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Abdominal Aortoiliac Duplex Evaluation

PURPOSE

Evaluation of aortoiliac disease and its effect on blood flow dynamics, using duplex ultrasound technology.

COMMON INDICATIONS

Common indications for performance of this examination include, but are not limited to:

= Pulsatile abdominal mass

= The presence of an aneurysm at another anatomical location, (i.e.; iliac, common femoral, or popliteal arteries)

= A history of hypertension with family history of abdominal aortic aneurysm (AAA) and age >50 years.

=  Surveillance of known abdominal aortic or iliac artery aneurysm for increase in size

= Screening approved with the Medicare SAAAVE Act. See published CMS documentation regarding guidelines
for testing

=  Aortic coarctation

=  Back pain

= Evidence of distal emboli

= Evidence of lower extremity inflow (aortoiliac) arterial disease (i.e.: absent CFA pulse &/or buttock
claudication that interferes with patients life style or ischemic rest pain, or following lower extremity
physiological studies that indicate inflow disease (per lab protocol)

=  Surveillance of arterial vascular intervention/reconstruction

=  Abdominal and/or groin bruit

CONTRAINDICATIONS AND LIMITATIONS

Contraindications for duplex evaluation of the abdominal aorta are few; however, limitations do exist and may

include the following:

= Large firm abdomen

=  Significant amount of overlying bowel gas

=  Open abdominal wounds, fresh sutures/staples, peritoneal dialysis catheters

=  Pregnant patients in their 2nd and 3rd trimesters may be difficult to evaluate due to poor acoustic window.
Caution should be used in this case by decreasing the duration of the exam and output power to avoid possible
bioeffects.

PATIENT PREPARATION

Exams may be successful without having the patient fast, although if scheduled ahead of time, the patient should fast
overnight to minimize bowel gas; however bowel prep is usually not necessary. The patient should not chew gum or
smoke the morning of the exam as this may increase swallowing of air. Consideration is advised when scheduling
patients who need to eat, such as the diabetic patient. Early morning appointments would be beneficial in any case.
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GUIDELINE 1: PATIENT COMMUNICATIONS AND POSITIONING

The technologist/sonographer/examiner should:

1.1  Explain to the patient why examination of the aortoiliac is being performed and indicate how long the exam
will take.

1.2 Explain the procedure to the patient, taking care to ensure that the patient understands the necessity for each
aspect of the evaluation.

1.3 Respond to patient’s questions and concerns about the aortoiliac examination.

1.4 Educate patient about risk factors for, and symptoms of, abdominal aortic aneurysm (AAA) or atherosclerotic
disease and signs and symptoms associated with reduced blood flow to the lower extremities and
endovascular graft dysfunction, when appropriate.

1.5  Refer specific diagnostic treatment or questions related to prognosis to the patient’s physician.

1.6  Make sure the exam is performed with the patient lying supine with the head slightly elevated to a level of
comfort. The lateral decubitus position may be useful when supine acoustic windows prove inadequate or in
individuals with a large abdominal girth.

GUIDELINE 2: PATIENT ASSESSMENT AND PHYSICAL EXAMINATION

Patient assessment is performed prior to the abdominal duplex evaluation. It includes assessment of the patient’s
ability to tolerate the procedure, determination of potential contra-indications to the procedure, and physical
assessment as indicated below.

The technologist/sonographer/examiner should:
2.1  Obtain a pertinent history by interview of the patient or patient’s representative and review of the patient’s
medical record, when available. A pertinent history includes:

a. Review of available previous studies to make comparisons to the current study and document changes in
status. The examination protocol may need to be modified to address previous findings and current
physical needs.

Current medical status
Prior vascular/cardiovascular history & surgeries
Current, pertinent medications or therapies

o a0 o

Review of vascular related risk factors; presence of aneurysmal or atherosclerotic disease; hypertension;
hypercholesterolemia; peripheral vascular disease; family history of aneurysmal disease, advanced age;
smoking
f. Review of symptoms for aortoiliac disease; aneurysmal vs. occlusive disease, back pain, increased
pulsation of abdomen, groin, or popliteal fossa; signs/symptoms of distal emboli, buttock/thigh
claudication.
2.2 Obtain pre-operative as well as post-operative ankle/brachial indices (ABI’s) for documentation to determine
outflow status as indicated by the physician and/or laboratory protocol.
2.3 Verify that the requested procedure(s) correlates with the patient’s clinical presentation.
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GUIDELINE 3A —3C: EXAMINATION GUIDELINES

Throughout each exam, sonographic characteristics of normal and abnormal tissues, structures, and blood flow must
be observed so that scanning technique can be adjusted as necessary to optimize image quality and spectral
waveform characteristics. The patient’s physical and mental status is assessed and monitored throughout the
examination, with modifications made to the procedure plan according to changes in the patient’s clinical status
during the procedure. Also, sonographic findings are analyzed throughout the course of the examination to ensure
that sufficient data is provided to the interpreting physician to direct patient management and render a final
diagnosis.

