Pulse-echo technique

Echoes
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Ultrasound Pulse

Ultrasound

« b= (frequency, Hz) : 2 23t cycles
« Infrasound< 7} F1}4=(20 - 20 kHz)< Ultrasound
« Low vs High frequency

E 1} : Low > High

8l|-&42 : Low < High

AN = A
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Doppler effect
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1842 Christian Doppler
Color Doppler, Doppler spectrum

+ Doppler Shift
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Small Wavelength
High Frequency

Long Wavelength
Low Frequency

WQ Naotional Medical Center

Equipment

« Probe
= 2MHz : PW

+ Trantemporal, Transorbital, Suboccipital Submandibular
window

4MHz : PW, CW

+ Submandibular window

WQ Naotional Medical Center
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Type of transducer

+ Continuous Wave (CW)

Accurate Measure of high \
velocity
Poor range resolution

» Pulse Wave (PW)
Good range resolution
Limitation on maximum velocity
(Aliasing)

NMog Notional Medical Cenfer
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Basic Setting

» Sweep Speed
- 3-5 seconds
» Sample volume
10-15 mm
+ Baseline
Middle
» Power
= 100%
OF & 10%

MCA-ACA R 64 mm 2 MHz PW

100,

NMog Notional Medical Cenfer

Vessel Identification

» Acoustic window
« Orientation of probe _ tansorbiul
- Sample volume depth e A
» Direction of flow

» Contour of waveform

submandibular

transforaminal

NMog Notional Medical Cenfer

Acoustic window

« Submandibular

transorbital

transtemporal

\: / « Transorbital
| |

« Trantemporal

+ Suboccipital

transforaminal

NMog Notional Medical Cenfer

Transtemporal Window

« Circle of Willis Variants

e

Hypoplastic Acom  HypoplasticA1  Hypoplastic Pcom  Hypoplastic P1
(1-37%) (1-13%) (16-64%) (9-15%)
AJNR 2003;24:456

NMog Notional Medical Cenfer
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TCD Basic Techniques and Interpretation

Right ACA hypoplasia

Left ACA Aplasia

J Neurol Sei 2005

N‘f-’ Notional Medical Center

N‘f-’ Notional Medical Center

+ Poor temporal windows
+ 15%
Old age, Female, Oriental & Black

» Maximum power and sample volume
Shorten the time necessary to find the window
Reduce the overall exposure to ultrasound energy

Insonation Step (Transtemporal)

Step 1 Mid M1 MCA

« Step 1: Probe - Slightly upward, anterior

+ Step 5: Set the depth at 65mm and slowly turn the transducer posterior by
10-30 ° - P1 (toward), P2 (away)

N‘f-’ Notional Medical Center

MCA

+ Depth
+ 40-60mm, (M1:45,50,55,60mm)
+ Direction

« Angle
Place above the zygomatic arch
» En face
» Anterior to the contralateral earfwindow
+ Normal values (MFV)
30-80cm/sec (50-60 cm/sec)
Higher mean flow velocity than any of the other
circle vessels

N‘f-’ Notional Medical Center

)
MCA/ACA bifurcation

» Depth
60-70 (66)mm
« Direction
Bidirection
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ACA

» Depth
66-75mm, (72mm)
» Direction : Away
« Angle
Slightly anteriorly
» Normal values (MFV)
30-60cm/sec
Less than MCA MFV

Eye Close

Transorbital Window

» Power
Minimum10% or 17mW/cm?

