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Sonography in the U
nited States

Traci B. Fox, EdD, RDM
S, RVT

Associate Professor
Departm

ent of M
edical Im

aging and Radiation Sciences
Jefferson College of H

ealth Professions
Thom

as Jefferson U
niversity

Thom
as Jefferson U

niversity

•
Departm

ent of M
edical Im

aging &
 Radiation Sciences 

•
N

ew
 departm

ent nam
e as of 2018

•
Established in early 1980s as hospital-based program

•
Becam

e U
niversity-based in late 1980s

•
O

ne-year and tw
o-year program

s

•
Concentrations (tracks) –

Each one year long:
•

G
eneral sonography (28 students)

•
Vascular sonography (14 students)

•
Cardiac sonography (10 students)

Thom
as Jefferson University

•
The future:
•

G
raduate level ultrasound education

•
Clinical and non-clinical M

S program
s in sonography

National Accreditation

•
Com

m
ission on A

ccreditation of A
llied H

ealth Education 
Program

s (CA
A

H
EP)

•
Review

s and accredits
sonography

program
s

•
Joint Review

 Com
m

ittee on Education in D
iagnostic

M
edical Sonography

Program
s (JRC-D

M
S)

•
Sets the curriculum

 and standards for accredited
ultrasound 

program
s

•
Jefferson’s program

 is CAAH
EP accredited and TJU

 is 
accredited nationally by M

iddlestates

Basic Courses Required for Sonography

•
Pre-requisites (Bachelor of Science degree)
•

M
ath (6 credits)

•
English/English Com

position (3 credits each)
•

Physics I &
  II (4 credits each)

•
Chem

istry I (3 credits)
•

Anatom
y &

 Physiology (4 credits each, w
ith lab)

•
M

edical term
inology (3 credits)

•
Statistics (3 credits)

•
Electives (13 credits)

Total:  50 credits prerequisites

Sonography Courses

•
Courses are designed to help students learn principles and 
instrum

entation of ultrasound
•

Physics 
•

Lab 
•

Principles
•

Patient Care
•

900 hours of clinical tim
e at m

ore than 40 possible clinical sites

•
N

ational Board exam
s (ARDM

S)
•

Physics exam
 + specialty exam

 (abdom
en, vascular, etc.)



Lab Instruction

The student ultrasound lab at 
Thom

as Jefferson U
niversity

Sim
ulation

M
edaphor

ScanTrainers

Sim
ulation

Fetal
Breast

M
ale Pelvis

Fem
ale Pelvis

Clinical

•
Students spend about 900 hours in clinical 

•
Students usually rotate to 2 or 3 hospitals as 
part of training

Careers in Sonography

Student
•

Learner
•

Learn by 
exam

ple

Sonographer
•

Still
learning

•
Seasoned

•
Teaching 
students

Advanced
•

Still learning
•

W
riting articles

•
Attends 
professional
m

eetings

Professional Pathw
ay



Career Pathw
ays

•
The staff sonographer
•

W
orking 40 hours per w

eek*
•

M
ay have shift w

ork
•

M
ay have on-call

•
N

ote: Sonographers in the U
.S. provide

the first level interpretation 
(prelim

inary report), w
hich

is officially read by a physician
•

Sonographers do not render a diagnosis 
or w

rite final reports

Career Pathw
ays

•
The lead sonographer
•

W
orking 40 hours per w

eek
•

M
ay have shift w

ork
•

M
ay have on-call

•
Som

e supervisory responsibilities
including training/education of new
hires and students

Career Pathw
ays

•
The supervisor
•

W
orking 40 hours per w

eek
•

M
ay scan or m

ay be non-scanning
•

M
ay supervise several locations and

a large staff
•

H
ave to appease staff and 

adm
inistration

Career Pathw
ays

•
The D

irector or M
anager

•
W

orking 40 hours per w
eek

•
M

ay oversee several non-U
S

departm
ents (e.g., director of 

Radiology)
•

Budgeting, payroll, hiring/firing

Research Sonographer

•
W

ork w
ith PhDs and M

Ds
•

Sonographers m
ay be staff or 

m
ay be partially funded

•
Learn new

 and interesting 
technologies, diagnostic 
procedures and interventions

Rem
em

ber that physics you thought you could 
forget?

