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Objectives 

• Clinical application of each 
scan ultrasound 

• Recognize the Anatomy: 
normal vs not normal

• Identify Pitfalls 



The Abdominal Aorta 



Pre-hospital Death

Hospitalized

Survival

Mortality

Epidemiology of AAA

• Incidence 36.2/10000 and increasing 

• Asymptomatic until they rupture

• 62% die before reaching hospital

• Mortality of 85-90% after rupture

Powell JT, Greenhalgh RM. Small ab- dominal aortic aneurysms. N Engl J Med 2003;348:1895-901.

Brown LC, Powell JT. Risk factors for aneurysm rupture in patients kept under ultrasound surveillance. Ann Surg 1999; 230:289-96. 



Epidemiology
• Risk Factors

• Male 

• Smoker,

• Hypertensive

• Family History

• AAA must be on your ddx for 

• renal colic, ab pain

• GI bleeding

• Neurological complaints

• Undifferentiated hypotension



Why ultrasound? 

• Minimal delay

• No radiation

• Easy to learn

• Well substantiated by literature



• 4 studies, n=535 Patients

• Sensitivity: 94-100%

• Specificity: 98-100% 

• 0.5cm +/- compared to CT

How good is ultrasound for 
diagnosing AAA?

S E P T E M B E R  2 0 0 0 3 6 : 3 A N N A L S  O F  E M E R G E N C Y  M E D I C I N E 2 1 9

B R I E F  R E P O R T

Emergency Department Ultrasound Scanning

for Abdominal Aortic Aneurysm: Accessible,

Accurate, and Advantageous

Marie Kuhn, MD, FACEM*

Robert L. L. Bonnin, MBBS, FACEM*

Michael J. Davey, MBBS, FACEM*

Jane L. Rowland, MBBS*

Suzanne Le P. Langlois, MBBS,
FRACR‡

From the Departments of Emergency
Medicine,* and Radiology,‡ Royal
Adelaide Hospital, Adelaide, South
Australia, Australia.

Received for publication
March 13, 2000. Accepted for
publication April 28, 2000.

Address for reprints: Marie Kuhn,
MD, FACEM, Emergency
Department, Royal Adelaide Hospital,
North Terrace, Adelaide, South
Australia 5000; Australia;
+61 8 8222 5063,
fax +61 8 8222 4171; E-mail
mkuhn@mail.rah.sa.gov.au.

Copyright © 2000 by the American
College of Emergency Physicians.

0196-0644/2000/$12.00 + 0
47/1/108616
doi:10.1067/mem.2000.108616

See related article, p. 224.

Study objective: This study was conducted to determine
whether emergency physicians with relatively limited training
and experience can accurately identify the presence or absence
of abdominal aortic aneurysms (AAAs) by performing bedside
ultrasound scanning, and to assess the potential impact of
ultrasound scanning on clinical management.

Methods: Patients in whom AAAs were suspected, including
those patients older than 50 years presenting with abdominal/
back pain of unclear origin or presumed renal colic, were eligi-
ble for study entry. Consenting adults had ultrasound scanning
by an emergency physician who was not responsible for their
primary care. Treating physicians remained blinded to the re-
sults unless an unexpected AAAs was discovered. Scan accu-
racy was ascertained by comparing our ultrasound results with
preselected gold standards. The clinical impact of the ultra-
sound studies was determined by comparing the preultrasound
and postultrasound assessment sheets that detailed the pre-
sumed diagnosis, proposed investigations and therapies, and
patient disposition.

Results: Our convenience sample includes 68 scans for AAAs;
findings of 26 scans were positive, 40 scans yielded negative
findings, and 2 scans were indeterminate. Scan interpretations
were 100% accurate. The ultrasound results would have
improved the care of 46 patients without adverse sequelae.
Ultrasound scanning served primarily to exclude AAA in
patients who proved not to have aneurysms; however, scans
also provided significant benefits for those with AAAs and
improved patient management plans.

Conclusion: Relative neophytes can perform aortic ultra-
sound scans accurately. These scans appear useful as a screen-
ing measure in high-risk emergency department patients; they
may also aid in rapidly verifying the diagnosis in patients who
require immediate surgical intervention.
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Prospective Study of Accuracy and Outcome of
Emergency Ultrasound for Abdominal Aortic Aneurysm
over Two Years

