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EEG and intracranial pressure changes following ruptured intracranial aneurysm.
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Case| Age | Siteof Day -“Jthod Spasm| ©OT2d€ | Operation | Result
No.| Sex |Aneurysm Begun| Total ang Value P during peratio
| gfgg Days (mmHg) Recording

1 |50 M| rMCA 1 1 VFP 80— 85| (-} \% clipping died
2 | 49 M| r-MCA 1 VFP 85- 92| () \ clipping died
3 |49 M| r-MCA 1 2 VEP 80— 87| (- \ drainage died
4 |59 F | ACoA 1 2 VFP113-116 (=) v drainage died
5 | 33 M| ACoA 2 3 VFP 80-105| I \Y% drainage died
6 | 57 M| ACoA 1 2 VFP 80- 87| (- w-v drainage died
7 |52 F | rlICPC 2 2 VFP 65-113| (-} IV-II-V | drainage died
8 | 43 M| 1-ICPC 1 2 VEP 23— 1771 ) v drainage died
9 | 43 M| I-ICPC 3 3 VEP 45— 50 L I\ drainage died
10 | 54 M | ACoA 4 3 VEP 40— 45 L v drainage poor
11 | 62 F ACoA 3 2 VFP 35— 38 L. v coating died
12 | 62 F | 1-ICPC 3 4 VFP 40— 53 (=) IV-II ligation good
13 | 50 M| I-ICPC 1 5 VFP 25— 45 L v-II clipping good
14 | 43 M| rMCA 4 4 VFP 40— 58 L m-I-1v clipping good
15 | 46 F | ACoA 3 4 LSP 10— 34| (=)-D| Im-IV-II no died
16 | 61 F ACoA 4 3 LSP 26— 39 L I I clipping poor
17 | 34 M| 1-ICPC 2 5 LSP 28— 37 L m clipping good
18 | 63 F | I-MCA 2 4 LSP 32— 35 (=) o clipping good
19 | 59 M | ACoA 3 1 LSP 26— 26 =) i} clipping good
20 | 46 F | ACoA 3 3 LSP 25— 30 L i} trapping good
21 | 62 M| r-ICPC 3 2 LSP 34— 36 =) il clipping good
22 | 67 F | rICPC 3 4 VFP 21— 32 () m clipping good
23 | 22 M| 1ICPC 1 2 LSP 30— 31 =) m clipping died
24 | 63 F | I-ICPC 3 3 LSP 20— 29 ) m no poor
95 | 41 M| rICPC 7 1 LSP 22— 22 L i} clipping good
26 | 31 F | r-PCA 6 1 LSP 32— 33| (-} il coating good
27 | 33 F | BA 3 4 VFP 22— 28 L il coating died
28 | 49 M | ACoA 4 i LSP 21- 24| (-] oI clipping good
29 | 33 F | 1-IC bif 5 1 LSP 31- 32! (-} il cipping good
30 | 57 M| 1-MCA 4 2 LSP 34— 36! (- m coating good
31 | 48 F | ACoA 5 2 LSP 23— 25| (=) o clipping good
32 | 50 F | 1-ICPC 5 2 LSP 34— 39 (=) il clipping good
33 | 23 M| rICPC 5 2 VFP 18- 22 L o coating good
34 | 46 F | r-MCA 4 2 VFP 18— 18 L m clipping good
35 | 40 F r-ICPC 3 3 LSP 18— 19 (- m clipping good
36 | 44 M| ACoA 5 1 LSP 18- 20 L m clipping good
37 | 44 M| r-ICPC 5 1 LP 16 (=) I no good
38 | 60 M| ACoA 2 1 LP 10 =) i coating good
39 | 59 M | 1-MCA 5 1 LP 9 =) I clipping good
40 | 57 M | 1-ICPC 5 1 LP 21 (—) i clipping good
41 | 46 M | ACoA 4 1 LP 23 =) I clipping good
42 | 52 F | r-MCA 1 1 LP 16 - I clipping good
43 | 63 F | r-MCA 7 1 LP 7 =) I clipping good |

r-MCA: right middle cerebral artery. ACoA: anterior communicating artery

1-ICPC: left internal carotid-posterior communicating artery BA: basilar artery.

IC bif : internal carotid bifurcation. VFP: ventricular fluid pressure.

LSP: lumbar subarachnoid pressure. LP::lumbar puncture. L: localized spasm. D: diffuse spasm.
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BALd 5 EEHE L. Davis 593 - BB IT K
MERF I L BERRZHICL 2 EHEL, & o
Meyer 523> 0T, BIFRASINE O BESES
BETsE, $hRBARSELGEETs €T LRE
DB LW & AZFEL 1.

