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The figure shows the Visual Erection Hardness Score (V-EHS). This score is derived from the original Erection
Hardness Score (5) but some modifications are incorporated: 1) The patient does not subjectively score; 2) It
presents a new image, facilitating the perception and differentiation between the stages; 3) The scale itself,
as we see above, is differentiated according to the axial resistance that the penis supports, which is functio-
nally and directly related to the penetrative capacity and 4) It allows standardizing the erection test and the
time of the re-dose (which should be done if a consistently hard erection (>3) is not obtained). In the figure
we can observe: 0: Penis does not enlarge; 1: Penis is larger but not hard; 2: The penis is hard, but not hard

enough to resist an axial force - it bends under a manual pulling force = not consistently hard erection; 3:

Penis is hard, not completely hard, but resists an axial force - does not bends under a manual pulling force =

consistently hard erection; 4: Penis is completely hard and fully rigid. (¢20249927)
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Vol. 51 (2): e20250201, March - April, 2025

The New Visual Erection Hardness Score is the Topic
Highligheted in this Issue of International Brazilian
Journal of Urology

Luciano A. Favorito "2

"Unidade de Pesquisa Urogenital - Universidade do Estado do Rio de Janeiro - Uerj, Rio de Janeiro, RJ, Brasil; 2 Servigo de
Urologia, Hospital Federal da Lagoa, Rio de Janeiro, RJ, Brasil

The March-April 2024 number of Int Braz J Urol is the thirty-thirdunder my supervision. In this number the Int Braz
J Urol presents original contributions with a lot of interesting papers in different fields: Bladder Cancer, Bladder dysfunction
in Children, Renal cell Carcinoma, Intra-renal surgery, Cistoscopy, Prostate Biopsy, Gender affirming surgery, urogenital tu-
berculosis and erectile dysfuncion. The papers came from many different countries such as Brazil, USA, ltaly, Turkey, Egypt,
Serbia and China, and as usual the editor’s comment highlights some of them. The editor in chief would like to highlight
some papers in this number, specially the papers about the new visual erection hardness score:

Dr. Figueiredo and collegues from Brazil, presented in 20240590 (1) a nice review about urogenital tuberculosis
(UGT) and concluded that the diagnosis of UGT depends on a high degree of suspicion based on non-specific symptoms
and radiological findings. Urinary bacteriological tests have low sensitivity, but even in the absence of diagnostic confirma-
tion, treatment can be carried out through a combination of drugs for a period of six months. In the presence of ureteral
stenosis or contracted bladder, complex but well stablished reconstruction procedures are necessary.

Dr. Lopes and collegues from Brazil performed in €20240490 (2) a nice systematic review about pelvic lymph node
dissection before versus after radical cystectomy and concluded that the timing of the lymphadenectomy was not associ-
ated with a significant reduction in total operative time, pelvic lymph node dissection (PLND) time, number of LN dissected,
and estimated blood loss.

Dr. Alam from the group of Dr. Arthur Burnett from USA, presented in €20240332 (3) presented a important study
about important systematic review about the penile prosthesis (PP) placement with concomitant non-reconstructive uro-
logic procedures and concluded that patients undergoing PP implantation with a concomitant non- reconstructive uro-
logic procedure, had no increased risk of complications or device infections when compared to patients undergoing first-
time PP placement only. While further investigation is needed, our findings challenge the traditional dogma that secondary
urologic procedures should be avoided at the time of PP implantation.

Dr. Mansour and collegues from Egypt and USA showing in €20244425 (4) a nice, randomized trial about the ef-
ficacy and safety of mirabegron compared to solifenacin in treatment of non-neurogenic overactive bladder in children
and concluded that Mirabegron is more effective with fewer treatment-related adverse effects compared to solifenacin in
children with OAB refractory to behavioral therapy and other anticholinergic medications. Mirabegron treatment improves

Int Braz J Urol. 2025; 51: €20250201 1de1



daytime symptoms and nocturnal enuresis with less risk of constipation. It may be considered as a first-line pharmaco-
therapy for select patients with non-neurogenic OAB.