Vivek S. Tayal, MD, Christian D. Graf, MD, Michael A. Gibbs, MD

Abstract
Determination of the presence of an abdominal aortic
aneurysm (AAA) is essential in the management of the
symptomatic emergency department (ED) patient. Objec-
tives: To identify whether emergency ultrasound of the
abdominal aorta (EUS-AA) by emergency physicians could
accurately determine the presence of AAA and guide ED
disposition. Methods: This was a prospective, observational
study at an urban ED with more than 100,000 annual patient
visits with consecutive patients enrolled over a two-year
period. All patients suspected to have AAA underwent
standard ED evaluation consisting of EUS-AA, followed by
a confirmatory imaging study or laparotomy. AAA was
defined as any measured diameter greater than 3 cm.
Demographic data, results of confirmatory testing, and
patient outcome were collected by retrospective review.
Results: A total of 125 patients had EUS-AA performed over
a two-year period. The patient population had the following
characteristics: average age 66 years, male 54%, hyperten-
sion 56%, coronary artery disease 39%, diabetes 22%, and
peripheral vascular disease 14%. Confirmatory tests in-

cluded radiology ultrasound, 28/125 (22%); abdominal
computed tomography, 95/125 (76%); abdominal magnetic
resonance imaging, 1/125 (1%); and laparotomy, 1/125 (1%).
AAA was diagnosed in 29/125 (23%); of those, 27/29
patients had AAA on confirmatory testing. EUS-AA had
100% sensitivity (95% CI ¼ 89.5 to 100), 98% specificity (95%
CI ¼ 92.8 to 99.8), 93% positive predictive value (27/29), and
100% negative predictive value (96/96). Admission rate for
the study group overall was 70%. Immediate operative
management was considered in 17 of 27 (63%) patients with
AAA; ten patients were taken to the operating room.
Conclusions: EUS-AA in a symptomatic population for
AAA is sensitive and specific. These data suggest that the
presence of AAA on EUS-AA should guide urgent
consultation. Emergency physicians were able to exclude
AAA regardless of disposition from the ED. Key words:
abdominal aortic aneurysm (AAA); emergency ultrasound
(EUS); emergency physician; accuracy. ACADEMIC EMER-
GENCY MEDICINE 2003; 10:867–871.

Rupture of an abdominal aortic aneurysm (AAA) is
a highly lethal vascular emergency.1 With 60% of
patients dying before ever reaching the hospital, those
who ‘‘arrive alive’’ have a greater than 50% operative
mortality.2,3 This is in contrast to an elective repair
mortality rate of 1% to 5%.1,4 Mortality is directly
related to the timeliness of diagnosis before rupture
and definitive repair.1 Because the clinical symptoms
of AAA (abdominal, flank, and back pain and
syncope) are extremely nonspecific, diagnosis often
can be delayed.5 If AAA can be ruled out, other less
emergent diagnoses or disposition may be pursued.
For these reasons, it is important that emergency

physicians have immediate access to an imaging
modality that is readily available, noninvasive, accu-
rate, and preferably portable. Bedside emergency

ultrasound of the abdominal aorta (EUS-AA) offers
a direct and accurate solution. When available, EUS-
AA is rapid, noninvasive, and repeatable. Previous
studies have shown the accuracy of ultrasound for the
detection of AAA by multiple specialties.6–8 We
hypothesized that EUS-AA by emergency physicians
could accurately determine the presence of AAA and
guide consultation in a symptomatic population.

METHODS

Study Design. This prospective, observational study
was undertaken at an urban tertiary community
hospital emergency department (ED) with more than
100,000 annual patient visits. Institutional review
board approval was obtained in expedited fashion
for collection of data in this study.

Study Setting and Population. The ED is a referral
center for cardiovascular emergency patients from
a two-state, seven-county region. Board-certified
emergency medicine (EM) attendings and EM resi-
dents deliver emergency care. Consultation and
further imaging are available 24 hours a day through
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e Abstract—This study assesses the accuracy of Emer-
gency Medicine (EM) residents in detecting the size and
presence of abdominal aortic aneurysms (AAAs) using EM
ultrasound (EUS) compared to radiology measurement
(RAD) by computed tomography (CT) scan, magnetic res-
onance imaging (MRI), angiography, or operative findings.
There were 238 aortic EUS performed from 1999–2000; 36
were positive for AAA. The EUS finding of “AAA” had a
sensitivity of 0.94 (0.86–1.0 95% confidence interval [CI])
and specificity of 1 (0.98–1.0 95% CI). Mean aortic diam-
eter among patients with AAA identified by EUS was 5.43
! 1.95 cm and by RAD was 5.35 ! 1.83 cm. The mean
absolute difference between EUS and RAD diameters was
4.4 mm (95% CI 3.7–5.5 mm). Regression of EUS on RAD
diameters is strongly correlated, with R2 " 0.92. EM resi-
dents with appropriate training can accurately determine
the presence of AAA as well as the maximal aortic
diameter. © 2005 Elsevier Inc.

