Engineering and Urology Society

34" Annual Meeting
SundayMay 5™, 2019

ChicaggIL

http://enqgineerineuroloqy.org/



http://engineering-urology.org/

The Engineering and Urology Society holds it§'34n n u a | Meeti ng: AFound in
May 5" in Chicago. The mission of the Engineering and Urology Society, a subsection of the Endourologic
Society, is to promote the development and iappbn of new technology in urology through facilitating
collaboration between engineers, physicists, and urologists.

Jaime Landman, M.D. and Zhamshid Okhunov, M.D. (meetirghedrs) from the University of California,
Irvine have organized a unique opjmity to better understand advanced contemporary urologic technologies
and the process of successful technology development as presented by world class urologist
biotechnology industry leaders. Lectures on the thulium fiber laser, MRI fusion imagjngbplation,
applications of novel simulation technologies and role of artificial intelligence and machine learning il
Urology will be presented. Expert lectures will be delivered on next generation approaches for urologic tiss
repair and regeneration iower urinary tract disease. Tvkeynote lectureswill be presented: Dr. Ralph
Clayman will review the role of immersive virtual reality as a disruptive technology in management of stone
renal masses and transplant surgery, and Dr. Peter Chadgigeator of the UCI Center for Al and Machine
Learning, will review the role of Al and machine learning in urology today and in the f&inedly, for the

first time in the history of the meeting, CEO Roundtable including 5 globally prominent CEO/Chair
leaders (Dr. Arie Belldegrun, Dr. Ralph Clayman, Dr. Fred Moll, Mr. Abel Ang and Mr. Kurt Azabarzin) who
have each had a major role in transforming urology via translational engineering, will share their experienc
overcoming challenges in translation amdicering products from bench to bedside.

Two poster sessionsn the afternoon provide researchers with the opportunity to present their work anc
update the attendees on the progress on the field and latest innovations. The review of the abstracts fo
poster sessions was performed online by a groGg mdviewers from around the world. Each paper received
between 2 and B reviews. We would like to thank the reviewers, listed at the end of this program book, fol
their essential contribution to the giyxalof the meeting and their constructive comments that they made for
the research.

Based on the review scorelse Society presentfAward s to two abstractsThesearelisted at theend of this
program booktogether with the Top 10 abstrgcésmd BesReviewer AwardsThe author®f all awarded
abstractareinvited to submit fullengtharticles to the Journal of Endourology on the respective topes.
gratefully thank all reviewers for their hard work, objective scoring, and contribution to thessuwédbe
meeting We thank Dr. George Nagamatsu the founder and first president of the society, and Dr. Jack Vitens
the first Society Treasurer for setting up the foundations based upon which we meet.

Please visit the websitgtp://engineerinagirology.orgfor a complete version of this program including the
abstracts presented.

We welcome all urologists, engineers, scientists from industry and academia to join us for this cros
disciplinary experiencéAlone we can do so little; together we can do so much."”

Jaime Landman
Zhamshid Okhunov
Dan Stoianovici
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EXHIBITORS

Boston Scientifici Urology

Boston Scientific is a leading developer of lassmsive medical technologieProducts for the
Urology/Women's Health divisiomclude devices for the diagnosis and treatment of kidney stones, BPH,
female urinary incontinence, apélvic floor reconstruction. Please visit our exhibit to learn about our newest
technologies and our commitment to physician education.

Cook Medical
Cook Medical has been a leading supplier of medical devices for urologists for over 35 years. Offerir
interventional and Biodesign® technologies that support diagnostic and therapeutic procedures in adult

pediatric urology, Cook has placed particular emphasis on stone management as well as both male and fe
pelvic health.
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PROGRAM

Engineering & Urology Society
Found in Translation
Sunday, May 5", 2019
Marriott Marquis Chicago

7:00am Registration
7:50am 1T 8:00am Welcome

Jaime Landman, MD; Professor of Urology and Radiology
Chairman, Department of Urology
University of California Irvine

Zhamshid Okhunov, MD
Endourology Fellow,
Department of Urology
University of California Irvine

8:00am i 9:30am The Disruptors and Translational Success

8:00am i 8:15am Lasers in Urology: The Role of Thulium Fiber Lasers
Speaker: Gregory Altshuler, PhD; President, IPG Medical Corporation

8:15am i 8:30am MRI Fusion Imaging: Past, Present and Future
Speaker: Peter Pinto, MD; Professor of Urology, National Cancer Institute

8:30am i 8:45am Aquablation: A Transformative Ablation
Speaker: Nikolai Aljuri, PhD; President and CEO, PROCEPT BioRobotics

8:45am i 9:00am State of the Art Robotics
Speaker: Mihir Desai, MD; Professor of Urology, Department of Urology
University of Southern California, Keck School of Medicine

9:00am i 9:15am Simulation in Urology: Where We Are And Where Are We Going
Speaker: Robert Sweet, MD; Professor of Urology,
University of Washington, Seattle

9:15am i 9:30am iVR: A Disruptive Technology

Speaker: Ralph Clayman, MD; Professor of Urology,

Dean Emeritus, Department of Urology, University of California, Irvine
9:30am i 10:00am Artificial Intelligence and M achine Learning
9:30am i 10:00am Artificial Intelligence & Machine Learning in Urology: Present and Future

Speaker: Peter Chang, MD; Director, Center of Artificial Intelligence in
Diagnostic Medicine, University of California, Irvine
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10:00am i 10:30am

10:00am 1 10:15am

10:15am 71 10:30am

10:30am i 10:45am

10:45am i 12:00pm

1:.00pm 7 2:00pm

2:30pm i 3:30pm

PROGRAM

Next Generation Approaches for Urologic Tissue Repair and
Regeneration

Surgical and Pharmacological Breakthroughs in the Management Of
Obstructive Bladder Disease

Speaker: Joshua Mauney, MD; Assistant Professor of Surgery, Department
of Urology, Harvard Medical School

Surgical and Biomaterial Advances for Regeneration of the Lower Urinary
Tract

Speaker: Trinity Bivalacqua, MD; R. Christian B. Evensen Professor, Director
of Urologic Oncology

James Buchanan Brady Urologic Institute, Johns Hopkins University

Awards Presentation Dan Stoianovici

Intraoperative Guidance for Robotic Partial Nephrectomy Using Surface-
Based Registration: Initial Model Assessment

Improving Prostate Cancer Margin Prediction with Machine Learning

CEO/Chair Roundtable: The Real Transformers Overcoming
Challenges in Translation

Kurt Azabarzin

Vice President of R&D, CONMED Corporation

Abel Ang

Group Chief Executive Officer, Accuron MedTech

Fred Moll

Chairman and Chief Executive Officer, Auris Health, Inc.
Ralph Clayman, MD

Professor of Urology, Dean Emeritus, Department of Urology
University of California, Irvine

Arie Belldegrun, MD

Professor of Urology, University of California, Los Angeles
Chairman, UroGen Pharma, Inc.

Poster Session 1 (Great Lakes Ballroom B)
Salvatore Micali, Zhamshid Okhunov, Bogdan Geavlete

Poster Session 2 (Great Lakes Ballroom B)
Tareq Aro, Dylan Isaacson, Esteban Emiliani
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POSTER SESSION 1

PROGRAM

Moderators:

1:00 PMi 2:00 PM

No

1

10

Title

REDUCED CORE TARGETE (RCT) BIOPSY: COMBNING
MULTIPARAMETRIC MAGNETIC RESONANCE IMAGNG -
TRANSRECTAL ULTRASOWD FUSION TARGETED BOPSY
WITH LATERALLY -DIRECTED SEXTANT BIOPSIES - AN
ALTERNATIVE TEMPLATE FOR PROSTATE FUSIONBIOPSY

SALVAGE PROSTATE CRYOABLATION FOR THE
MANAGEMENT OF LOCAL RECURRENCE AFTER PRIARY
CRYOTHERAPY: A RETRGPECTIVE  ANALYSIS OF
FUNCTIONAL AND INTERMEDIATE-TERM ONCOLOGICAL
OUTCOMES ASSOCIATEDNITH A SECOND FREEZE

ELECTRICAL FIELD STMULATION OF DISTAL URETERAL
TISSUE DEMONSTRATESA ROLE FOR TAMSULOSN, GLI
PROTEINS AND ERYTHR®OIETIN IN URETERAL
CONTRACTILITY