Industry as a Career Pathw
ay

•
Sales &

 A
pplications

•
Com

m
ission plus

salary (variable)
•

Lots
of travel

•
Degree m

ay or 
m

ay not be needed
•

G
et to m

eet a lot of
people



Veterinary

•
Vet techs currently perform

 
ultrasound but sonographers 
can also perform

 this role
•

Variety of anim
als

•
Patients don’t talk back

•
But they m

ay bite you
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O
cto

b
er 2018

sonography

1

#1 g
lo

b
al o

n
line m

ed
ical 

ed
ucatio

n p
latfo

rm
 fo

r ultraso
und

W
ho w

e are today  

2

Born from
 Viennese Tradition

C
o

m
p

any tim
eline &

 g
ro

w
th

5

(*) -C
om

pleted online courses

Com
pany 

founded 
(1) Echo 
M

aster 
Class

Prem
ium

Echo 
M

em
bership 

(2) Echo
Bachelor 

Class 

K. M
ueller

joins as CEO
 

(3,4,5)
A

bdom
inal

Em
ergency

TEE CoursesEcho 
Facts
A

pp

Partnership 
(6) PO

CU
S 

Course

Echo2G
o

M
icro-

learning
A

pp

(7) 
Speckle 
Tracking 

5 Courses 
A

CCM
E

accredited

(8) 
Pediatric

Care

100K 
Registered 

U
sers

(9) M
SK 

Course

O
ur success so

 far—

C
lients

Faceb
o

o
k

Y
o

uT
ub

e
V

im
eo

R
each

125,000+ active com
m

unity; largest in ultrasound

4M
+

 video view
s

27,500+
 custom

ers w
ho have bought at least one course

U
ser

275,000+ registered users in 175+
 Countries

1,000,000+ total reach

T
he g

lo
b

al ultraso
und

 ed
ucatio

n m
arket is 

larg
e and

 g
ro

w
ing

—

Source:  w
w

w
.statista.com

(m
ultiple sources of m

edical practioners globally  

G
lo

b
al ~

$1.0 B
N

~
10m

m
+

 p
hysicians / health p

ro
fessio

nals

~
4m

m
 new

 installed
 units p

er annum
4



C
usto

m
er first fo

cus

It is w
o

rth
 it!

I w
ork in a rural area in A

frica. I w
atched a few

 123 V
ideos on 

Y
outube and w

as very fascinated. N
ow

 I alm
ost finished half of 

the course in 30 days.

T
h

is is th
e sid

e yo
u

 N
E

E
D

 if yo
u

 w
an

t to
 learn

 ech
o

card
io

g
rap

h
y. 

B
R

A
V

O
!!!

I have looked and m
any options, each and everyone w

as m
any fold m

ore 
expensive than the 123 sonography course. A

lthough I have just started 
the course, I can say w

ithout any reservation this is the „bang of the buck“. 
Y

ou w
ill get the m

ost from
 your investm

ent and w
ill learn at your pace, 

w
hen and w

here you w
ant to learn.

M
ay 18, 2018

D
ear 123sonography team

,

Thank you very m
uch for your continuous efforts in teaching echo.     

I have purchased your E
choM

asterclass product one year ago and 
I believe it w

as the best investm
ent of m

y career so far. I basically 
learned echo thanks to you! 

M
ay 18, 2018

This is a great innovation and this is w
hat serves hum

anity. W
e thank the 

sponsors of this huge project.

H
ig

h
ly reco

m
m

en
d

ed
!

A
s a m

edical professional w
ho has used E

chocardiography 
in Intensive C

are and A
nesthesia for around 12 years and 

having com
pleted training w

ith recognized qualifications, I 
have found that 123sonography has a com

prehensive 
flexible teaching w

hich appeals to users of all levels.
7

U
ltraso

und
 ed

ucatio
n -

custo
m

ers

~1 M
M

Specialists / 
Sonographers

~3-4 M
M

Physicians

~5 M
M

N
urses/ 

H
ealthcare

Professionals

Total ~ 10 M
M

Expert 
Vascular 
Surgeons

C
ardiologists

Anaesthesiologists

Pediatric C
ardiology

O
ncologists

Fam
ily -G

eneral 
Practitioners

Prim
ary C

are 
Physicians

Em
ergency 

Physicians
C

ritical C
are 

Physicians

Physician 
Assistants

Interventionists

Internists

N
urses

M
idw

ives

Interm
ediate

Basic

8

R
adiologists

E
xp

and
ing

 B
2B

 P
artnership

s  

9

O
ur C

o
m

p
etitive A

d
vantag

e 

10

G
reat C

o
ntent &

 M
ore

o
f It D

rives G
ro

w
th

11

Com
ing Soon:

-
M

SK (released 01.10.19!)
-

Vascular 
-

Right H
eart

-
Physics of U

ltrasound
-

O
bstetrics/G

ynecology

O
ver 100 hours of 
O

nline Content

M
anag

em
ent &

 T
eam

14
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P
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D
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2018
1

#1

25

(*) -C
om

pleted online courses

(1) 

(2) 

K
. M

ueller

(3,4,5)

A
pp

Echo2G
o

A
pp (7)

5

(8) 

10

(9)

—

Facebook

YouTube

125,000
; 

400

27,500

275,000

100
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www.statista.com
(
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U
ltrasound sim

ulation and its im
pact on 

education and clinical preparedness
Kevin D. Evans, PhD, Principle Investigator

Carolyn M
. Som

m
erich, PhD

Sundus H
. M

oham
m

ad, B
S

Xueling
(Jeff) Pan, PhD

School of H
ealth and R

ehabilitation Sciences

Serving as the M
ulti-site PI for this 

Inteleos
funded research study into 

the im
pact of sim

ulation.
Researcher/educator at The O

hio State 
University.

Funded by Federal, State, & Industry for 
$3.5M

Tenured Professor

•
R

eview
 the evidence on sim

ulated 
education

•
D

escribe the progress w
ith Phase I D

M
S, 

M
ed Student pilot, & m

ulti-site recruitm
ent

•
R

eview
 the design of Phase II

•
Stim

ulate discussion and questions

Presentation O
bjectives

•
M

cG
aghie

et al. conducted a review
 of the 

published literature from
 1990-2010 on the 

com
parative effectiveness of sim

ulation-
based m

edical education w
ith deliberate 

practice (D
P). 1  

•
The results of their review

 w
ere based on 

only 14 quality studies (out of 3,742) and 
they included a variety of sim

ulated clinical 
skills.  

•
The conclusions of their review

 w
ere that 

sim
ulation coupled w

ith D
P w

as superior to 
clinical m

edical education. 1

H
istory of sim

ulation

M
cG

aghie
et al recom

m
endations

The five best practices posed from
 

the system
atic review

 w
ere: 

1.
Feedback

2.
D

eliberate Practice
3.

C
urriculum

 integration
4.

O
utcom

e m
easurem

ent
5.

Sim
ulation fidelity. 2

Each of these sim
ulation features 

contains a critical set of factors that 
w

ould need to be addressed. 

Sonography specific educational research

In sonography, few
 studies of the 

use of technology-enhanced 
sim

ulation exist.

G
ibbs et al. utilized an ultrasound 

sim
ulator as an educational activity 

for 25 students w
ho com

pleted 
both transabdom

inal and 
transvaginal scanning on a 
M

edaphorScanTrainer. 3

The author conducted qualitative 
interview

s w
ith the students and 

found som
e descriptive inform

ation 
that m

atches the five best 
practices posed by M

cG
aghie

et 
al.

6



Educational R
esearch O

bjective

This w
ork w

ill provide evidence to confirm
 or 

disconfirm
 the follow

ing hypothesis: 
The use of sim

ulation technology w
ill allow

 
participants to augm

ent their learning and execution 
of basic clinical sonography scanning skills and this 
w

ill result in a m
easureable change in clinical skills.

7

This pilot study w
ill: 

1.
Validate the fundam

ental and 
foundational prelim

inary standard 
developed by Inteleos’ Innovation 
Task Force.   

2.
D

evelop m
anuals for uniform

 
instruction across potential 
educational sites.   

3.
C

onfirm
 the clinical equivalency 

protocols for Phase Tw
o function, 

as anticipated.   

4.
Integrate m

icro-ergonom
ic 

standards for sim
ulation.

Best practices: Feedback, Curriculum
 

integration, & Deliberate practice

Sim
 R

esearch 
Phase I

8

C
AE Vim

edix
U

S Sim
ulator video

9

Phase I-D
eliverables

W
e developed a standard for 

students w
ho have no scanning 

experience in a clinical setting, a 
fundam

ental and foundational 
level, also know

n as “basic.”  