e Keywords—ultrasound; emergency medicine; abdomi-
nal aortic aneurysm

INTRODUCTION

In the United States, there are approximately 11,000
cases of ruptured abdominal aortic aneurysm (AAA)
per year (1). Of these, it has been estimated that 30%
are misdiagnosed (2). The overall mortality rate for
patients with ruptured AAA is 80 –95% (3,4). Among
those who survive to the hospital, the mortality rate is
50 – 80% (5,6). Once patients present to the emergency
department (ED), early diagnosis significantly de-
creases mortality from 75% to 35% (7). The sensitivity
of the clinical evaluation in the detection of unrup-
tured AAA is only 50 – 65% (8). Its accuracy in pa-
tients with rupture has not been studied, but is likely to
be lower, because many of these patients are hypoten-
sive or unconscious. Less than half of the patients with
a ruptured AAA will present with the classic triad of
abdominal pain, hypotension, and a pulsatile abdom-
inal mass (9). For these reasons, it is essential to have
a rapid and accurate diagnostic test for patients at risk
for AAA presenting with symptoms suggestive of this
disease.

The present study investigates the ability of emer-
gency medicine (EM) residents to determine the pres-
ence of an AAA as well as the accuracy of AAA mea-
surement by ultrasound as compared to measurements
made by computed tomography (CT) scan, magnetic
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Limitations to u/s AAA

• User experience matters

• 10% non-diagnostic

• DOES NOT diagnose rupture 
as it is retroperitoneal 

• If you see peritoneal fluid- 
not a good sign 



Anatomy 



Xiphoid

Umbilicus

6”



Celiac Axis
Superior Mesenteric  
Artery

Iliac Bifurcation

“Celiac to Iliacs”

95% aaa 
infrarenal



Celiac Axis
Superior Mesenteric  
Artery

Iliac Bifurcation

“Celiac to Iliacs” > 3cm is abnormal

Prox

Mid

Distal



Transverse Aorta



Anatomy Transverse Plane

IVC Aorta

Spine
(Vertebral body)



Proximal Aorta

Celiac
Trunk

Ao
IVC

Spine

Seagull Siign

Liver

Transverse



Distal Aorta 

Spine

IVC

Aorta & 
Iliacs

Transverse



Transverse Aorta



•Abdominal Aorta 
Technique

Longitudinal Aorta  



Longitudinal

Celiac SMA

Head Feet

Iliacs



Longitudinal

Head Feet

Longitudinal Aorta 



Celiac SMA

Longitudinal Aorta 

Ao
Head

Spine



Measuring the Aorta 
• Abnormal > 3cm 

• 3 measurements: proximal, mid, distal aorta

• Outside wall to outside wall!! Always Overestimate



Celiac SMA

Longitudinal Aorta 

Ao
Head

Spine

Fusiform



Pitfalls 



Pitfalls Measuring the Aorta 
• Mistaking IVC or SMA as aorta 

(Always identify the spine landmark)

• Failing to measure full aorta including clot

Ao
IVC

Spine
Spine



Troubleshooting AAA Scans 

Bowel Gas Obesity



Abdominal Aorta 
Pressure & Time



• Additional views to try:

• Liver window (Morison’s pouch)

• Splenic/renal window

• Left lateral decubitus position

Abdominal Aorta 
Pearls



IVC

Ao

Abdominal Aorta 
Liver Window



Abdominal Aortic 
Dissection

• How good is bedside ultrasound?

• No good studies, but experience shows 
poor sensitivity, good specificity
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One case- LUQ view 
with pleural effusion



Take Home Points

• High level of suspicion for >50yo back pain, 
abdominal pain, neuro complaints

• Find the spine first (use appropriate depth)

• Outside wall to outside well 

• Celiac to Iliacs

• >3cm is NOT NORMAL 



Questions? 



The IVC 



Background: IVC 

• Use similar technics in finding the aorta to locate the 
IVC 

• IVC used as part of exam to evaluate fluid status 

• Don’t use the IVC alone, put in clinical scenario



IVC - Technique 1 
Indicator toward chin 
Aim towards BACK
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Expiration Inspiration

2-3 cm

IVC*research





Beginning of 
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IVC     vs      Aorta 

• Empties into heart ●  Flows deep to heart

• Flows through liver ●  Flows deep to liver

• Hepatic Vein            ●  No Hepatic Vein

Pitfalls:



Fan IVC/Aorta/IVC



IVC and CVP…



IVC and CVP
• Most accurate in extremes

• Use to track fluid resuscitation/determine whether 
someone is fluid responsive

• Don’t use the IVC alone to determine fluid status



IVC Take Home Points

• Measure 2-3 cm away from the Diaphragm

• Make sure it’s not the aorta

• Track for dynamic changes

• Use IN CONJUNCTION with other clinical data 



Questions? 
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