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1999 3956 20021 297bA] A SAH= HF7159 o] Jdxags v
%7] 4%, aneurysmal coiling &2 W54 X85 A3 e 3z

sttt A ES BF SAEd F 2A0Y CTE Aldsd e
7%~ 3H(hypertension, hemodilution and hypervolemia) X & <}
Z5 43 A (nimodipine) & AW Fol vttt W7o X7 FH H A
A A9 Alg A Z=A(Hunt & Hess grade 5)& 22 ALE A9stan)
T3 dHds 9o MFVel d%s = + v () As H44dg =9
(intraparenchymal hemorrhage) &2 >4 Zd¥(intraventricular hemorrhage) (2)

A3t g4 3435 (hydrocephalus) (3) J¥71% A=do] AJYH A= A}

A5 o TI1%, TCD AA/15A L WAd A4 4%e 722 $34 3

Mow ATagth UASA FEE Hunt & Hess grade’S o] 834

. AF7N =22 #HAMtranscranial Doppler, TCD)

MFV+E Trans-Scan(EME inc, Germany)o 2 A3t o™ 2MHz probeE
o] &3ttt 2MHz probe= pulse repetition frequency(PRF) 2-12kHz, depth
setting 56-66mm, burst width 6-12usec, power value 10-100mW/cm°e. 2 114
HA e scale settinge low range”’} 0-40cm/sec® high range’} 0-320m/sec®

A AFHT MCAS MFVY &AL udd F59FZ9 =5 (transtemporal
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SEF2 A Td F 722 Hell A5 A8 E CT4 oA Ljunggren®] ¥
2 ZA3AH(Table 1, 2). Ljunggren HWHS 37H Y

midline loci®} 47-2] bilateral lociol A A A 11Fdlol A o] AT Y] = &
=29 4 A3 9eE 022 AFgS 307 Fto] Fatste] 0014 33744 4bE3)

At

Table 1. The Ljunggren brain computed tomography grading score after SAH

Midline Bilateral

Anterior interhemispheric fissure Proximal sylvian fissure
Posterior interhemispheric fissure Distal sylvian fissure
Suprasellar cistern Ambient cistern

Brain convexity




Table 2. Fisher grades on initial brain computed tomography

Grade CT findings

)

1 No blood detected
5 A diffuse deposition or thin layer with all vertical layers of
blood less than 1mm
5 Localized clots and/or vertical layers of blood Imm or greater in
thickness
4 Diffuse or no subarachnoid blood, but with intracerebral or
intraventricular clots
3. FAAE
RE Ads HT+ETHAZ FEASAY. LjunggrenWH ¥ Fisherd ol ¢
d SA4HE Y= MFVE #A= o< 37 #4(simple regression analysis) 2
2 AAAew, ZHzte] 4 WFEI MFVeE Hugide] Adde vz 3

i

it

o3ttt AASAY. BAEA L statistical analysis system(SAS) for 8.12

o) &3+



1. 2=

o
g

B

FEllom o]F HAbrl 289, oA} 531
& 5467+13.36M 2 (H 24 21A¢0A4 H o)

2 600 =7t MY Zol

£

7t

X
B
o
‘.mo
_Z.*O
|
~
B

.AO

B

-
5

o7 ofz}r}

H A F(Fig. 1.).

3}
=

Ay
X

N~

10s ' 20s ' 30s 40s 50s'60s 70s'80s

| | | | |
, , , , ,

o n o unu o

m N N - T

No. of patients

age (years )

Figure 1. Distribution of age.

d FuRe 9%

B
B

%= (anterior

alE

o

=5
=t

Ho

o|J
)

mi

1

A
X
o

o)
o
A

Ho

!
byl
=

, ¥ W% F 9 (posterior communicating

artery)scol o QA u)dE 7 o] A THTable 3).

el

=
<]

communicating artery), =% th¥]



Table 3. Location of ruptured aneurysm

Location No. of patients(%)
Anterior communicating artery 28(34.6%)
Posterior communicating artery 11(13.6%)

Middle cerebral artery 22(27%)

Anterior cerebral artery 2(2.5%)

Anterior choroidal artery 4(4.9%)

Internal carotid artery 7(8.6%)

Unknown 7(8.6%)

3. gAe] e Hid dF Hxo Wt S
5] SAHF-©] MCAS] MFVE Hitghe] Wzt x7]ol= AAgke] Wl
o AThrt 10¥olA 12974 Ao A HuFke FAHT To A HgiastsE P

B A4 (Fig. 2.).

