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(ABSTRACT)

The purpose of this study was to evaluate hemodynamics of intracranial blood flow for
obtain clinically useful reference values and assess cerebral hemodynamics change with
aging. 81 normal Korean subjects(age, 14~~-~70 years) examined who han no history of
neurologic disease and the subjects divided into group Alage, 14~39 years), group Blage, 4
0~59 years) and group Clage, 60~70 years).

Transcranial doppler was use for measured the maximum velocity(Vmax), mean
velocity(Vmean), pulsatility index(P!), resistive index(Rl), stenosis index(Sl) and depth of sample
volume. Vmax was 99.11cm/s, Vmean was 63.57cm/s, Pl was 0.85, Rl was 0.56, SI was
31.94 and depth of sample volume was 52.35 in middle cerebral artery. Vmax was 85.54cm/s,
Vmean was 52.52cm/s, Pl was 0.82, Rl was 0.55, St was 34.48 and depth of sample volume
was 73.62 in anterior cerebral artery. Vmax was 75.45cm/s, Vmean was 45.60cm/s, Pl was
0.82, Rl was 0.58, Sl was 36.14 and depth of sample volume was 62.35 in posterior cerebral
artery. Vmax was 70.44cm/s, Vmean was 47.07cm/s, Pl was 0.87, Rl was 0.58, SI was 29.83
and depth of sample volume was 75.23 in basilar artery. Vmax was 63.92, Vmean was 42.42,
P! was 0.89, Rl was 0.58, Sl was 29.89 and depth of sample volume was 66.65 in vertebral
artery.

Vmax and Vmean was significantly decreased with increasing age in middle cerebral artery,
anterior cerebral artery, posterior cerebral artery, basilar artery and vertebral artery. And PI



and Rl was significantly increased with increasing age in basilar artery and vertebral artery.
And | suggest that transcranial doppler sonography can be used as one of useful clinical
tool for detection of cerebral hemodynamics.
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H zZAe M4 ZF2 & ER(cerebral blood flow)oll 2l o[ FO{X|H, o] = HF=
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ojzst =@M olae oun XNEE st HAHo= Tst ©E EAQ(Computed
Tomography; CT), AZ7|3Y g4 =Y (Magnetic Resonance Imaging; MRI), X &&E ¢HE
Etd(Positron Emission Tomography; PET), thel ZXpgbE X Aksl ofE £ (Single Photon
Emmission Computed Tomography; SPECT), & &z ¥ =(angiogram)S2 0l el
A AANHI cfX[g A4 83 =H=(Digital Subtraction Angiography), 2w x=3Zuf
{carotid ultrasound), A5 =Z2 ZAHTranscranial Doppler; TCD)E2| H|Z&XQl &
Z2AHS0| AcHtrZt, 1993).
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(vertebral artery)el Z/Cf & <& T(maximum velocity; Vmax), & &8&F = T(mean velocity;
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EE5zg 85l EFE =, 2 i Y 162702 = EF £ £ 99.11cm/secO| A 1,
B 8% ST = 6357cmfsec HHE AlTE 085 MY A 056, ©HE Al 31.94, g
o Zole 5232Z2mmoi2n =& Foix Y 81742 Fof HF HT£ 101.837cm/secol U
1, "HE 8F S5t 6438cmfsec HE AFTE 085 ME ATE 056, &E AlT£ 3261,
ool Zols 51.95mmoldct *& Sdie Y 81742 i €@F KT 96.86cm/secol U
I "7 dF ST= 6276cm/sec s A= 085 HME AFs 056, ®E AFsE 31.27,
ol ol 5269mmolUe i HHFI -r’—.‘P—I ZY 8F &, g0 8F S, 4 A
=, ME A, g A, o2l g golel 7ofE xol vt ?J°*EHD>05) (Table 1)

Table 1. Normal value of middle cerebral artery

Rt Lt Both Significant
Vmax 96.86+14.96 101.37+£17.31 99.11+16.28 NS
Vmean 62.76+8.24 64.38+10.33 63.57+9.35 NS
Pi 0.85+0.14 0.85+0.14 0.85+0.14 NS
21] 0.56+0.05 0.56+0.06 0.56+0.05 NS
Sl 31.27+4.80 3261+4.11 31.94+4 51 NS
Depth 52.69+3.69 51.95+£3.63 52.32+3.67 NS