The group of Dr. Ho from Serbia and USA performed in 20240427 (5) an interesting study about testicular implant
complications after Transmasculine Gender Affirming Surgery and concluded that complications after testicular implants
in transgender men are not uncommon events. The present paper suggests that implant size is not a significant predictor
of complications requiring prosthetic removal.

Dr. Carbonara and collegues from Italy and USA performed in €20240565 (6) a nice study about Percutaneous
cryotherapy (CRYO) and radiofrequency ablation (RFA) of renal masses: multicenter comparative analysis with minimum
3-year follow-up and concluded that CRYO and RFA are both valid minimally invasive options for the treatment of small
renal tumors. They are particularly suitable for patients who are not good surgical candidate as they offer very low risk
of major procedure-related complications. For the right indication, they both offer favorable mid to long term oncologic
outcomes,

Dr. Zhou and collegues from China performed in €20240630 (7) a very nice study about Biplanar or Monoplanar
Prostate Biopsy: Should Transrectal and Transperineal Approaches Be Combined for Prostate Cancer Detection ? and
concluded that biplanar stereotactic biopsy was superior to monoplanar biopsy in detecting anterior csPCa. Both methods
demonstrated no significant differences in overall PCa detection rates and safety.

Dr. Westin and Collegues from Urogenital Research Unit - Brazil performed in 20249923 (8) an interesting study
about bladder mucosa harvested with holmium laser for treatment of urethral strictures: does the graft have its tissue
integrity preserved? and concluded that the graft harvested from the bladder uroepithelium using Ho-YAG has its histologi-
cal integrity preserved, which makes this technique a viable option for reconstructive surgery. However, more studies are
needed to establish its long- term efficacy and safety of this new technique.

Dr. Schuh and collegues performed in €20249927 (9) the cover paper of this edition: a nice study about shock
wave therapy (LI-ESWT) in the treatment of erection dysfunction: how to define clinical outcomes? a comparison between
penile doppler ultrasound and a new visual erection hardness score (v-ehs) during a blinded, sham-controlled trial and
concluded that LI-ESWT has proven effective in the treatment of moderate vasculogenic erectile dysfunction, with optimal
results at 6 months. The new V-EHS offers a simple, reliable and reproducible assessment of erectile function.

The Editor-in-chief expects everyone to enjoy reading.

CONFLICT OF INTEREST
None declared.
REFERENCES

1. Figueiredo AA, Truzzi JC, Barreto AA, Siqueira EC, Lucon M, Broglio M, Anzolch KMJ, Cunha APL, Mestrinho BV, Koifman
L, de Bessa J Junior, Favorito LA. Urogenital Tuberculosis: A Narrative Review and recommendations for diagnosis and
treatment. Int Braz J Urol. 2025 Mar-Apr;51(2). pii: €20240590. doi: 10.1590/51677-5538.1BJU.2024.0590.

2. Lopes GMM, Gimenez LGS, Santana DS, Cardoso RB, Porto BC, Broglio M, Sardenberg RADS, Passerotti CC, Otoch JP,
da Cruz JAS. Pelvic Lymph Node Dissection Before Versus After Radical Cystectomy: A Systematic Review and Meta-
Analysis. Int Braz J Urol. 2025 Mar-Apr;51(2). pii: €20240490. doi: 10.1590/S1677-5538.1BJU.2024.0490.

3. Alam R, Du Comb WS, Levy JA, Burnett AL. Patient Outcomes After Penile Prosthesis Placement with Concomitant Non-
Reconstructive Urologic Procedures. Int BrazJ Urol. 2025 Mar-Apr;51(2). pii: €20240332. doi: 10.1590/S1677-5538.1BJU.2024.0332.

Int Braz J Urol. 2025; 51: €20250201 1de?2



4.  Mansour |, Laymon M, Abdelhalim A, Dawaba MS, El-Hefnawy AS. Efficacy and Safety of Mirabegron Compared to
Solifenacin in Treatment of Non-neurogenic Overactive Bladder in Children: A Randomized Controlled Trial. Int Braz J
Urol. 2025 Mar-Apr;51(2). pii: 20244425, doi: 10.1590/S1677-5538.1BJU.2024.4425.

