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Objectives

_ist fundamentals of vascular scanning
Describe optimizing scanning techniques

How to overcome challenges

dentification of structures used to locate
vascular anatomy

Demonstrate best practices for vascular
scanning
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\/ - Fhere is a learning curve to
vascular scanning! )

~e First 80% of skills come quickly
 Last 20% is real proficiency and often takes longer

e Often frustration comes before a breakthr/\ou_qh!

4 Stages of  / \
/ \
Competence/
/ Unconscnous\\
' /L Comrpetence \\.

/ Conscious \\\

// Competence \

/ Conscious \

\
/ Incompetence \
\

/ b
/ Unconscious

£ Incompetence
F

Skill level
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For Beginners

“+ Know the anatomy and physiology of arterial and
venous systems, but be prepared for unigue
anatomy

« Know your protocol - LONG, TRANS, COLOR
and DROP the DOPPLER

« Know how to optimize your images — but be
orepared to push buttons outside your preset

* Know the limits of your exam

L%
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Really want to learn vascular? =

* Look up how your exams were dictated
and correlate with other studies (CT,
MR, X-rays and angiograms)

* Click on other imaging modalities, ask to
observe in the radiology to watch exams

* Be inquisitive - watch YouTube on
surgeries, angiograms and angioplasties
to get the FULL picture!
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, \/ Scanning Secret #1 "

S’

2D — Use windows!

Direct transducer more perpendicular to

area of interest

Color

Direct transducer more parallel to

area of interest and flow g
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/. = Scanning Secret #2
e/

Doppler Spectrum it
Color and Doppler spectrum should always make sense!

« \When you need numbers (PSV, EDV) must angle correct

* When you need if low or high resistive - don't need to
angle correct

Col 78% Map 1 g =

WF Med i o - SV Angle -50°
PRF 3000 Hz F Dep 6.3 ¢cm
Flow Opt: Med V o 4 = ‘

Size20 m
Freq 25 MHz
WF Med
Dop 75% Map
PRF 6250 Hz
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—Scanning Principle #3
" Measure Doppler Correctly w

—» Measure PSV at highest point during systole
« Measure EDV just before onset of systole (never before)

* Don’t measure the highest PSV with arrhythmia

(brightness of dots) ; S

Peak systole —»
’: End diastole | |
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Kupinski, Ann Marie, The VaScu/aLS)étem, 2" edition, WoltersKluwer, 2018./
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Scanning Secret #4

* If things don’t make sense - let someone know!

* |t Is ok to let your radiologist or vascular
surgeon know you are confused, but you did
your best to figure it out.

« Take a cine clip, document long/trans, use color
and Doppler
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Let's Apply the Secrets to
the Abdominal Aorta
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" Abdominal Aorta Anatomy  _

Inferior phrenic arteries
Head of pancreas
Diaphragm
‘ Superior
) =
) Superior mesenteric artr
Celiac trunk ! ' W s Yy
| .
- arlary Inferior
Middle suprarenal 7 ;‘
artery . Leftreny vena cava
D artery
= 1], %k — Testicular or bdominal
/| ‘ ovarian |
Lumbar arteries — — L\ L aitorics B ht ureter and

50as major m.
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Inferior
mesenteric
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| Psoas major
muscle
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Common iliac artery 1 \ 7

— /

lleo-caecal
Median sacral 3 .
artery junction

https://radiologykey.com/abdominal-aorta-and-the-inferior-vena-cava/

http://heritance.me/anatomy-of-jejunum-and-ileum/anatomy-of-jejunum-and-ileum-the-abdomen-3
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Look at different diagrams i

Inferior phrenic arteries

Diaphragm

Celiac trunk

Middle suprarenal
artery

Lumbar arteries

Common iliac artery
/) Psoas major N

muscle b

Median sacral
artery

https://radiologykey. com/abdomlnal aorta-and-the-inferior-vena-cava/
http://heritance.me/anatomy-of-jejunum- ar@)leqm/anétomy c{—;ejunum -and- |IeurUh/abdomen 3
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; \/“Scanning the Abdominal Aorta

— Challenge to visualize all segments

Prox, mid distal and bifurcation




D direct perpendicular to PROX aorta_

Greater omentum

/ =5 _______________________________________________________________________________
f ' / ’ :
[ Aorta [

!