s non significant

® Hois Sy

E53E B350 SHE zf Moy 5'%“ 16270 2] z|tf 8 R/ £E= 85.54cm/secolA 1,
Ho 8F SE= 6357cmfsec WE AlT= 082, XME A== 055 ®©E M= 3448 €&
o] Zol= 7362mmolA e =& Mokl Y 8174e 2 ERF £HE= 84.73.37cm/secOlU
1 Ha 8fF SZ= 5213cm/sec 2E A= 081, A& A= 055 & A= 3437,
ool ol= 7358mmoldct & Mo =Y 8174el 2l @R/ £+ 86.35cm/secol U
1,89 8F = 5290cmfsec HE A= 083, AE AFe 056, HE A= 3460,
g@ael gols 7365mmolRen] xED fFo Ff R S, HR 8F S5, 93 A
T, Mg A, g oAs, asio g2 ool felst Aol 7t el cHp>.05).(Table 2)



Table 2. Normal value of anterior cerebral artery

Rt © Lt Both Significant
Vmax 86.35+14.55 84.73+13.38 85.54+13.96 NS
Vmean 52.90+8.57 52.13+7.67 52.52+8.12 NS
PI 0.83+0.14 0.81+0.14 0.82+0.14 NS
Rl 0.56+0.06 0.55+0.06 0.55%0.06 NS
Si 34.60+4.63 34.37+4.43 34.48+4.51 NS
Depth 73.65+4.79 73.58+4.87 73.62+4,81 NS

"5 non significant

® Fid =Y

E5Eg 8510 SHE =, 2 Fdix Y 162709 2 F ST = 75.45cm/secol 1,
HE 8F 5= 4560cm/sec BE HF= 086, Me AlTe 058 @E HF= 3614, @
o Zol= 6235mmolU2n HEF Tolix W 81e i HHF fT= 75.09cm/secol AL,
g 8f 55+ 4593cm/sec #E Al 086, ME A=<= 057, ®E A= 397, g
o| Zol& 6227mmolcCt ?&F Foix s 817iel 2t 8/ £T+= 7581cm/secOl U 1,
o 8F ST 4527cmfsec WS AHlF= 087, Mg A= 058, 8@ A= 3630, @z
o ol 6242mmol e =EZE3 X0 2z i £, B R &, ¥es A=, A
& A, @ Als, azlD gz 2olel felst xtolrt /U cHp>.05).(Table 3)

Table 3. Normal value of posterior cerebral artery

Rt Lt Both Significant
Vmax 75.81+£13.31 75.09+13.36 75.45+13.30 NS
Vmean 4527+553 45931561 45.60+5.56 NS
Pl 0.87+0.14 0.86+0.13 0.82+0.13 NS
Rl 0.58+0.06 0.57+0.05 0.58+0.06 NS
Si 36.30+5.05 35.97+5.06 36.14+5.04 NS
Depth 62.42+2.78 62.27+2.60 62.35+2.68 NS

", non significant

® 7|5 =9

seis 53510 S™E 7| =Y 8179 o @fF HT+ 7044cmfsecol, HA
F ST 47.07cm/sec 9= A= 087, e AS$= 058 8z A= 2083 @ae| 20|
= 75.23mmol it

S5 ol AEHolM ZHE B P FT S 1eHe M ¥F SE= 6392m/sec
L = 080, M& A4E 058 HE Ass
2980, @mel Zolt essMmOIUST AAZ B S givlel Mo R ST



65.19cm/secOl A, BF 8/ ST = 4277/cm/sec BE A S 088, Mg A= 057, gt
A=< 3051, g3 Zols 66.73mmolRUct £F Foix Y 8172 o HF S
62.65cm/fsecOl ¥ 1, B 8HF &< 4207cm/sec &HE HF= 089, X A= 059, €&t
A 2927, gael Ziol= 66.58mmoiey ztFn fE2| M @F Sk, B 8F
£, 9¢E AF, ME AF, @ Als, a2l @@ Zolel {elst xto|rh AAgch
(p>.05).(Table 4)
Table 4. Normal value of veriebral artery
Rt Lt Both Significant