The technologist/sonographer/examiner should:

*  Use appropriate duplex instrumentation, which includes real time two-dimensional

*  B-Mode imaging and Doppler spectral analysis of flow dynamics.

*  Color and power Doppler imaging may compliment the examination.

»  Set imaging carrier frequency between 2.0 and 4.0 MHz as needed for penetration

e Set Doppler carrier frequency of 2.0 to 4.0 MHz as needed for penetration

e Minimum hardcopy capabilities should include color static images or electronic color hardcopy storage.
Electronic video clip storage or videotape should be available.

3A: ABDOMINAL AORTIC ANEURYSM EVALUATION

The technologist/sonographer/examiner should:

3.1A Follow a standard exam protocol for abdominal aortic aneurysm evaluation.

3.2A Examine the native aorta with 2-D sonography beginning at the diaphragm and progressing through the iliac
arteries bilaterally to the groin.

a. Document aortic (suprarenal, juxtarenal and infrarenal) and iliac artery diameters by measuring outer
wall to outer wall at region of greatest dilation. Diameter measurements are taken on anterior/posterior
approach in transverse orientations at peak systole.

b. Examine the length of the iliac artery bilaterally and documents any abnormalities.

c. Identify the internal iliac arteries and measure size, if possible.

3.3A Use color duplex to demonstrate the lumen and to confirm patency of the abdominal aorta and iliac segments.
a. Document the presence of thrombus, residual lumen, dissection, flaps, pseudoaneurysms, wall defects,
stenoses and/or occlusion.
3.4A Document /confirm stenoses by recording spectral waveforms maintaining <60 degrees from the aorta,
common and external iliac vessels. Additionally, if identified, record spectral waveforms from the internal
iliac vessel. The angle cursor should be adjusted parallel to the vessel walls. Document sites of pathology,
using angle corrected PW Doppler.

General Considerations: Color and spectral Doppler are required for the assessment of the aorta and its branches.
Color and/or power Doppler is necessary for identification of accessory renal arteries, inferior mesenteric and
lumbar arteries. Additionally, color is useful in differentiating vascular from nonvascular structures and provides
greater definition of the residual vessel lumen; enhances sensitivity in detecting low velocity flow states and allows
the ability to readily visualize direction of flow.
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3B: ENDOVASCULAR AORTOILIAC STENT GRAFT EVALUATION

The technologist/sonographer/examiner should:
3.1B Follow a standard exam protocol for each endovascular stent graft evaluation.
3.2B Use B-Mode gray scale imaging to:

a. Evaluate and document the location and position of the stent fixation sites (proximal and distal stent
limbs) to evaluate stent for appostion to the wall and/or endoleak.

b. Record the maximum cross sectional aneurysm diameter (s) to assess for aneurysm enlargement.
Examine the residual aneurysmal sac for areas of echolucency or motion/pulsation in the excluded lumen
that may represent endoleak.

3.3B  Use Doppler to

a. Record color Doppler of renal and visceral arteries to demonstrate patency, stenosis or occlusion

b. Obtain cross section color image of the aneurysm sac demonstrating color filling of stent graft limbs to
demonstrate patency

c. Record PW spectral waveforms from the body of the graft and each limb of the stent graft and for any
twisting, kinking, or deformity of the graft

d. Use color and spectral Doppler to assess the attachment/fixation sites with attention to the detection of
any flow outside the lumen of the graft

e. Any complications following endograft placement (i.e. stenosis, occlusion, hematoma, arteriovenous
fistula, intimal flaps, dissection or pseudoaneurysm, at access sites) should be thoroughly documented.

f.  When intervention (PTA with or without stent) has occurred for occlusion disease, the length of treated
are should be carefully assessed, particularly if stent(s) have been placed. The stent should be evaluated
for alignment, full deployment and relationship to the to the vessel wall. The Doppler cursor should be
carefully walked throughout the entire length of the stent(s).

g. Examine the aneurysm sac throughout in both sagittal and transverse planes to detect flow that may
represent endoleak. Special attention should be directed to hypoechoic areas and the absence of flow
confirmed by Doppler

h. Record color Doppler image of patent aneurysm sac branches (i.e. lumbar, inferior mesenteric artery,
internal iliac artery) and document flow direction

i.  Record PW spectral waveforms from any region of extra graft flow detected within the aneurysmal sac
and from aortic side-branches (document direction of flow and the source of flow and characteristics of
the waveform (low resistance, high resistance or to-fro).

