPLEN FHE SN
ZHEFIZAHLTIE, URLEAAEFOBEHEEILETHIINBEEROD
BREEITbAREWVWZ LT, ICP LWEOIMH &, IEOISHIL L DE
ZHIRH LERE2ERBLERIOTERZRILES I bNTE,
TMRRBRAOLBERE2IToEE 4AEZRTO ICPOEBHIZOWV
TERT S, FEFZ2HET S EELBIC ICPRERERIERMEZR L,
EMOBBEORZITY AR (p0.0)RBAZRLTWVWE, 20
EREEOMBAICEWW THEMRMeFIkIT, R~ &®AT D5 HE
koM BECTCENL, ICP OEZITo»TWDS, 2D, FF
FIRMEFR» S EMRRBRA~0omEE2ER L TH ICP XD
LTHBY, BIEURAICED 2275747 2A0¥H L F M KK
FROBESWUWRBEOEEICELY ICPOTLHEREL LWV & MBRE
N, 7. AMBEBESDHRZIT S & ICPITEIZH E (p<0.05) I B
P LTEY . £WMRE. W“ﬁ“ﬁﬂjﬁﬂiﬁﬁ%%@m?fﬁﬁtﬁﬂcgté%gﬁ
AL TWVWRW, EHFOBEBENBHEICEE W THEMRKEEIREZ YA .
RBROBIzHERL, BRCEMRRFRFE O GIR EZ 1T > 724, &
BROIA%ED ICP OFEBHIRIIKBEOLA LRI NZ D o T,
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Fujita b DR BIZ X2 HFMRKEFHFIRMFOASH 2B W T ICP %, 20
nmmktﬁbzybm—wﬁib%%ﬁ<®ﬁ%%btﬁ\ﬁm
MiIcHDLFOEMBBEEIN T, ROMBRICITME B FET
Pl BEELREFRIELRNWE LTWS [33], Fujita b O EBR
TOICPOLERIT, FERFOUBRPLEREIB L W BEELITDL
T HFRMRRBRFEFELOTFEZEICALAEZRIHMBEOEAEZ L TV S
HDAELEZEEZXZLON, MARFHICRE T 2 MK KRE KA RE
DWVWTIHE, BIZbB 7 ICP D 30m Hg A T TOHE L KE i

1%y

¢
fROBIFICELY ICP~DREBIEIBHR T LEEILRE,

WMIZBWTHE»DMEAKE~ODE@EBIX, MM ETHEAR
? tight junction TR I NI MBEBMBEMIZEVHRBEALTWS
—RICEFEIP B LABNR DHICB T 3EWI DL EAMK
BORVYEHEIBHPREINDIN, HFR43000 U L0 BEAE
DBEBIXHTOLATWE, ZOMEMBEMIZ., BE. Rk Lo
HHRELH CooMEICBVWTIRESNRS, BE, MEMNBEM
K8 FF ffi iX . fluorescein X Evans blue % ff i U 7= o7 { & 3 3¢ {ff .
CTMRI ZHEH T 2 G F M. BIMEEF M. Ak 5 BT m 29T
b TWwWb [41,83], KEBRTHEA L 7= Evans blue 12 & 2 T &
REMBEBZ., FMERBRFAOOMREICR T 3 EERICBE WV T MK
WMEMORRLZA2 DI —BHCHEASATVEIEMETDH 5,

r

Sato H ik, Z OFfitt THEM &N B fluorescein & Evans Blue
D 2OOBFOMEHAEMNLZ LN DHEMEE LT, fluorescein
IR D% 43 5 A7i2., Evans Blue i M M 4 48 28 o 35 4 4 3
MICADLBNZELTWSD [92], £7 . Yoshimoto It 4l ik & = % 4
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HL.ZOBKREE OHBEZ28E L Evans Blue @ iff H 12 X # Ik E

TENRESHEELTWS &L [104], HUMRKRHBIRMAPL K E
R EZMIECHEIEZHEO P T, Kannuki . ROFMRK
BRIAL T ZMAME L7 CEvans Blued IEHH I £ < BLE I h 22 h
o, L2LEnb, RERIRKEHFERAZMAHLAEZFE X, KA
BE»bZDOTFTHHEETEMND Evans Blue O HH 2 3 L. Evans
Blue Ri#EH LK BHE OO EFABAICEIHOLAIABRZ s LT
W3 [55,56)], £/, Fujita IR T, Fries I K CRKEOER %
TV FMRREFRMZ T 2 L7 TIX Evans Blue O i H
IHBEIshErom LT3 [32,33], & 512, Gotoh b DAT
ST EZEBRTIE, FUARKBIRFEZ 2T CHRERBGBGIRZY v 7
ATHHEHLELEBET, ICPDO LA ITHBEZ S 22 Evans Blue @ ¥
FEREINT, HFUMRRKRBRMA~BELEALEZHETRX. KAHE
O WM & B Evans Blue M BIBE I 5 & Lz [39],
Cervos-Navarro b . M O H M RRFHFIRMICHIE 2 EALZHHE
BOPTREHFMOAEEMSEEZRTBLTWVWDS, EEiX. REHIRK
PAHIZC X 2K HE CHOEvansBlue D FEHIIKBAHE LA EBE L ORI

L U-fibre @AFET O LOBEHA~NEFERLZVWE L, KAKT
B 5ZECHMIT U-Tibre BE B X EEN Y XA TRV E Y
LTWwW3 [20], AFEB T® Evans Blue D EH X, ICP H F — F
NVEABHIZBRRBLBZINNTEY, hoBEHBROKAE., AE Tik4E
Bahhhofe, EHIT, AEBRTRIOEMBEMORR % &M 3 /-
DI MRIZBIT2ERBRELINNEZ 5 BEAIRIT o7, MRI & % 17
S 6 FlETHIZE T, fiEE ICP I F—F VHl AERE LI
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Gd-chelate MMBPIC L2 BEFHEIBESIAL TWVELO O, K
ERLAEFHRIZBVWTRBAREBENRTELT., FMAMRKFHIRE O DR
BMEEZSVWTIER, FUERBRACESKREHFROBFIC LV
AEOCZELWAERE LR WD, MIEMEAM O BEF X A
hb&&EZbhil,

