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The interpreter should recognize the clues
Stenosis upstream or downstream
Asymmetry

CCA vs. ICA stenosis

Technical: Auto-trace and steering

The reader may or may not have all of the clues, but should use
caution:

Technical: Steering, misalighed beam, attenuation, wall filter, scales,
crosstalk, probe compression, SV location

Mirror and specular reflection
Tortuosity

Mistaken anatomy

Occlusions, string signs, attenuation




Which statement is correct?

nght CCA PrOX|maI Right Subclavian Proximal

SV Angle 80°

1. Spontaneous right carotid
dissection

2. Severe stenosis of the

right proximal common

carotid artery

Left CCA Dlstal 3. Innominate artery
B stenosis

4. Giant cell arteritis

5. Aortic stenosis
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ANSWER

Spontaneous right carotid
dissection

Severe stenosis of the
right proximal common

carotid artery

Innominate artery

stenosis
Giant cell arteritis

Aortic stenosis



NO DVT FOUND proximal to the LCFV
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Which statement is most accurate?

The patient has subclavian steal

There is a severe stenosis or
occlusion in the distal vertebral
artery

There is a stenosis at the origin of
the vertebral artery

This is not the vertebral artery but
a branch of the external carotid
artery

This is an example of
insonification artifact

Col 76% Map 5
WF Low

PRF 3000 Hz
Flow Opt: Med V
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SV Angle 60°
Dep 24 cm
Size 1.5 mm

Freq 4.0 MHz

WF Low

Dop 64% Map 3

PRF 1515 Hz




ANSWER

Vertebral Artery

The patient has subclavian steal

There is a severe stenosis or
occlusion in the distal vertebral
artery

There is a stenosis at the origin of
the vertebral artery

This is not the vertebral artery but
a branch of the external carotid
artery

Thisis an example of
insonification artifact

Col 76% Map 5
WF Low

PRF 3000 Hz
Flow Opt: Med V
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SV Angle 60°
Dep 2.4 cm
Size 1.5 mm

Freq 4.0 MHz

WF Low

Dop 64% Map 3

PRF 1515 Hz




Rt Dist CCA PS 31.7 cm/slyes
Rt Dist CCA ED 0.0 C/s|gm
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Lt Mid CCA PS 66.8 cm/s|

Lt Mid CCAED 12.4 cmis

| Left Mid CCA
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bvious Asymmetry
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Subtle Asymmetry



Rt Carotid Bifurcation ED 14.6 cm/sjis

Rt Prox ICA ED 3172 cmls - —
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PSV 112

EDV 25&
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Recognizing limitations of auto-trace




Misalighment
of the PW
Flow
Indicator
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Subclavian A

Mirror
Image

ze 1

Freqdro MHz

WF L

Freq 4.0 MHz
WF Low

Dop 74% Map 4
PRF 3731 Hz

Sample volume

Axillary Vein 100 big



PS 308.1 cm/s

ED 75.0 cm/s
REFPEAT STUDY
r NO CHARGE

—- o Tortuosity
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ofRt Mid ICA PS 206.6 cm/s|

Rt Mid ICAED 35.7 cm/s|
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SV Angle 38°
Dep 26 cm
Size 1.5 mm

Freq 4.0 MHz

WF Low

Dop 72% Map 3

PRF 5000 Hz

INVERT

-68.1cmis
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The Case of ‘Mistaken Identity’




Spectral Broadening (AGAIN!)
Velocity Underestlmatlon

PSV 40 PSV 70 PSV 100



SV Angle 0°
Dep 1.7 cm
Size 20 mm
Freq 4.0 MHz
WF Low
Dop 76% Map 4
PRF 1515 Hz

Image
Optimization:
Crosstalk




INVERT ACG60
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Image Optimization:
Sample Location




CORTEX WALL FILTER TOO HIGH
EDV NOT WELL VISUALIZED

PS 18.3 cmis|
ED 8.2 cm/s
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Image
Optimization:
Wall Filter




ol 85% Map 1

SV Angle 0° WAVEFORM TOO SMALL

Dep 6.3 cm
Size 20 mm

sabsil NO DIASTOLIC FLOW

Dop 82% Map
PRF 3731 Hz

SV Angle 0°
Dep 6.9 cm
Size 20 mm

Freq 25 MHz

WF Low

Dop 82% Map

PRF 1515 Hz
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Probe Pressure — superficial structures
(including carotids!

PS 116.1 cmis
ED 78.7 cm/s|
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Occlusion, String Sign,
Attenuation?

SV Angle -60° SRR B SV Angle -60°
Dep 26 cm \
Size 15 mm
Freq 4.0 MHz

WF Low
WF Low

Dop 76% Map

Dop 69% Map 4 . PRF 1250 Hz
PRF 1250 Hz :

L SFA D RECONSTITUTED



|ICA velocity with normal limits

bl 76% Map 5
SV Angle 60°
RF 3000 Hz Dep 1.6 cm
ow Opt: Med V "Wy . o SizelS m
g/ % Freq 4.0 MHz
WF Low
Dop 79% Map
PRF 3731 Hz

-67.3cmlis
=27.7cmls
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Misalignment of CW Beam, Non-Imaging




http://www.mediscene.co.uk

Conclusion: While many obvious Doppler waveform
misinterpretations can be traced back to experience
(and opinions!) of the interpreter, there are other
things that potentially mask important information
embedded within the waveform. It all begins with
the choices made by the operator and the limitations
of the available equipment.