INTRA-PRACTICE UROLGSIST-LEVEL VARIATION IN FUSION
BIOPSY OUTCOMES

EVALUATION OF THE EHECT OF IMMERSIVE VRTUAL
REALITY ON RESIDENT,SURGEON AND PATIENTANATOMIC
UNDERSTANDING IN THE SETTING OF LAPAROSOPIC
PARTIAL NEPHRECTOMY

PROCEDURE SPECIFIC IBPOSABLE UROLOGICAL RIGID
ENDOSCOPES APPROACHKIG REALITY

TOP 10 ABSTRACT
IMAGING THE DEVELOPING HUMAN UROGENITAL SYSTEM
WITH LIGHT SHEET FLUORESCENCE MICROSCOPY

RENAL THREEDIMENTIONAL RECONSTRUCTION T PLAN
ROBOTIGASSISTED LARAROSCOPIC PARTIAL NPHRECTOMY:
OUR PRELIMINARY EXPERIENCE

EX VIVO FLUORESCENCECONFOCAL MICROSCOPYIN THE
ASSESSMENT OF UROTHHAL CARCINOMA GRADING IN
BLADDER AND URETER:OUR PRELIMINARY EXPERIENCE

TOP 10 ABSTRACT
ROBOTIC 3D ULTRASOUND-GUIDED TARGETING FOR
PERCUTANEOUS RENAL A£CESS

34" EUS Annual MeetingWlay 5", 2019, Chicago, IL

Salvatore Micali
Zhamshid Okhunov
Bogdan Geavlete

Presenting
Author
Alireza
Aminsharifi

Alireza
Aminsharifi

Kymora Scotland

Jaya M. Telang

Egor Parkhomenkc

Joseph DiTrolio

DylanIsaacson

Salvatore Micali

Ahmed Eissa

Tareq Aro
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11

12

13

14

15

16

17

18

19

20

21

22

23

24

PROGRAM

TOP 10 ABSTRACT
DIGITAL STONE MEASUREMENT IN URETEROSCORC STONE
PROCEDURES: A WORKFOW FEASIBILITY STUDY

CAN INTRA-VESICLE ULTRASOUND SURFACE MAPING
REPLACE CYSTOSCOPYNOVEL TECHNIQUE AND PROOF OF
CONCEPT

THE 3DBIOPSY SYSTEM A NOVEL APPROACH UILIZING NEW
MEDICAL DEVICES TO MPROVE THE DIAGNOSTC ACCURACY
AND LOCALIZATION OF DISCREATE CANCEROUSLESIONS
WITHIN THE PROSTATEGLAND

IN VIVO PORCINE EVALUATION OF A NOVEL SHF-
CONTAINED BLADDER IRRIGATION SYSTEM (MULTIPHZE)

BEST ABSTRACT AWARD

INTRAOPERATIVE GUIDANCE FOR ROBOTIC PARTIAL
NEPHRECTOMY USING SRFACEBASED REGISTRAION:
INITIAL MODEL ASSESSMENT

MEASUREMENT AND CALCULATION OF LATERAL TRAPPING
STRENGTH OF ULTRASOWMD FOCUSED BEAMS FORTHE
MANIPULATION OF KIDNEY STONES

DEVELOPMENT OF HYDRGSEL-BASED, FULL PROEDURAL
SIMULATION TRAINING PHANTOMS FOR UROLOGTAL
SURGERY

SINGLE-PORT TRANSVE3SCAL ROBOTIC SIMPLE
PROSTATECTOMY: EARLY CLINICAL CASES USING THE SP
ROBOT PLATFORM

ADJUSTABLE LOOP FORTRANSURETHRAL RESECTON

PRECISE FOCAL THERAF OF THE PROSTATE UBG
PHOTODYNAMIC APPROACH

DYNAMICS OF FOLEY CATHETER INSERTION: A CADAVER
STUDY

REAL-TIME ~ WOUND AREA  TRACKING
MORPHOLOGICAL EDGE ETECTION

EXTRAPERITONEAL SINGE PORT ROBOTIC RADCAL
PROSTATECTOMY: CLINCAL EXPERIENCE WITHTHE FIRST 10
CASES

TOP 10 ABSTRACT
DEVELOPMENT OF AN OFICE BASED LASER ABIATION
SYSTEM FORPROSTATE CANCER

AND  3D-
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Tareq Aro

Tareq Aro

Nelson N. Stone

Pengbo Jiang

Bryn Pitt

Mohamed A.
Ghanem

Michael P. Wilson

Guilherme V.
Sawczyn

Steven Monda

llias Skalkidis

Amer Safdari

Yimin M. Zhao

Rair Valero

Josh Shubert
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25

POSTER SESSION 2

PROGRAM

ROBOTIC RECTOVESICALFISTULA REPAIR AFTER ROBOTIC
ASSISTED RADICAL PRGTATECTOMY FOR PROSATE
CANCER

Moderators:

2:30PMT 3:30 PM

No

26

27

28

29

30

31

32

33
34

Title

TECHNOLOGICAL ADVANCEMENTS IN LARGE PROSATE
ENDOSCOPIC SURGERY WT TO THE TEST OF TME - AN
EVIDENCE-BASED, LONGTERM, PROSPECTIVE
RANDOMIZED-CONTROLLED CLINICAL COMPARISON
BETWEEN BIPOLAR PLAS/A VAPORIZATION, RESECTION AND
ENUCLEATION VERSUS ®EN PROSTATECTOMY

THE LONGTERM IMPACT OF NBI TECHNOLOGICA
ADVANCEMENT IN NON-MUSCLE INVASIVE BLADDER
CANCER ONCOLOGIC OUTCOME 1 A FI VE Y
PROSPECTIVE, RANDOMIED-CONTROLLED CLINICAL
ANALYSIS ASSESSING HE  OPTICALLY ENHANCED
DIAGNOSTIC ACCURACY BY COMPARISON TO STADARD
WHITE LIGHT VISUALIZ ATION

IN VITRO EVALUATION OF STONE FRAGMENT EVACIATION:
URETEROSCOPY SUCKS

TOP 10 ABSTRACT

REAL-TIME HIGH RESOLWUTION DIAGNOSTIC IMAGING FOR
PROSTATIC TISSUE WIH EX VIVO FLUORESCENCE
CONFOCAL MICROSCOPYOUR PRELIMINARY EXFERIENCE

MULTI-TUMOR SILICONE PARTIAL NEPHRECTOMY MODELS
FOR ROBOTIGASSISTED LAPAROSCOPIC PARTIA
NEPHRECTOMY TRAINING

NOVEL RENAL COLLECTING SYSTEM MODEL FOR
PROCEDURAL TRAININGUNDER ULTRASOUND GUDANCE

AOPERATORDUTY-CYCLEO: ANALYSIS OF LASERACTIVATION
PATTERNS DURING HOLMUM LITHOTRIPSY

IMAGE CORRECTION FORRIGID CYSTOSCOPY

THE DEVELOPMENT OF AN AUTOMATED, SELFSUSTAINING
KIDNEY CANCER REGISRY FROM ELECTRONIC HEALTH
RECORDS

34" EUS Annual MeetingWlay 5", 2019, Chicago, IL

Surcel C

TaregAro
Dylan Isaacson
Esteban Emiliani

Presenting
Author
Bogdan Geavlete

Bogdan Geavlete

Garen Abedi

Ahmed Eissa

Charles H.
Schlaepfer

Tareq Aro
Ali H. Aldoukhi
Sunghwan Lim
Niranjan J.

Sathianathen
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35

36

37

38

39

40

41

42

43

44

45

46

47

48

49

PROGRAM

MOSES TECHNOLOGY INMINIPERC: IN PURSUITOF TOTAL
STONE CLEARANCE.