BAERIIBTHAFRBAENBEECTIX, ARBBE T ICP I T —
FLRAEBCBRBLEZHOLENBRINEN, TOoOMOKRAHE
LHEICBWTELVLWVHOLSLEREEELZELIBD oo, F
BTN B R T B ER ORI H D EEZ.
TUMERRGMAZOBR LEGEEARESLEORBECRBELTEEOD
HMAAER TCRBEEINR TWVWER, FUMRKRFIRMA & ZE#HIK
ZHEHLEER TREINTWVWSA XS RKBE TOHEE R B MIX
BEShih»oi [32-34,39,50,104), AE CToEILIX., E1IZ ICP
AT—=TNERMALELAFRRY, FUARKHBIRFAODERBEEO ZD
BT ERBBEHROEFZBREEOELLBIBE I N TWHE, Gotoh
bk, ERWKR#BMRMZ 2 p TS, REAFRZAHLEBHEIZE
WT, RKEBERAEFEF-RBHEOMBIABEOIESSHFEILEZFHE L L
FREEEZLIBEEIND 0D, FHIRFENZHIE CHASHL 2RI
HFoNHILELELZEMAOLEABE TCORRBMLIIBEZIN 2oz
ELTWVWS [39], EMRRKEFR M EREHRIROHHAEZIT o2& O
REMNRBLLEBZLELoBEFRIE., MHBHEBEB» O AR H MO
spongiosis W B I N D X 51CR2Y ., FAH» L 24 FFMAT &% I
BEOBESLELEMROREEIBARB IS L3510k DY
[20,32,56], & 51iZ Deckert Hit, 4 BHICMEAEICT X k u
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FUTHBOZOND2ETHOEEN, 4 BREICITHMEBMEIX
BLZYVT7HREYS~ 7207 7y —CoEERILLDRAD ELTWVWD
mﬂoﬁ%%?ﬁ%%kmw@ﬁgmﬁwT@ﬁﬁ%%Km%
DHELONDIBEELRFBEEEAPBAEIN TV, Gotoh 5 D
IHhDEORKBETOMBABEOIESY., ETHERLXE O R
RO DNRP oI, N 26 CIZBEORMBMMEEZLLBEZS T
R, T0oEEFHERRERO—IZRABLTEY, AEICHML
PHRMEROELEELIBAEI R T2V ED ., T KKK
ROBRBIZKMBEHRZETEBEBICAEALCLEELTRERRZLEE XD
e, #ii#% 14 BRBIZHBRZIT>72N29 Tk, MEHEBKOBES
KEBEEACBTDREMELRMECOBELRZY, ARV TR
HEPBREIhs2b00, MIZELERIXIRDLNT ., HMRRK& KA
PBRICELI2PMER I DEZLEINDIERIBEHR LI EZE 2 BN,
FREMABEAIRECRELBEEELELEIEEZE IR 26lIcB 0
TMRI I ENo25 03, AR RKERICTI BAB TEES. T2
MAG CTEESREZRLTUBYVEEEFAZRLTWVWE, Z 0 fF T
HREBRZHNHACEY TCORBER A EIC®REOZESEE LS ER
ShTEY, MRI FTRALABREZENFAC—EB(Aa2bhit, F 7=,
No.26 DEEMMFERKWVILIC, T2RFBRTCHESOHEBENED b h
MEZHORFATHORERAGCBREORBEBEHEALARIBR2Ih T
o MEBEOFEIZ, EICMBREEEZIEL O F FEZEICS T
b, MEBEEEZFEOFBIT. RFEBFICLIVERED 1
YRYTIBEESRL, MEAKZEZEY ET 3R KLY BRI L
WLTWVWS, MBEMBEAMICRIEERZ2OATEARBL R, #
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DD CTR MRIC X A2MBHRI ALY, —F, 0% FEF
oo BT, MIEMEM OB LY miEE kRS MEERRZ
WAET S, T DD CTRMRI THBHEIALZOND OO, M
BB EELTWS [41,83,103], 2 h b o fFE» 6 MMFN
CHEOoREMHEEOLZDONRT 26O MRI TREZ2ZFET 5 L. 2
Bl s MRIO T2 BMFABRICE OV THRYDEN & bl & %k =F R
LEZzENAEN, HBREOMKEEIZ T Evans Blue D i L IX B &
nNTELT., Zo2flTHREEALTVWIRZEEELIT. EHEE
Chd—BHEOFHFRETHY . HFMUMEREEIRFE YRR OFHHFI
IabottEZXZLNT,

MEHBEORBIX, FMBERCFETIRBELVELESNL, £
DWIWIZTEIWCHRFAAICEHT I ZEBERRMNICK > TITOHATW
3, BEEOb R ROEUMEREMAOFAHKB O MFHEHEZ HE
LTBY, A~ ) CEERICHKEZMMEANA LAWY TH
MEEEEZMEmE CEIEREZRDTWD [71], ZOH R, HE
oA TRMBOLRI AN o R 7 B LUEOIEMK
MTHRBEILFREOIERDIADND X 512725 &L TWDS,
L2 L. EEb0FERAMOMNMELELZEERML TE LT,
ROMBMEERBEEICLIVZENAZA DN S 72O K=MK Z N EHE»
BOBRNERTHBETIZLEIHELVWEEZLRSE, AERIZBL
TEHRX . BAEBROWA-HE 5B BIC|MBELEZ MRIFTAR»» B,
tES [58] o FEE b L ICME@MBBEEENIZIRD, b
MEzHEMBL, EEEOHNAN - WEORMEGBHERO CITEHO KL
WEzToT, TOFR., MEBHER L CIKEHITE W TDH AT -
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W cCRABZREZEIRD>bN T Ao RMUMEOCIEKRIRD L
N of, Fujita DI FMRRGSRAMASHAZOMFHMIE & F M
KRR E @ W E A B B B R T A BE B R R B B K
FECTERMBBAEICEARETIEZODAKBEEORETELTH DI &EE X
TW5 [35])], £, MEMBORIRIE., HFMRKRFIRMFZT TR
o FHRFALHEIR. BRIV Uy X7 lfrobBRNIhd ED
MwE L H Y [23,41,42,68,83], H M &Ik & AR IE © B 5 % O ¥ F B
ORI EMERSBRBUSSAOBE»PLORENICTLONAD LD
FERERRBRMODBRICL 2B FHBERREFZIEEL 2V &M
KRR XN T,

UEoZ &b, ROMMEHEER IR IX— 5 mMEORERIK
BETTHRYVIEI>OTERL, FUmLEMNET.,. RE@E & XK
KA mAR ks 2MUMBIBIZEY., RAMICKBEELRIATRTDH
22RO, HFIZETOMAEIEE L TOHEMXRBGEIR LK
MEEFMEOERRN DD ZLICED., HURRBMRAOBAHS
GREVSOTLBRIETICPOMMBMICRETREEN DR, S b

BMARERSLHBFHREIBEINLRVI LS, Z0 & 5 i
BERZAETHI PR EINTEZ, £, MABFEIHFITBIT 3
BEOEET., BEFEO ICP TERIFH® ICPILENR FH I % EHlIC
HTL2BBIEHEE LTCEHEDTHARIERNTRENE, FOED, T h
EFTHERLINTELELRMEMOMBEZEIEH L TV B HMARRKS
RFOBIEZITI>ZLIZED, MABRFHEZCBWTHER * /A @
BHIZ7 7 —F 322 ERAMEERY . 7280 %%%IRIAEH
CRELEZBEBCXH T 2FZLUBR~OBEEISHABITRE S Lk,
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Bk, MRBE SR TE KON NSRRI ICH T 5 8
BATRETHIC L EMR L., BEBKB T 5 EMEAET 7 1 —
5% 45 U 42 4R W IR OF JB DB IS 58 45 U 2 9B 00 55 4 A2 A B 0 o
FEsIZ B E L TCERYIT- 2,

1. &R BT 20 & B

RBEE QI B THE R RRKREHIRRCESHE /KRB &HRO X IT
R AR EMNEEFRAROITEYE L TEY, HAUE@EL
BUmoORGFmMEZRLTWE, FTH P HMRKEHR YA E
EERMERIT, WEHEERICTHEUMRMBROZF WA LT
BYOD.3 FATRRRMNT &, £/, PHERMRKBKMBERO X KX,
ZEHEUNRBEHEIROXKE L bYWEL T W, TUMRRHIRMAZ ER
TOXMIEE, DAMECTCEMNHEEBRAOXTEYAEPBRE S
N, IHIE, RMPEERNZTTHMEHREOYAIBEE SN L,