5. Ho P, Schmidt-Beuchat E, Sljivich M, Djordjevic M, Nyein E, Purohit RS. Testicular Implant Complications after
Transmasculine Gender Affirming Surgery. Int Braz J Urol. 2025 Mar-Apr;51(2). pii: €20240427. doi: 10.1590/S1677-5538.
IBJU.2024.0427.

6. Carbonara U, Ditonno F, Beksac AT, Derweesh |, Cerrato C, Celia A, Costa G, Bianchi L, Elbich J, Wilson B, Hampton
LJ, Pandolfo SD, Basile G, Kim FJ, Schiavina R, Capitanio U, Kaouk J, Autorino R. Percutaneous Cryotherapy and
Radiofrequency Ablation of Renal Masses: Multicenter Comparative Analysis with Minimum 3-Year Follow-up. Int Braz
J Urol. 2025 Mar-Apr;51(2). pii: €20240565. doi: 10.1590/S51677-5538.1BJU.2024.0565.

7. Zhou Z, Li T, Zhang Y, Zhou X, Wang X, Cui D, Zhu Y, Jiang C, Guo W, Han B, Ruan YJ. Biplanar or Monoplanar Prostate
Biopsy: Should Transrectal and Transperineal Ap-proaches be Combined for Prostate Cancer Detection? Int Braz J Urol.
2025 Mar-Apr;51(2). pii: €20240630. doi: 10.1590/S1677-5538.1BJU.2024.0630.

8.  Westin LA, Alves EF, Costa WS, Sampaio FJB, Favorito LA. Bladder Mucosa Harvested with Holmium Laser for Treatment
of Urethral Strictures: Does the Graft Have its Tissue Integrity Preserved? Int Braz J Urol. 2025 Mar-Apr;51(2). pii:
€20249923. doi: 10.1590/S51677-5538.1BJU.2024.9923.

9. Schuh MF, Vieiralves RR, Favorito LA. Shock Wave Therapy in the Treatment of Erection Dysfunction: How to Define
Clinical Outcomes? A Comparison Between Penile Doppler Ultrasound and a New Visual Erec-tion Hardness Score
(V-EHS) During a Blinded, Sham-Controlled Trial. Int Braz J Urol. 2025 Mar-Apr;51(2). pii: €20249927. doi: 10.1590/S1677-
5538.I1BJU.2024.9927.

Luciano A. Favorito, MD, PhD ARTICLE INFO
Unidade de Pesquisa Urogenital
da Universidade do Estado de Rio de Janeiro - UERJ, Luciano A. Favorito
Rio de Janeiro, RJ, Brasil https://orcid.org/0000-0003-1562-6068
E-mail: lufavorito@yahoo.com.br

Int Braz J Urol. 2025; 51: €20250201 1de 3


https://orcid.org/0000-0002-9678-8247

Vol. 51 (2): €20240590, March - April, 2025
doi: 10.1590/51677-5538.1BJU.2024.0590

Urogenital Tuberculosis: A Narrative Review and
recommendations for diagnosis and treatment

= eview anois

André Avarese Figueiredo ', José Carlos Truzzi 2, Augusto Azevedo Barreto ', Eduardo Carvalho
Siqueira 3 Marcos Lucon %, Marcos Broglio °, Karin Marise Jaeger Anzolch ¢ Antdnio Peixoto de
Lucena Cunha 7, Bruno Vilalva Mestrinho 8, Leandro Koifman 9, José de Bessa Junior %, Luciano
Alves Favorito "

! Faculdade de Medicina da Universidade Federal de Juiz de Fora - UFJF - Juiz de Fora, MG, Brasil; ? Escola Paulista
de Medicina da Universidade Federal de Sao Paulo - (EPM/UNIFESP), Sdo Paulo, SP, Brasil; ° Faculdade de Medicina
Presidente Anténio Carlos, Juiz de Fora, MG, Brasil; * Faculdade de Medicina da Universidade de Sao Paulo - FMUSP,
Sao Paulo, SP, Brasil; ® Disciplina de Urologia da Santa Casa de Sao Paulo, Sdo Paulo, SP, Brasil; ¢ Divisdo de Urologia do
Hospital Moinho de Vento de Porto Alegre, Porto Alegre, RS, Brasil; 7 Faculdade de Ciéncias Médicas de Minas Gerais,
Belo Horizonte, MG, Brasil; ¢ Faculdade de Medicina da Universidade Luzidnia, Luzidnia, GO, Brasil; ° Hospital Municipal
Souza Aguiar, Rio de Janeiro, RJ, Brasil; ° Faculdade de Medicina da Universidade Estadual de Feira de Santana - UEFS,
Feira de Santana, BA, Brasil; " Unidade de Pesquisa Urogenital, Universidade do Estado do Rio de Janeiro - UERJ, Rio de
Janeiro, RJ, Brasil

