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Scheduling: Early Am, one-hour time slot 

Prep: NPO 10 hours 

Patient Position: Supine, right and left lateral decubitus 

Equipment: Color flow duplex ultrasound unit with two or three MHz sector or curved 

array transducer. 

Purpose: Evaluation of patients with significant hypertension or renal insufficiency for 

significant renal artery stenosis. 

Indications: 

1. Young patients with severe hypertension. 

2. Patients with rapidly accelerating hypertension. 

3. Patients with malignant hypertension or flash pulmonary edema. 

4. Patients whose blood pressure is particularly difficult to control. 

5. Patients with concomitant hypertension and renal insufficiency. 

6. Serial follow up after surgical or transcatheterization intervention. 

Exam Protocol: The renal artery exam consists of four major components: 

1. Renal and aorta gray scale imaging. 

2. Aorta spectral evaluation. 

3. Renal artery spectral evaluation. 

4. Segmental renal artery spectral evaluation. 

 *** All spectral images are taken with a Doppler angle of 60 degrees or less, with 

the sample gate parallel to the vessel wall, NOT the flow jet. 

 ***Procedure should be performed at the lowest possible power settings. 



Renal and Aorta Gray Scale Imaging: Bilateral kidneys and the abdominal aorta are 

evaluated for size and structural abnormalities. The maximum length of each kidney is 

documented. A thorough evaluation of each kidney is performed to include the following 

images in addition to renal length: longitudinal medial, mid, and lateral views; transverse 

upper, mid, and lower pole views. The maximum diameter of the abdominal aorta is also 

documented. Any aneurysm is evaluated for location in relation to the renal artery origin. 

Aorta Spectral Evaluation: The patient is placed in a supine position with a midline 

approach. The abdominal aorta is scanned in a longitudinal plane. The abdominal aorta’s 

PSV measurement is obtained with color and angle corrected spectral Doppler just distal 

to the SMA at the level of the renal arteries. 

Renal Artery Spectral Evaluation: The patient is placed in a supine position with a 

midline transverse approach. The left renal vein crossing the aorta is a landmark for 

identifying the location of the renal arteries, which typically originate directly posterior to 

the left renal vein. The origins of the renal arteries typically arise from the lateral aspects 

of the aorta. The origin of the right renal artery is slightly more anterior than that of the 

left, and the right renal artery crosses posterior to the IVC. Multiple renal arteries are 

present in up to 20 percent of kidneys. After identifying the origin of the renal arteries 

with colorflow, spectral Doppler velocity waveforms are taken from multiple sites in both 

main renal arteries and any accessory renal arteries. The origin, proximal, mid, and distal 

renal artery spectral Doppler velocities are documented. The patient may need to roll to a 

left or right lateral decubitus position to enable scanning of the renal arteries. 

Segmental Renal Artery Evaluation: Examination of the segmental renal arteries is 

performed from a posterolateral approach. Spectral Doppler waveform is obtained in an 

upper, middle, and lower area within the renal sinus and from the renal hilum. The 

spectral display sweep speed is adjusted to allow just two or three systolic pulses to be 

displayed on the same screen. The peak velocity scale is adjusted so that the Doppler 

waveform filled as much of the scale as possible without aliasing. Spectral tracings are 

evaluated for early systolic peak and the early systolic acceleration index is measured. 

The resistive index should also be measured. 

Spectral Doppler Criteria 

Classification & Features 

 >60 % Renal Artery Stenosis  

o Renal artery to Aorta Ratio (RAR) >3.5**2 

o and peak systolic velocity (PSV) > 200 cm/sec1 

o Acceleration Index <3 m/sec23 

 <60 % Renal Artery Stenosis  

o Renal Artery PSV > 200 cm/sec but RAR < 3.5 

 >80 % Renal Artery Stenosis  

o End diastolic Velocity >150 cm/sec1 

 Occluded Renal Artery  



o Absence of flow signal in renal artery and low-amplitude parenchymal 

signal (<10 cm/sec) 

o Small kidney < 9 cm5 

**RAR not valid if AAA or aorta PSV < 40 cm/sec or >100 cm/sec6 

****The RAR should be calculated for each exam and written on the renal artery 

worksheet so it can be included in the radiologist’s report. 

Imaging Protocol: 

 ***Additional images may be necessary to adequately demonstrate anatomy and 

pathology. 

 Any stenotic area should have spectral readings taken before (if possible), after, 

and at the area of stenosis. 

 ***Please note that the Doppler angle for the segmental arteries should be at 20 

degrees or less. 

 Long distal aorta with AP measurement 

 Aorta at level of renal arteries with color and angle corrected spectral Doppler and 

velocity measurement 

 Long right kidney with measurement of kidney size and measurement of cortical 

thickness 

 Long views of the right kidney to include medial, mid, and lateral images 

 Transverse views of the right kidney to include upper, mid, and lower poles 

 Right renal artery (RRA) origin with color and angle corrected spectral Doppler 

and velocity measurement 

 RRA proximal with color and angle corrected spectral Doppler and velocity 

measurement 

 RRA mid with color and angle corrected spectral Doppler and velocity 

measurement 

 RRA distal with color and angle corrected spectral Doppler and velocity 

measurement 

 RRV with color and spectral Doppler (this image may be obtained wherever the 

RRV is best seen) 

 Right upper segmental artery with color and angle corrected spectral Doppler, 

with Acceleration Index and Resistive Index measured 

 Right mid segmental artery with color and angle corrected spectral Doppler, with 

Acceleration Index and Resistive Index measured 

 Right lower segmental artery with color and angle corrected spectral Doppler, 

with Acceleration Index and Resistive Index measured 

 Long left kidney with measurement of kidney size and measurement of cortical 

thickness 

 Long views of the left kidney to include medial, mid, and lateral images 

 Transverse views of the left kidney to include upper, mid, and lower pole images 

 Left renal artery (LRA) origin with color and angle corrected spectral Doppler 

and velocity measurement 



 LRA proximal with color and angle corrected spectral Doppler and velocity 

measurement 

 LRA mid with color and angle corrected spectral Doppler and velocity 

measurement 

 LRA distal with color and angle corrected spectral Doppler and velocity 

measurement 

 LRV with color and spectral Doppler (this image may be obtained wherever the 

LRV is best seen) 

 Left upper segmental artery with color and angle corrected spectral Doppler, with 

Acceleration Index and Resistive Index measured 

 Left mid segmental artery with color and angle corrected spectral Doppler, with 

Acceleration Index and Resistive Index measured 

 Left lower segmental artery with color and angle corrected spectral Doppler, with 

Acceleration Index and Resistive Index measured 
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