General Considerations: Color Doppler imaging must be completed using the most sensitive settings to detect
slow aneurysmal sac flows. Color flow imaging is a useful component to aortoiliac ultrasound as it assists with
vessel localization and aids in following these vessels. They are often deep and tortuous as they travel within the
pelvis. Color is necessary for identification of accessary renal arteries and the inferior mesenteric artery.

3C: ABDOMINAL AORTOILIAC DUPLEX EVALUATION FOR OCCLUSIVE DISEASE

The technologist/sonographer/examiner should:

3.1C Follow a standard exam protocol for evaluation of the abdominal aortoiliac occlusive disease.

3.2C Use B-Mode gray scale imaging to examine the native aorta with 2-D ultrasound from the level of the
diaphragm through the length of the aorta and progressing through the length of the iliac arteries bilaterally to
the groin to:
a. Document aortic and iliac artery diameters by measuring outer wall to outer wall in normal proximal and
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distal arterial segments, when any area of dilation is seen.

b. Document the presence, extent & surface characteristics of plaque, dissection and thrombus

c. Examine the length of the iliac artery bilaterally and document any anatomic or pathologic abnormalities

3.3C Use color and pulsed wave Doppler information to:

a. Document patency of the aorta and its branches

b. Record representative images confirming patency, residual lumen and wall defects

c. Confirm abnormalities including but not limited to the presence of plaque, thrombus, dissections, flaps,
pseudoaneurysms, true aneurysms, wall defects, stenoses and/or occlusion

d. Record pulse wave velocity proximal to, at site of and distal to region of stenoses using Doppler angle of
60 degrees or less and parallel to vessel wall

e. Document branch artery anatomy (celiac. SMA. IMA, renals) and patency of hypograstics.

f. Document branch artery anatomy (celiac, SMA, IMA, renal) and patency of the hypogastric arteries

General Considerations: Color and spectral Doppler are required for the assessment of the aorta and its branches.
Color is necessary for identification of accessory renal arteries, inferior mesenteric, and lumbar arteries.
Additionally, color is useful in differentiating vascular from nonvascular structures; provides greater definition of
the residual lumen; enhances sensitivity in detecting low-velocity flow states and allows the ability to readily
visualize direction of flow.

GUIDELINE 4: REVIEW OF THE DIAGNOSTIC EXAM FINDINGS

The technologist/sonographer/examiner should:

4.1 Review data acquired during the examination to ensure that a complete and comprehensive evaluation has
been performed and documented.

4.2 Explain to the patient and document any exceptions to the routine examination protocol (i.e., study
limitations, omissions or revisions).

4.3  Record all technical findings required to complete the final diagnosis on a worksheet so the measurements
can be classified according to the laboratory diagnostic criteria (these criteria may be based on published or
internally validated data) (see references).

4.4  Document the exam date, clinical indication(s), technologist performing the exam and a summary of the exam
results in a vascular laboratory log.

4.5  When indicated alert the medical director and/or referring physician that study data warrant immediate
medical attention.

GUIDELINE 5: PRESENTATION OF FINDINGS

The technologist/sonographer/examiner should:

5.1  Provide preliminary results when necessary as determined by individual department guidelines.

5.2 Present record of diagnostic images, spectral data, explanations, and technical worksheet to the interpreting
physician for use in rendering a diagnosis and for archival purposes.

GUIDELINE 6: ExAM TIME RECOMMENDATIONS

High quality and accurate results are fundamental elements of the aortic examination. A combination of indirect and
direct exam components is the foundation for maximizing exam quality and accuracy.

6.1  Indirect exam components include pre-exam procedures: review of previous exam data; completion of pre-
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6.2

exam paperwork; exam room and equipment preparation; patient assessment, patient preparation and
positioning (Standard 1); and post-exam procedures i.e.; cleanup; review exam data for preliminary and/or
formal interpretation (Standards 4 and 5); patient communication (Standard 6); exam charge and billing
activities. Recommended allotment is 15 — 24 minutes.

Direct exam components include equipment optimization and the actual hands-on time. (Standard 2 or 3).
Recommended time allotment is 45 - 60 minutes.

GUIDELINE 7: CONTINUING PROFESSIONAL EDUCATION

The RVT (ARDMS) credential, the RVS (CCI) credential, or the RT-V (AART) credential are considered the
standard of practice in vascular technology. All Vascular Technologists must remain current with:

7.1  Advances in diagnosis and treatment of abdominal aortic and iliac occlusive disease.

7.2 Changes in abdominal aortic and iliac evaluation protocols and published laboratory diagnostic criteria.
7.3 Advances in ultrasound technology used for the assessment of abdominal aortic disease.

7.4  Advances in other technology used for the assessment of abdominal aortic occlusive disease.
REFERENCES

VASCULAR PROFESSIONAL PERFORMANCE GUIDELINE

Berdejo GL, Lyon RT et al: Duplex Evaluation of Transluminally Placed Endovascular Grafts for Aneurysm
Repair. J Vasc Tech 22(4) 201-207.