BEST ABSTRACT AWARD
IMPROVING PROSTATE @GQNCER MARGIN PREDICTON WITH
MACHINE LEARNING

TOP 10 ABSTRACT
A  PRECLINICAL TRANSREQAL BOILING HISTOTRIPSY
SYSTEM FOR PROSTATRABLATION

TOP 10 ABSTRACT
IMAGE GRADIENT AT KIDNEY-TUMOR BOUNDARIES AS A
PREDICTOR OF COMPLEXY IN NEPHRON SPARNG SURGERY

EFFICIENCY OF HOLMIWM LASER LITHOTRIPSY USNG A
STONE STABILIZATION SUCTION DEVICE

NEURAL-NETWORK BASED ACOUSTIC MONITORING OF
CAVITATION IN LITHOT RIPSY

COMPUTER GENERATED UMOR VOLUME, SURFACE AREA
AND IRREGULARITY AS PREDICTORS OFPATHOLOGICAL
OUTCOMES IN RENAL CEL CARCINOMA

EFFECTS OF HUMAN URNE AND ARTIFICIAL URINE ON
URETERAL STENT MECHANICAL PROPERTIES

ROBOTIGASSISTED EXTRAPERITONEAL DUAL KIDNEY
TRANSPLANTATION USING THE SP®SURGICAL SYSTEM IN A
PRECLINICAL MODEL

URINE CONDUCTIVITY FOR USE
URODYNAMICS

IN  AMBULATORY

PROSPECTIVE COHORTBJDY COMPARING THE DAGNOSTIC
YIELD AND SAFETY OF OFFICEBASED TRANSPHIRINEAL VS.
TRANSRECTALPROSTATE BIOPSY

EARLY CLINICAL OUTCOMES IN THE USE OF TH DA VINCI
SINGLE PORT SURGICAL SYSTEM IN PROSTATECOMY
PATIENTS

MRI CHANGES AFTER INOFFICE FOCAL CRYOARATION OF
PROSTATE CANCER: A ROT STUDY

TOP 10 ABSTRACT
OUT OF THE RECTUM: REEHAND FULLY TRANSPERINEAL
FUSION-GUIDED PROSTAE BIOPSY

A NOVEL MICROFLUIDIC DEVICE FOR
EXTRACELLULAR VESICLES

ISOLATICN OF

34" EUS Annual MeetingWlay 5", 2019, Chicago, IL

Gopal Ramdas Tak

Alan Priester

George R. Schade

Nicholas Heller

Matthew S Lee

Kazuki Maeda

Arveen Kalapara

Bradley C Hansen

Mohamed
Eltemamy

Benjamin Abelson

Alexa R. Meyer

Michael Zhang

Steve RZhou

Reza Seifabadi

Richard C. Zieren
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ABSTRACTS

ABSTRACT 1

REDUCED CORE TARGETED (RCT) BIOPSY: COMBINING MULTIPARAMETRIC
MAGNETIC RESONANCE IMAGING - TRANSRECTAL ULTRASOUND FUSION TARGETED
BIOPSY WITH LATERALLY -DIRECTED SEXTANT BIOPSIES - AN ALTERNATIVE
TEMPLATE FOR PROSTATE FUSION BIOPSY
Alireza Aminsharifi?, Rajan T. Gupta®3 Efrat Tsiviart, Sitharthan SekdrChristinaSzé,
Thomas JPolascik?

!Division of Urologic Surgery?’Duke Cancer Institute and
3Department of Radiology Duke University Medical Center, Durham, North Carolina

Introduction: To introduce and assess the efficacy of a reduced core targeted (RCT) biopsy template (ima
targeted + laterally directesextantbiopsy) to detect clinicalkgignificant cancer in patients with elevated
PSA and a previous negative biopsy or on activeesileince. The performance and added value of either
targeted alone vs random sextant vs combined biopsy template was appraised.

Methods: Data from 113 patients with a suspicious lesion on mpMRI and previous history of extended
10-12 core standard biopsywho subsequently had a RGbiopsy were analyzed. These patients had at
least one prior negative standard 1612 core biopsy (n=70) or were on active surveillance (n=43). At
least two samples were taken from each mpMRI lesion as a targeted biopsy togethethathe classic
laterally-directed sextant biopsy.

Results: In patients having previous negative biopsy (n=70), the RCT biopsy detected any cancer vers
clinically-significant cancer in 62.9% versus 32.9%, respectivVeygeted biopsy diagnosed more daily-
significant cancers than sextant biopsy (31.4% versus 25.7%, p<48.013.cohort, the use of targeted fusion
biopsy upgraded the biopsy grade group (GrGp) in 15 (21.4%) patients compared to sextant biopsy. In patie
on active surveillance, tHeCT biopsy identified any cancer versus clinicalignificant cancer for detection
rates of 74.4% versus 39.5%, respectivélysion targeted biopsy diagnosed more cliniesignificant
cancers than sextant biopsy did (37.2% versus 18.6%, p=0.002)sé&h#f targeted biopsy upgraded the
biopsy GrGp in 12 (27.9%) patients.

Conclusion: As a preliminary study, among men with MRI suspicious lesions and previous negative prosta
biopsy or those under active surveillancejraagetargeted plus sextant biopsy platform can be associated
with increased efficiency of detecting clinicalijgnificant prostate cancer with fewer random cores. Future
large series are needed to validate the clinical implication of this reduceciogoiate in comparison with
targeted fusion biopsy plus standardctize schema.

2 %

Figure 1. Upper panel: (A) Axial T2-weighted (T2W) image reveals-diefineddecreased T2 signal at the level of the left ant
transition zone of the midland (arrow)(B) Diffusion-weighted imaging (DWI) andxial apparent diffusion coefficient (AD
map demonstrate markedly restricted diffusion in this region (arr¢@)).Colored perfusion map created using pastcessin
software from dynamic contrashhanced (DCE)MRI acquisition demonstrates suspicious perfusion kinetics for prostate
(arrow), corresponding to the findings seen on T2W and \@4ion was scored ADS 4 and patient elected RCT hio
(mpMRI/TRUS fusion plus laterally directed sextant biopsghematic shown i(D)) revealing Gleason 3 + 5 = 8 prostate ca
(60% pattern 3, 35% pattern 4 and 5% pattern 5, GrGp 4) involving 30 mm of aggregate length and 70% of biopsyntés:
panel: Screen capture from mpMRI/TRUS fusion biopsy of the legiche left anterior transition zone showing the needle v
the lesion (outlined in green) with the center of the lesion denoted by the small blue circle on botktithe TEHRUS image (
and fused mpMRI image (IIAlso, included are sagittal reformatted images from mpMRI (Il) and three dimensional mod:
prostate and the lesion with the biopsy cores within the lesionBB&&ed on the biopsy results and mpMRI findings, paties
deemed a poor active surli@nce candidate and elected radical mtestomy revealing Gleason 43+= 7 (GrGp 3) prosta
cancer.
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ABSTRACTS

ABSTRACT 2

SALVAGE PROSTATE CRY OABLATION FOR THE MA NAGEMENT OF LOCAL
RECURRENCE AFTER PRIMARY CRYOTHERAPY: A RETROSPECTIVE
ANALYSIS OF FUNCTION AL AND INTERMEDIATE -TERM ONCOLOGICAL
OUTCOMES ASSOCIATED WITH A SECOND FREEZE

Alireza Aminsharift, Ghalib Jibarg Efrat Tsiviant, Matvey Tsivian, AhmedElshafef?,
Thomas J. Polasdcik

Division of Urologic Surgery, Duke Cancer Institute, Durham, North Cardvalogy Department, Cleveland
Clinic, Cleveland, OH3Urology Department, Medical School, Cairo University, Egypt

Introduction: To examinghe outcomsof salvage prostate cryoablatitor managingpatients withbiopsy
provenlocal recurrence aftgrimary cryotherapy.

Methods: The records ofl08 patientstreated withsalvage prostate cryoablatiéor biopsyproven local
recurrenceafter primary cryotherapy were retrospectively reviev@ucological outcome was defined the

rate ofbiochemical recuence (BCRaftersalvage ablationsingthe Phoenix criteriaMajor complications
aftera second cryoablatioprocedure along withree-year functional outcomes in terms of continence and
potency weralso analyzed.

Results: 108 men (mean age 69.3 = 7.days) with mean prostagpecificantigen level 7.08 £7.4 ng/mL
were treated with whole gland or focal (n=17, 15.7%) salvage cryoablfmilonving failed primary
cryosurgery 58 of 108 patients (53.7%) hadceivedeither androgen deprivation therafdDT) (n= 35,
32.4%) or radiotherapy (n=23, 21.3%) before salvage ablatlweR-year and 5/ear BCR rates after salvage
therapy were 28.2% and 48.3Béspectively (Figure 1At univariate analysis, a higher preoperative Gleason
score and Dtegamfp<®0O00l)ias vkell as a higher preoperative PSA density >0.15 ng/mL/cc
(p=0.02) were significantly associated with the rislBGfR. At multivariable analysis, the only significant
factor associated with risk of BCR after the second ablation wasgalher DO Ami co r i sk ¢
Persistent urinary incontinence-41lpads/day) in 8 (7.4%}Yemporary urinary retention i (3.7%) and
rectourethral fistulan 4 (3.7%) patients were reporteohe year after the second cryoablatiburing the
sameperiod, 13.8% of patients were able to have either spontaneous or meehcafloanted erections
sufficient for intercourse.