Standards w
ere identified for 

three content areas: C
ardiac, 

Abdom
en, and G

ynecology.  
Partial developm

ent w
as 

com
pleted for O

bstetrical 1st and 
2nd Trim

esters. 

W
e have refined, developed, and 

im
plem

ented tem
plates and 

scoring guides for all the above 
content areas and have begun 
doing form

ative assessm
ents.

10

R
esearch across m

ultiple institutions w
ill: 

1. Study clinical equivalency of U
S sim

ulation 
to expedite clinical com

petency, dom
estically.

Sonography education in undergrads (3 sites)

PoC
U

S
Physician prep (3 sites)

2. D
eterm

ine clinical equivalency of U
S 

sim
ulation internationally, using established 

protocols and standards 

C
hina –Beijing

C
hina –Zhongshan

O
utcom

es m
easurem

ents

Sim
 R

esearch 
Phase 2

11

Phase 2-D
eliverables

D
ata w

ill allow
 for a 

com
parison of students’ 

progression to an established 
pre-clinical standard using 
ultrasound sim

ulators 
com

pared to real patients and 
scanning volunteers.  

C
om

parisons of tim
e and 

other variables to reach the 
fundam

ental and foundational 
standard w

ill be m
ade 

betw
een ultrasound 

sim
ulators and clinical 

com
petency w

ith patients 
and/or fellow

 students. 

12



Inteleos
w

ill be able to determ
ine 

how
 sim

ulation could fit into its 
assessm

ents and/or m
eet som

e 
eligibility requirem

ents, to qualify 
for credential exam

s.  

The exact percentage of required 
scans that ultrasound sim

ulation 
can m

eet could be determ
ined, 

once study data are available.   

After all phases of the research 
are com

pleted, Inteleos
can 

determ
ine w

hether sim
ulation 

m
ay be used to form

ally 
m

easure progressive proficiency 
as part of a psychom

otor 
exam

ination. 

D
iscussion 

points based 
on the study

13

C
ontrol group of undergraduates have 

been assessed w
ith no sim

ulation 
experience (n=10)

N
ew

 sonography students are actively 
learning w

ith a m
ix of C

AE sim
ulator, 

colleague scanning, and Kyoto 
phantom

/Blue phantom
.

O
ne m

edical student has com
pleted a 

C
AE pilot PoC

U
S

for N
orm

al aorta & 
renal cases.

O
SU

 M
edical School w

ill be providing 
10 4

thyear M
edical students and 10 1

st

year M
edical students w

ho have 
com

pleted their cardio block-heart and 
IVC

.

Progress to 
date at O

SU
: 

D
M

S &
 M

D
 

students

14

IRB approval for data 
collection [2018B0313] and 
m

ulti-site approval now
 is 

m
oving through the additional 

IRB system
s.

R
eferences

1.
M

cGaghie
W

C, Issenberg SB, Cohen M
E, BarsukJH, W

ayne DB. Does sim
ulation-

based m
edical education w

ith deliberate practice yield better results than 
traditional clinical education? A m

eta-analytic com
parative review

 of the evidence. 
Academ

ic m
edicine: Journal of the Association of Am

erican M
edical Colleges. 2011 

Jun;86(6):706.
2.

M
cGaghie

W
C, Issenberg SB, Petrusa

ER, Scalese
RJ. A critical review

 of 
sim

ulation-based m
edical education research: 2003–2009. M

edical education. 
2010 Jan 1;44(1):50-63.

3.
Cook DA, Hatala

R, BrydgesR, ZendejasB, Szostek
JH, W

ang AT, Erw
in PJ, Ham

stra
SJ. Technology-enhanced sim

ulation for health professions education: a system
atic 

review
 and m

eta-analysis. JAM
A. 2011 Sep 7;306(9):978-88.

