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Symptoms and Regional Cerebral Blood Flow in Chronic Subdural Hematoma
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Abstract

Relationship of clinical manifestations to regional cerebral blood flow (r-CBF) was analyzed in
21 adult patients with unilateral chronic subdural hematoma (CSH) before and after operation.
The r-CBF was measured by the 1**Xe inhalation method and was represented by the initial slope in-
dex from Fourier analysis. All the cases showed bilateral decrease in mean hemispheric CBF (m-
CBF) values, and in 90% of cases the m-CBF values of compressed side by the hematoma were less
than or approximately equal to those of contralateral side. The m-CBF values of all the patients with
headaches and 56% of cases with neurological deficits stayed within age-matched normal values.
The preoperative r-CBF values in the headache group were normal in all detector sites of bilateral
hemispheres, while those in the hemiparesis group decreased, especially at the Rolandic motor and
sensory area of the hematoma side, which normalized with neurological recovery after hematoma
evacuation. In the groups of consciousness disturbance and mental symptom, preoperative r-GBF
patterns, which normalized after operation, could be divided as follows: 1) bilateral and total
decrease below normal value; 2} no local decrease from the normal value. Some cases showed the
relative decrease in r-CBF at a part of frontal lobe. It is suggested that neurological deficits of GSH
result from the local circulatory disturbance of blood flow at the brain cortex compressed by
hematoma.
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2. HE

r-CBF @ {llE L, 1673, f2h o es ik
& L 7= Meditronic Novo Diagnostic Systems, Inhalation
Cerebrograph (Denmark) & F\ 7T 3Xe B AEIZ L DT
oo BT 1 [, £ L TED S blflhiow LT
VEATER 2805 5 5 AORCL 1 EfT -7, iz -
= TH M L7 initial slope index (LLF ISI, #EuH L b4
OPHARE L YABEIND MEHEE # B r CBF:iX
ST X bR L B BRI L - TR
L%, Lieh - T, ZAEH D r-CBF O¥IEI 13 ST EH
fE & Matsuda %2 0 Zfr 51 7> 5 e 56 W 1F % i o TR AE &
DEFERXH G, £, FRVFHEMMELT m
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(right) flow — (left) ﬁow) X 100
(right) flow + (left) flow,

Ak b, 1008 B AR, 1000 T E o s %
LD PR BT S, /¥, laterality index 0 [EF{EIZ-OL
TiZ Matsuda EH* OEERXFIAL, chioAhicBE
CAEEEYEE S LT
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1. BRPEIR & m—CBF

BB (R BES  MATRTS B, B LG AT m-
CBF LIEWEBEH h, ISIE THMIM3.1£2.2, #H
MA23H18TH 7. T, EFFRMECNTIESE
GERAA13.17.4%, BAIAZ111.4+18.6% S WA & L
E®EFRAR L2 (Table 1). EHZE T LEMHMRE
SYETF Lo D1 f1(20%) D 2T, B i EiE
B ERES TH - 72 (Table 2). 2Fl, #HE L H A
BB HREE L, 0 bl 2@8EBO 1 FlORET
2, m—CBF 12 B Al CHiaTD102.0% 7 5121.1%, AT
107.8955:15125.9% ~ L Ml & 4 123890 L7z (Fig. 1A).
BEoRER (AT o @, #7760 @ #8579 m—CBF (3 ISI
{ETHEMS35.945.4, EAI37.026.1 4 BRI H~FmEl &
Liz L EEEZR L. ERETFRECHTAESETILE
fl98.8+8.1%, EM103.1+11.5% Th b, 4o EMD
m-CBF (X IE® LT CTH » 72 (Table 1). IEHZECIzEAC
NEASEETH LD 6H67%) %<, b3
FlZitiz L A EEREXRD s - 7o (Table 2). #i#k 2

Laterality index= (1 +

Pre and postoperative initial slope index (IST) and percentage values® of mean hemispheric cerebral blood flow (m-CBF)

ISI Percentage value

No. of cascs

Hematoma side

Contralateral side Hematoma side Contralateral side

Headache group

Preoperative study 5 43.1x2.2 42.3+1.8 113.1£7.4 111.4x8.6

Postoperative study 1 47.0 49.0 1211 125.9
Hemiparesis group

Preoperative study 9 35.9%5.4 37.0%6.1 98.8+£8.1 103.1£11.5

Postoperative study 41.0x7.6 41.8x7.9 109.3£10.0 114.0+ 135
Consciousness disturbance group