Bertges DJ. Chow K. Wyers MC, et al. Abdominal Aortic Aneurysm Size Regression After Endovascular Repair
is Endograft Dependent. J Vasc Surg 37 (4) 2003.

Cartier MS; Hints for successful imaging of the abdominal vasculature. J Vasc Technol 19(5-6):239-245, 1995.
Cramer MM; Color flow duplex examination of the abdominal aorta: Atherosclerosis, aneurysm, and
dissection. VT 19(5-6):249-260, 1995.

Endoleaks & Endotension: Current Consensus on their Nature and Significance. Edited by F J. Veith and R. A.
Baum. Marcel Dekker, New York. 2003 p.25.

Hall R: Abdomen/aorta. In: The Ultrasound Handbook. Edited by Hall. J.B. Lippincott Company. Philadelphia,
1988. Pp. 48-55.

Heilberger, P, Schunn C et al: Postoperative Color Flow Duplex Scanning in Aortic Endografting. J Endovasc
Surg 1997; 4:262-271.

Intersocietal Accreditation Commission, [CAVL (www.intersocietal.org/intersocietal.htm) Essential Standards
in non-invasive vascular testing. Part VI; Visceral Vascular 53-61.

Johnson BL, Harris Jr EJ, Fogarty TJ, Olcott C, Zarins CK: Color Duplex Evaluation of Endoluminal Aortic
Stent Grafts. J Vasc Tech 22(2):97-104, 1998.

Jones JE; Atkins MD; Brewster DC; Chung DTK; Kwolek CJ; LaMuraglia GM; Hodgman TM; Cambria RP.
Persistent type 2 endoleak after endovascular repair of abdominal aortic aneurysm is associated with adverse
late outcomes. Journal of Vascular Surgery. Vol 46, Issue 1. Pages 1 — 8; July 2007.

Lee WA, Wolf YG, Fogarty TJ, Zarins CK: Does complete aneurysm exclusion ensure long term success
Jfollowing endovascular repair? J Endovasc Ther 2000 Dec;7(6):494-500.

Lyon RT, Berdejo GL: Ultrasound Imaging Techniques for Evaluation of Endovascular Stented Grafts. In:
Endovascular Grafting Techniques. Editors: Parodi, Veith, Marin.

May J, White GH, Harris JP: Devices for Aortic Aneurysm Repair. In: Surgical Clinics of North America. Vol
79, No 3, June 1999.

Payne DF; Rosenthal D; Lamis PA; et al: Infrarenal aortic aneurysms asymptomatic vs. symptomatic.
AmerSurg 1985; 51:94-96.

Copyright © by Society for Vascular Ultrasound, 2011. All Rights Reserved. Printed in the United States of America.



Abdominal Aortoiliac Duplex Evaluation 10/2011

= Sato DT, Gregory RT, et al: Endoleak after aortic Stent Graft Repair.: Diagnosis by Color Duplex Ultrasound
versus CT Scan. J Vasc Surg 1998; 28:657-663.

= Sheets C; When AAA spells danger. Emerg. Med. pg 19-26, March 15, 1990.

= Sprouse LP. Meier GH. LeSar ClI. et al. Is Ultrasound more accurate than axial computed tomography for
determination of maximum abdominal aortic diameter? European Journal of Vasc & Endovasc Surg. 28 (1) 28-
35, 2004.

= Vascular Diagnosis, 2005 Elsevier; edited by M A Mansour, N Labroproulos; Imaging Modalities for Diagnosis
of Endoleak. J May, JP Harris, J Kidd, GH White; Ch. 39; 407 — 419.

= Webster MW; The Inheritance and Screening Program in Aortic Aneurysm. Aneurysms, New Findings and
Treatments. Edited by; Yao and Pearce. Appleton & Lange. Connecticut. pg 63-70. 1994.

= White GH, May J, Waugh RC, et al: Type IIl and type IV endoleak: Toward a complete definition of blood flow
in the sac after endoluminal repair. J Endovasc Surg 1998;5:305-309.

= White GH. Endoleak and Endotension definitions. Classification and Current Concepts in

=  Wolf YG, Johnson BL, Hill BB, Rubin GD, Fogarty TJ, Zarins CK: Duplex ultrasonography vs. CT
angiography for postoperative evaluation of endovascular abdominal aortic aneurysms repair. ] Vasc Surg
2000 Dec;32(6):1142-8.

= Zanetti S, DeRango P, et al: Role of Duplex Scan in Endoleak Detection After Endoluminal Aortic Repair. Eur J
Vasc Endovasc Surg 2000; 19, 531-535.

VASCULAR PROFESSIONAL PERFORMANCE GUIDELINE 8
Copyright © by Society for Vascular Ultrasound, 2011. All Rights Reserved. Printed in the United States of America.



