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MP06-07

FROM CONSENSUS TO VALIDATION: DESIGN AND
DEVELOPMENT OF A HIGH-FIDELITY HYDROGEL SIMULATION
MODEL FOR URETHROPLASTY PROCEDURES

Patrick Saba*, Syracuse, NY; Lauren Shepard, Baltimore, MD;
Katherine T. Anderson, Nick Warner, Rochester, MN; Nima Baradaran,
Columbus, OH; Cooper Benson, Houston, TX; William R. Boysen,
Boston, MA; Benjamin N. Breyer, Lindsay Hampson, San Francisco, CA;
Ty T. Higuchi, Aurora, CO; Niels V. Johnsen, Nashville, TN;

Joseph J. Pariser, Minneapolis, MN; Jay Simhan, Philadelphia, PA;
Alex J. Vanni, Burlington, MA; Dmitriy Nikolavsky, Syracuse, NY;
Edward J. Wright, Arthur L. Burnett, Andrew Cohen, Ahmed Ghazi,
Baltimore, MD

INTRODUCTION AND OBJECTIVE: Urethroplasty is the gold
standard treatment for urethral stricture repair; however, it is a techni-
cally difficult operation due to complex anatomy, large learning curves,
lack of intraoperative teaching, and variations in approaches. Utilizing
the consensus-building Delphi process, we sought to create a high-
fidelity, non-biohazardous, simulation model to train excision and
primary anastomosis or graft urethroplasties.

METHODS: 20 high volume reconstructive urologists were
recruited to complete the Delphi process aimed to reach expert
consensus on necessary parameters and design specifications for the
simulation model. Consensus>80% was reached regarding procedural
realism, anatomical realism, and educational effectiveness. Using pre-
viously validated 3D printing and hydrogel molding techniques, re-
searchers fabricated a hydrogel model that incorporated all the expert
determined aspects. Prototypes were sent to 55% of the experts who
performed a skin-to-skin urethroplasty simulation (Figure 1) as well as a
questionnaire evaluating the model to determine if the consensus
defined steps were met. The questionnaire utilized a 5-point Likert
scale where agreement=4/5, neutral=3, and disagreement=1/2.

RESULTS: 91%, 82%, and 100% agreed the model procedur-
ally replicates: the steps necessary to complete the procedure, tissue
textures/behaviors, and anatomical relationships including urethral
spatulation (91%), suture placement (91%), perineal incision/exposure
(91%), and urethral dissection/exposure (100%). 82%, 91%, 64%, 91%,
55%, and 91% agreed it anatomically replicates the; perineum, urethra,
fascia over urethra, corpora cavernosa and spongiosum, and bulbo-
spongiosus muscle. 100%, 100%, 100%, 91% and 82% agreed it offers:
a safe/non-biohazardous training platform, is useful for teaching/
practicing, improving the technical skills, can assess user's ability to
perform this procedure and provides useful error feedback.

CONCLUSIONS: We successfully designed a high-fidelity, non-
biohazardous, simulation model for urethroplasty procedures utilizing
expert consensus which displayed high procedural realism,
anatomical realism, and educational effectiveness. Ultimately, this
model can be used to improve current urethroplasty training.

Figure 1: Urethroplasty Simulated Procedure; A) Urethral Exposure; B) Urethral Traction; C) Surgical
Error — Corporotomy; D) Exposure of Catheter and Urethral Mucosa; E) Attachment of Buccal Graft
to Copora; F) Final Graft Reconstruction
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MP06-08

DEVELOPMENT OF THE ANTERIOR URETHRAL STRICTURE
DISEASE STAGING WITH CLINICAL VALIDATION USING A
PATIENT-CENTERED SURGICAL OUTCOME MEASURE

Mei N.E. Tuong*, Charlottesville, VA; Charles Schlaepfer, Alithea Zorn,
Jacob Oleson, lowa City, IA; Nejd Alsikafi, Chicago, IL; Benjamin Breyer,
San Francisco, CA; Joshua Broghammer, Kansas City, KS; Jill Buckley,
San Diego, CA; Sean Elliott, Shawn Grove, Minneapolis, MN;