Baldy-Moulinier %% & tf Freeman 5283 i ©
SKr R URERMER 2 RE L, Mk i
§ MM GBI L, BT 2 gibd 3 S s L
fo. BRI FICB VT Ingvar 57 SKr 2L,
Parkes 5¥3'3Xe 2 L CINMARZAE L. Ml
WMENET EMESERILT 2L 2R 12,
Sharbrough &3 NERBIR B IR 0 B8, Rk
BEWEOMBRERKEL, KIS 30 nl /100
g/min U ETHNIEMBICEIBEAL B 2R DL
WAs, 30-18 ml /100g/min TIHBRE © R (L Hs 8
L. 17ml 7100g/min U FTIHEIRZE L WREE L H
Ao b LBt Trojaborg &3 MRS 16-
22 ml /100g/min TR I BB LD BB Sh, 1119 nl
/100g/min B MR RAHE T+ i Mk i3 TR+
% Lifi~to. Heibrun 533 < T HIMD 10 £
MMAEMEL, MOFORHLABEL, KOKEOR
DEBBEOEFEE L IEELBESS B L 2R,
James® 13 < & F M I MILANHD L, 208
BEEERL~NLVOETEMBEL, ANMEREE b
Bliie 52 & &R, RSN b IETF Bt i
B 5% Xe clearance B THEBSHICHIE L
RAERHEE % R U 2 PR B % 1 B e adc
BT 50, 8~ UHEBELHCEFL, 20%55Ic
EELTCAL0 ) QB0 EREBEL, L0
ML RMOEREORELBELTY 3.
Grade I, IVEEOIESNzB VT, B ER o — 5
LTREBILTEI &3, Fc—KL kMEREDE
PHEFCLAMOAOETERBLTCVWE EEL S
N5, £/ Grade V, VEOEFICE T 2 MKk E
RIS LI O F s LW ETIC & 2 iKliEo e
KREZbDEHEESNG. HIMFEIERS BEH &0 25

HRMEREL D LEATE, ERMETIc—%L
TLBRECBE L 2 REMBES WA EELNOZED
EFPGREHBEC RO EER B Rt LA RT
LDTH 5.

< HETHOEER SV TMOKESRD S 3 EE
LLTI-DBEHELONG. 81 INIERED
HETH 5. Nornes 5°3< LETFTHIME® 12 & &
03 MIMEREIC & > T R S NE LA TRt
TEREBN, UL, MEBELL ST HiME 1
~ 2 BEOBICRET A &ML, auiic i
ol R, BLUEENTEAETS 5.
RRECEEAE S RS #1848 35-45mmHg T
o L 4 BRBE i B L 483, 60-T5mmHg 23 3 &
o LR 4 BB E T L B I3 R Ak & 1 299,
FHEOEF B VT, Grade [EZEHZAIC &
BEEAIER T-22mmHg T, BREELBEIEH 3
Grade MBTEEHIFEHEAE I 15-40mmHg % 5
L. Th 5 OEHTRMIOKD B2 I88ER 3% 85
ENTVWBEEERASNE. Grade VHBTUHEHES
PIEAS 30-80mmHg & &<, WMEDETFE20HE
FAEEHOEENEL VW SDEEL LN B . Grade V
BRI e VEEENER T5mmHg 8%, AERE
DMERIEMEE 18> TWA T &b & I B KR o 72
®, WMo B DHMER I MELLEEL LN
3. SUFEENEAEOCTELERGNEEROILET
B BT i BRI EMITHR R H - T W B
DEVZ B, BIRHBEUERTS 5. MMEF w38
B3 adrenergic nerve 537 L T8 H3MO | & - GR
FEAE TR IC A © Dopamine #D L, Nor-
epinephrine I3 BH] LB 22 0% IFRDES I &
2TLbHONTVEY, CoZlRTRLFY VI
Y E M MNE O BEERCEE LG
RBLTWATER2RBET 22 Mo Mckze, CbE
THMOEATEROHE LTV K13, Nor
epinephrine #5c L v £ BMER FRL . BHENE
2 TR LIEH 3 M%1& 03 . Phentolamine {51 &
DESGMERTHL, EEREGERTE. -0k
R MME QIERO@E™IC RS 208, 7 rRLF ) v
ESMECHT ZRIEHEZEL, 820 RE4EE
»TW5. Grade V DIEFTIE Norepinephrine
S5TeHME, BENE]IC L5 L Phentolamine
ST2AME, EERNERICTRL, BERFRLS
MECKEL CESH L, WIMFKEE—Fic R R
KL, MOEBEIIEROBICELTOWTPERBHTR
BT#%5. Shalit 5" 3 R&HG, EH LK, &, &
ARG LNLFROR 2 8BE LT 3. Langfitt
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SO BOBEEN L &L UE ( MEEZ R L THKIM
HHEH 40 % LRTBDER:. Meyer 53T
&, i@, BK, RRTHReESHEL . MO
%, WMEoBEBELL. LhL, ROEEHIE
OFERICEAL TR, HREPZBRAHESBFOATL
BH, TOBFEOMBIAFIETHEEELLL,