THANK YOU!
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Potential sources of error:
Interpreter side
Operator/Equipment side
Or a combination of BOTH

What would cause a Doppler waveform of a vessel to be misinterpreted?

Obvious example: Suboptimal beam-to-flow alignment creating false
turbulence...clearly this is OPERATOR ERROR!

What about Experience of the interpreter?

If | asked you what would lead to someone NOT DETECT a stenosis that is more
proximal in the arterial tree, your answer might be “equipment, patient, operator
choices, or perhaps all 3"

But what if | changed the question to:

What would lead someone to OVERLOOK a more proximal stenosis? Then your
answer might change to “failure to recognize the subtle clues”



Interpreter should
recognize the clues



I2¢ 3.0mm : - _.-_.- ,'f"';r.z . ‘ C6 / M7

. . rq mid '» '.';' '. r_‘ . b PG 7 &2
Right Renal Artery Proximal IRF 8 kN3 : -7y S

rq mid - ) e
'RF 4.4KH2 . 4 [
- , . Pwr 100 &
Pwr 100 o 1 . \ Gn -0,
Gn 2.9 Moy i '
Frq mid r \ qu mig
Qual hig . -
WP low! {5 - Qual nor
FRE A A WMF low!

PRF 2.4kH

100

........

Right Renal Artery Distal
Superior and Inferior
Branches

(LT T

)
uM'?Mm D

,'r' ' LA 'LH" " 'l\"w.“! h



Tis 0.5 C1-5 MI1.0 TIs 0.6 C1-5
KIDNEY KIDNEY
FR FR

b O cHi 2-CHI
23 3 - <, < _Frq H ey T N -Frq
_Gn 5 _ \ “Gn
_D L KID TX 3/14/2011 \
" pov,
_CF
(]
en
" PRF
“WF
" A0%
INVERT AC60 6~ INVERT AC 60
E PW -.50
a Frq i
5 Gn N
" B PRF
S o R s v i b e
AL L ""“",“"r‘ i AN I sV
W \ TLL O L0\ CP ) SVD
AO% o ~
5 »

311412011

R EREEE

L RV PRE ELEV VELOCITY

PATENT RENAL ARTERY,
BUT...




LOOK MORE T e
proxivaLll [N

"~

LEFT CIVD™AT HYPOGASFRIGA




ANSWER

This is a subcostal view of the
right renal artery

There is marked turbulence in
the mid and distal renal artery

There is a 60-99% stenosis of the
right renal artery. The EDV of
164 cm/sec suggests a stenosis
of greater than 80%

There is elevated velocity and
turbulence in the mid and distal
real artery. The degree of
stenosis cannot be determined

Col 66% Map 1
WF Med

PRF 2000 Hz
Flow Opt: Med V

40

cmis

RRA MID-DISTAL
PSV 383
EDV 164

SV Angle
Dep 4,
Size 2,

Freq 25

WF Low




Which statement is correct?

Col 66% Map 1

WF Med
PRF 2000 Hz

This is a subcostal view of the Ay =2 ' TR W
right renal artery ‘

There is marked turbulence in ‘
the mid and distal renal artery =

There is a 60-99% stenosis of the RRA MID-DISTAL
right renal artery. The EDV of PSV 383
164 cm/sec suggests a stenosis EDV 164
of greater than 80%

There is elevated velocity and
turbulence in the mid and distal
real artery. The degree of
stenosis cannot be determined



WF Med
PRF 1800 Hz
Flow Opt: Med V
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Same vessel, same day, different tech!
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Mistaken |dentity (sort of)

ol 79% Map 7
SV Angle 0°
Dep 1.7 cm
Size 4.0 mm
Freq 4.0 MHz
WF Low
Dop 64% Map 4
PRF 1515 Hz
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l Beam Focus, Vessel Depth:
Weak signal from superficial artery?

Attenuation: Weak or NO
S|gnal...DoppIer frequency too high

Transmit 5

Zone of Sensitivity




ol 73% Map 1

SV Angle 0° NO BREATH-HOLD

Dep 28 cm
Size 20 mm

rabeReiil INACCURATE

Dop 79% Map 2
PRF 1250 Hz

ol 73% Map 1

F Med S s 1 SN ' SV Angle 0°
BRF 1000 Hz i e N -

low Opt: Med V

Dep 34 cm
Size 20 mm
Freq 25 MHz
WF Low
Dop 75% Map 4
PRF 1515 Hz

-19.7¢cmis
-8.8cmis
0.55

2.2

WITH BREATH-HOLD

17.5¢cmis
7.3cmls
0.58




Brachial 151
Thigh 175
Calf 173

Ankle (PT) 171
Ankle (DP) 170

iler Waveforms

Left

-1.15
-1.14
-1.13
-1.12

L. Thigh

:gmental BP
2 - Brachial - 151

PVR Size: 15

Normal thigh index, normal
thigh PVR waveform, normal
exercise ABI

What’s wrong with the
femoral CW Doppler
waveform?



Interpreter may or may

not have all of the clues,
USE CAUTION!