2 . Fiberoptic monitoring systenm L:oté ICP # &

E—=ZJ7 VR 20 HOA YT VT VIZEDEHEHEET T FIH
BAERI© ICP X, 10.7%2.1 mn Hg(mean®SD)TH vV . #ith o & &
HIZbRELEZMMAES S, Fiberoptic moitoring catheter
DHMEBRZAHTI2RBEABRFORER. B2ERLE4LERIZT
Tol, BA4ER TR ZOMNABEBKICEBRA LA MM & MHH
MABCEI I/ n 7V 7ToRENBESNE, 7. 5 2ER
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CEBWTHDHMMEBROBMBEIBE SN, FLVLVHMOLARIRD
T, ~"EVFTIVERRBRLEIZu VT OHEEIBES R

T W7,

3. MEBYBRBAENZL CKEBEDRIFIZIZ2BED R

E#® ICPHBEIZCEWTHEBEURMESCBEBEYBRZ{T 5> & ICP
TAERBALER L, AT ICP & E LA E (p<0.05) 72 B E %)
Erfgonl, LAPL22BL., S4HHFIRESE 21T > 7 ICP ©JTi
KT, EF ICPEBIZCTCREDLONANTVWEMBERTURICEDS A
ExBEYREAB O LRI 2D, BEURA 2T 2L THER
(p<O.OB) RBEBDRIBGE LN D K HITi2»o T,

4. FH M RKEIRE O RS BRIE
BHEAFORESRZ. EHEUMAMNZ THEMRRKRERAZ P L M0 XN
FRAB/ALTWD ROF%Z 2»ATTYM. B, @MW & IEICHA
HefTok, WEUMAMZEOFMHAIC XL 2 ICP X, mEOREZ O
RMBAMHEEMEASETEE (pC.05)RRAP 2R, WHEMEIZ X
23T I7AT  AOERICELY, ICP EHFEIIH I TV,
T, BEYHAMMZ CORMMBASHARO ICPIZEZRXR Db T, I
®ABEBIZHERLZEHRMIEEAR S P HEMRBERIRO XL
BRAKBE®HROXWICLI2MNABEIERBIhEZ b, Z0OH
HE2T o2 2 TOMIECFEETIPHEMRMBROMAEI B & LT
DHEMENR IR,

84



5 . &K IRR O Y ER#E

A oo BB B % . AR KRR Z P KRR 2SR
ALTWAAOYM, BUO 2 »FremeEL, 2ofkxEosn
SREBMRAZEBR UL MAUEKYBEA%O ICP X 4.2 m Hg & B9
M LAE (pCO.0B)RMA ERLE, HBRRKEFEIRHAOY M
. BRMEAHZ2ITI> L. £ £h ICP T 4.5 m Hg, 4.6 mn Hg
LVHEEBE LI EALEGHERSIT, TOFEBOURZIT
5% 4.8m Hg L BE R EHIC L EF 0 HMRKFIRMEDERIC K
5 ICP ~ D ¥ ﬂ%@%ﬂﬁ#5koit\W%®MMﬁ§\ﬁ
HABBRECBOLWTHEMRRGIRADERIC & 2 0Kk HEESO
FFTRIEIBD bR o,

ek, HUNERRKEBRAABCEELE LELEEREOS2UBRITEE L
ENTEERN, AMEIREIY, RORBICBITIREHIIROBER
Bicik, Fm., ERE. RKERERNLEZELEh zEET 5 /A
BRAGEELTHBY, BEHELOBR2COBRAHRBIH LREE
ERBES ThHH IR RBREINTE, . TORBIKEOFELEIZ X
D, INETHRLENTEAAMEMNBTBOMBEEHH L TS
BFERMRRGIRFAOAHASLCOUBRPAEBTHLL2 I LA RBRIN, HIE
FREHR BT EBEBELRTT T —FBAEBERY ROBMARF
WieH e FEERT ZENTE I,
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KEERZBDEODEY, REWBEZHEE L BREZBY X
LRI R EBMESBABEE _HaExE HATHEZRE, FEF
s WHER&ZR., RLCCRAERE —HFRE BRANEBED A

THEERIBRMOBEERLET, E. BEBEOHEEZBY E
LEABRSE ML BRUNMBHEN., RE RHHERICEIE
MBELE T,

AFERIZEL, @B H L HAEHEZVEEEELLEKRARZRE
2HBERBREHREE FRFHEBE. AT TEE. TLTHH
2E _REOFERICLIDEHVEZLET,
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Table 1 Data of Experimental Material.

Group | Number Sex B. W. Age
1 F 10. 0 18
2 F. 8.8 16
3 F 11.0 33
4 M 15.0 17
Group 1 5 M 10. 0 18
6 F 8.7 18
7 M 9.8 19
8 M 11.5 25
9 M 9.9 14
Mean 10. 5 19. 8
SD 1.9 5.8
B.W. : ke.Age : month
Group |} Number Sex B. W. Age
' 10 F 9.0 19
11 F 9.0 19
Group 2 12 F 10. 0 18
13 F 9.5 18
14 F 9.5 19
15 F 10.0 19
Mean 9.5 18. 7
SD 0.4 0.5
B.W. : keg.Age : month
Group | Number Sex B. W. Age
16 F 10. 0 19
17 F 10. 0 30
18 F 10.0 30
Group 3 19 F 9.0 21
20 M 11.0 21
21 F 10. 0 32
22 F 10. 0 33
Mean 10.0 26. 6
SD 0.6 6.0
B.W. : ke.Age : mont
Group | Number Sex B. W. Age
23 F 8.6 41
24 F 9.0 56
25 M 11.0 29
Group 4 26 M 12.0 69
27 M 12.0 67
28 M 10. 0 21
29 M 10.0 65
Mean 10. 4 49. 7
SD 1.4 19. 5
B.W. : keg.Age : month
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Table 10 ICP during external jugular vein compression after durotomy in Group 2.

Group 2
No. 10 No. 11 No. 12 No. 13 No. 14 No. 15
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Table 14 ICP during compression in Group 2

preoperative | before compression| after Max Dura mater suture] before |compression| after Max
No. 10 9.5 26.4 2.1 43.0 No. 10 2.9 19.2 1.0 27.0

[ No.ll 9.0 21,5 6.5 | 33.0 No. 11 5.7 11.7 4.0 | 21.0
[ No.12 8.4 30.3 6.4 43.0 No. 12 4.1 19.0 2.7 27.0
No. 13 8.2 20.7 5.3 35,0 No. 13 4.0 13.5 3.0 20.0

No. 14 10.6 32.4 6.9 57.0 No. 14 5.0 25.5 4.0 34.0
No. 15 8.9 39.2 5.4 57.0 No. 15 6.0 26.5 4.9 38.0
Mean 9.1 28. 4 5.4 4.7 Mean 4.6 19.2 3.3 27.8

SD 0.9 7.0 1.7 10.4 SD 1.1 6.1 1.4 7.1
Craniectomy | before |compression| after Max Postoperative before |compression| after Max
No. 10 5.2 23.8 3.0 39.0 No. 10 7.7 29.3 4.2 38.0

No. 11 8.0 18. 1 6.0 38.0 No. 11 19.0 29.9 16.1 40.0

No. 12 11.0 30.5 6.5 46.0 No. 12 20.5 28.2 20.5 41.0

No. 13 8.0 22.1 5.4 31.0 No. 13 11.9 24,1 10. 4 35.0

No. 14 9.9 37.9 5.0 47.0 No. 14 11.9 31.9 9.4 41.0

No. 15 6.8 34.4 4.9 50.0 No. 15 1.9 36, 2 10.0 50.0
Mean 8.2 27.8 5.1 41.8 Mean 13.8 29.9 11.8 40.8

