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Ultrasound (SVU) as a template to aid the vascular technologist/sonographer and other interested 

parties. It implies a consensus of those substantially concerned with its scope and provisions. This SVU 
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Upper Extremity Arterial Duplex Evaluation 

 

PURPOSE 

Duplex ultrasonography of the upper extremity arteries is performed to provide an overview of the 

location, extent and severity of vascular disease. The ultrasound evaluation can be performed from the 

subclavian artery to the wrist to facilitate clinical management decisions. 

COMMON INDICATIONS 

Some of the common indications for performance of upper extremity arterial duplex imaging include: 

■ Evaluation or follow-up of patients with exercise related/induced pain, ischemic rest pain, and/or 

arterial ulceration 

■ Assessment of patients with documented arterial disease 

■ Pre-procedure assessment for planning of intervention 

■ Assess technical adequacy of surgical intervention, i.e., post angioplasty and/or stent placement 

■ Post-operative surveillance of arterial bypass grafts  

■ Evaluation of aneurysm, pseudo-aneurysm and arterial-venous fistula 

■ Evaluation of arterial trauma 

CONTRAINDICATIONS AND LIMITATIONS 

Contraindications for upper extremity arterial duplex are few; however, some limitations exist and may 

include the following: 

■ Presence of ulcers, casts, staples or bandages 

■ Obesity may limit visualization of some structures 

■ IV or catheters that limit access /visualization of arterial structures 

■ Patients' inability to cooperate with or tolerate the examination 

 

 

PATIENT COMMUNICATION  

The technologist/sonographer/examiner should: 

 

 Introduce self to the patient and explain the purpose of the exam performed and indicate the 

typical length of the exam 

 Explain the procedure to the patient to ensure that the patient understands the necessity for each 

aspect of the evaluation 

 Respond to questions and concerns about any aspect of the examination. 

 Educate patient about risk factors and symptoms of Peripheral Vascular Disease (PVD). 

 Refer patient’s specific questions regarding diagnosis, treatment or prognosis to their physician 
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PATIENT ASSESSMENT AND PHYSICAL EXAMINATION 

Patient assessment must be performed before the Upper Extremity Arterial Duplex Imaging. This 

includes assessment of the patient's ability to tolerate the procedure and an evaluation of any 

contraindications to the procedure 

The technologist/sonographer/examiner: 

Obtain a complete, pertinent history by interview and/or review of the patient's medical record. A 

pertinent history includes: 

 

 Current medical status, 

 Presence of any signs or symptoms of peripheral vascular disease: claudication, rest pain, 

ulceration, gangrene, ischemia, hair loss, coolness, pallor 

 Relevant risk factors for peripheral vascular disease: diabetes, hypertension, age, smoking, obesity, 

cerebrovascular disease, coronary artery disease, hyperlipidemia, or family history of: peripheral 

vascular disease, diabetes or hypertension; recent intervention 

 Relevant medications or therapies 

 Results and types of prior vascular procedures, interventions and prior studies when available 

 

May perform a limited or focused physical exam according to laboratory specific guidelines which 

may include: 

 palpation of pulses at common femoral, popliteal, DP and PT levels 

 auscultation for carotid and subclavian bruits 

 documentation of trophic changes. 

 

PATIENT POSITIONING 

 

Position the patient supine with the extremities at approximately same level as the heart.  Examiner should 

be as close to the examined extremity as possible to allow for ergonomically sound scanning. 

 

INSTRUMENTATION 

 

Utilize appropriate duplex instrumentation with appropriate frequencies for the vessels being examined. 

 Typically 5-10 MHz transducer for the extremity portion of the exam 

 At times, a lower frequency 3-5 MHz sector or small footprint transducer may be utilized to  access 

the origin of the subclavian arteries in the chest region. 

 Smaller, more superficial vessels may require higher frequencies.  Deeper structures may require 

lower frequencies. 

 

Display of both two-dimensional structure and motion in real-time and Doppler ultrasonic signal 

documentation with: 

 

 spectral analysis with or without color Doppler imaging 

 Digital storage of static images is required which may include cineloop. 
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EXAM PROTOCOL 

 

Throughout each examination the technologist/sonographer/examiner should: 

 Observe the sonographic characteristics of normal and abnormal tissues, structures, and blood 

flow to allow the necessary adjustment to optimize exam quality 

 Assess and monitor the patient’s physical and mental status, allowing modifications to the 

procedure plan according to the patient’s clinical status 

 Analyze sonographic findings to ensure that sufficient data is provided to the physician to direct 

patient management and render a final diagnosis 

 

Follow a standard exam protocol for each segment evaluated. Studies may be unilateral or bilateral. If not 

contraindicated, bilateral systolic brachial pressures should be documented to assess symmetry. 