ABSTRACT

ARTICLE INFO

Purpose: to review the more relevant aspects of urogenital tuberculosis (UGT) and make
recommendations about the diagnosis and treatment.

Materials and Methods: a literature review was conducted in the Pubmed, Embase and
Scielo databases in search of studies on UGT in the past 60 years. A narrative review was
performed concerning six topics of UGT diagnosis and treatment. Recommendations were
made supported on degrees of evidence according to the modified GRADE system.
Results: UGT suspicion occurs in persistent hematuria or pollakiuria with sterile pyuria;
stenosis and/or thickening of the urinary tract; or chronic prostatitis or epididymitis. Uri-
nary bacteriological tests have low sensitivity, and a negative test does not rule out UGT
diagnosis. In ureteral stenosis, a double-J catheter or nephrostomy should be used early (up
to 1 month) during pharmacological treatment and in single less than 2 cm stenosis endo-
scopic treatment may be attempted. Bladder augmentation with ileum, sigmoid or ileocecal
segments should be performed when the contracted bladder capacity is less than 100 mL.
Spontaneous voiding occurs in most patients after bladder augmentation.

Conclusion: The diagnosis of UGT depends on a high degree of suspicion based on non-
specific symptoms and radiological findings. Urinary bacteriological tests have low sensitiv-
ity, but even in the absence of diagnostic confirmation, treatment can be carried out through
a combination of drugs for a period of six months. In the presence of ureteral stenosis or
contracted bladder, complex but well stablished reconstruction procedures are necessary.
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INTRODUCTION

Tuberculosis is a transmissible disease that
ranks among the top 10 leading causes of death
worldwide and, with the exception of coronavirus
disease 2019 (COVID-19), is the leading cause of
death due to a single infectious agent. Brazil was one
of 30 countries comprising 87% of new tuberculosis
cases in 2022 (1). Extrapulmonary forms of tubercu-
losis account for 16% of tuberculosis cases (2), with
urogenital tuberculosis (UGT) being the second most
common presentation in some regions, ranking be-
hind only the lymphatic disease type (3). UGT, like all
forms of extrapulmonary tuberculosis, has common
features, such as nontransmissibility and difficulty in
diagnosis, owing to the nonspecificity of symptoms,
the elimination of few bacilli in urine and difficult ac-
cess for biopsy of the affected organs.

UGT can affect all urogenital organs and al-
ways occurs secondary to the hematogenous spread
of pulmonary tuberculosis. Initially, the bacillus colo-
nizes the kidney parenchymal region bilaterally; this
step is followed by the development of granulomas
in the region near the kidney glomeruli, in the loop
of Henle, in the medullary region, close to the renal
papilla. The initial lesions are bilateral and consist
of granulomas without caseous necrosis or nodule
formation and, therefore, without kidney radiologi-
cal changes (4). These granulomas may remain latent
throughout life; however, the disease may be reactivated
mainly in medullary granulomas due to less vascular-
ization and a greater chance of ischemia in this kidney
area. Moreover, caseous necrosis, ulceration and ero-
sion of the renal papillae to the urinary tract may
occur, accompanied by bacilluria and descending
dissemination of the infection. Thus, changes in the
renal papilla characterize the initial radiological signs
of renal tuberculosis (5). The disease spreads to the
urinary system with the development of granulomas
in the renal pelvis and ureter, causing thickening and
obstruction, eventually reaching the bladder (6). The
two narrowest sites of the urinary tract are the most
commonly affected in the urinary system: the pyelo-
ureteral junction and the ureterovesical junction (5).
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The sequential evolution of urinary tuber-
culosis, from this reactivation of tuberculosis in the
kidney to severe forms of the disease, has been well
established in publications since the early 21th cen-
tury (7,8). An in-depth analysis of UGT case series re-
vealed that the evolution of urinary tuberculosis fol-
lows a constant and progressive pattern: reactivation
of tuberculosis occurs in one kidney (primary kidney),
with the onset of clinically and radiologically detect-
able unilateral renal tuberculosis. As tuberculosis
progresses through the urinary tract, the renal pelvis,
ipsilateral ureter and bladder become involved. Most
commonly, there is stenosis of the urinary tract with
the possibility of loss of renal function due to obstruc-
tion, and the bladder may gradually contract; such
contraction manifests as a low capacity and compli-
ance bladder and causes vesicoureteral reflux to the
contralateral kidney, which is secondarily affected.
Thus, the primary kidney loses function because of
the urinary tract obstruction caused by tuberculosis,
and the secondary kidney may lose function owing to
vesicoureteral reflux.

