
USC Institute of Urology:  
Program for Image-Guided & Targeted Therapy 

 
Current standard radical therapies for low-intermediate risk prostate cancer 

may constitute over-treatment. As a result, active surveillance and lesser invasive 
focal-ablative therapies have gained interest amongst patients and clinicians.  

USC Overview: At the USC Institute of Urology, our Program for 
Image-Guided Therapy is a major focus of research and clinical activity. We have now 
gained a robust experience with active surveillance including ‘per-lesion’ active 
surveillance, targeted MR-TRUS image-guided prostate biopsies, re-visiting biopsies 
and focal ablation incorporating multi-parametric MR, TRUS, MR/US fusion and 3D 
mapping of biopsy trajectories. Presented herein are some of our recent data.   
 
‘Per-lesion’ based Active Surveillance in 502 men: Median 5 year follow-up  

Andre Abreu, MD, Osamu Ukimura, MD, PhD, Duke Bahn, MD, Inderbir Gill, MD  

Since 1996, a total of 502 patients with low (n=422, 84%) or intermediate (n=80, 16%) risk prostate 

cancer have been enrolled on AS protocol. Median follow-up is 5 years. Primary end-point was to 

determine survival free of curative intervention (CI).   

Total 147 (29%) men crossed-over to CI and 355 (71%) 

were still on AS. Multivariate cox regression revealed 

PSA velocity >0.75ng/ml/year (p<0.0001), any biopsy 

Gleason 4 (p=0.0005), and PSA > 4ng/ml (p=0.05) were 

significant predictors of crossing-over to CI. Estimated 

probability of CI-free-survival was 78% at 5yrs and 48% 

at 10 years, respectively. Serial median diameters of the 

dominant biopsy-proven HEL increased significantly 

more in patients on CI versus AS (Table). 

TRUS-diameter of biopsy-proven 

hypo-echoic lesion (HEL) 
Patients 

continuing on AS 
Patients crossed over to 

Curative intervention 
P-value 

At baseline 

At 1-2 years follow-up 

At ≥4 years follow-up 

11 mm 

11 mm 

11 mm 

12 mm 

13 mm 

15 mm 

0.16 

0.001 

0.0002 
 

Conclusions: Imaged monitoring of targeted biopsy-proven lesions can open the door for a 

‘per-lesion’ based AS strategy.  

Presented at the AUA 2014 and the EAU 2014 annual meetings  



 MR-TRUS image-fusion biopsies accurately characterize the index tumor: Correlation with 135 

step-sectioned prostatectomy specimens 
Eduardo Baco, MD Osamu Ukimura, MD, PhD, Inderbir Gill, MD  Eur Urol 2014 (in press)    

We determined accuracy of MR-TRUS image-fusion biopsy in characterizing the 

index tumor by correlating with step-sectioned radical prostatectomy (RP) specimens. 

Retrospective analysis of 135 patients who sequentially underwent pre-biopsy MR, MR-TRUS 

image-fusion biopsies and robotic RP at two centers (01/2010-09/2013) was performed.  

 Concordance of index tumor location on biopsy vs. RP specimens was 95% (128/135). 

Correlation coefficient of index tumor volume on MR vs. histology was (r=0.663; p<0.001). 

Maximum cancer core length on biopsy weakly correlated with RP tumor volume (r=0.466, 

p<0.001). Concordance of primary Gleason pattern between targeted biopsy and RP specimen 

was 90% (115/128) (κ=0.76).  

Conclusion: MR-TRUS image-fusion guided prostate biopsies can reliably identify location, 

volume and primary Gleason pattern of the index tumor lesion in > 90% of patients, as 

confirmed by step-sectioned RP-specimens.   

 
Targeted vs. Systematic prostate biopsies in 417 men 

Osamu Ukimura, MD, PhD, Arnaud Marien, MD, Andre Abreu, MD, Inderbir Gill, MD  
Of 417 consecutive patients (2010-2013), 179 had pre-biopsy prostate MR, which suggested a focal 

lesion in 131 patients (73%). These 131 patients underwent MR-TRUS fusion targeted biopsies. Overall, 

4,634 systematic biopsies (SB) and 948 MRI fusion targeted biopsies (MR-TB) were performed. Mean 

number of cores/patient was 11.1 for SB and 2.3 for TB. 56% of patients had a positive biopsy (Table).    

Conclusions: Image-guided biopsies better characterize the location and aggressiveness of 

clinically-significant prostate cancer. 

 

 
 
 

 

 

 

 

 

  



Expanding the Denonvilliers’ space by Trans-perineal injection of Hydrogel: Implications 

for Focal Therapy. Andre Abreu, Y Ma, Inderbir Gill, Osamu Ukimura.   

Int. J. Urol. 2014: 21: 416 

We developed a novel technique to expand the Denonvilliers' space by injecting inert Hydrogel 

to increase the distance between the prostate and the rectum, to facilitate prostate cryotherapy. 

In the fresh human cadaver model, Hydrogel (polyethylene glycol, 20cc) was injected 

trans-perineally into Denonvilliers' space under TRUS guidance. Denonvilliers' space was 

successfully expanded, with 9-11 mm thickness Hydrogel covering the entire posterior surface 

of the prostate. Ice-ball was expanded upto 10 mm beyond the prostate, with the rectal wall 

protected from thermal injury by Hydrogel. Multiple thermocouple documented nadir 

temperatures of -35°C, -18°C and 0°C at distance of 0 mm, 5 mm and 10 mm from the prostate, 

respectively (p < 0.001).  

Conclusion: Expansion of Denonvilliers' space by trans-perineal injection of Hydrogel is 

feasible. This promising adjunct can facilitate energy-based focal therapy of prostate cancer. 
Fig. 1 (a) In situ necropsy: 

showed no Hydrogel infiltration 

or invasion into rectal wall, 

prostate, seminal vesicles or 

bladder. (b, c) Hydrogel mass 

dimensions: 11 x 40 x 34 mm, 

thus covering the entire 

posterior surface of the prostate, 

(d) Histology confirmed rectal wall integrity and proper placement of Hydrogel. 

 

 

Real-time TRUS-guided Free-hand Focal Cryoablation of Prostate: Step-by-Step USC 

technique. Andre Abreu, Inderbir Gill, Osamu Ukimura Brit. J Urol. Int. (in press, 2014)  

We described our step-by-step free-hand technique of focal cryoablation (FC). 

Careful patient selection and TRUS-MR fusion target biopsy are important for achieving procedural 

safety, satisfactory oncological and functional outcomes. Thermocouple (TC) and cryoprobe (CP) 

placement with free-hand technique allows unrestricted angulations tailored to individual prostate contour, 

neurovascular bundle (NVB) location and rectal wall position. Free-hand TRUS manipulation facilitates 

real-time monitoring of anatomic landmarks in the ideal angle of the image plane. Thus, we achieve lethal 

temperatures in the known cancer area, while protecting critical anatomy (sphincter, NVB, urethra, 

rectum) by continuous intra-operative control of: (1) TC temperature; (2) real-time TRUS monitoring of 

ice-ball size; (3) energy delivered and (4) warming urethral catheter.  



 

Fig 1 A) USC “free-hand” cryo technique allows optimal 

angulation and probe placement. B) In contrast, the 

“brachytherapy-template” technique used at other institutions 

inserts the probe parallel to the standard grid-template; this 

limits probe angulation, which may injure NVB or leave the 

cancer lesion partially untreated. 

 