Sb 2.1 7.7 1.2 7.1 Sb 4.9 4.0 5.7 5.0
Durotomy before |compression| after Max cran}i)gism?farea before press after Max
No. 10 2.9 7.7 1.8 26.0 No. 10 9.7 13. 4 6.6 15.0

No. 11 4,0 9.9 2.7 24.0 No. 11 16.0 30.6 18. 4 32.0

No. 12 4.2 13.1 3.5 21.0 No. 12 23.0 39.0 18.5 43.0

No, 13 4.9 7.9 3.4 14.0 No. 13 11.9 41.1 11.1 46.0

No. 14 3.9 17.9 3.1 24.0 No. 14 11.0 33.0 9.2 37.0
No. 15 3.2 18.1 3.2 | 280 No. 15 12.4 33.9 8.5 | 43.0
Mean 3.8 14.1 2.9 | 22.8 Mean 14.0 31.8 12.0 | 36.0

SD 0.7 4.5 0.6 4.9 SD 4.9 9.8 5.2 11.5

unit : mmHg
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Table 22 ICP during ligation of DSS at rostral point before durotomy in Group 3.

Group 3

No. 16 No. 17 No. 18 No. 19 No. 20 No. 21 No. 22
-5 00”7 38 5 1 9 5 5 10
-4/ 45" 8 5 1 9 4 5 16
-4 30”7 9 6 1 9 4 5 16
-4 15”7 9 8 1 9 5 5 13
-4 00" 9 6 1 8 5 5 13
-3/ 45" 9 5 1 8 5 6 12
-3’ 307 9 5 1 8 5 5 12
-3’ 15" 9 5 1 8 6 5 11
-3’ 00” 9 5 1 9 5 10 11
-2/ 45”7 9 6 1 9 5 7 11
-2/ 30”7 9 9 1 9 4 5 12
-2’ 15" 9 6 1 9 4 4 11
-2/ 00" 9 5 1 9 4 4 11
-1 45" 9 5 1 9 4 4 11
-1’ 307 9 4 1 8 4 3 11
-1 15" 9 4 1 9 5 3 11
-1 00” 9 4 1 9 5 3 10
-0 45" 9 4 1 9 5 3 10
-0' 30”7 9 4 1 9 5 3 11
-0 15”7 9 4 2 4 4 3 10
o’ 00”7 14 18 15 30 23 15 42
0’ 157 13 17 8 31 24 14 47
0’ 307 13 16 8 33 22 14 46
0’ 45”7 15 16 8 32 22 14 43
1 00”7 14 15 9 32 22 14 40
1’ 157 14 14 8 32 21 14 38
1 30”7 14 14 8 31 20 13 36
1V 45" 14 13 9 30 21 13 35
2/ 00" 14 13 9 30 21 12 34
2’ 15”7 14 12 9 29 21 12 35
2/ 30”7 14 12 9 28 19 12 34
2’ 45”7 15 12 9 26 18 12 33
3’ 00" 17 12 9 26 19 11 32
3 15”7 17 11 9 25 18 10 31
3’ 307 17 11 9 25 17 10 30
3’ 45”7 17 11 10 24 17 10 29
4’ 00" 16 10 9 24 16 10 28
4’ 15" 16 10 9 23 17 10 26
4 30" 17 10 9 22 17 9 24
4 45" 17 10 9 22 17 9 24
5’ 00”7 12 6 0 6 7 3 5
5’ 157 38 2 0 7 5 2 4
5’ 30”7 8 2 0 9 5 3 4
5’ 45”7 8 2 0 7 5 2 3
6’ 007 8 2 0 7 5 2 3
6 157 8 2 0 7 5 2 3
6 30”7 8 2 0 9 5 2 3
6’ 45”7 8 2 0 7 4 2 3
7 00”7 8 2 0 7 5 2 3
7 15" 8 2 0 8 4 2 3
7 307 8 2 1 8 4 2 3
7' 45" 8 2 1 8 4 2 3
8’ 00” 8 2 1 8 4 2 3
8 15”7 8 2 1 8 4 2 3
8’ 307 8 2 0 8 4 2 3
8’ 45”7 8 2 1 8 5 2 3
9’ 00" 8 2 1 7 5 2 4
9’ 15" 8 2 1 7 5 2 3
9’ 30” 8 2 1 6 5 2 3
9 45”7 8 2 1 7 5 2 4
100 00” 8 2 1 7 5 2 4




Table 23 ICP during ligation of DSS at caudal point before durotomy in Group 3.

Group 3

No. 16 No. 17 No. 18 No. 19 No. 20 No. 21 No. 22
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Table 24 ICP during ligation of DSS at rostrocaudal point before durotomy in Group 3.

Group 3
No. 16 No. 17 No. 18 No. 19 No. 20 No. 21 No. 22
-5 00”7 8 1 1 6 6 2 4
-4’ 457 3 1 1 6 6 2 4
-4’ 30" 8 1 1 6 6 2 4
-4/ 15”7 8 1 1 6 6 2 4
-4 00" 8 1 1 6 6 2 5
-3’ 45" 8 1 1 6 6 2 5
-3 30”7 9 1 1 6 6 2 5
-3 15”7 9 1 1 6 7 2 5
-3’ 00”7 9 1 1 6 7 2 5
-2’ 45" 3 1 1 6 7 2 5
-2/ 30" 9 1 1 6 7 2 5
-2/ 15”7 9 1 1 6 7 2 5
-2 00" 8 1 1 6 7 2 5
-1/ 45" 8 1 1 6 7 2 5
-1’ 30" 8 1 1 6 7 2 5
-1 15" 9 1 1 6 7 2 5
-1 00” 9 1 1 6 7 2 5
-0’ 457 9 2 1 6 7 2 5
-0’ 30”7 9 2 2 6 7 2 4
-0’ 15" 9 2 2 7 7 3 5
o 00”7 19 19 18 34 32 9 32
0o 15”7 22 20 15 33 30 9 37
o 307 21 20 13 33 28 9 36
0’ 45”7 23 20 13 34 28 10 34
1 00" 23 20 13 35 27 10 33
1 15”7 22 20 13 35 26 11 31
1V 307 23 19 12 34 26 11 30
1’ 45”7 22 19 12 33 26 11 30
2’ 007 22 19 12 33 25 10 30
2’ 15”7 21 18 12 32 25 11 31
2’ 307 22 18 12 32 24 11 29
2’ 45”7 21 17 12 30 24 10 28
3 00”7 21 17 13 31 25 10 27
3’ 15”7 21 17 12 30 25 10 26
3’ 30”7 21 17 12 29 24 10 25
3 45”7 20 16 12 29 24 10 24
4’ 00”7 21 16 12 28 23 10 23
4’ 15”7 21 16 12 28 23 10 23
4’ 30”7 21 16 13 26 22 10 22
4’ 45" 20 15 12 26 16 10 22
5" 00" 17 13 1 14 6 4 5
5 157 12 5 1 5 6 2 4
5’ 307 7 2 1 5 5 2 4
5’ 45”7 7 2 1 4 5 2 4
6 00” 8 1 1 4 5 2 4
6’ 15" 9 1 1 4 5 2 4
6’ 307 9 1 1 4 5 2 4
6’ 45”7 9 1 1 4 5 2 4
7 007 9 1 1 4 5 2 3
7 157 9 1 1 4 5 2 4
7 30”7 9 1 1 4 5 2 4
7 45”7 9 1 1 4 5 2 4
8 00" 8 1 2 3 6 2 4
8 157 9 1 1 4 6 2 4
8 30” 9 1 1 4 6 2 4
8 45" 9 1 1 4 6 2 4
9’ 00” 9 1 2 4 6 2 4
9’ 15" 9 1 2 4 6 2 4
9’ 30”7 9 1 2 4 6 2 4
9’ 45” 9 1 1 4 6 2 4
10" 00” 9 1 2 4 6 2 4




Table 25 ICP during ligation of DSS at rostral point after durotomy in Group 3.