Don't angle
cephalic for
Prox Ao

Hagen-Ansert, Sandra, Textbook of,Diagnostic Sonograf
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enteric artery



- Sagittal Proximal Aorta

without and with deep Breath

—
PENCE HOSPITAL WYBO, DAVID MI0.4 Tis OENCE HOSPITAL WYBO, DAVID MI0.8 TisO
) 11:30:12 AM  JJ JW123456 11:31:18 AM JJ JW123456

10

= 10,

15
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\B,@r{d' knees for perpendicular approach
as mid Aorta curves anterlorly

S’




.Dl?éft transducer more cephalic

= for 2D images of
diving common iliacs

SAG AORTA DST SAG AORTA DST

"¢ HOT FOR CLIHICAL USE **_
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Angle into flow for color
Make vessels more diagonal

SAG AORTA MID SAG LEFT CIA
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: Transverse bifurcation

2D iImage angle towards the head
color image may angle inferiorly

~—
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/Sag oblique approach for bifurcation
at level of umbilicus

SAG AORTA BIFURCATION

Hagen-Ansert, Sandra, Textbook of Dthic Sonography, Elsevier, 8t edition, 2018 /
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~——Use Lt kidney as window for Aorta _
Left coronal approach with RLD position

3

CORONAL AORTA / N \ :
/ &



= Use machine
_  knowledge to
optimize image
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_. %se natural curves and oblique angles _
2 to direct more parallel to flow

JL%F‘V‘:' DHER. fuéén.u.? D,
OTT =)
1Lt CIAPS 77.3 cmls

2Lt CIAED 0.0 cm/s

INVERT—-AC-60
=-100
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Always use cine to show color on 2D
Image with Doppler Spectrum

s

SAG AORTA BIF . el o e
SAG AORTA BIF
INVERT
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Let's look at
Portal Vein Doppler
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Portal System Anatom -
- y y \J
Faw
Esophageal veins _ o Common trunk
Right hepatic vein Middle hepatic vein
Inferior right hepatic vein Left hepatic vein
Left portal vein

Left gastric vein

Right portal vein

Right gastric vein

Main portal vein

Splenic vein
Superior mesenteric vein

Inferior mesenteric vei
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/ 5 5 . . ,
Perpendicular is best for 2D imaging...

LOGIQ . p
E9

but not for
Color Doppler ~
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Intercostal window directs sound more™
parallel for MPV color

TRNS PV

Hagen-Ansert, Sandra, Textbook of Diagnostic Sonography, Elsevier, 8t edition, 2018
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Direct sound through ribs
for Portal Vein color




\/ " Direct Doppler Cursor More
‘ Parallel to Flow

Don’t need to angle . R
correctto MPV  ENEEES IRRRRERERY IRERRRRRRE T



—Jse low PRF scale to show respiratory variations! _
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PV ? Resp phasicity =40
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Sometimes break the Rules!
Open sample volume to get
BOTH Portal Vein and Hepatic Artery Doppler




" Let's Apply Secrets to
Carotid Scanning
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- Cerebrovascular Anatomy Q

/ Anterior communicating
Costocervical artery Anterior cerebral

Middle cerebral

Right common carotid artery

Thyrocervical trunk

Vertebral artery Ophthalmic

Posterior

Posterior communicating

cerebral

Right subclavian artery Left subclavian artery

Basilar

Right internal

Innominate artery Internal thoracic artery carotid

Left internal
carotid

Right common
carotid

Right vertebral

Brachiocephalic Left common

carotid
Aortic arch

)
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tracranial Cerebrovascular Anatomy