Preoperative study 3 38.5£3.0 39.0+x2.4 107.2+£11.2 107.8%+9.6

Postoperative study 2 40.0x0.6 41.0=0.9 110.5£3.0 108.8*3.1
Mental symptom group

Preoperative study 36.1+8.6 37.8=8.6 101.9+23.4 101.6£24.5

Postoperative study 38.3+0.7 39.6=1.4 107.7 6.7 110.3+4.3

*Percentage values are the patients’ ISI values divided by the 95% confidence lower limits of age-matched normal m-CBF value. '
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Table 2 Preoperative hemispheric difference of m-CBF values

Laterality of m-CBF value

No. of -
cases Hematoma _ Contralateral Hematoma . Contralateral Hematoma , Contralateral
side side ’ side side side
Headache group 5 1 420%) 2 (40%) 2 (40%)
Hemiparesis group 9 6 (67%) 3 (33%) 0
Consciousness disturbance group 3 0 3 (100%) 0
Mental symptom group 4 2 (50%) 2 (50%) 0
Total b3 9 (43%) 10 (48%) 2 (9%)

hematoma side contralateral side
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Fig. | Changes of the percentage values of the mean hemi-
spheric cerebral blood flow (m-CBF) in 4 symptom
groups after operation (arrow). A, B, C, and D cor-
respond to the symptom groups; headache, hemipare-
sis, consciousness disturbance, and mental symptom
group, respectively. The numbers indicate case num-
bers. The m-CBF values increased in almost all cases
with neurological recovery after hematoma evacuation.

BB 5 2 ACEE2 » A)HO TR+ 5% T2, M
Az b - & B {ELV m-CBF fH%E 7 Lo 1 il Fifl & b Es
LIFEREARTS 2L, fioeflcE#EMELLZ. L
pol, FMREAKREL TV b5, ISUHHEILE
Hi41.0+7.6, #EEI41.8+£7.9, H5 R Ti2{E109.3+10.0
9%, E114.0%£13.5% & m-CBF (X LH TRIZE T 5iEM
D% 0s - 1o (Fig. 1B).

BB (AT 3 41, Mtk 2 B : #IETO m-CBF 2~ 1E
LT ORI  flDA T, B 2 AT IER FRTH -
f2. m—CBF (3 ISI fETEM38.5+3.0, &39.0+2.4, &
SETIZEMO7.2E11.2Y%, BA107.8£9.6% TH - 1o
(Table 1). 2%, WAl© m-CBF it ERETHH, I
REXRDIH -7 (Table 2). Tz 2H CEBEEH
HEL, MOSHHERLBEELL. 205 bifith 1 ¥
1.5 AA® 2 ¢ m -CBF 2, ISI{E CTHH40.0+0.6, #
41009, A7 E T HM110.5£3.0%, #AI108.8+
SA% EMAT L o b Tt L2 IEE FRAY R L
(Fig. 1C).

FEARAEIRBE (AR 4 B, & 2 ) © # 87> m CBF i3 2
FIcmilE LEBLT T, o 2 FCIERE FR%T L
fz. ISI{H-TI1E#{A36.1+8.6, E(H37.8+8.6, TR Tz
B H101.9423.4% , B {]101.6+24.5% T H -~ X (Table
D. KBTI 2 A CRAINMEEO EEE ARSI, ko
2B TLEEE S T Ay > 7o (Table 2) . figtd, EEIERAEE
L7zz2flic® L, 1 27225 » BBREREA®YT 2L 2
%4, m—CBF 't ISI{ETEMI38.3-0.7, #M39.6+1.4, &
SERTIBMEN07.726.7%, BAA1103+43% TH - 7=,
Z0H LATET O m-CBF 7EE T » 7z 1 T, fER
E bbb, ikl » A Ho m-CBF o BAEITHTET
D133% 2 B 114% 012, BEITI30% A H115% 17 3 L AR
A 17z (Fig. 1D).

2. FRIKEEIK & —CBF
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Fig. 2 Topographic graph showing percentage values of the regional CBF (r-CBF) of the patients with headaches (open circle) or

hemiparesis (solid circle) before (A) and after (B operation.