Group 3
No. 16 No. 17 No. 18 No. 19 No. 20 No. 21 No. 22
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Table 26 ICP during ligation of DSS at caudal point after durotomy in Group 3.

Group 3
No. 16 No. 17 No. 18 No. 19 No. 20 No. 21 No. 22
-5 00" 10 1 1 3 3 2 4
-4’ 45" 10 1 1 3 3 2 4
-4 30”7 10 1 1 3 3 2 4
-4 15" 10 1 1 3 3 2 4
-4 00” 10 1 1 3 3 2 4
-3 45" 10 1 1 3 3 2 4
-3 30" 10 1 1 3 3 2 4
-3 157 10 1 1 3 3 2 4
-3 00" 10 1 1 3 3 2 4
-2/ 45" 10 1 1 3 3 2 4
-2/ 30”7 10 1 1 3 3 2 4
-2/ 15" 10 1 1 3 3 2 4
-2 00" 10 1 1 3 3 2 4
-1 45”7 10 1 1 3 3 2 4
-1 30”7 10 1 1 3 3 2 4
-1 15” 10 1 1 3 3 2 4
-1 00" 10 1 1 3 3 2 4
-0’ 45" 9 1 1 3 3 2 4
-0 30" 9 1 1 3 3 2 4
-¢/ 15" 10 0 1 3 3 2 4
o 00" 14 5 5 7 5 4 12
o’ 15” 14 4 5 6 5 3 12
o 307 15 5 4 6 5 3 11
0’ 45”7 15 4 4 7 5 4 11
1 00" 15 6 3 6 5 3 11
1 15”7 15 7 3 7 5 3 11
1 30" 15 7 4 7 5 3 11
1/ 45" 15 7 4 7 5 3 11
2’ 00” 15 7 4 8 5 3 11
2’ 15” 15 6 4 8 6 3 12
2/ 30”7 15 5 4 8 6 3 12
2’ 45" 15 5 4 7 5 3 12
3’ 00”7 15 5 4 7 5 2 11
3 15”7 16 5 4 7 5 2 11
3 30”7 15 5 5 7 5 2 11
3 45”7 16 5 5 7 5 2 11
4 00" 15 5 5 7 5 2 11
4 15”7 15 5 4 7 5 2 11
4’ 30”7 15 5 4 7 5 2 10
4’ 45" 14 5 4 5 5 2 10
5’ 00" 11 2 1 2 5 2 5
5’ 15”7 10 1 1 2 3 2 5
5 30”7 10 1 1 2 3 2 4
5/ 45”7 10 1 1 2 3 2 5
6’ 00" 10 1 1 2 3 2 4
6’ 15”7 10 1 1 2 3 2 4
6’ 30”7 10 1 1 2 3 2 4
6’ 45”7 10 1 1 2 3 2 4
7 007 10 1 1 2 3 2 4
7 15”7 10 1 1 2 3 2 4
7 307 10 1 1 2 3 2 4
7’ 45" 10 1 2 2 3 2 4
8’ 00" 10 1 2 2 3 2 4
8’ 15”7 10 1 2 3 3 2 4
8’ 307 10 1 2 2 3 2 4
8’ 45”7 10 1 1 3 3 2 4
9’ 00" 10 1 2 3 3 2 5
9’ 15”7 10 1 1 2 3 2 5
9’ 30” 11 1 2 3 3 2 5
9’ 45”7 11 1 2 3 3 2 4
10" 00" 11 1 2 2 3 2 5




Table 27 ICP during ligation of DSS at rostrocaudal point after durotomy in Group 3.

Group 3

No. 16 No. 17 No. 18 No. 19 No. 20 No. 21 No. 22
_5' 00" 11 1 0 2 3 2 4
_4’ 45" 11 1 0 2 3 2 4
-4’ 30" 11 1 0 2 3 2 4
-4’ 15" 12 1 0 2 3 2 4
-4 00" 13 1 0 2 3 2 4
-3’ 45" 13 1 0 2 3 2 4
-3’ 30" 14 1 0 2 3 2 4
-3 15" 14 1 0 2 3 2 4
-3 00" 13 1 0 2 3 2 4
-2/ 45" 13 1 0 3 3 2 4
-2/ 30" 13 1 0 2 3 2 4
-2’ 15" 13 1 0 3 3 2 4
-2/ 00" 13 1 0 3 3 2 5
-1’ 45" 13 1 1 2 3 2 5
-1 30”7 13 1 1 3 3 2 5
-1 15”7 13 1 1 3 3 2 4
-1’ 00" 13 1 1 2 3 2 5
-0/ 45" 13 1 1 3 3 2 5
-¢’ 30" 13 1 1 3 3 2 5
-0 15”7 15 1 1 3 3 2 5
0’ 00" 20 8 6 8 11 4 15
o’ 15”7 20 9 5 7 11 5 15
o 307 19 9 5 8 10 5 17
o’ 457 21 9 5 7 10 5 17
17 00" 21 9 5 8 12 5 17
1 157 20 9 7 8 11 5 17
1 307 20 10 5 8 11 6 17
1/ 45" 19 10 5 8 11 5 18
2/ 00" 20 10 5 8 11 5 17
2’ 15" 20 9 5 8 10 4 17
2 30" 20 10 5 7 11 4 16
2/ 45" 20 9 4 7 11 4 17
3/ 007 20 10 5 7 11 4 16
3 157 20 10 4 7 11 4 16
3’ 307 20 9 4 6 11 4 16
3 457 20 9 4 6 10 4 16
4 00" 20 9 5 7 11 4 16
4’ 15”7 20 10 4 6 10 3 16
4’ 30”7 19 10 4 6 10 4 17
4’ 45" 19 11 4 6 10 3 17
5 00" 19 12 5 6 10 3 17
5’ 15" 19 13 5 6 10 3 16
5 307 20 13 5 6 10 3 16
5 45”7 20 10 5 6 10 3 16
6’ 00”7 19 10 5 6 10 3 16
6 15" 19 9 5 6 10 3 15
6 30”7 19 9 5 6 10 3 15
6’ 45”7 19 10 5 6 10 3 16
7 007 19 8 4 6 10 3 16
7 15" 19 10 5 6 10 4 15
7 30" 19 10 5 6 10 4 15
7 45”7 19 9 5 6 10 3 15
8’ 00" 21 9 5 6 10 3 15
8 15" 24 8 8 6 11 3 14
8’ 30" 18 8 7 6 11 4 14
8 45" 18 8 7 6 11 3 14
9’ 00" 20 8 8 6 10 3 14
9 15" 21 8 11 6 9 3 14
9 30" 34 8 10 6 9 3 17
9 45" 21 7 11 6 9 3 18
10" 00” 21 8 13 6 9 3 14
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Fig.1 Lateral view of the brain venous system of dog.