Male genital tuberculosis in some cases may
be associated with renal tuberculosis. The prostate,
according to autopsy studies (9), is the first organ
of the male genital tract to be affected by hematog-
enous or urinary dissemination. Through the cana-
licular route, there is secondary involvement of the
seminal vesicles, vas deferens and epididymis. In
genital tuberculosis, the prostate is the most affected
organ, but in most cases, prostate tuberculosis is as-
ymptomatic. In contrast, epididymitis is the most fre-
qguent clinical manifestation, and tuberculosis of the
epididymis can also occur alone via direct hematog-
enous dissemination (3). Male genital tuberculosis
can manifest as six clinical syndromes: asymptom-
atic (simulating prostate cancer with PSA elevation
and prostatic nodules); prostatic obstruction; chron-
ic prostatitis; recurrent acute prostatitis; and pros-
tatic abscess and chronic epididymitis, which may
be unilateral or bilateral, with or without a cutaneous
fistula (10).

Despite being a disease well known by
urologists, UGT is still characterized by nonspecific
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symptoms, a lack of physician familiarity with its
more specific clinical and radiological presentations,
a low sensitivity of bacteriological tests and, conse-
quently, a late diagnosis. Therefore, destruction of
the urogenital tract may occur, with the appearance
of renal exclusion, contracted bladder, renal failure
and epididymal or prostate abscesses requiring com-
plex reconstructive surgery.

In this review we will describe the more rel-
evant aspects of urogenital tuberculosis and show
some recommendations about the diagnosis and
treatment of UGT.

MATERIAL AND METHODS

In this study we carried out a review about
urogenital tuberculosis. We analyzed papers pub-
lished in the past 60 years in the databases of
Pubmed, Embase and Scielo, found by using the key
expressions: “Tuberculosis”; “Urogenital Tubercu-
losis”; “Tuberculosis treatment”; “Tuberculosis sur-
gery”; "Prostate tuberculosis”; “Kidney Tuberculosis”
and "Radiology”. In this review we found several pa-
pers in these databases, and included only papers
in English, and excluded case reports, editorials and
opinions of specialists. Six topics of UGT diagnosis
and treatment were elaborated by the Consultation
Group of the Division of Infections from the Brazilian
Society of Urology. From these topics, recommenda-
tions were made based on the Grading of Recommen-
dations Assessment, Development and Evaluation
(GRADE) system, according to guidance from the
Ministry of Health. In the GRADE system, the level of
evidence is classified as high, moderate, low or very
low, and the strength of the recommendation is clas-
sified as strong or weak (11). After the recommenda-
tion, the following information is given (GRADE: level
of evidence, strength of recommendation).

RESULTS

1- Clinical and radiological presentation.
Suspicion of UGT is based on the clinical/ra-
diological situation at presentation. The three main
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symptoms of UGT are hematuria (35.6%), low back
pain (34.4%) and pollakiuria (50.5%) (12). However,
most patients present radiological kidney findings
suggestive of UGT. In a review of almost 9,000 pa-
tients from 33 case series, in only 15% of the cases,
there were no radiological changes in the kidneys
(12). In another study evaluating the clinical/radio-
logical presentation of 80 patients with UGT, it was
observed that, in only 7.5% of the patients, no or
minimal damage to the kidneys was observed, and
in these patients, the only symptom present was he-
maturia. All the other patients presented with radio-
logical changes (13). Male genital tuberculosis may
be present without urinary tuberculosis and has spe-
cific clinical symptoms, mainly chronic prostate and
epidydimal infections. Thus, the suspicion of a UGT
should be based on three situations:

1. Clinical presentation: Persistent (more than
three months) macroscopic hematuria or
pollakiuria with sterile pyuria with no rele-
vant findings in a urinary tract radiological
investigation.