Numbers from 1 to 16 indicate the detector numbers located over the

hemisphere. Vertical bars indicate | standard deviations. r-CBF percentage values are the patients’ r-CBF divided by the lower

95% confidence limits for age-matched normal r-CBF values.*’

The r-CBF at all sites of bilateral hemispheres in the headache

group show normal values before and after surgery. The r-CBF at the Rolandic area (detector number 9) of hematoma side in the

hemiparesis group, which significantly (p<{0.001) decreased compared to that of the contralateral side, increased remarkably after

operation.
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Fig. 3 Topographic graph showing the r-CBF percentage values of the patients with consciousness disturbance (dashed lines) or mental

symptoms (solid lines) before (A) and after (B) operation.

Numbers in abscissa indicate the detector numbers as shown in Fig.

2. Preoperative r-CBF patterns can be divided as follows: 1) bilateral and total decrease below normal value: 2) no local decrease
from the normal value. Some cases show relative decrease in r-CBF in the frontal lobe. After operation, the r-CBF in almost all cases

normalized.
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Hh, BFTRCREYRD -2z, M2 B8HD 1 FhIc
DEMEOBELIT -0, BIHMMO r—CBF (L2IT -+
V2SPE520% O A o L7z (Fig. 2).

RERSER  r—CBF (277, @ffcEma L, mil
FIBRE & ASHE S —H GLHETML, 4, 8) & L UUMMRME = —
7 v NEREEERRE GRBRE L 9) - BFTEM AT 1.
b mEMe -5 v VEEY O ISTHEE32.916.2
(95.9£9.8%)  IEHLIT T, FoEE O RSHT L
WREBETH - 72 (p<0.001). Wi, r—CBFx® @D 4
EEHMECEE L, FrcmEf» — 5 v FIKETF O ISI
B1£39.3£7.6(115.7£11.7%) & i L 7= (Fig. 2).

BREEH MW, Al CEMESC KT S - CBF O
ERAEEGEF L T @b, fbo 2 flo r—CBF (1
TEETRICH 7. SHAHhTi2 s Fld 2 FIcHAIEEED
— (G 1, 3, O ICHMAEBE RS, WL E

Fig. 4 Topographic maps showing the preoperative regional
laterality in r-CBF of the patients complaining of
headaches. The numbers indicate case numbers.
Closed circles show significantly less values in r-CBF at
the regions of hematoma sides than those of the con-
tralateral sides; stippled circles, greater values; open
circles, no laterality. These maps show various pat-
terns in regional laterality.

Fig. 5 Topographic maps showing the pre (lgff figure) and postoperative (right figure) regional laterality in 1-CBF of the patients with
hemiparesis. The numbers indicate case numbers. Closed, stippled, and open circles show the regional lateralities as shown in Fig.
4. ND indicates not detected. Nearly all the cases show less values of preoperative r-CBF in Rolandic area (detector numbers 7
and 9 in location map of 16 detectars in Fig. 2) of hematoma side, while they shaw no or less laterality in that area after hematorma

evacuation.
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REErHE L L0 AT, WRIRTEED —HGE
FEBAL 1, 312 r-CBF O RFHHEEA BT L /- (Fig. 3).

BEfEREE . M7a0, MR X 0 & Ly B Rk O 24
B i T OER AT ) & 2 B fiofohs, o 2o
r~CBF X IEEEIZH -7, MLy Tix 1 fliz D2, )
BBEE O — RGBT 1, 3, 42 r CBF O % AY{E(E %
Feblo, ik, BWEROUE L 2 flxBE LS,
1 - cmERIBEHE D —FiZ >3 275 r CBF D{EE% 57
H5H %, 26lE L EFL LA (Fig. 3).

3. ERFRIEREEREA A —

—filtt CSH iz £ 3 RATERO VAR Al Zhy
HTHLRMER Gz >&, LEEA # -2 L o miER
FER MO RS D r—CBF & Lh# L 7. RS E B
ERES ) RS EIEIREE ¢ Blic DT % 1 -OBF D17
Wt L.

BAIERE  BPTE A SR e L AREE T, #iHil, r—CBF
W ERENTFET ARESM A7t h /2. 1 CBF®
FHEOEESLHMI 2 XEFvhHn, L7 L LiMmEaEo
125 MEIER T xRS e - 7 (Fig. 4).