4. Ljunggren scorel] W& Hf F £ T

3259 H Ljunggren CT grading scorex 12.02+7.75% 3} Qo)A
307FA] At} Ljunggren CT grading score®t MCAS] MFVe] FHarztate] o3

A FAHA r= 1A THp=0.304, Fig. 3.).
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Figure 2. Average mean flow velocity(MFV) of middle cerebral artery(MCA) on
affected side during 20 days after subarachnoid hemorrhage(SAH). MFV of MCA
reaches a maximum peak in about 10 to 12 days after SAH.
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Figure 3. Simple regression analysis of maximal MFV with Ljunggren CT grading
score(p=0.304).
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5. Fisher grade % Fisher gradec] W& Hi 7 £=99 A

Fisher gradeo] W& 3kx B ¥ = 489 o] grade 3= 7P Zo] X3t

32

om I ts 17Ho] grade 4, 1292 grade 391 2™, grade 12 49 o2 713 &

At 7t gradedld] HdA#H S 2% 50-604 Alolo] & X3} tHTable 4).

Table 4. Demographic data according to Fisher grade

. . Mean age
Fisher grade  No of patients Male Female
(years)
1 4(4.93%) 1 3 60.00
2 12(14.81%) 4 8 50.75
3 48(59.25%) 15 33 56.08
4 17(20.98%) 8 9 52.18
Z} Fisher grade7te] MCAS] MFVE Hitzkel W3li= Figure 20048 Zo]

Z7ldl= BF BAs Holth 1094 149 AtolollA Haghs FAstaL ol %
2 AR #gards S HItHFig. 4.). 8 %o] @& Fisher grade 29} 39

Zo] & Fisher grade 1Rt Hazke =71 A=7 ¢ Ad@ony, 7
Fisher grade ¢ MCA®] MFV #igt# g 37 Ao A FATgH oz ofn
RE AL A THP=0.531, Fig. 5.).
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Figure 4. MFV changes according to Fisher grade during 20 days after SAH Initially
MFV in all Fisher grades have normal range, but subsequent MFV changes of Fisher
grade 2 and 3 is higher than that of grade 1.
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Figure 5. Simple regression analysis of maximal MFV with Fisher grade(p=0.531).
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Table 5. Multiple regression analysis with sex, Fisher grade, Hunt & Hess grade

and age
Coefficient
Parameter . Standard error p-value
Estimate
Intercept 212.6577810 B 33.06705027 < 0.001
Male -10.7984200 B 12.35670165 0.3850
Female 0.0000000 B
Fisher grade 1 18.0914742 29.07012968 0.5357
Fisher grade 2 -17.3496570 B 20.03625045 0.3894
Fisher grade 3 6.5167226 14.62341131 0.6001
Fisher grade 4 0.0000000 B
Age -2.0687305 0.44249156 <0.001
Hunt and Hess
7.7370893 6.94558978 0.2814

grade
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Figure 6. Simple regression analysis of maximal MFV with age. There is

statistically significant negative correlation(p<0.001).
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Abstract

Cerebral blood flow velocities after subarachnoid hemorrhage

in relation to the amount of blood clots in the initial

computed tomography
Sungilk Lee
Department of Neurology

The Graduate School, Yonsei University

(Directed by Professor Sung Soo Lee)

Purpose: Delayed ischemia due to vasospasm is major morbidity of
patients with subarachnoid hemorrhage(SAH) due to ruptured aneurysm.
Angiographical vasospasm 1is developed 50-70%, symptomatic vasospasm
19-46% of patients with SAH. Many studies have confirmed that
vasospasm 1s related with the amount and distribution of blood clots in
subarachnoid space. but, the relationship between mean flow velocity (MFV)
of middle cerebral artery(MCA) by transcranial Doppler(TCD) and blood
clots amount on initial computed tomogrpahy(CT) is still controversial. The
aim of this study is to clarify the relationship between the amount of blood
clots on 1initial CT and blood flow velocity changes in the MCA as
measured by TCD.

Methods: We studied serial MCA velocities by TCD in 81 patients with
subarachnoid hemorrhage from March, 1999 to February, 2002. With all
patients, the first CT was taken within 72 hours after symptom onset and

all managed by early operation, aneurysmal coiling or conservative
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treatment. The amount of blood clots on initial CT was measured by both
Ljunggren method and Fisher Method.
Result
1. Total 81 patient, male 28 and female 53, were involved. Mean age
was 54.67(mean)*13.36(standard deviation) years.
2. MFV of MCA on affected side reached maximum peak between 10 to
12 days after SAH.
3. Average MFV of Fisher grade 1 was higher than that of Grade 2 or
3. But, there was no statistically significant relationship between the
amount of blood clots measured by Ljunggren method and Fisher
method on initial CT and maximal MFV of MCA on affected side.

4. The younger the patient was, the higher maximal MFV was.

Conclusion: It is concluded that the amount of blood clots on the initial
CT 1s not a powerful predictor of cerebral blood flow velocities measured

by TCD.

Keywords: Subarachnoid hemorrhage, vasospasm, amount of blood clots,

mean flow velocity
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