« Contact lens should be removed

« Cataract OP, LASIK and etc.
After Bmonths

= Minimal pressure on the eye

» Minimal ultrasound gel

» Artificial eye

Ophthalmic Artery

» Depth
40-55mm (48mm)
« Direction
Toward
» Angle
En Face (Medially)
« Normal values (MFV)
10-30cm/sec
» High PI
More than 1.0

OPHTH R 48 mm 2 MHz PW 4

b P m

ICA Siphon

» Depth
50-68 mm (64 mm)

» Direction
C2(Away)
C3(Bidirection) ** |
C4(Toward) Nl N\

+ Angle oxtoen \)
Slightly medial

« Normal values
30-70cm/sec(40-50cm/sec)

| A= 00 emfs =

+ Ipsilateral ACA or Contralateral ACA, MCA

SIPHON R 60 mm 2 MHz PW 4

Hz PW 4

5
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TCD Basic Techniques and Interpretation

Suboccipital Window

« Position

N Notional Medical Center

Insonation Step (Suboccipital)

Bridge of the nose

Dist BA
3

Mid BA

Frox BA |

Latersd (£) Lateral (6)
Midline (1 4)

Transducer positions

N Notional Medical Center

Basilar Artery

» Depth
- 80-120mm (Save at 5 or 10mm intervals)
» Direction
Away
» Angle
Superiorly at midline
« Normal values (MFV)
- 20-55cm/sec

BASILAR 90 mm 2 MHz PW

Vertebral Artery

+ V4 segment Fagha

+ Depth o Ry
45-75mm (56 mm) (|

« Direction * ‘\!H'

- Away r ot "

+ Angle : :’H
Superiorly and obliquely =

« Normal values (MFV) , %

+ 20-55cm/sec

N Notional Medical Center

+ PICA
Toward
N Notional Medical Center N Notional Medical Center
| |
Insonation Step (Submandibular) ICAvs ECA

ECA R 4 MHz CW

ICA PR. R 4 MHz CW

Temporal tapping

N Notional Medical Center
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Practical advice
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N Notional Medical Center

TCD Interpretation

« Flow direction
+ Flow velocity

« Pulsatile index
» Wave form

N Notional Medical Center

e
Flow velocity

» Increased flow velocity
: stenosis, dissection, vasospasm; usually with
turbance on Doppler spectral waveform
: young age, anemia, severely increased BP,
hyperthyroidism, increased COz2, acetazolamide,
mannitol

+ MCA>ACA>PCA>BA and VA

- Significant side to side difference: > 30 %

N Notional Medical Center

Spencer’s curve
Long segment stenosis Short segment stenosis
“Diffuse discase’ Spencer’s curve of ‘Focal discase’
cerebral hemodynamics
MFV=25 cmis w o @ b MFV=180 emis
PI=1.53 Decrease in diameter (%) Pl=0.98
N Notional Medical Center

el
Pulsatile index

« Pl =PV -EDV/ MV

» High pulsatile waveform
High resistance distally, IICP, multifocal or diffuse
atherosclerosis, also in aortic insufficiency

+ P10.6-1.1 (normotensive)
Can be = 1.2 (OA or chronic HTN)

N Notional Medical Center

Wave form

Diacrotic

systole|diastole

N Notional Medical Center
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TCD Basic Techniques and Interpretation

« Proximal stenosis or occlusion

Delayed systolic acceleration with dampened
velocity with low pulsatility

Normal Findings
Artery  Depth(mm) Direction Children  Adults
M1 45-65 towards <170cm/s 32-82cm/s
A1l 62-75 away <150 18-82
Siphon 60-64 bidirection <130 20-77
OA 50-62 towards  variable variable
PCA 60-68 bidirection <100 16-58
BA 80-100+ away <100 12-66
VA 45-80 away <80 12-66
N notio ente

Normal TCD criteria

+ Normal flow direction
« Velocity/ pulsatility symmetry L:R diff < 30%
» MFV < 100 cm/s (normal Hb and Ht)
+ Velocity hierarchy
MCA=ACA=PCAzICAzBA=VA
« P10.6-1.1 (normotensive)
Can be 2 1.2 (OA or chronic HTN)

clusion
residual flow
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waveform

Pre-bunny S—g

Hyperemic test

bunny
waveform

Bidirectional

waveform I

N‘r’ Notional Medical Center

Retrograde
waveform
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