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Clinical Transcranial Doppler

Kim, Jong-Soon P.T., Ryoo Jae-Kwan P.T., M.T., M.P.H.

Dept. of Electroneurophysiologic Lab., Maryknoll Hospital

— ABSTRACT -

The transcranial Doppler(TCD) is a technique for measuring blood flow velocity of intracranial and
extarcranial arteries. This examination based on Doppler effect which was first formulated in 1842 by
the Austrian physicist Christian Doppler.

In 1982, Rune Aaslid first maked 2MHz pulsed probe and recording intracranial vessels with trans-
cranially.

There are six criteria utilized in gaining positive identification of the intracranial vessels. The six
criteria are as follows 1acoustical windows 2)depth of sample volume 3)direction of flow 4)spatial rela—
tionship of ACA and MCA bifurcation 5)mean velocity and 6)response common carotid artery compres-
sion and/or oscillation test,

The affected factors for TCD examination are angle of insonation, posture of subject, age, gender,
hematocrit, metabolic factors, and cardiac output,

Clinical application of TCD are detection of stenosis, occlusion, emboli, thrombsis in intracranial
and extracranial arteries and evaluation of cerebral arterovenous malformation, collateral capacity in
the circle of Willis, ischemia cerebrovascular disease, stroke patient and vertebrobasilar system.,
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Fig. 1 The three nautral “acoustical windows™ that allow
penetration of the ultrasound beam into cranium
and insonation of major intracranial arteries.

— 155 —



2MHz9 2&57t R4 £ = 992 34%
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window)*®, 18|31 uiA|}o R 1986 Arnold$}
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Fig. 2 The transtemporal “acoustical windows” is divid-
ed into four distinct areas: the posterior, middle,
anterior, and frontal windows
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UA HEE AYS 23T 2R HYF fAEHE
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3 ol X|H (Criteria for vessel identifi—
cation)
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739 sample volume?] Zol&= oF 30~60mmo|i
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Velocity Parameters
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Fig. 3 Diagnostic features of the Doppler spectral wave—
form, PSV; peak systolic velocity, EDV: end dias—
tolic velocity, Vi mean velocity, Pl pulsatility index
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TCD m3el 24
trum)

(Analysis of TCD spec-

TCD AHEY BN =g 94 o} £27] §
F4%(peak systolic velocity; 0|3} PSV), &7] o]
7] 4% (end diastolic velocity; ©|3} EDV), B+

8F 4% (Vmean), systolic upstroke, ¥4+
(pulsatility index), 2HEY EX(spectral distri—
bution}solct, @ TCD7|7l= HFEHE WAst
o ol A+E5L ATLE A4 F + oy
TCDZAAM ZA1HE #4sl7] HajM«= ol=e aaF

] oJu]g o} 3 soft Hrt(Fig. 3).
PSVE #44do]l % sl=5¢ Uetu:= 87 &
£ W39 EDVe FA +%9 7M7) (accela-
ration phase of systolic) B2 A9 o 7 &
£ o B R S5 0 R 4 Y
(envelope)d] Bt AlZtolet & 4= glov o & A4t
3= 342 Vmean=PSV-EDV/3 + EDV o|c},
systolic upstrokex= i EF &9 27] A4}
§ Uehl= 22X olAY At gnetd Ao 8
F &=71 Udehdes AlZte] s x| A8
AT 4= §IA "k, & o U 99 F=83
ool A& 55 S FHY systolic upstroke
9 AAte gAY, whEA (pulsaility)> 4% ¥

Artery Acoustcal Depth of | Direction Spatial Mean Response ipsilateral
window sample of flow relationship velocity carotid compressions
volume ACA/MCA | (cm/sec)
{mm) bifurcation
MCAM1) | Transtemporal | 30-60 Toward Same 55+12 Obliteration diminishment
ACA/MCA | Transtemporal | 55-65 |Bidirectional - - Identical to
bifurcation ACA/MCA
ACA(AD Transtemporal | 60-80 Away Anterior and o0+11 Obliteration
superior diminishment
PCA(PY) Transtemporal | 60-70 Toward | Posterior and | 39+10 No change Augmentation
inferior diminishment Obliteration
PCA(P2) Transtemporal | 60-70 Away Posterior and | 40%10 No change diminishment
inferior Obliteration
TICA Transtemporal | 55-65 Toward Inferior 3919 Obliteration reversal
OA Transorbital 40-60 Toward - 21+5 Obliteration
Carotid Transorbital 60-80 Away 41+11
siphon Bidirectional - - Obliteration reversal
Toward 47114
VA Transoccipital | 60-90 Away - 38+10 -
BA Transoccipital | 80-120 Away - 41+10 -