4.
Gibbs V. The role of ultrasound sim

ulators in education: An investigation into 
sonography student experiences and clinical m

entor perceptions. Ultasound. 2015; 
23: 204-211.
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C
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Kevin D
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Evans.36@
osu.edu

This w
ork w

as 
supported by a grant 
from

 Inteleos
and 

support/equipm
ent 

provided by C
AE 

H
ealthcare.
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U
ltrasound in obstetrics 

and gynecology
H

istory of ultrasonic technology

•Am
plitude-m

ode U
ltrasound

•M
otion-m

ode U
ltrasound

•Brightness-m
ode U

ltrasound

•C
olor doppler U

ltrasound

•Transvaginal U
ltrasound

•Interventional U
ltrasound

•C
ontrast-enhanced U

ltrasound

•Three-dim
ensional U

ltrasound

•U
ltrasonic Elastography

Indications in gynaecology

•
U

terine cancer

•
Benign and m

alignant ovarian tum
ors

•
Tubal tum

our

•
Vaginal tum

or

•
Endom

etriosis

•
Endom

etrial lesion

•
C

ongenital dysplasia of uterus and vagina

•
Pelvic inflam

m
atory disease

•
M

onitor reproductive endocrine function

Endom
etrial hyperplasia

Indications in obstetrics

•
Identify pregnancy

•
Assess gestational age

•
M

onitoring of fetal heart rate

•
Abortion

•
Ectopic gestation 

•
Pregnancy com

plications

•
Pregnancy w

ith uterine anom
aly

•
G

estational trophoblastic neoplasia



•
Fetal congenital m

alform
ation

•
Placenta\Am

iniotic fluid\U
m

bilical cord

•
Am

niocentesis

•
M

ultiple pregnancy

•
Intrauterine grow

th retardation

•
H

uge feteus

•
Abnorm

al fetal position

Intrauterine pregnancy

    Tw
o-dim

ensional ultrasound is the m
ost com

m
on and basic 

approach

    Take into account the age, m
enstrual cycle, disease 

characteristics, acceptability, and financial status of the patient. 

   M
eanw

hile, consider the advantages, lim
itations, com

plications 

and safety of the selected exam
ination m

ethods

C
D

FI

•C
D

FI provides 
hem

odynam
ic and 

m
orphological inform

ation 
for the differential 
diagnosis of gynecological 
diseases and the 
diagnosis of benign and 
m

alignant m
asses

C
D

FI

M
onitor fetal intrauterine status

Predict fetal pregnancy outcom
e

Contrast-enhanced Ultrasound



Indications
•

Preparation before inspection

1.Transabdom
inal C

EU
S: proper filling of bladder

2.Transvaginal  C
EU

S: em
pty bladder

         Selectproper probes according to the exam
ination requirem

ents. 

The transabdom
inalprobes w

ere 2.5 ~ 4.0m
hz, and the transvaginal

probes w
ere 5.0 ~ 9.0m

hz

M
ethods

•
1.U

ltrasonography:transabdom
inaland vaginal or rectal 

exam
ination to assess the general situation of the uterus and 

adnexalarea

•
2.C

ontrast-enhanced U
ltrasound

        The contrast agent is prepared according to the instructions  

.The recom
m

ended dosage of SonoVue: 1.5-2.4m
l

TAS

2.4 ~ 4.8m
l

TVS

C
heckout procdeure

1.The ultrasound contrast agent w
as injected and the 

tim
ing w

as started. W
hen the contrast m

edia m
icrobubble 

reached the target, the entire lesion w
as scanned slow

ly 

and the contrast agent perfusion w
as observed.

2.C
ontinuous storage of C

EU
S im

ages w
ithin 120s and 

im
ages w

ithin 3 m
ins if necessary.

C
EU

S and Pathological result
endom

etriotic cyst
Hysterosalpingocontrast sonography



intram
uscular 

injection of 
atropine

11
.

intrauterine 
catheterization

2
.

conventional 
ultrasound 
scanning

3
.

Sonohysterog
raphy

4
.

3d ultrasound 
prescanning

5
.

4d contrast-
enhanced 
ultrasonography

6
.

2D contrast-
enhanced 
ultrasonography

7
.

3d contrast-
enhanced 
ultrasonography

8
.