AERERE  — it BA L -RAERYE T 2 K
Tk, #TRT9 B 8 F(89% ) IT B\ T @O e —F v K
KRCHEEHETF O —CBFAEBEA X b {EMTHD, 0
HEEIERETH -1 (p<0.001). D32 FITILFAMAE
B0 LIGEEHT 9 OAD, £ LTEY 6§ TixFHEE
IR GEEEAL 7, 9) OR/EHE T ThH » 7o, ik, miEf

no laterality

Fig. 6 Topographic maps showing preoperative regional
laterality in r-GBF of the patients with consciousness
disturbance (upper) or mental symptoms (lower). The
numbers indicate case numbers. Closed, stippled, and
open circles show the regional lateralities as shown n
Fig. 4. The patients with these symptoms show no
characteristic pattern of the regional laterality or partial
decrease of r-CBF in the hematoma side compared to
those in the contralateral side.
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OFETF O r-CBF (XM L, FSFEoEGAETEEAE
DREB TR £ 7okl L (Fig. 5).

BEEY Mgt &M - CBFRAGERZ LY,
1 TR CALE YRS Ich -1, 2filick
TMERA c—CBF Al L DR L LER I » ATiCiEd
foph, Ei bl T SR e B AT e s - #2 (Fig.
6).

FEAERRE I Bl AR CTAAEZZ L, 1TRA
FELXE LRk - . EAEMER K I
LB Loy, BT 2L - £ (Fig.
6).
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EFrgAsic o, A CSHAITMER FOAME
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BREE, BYRABL ML b, BEED R
R, SLICOHREE RS R - TaE% S 5.
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ELtz. 0L ERE CIBESCHSNEFATLE
B RENEET 2720, SinE © CSH FlCixmiE o
EE X b BRIERGREBR LTV EEZ bR,
HEWECEBREMORY LT 5EERRTD T
BAH. BOREN~DLEARKRENC I ZHEANLITE
F Tz, HEEMFES 50 ~742 mmHg Ll Lo 7e B 2 8K
MmEEEYT5. o LT -lo@EA v — i
BEe oo BT 7 ATk, SBCEDS R5E, NE
D\ 3> % autoregulation O FRIZZT % & h LIgTD
EVCHEHAETEWSBMROR A FEE L, ETT
00, CooBAE LT, HEAED LRICinL, T
NI-BOER i -0 < kR o Ml o B AY, BEm
TR CHEY, MBS OEEC L 5RO KT
DETBRTVAS. —H, BRCEL 22086, HEN
FEA 35~50 mmHg!Z B8R LT & B oA 3T
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EERD D I LT BB L R A B
ZOHEX H, Nakatani H3OTFEZH AN ERMER L O A
PEETHIRED DR E, KEOCHRETL ARG HEE
BEoE FPREZ V{7 b LA LA, CSHITEHL
CEMEN K LA ABAED ERITEFCREETH D,
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206F D CSHIEBI O 5 b, 5 s MABEEXEFT S 4 Dk
229% Unde <, BEHMEZEWIC X 2 B4R 8 ¥ 30 T 200
mmHO Dl b2 7R LRGN0 % THh o b @M L. &
o Ciriel, BAEER O m-CBF 2AE BT TH - 1ol
Bl 7 IR 4 01, EFEERLM, BIHERR2
@) & fh33% TLMeh -2 xt L, r—CBF D&
T HREREOmEN = — 5 v VKA RIIMEE S 5
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— AR EE RS, RS DHEEL H, CSH D
AR O BB I M OB X B EREREAED &
RAafktbh £ oBsEad mBclsBE FOAKMEEHNE
BEBL Zhc Lo RFOFEREE AE CRELTVS
EEZ RS

— Al IRZE PR A L O AP ER OB MR A&
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(XA, —PIRBEERolEE I X A RSB O’ FA AR
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v (hyperfrontality) 7 BEHE F 72 (XHRE Y, S OERY TH
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*ICBARICH D SRS, 7ok 2 XA B G Ty
M EIEFH 53 LAEML, HEAE X 5 BEEG
D—HFETLEIL T A6 KO EHEE - HH
IERFEO ~FHiZ b r-CBF B ER TRATET oA Ly
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Wb b5 3F S EWIEECHEAE, B THE LU
TR E BRMA O BB XM ELLR S,
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