Jeremy Myers, Salt Lake City, UT; Andrew Peterson, Durham, NC;
Keith Rourke, Edmonton, AB; Thomas Smith, Houston, TX; Alex Vanni,
Burlington, MA; Bryan Voelzke, Spokane, WA; Lee Zhao, New York City,
NY; Bradley Erickson, lowa City, IA

INTRODUCTION AND OBJECTIVE: We created a staging
system based on the Length Segment Etiology (LSE) classification
published by the Trauma and Urologic Reconstruction Network of
Surgeons (TURNS) where each stage/substage represents a unique
subset of anterior urethral stricture disease (aUSD), inferring location,
expected repair type, and surgical outcome.

METHODS: Stage development adhered to the aUSD out-
comes principles from prior TURNS work on this cohort of 2,396 pa-
tients using multivariate logistic regressions and Kaplan Meier curves:
1) penile > (have a higher functional recurrence rate than) bulbar
strictures; 2) longer > shorter strictures; 3) adverse pathophysiology
etiology (e.g. radiation) > traumal/idiopathic etiology. A novel patient-
centered surgical outcome (PCSO) score was used for stage
validation, which combined functional success (defined as no
secondary repair; 2=success, O=failure), meatus location
(2=orthotopic, 1=penile, O=perineal) and number of surgeries
(2=single-stage, 0=multi-stage), into a single score (Range 0 to 6).
Mean PCSO scores were compared to ensure substage ordering
ranked from highest (best outcomes) to lowest.

RESULTS: Five stages were ultimately created, summarized as
follows: Stage 1: Short bulbar strictures; Stage 2: Long bulbar strictures;
Stage 3: penile strictures of favorable etiology; Stage 4: penile strictures
of adverse pathology and Stage 5: pan-urethral (three-segment)
strictures. Stage/substage functional success outcomes are shown in
the Table 1, broken down by single-stage orthotopic meatus repair
(both anastomotic and substitution/graft) (percentage overall and
functional success) 2) single-stage non-orthotopic (penile/perineal)
meatus repairs and 3) multi-stage orthotopic meatus repairs. Mean
PCSO showed a statistically significant (p<0.001) decline by stage.

CONCLUSIONS: Each stage and substage of this novel LSE
Staging System was shown to provide unique information on stricture
characteristics, repair, and surgical outcomes. Similar to TNM staging in
cancer, the LSE staging system will improve our ability to communicate
stricture complexity/severity with our patients, and more easily organize
aUSD for multi-institutional outcomes studies and clinical ftrial
recruitment purposes.

LSE Staging Criteria Patient-

LSE Stage Number surgical | Single Stage  Single
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ingle [Functional
s Two-Stage S Shele

otopi

(Pcso) (Anastomotic) (Substiution)

Stage  Stage | Success
Orthotopic
P penile  perineal

A n 517 S1a i 592 91(96) 9(95)  O(NA)  O(NA) O(NA) [FS6R
18 60 S1b 15 583 80(94) 0(83)  O(NA)  O(NA)  O(NA) | 92%
e 582 23(91) 76(%2)  04(0) O(NA) o(NA) | o1%
2 28 200 S1b 573 6(100) 94(85)  O(NA) O(NA) O(NA) | 86%
2 280 51 Ay [3b3c4/65| 569 37(91) 62(82)  1(100 O(NA) O(NA) | 86%
3 g | dms 543 7(95) 77(8)  5(92)  6(%4) 5(%2)
38 19 | s 522 2(100) ss(89)  8(80) 28(92) 7(100 | 90%
A 247 W2 [ e s a2 2(75) so(8s)  23(86) 21(92) 4(100) | 87%
B 77 13| PSS 482 1(100) 39(93)  27(71) 8(100) 25(89) | 87%
s 123 5o/ Aw - o(nA) 37(72)  18(31) 9(100) 36(89)
2m;12=2t07 cm; 3= 57 cm
Jbar; $1b = distal bulbar; 52a = penile + bulbar; $2b = penile; 2c = penile +
ma; E2 = idiopathic; E3a = internal E3b- y

Table: Length, Urethral Segment, Etiology Staging System with Surgical Subtypes and
Functional Success Rates
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