U
ltrasonic salpingography procedure

2018/10/12

•2018/10/12

R
esults analysis

com
pletely

obstructed

Im
age analysis

Bilateral fallopian tube unobstructed



Bilateral fallopian tubes partially
obstructed

Left hydrosalpinx
Bilateral fallopian tubes com

pletely
obstructed

27

   2D
3D

3D
 ultrasound im

aging technology

Application of three-dim
ensional ultrasound in obstetrics

O
bservation of fetal developm

ent 

and m
alform

ation

O
bservation of um

bilical cord

O
bservation of placenta

29

O
bservation of um

bilical cord



O
bserve the relation betw

een placenta and uterine orifice

O
bservation of placenta

M
easure the size of the placenta

D
isplay placental blood supply

Application of three-dim
ensional ultrasound in gynecology

3D
 ultrasound of norm

al uterus

O
veries

Indicate w
hether there 

is echo of solid m
ass in 

tum
or

    Indicate the shape and 
scope of the   solid 
m

ass

        M
easurem

ent of 

ovarian tum
or volum

e

volum
e

O
veries
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3D
 ultrasound of the pelvic floor

Levator ani

N
orm

al cervix
U

ltrasonic elastography

Interventional U
ltrasound in obstetrics

Puncture and injection (M
TX) guided by 

abdom
inal w

all ultrasound after laparoscopic 
surgery

U
m

bilical vein puncture (for prenatal diagnosis)

Induced abortion by am
niocentesis of m

alform
ed 

fetus

U
ltrasound guided drug induction (no am

niotic 
fluid in late pregnancy)



Interventional U
ltrasound in gyenaecology

Place or rem
ove the IU

D
 under ultrasound supervision

C
urettage under ultrasound supervision

U
ltrasound-guided puncture of follicular cyst

U
ltrasound-guided puncture of a pelvic cystic m

ass

THANK YOU 
 



U
ltrasound in the m

anagem
ent of vascular 

disease, an overview
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M
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M
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O
bjectives:

•
Review

 the central role of ultrasound in the 
m

odern com
prehensive treatm

ent of 
vascular disease

Plan

•
Discuss the 3 phases of care of the vascular 
patient 

•
Consider of the role of ultrasound in each 
phase of care using 3 conditions as 
exam

ples:
1.

Low
er extrem

ity atherosclerosis
2.

Carotid atherosclerosis
3.

Hem
odialysis access construction

Role of ultrasound in vascular disease 
m

anagem
ent and treatm

ent.
Ultrasound is valuable in each phase of care of the 
patient w

ith vascular disease:
1.

Initial clinical evaluation
•

Confirm
 the presence of absence of disease

•
Docum

ent disease severity

2.
Interventions
•

Procedural guidance

3.
After interventions
Success of the intervention
Evaluation for recurrence of disease. 

Initial clinical evaluation

•
Initial clinical evaluation
–

Interview
 the patient –

history 
–

Com
plete physical exam

ination
–

Ultrasound exam
ination

–
Confident diagnosis

–
Treatm

ent plan



Initial clinical evaluation

•
Low

er extrem
ity atherosclerosis w

ith claudication
–

Segm
ental pressures and Doppler w

aveform
 analysis

•
Confirm

 physical exam
 and initial clinical diagnosis

•
Determ

ine the severity of disease

–
Duplex arterial im

aging
•

Localize lesion
•

Characterize lesion –
stenosis/occlusion, length, calcification

–
Confidently develop treatm

ent plan
•

M
edical therapy

•
Exercise 

•
Intervention –

type: open vs. endovascular. 