Vmax 62.65+12.40 65.19+14.21 63.92+13.36 NS

Vmean 42.07+8.51 42.77+8.93 42.42+8.70 NS

PI 0.89+0.20 0.88+0.22 0.89+0.21 NS

Ri 0.59+0.09 0.57+0.07 0.58+0.08 NS

Sl 29.27+6.34 30.51+6.10 29.89+6.23 NS

Depth 66.58+3.67 66.73+3.87 66.65+3.76 NS

" ; non significant

oy Hsto WE R HEE 247 bl 2 °4—T10ﬂ Foist THdXEE M HdEFH2
2 BFstct &, 39A1I o|ste] HHTE ATZ SR 40~-50Me] i@ TS BE2E 60M of &
o HPF2 CELR EF5t0 SAH Al Relds %_’—’51 st ch,
® s sWe| H3
oido| &l w2l Sdix el A 8F £xo HH d/F &7t ®elstA @ast
Fert gtz Hg Mg A, gE Alse fgeldt Hete 2o|X| tct (Table 5)
Table 5. Hemodynamic changes in middle cerebral artery
MCA Group A(n=40) Group B(n=66) Group C(n=56)
Vmax’ 106.41+£14.24 97.73£16.57 92.90+14.67
Vmean® 67.7318.65 63.00+£9.08 58.98+9.57
Pl 0.88+0.13 0.82+0.14 0.92+0.11
Rl 0.57+0.05 0.56+0.06 0.60+0.04
Si 32.52+4.17 31.58+4.46 32.61+5.43

* p<.05
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Table 6. Hemodynamic changes in anterior cerebral artery

ACA Group A(n=40) Group B(n=66) Group C(n=56)
Vmax’ 88.57+14.47 84.92+13.57 82.94+15.07
Vmean’ 53.21+8.39 52.67+8.18 50.33+7.43
PI 0.85+0.13 0.81+0.14 0.87+0.15
RI 0.56+0.05 0.55+0.06 0.57+0.06
Sl 35.71+4 .56 33.95+4 52 3497422

Table 7. Hemodynamic changes in posterior cerebral artery

PCA Group A(n=40) Group B(n=66) Group C(n=56)
Vmax’ 79.34+11.78 74.58+13.81 72.33£12.60
Vmean’ 46.54+6.23 4549+543 44.19+4.86
Pi 0.90+0.13 0.84+0.13 0.91+0.15
RI 0.59+0.05 0.57+0.06 0.60+0.06
Sl 37.66+4.64 35.58%4.75 36.21+6.79

4t (Table 8)

Table 8. Hemodynamic changes in basilar artery

BA Group A(n=20) Group B(n=33) Group C(n=28)
Vmax' 76.60+11.79 69.30+13.57 64.84+14.96
Vmean’ 46.52+8.62 46.92+10.26 4352+10.42
PI 0.83+0.13 0.88+0.19 0.95x0.27
RI 0.56+0.05 0.58+0.09 0.62+0.14
Si 31.78+4 61 29.15+4.32 29.40+4.75

egol Fubatol wat £2 SYel Ho) MF S BE ¥R S5 RS 2asin
SE S, MY ASIE RSl ZolstRout Ha Asel RelE Wst: Solx gt



Table 9. Hemodynamic changes in vertebral artery

VA Group A(n=40) Group B(n=66) Group C(n=56)
Vmax’ 69.17+13.21 62.63+12.99 61.18+13.67
Vmean’ 4567+6.80 41.69+8.86 40.53+9.79
PI 0.85+0.18 0.89%0.23 0.95+0.17
RI’ 0.56+0.07 0.58+0.09 0.60+0.06
Si 29.86+6.95 29.76%6.20 30.33+5,18
* p<.05
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Lol 7t oidol wal XZHMoz #ASHA =e=H(Aslid S, 1982 ; Ackerstaff &, 1990 ;
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52.52cm/secE 30~49M| Atololl A 49.7cm/sec, 50~59M Ato|oll A 46.6cm/sec, 60~69M AlOl
olM 487cm/secE 218 =X S(1998)e] ATt ®ele Xtol7t AU/fCE B AFOM=
Mokl el gtz H 571 0.822A 30~49M Atolol M 0.80, 50~59M AftolollA 0.82, 60~
69M| AtolollA 0908 E1EH =T 5(1998)2f ATt FAFSHACH

= AFolM EASH 162702 T SYe HE F ST 45.60cm/secE 41~50A|2]
o{Me] AP 36.00cmfsec2tl 2 nsh ZZEH1995)2] o471, 30~49M Alololl M 30.2cm/sec,
50~59M Atololl M 29.2cm/sec, 60~69M| Ato|ollAM 28.8cm/secE E1E =T &(1998)2

(1999)2| ¢i3rel XHO|E HU2L 2LEFR FoH SYe| 4550cm/secE 218 welE S
(2000)2] AT etz FAISH ZalE Ect 2 AFoNM Foix SYel g8E AHFs 0.822A
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ghel = 5(2000)2 4550cm/secBt E 150y 2 o3P E= 47.07cm/secE
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ZS 203cmfsecE AAE ZIE HQl ol8Mnt =M FE(1999)e] ATt FAISH HIE BEAU
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