FEENFEOTEOS BEF BT, THRE
EBLTHHENTOLE, vbb, FHOEHSEM
s h3. Lundberg! BEHEAFLHZE 3 2ic 4
L, eFEu L talic 50-100mmHg EHLZO% &
520 AHEELTCATERT 2,02 AL SV
Plateau i, & f-@EH#IcE50.5~2E. & & U4~8
EOHEETHET 0% B, 15 CHEMA
2. Plateau OB E FFL T, BEIZE L B, K
SAEAFLHEENRFEL, X, BEHL~LvoET, Bk
EEEOCHRE. MEREEEL, L IOBERRE
HOEEH 50 LRI L 2 REREIC LD HE
4 % . B3 Cheyne-Stokes BRI RE L, Eic C &
it Traube-Hering-Mayer BoOME K E & FAH T 3
DT, THhENRNBEEIC & 3FRPLMEOKREE
HNLTOBEBERECKMTZ 60THZ LI N, <
b T B A i, Plateau B2 3% & h 4849,
RRBEL X 2D BEHBVRCHEICHMTE2H0T
& 3. LA 550y A TR T T BRI T, RS
15~30HoEVERE N H~INOEBCERE =B
BL., ThNESRTIBCE 21 7RROEEEL .
BRTIBCERBERCT D, MERENETA0E
OLEREMEL, BEIRMCOEOTHAERS &L
fo BEROEBVWERICI MED FTHREELZS OO
fuclF B ErRks TV OEZHEL . RPFHI
BLWTCHERRER | ~200HEEC DL I~ 4[E
OLOEBBEBLN, REZRPWTAMEEHHEL
Mot —F, FRICARL TMED THE 2535
REHEs Kb,

Wilson® @ KEBHRES WEMTHREL., £
Notermans & gtz \ T EERI I INEIE % /5 1K
LecHsl, B & b EEAE & R 2 RRIEE
G & oNiEwE Lz, Ingvar 53 RMEEH B
WTERENBEFRREMEL TRZEL, il O peak
CEER Sy - v EBEs W EBRNTWL B,
Cooper S5V HBENETT#AE T 2 BECEIERIC
B AFEREMEOMBRERKZL, EHO peak B
i b, RIEOHMEBREOEL, BB LERED,
ChARBOETEMEES T . AFEIcBVT, M
BEGEERELELVWHERA S Al THbD5,
Grade II. VEOMNETRSRIBRE L EIRIEE K

2

DRE/DH SN, T OEIZER, MEEH, Cheyne-
Stokes BUIEMR, FRIL/c—HLTHRAL TV .
Cheyne-Stokes BIMEIE T3 MK D 7 20 H, pHiCd
BN ESNH 3L OWET L H 5. BN L &
WOREGERC L IMEREDHDIC LB EEAT
V. Langfitt &% e A s L — v & HOERER
FEAxpeic LI Be, & 3RREEIGEICER
HEL, Wbwd [RODEEHROREE) KL A
~f, RO SBETECmMENEE2EAL LSS, &
ZRMAETERELERMSHEAL, FRicEVERSE
fEi 3 s EARENATOAELEL, 2RI id

BREOREVEELREERLTVELELONTL
551)58)~60).