Initial clinical evaluation

•
Carotid Atherosclerosis
–

Carotid duplex im
aging

•
Confirm

 physical exam
 and initial clinical diagnosis

•
Determ

ine the severity of disease

–
Confidently develop treatm

ent plan
•

Alternative diagnoses
•

M
edical therapy –

antiplatelet/statin therapy
•

Intervention –
endarterectom

y vs. stent 

Initial clinical evaluation

•
Hem

odialysis access
–

Duplex Ultrasound exam
ination of upper extrem

ity 
veins

•
Identify suitable veins for autogenous arteriovenous fistula

–
Arterial physiological exam

•
Identify arterial disease that could lead to access failure or 
arterial steal

–
Plan appropriate access construction

•
Location –

w
hich arm

, forearm
 vs. upper arm

•
Type –

native fistula vs. graft
•

Tim
ing of surgical procedure

Interventions

•
Procedural guidance –

open surgery
–

Venous access for intravenous catheter
–

Placem
ent of surgical incisions

–
Identification of autogenous conduits for 
bypass or dialysis access

–
Im

m
ediate assessm

ent of procedural success

Interventions

•
Low

er extrem
ity arterial bypass graft

–
Identification/assessm

ent of saphenous vein
–

Placem
ent of surgical incisions

•
M

inim
ize w

ound com
plications

•
Shorten procedural tim

e
–

Duplex ultrasound assessm
ent of flow

 in the 
bypass graft and in the distal arterial bed

Interventions

•
Carotid endarterectom

y
–

Placem
ent of surgical incisions

•
Locate the carotid bifurcation accurately

–
Im

m
ediate assessm

ent of the endarterectom
y

•
Residual plaque

•
Residual stenosis

•
These are associated w

ith periprocedural stroke 
and should be corrected in the operating room



Interventions

•
Hem

odialysis access construction
–

Reevaluate the autogenous conduits
•

Dilation w
ith anesthesia or nerve block

•
Identify faulty preoperative assessm

ents or interval 
changes

–
Placem

ent of surgical incisions
•

M
inim

ize incisional com
plications

–
Duplex assessm

ent of flow
 through the access 

and im
m

ediate correction as needed. 
•

Stenosis, branches

Interventions

•
Procedural guidance –

endolum
inal surgery

–
Safe arterial (or venous) cannulation

–
Direct guidance of the intervention

•
Angioplasty –

artery, vein, arteriovenous fistula
•

Stent/stent graft delivery
•

Ablation –
venous therapy

–
Im

m
ediate assessm

ent of procedural success
•

Apposition of stents
•

Residual stenosis 
•

Dissection 

After interventions –
follow

 up

•
M

ost vascular conditions are chronic diseases and 
w

ill progress or recur over tim
e

–
Extrem

ity atherosclerosis
–

Carotid atherosclerosis
–

Hem
odialysis access

•
Every vascular intervention has a lim

ited live span
–

Every vascular treatm
ent w

ill eventually fail
–

The goal is to m
axim

ize the functional life of each 
intervention

After interventions –
follow

 up

•
Establish the success of the intervention
–

Im
proved perfusion, norm

alized flow
•

Set a baseline for future evaluations
•

Identify correctable lesions that can be 
treated early before com

plications ensue

After interventions –
follow

 up

•
Low

er extrem
ity revascularization, open or 

endovascular
–

Determ
ine patency of the reconstruction

–
M

easure the im
provem

ent in distal perfusion
–

Re-intervene if im
provem

ent is inadequate
–

Identify early lesions associated w
ith 

recurrence or graft failure
–

Allow
 early retreatm

ent to avoid com
plications

After interventions –
follow

 up

•
Carotid intervention –

endarterectom
y or 

stent
–

Assess the adequacy of the treatm
ent

–
M

onitor for recurrent stenosis
–

Evaluate the contralateral carotid for disease 
progression. 



After interventions –
follow

 up

•
Hem

odialysis access construction/function
–

Early phase –
M

onitor “m
aturation” of the fistula

•
Identify correctable lesions in fistulas

•
Intervene prom

ptly to correct 
•

M
axim

ize m
aturation rate and fistula success

–
Later phase -Evaluate issues w

ith fistula function
•

Poor clearance
•

Low
 flow

 –
high venous pressures

•
Aneurysm

al degeneration

Sum
m

ary

•
Ultrasound is an essential com

ponent of a 
com

prehensive practice treating vascular 
disease 

•
Im

portant in all phases of care of the 
vascular patient

•
Critical for accurate diagnosis, safe 
intervention and long-term

 m
anagem

ent

Sum
m

ary

•
W

e review
ed the central role of ultrasound in:

–
Peripheral atherosclerosis

–
Carotid atherosclerosis, and 

–
M

anagem
ent of hem

odialysis access
•

Equally im
portant in the treatm

ent of: 
–

Arterial aneurysm
–

Arterial dissection
–

Venous vascular disease
–

Vascular traum
a

Conclusion

•
The success of a unit dedicated to the 
com

prehensive evaluation and 
m

anagem
ent of the full spectrum

 of 
vascular disease requires:
–

The use of ultrasound in all phases of care, and
–

Trained, com
petent personnel to use 

ultrasound technology safely and accurately 
for the benefit of the patient. 

Thank you for the 
opportunity and 
the honor of 
presenting these 
thoughts to this 
esteem

ed group 
today.

•
m

lilly@
som

.um
aryland.edu
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