ICA usually lies posterior ECA has 8 branches
and lateral to ECA

|" /T‘
: e .
e e {4 +—— Internal carotid arter
AU | '/"[5 d Superficial temporal artery
& y _
3 ! < ¢ o : _J
| Y : I g b 0\
) Ay | e bl Maxillary artery
/ Y% ‘:: ‘\ ! - J‘ “‘\
Vertebral artery Ods % ‘ .
pital artery Y S al
External carotid artery NS w" B

! s = Facial artery
Internal carotid artery ’ Sew

. Right common carotid artery ; o, ¥ e un il External carotid artery
Spinal cord g

Subclavian artery o D = Lingual artery
Vertebral artery

Superior thyroid artery

Brachiocephalic artery Thyrocervical trunk

Carotid sinus
Aortic arch Costocervical trunk

Right common carotid artery

Right subclavian artery

By [ /l Brachiocephalic artery
& 4 : Internal thoracic arter (
T % \ y "'\— Aortic arch

=
Kupinski, Ann Marie, The V%cu@tem, 2nd ed)ition, WoIter!-'KI\uwer, 2018)
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\/U Vertebral Anatomy

O
~ Vertebral artery enters transverse process of sixth

cervical vertebra coursing through foramina of
transverse process cervical vertebrae
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" Starting transverse is helpful
Survey from inferior to superior




\/Use lateral sternocleidomastoid
muscle as window

PAROTID GLAND

OMOHYOID MUSCL
(CUT END)

THYROHYOID MUSCLE

TERNAL "
TERNOCLEIDOMASTOID
N MUSCLE (CUT END)

GULAR VEIN
OMMON CAROTID ARTE!
[YROID CARTINGE : INTERNAL JUGULAR VEIN

| &Y STERNOHYOID MUSCLE

STERNOTHYROID MUSCLE
ANSA HYPOGLOSSI
THYROID GLAND
OMOHYOID

STERNOTHYR!
MUSCLE

e’ STERIOR

CIAL VEI

IMMON
CIAL VEIN

ITERIOR JUGULAR VEIN

IJMMUNICATI

STERNOCLEIDOMASTOID 4 A e ) 4 LAVICLE
MUSCLE : B 2 R e STERNOCLEIDOMASTOIC
ANTERIOR JUGULAR VEIN i MUSCLE (CUT ENDS)

PLATYSMA
STERNOHYOID MUSCLE
STERNOTHYROID MUSCLE
OMOHYOID MUSCLE
STERNOCLEIDOMASTOID A \/‘
RECURRENT LARYNGEAL
NFERIOR THYROID A¥
NTERIOR SCALENE A
LONGUS COLLI MUS

[ / N 2 1 - — VERTEBRAL BODY (¢
im'::mmc ) / S o 5~ \\IDDLE AND PO! N v
“ =0 M SCALENE MUSC

Netter Anatomy & /
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-« \’ée a medial approach for carotid when...

SAG RIGHT CCA MID

Kupinski, Ann Marie, The Vbécul@étem, 2" edition, WoIterB-‘KI\uwer, 2018.)

\ ). '



Don’'t Under gain!

gray-white line on

/‘ﬂz innermost wall

LEFT CCA DIST LEFT CCA PROX

Kupinski, Ann Marie, The Vq;culqr System, 2" edition, Wolters Kluwer, 2018./
. 4 - \
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Don't stay perpendicular for trans color

RIGHT BIFURCATION

7



/- Long Carotid Bifurcation
“ICA angle posteriorly ECA angle anteriorly

LEFT ICA

LEFT ECA
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_ Color Doppler should fill wall to wall

Right Distal CCA

Don't let color

bleed outside walls!
L

Kupinski, Ann Marie, The VaScu/aL.g\étem, 2" edition, WoltersKluwer, 2018.
. J - \



LEFT ICA

LEFT ICA DIST
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T

ry not to show a vessel inthe —
g middle of nowhere!

