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MicroUltrasound of the Prostate



What is Micro-Ultrasound?

• Novel micro-ultrasound system operating at 29 MHz
• Much higher than conventional 6-9MHz systems

• 70 micron imaging allows most prostate ducts to be 
visualized and tissue patterns appreciated

• PRI-MUS risk identification protocol for systematically characterizing tissue

• Commercially available (CE, FDA, Health Canada approved)
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Imaging Detail

Able to resolve anatomical details down to 70 microns
• Individual glands are often seen
•Margins of zones
• Small calcified lesions
• Subtle deviations in prostate margin
•Neurovascular bundles
• Prior biopsy needle tracks
• Textural changes within tissue



Prior Biopsy Tracks



Protocol

Prostate
Risk 
Identification 
using 
Micro-
Ultra-
Sound

Ghai, S. et al, (2016) “Assessing Cancer Risk in Novel 29 MHz Micro-Ultrasound Images of the Prostate: Creation of the PRI-MUS (prostate risk 
identification using micro-ultrasound) protocol”, Journal of Urology vol. 196 no. 2





On-Line PRIMUS Training
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Cancer Detection Rates in Targeted Biopsy Plateau after 30-40 cases



Validation of PRI-MUS classification for Micro-
Ultrasound

• PRI-MUS accuracy assessed prospectively in 
5833 biopsy samples from 399 biopsy 
sessions 
• AUC of 0.76 to predict GG > 1 cancer
• Positive rates for GG>1 ranged 

from 4.4% (PRI-MUS 1) to 
71.4% (PRI-MUS 5)

Luger, et al. Annals of Urology & Nephrology 2019
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Value of MicroUS targets during MRI-targeted biopsy
Wiemer et al, EU Focus 2020



Micro Ultrasound in Men with Negative
MRI
• 125 pts
• Targeted and Systematic MicroUS TR Biopsy
• 47 had cancer; 34 (27%) were clinically significant 
• MicroUS identified 33 of 34 clinically significant cancers
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Prospective Comparison Study of MRI and 
Microultrasound
Lughezzani et al. Eur Uro Foc 2020

Blinded Prospective study of 320 Patients:

13 csPCa 
missed by 
MRI, found 
by MicroUS
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RFB: Robotic Fusion 
Biopsy (Artemis)

MB: Microultrasound
Biopsy
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Superior Sensitivity and NPV to mpMRI
Klotz et al, CUAJ 2020

• 1040 men at 11 institutions with mpMRI imaging 
and micro-ultrasound biopsy

Modality Sensitivity Specificity PPV NPV

mpMRI
90% 

(371/411)
22% 

(136/629)
43% 

(371/864)
77% 

(136/176)

Micro-ultrasound
94% 

(386/411)
22% 

(138/629)
44% 

(386/877)
85% 

(138/163)

p-value
(non-inferiority)

< 0.001 < 0.001 < 0.001 < 0.001

p-value (superiority) 0.03 0.45 0.32 0.04
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Sens Spec PosPV NegPV

MicroUS 68.7 96.3 80.8 93.1

MRI 68.6 97.2 86.1 92.5



MicroUS and MRI at Wash U

• 161 men with elevated PSA and initial MRI
• 92 (57%) had PIRADS 3-5 lesion on MRI

• All 161 underwent MicroUS and TP targeted and systematic biopsies
• 111(69%) had PRIMUS 3-5 lesion
• 36/69 (52%) with neg MRI had PRIMUS 3-5
• 75/92 (82%) with PIRADS 3-5 MRI had PRIMUS 3-5

• Clinically Sig. Cancer Detection:  73 (45%)
• 18/69 (26.0%) with a negative MRI of which 14 had PRIMUS 3-5
• 7/21 (33.3%) with PRI-MUS 3, 27/63 (42.8%)  with PRI-MUS 4, and 24/27 

(88.9%) with PRI-MUS 5 lesions
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NCCN v1.2022 Guidelines

“It is recommended that MRI should precede biopsy and image-guided biopsy 
techniques be employed routinely.”

“Recently, the use of high-resolution micro-ultrasound 
has been compared to mpMRI and found to perform 
similarly for the detection of prostate cancer.”
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•Microultrasound may significantly improve prostate biopsy

•Allows real-time targeted biopsy (Both MicroUS and MRI)
•May improve accuracy of MRI-targeted biopsy

•In comparison to MRI
 Similar diagnostic accuracy
 Lower overall cost
 Reverts the diagnostic pathway entirely back to the urologist
 Avoids the need for an extra procedure/test
•Early data are highly encouraging
•Await results of Optimum Study