Conclusion: This series, to our knowledge, represents’
largest cohort of patients receiving twapnsecutive
cryoablation treatmentsLocal failure after primary
prostate cryoablation can be salvaged by a sec: -
cryosurgery withacceptableintermediateterm disease # -
control. Patients should be counseled regarding the ¢ =
effect profile associated with a second cryoablation.

~TSurvival Function
Censored

ecurrence rate

Months
Figure * KaplanMeier curve demonstrating biochem
recurrence rates after salvage prostate cryoablatior
cohort of D8 patients with local failure after primi
cryotherapy.
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ABSTRACTS

ABSTRACT 3

ELECTRICAL FIELD STIMULATION OF DISTAL URETERAL TISSUE
DEMONSTRATES A ROLE FOR TAMSULOSIN, GLI PROTEIN S AND
ERYTHROPOIETIN IN URETERAL CONTRACTILITY

Kymora Scotlany Lu Wand, Ben Chew, Chun Seowand Dirk Langé

Department of UrologicSciencdsniversity of British Columbia
“Heart Lung Institute, University of British Columbia

Introduction: Ureteral contractility is a poorly understood process. Contractions have been demonstrated
occur in the smooth muscle layers of the ur@®iC3897663. Previous work suggests the involvement of gli
family proteins(pmip:28188758 and erythropoietin (EPO) in regulating mammalian ureteral smooth muscle
contraction(pmip:25200805). We sought to devise a method by which the effects of these proteins on dista
human ureteraissue contractility could be investigated.

Methods: IRB approval was obtained to procure portions of extraneous distal ureteral tissue from living done
renal transplants. Ureteral tissue contractility was assessed in an electrical field stimulatiode{&EeS)
designed specifically for the evaluation of smooth muscle contraction. Tissue was defatted and preparec
approximately 1mm thick ringsiounted vertically in a tissue bath with one end fixed to a stationary hook
and the other to a seramntrolledlever of a lengtHorce transducer. The tissue bath contained Krebs buffer
solution at 37°C that was bubbled with a 95%5% CCQmixture. The muscle preparation was equilibrated
for one hour. Muscle was then activated by EF&nform electric current waachievedising a 6eHz AC
stimulator with platinum electrodes. An isometric contraction was elicited after each sD@tttactile force

was recorded with each stimulation with and without the presence of a gli inhibitor (GANT61) or EPO. Eac
ureteralspecimen was subsequently fixed atwudiedby immunohistochemistry to determine gli, EPO and
alpha adrenergic receptexpression

Results: EFS successfully elicited contractions in the ureteral tissue. Administering tamsulosin decreas
ureteral contractile force. Inhibiting Gli signaling decreased contractility as early as 60 minutes pos
administration. EPO decreased ureteral contractrigefowithin 5 minutes compared to untreated controls.
Staining reveal ed diadrédnergiceeneptor@Xpresgibniinlretpral smoah muscle and
epithelial tissue with EPO receptor expression confined to the epithelial layer.

Conclusion Di st al ureter al contractile forces are de
adrenergic receptor. EPO was shown to act within a short time frame, suggesting ion channel involvem
instead of changes in gene expression. Continuing wellkelucidate the role of these proteins in
coordinating ureteral contractions. This has implications for the use of pharmacologic methods to addr
ureteral contractility and dysfunctional peristalsis during stone passage, ureteroscopy, in traaseidst p
and potentially to reduce symptoms from ureteral stents

34" EUS Annual MeetingWlay 5", 2019, Chicago, IL Pagel2 of 64


https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3897663/
https://www.ncbi.nlm.nih.gov/pubmed/28188758
https://www.ncbi.nlm.nih.gov/pubmed/25200805

ABSTRACTS

ABSTRACT 4

INTRA -PRACTICE UROLOGIST -LEVEL VARIATION IN FUSION BIOPSY
OUTCOMES

Jaya M. Telanyj Ji Qt, Anna M. Johnsdh Rabia S. Martihy Matthew S. DavenpditPrasad R. ShanKar
Nicole E. Curcf, Chandy S. Ellimotil%, Jeffrey S. MontgometyJohn T. Wéi, Simpa S. SalarhiJames
E. Montié, David C. Millett, Arvin K. Georgé,

Michigan Medicing’ Department of Urology, Ann Arbor, Ml
’Michigan Medicingi Department of Radiology, AnArbor, Ml

Introduction: Level 1 evidence supports use of MR and fusion biopsy (FBXx) in the prostate cancer diagnosit
pathway. The success of nascent FBx programs depends on multiple factors including MR image quality, N
interpretation, MRultrasound imge registration, and FBx technique. Using a cohort of experienced
urologists, we aimed to define expected provieeel variation in cancer detection rate (CDR) and FBx
upgrading at a large academic center.

Methods: We identified all men in the prospeatiWlichigan Urological Surgery Improvement Collaborative
(MUSIC) registry who underwent multiparametric prostate MRl (mpMRI) and FBx at Michigan Medicine
from 8/20179/2018. mpMRI was performed at a single site on a 3T magnet (Philips Ingenia, Siemens Vida
all studies met PIRADSV2 criteria for technical requirements. Each MR interpretation was performed by ol
of 13 radiologists in the cohort{P2 year s®é experience). Patient, i
reviewed and stratified by urologyqvider. Bivariate and multivariable logistic regression analyses were
performed to assess variation in cancer detection rate (CDR) at urology provider level, controlling for patie
age, PSA, race, family history, clinical stage, and PIRADS score. HagledHG) cancer was defined as
gradeg r o u p 2.(UBg&ird was defined as any increase in GG by biopsy type (standard cores vs. targe
cores) within the same patient.

Results: We identified 333 patients in the MUSIC registry who had FBx. ProvVelesl performance
demonstrated no significant variation among providers in any domain on multivariate analysis (Figure !
Though upgrading by standard cores for all providers was higher than expected2533%8}% upgrading to

HG cancer on standard cores waw (expected <15%, observed 2.2%.7%), reflecting an increased
detection of GG1 on standard biopsy.

Conclusion: Amongst trained FBx providers within a singkenter with consistent mpMRI image quality and
interpretation, minimal variation in CDR or upgrading rates exists. Greater study power will validate thes
early findings and provide insight into similar domains across radiology providers.

T Urologist
Outcome Be?){‘lh?xf;'k‘ A B C D D /’ )/; .
’ n=104 n=45 n=94 n=90

Overall CDR >55% 78.85% 60% 72.34% 67.78%
Target CDR >45% 67.31% 51.11% 57.45% 57.78%
Standard CDR >50% 70.19% 53.33% 59.57% 57.78%
HG by Target *35% 45.45% 46.34% 40% 42.86%
Cores CDR
UG by Target *15% 26.92% 17.78% 25.53% 18.89%
Cores
UG by Standard 15% 21.15% 13.33% 25.53% 18.89%
Cores
HG UG by Target 20% 16.35% 13.33% 13.83% 11.11%
Cores
HG UG by <15% 8.65% 2.22% 12.77% 5.56%
Standard Cores

Benchmark met ~ Within 10% of benchmark “* Greater than 10% from benchmark

*MUSIC benchmarks determined by radiology/urology consensus based on published literature
**Multivariate analysis controlling for age, PSA. prostate volume, race, family history, clinical
stage, and PIRADS score.

Figure 1:Comparison of MUSIC Fusion Biopsy Scoreci
domains by Urology biopsy provider
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ABSTRACT 5

EVAL UATION OF THE EFFECT OF IMMERSIVE VIRTUA L REALITY ON
RESIDENT, SURGEON AND PATIENT ANATOMIC U NDERSTANDING IN THE
SETTING OF LAPAROSCOPIC PARTIAL NEPHRECT OMY

Egor Parkhomenkp Mi t ¢ h el)Francid deffeesanShoaib Safiullah Ryan JamésLogan
Grimaud, Roshan M. Patél Kamaljot S. Kalel, Edward Uchié, Ralph V. Claymah and Jaime Landman

'Department of Urology, University of California, Irvine, Orange, CA
’Department of Urology, University of Missouri, Columbia, MO
®Department oBiomedical Informatics and Medical Education, University of Washington, Seattle, WA

Introduction: Upwards of 2500 black and whitero-dimensional (2D) images are obtained during typical
computed tomography (CT) or magnetgsonance (MR) imaging of a renal mass; these images are ther
reviewed by surgeons in order to assess the optimal surgical approach for performing a partigtongphre
(PN). In contrast, immersive virtual reality (iVR) combines all 2500 images into a single, technicolor 3L
headset display that enables the surgeon to interact with the anatomy in an immersive environment. Her
we evaluated the efficacy of iVR fsurgical planning and patient education prior to PN.