SAG RIGHT ECA

SAG RIGHT ECA
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Use correct color scale @

LOGIQ

:‘ Appropriate Color-Doppler Scale Setting -

a_ W

Color-Doppler Scale Too High: Color-Doppler Scale Too Low:
Poor Color-Filling Aliasing

Kupinski, Ann Marie, The Va‘scul@tem, 2" edition, WoltersKluwer, 2018./
. ) ' A
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- T
. OK to use a straight box if vessel is oblique -
- ICA color may different colors — but all
moving in same direction

-
113
cm/s

N’

Kupinski, Ann Marie, The V&Scu/@tem, 2" edition, WoltersKluwer, 2018.
. 4 - \
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Carotid bulb flow separation <

-~ May see small area of flow reversal along the outer
wall of the bulb - don’t Doppler this area

www\v’*wh

Prox ICA Bulb ICA

Kupinski, Ann Marie, The Va‘scu/aLS,\étem, 2" edition, WoltersKluwer, 2018./
\ ) '
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Place cursor in center or artery

—
+38

EW

46%

WF SOz

SV1.5mm

M2

3. 5MHz2

24cm .

-385

+ PSV -108cmis cavs

EDV -52.2 cmis
RI 0.52

Cursor toward
or gate to wide

Lt Mid ICAPS 5¢ broadening (no

Lt Mid ICA ED 10.2 cmis|_ L == —
s T = :_. —
i /

o

o INYERT-AC 68
-100
v - {NVERT - :,*AC‘,GQ;“

Kupinski, Ann Marie, The Vc\?gculmég/stem, 2" edition, WoltgrS‘f(luwer, 2018.
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Know CCA, ICA, ECA
Doppler waveforms

FR 18Hz 60°
P1

+ PSV -108cmis oun
EDV -52.2 cmis

Ri 0.52
40-

oy 1'\""«!’\%‘“:%&&«” {

FR 19HZ 60°
M

0
61%

.+ Vel 829 cmis

Carotid Artery i | : 9
Spectral Doppler | | :
Waveforms

Kupinski, Ann Marie, The Va‘scu/aLS)étem, 2" edition, WoltersKluwer, 2018.
. ) <
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Use CCA color to determine
vertebral flow is also antegrade __-
tt 352122 23?2%;_,_5% : :

e ——

ww FRTBAY |
+289 P

0
qﬁ"ﬂ. 66'%
WF Ao C 50
'V Serm P Low
Gen
g SV 2’3 QE
] 4%
s - 2625z
1- + PSV 735cmis 289 W 144
EDV 189 cvs
R 074

”»M‘*«..M& 3

-0

Normal Vertebral Artery Doppler Waveform Contour

Kuski, Ann Marie, The Va‘scu/aLS)étem, 2" edition, WoltersKluwer, 2018.



Color will help to show plaque ~
= If gains too low

Homogenous Plaque

e G—— ! W
. - S .
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=
Doppler and Color Images

MUST make sense!
o
e S
Color-Doppler
“Mosaic” Pattern
Turbulent Flow :
=

Kupinski, Ann Marie, The Va‘scu/aLS,\étem, 2" edition, WoltersKluwer, 2018
\ ) ' \
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Let's Move Down to
the Legs
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Inferior vena cava
Common iliac vein

Internal iliac vein

External iliac vein
Inguinal ligament ——
Common femoral vein

Great saphenous vein
Lateral circumflex
femoral vein

Medial circumflex
femoral vein

Femoral vein —

Accessory
saphenous
vein —

Profunda femoral vein

Superior lateral
genicular artery

Inferior lateral
genicular artery

Popliteal artery

LR

fermoral artery

Superficial
femoral artery

Descending
genicular artery

Superior medial
genicular artery

Inferior medial
genicular artery

Medial droumnm:’,y/

K uwer,
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Use Correct Terminology