Dorsal sagittal sinus : DSS
Rostral dorsal cerebral vein

RDCV

RDCV » Central dorsal cerebral vein

CeDCV
Caudal dorsal cerebral vein

CaDCV
' Ventral cerebral vein : VCV
Dorsal petrosal sinus : DPS
Diploic vein : DV

Fig.1 Dorsal view of the brain venous system of dog.




Central dorsal cerebral vein : CeDCV
Caudal dorsal cerebral vein : CaDCV
Ventral cerebral vein : VCV

Fig.2 The CeDCV’s tributaries anastomose with branches of
the VCV (arrow head).



Lateral view
No. 5

" ¢ /9 vev

Fig.3 The CeDCV’s
tributaries anastomose
with branches of the VCV
(arrow head).

A.;a(

oy

Caudal view

Central dorsal cerebral vein
CeDCV

Ventral cerebral vein : VCV




Lateral view Sues

Fig.4 The DSS connects with the VCC (arrow head).

Dorsal sagittal sinus : DSS
Vein of the corpus callosum : VCC
Straight sinus : SS

g Nl ’
No.7 Ventral view ’,“ﬂ S DPS

Fig.5 The RDCV’s tributaries anastomose with branches of
the DPS (arrow head).

Rostral dorsal cerebral vein

RDCV
Ventral cerebral vein : VCV
Dorsal petrosal sinus : DPS



e 50 5

No. 6

No. 1
%
No. 3
No. 5

Fig.6-1 Running of the dorsal cerebral vein and the
dorsal sagittal sinus in Group 1.



No. 7 No. 8

No. 9

Fig.6-2 Running of the dorsal cerebral vein and
the dorsal sagittal sinus in Group 1.



Left side Right side

No. 1

Left side Right side

No. 2

Left side Right side

No. 3

Fig.7-1 The central dorsal vein’s tributaries anastomose
with brancges of the ventral cerebral veins.



Left side Right side

No. 4

Left side Right side
No. b5

Left side Right side
No. 6

Fig. 7-2 The central dorsal vein’s tributaries anastomose
with brancges of the ventral cerebral veins.



Left side Right side

No. 7

Left side Right siis

Left side Right side

No. 9

Fig.7-3 The central dorsal vein’s tributaries anastomose
with brancges of the ventral cerebral veins.



Left side Right side

3/8 heads 1/9 head
(37. 5%) Type A (11. 1%)
Left side Right side
J \-—

4/8 heads 6/9 heads

(50%) Type B (66. 6%)
Left side Right side

1/8 heads 2/9 heads

(12. 5%) Type C (22 2%)

Fig.8 Anastomosis type of the central dorsal vein and the
ventral cerebral veins.



Fig.9 Surgical positioning : Sphinx Position

Fig. 10 Fiberoptic Monitoring System



?\} NeuroCare Group

7

Fig. 10 Fiberoptic Monitoring System

Left:ICP Monitor (NL950-100) Right:ICP Catheter and Bolt (NL950-P)

Zygomatic proscess

Area of catheter
implantation
¢ 3. Omm

Fig.11 The area of ICP catheter implantation.



Fig. 12

Fig.13 Setting of ICP catheter and bolt.



Area of catheter
implantation
¢ - 3. Omm

Area of craniectomy

. bem
. Ocm
. bemn

@ieriie-
DN DN =

Fig. 14 The area of craniectomy and ICP catheter
implantation in Group 2.

Fig.15-1 Left side temporal bone craniectomy in Group 2.
A:Precraniectomy. The high-speed drill bit 1is
used to make the bone flap.
B:Postcraniectomy. Left side bone flap has been
removed, which exposes the dura mater.



Fig. 15-2 Durotomy in Group 2. The dura mater has
been reflected ventrally and is stretched with 4-0
nylon suture.

Before compression

After compression

w' s
Fig. 15-3 External jugular vein compression in Group 2 after
durotomy. Cerebrum swell during external jugular vein

compression.




Fig. 154 The dura mater suture in Group 2. The dura
mater 1s closed with interrupted sutures of 4-0 nylon
suture.

Fig. 155 The craniectomy area is pushed in Group 2.
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Fig. 30-1 The area of ICP catheter implantation in
No. 10. (Arrow head)

Fig. 30-2 The area of ICP catheter implantation in No. 10.
Photomicrograph shows that necrotic area filled with
phagocytic microglia. HE stain (X 40)



Fig.30-3 The area of ICP catheter implantation in No. 10.
Photomicrograph shows focal demyelination in the medulla.
Kluver-Barrera stain (X400)

Fig.30-4 The area of ICP catheter implantation in No. 12.
Photomicrograph showes hyperplasia of fibroblast in the
cerebral sulcus. Azan stain (X40)



Fig.31-1 The area of craniectomy in No. 14.
The dura mater adhere to the temporalis muscle.

Fig.31-2 The area of craniectomy in No. 14.
Photomicrograph shows hyperplasia of fibroblast at
the cerebral surface. Azan stain (X40)



Area of catheter
implantation
¢ 3. Omm

Area of craniectomy

Area of craniotomy

Fig. 32 The area of temporal bone craniectomy, parietal
bone craniotomy and ICP catheter implantation in Group 3.

Fig.33;1 Left side craniectomy and parietal bone
craniotomy in Group 3. Left side bone flap removed,
which exposes the dura mater.
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Fig. 33-2 Left side craniectomy and parietal bone
craniotomy 1n Group 3. Temporal and parietal bone

flap removed, which exposes the dura mater and the
DSS (arrow head).

Fig.33-3 3-0 nylon suture thread across the DSS
at rostral and caudal points in Group 3.




Rostral point

Caudal point

Rostrocaudal points

Fig. 33-4 The DSS in Group 3 has been ligated before durotomy.



Fig.33-5 Durotomy in Group 3. The dura mater has been
reflected dorsally and is stretched with 4-0 nylon suture.

=

vFig.33—6 TheDSS in Group 3 has been ligated at rostrocaudal
points after durotomy. Cerebrum swells after the DSS
ligation.

S | i -
Fig.33-7 The parietal bone flap is replaced. Temporalis
muscle sew to its remaining dorsal fascial strip with 3-0
nylon suture.
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ICP during ligation of DSS in Group 3.

Fig.47-1
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of DSS in Group 3.
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Fig.47-2 ICP during



Fig.48-1 The DSS ligates at two points (arrow head).

Fig.48-2 The DSS connects with the SS (arrow head).

Vein of the corpus callosum : VCC

Straight sinus @ SS



Fig.49-1 The CeDCV’s tributaries anastomose with
branches of the VCV.

Central dorsal cerebral vein : CeDCV
Ventral cerebral vein : VCV
Transverse sinus : TS



Fig. 49-2 The DSS connects with the VCC. (circle) The
DSS ligated at two points (arrow head).

/3

Fig. 49-3 The DSS connects with the SS. (circle) The
DSS ligated at two points (arrow head).

——— P 4

Dorsal sagittal sinus : DSS
Vein of the corpus callosum : VCC
Straight sinus : SS




0 Area of catheter
implantation
¢ 3. Omm

Area of craniotomy

Fig.50 The area of parietal bone craniotomy and ICP
catheter implantation in Group 4.

Fig.51—i Pé;iefél bone craniectomy in Group
4. A high-speed drill bit is used to make
the bone flap.