Methods: 3D anatomical maps were created from CT/MRI data u8ddSlicerand Bosc, a VR system
(Pyrus Medical). iVR models (n=17) were reviewed by 3 experienced surgeons withradaatéd display
(Ocdus RIift, Facebook Inc.). Surgeon preoperative anatomical understanding was assessed with
guestionnaire after reviewing only CT images and again after the iVR experience (O=poor; 10=excellent).
postoperative survey assessed the anatomical accura¢R aind any changes in the operative approach
based on the iIVR experience. A Likérty pe survey assessed surgeons
(1=strongly disagree to 5=strongly agree).

Results:i VR signi ficantly i mpr ov e datios, sizegshapaiosiehtationnotiteer s
tumor, the optimal surgical approach, and the pertinent angfor®.01) (Table 1). All 3 surgeons strongly
agreed that iVR is a valuable planning t¢60/5), that they would recommend iVR to a colleague (4.9/5),
and that they would use iVR to teach residents (4.9/5). ReviewigR c hanged t he su
approach in 11/17 of cases (65%)oreover, patients agreed that iVR reduced their preoperative anxiety
(4.23/5).

Conclusion:i VR i mproved surgeons6 anatomical under st
represented the encountered anatomy. Preoperative review of an iVR model altered the surgical approac
two-thirds of cases.

Table 1: Surgeon and Patient VR Assessment Questionnaire Scores

Surgeons’ image understanding (0 = poor; 10 = excellent]

CT(n=17) | VR(n=17) p-value
Location of Renal Mass 7.00 9.76 <0.001
Size of renal mass 7.35 9.76 <0.001
Shape & Orientation of the Renal Mass 6.29 9.76 <0.001
Optimal Surgical Approach 6.82 2.82 <0.001
Arterial Vasculature Relative 6.47 9.76 <0.001
Venous Vasculature 6.23 9.88 <0.001
Collecting System 5.47 9.71 <0.001
Hilar Anatomy 5.76 9.59 <0.001
Ureter Location 6.71 9.76 <0.001
Surgeon Pre-Operative A (n = 17) (1 = strongly disagree, 5 = strongly agree)
iVR Improved Understanding & Confidence
for the Surgery >00(45]
Valuable Surgical Planning Tool 4.94 (4-5)
Use iVR for Future Surgery 4.94 (4-5)
Recommend iVR to Colleagues 4.94 (4-5)
Use iVR to Teach Residents 4.94 (4-5) -
Surgeon Post-Operative Assessment (n = 17) (1 = strongly disagree, 5 = strongly agree)
iVR Helped Navigate Anatomy 4.71(2-5) -
iVR Correlated with Hilar Anatomy 4.64 (1-5)
iVR Correlated with Collecting System 4.76 (4-5)
iVR Correlated with Vasculature 4.76 (1-5)
Figure 1: A) Transverse view of a MRI scan depicting a lower pole renal mas |8 Corelated with Mass Location & Size 488 (45)
M . . . iVR Altered the Operative Approach 64.7% (n=11/17) -
Red arrow indicates medial border of the tunB)rCoronal view of same MRI Patient Immersive Virtual Reality Model Pre-Operative Assessment [n = 13)
scan depicting two renal arteries. Thin red arrows highlight the two renal arte L atronghy dngren S g )
1 1 1 H H Understanding of the Renal Mass Location 4.46 5.00 0.007
C)iVR m_odgl depicting the rexh ana_tomy anq ass_omated vasculature. _Th|n re | {jndersandng ofthe fenal Mo Loc L - oo
arrows highlight the two renal arteries seen ilDBiVR model. Hand (white) see | ivimpoved understanding of why piis 500

Needed

removing renal parenchyma to reveal two, tufesding renal arteries. Thin red e ies concamed sboutsurgery A
arrows indicate feeding arteries. S
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ABSTRACT 6

PROCEDURE SPECIFIC DISPOSABLE UROLOGICAL RIGID ENDOSCOPES
APPROACHING REALITY

DiTrolio, J.V., M.D1, La Salle, M.D., M.D?> Deolankar, 3, Komaravolu, S.

'Rutgers/New Jersey Medical School, Newark, NJ
’St. Barnabas Medical Center, Livingston, NJ

Introduc tion: Purposeoriented disposable cost effective endoscopes have been a dream and cfaallenge
the past decad&Vith electronic chip development decreasing in cost and size, urolegidakcopes are
rapidly approaching realityBenefits would be toeduce labcintense storaggurchase, reprocessing, and
sterilization. Avoidance of expensive endoscopic video tower, along viiinsportable bedside
implementation makes this the time to consider disposable endoscopes as a reality.

Methods: ProSurgNe Cy st oscopes E wer espeeific aseEmployng a4G0x400 p r
video chip at the tip in a family of rigid cystoscopes1B0D with a 58 Fr working channelin-handle

LED light source delivered by fiber optics to the working end, anamigjia laptop/tablghower source and
video monitor, in conjunction with the video link module, giving the capabilityigoalize, transmit or
memorialize the surgical everithese were evaluated for ease of figectionality, quality of image, and
costeffectiveness in the office or bedside setting.

ResultsThe ProSurg Neo Cystoscope E f ambrienfedequipment o d |
in the $156200 range. They were used effectively in cystoscopic evaluation ptaeetment/removal;ral
transurethral vaporization of both bladder tumors and benign prdsgatctrophyDisposable cystoscopes
were specifically designed for singlise in associatiowith a standard laptop computer/tablet, providing
power source and visualizatioviideo image wasutstanding with no need to sterilize, clean, or repair the
cystoscopesCost, when compardd standard cystoscopies was equal without the upfront cost of purchase
and the additionaxpense of a video support tower.

Conclusion: Disposable scas have passed the tipping point and are now a reality with impsbekar
imaging, minus the cost of a video tower, reprocessing, or repair costs, which are most likely caused |
handling, cleaning, or sterilizatiomhe future has arrived and it is ratt of the range of reality to purchase

a ureteral stent, with guidewire, pusher, and introductory cystoscope all in one package, or a PVP laser fib
with continuousflow cystoscopencluded at a favorable pricEurther innovations will only improve ¢h
equipment.
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IMAGING THE DEVELOPI NG HUMAN UROGENITAL SYSTEM WITH
LIGHT SHEET FLUORESC ENCE MICROSCOPY

Dylan Isaacsor® MD, MPH; Dylan McCreedy, PhD; Meredith Calvett PhD; Joel ShénBS; Adriane
SinclaiP, PhD; Mei Cacd, BA; Yi Li®, MD; Todd McDevitf® PhD; Gerald CunRaPhD; and Laurence
Baskir?’, MD
!Department of Urology, Northwestern University Feinberg School of Medicine, Chicago, IL
’Department of Biology, Texas A&M University, College Station, TX
®Histology and Light Microscopy Core, J. David Gladstone Institutes, San Francisco, CA
‘CytomX Therapeutics, Inc. South San Francisco, CA.
*Department of Urology, University of California, San Francisco, San Francisco, CA
®Department of Bioengineering and Theeatic Sciences, J. David Gladstone Institutes, San Francisco, CA
"Division of Pediatric Urology, University of California San Francisco Benioff Children's Hospital, San Francisco,
California
8Institute of Cardiovascular Disease, J. David Gladstone ItedtjtSan Francisco, CA

Introduction: Light sheet fluorescence microscopy (LSFM) is a receayeloped technique that uses thin planes of
light to optically section wholenount cleared and immunolabeled biologic specimens, enabling rapid 3D imaging of
external and internal structures at subcellular resoluttur. group has newly applied LSFM to identify products of
differential gene expression throughout the entire developing humanreganital systerfi, 2, 3].