Grade VETIH, BEREVCEBICPIADLT,
FHBABEAENESL KOKESEV I LI LT,
BT I S IRIE AR I B S, RIBANE W ASER
DBAD €5 — WL L 72 Moruzzi &3O E
ER T ISR A o gL & 0 (EBALERE O HEABE
L, Batini 523 B R4E = RME DT < HIG TUIM
T % L EBALER & HEBARRYT ARKESHO HET
BT EAHMELS. Magnes 53 OBREEH O
ABERE, ME 48 Bk &% 1 i @ synchronization
center BB b, ThHBOUNTREENS I LHE
BALEBEOHEORKEL B E Lz Grade VETH
FRMBOERREED: S, ThN#ickT 3R
ENRAOIMEILE S 120, BEIEELERES
ERTIC bbb od, EIRIEER <y — v ERT
Zb0EEsND. EEBERTEMCEY 2HEEN
Fizfair b 75mmHg 2#X , EREA S NEH 12,
COEERFRHESMMESEORE LI EELS
., ChHEBErEEILES, ERIEIHRELAR
W EERET . FLTHBEBLTE, KEDOB
EOBEOLD., biIPERIEREE ERBEBEDIR
KAekizsd, BRIBER - v2RTLDEHETE
Ih3.

ES E B

1. REBRMERIC L 2 < SETHISES (BE
THEHA) BT, MEEAEFL QW BEFZoV
TRMERTRAES L~ L, EHERNT, 281MF. hiE
WE, CEE, R, EEE M URET L.

9. EEAEORS &L BHREBI LD THEENHE
BHM% AR L7, Grade [ TIREBEENE R T-
23mmHg, Grade I 15-40 mmHg, Grade IV 30-
80mmHg, £ HEMMEREL RS/ 1H1E, R K
#iic 10mmHg D% /RL 7. Grade V OBEENFE I
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28 75mmHg LU ET&H - 1z,

3. BEMEEZEDLV Grade THTEMNRKILE
12 6-T/sec DRFEEBETHEbboh, BBLAL
FILEWSDTH Y R IRL &0 T o 7,

4. {RERIREEA R Grade I8, HEEREEC S
% Grade IVETRMNEL, BRIBGEE -V L&
RISy — » ORPHLRRRM A SN, O
BEGHEENEIC BT 2 EkE SRt Le /i
STWi, Thbb, ERI—HL THNRBICKRE Y
— YISHER L, MERTld Cheyne-Stokes Bld & & W
MR O RIc—B L, RIS E(L L 7. £/ Grade I
BL D Grade WEICHELICL - T, 281 R
HOEREBILERL .

5. EEEICH % Grade V BT MR ILE K 18 E
Bty —vERL, HENETREREHEL, HRK
AMER T AR S H BB REL TV L.

6. RN ERELRLL 1ATEIEENER
10mmHg &{&< . BEBBOINREL . J0KAD
iz 2 2 RO SIRIBRETH - 1.

FREHRZ 2B, R, ARMEBD - - BEILAE
TEEIRICEREOBEEE L, 2oAEN RITICH DA
TR ERG - - RE ISt HE B OB I EBRL 1.

BEARIOESG I, 5 EB AR, HEN¥S (ER)
KBLTRELE.
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Abstract

Continuous long-term recordings of EEG, intracranial pressure (ICP). systemic blood
pressure (SBP), cerebral perfusion pressure (CPP), ECG, pneumogram and heart rate
were carried out in 43 patients admitted within 1 week of subarachnoid hemorrhage
due to ruptured intracranial aneurysm. The period of recording was 1 to 5 days. The
patients were graded as described by Hunt and Hess (1968).

The relationship between ICP and grading system was as follows. In 7 patients
graded 11, the ICP level was between 7 and 23 mmHg and EEG showed almost normal. In
20 patjents graded III, the mean ICP level was between 15 and 40 mmHg and in 8
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patients graded IV, the mean ICP level was between 30 and 80 mmHg. In these groups
tracing of ICP showed a transient rise with duration between 15 to 60 seconds which
were called pressure waves. The peak of the pressure waves in ICP was synchronous
with periodic respirations of Cheyne-Stokes type and variations of the systemic blood
pressure. EEG showed alternations of generalized slow waves and low voltage fast
waves. High voltage slow activity in EEG was synchronous with the peak of the
pressure waves in ICP. In 8 patients graded V, the mean ICP level exceeded 75 mmHg
and ICP changed synchronously with variation of the systemic blood pressure. EEG
showed sustained low voltage fast activity in spite of deep coma.

Alternated synchronization and desynchronization in EEG synchronous with
pressure waves in graded III and IV patients seems to be dependent on the changes of
perfusion pressure in the cerebral blood flow. On the other hand. low and desynch-
ronized EEG in grand V patients suggested that the lesion of the upper brain stem
inhibited synchronizing center in the lower brain stem. Prognosis of graded V patients
was fatal. In one case showing diffuse cerebral vasospasm, the mean ICP level was 10
mmHg. EEg showed continuously diffuse high voltage slow activity.