Fig.51-2 Parietal bone craniotomy in Group 4. Parietal
bone flap removed, which exposes the dura mater,
DSS(blue arrow head) and CeDCV(green arrow head).

Fig.51-3 Left side durotomy in Group 4.
A: The CeDCV coagulates with the bipolar.
B: The dura mater has been reflected dorsally.
Arrow head is the CeDCV.
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Fig.51-4 Bilateral durotomy in Group 4. The dura mater has
been reflected dorsally. Arrow head is the CeDCV.

Fig.51-5 3-0 nylon suture thread across the DSS
at rostral and caudal points in Group4 (A). The
DSS has been ligated at two points (B).



c - L7 )
Fig.51-6 The falx cerebri coagulates with the bipolar
and incises with the ophthalmic scissors (A,B,C). The DSS
and the falx cerebri resects (D).

Fig.51-7 Each edge of the bone flap and craniotomy site 1is
drilled 1 hole. Use 0 nylon suture to secure the bone flap to
the osteotomy site (A). Temporalis muscle sews to its

remaining dorsal fascial strip with 3-0 nylon suture (B).



Craniotomy area

f DSS resectionj

Right side

opIS 1Jo7]

Fig.52 The classification of the section.



Slice and slice gap area.

1

Fig. 53

: Slice gap area

7

Slice area
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Fig.53-2 The area of ventriculus lateralis is calculated.

: T2-weighted image.
: Divide into two grades by NIH image soft.
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Preoperative

Preoperative Postoperative
T2-weighted image

Preoperative Postoperative

Postcontrast Tl-weighted image

Fig.63-1 Transverse MR images of No. 25.



Preoperative Postoperative

Postcontrast Tl-weighted image

Fig.63-2 Transverse MR images of No. 26.



Preoperative Postoperative

Tl-weighted image

Preoperative Postoperative

Postcontrast Tl-weighted image

Fig.63-3 Transverse MR images of No.25. Circle is the
area of ICP catheter implantation.
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Fig.65-1 Second section of the brain in No. 27 shows that
extravasation of Evans blue dye(arrow head) was visialized
only in the area of ICP catheter implantation.

Fig.65-2 Fourth section of the brain in No.25 don’t show
extravasation of Evans blue dye.
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Fig.66 The medulla area of 4-B section in No.23.
The medulla area exhibits no pathological changes.
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X400

Kluver-Barrera
stain

Fig.67 The medulla area of 4-B section in No. 25.
Photomicrograph shows mild edema in the medulla.
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X400
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Fig.68 The medulla area of 3-B section in No. 26.
Photomicrograph shows mild demyelination in the medulla.
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X400
H. E. stain

Fig.69 The medulla area of 4-B section in No. 29.
The medulla area exhibits no pathological changes.
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Basic Study on Craniotomy in Dogs
——Anatomy of collateral vessels of the cerebral veins and surgical effects

of the dorsal sagittal sinus on intracranial pressure (ICP)——

[ Background]

In recent years, because dogs live longer and imaging techniques
such as CT and MRI are increasingly used in the field of veterinary medicine,
it has become easier to diagnose brain tumors in dogs, and thus the incidence
of brain tumors in live dogs is increasing. Of the various canine brain tumors,
meningioma is known as a common primary neoplasm that arises mostly in
the dorsal area of the cerebrum, such as the temporal, frontal and parietal
regions. However, even when meningioma is diagnosed, surgery is not
| actively performed.

Neurosurgery is not yet common in dogs, but in the 1960's, Hoerlein
and Oliver first applied human techniques to the field of veterinary medicine.
The dorsal sagittal sinus exists on the dorsal surface of the cerebrum; starts
from the left and right nasal cavity veins; collects blood from the superficial
layer of the cerebrum; and is connected to the transverse and straight sinuses
in the causal region. As a result, hemostasis or resection of the dorsal sagittal
sinus has been contraindicated due to the risk of circulation disorder as well
as subsequent severe cerebral edema and increased intracranial pressure
(ICP).

However, in dogs, collateral vessels for the cerebral veins are more
‘developed than in humans. Therefore, the author conducted the present study

to confirm the existence of collateral vessels of the cerebral veins in dogs



and to establish a surgical technique to approach the broad area of the
parietal region by considering surgical effects of the dorsal sagittal sinus on

ICP in neurosurgery.

[Experiment 1]

Observation of collateral vessels of the cerebral veins

An experiment was conducted to confirm the relationship between
the dorsal sagittal sinus, the cerebral superficial veins and other sinuses as
~well as the existence and distribution of collateral vessels by elucidating the
three-dimensional structure of the canine cerebral veins.

In each of nine healthy adult cadaver beagles, a catheter was placed
into the maxillary vein in the cranial direction to inject capillary casting resin
into the cerebral veins. After the resin hardened, the soft tissue around the

cranium was removed. After a further three days, the soft tissue was
immersed in a 20% sodium hydroxide solution to dissolve the cranial tissue
and observe the cerebral veins.

The results showed that the distribution, location and number of
sinuses and superficial cerebral veins varied among the nine dogs, and that
there was no left and right symmetry in vascularization. On the dorsal side
of the cerebrum, blood flowed through seven or eight dorsal cerebral veins
into the dorsal sagittal sinus, which originated from the rostral side of the
base of the brain. The diploic veins that run inside the cranium were also
connected to the dorsal sagittal sinus. In the rostral side of the base of the
brain, the dorsal sagittal sinus was connected to branches of the dorsal
petrosal sinﬁs. Furthermore, the dorsal sagittal sinus was connected to the
vein of the corpus callosum in the longitudinal fissure of the cerebrum. The

dorsal cerebral veins, connected to the dorsal sagittal sinus, collected blood



from many branches in the temporal region of the cerebrum. Of the various
dorsal cerebral veins, the central dorsal cerebral veins were the thickest, and
either one or two veins were observed on the left and right sides, and in the
temporal region of the cerebrum, the rostral and caudal branches of the
central dorsal cerebral veins were connected to branches of the ventral
cerebral veins in one of three ways: connected to the rostral branch;
connected to the rostral and caudal branches; and two central dorsal cerebral
veins were connected separately to the rostral and caudal branches.
Furthermore, branches of the central dorsal cerebral veins were connected to
branches of the dorsal petrosal sinus or the caudal dorsal cerebral veins. The
rostral dorsal cerebral vein, which was situated in the rostral side of the
cerebrum, arose from the rostral side of the base of the brain, and its
branches were connected to branches of the ventral cerebral vein or the

~ dorsal petrosal sinus.

These findings suggest that the cerebral veins are connected in a
plexiform arrangement in the longitudinal fissure, dorsolateral and ventral
sides of the cerebrum via the existing collateral vessels, and as a result,
chariging the flow of blood to treat illnesses that can induce vascular

occlusion, such as tumor and thrombus, appears to be relatively simple.

[Experiment 2]
Changes in ICP caused by temporal craniectomy and durotomy
In the space limited cranium, ICP is resistant to a certain level of
stress is markedly elevated when a trauma or a space-occupying lesion
exceeds a certain level. An experiment was conducted in order to investigate
the effects of craniectomy and durotomy, both of which have been

performed to treat increased ICP.



In six healthy adult beagles, changes in ICP during craniotomy were
monitored. At each stage of surgery, external jugular vein compression was
performed in order to increase ICP by blocking the flow of blood from the
external jugular vein, and changes in ICP were analyzed. After suturing, 300
mmHg of force was applied externally from the site of the craniectomy.
Furthermore, in order to analyze the effects of a fiberoptic monitoring
catheter on brain parenchyma, a histopathology was conducted six weeks
after surgery.