Methods: Fifty-one deidentified human fetal urogenital organsexfeted in 4% paraformaldehyde and cleared using

a modified Passive CLARITY Technique (PAC[H]. Cleared specimens were immersed in primary and secondary
antibodies, embedded in lemwet i ng poi nt agarose and al | oweAdrich, 8t. e q
Louis, MO, USA) refractive inderatching solution. Optical sections were acquired using a Lightsheet Z.1 device
(Carl Zeiss AG, Oberkochen, Germany). Sections were 3D reaotetrand processed into video and still images in
Imaris (Bitplane AG, Zurich, Switzerland)

Results: Sections were acquired and reconstructed in under two minutes per specimen. Every major developing hun
fetal urogenital organ was successfully imagedluding the kidneys/adrenal glands, bladder/ureters, prostate,
Millerian ducts/ovaries, Wolffian ducts/testes, the penis and the clkigige 1demonstrates a 2eek human fetal
bladder/prostate stained for Alpi$MA (purple expressed ismooth mude) and S100 (green, nerves). The interlaced
muscle fibers of the bladder are visible ammhtrastwith the circumferential fibers of the ureter and prostate. Nerve
fibers are visible running lateral to the prostate, ureterovesical junction and bkiddee. 2 shows a #eekhuman

fetal testis stained with-Eadherin (greenepithelig and anti-Mullerian hormone (AMH,Sertoli cell§. E-cadherin
highlights the epithelium of thbead and body of the epididymis and proximal ductus defefgvisi highlights
developing fetal seminiferous tubules.

Conclusion: We have successfully applied LSFM to image human fetal organs throughout the uringgnaad
systems. This work enables a new generation of study to elucidate normal development and the genetic basi

congenital urogenital anomalies.

14-Week Human

12-Week Human Fetal Bladder/Prostate Fetal Testis

Epididymis

Dome/Base of Urachus —__

Head of

>d Epididymis

Ureter

L | \{
Detrusor Fibers Periprostatic
oL 1% 2 ‘ Nerves

! Prostatic Smooth
Muscle Seminferous Tubules

Figure 1. 12week human fetal bladder/prostate stained Figure 2: 1dweek human fetal testis stained with
Alpha-SMA (purple, smooth muscle) aig&1.00 (green, nerves) E-cadherin (green, epithelia) and AMH (blue, Sertol
cells)
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RENAL THREE -DIMENTIO NAL RECONSTRUCTION T O PLAN ROBOTIC -
ASSISTED LAPAROSCOPIC PARTIAL NEPHRECTOMY: OUR PRELIMINARY
EXPERIENCE

Inzillo R., Puliatti St, Dourado Meneses A Eissa A2, Zoeir A2, Del PreteC?, Sighinolfi M.C1,
Rocco B!, Micali S?

'Dept. of Urology, University of Modena and Reggio Emilia, Italy,
’Dept. of Urology, Faculty of Medicine, Tanta University, Egypt
Dep.tof Urology, Hospital Sdo Marcos. Teresina. Brazil.

Introduction: Thereis an increasing interest in the usdlokedimensional reconstruction images based on
CT-angiography scan for the pre and intoperative planning of partial nephrectomy in the recent years.
Different softwares have been tested to create reconstrsidboriaparoscopic and robassisted partial
nephrectomy. In our department, we started to perform +aésisted partial nephrectomies with the help of
the DOCDO reconstruction softwanew.docdo.com.B; whichallows a preoperative planning based on
the anatomy and the vascularisation of the kidney. We prepared a short questionnaire about the reliability
the software that the surgeon had to fill after the surgery.

Methods: The CT scans dive consecutive gatients who underwent robotic partial nephrectomy were subject
to 3D reconstruction using the DOCDO software.
surgeon before and during the surgery, in order to identify the hilum (including the resels)esreter,
collecting system and the renal mass, all shown in different colors during reconstruction. The images can
uploaded on a computer, tablet or smartphone and be easily accessible. The surgeries were performed
single surgeon using a tmperitoneal approach. The survey consisted of thmigial questions about the
easiness for the surgeon in identifying and reaching the renal vessels and their branches using the DOC
images, the ease of use of the software, and the intention to hesrefthe reconstruction in the next cases.

A second aspect that we wanted to analyze with the survey was the correspondence and the reliability of
reconstructions related to the RENAL nephrometry score. Five questions in this section were satietly rel
to the five prameters of the RENAL score (Radius, Exophytic/Endophytic, Nearness to the collecting syste
or sinus, Anterior/posterior, Location relative to polar linége surgeon had to give a score from one to five
for each of the questions.

Reallts: The surgeries were carried out without intgzerative or posbperative complications. Regarding
the survey, the surgeon gave a maximum score to all the questions proposed, describing the 3D reconstrus
progr amme aefficieitandreit aibh It @ & .

Conclusion: The results of this preliminary experience demonstrates that DOCDO 3D reconstructiol
software is a promising and easily interpretable tool that may facilitate theasdisted partial nephrectomy;
however, further studies are required to aomthese results.

A -
Figure: (A) a 3D reconstructed image of upper pole renal mass (B) a 3D reconstructed image of a lower pole
in both images the tumor is seen in violet color, the ureter in yellow, the veins in light blue and the arterires
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EX VIVO FLUORESCENCE CONFOCAL MICROSCOPY IN THE ASSESSMENT
OF UROTHELIAL CARCIN OMA GRADING IN BLADD ER AND URETER: OUR
PRELIMINARY EXPERIEN CE

Eissa A2 Puliatti S?, Bevilacqua L%, Sighinolfi M.C1, Bertoni L, Reggiani Bonetti 1%, Zoeir A.12,
Patel V°, Micali S, Rocco B!

Dept. of Urology, University of Modena and Reggio Emilia, ItAlyept. of Urology, Faculty of Medicine, Tanta
University, Egypt, 3Dept. of Surgical, Medical, Dental and Morphological Sciences with Interest transplant,
Oncological and Regenerative Medicine, University of Modena and Reggio Emilia/efyt, of Pathology,
University of Modena and Reggio Emilia, Modena, Itayept.of Urology, Global Robotics Institute, Florida
HospitalCelebration Health Celebration, Florida, USA.

Introduction: Fluorescence Confocal Microscopy (FCM) is a novel technology that provides optical
microscopic images of freshly excised tissue. It mayide potential advantages over the currently available
ireal timeodo pathol ogical examination modalities
acquisition of images, maintenance of specimen integrity for further analysis, and Hdmakdxosin like
digital images that are easy to interpret and can be sent onliaediysis PMID24030744.

Methods: The FCM VivaScope® 2500064 (Mavig GmbH, Munich, Germany; Caliber |.Rpchester NY,
USA) is an optical technology that depends on two different types of lasers (785 nm, and 488 nm) to provi
optical microscopic images of freshly excised tissues based on two different modalities; the reflectance mc
(different refractive idices of subcellular structures) and the fluorescence mode (using fluorescent agents
increase the contrast within the epithelistroma). The FCM is characterized by vertical resolutionsofrd
maximum penetration depth of 2@0mtotal scan area of 26 25 mm, and 550X magnification power.
Furthermore, the microscope is equipped with a 38X water immersion objective with numerical aperture
0.85 http://www.vivascope.de ].

We hypothesized that FCM can be used fevex v o -t fi rmeeal di agnosi s of high
carcinoma in bladder and ureter. We present our preliminary experiences in the first four pateents.
prospectively collected data from 4 urothelial cancer patients (3 bladder, 1 ureter). Six specimens we
collected (5 bladder, 1 ureter) during TURBT and flexibRS.

Results: All the digital FCM images were ready in less than 5 minutes. In the ureteral specimen, there we
accordance between the FCM images grade and the histopathological grade (Higf bedaed.of resection

was ablated after FCM examination by Holmium las@&he patient was then scheduled for
nephroureterectomyoncerning the bladder specimens, we found accordance between the grading of FC
images and the final histopathology all the specimens of bladder urothelial carcinoma (100%). Furthermo
three specimns obtained from two patients wer’,
found to be high grade, while the remaining tv &
specimens from one patient were low

Conclusion: FCM is a promising technology fo ESSss
real time histopathological examination accordi 5%

to our initial results. The images gueocessed in |
less than 5 minutes. This technology may provi EFseEs s

Foortecrglr?sle?s\a/ﬁ\?éa?ree%atlgesr?tlei%tlTjgre[t)ea:iaelnltjsroi:g:Figure:(a) show the H&E ima}ge_ohe ureter; (b)The digital i_maq
- v ‘ . of the ureteral sgcimen showindpigh grade tumor; (c) FCM ima

carcinoma and those eligible for invasical of the bladder showing low grade tumor

chemo and immunotherapy in bladder canc

However, further studies are required to confirm

the results.
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ROBOTIC 3D ULTRASOUN D-GUIDED TARGETING F OR PERCUTANEOUS
RENAL ACCESS

Tareq Ard?, Sunghwan Lirh, Doru Petrisof, Dan Stoianovici?