Table 1. Summary of vessel identification criteria using freehand TCD techniques
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A4 o|t}, HHE A 4x(pulsatility index)= T2 3]
9 sP7 A 2 2522 SAEY o8 AN 5 9
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tors for TCD examination)
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(Doppler angle)# 22 71&3 83, FA] ¥zt
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® AA(Posture)

Fig. 4 Dependence of the measured Doppler frequency
on the cosine of Doppler angle
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oy 1% oAF HeE w2 F7i8te] 3~64 A
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ol28 A& oF 40cm/secE A4sHA B,

@ A¥(Gender)
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o2 94 g3 9t} Vrienss®Y FFof st
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592 FutEdE 2joj7t ol 3L 4ol
e ARG 2 458 /MG st=F A
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S
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A¥ZF HE7t Ao £3 H&E ez
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528 4019} A2l SCDAA S FHY Y+t £
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nique)2 HEF7t 5719 Xt HEH
A3 H1ES HQl 49 i L7t F7H
I W@ HolE 4ot SCD(het=24+4%)% B4
(het=37+4%)& vl23 A7 Fdxsd &
TAW B BF £ F 30% A= B2 AoB
181257 4= i

® tHALR.¢l(Metabolic factors)

HEFo| e v|A L 1o we} TCD &7 it
A== jatagle AaE(o]st pO2)at BAZEA
Hekol3} pCO2) 18]t HY XAt 2+ (cere—
bral metabolic demand)ojct, H&EH+= p027}
50mmHg ©|3}2 "X+ A4tAF(hypoxia) T4
A7HAE 371814 93 pO27t AU S TR
oFerp olgjdt o]g2 UsiA tfRE-9] TCD AHA

oA p029] i YaX YA dAY
U pCOo23%te] 20~60mmHg Atolof|A =& &e}
FUHFHE=st 48] F71st=H Markwalder
9L o3t pCO2%t FHHFTHLETS] HA
A5t AFE AAsHY pCO27F 17~55mmHgZ 718t
of wpet £=r} F7HsTh S

Sorteberg$-&*? pCO2E 40mmHg= 13339
HAALA &7t 8~12% F7Hc Eastgld, #
A4l pCO2 U= FR3HA] g2t TCD HARl
93 ujd 4 Qi 29 TCD HAAtl 9% v)A
£ 8902 E ¥ §F Aol 417 Y(neuron)?
B2 fAEES 37 A7 HERE HaR 5
got, HEFY AFoA FF(verbal), 7124
(manual tasks)5 ¢ &FolA ¥t (hemispheric)
o HEF77} 20% A= F7Hgel FRHUAG® .
Dorste5*"% Harder5" & #4Al¢ & & o5
¥Jut 29} (hemisphere tasks)e AlAlatod BAI3t
8 ZOHEY £52 vj@d AL AAEY &, £
2 2045Y £571 2~12% 37t Holctn B3 8
At olfet £&9F7H= YA Aot Z¢fo] LA
T 3oz 227 A" o §F GE &%
Z7+e] J&% AYLS AA=(visual stimulation)
of B FojEFHe 4z W3 ATEA AAF £
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o2 M= YA|Fo| 1 WY Zo] A djRE
ZQoz WAstEg TCDY| o3t Ade] o7&
AA 89102 2882 = =t

® Al¥F&(Cardiac output)

Schregel5-2 434 Ao 50| vjA= %
o] T3t 47S Swan-Ganz catheters® TCDZE
AFE A EY 9T AR B FHU(+18%),
BhEH| 8 (+48%), ABAF(+324%)7 F71EAL F
guEHe] £r: AR F7H+15%) St B
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LA,

TCDS} ANXE (Clinical application of TCD)

TCDe F2 X 8@ o} §-57& A H38f
ME=Ed=d HEFY & (stenosis)ol 4
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AL 83 713 (arteriovenous malformation)2|
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