The results showed that ICP under isoflurane anesthesia before the
craniotomy was 9.4 mmHg, but this decreased significantly by temporal
craniotomy and durotomy to 7.8 and 4.2 mmHg, respectively (p<0.05). After
the dural suture, ICP started to increase gradually to 13.5 mmHg when the
temporal muscle was sutured. When external jugular vein compression was
~ conducted at each stage, ICP increased rapidly, but decreased markedly at
first and then gradually after that. With external jugular vein compression,
ICP was 28.4 mmHg before craniotomy and 27.8 mmHg after temporal bone
resection. A significant decrease in ICP caused by temporal bone resection
seen prior to external jugular vein compression was not detected, and
durotomy significantly decréased ICP to 14.1 mmHg (p<0.05). As with
external jugular vein compression, external compression from the site of
craniectomy caused ICP to increase rapidly at first and then to decrease
gradually after that.

As to the effects of a fiberoptic monitoring catheter on brain tissue,
mild local demyelinating changes were observed around the catheter, but no
marked changes were detected in other areas. During the experiment, no
abnormal symptoms or neurological abnormalities, such as convulsive

seizures or circling, were seen.



be achieved by this treatment alone, and thus a durotomy is required.
Because ICP increased readily in response to external force applied to the
site of the craniectomy, an excised cranial bone fragment should be replaced

in dogs with thin temporal muscle.

[Experiment 3]
Changes in ICP caused by ligation of the dorsal sagittal sinus

The dorsal sagittal sinus is an important sinus that collects a large
quantity of blood on the dorsal surface of the cerebrum. The dorsal cerebral
veins that were connected to the dorsal sagittal vein were connected to the
ventral superficial cerebral veins via collateral vessels. Therefore, an
experiment was conducted to measure changes in ICP caused by partial
occlusion due to ligation of the dorsal sagittal sinus and to confirm the
possibility of ligating the dorsal sagittal sinus during parietal craniotomy.

Using seven healthy adult beagles, ICP was measured during the
following surgery: After resecting the temporal bone, the parietal bone was
removed, and the dorsal sagittal sinus located under the dura at the midline
was ligated at two locations: rostral and caudal points of the inlet of the
central dorsal cerebral vein. Next, the rostral, caudal and rostorocaudal sides
of the dorsal sagittal sinus were ligated and released repeatedly in this order.
Furthermore, after a durotomy, the dorsal sagittal sinus was ligated and
released in the same manner in order to determine the changes in ICP. After
four weeks, the dogs were euthanatized and a cerebral vein resin specimen
was prepared to observe collateral vessels of the cerebral veins.

The results showed that ICP under isoflurane anesthesia before to the
craniotomy was 11.3 mmHg, but it was significantly lower at 5.7 mmHg
after the temporal and parietal craniotomy (p<0.05). As to the effects of



obstruction of the dorsal sagittal sinus, ICP was 18.7 mmHg with rostral
obstruction, 12.8 mmHg with caudal obstruction, and 21.0 mmHg with
rostorocaudal obstruction (p<0.05). After durotomy, ICP decreased to 2.6
mmHg, which was significantly lower when compared to that before or after
craniotomy (p<0.05). Following durotomy, ICP was 6.3 mmHg with rostral
obstruction, 7.2 mmHg with caudal obstruction, and 10.4 mmHg with
rostorocaudal obstruction. When comparing ICP before and after durotomy,
while ICP decreased slightly with caudal obstruction, it decreased
significantly with rostral or rostorocaudal obstruction (p<0.05). The
resin-fixed cerebral vein specimens prepared 4 weeks after surgery showed
that collateral vessels consisted of branches of the central dorsal cerebral
veins and the ventral cerebral veins, and in some dogs, a vein extending
from the straight sinus to the ligated dorsal sagittal sinus was seen. During
 the experimental period, no abnormal symptoms or neurological
abnormalities, such as convulsive seizure or circling, were seen.

These findings suggest that when surgically approaching the parietal
region during a parietal craniotomy, it is possible to partially obstruct the
dorsal sagittal sinus. Furthermore, a durotomy can minimize the effects of

surgery of the dorsal sagittal sinus on ICP.

[Experiment 4]

Changes in ICP by resection of the dorsal sagittal sinus
Meningioma arising on the dorsal surface of the cerebrum often
affects the falx cerebri or the convexity. In particular, tumors arising in the
falx cerebri involve the dorsal sagittal sinus due to physical proximity, and
asa result, complete resection of these tumors has been considered difficult.

Therefore, an experiment was conducted to: assess changes in ICP caused by



a change in blood flow due to resection of the dorsal sagittal sinus; and
confirm whether it is possible to resect the dorsal sagittal sinus by parietal
craniotomy.

Using seven healthy adult beagles, ICP was measured during the
following surgery: After removing the parietal bone, a bilateral durotomy
was made, and the central dorsal cerebral vein connected to the dorsal
sagittal sinus was blocked. The dorsal sagittal sinus was ligated and resected
at two places (rostral and caudal points of the inlet) and changes in ICP were
observed. For histopathological examinations, six dogs were sacrificed five
days after surgery, and the remaining dog was euthanatized 14 days after
surgery. MRI was performed before surgery and at five days post-surgery in
the six dogs that were euthanatized at five days after surgery.

The results showed that ICP was 11.3 mmHg under isoflurane
anesthesia prior to the craniotomy, but it decreased to 8.5 mmHg after
removing the parietal bone and it then decreased significantly to 4.2 mmHg
after bilateral durotomy (p<0.05). ICP during rostral or rostrocaudal
obstruction of the dorsal sagittal sinus was 4.5 and 4.6 mmHg, respectively,
and these figures were comparable to those after durotomy. Furthermore,
when the ligated dorsal sagittal sinus was resected, ICP only slightly
increased to 4.8 mmHg. The results of MRI conducted five days after
surgery revealed signs indicative of inflammation and edema at the site of
the craniotomy and where the ICP catheter was inserted in all dogs. In one
dog, a localized high signal intensity area was seen on the right side of the
resected dorsal sagittal sinus on a T2-weighted image, but marked changes
were not seen in any other dogs. No significant increase in the volume of the
lateral ventricle was seen. The histopathology showed mild edematous

changes in one dog and mild demyelinating changes in another of the six



dogs that were euthanatized five days after surgery, but these changes were
localized to the left and right of the longitudinal fissure. No marked changes
were seen in the dog that was euthanatized 14 days after surgery. During the
experimental period, no abnormal symptoms or neurological abnormalities,
such as convulsive seizure or circling, were seen.

These findings suggést that the dorsal sagittal sinus can be resected
during parietal craniotomy, and that the effects of resection on ICP, the
cerebral tissue, cerebral spinal fluid, and circulation on the dorsal surface of

the cerebrum, are mild.

[Summary]

In the past, complete resection of a tumor arising in the vicinity of
the dorsal sagittal sinus was difficult, but the results of the present study
show the existence of collateral vessels connecting the dorsal, ventral and
medial superficial cerebral veins in dogs, thus suggesting that it will be
possible to alter the flow of blood to treat illnesses that can induce vascular
occlusion, such as tumor and thrombus; Furthermore, because of these
collateral vessels, it is possible to surgically manipulate the dorsal sagittal
sinus that empties blood into the dorsal surface of the cerebrum and to

approach a broad area of the parietal region by craniotomy.