'Robotics Laboratory’Department of Urology, Johns Hopkins University

Introduction: Percutaneous NephroLithotomy@NL) access to the kidney is commonly performed under
X-Ray fluoroscopy guidance. With this 2D image, several trial and error puncture attempts are often requir
Moreover, these expose the patient and personnehizing radiation. AlternativelyPCNL acesscan be
achieved under ultrasound guidance, without radiation exposure and with similar success rate in expert ha
However, this requires substantial training, skill, and involves a harder learningWierdeveloped a simple,
easy to operatayltrasoundguided robotic system for acquiring percutaneous renal access. This has th
potential to eliminate the trial and error attempts for gaining accurate access, reduce variability amo
urologists and the required level of skill.

Methods: A 3 degreef freedom (DoF) robdtl, Abs. 43 wasused to manipulatan ultrasound probe (EUP
B512, Hitachi Inc.)A needleguidewasdesigned to fit the system as a part ofghgbeadapter. The robot
erables a 3Dultrasound imagindpy acquiring imageposition pairs duringi scan procedure. A 3D volume
image is then reconstructed based on the pairs. Dedicated image acquisition software, navigation, and re
control software was developed in C/C++ with open source libraries such as Oggrtd VTK[3]. A
novelultrasoundcompatible gelatin model was producddhelab; an online available CT scan was used to
replicate the exact anatomy of the | ef urfaceoding e c
3DSlicer software[4], CREO(PTC, Needham, MAjvas used to assemble a containment box and a shatft.
The collecting system was printed with a special dissolvable filament that was later dissolved-using |
Limonene. The mockup was created with 300 bloom gelatin:glycerin:sorbitol:water (300:300:200:2500 in g
at 55°C.

A scan of the mockup shows the 3D volume im@ag. 1c). A desired calyx is chosen, manual repositioning
of the robot is performed before @cend scan and targetingy desired trajectory to the target is achieved by
selecting a possible trajectory among the infinitely many trajectories on the constant cone surface tha
shaped by the robot kinematics restriction and has a peak point angie(Fig 1b). An18Gapercutaneous
access needle (Naviguide, Boston Scientific Inc.) was inserted manually through the guide to the depth of
calyx, which was observed during réimhe ultrasound.

Results: Two of the calyces were successfulyached from a desired starting point with the needle using the
robotic guidance after the second scan. One calyx required another repositioning and scanning in orde
achieve a preferable trajectory before
needle insertion.

Conclusion:Usingtheroboticsystem may Ry
prove to fave several clinical advantage gy
the reconstruct provided with a single sc
can help urologists understand the <
anat omy and orien
collecting systenwith minimal practice a
junior or senior urologist carmpossity »”

access the collecting systel e == f

percgtaneously using qnllyultra'sound Figure 1: a) Experiment setup. b) Virtual enwingent showing the robot ar
imaging. Futureests andlinical t”al_ a_r_e needle trajectory and desired target, red arrow shows cone rotation di
needed to test the safety and feasibility ¢) automatically rendered volume image of the collecting system aft
the system. roboticultrasoundscan
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DIGITAL STONE MEASUR EMENT IN URETEROSCOPIC STONE PROCEDURES:
A WORKFLOW FEASIBILI TY STUDY

Kevin Koc?, Tareq Ard? Sunghwan Lint% Doru Petrisor?, Dan Stoianovidi, Brian R. Matlaga
'Robotics Laboratory’Department of Urology, Johns Hopkibisiversity

Introduction: Accurately estimating stone fragment size is an important task during ureteroscopic stor
management. We previously reported an ex vivo validation of a novel software that can measure small st
fragments EUS2018Abs.4,PMCID: 29084456¢. Here we present the feasibility of integrating the software
into the operating room workflow (AUA2019 PD08).

Methods: The scale of ureteroscopic imagex a7 "Qw '@an be estimated from the tip position of the
endoscopic instrumen,n "Qc, @hich is measured from the right edge of the image. A linear relationship
exists between those two parameters, shali 0 0 @ whered and®are constant numbers. Once the
image scalé is determined, the size of the object in ureteroscopic image can be measured.

In the experiment, mock stones were used to mimic a variety of stone sizes and fragmentatigna. Usi
commercial model of the kidney and ureter, we performed two versions of a timed basketing task. In t
conventional version, the ureteroscope was navigated from the ureteropelvic junction (UPJ) to the stone |
superior pole calyx. Then, the stoneswatrieved with the basket back to the UPJ. In the measurement version
reattime measurement of the stone was performed using the software, followed by retrieval to the UF
Differences in task completion time and fragment characteristics were compared.

Results: A total of 20 stone fragments (Fig. 1) were selected with different combinations of internal
characteristics: size (mean 7.1 mm, rang@& 02 mm), 3dimensional shape (50% pyramidal, 30% ovoid,
20% cuboid), surface contour (50% smooth, 50% rughd planar symmetry (60% asymmetric, 40%
symmetric). In the conventional version, mean completion time was 16.5s (ranig&g316s), compared with

a mean completion time of 38.8s (range RBR0s) in the measurement version. The additional time require
to perform reatime measurement averaged 22.2s (range42.8s).

Conclusion: Integrating software for redime stone measurement during ureseopy is feasible and has a
modest effect on the time required for stone manipulafibese findings support in vivo trials to enhance
clinical decisioamaking in ureteroscopic stone management.

Measurement

/ Basket

Stone fragment

Figure 1: Left: Ureteroscopic images of 20 stone fragments, Right: Measurement of stone fragment no.16
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CAN INTRA -VESICLE ULTRASOUND SURFACE MAPPING REPLACE
CYSTOSCOPY? NOVEL TECHNIQUE AND PROOF OF CONCEPT

Tareq Ard2, Sunghwan Lirh, Doru Petrisof, Dan Stoianovici?

'Robotics Laboratory’Department of Urology, Johns Hopkins University

Introduction: Cystoscopy remains the only acceptable method for demonstrating bladder urotheli
carcinoma lesions, various imaging modalities remain unreliable for the diagnosis ofuplltmravesicle
imaging with a saline filled bladder may provide better resmiutNo such modality is used to date, even
thoughsmall and miniature ultrasounichnsducers exist arate usedn other medical fields. Using a robot
systemto handle the ultrasound probed surface rendering softwakee demonstrate the feasibility af
novel technique for future intngesicle surface mapping of the bladder.

Methods: We used a linear transrectadtrasoundtransducer Hitachi EURU533L) connected to a special
robot system, developedJohns Hopkins Urology Robotics Laboratory, capalblgerforming a 360 degree
controlled rotation. The robot enables a 3D US imaging by acquiring p@gigon pairs during the scan
procedure. A 3D volume image is then reconstructed based on the pairs. Dedicated image acquisition softw
navigation, andobot control software was developed in C/C++ with open source libraries such as OpenC
[1] and VTK[2]. A cylindrical construct with an internal diameter of 10 cm was used to create a mockuy
using bloom Gel powder, various shapes of gel protrusions representing tumors with5izesrBwere
glued to the interior using molten gel. The volume scan of thekappsubmerged in water was transferred
into the 3DSlicef3], surface mapping was created using segmentation tool. Surface images were examin
to determine if all protrusions were identified and if artifacts edisiéhe software shows both the 3D
constructed surface and the original US images so that any area on the surface image can be automati
traced to the original US for an operator to decide if it is a rendering artifact or an actual protrusion.

Results: Surface 3D reconstruction is shown for half a cylinder at a time for ease of interpretation; a’full 36(
surface image is available when needed. After examining the final rendered reconstrut}, (&iigthe
protrusions were clearly visible on the suriaamages, small artifact areas were dismissed asumoors when
looking at the originaliitrasoundmages in the software as explained.

Conclusion: Intra-vesical scanning of a water filled bladder with a special robotic system and surface
mapping software may be able to repldcaugmentcystoscopy in the future. The miniatunérasound
technology already exists and needs adaptatiorréwgic use. Future trials with new specializétlasound
probes are necessary.