 

 Gray scale imaging should be documented at each segment 

 The entire subclavian artery should be interrogated with duplex and color Doppler. 

 The entire axillary artery should be interrogated with duplex and color Doppler. 

 The entire brachial artery should be interrogated with duplex and color Doppler. 

 The entire radial and ulnar arteries should all be interrogated in their entirety.   

  The innominate artery may be included when appropriate 

 The bilateral vertebral arteries should be evaluated for direction of flow when asymmetrical brachial 

pressures are obtained and there is waveform asymmetry of the axillary artery. 

 Doppler waveforms and peak systolic velocities should be documented at each segment utilizing a 60 

degree angle or less.  

 A “Stenosis Profile” should be obtained at regions of suspected stenosis to include a pre-stenosis 

Doppler PSV, stenosis PSV and documentation of post-stenotic turbulence.   

 Comparison velocities for ratios must be obtained in a normal segment, proximal to the area of 

disease.  

 In the presence of surgical interventions, interrogation of the chosen conduit (arteries, bypass grafts, 

fistulas or stents) should include the proximal, mid, and distal segments, anastomotic sites and 

inflow and outflow vessels, as appropriate. 

 

 

REVIEW OF THE DIAGNOSTIC EXAM FINDINGS 

 

The technologist/sonographer/examiner should: 

 

 Review data acquired during the Upper Extremity Arterial Duplex Examination to ensure that a 

complete and comprehensive evaluation has been performed and documented. 

    Explain and document any exceptions to the routine Upper Extremity Arterial Duplex 

Examination protocol (i.e., study omissions or revisions). 

    Record all technical findings required to complete the final interpretation in the patients medical 

record 

    Alert medical director or other responsible physician when immediate attention is indicated, 

according to departmental protocol 
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PRESENTATION OF FINDINGS 

The technologist/sonographer/examiner should: 

 Provide preliminary results as provided for by internal policy based on upper extremity 

examination findings. 

 Present record of diagnostic images, velocity spectral data, explanations for suboptimal exams, and 

technical worksheet to the interpreting physician for use in rendering a diagnosis and for archival 

purposes. 

 Alert medical director or other responsible physician when immediate attention is indicated, 

according to departmental protocol. 

EXAM TIME RECOMMENDATIONS 

 

High quality accurate results are fundamental elements of the Upper Extremity Arterial Duplex 

Evaluation. A combination of indirect and direct examination components is the foundation for 

maximizing exam quality and accuracy. Recommended time for indirect examination components is 15 

minutes and for direct examination components is 30-45 minutes. 

 

 Indirect examination components include: 

o Pre-examination activities 

 Initiating examination and paperwork 

 Equipment and examination room preparation 

 Patient communication 

 Patient assessment 

 Patient positioning  

o Post-examination activities 

 Examination room clean-up 

 Review of the diagnostic examination findings 

 Processing of the examination data for preliminary reporting and/or final 

interpretation 

 Examination billing activities 

 

 Direct examination components include: 

 

o Equipment optimization 

o Hands-on, examination process  

 

 

 

. 



Upper Extremity Arterial Duplex Evaluation 05/28/2014 

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

6 

 

 

REFERENCES 

■ Bernstein, EF. Vascular Diagnosis, Fourth Edition. The Mosby Co: St. Louis, MI, 1993. 

■ Kaufman JL, et al: Size and Anatomic Variability in the Brachial and Forearm Arteries in the Vascular 

Laboratory. JVT 20(4), 1996. pp. 225-230. 

■ Luscombe JA, et al: Noninvasive Evaluation of Upper Extremity Ischemia. JVT 18(5), 1994. pp, 263- 

 67 

■ Zweibel WJ. Pellerito JS. Introduction to Vascular Ultrasonography (5th Ed). W.B Saunders 

Company: Philadelphia, PA, 2005. Chapters 14, 16, 17, 1 

■ Kupinski, A.M., Diagnostic Medical Sonography. The Vascular System.., Upper Extremity Arterial 

Duplex Scanning, p 155-66,  Philadelphia : Wolters Kluwer/Lippincott Williams & Wilkins, ©2013 

■ IAC Guidelines, Peripheral Arterial Testing, p 34-41 

http://www.intersocietal.org/vascular/standards/IACVascularTestingStandards2013.pdf 

 

 

http://www.intersocietal.org/vascular/standards/IACVascularTestingStandards2013.pdf