Upper extremity — arm vs. forearm?
» Use upper arm and lower arm

Lower extremity - thigh vs. calf?
« Use upper leg to knee and lower leg to ankle
LE venous — use femoral vein (FV) not SFV

Use universal language — plaque, stenosis,
occlusion, occlusive vs non-occlusive thrombus

— \ / e
L%



__‘Head should be higher than body
Put towel under knee

-

S’

4

Kupinski, Ann Marie, The Vascular System, 2" edition, WoltersKluwer, 2018.
L
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TSt/art transverse in mid groin and
\/ stay as perpendicular as you can

WICOMP LEFT CFV
WICOMP

LEFT CFV
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" Finding the GSV
swing bottom of
transducer medially

RIGHT CFV GSV

Kupinski, Ann Marie, The V&Scul@tem, 2" edition, WoltersKluwer, 2018.
. 4 - A



,« “/Superficial Veins are distinct ~
- No artery alongside
Look for the “Egyptian eye”

-
> —
T
.-
o -
-
— ch ek
.

-

Kupinski, Ann Marie, The Vascular System, 2" edition, Wolters Kluwer, 2018. N’

Nt \/ et /
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Watch color angles to fill in veins

E9 -

RIGHT DFV

2" RIGHT FV PROX

RIGHT FV PROFUNDA



Follow vein with artery

Don’t use

=
too much
color gain!

RIGHT FV PROX

Kupinski, Ann Marie, The Va‘Scu/'aLS,\étem, 2" edition, WoltersKluwer, 2018.
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=WH

WICOMP i N

RIGHT FV DIST

RIGHT FV DIST

Kupinski, Ann Marie, The V‘a'ScuquS,\étem, 2" edition, WoltersKluwer, 2018./
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Finding the Popliteal Vessels =

RIGHT POP V PROX WICOMP



N

J \/ Finding distal Popliteal Vein
slide more medial

S’

WI/COMP
RIGHT POP V DIST

N/
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From posterior approach

- Popliteal Vein now
anterior to artery

' 1 1 A ! 1
POSTVTCONO > 0600

RIGHT POP V PROX

Kupinski, Ann Marie, The Vascular System, 2"9 edition, Wolters Kluwer, 2018. N’
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Popliteal
Vein b

WICOMP
RIGHT GASTROC V

tem, 2"? edition, WoltersKluwer, 2018.
. J ' \

Kupinski, Ann Marie, The Vascula
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Finding PTV and Peroneal Veins

Kupinski, Ann Marie, The V&Scul@tem, 2" edition, WoltersKluwer, 2018.
. 4 - A
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—/ - Some tricks to find calf veins__
=~ 4 /X Come closer to tibia

RRRRRRRRRRRRR

Kupinski, Ann Marie, The Vagcu/Mtem, 2nd edjtion, WoltgrgzKlywer, 2018./
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Kupinski, Ann Marie, The V‘a'ScuquS,\étem, 2" edition, WoltersKluwer, 2018.
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, ATV window and another great way -
to see Peroneal Velns

RIGHT ATV

RIGHT PERON V



Kupinski, Ann Marie, The Vascular System, 2" edition, Wolters Kluwer, 2018.
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Tough Study?

Curvilinear can be your best friend

LEFT W/ICOMP
WI/OUT COMP SFV MID

MHOT FOR CLISCAL USE

WI COMP

RIGHT SFV PROX RIGHT SFV MID




Know your
limitations
and document

LEFT PTV NON VIS

LEFT CALF TRANS

LEFT PERON NON VIS




Remember the Secrets!

» Know your anatomy and landmarks
 Direct sound more perpendicular for 2D
* Direct sound more parallel for color and Doppler

 Survey first and document with Long, Trans
and color



— Final Secrets!

e

» Ask others for their tricks and tips
* Try to do as many as you can in a day or week
* Practice - practice - practice

* Obtain your RVT credentials to open more doors
for your career! "\
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