Figure 1: surface mapping of 1%xan of the cylindrical surface showing mukiprotrusions as small as 3mm
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THE 3DBIOPSY SYSTEM, A NOVEL APPROACH UT ILIZING NEW MEDICAL
DEVICES, TO IMPROVE THE DIAGNOSTIC ACCUR ACY AND LOCALIZATION
OF DISCREATE CANCEROUS LESIONS WITHIN TH E PROSTATE GLAND

Nelson N. Stonk Paul Arangu3 E. David Crawford

1The Icahn School of Medicine at Mount Sinai, New York, New York and 3DBiopsy, Inc., Aurora, CO.
2The University of Colorado Health Sciences Center, Aurora, CO.

Introduction: The inaccuracy of contemporary prostate bigpsisistdespite the popularity of MRI
guided approaches. A novel biopsy platform, which enables accurate saargdiraiparacterizatioaf the
entire prostate may prove to be more effective for focal theslgmning and targeting.

Methods: 3DBiopsy is developing aovelsystem with an adjustable length needl® @n) and

corresponding variable actuator, sophisticated targeting software with or without M&gistration, and a
barcoded integrated path@yg sample processing system (IPS) that maintains the integrity of the longer core
andenableghe exact spatial location of all tumors.

Results: A transperineal mapping prostate biopsy was performed on a prostate phantom with MRI lesiol
(SIM™) utilizing t he Co mp any-&bioppymeegle. The rneedle was tigsigned with ridges along
its notch to prevent tissue bunching and a trocar tip that markedly reduced defléotigrared to the Bard,

the 3DB needle had decreased deflection from 0.9 tan®2(p<0.001) and 1°%0 0.2 (p<0.001).The
annotated MRI was ermegistered to the rediime ultrasound (US) images utilizing the 3DBiopsy Digital
Image Guided Software (Figure 1, 3DIGS). The 3DIGS created a biopsy plan of 5mm intervals capable
detecting lesions as small as 0.1cc and inclutiedregions of interest (Figure 2). The-G5needle was
inserted through a proprietary-Gotemplate attached to a standard brachytherapy stepper at position #1. Th
software indicated the length of the specimen required which was set on the actuaeer(l28cm). Upon
needle insertion, the virtual needle was aligned to it in the axial and sagittal planes (Figure 3). The needle
retracted to the apekred and removedSimulated pathology results and lesion locations were uploaded to
the 3DIG in prearation for focal therapy planning (Figure 4). Tissue specimens were taken from RF
specimens using the 3DB Actuator (Figure 5) and placed in the IPS (Figtyes 6

Conclusion: The 3DIGS is simple to use and requires no expensive hardware componerssttwaee is
housed in a PC cart system which is plug and play into most US systeni&-Ghropsy needles can obtain
tissue lengths from-8 cm, collecting more than 90% without fragmentation or bunching.
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Figure 5: Adjustable Actuat  Figure 6:4.1cm RP biops Figure 7: Biopsy in IPS
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IN VIVO PORCINE EVALUATION OF A NOVEL SELF-CONTAINED BLADDER
IRRIGATION SYSTEM (M ULTIPHZE ™)

Pengbo JiangRoshan M. Pat&l Shlomi Tapier§ Jaime LandmanRalph V. Claymah
!Department of Urology University of California, Irvine

Introduction: Currentstandard bladder irrigation (SBI) methods are tedious and pose a biohazard risk due
spillage of blood and urine on the patient, environment, and provider. The Multfpbizelosed irrigation
system (Multiphze LLC) (MIS), a newly developed sadhtainedsystem, was designed to eliminate spillage
while improving the efficiency of clot evacuation.

Methods: While under inhalation anesthesia, two female, juvenile pigs were each injected with 100mg I\
fluorescein. Via cardiac puncture, 60cc of blood wasdvitha wn and t hen instill ed
24Fr 3way catheter. After 10 minutes, 3 urologists (i.e. chief resident, endourology fellow, and junio
faculty), with prior experience using the standard Piston Irrigation Tray (Bard Medical) edocimper
bladder irrigation with 4L of sterile water; each operator performed a trial with the standard technique as w
as with the MultiphzB' system. Time of each irrigation cycle and clarity of drainage fluid using a
spectrophotometer were recorded raétach liter of irrigation. Total areas of spillage on the procedural field
and on the operator were identified with a Wood

Results: The mean irrigation time for the 4 liters of water with MIS and SBE were 17.9 and 23.p min (
0.035), respectivelyThe mean clarity measurements at the end of each trial were similar for both MIS an
SBI: 82.7% and 82. 9%, respectively. Woodo6s | amp
compared to SBI: mean spillage area of 198 and 1001.3 crj respectively [§ = 0.034).Despite users
having no experience with the novel system, the MIS was intuitive to use, and all operators had reductior
irrigation time (range 2 to 9 minutes).

Conclusion: The newly developed MultiphZ¥ irrigation system reduced the time to successfully clear a clot
filled bladder by 22% in a porcine modElurthermore, the enclosed system demonstrated a reduction
in spillage of the spent irrigant.

=—=Standard =—=Multiphze

Standard | Multiphze n 30
Time to ||-|_J
irrigate 5.8 4.5 )
1L [417.4] | [3.7-5.5 |P<0001 = 20
(min.) 2 10 /
Time to UEJ
irrigate 23.1 17.9 - 0.035 = 0
4L | [18526.2] | [16.419.1] | PT % 1L 2L 3L AL
(min.) IRRIGATION VOLUME (LITE
Table 1. Mean irrigation times among all operators Figurel: Time comparison over irrigation cycle
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INTRAOPERATIVE GUIDA NCE FOR ROBOTIC PARTIAL NEPHR ECTOMY
USING SURFACE-BASED REGISTRATION: INITIA L MODEL ASSESSMENT

E. B. Pitt!, J M. Fergusoh N. L. Kavousst, E. J. Barth, R J. Webstetl %, S. D. HerrelP

Department of Mechanical Engineering, Vanderbilt University, Nashville, TN
’Department of Urologic Surgery, Vanderhilhiversity Medical Center, Nashville, TN

Introduction: While robotic partial nephrectomganimprove longterm outcomesvhen treating renal cell
carcinomd], it remains underutilized becauseitsftechnical challengeg][ Effective image guidance has

the potential to increase utilization of partial nephrectomy by reducing challenges associated with locati
critical subsurface anatomywe havecreateda new image guidanaystemfor theda VinciSurgical System

for this purpose. We present a preliminary phantom experiment to evaluate accuracy of our image guida
system and demonstrate its utility in localipatof subsurface features.

Methods: A silicone kidrey phantom made based on patient imaging was cast with a spherical exophyti
tumor model. Prior to experiments, the kidney was attached to a rigid platform containing optical trackir
markers. The phantom was imaged with CT, and the kidney and tumor egenerged. In the operating
room, a layer of synthetic fat was placed over the area of the phantom containing the tumor. Our ima
gui dance interface was displayed through the d:
view. Surgeons usethé image guidance system to collect surface data by lightly tracing over the expose
kidney surface with t hd) Usagthisdata oud s/stemmanputed angloballys
optimal surface registratior8] to the segmented kidney image. After registration, surgeons used image
guidance to place the tip of an optically tracked needle probe through the layer of fat, into the tumor moc
(Fig. 1-B). An optical tracking system provided probe position data and-qgpesttive evaluation of
registration accuracy.

Results: Using the image guidance syster
surgeons easily identified the surgical target. Af
needle insertion, the fat layer wagdi for visual
assessment of needle placement accuracy (Fic
C). Figure 1D shows the surfaebkased
registration of the kidney overlaid with th
groundtruth image location (measured by optic
tracking).The distance between the centroid of t
tumor malel in the registered image and tt
groundtruth image serves as a prelimina
measure of target registration error for our metr
(2.9 mm).

Conclusion: These preliminary results sugge

that a surfacdased registration technique enabl

by lightly tracing da Vinci instruments over

portion of the kidney surface is sufficientl

accurate for intraoperative imagganatomy

registration using the da Vin&urgical System.Figure 1: A. Kidney surface data collection. B. Needle insertior
Additionally, the success of the needle pIacemWith imgge guidance. C. Fat lifted to view results of needle inse
task demonstrates the utility of image guidance IIDOIReglstratmn result vs. tracked ground truth phantom.
locating subsurface features during surgery. The lack of additional hardware makesasedhegistration
an attractive option for fagtplementation and adoption in the operating room. Full quantitative analysis of
the image guidance system, includargvivoand n vivoexperiments, is ongoing.
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