2. Radiological presentation: Regardless of the
symptoms, the presence of the following
radiological findings on computed tomog-
raphy (CT) or magnetic resonance imaging
(MRI) (14):

Stenosis and/or thickening of the urinary
tract with corresponding hydronephrosis, usually
unilateral (bilateral stenosis is extremely rare).

Stenosis may be intrarenal (infundibular), in
the renal pelvis or ureter. Furthermore, the stenotic
sites may be single or multiple, with hydronephrosis
and corresponding total or partial loss of renal func-
tion. The evolution of the UGT may or may not be as-
sociated with a contracted bladder and contralateral
hydronephrosis due to reflux.

3. Clinical presentation of the male genital
tract:

a. Chronic prostatitis (pelvic pain or dys-
uria for more than 3 months, associ-
ated with lower urinary tract symptoms
[LUTS]. The symptoms may be persistent
or intermittent.)
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b.  Chronic epididymitis (unilateral or bi-
lateral pain and thickening of the epi-
didymis for more than 3 months) with or
without cutaneous fistulization.

Recommendations:

1. UTG should be suspected in the following
situations:

2. Persistent (more than three months) macro-
scopic hematuria or pollakiuria with sterile
pyuria (GRADE: moderate, strong)

3.  Stenosis and/or thickening of the urinary
tract with corresponding hydronephrosis,
usually unilateral on CT or MRI (GRADE:
moderate, strong)

4. Chronic prostatitis or chronic epididymitis
(GRADE: moderate, strong)

2 - Bacteriological investigation through urine cul-
ture and nucleic acid amplification (NAA) tests.

When UGT is suspected, bacteriological inves-
tigations in the urine are performed by specific culture
for Mycobacterium tuberculosis or by identification of
DNA fragments via nucleic acid amplification (NAA)
techniques. The most studied NAA technique is the
commercially available Xpert MTB/RIF, which also
identifies resistance to rifampicin. Urine culture is con-
sidered the gold standard for diagnosis, but it takes six
to eight weeks to obtain results, whereas it takes 24 to
48 hours to obtain results with NAA techniques. Both
methods have high specificity. However, there is great
uncertainty regarding the sensitivity values (3), and the
high prevalence of false negatives makes diagnosis
difficult; this situation is responsible for delays in treat-
ment initiation. In addition, low-sensitivity diagnostic
tests are unfeasible as the gold standard; therefore,
other diagnostic strategies are needed.

The precise determination of the sensitivity and
specificity of urine culture and NAA techniques requires
studies that evaluate these tests in comparison with
broader diagnostic strategies, a composite reference
standard, including four different criteria of UGT diagno-
sis: 1) positive urine culture; 2) histological diagnosis; 3)
radiological diagnosis; and 4) positive response to phar-
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macological treatment. There are four studies in the lit-
erature in which urine culture and NAA techniques were
evaluated in relation to at least three of the four diagnostic
criteria (15-18). The data from this analysis are described
in Table-1. The total sensitivity of the culture was 40.1%,
ranging from 24.0% to 56.4%. The total sensitivity of Xpert
(NAA test) was 60.7%, ranging from 41.3% to 88.0%. When
the two tests were used together, the total sensitivity was
63.1%, which was slightly greater than that of Xpert alone.
The specificity of culture was 100% in all the studies, as
it was the gold standard diagnostic method, and that of
Xpert was 99.4%.

In the 2021 Guideline, the World Health Or-
ganization recommended that in patients with signs
and symptoms of extrapulmonary tuberculosis (in-
cluding UGT), Xpert MTB/RIF should be the initial
diagnostic test performed (19).

Recommendations:

1. Theinvestigation of UGT in suspected cases
should be performed initially and preferably
with the Xpert MTB/RIF test in urine (GRADE:
moderate, strong).

2. Urine culture for Mycobacterium tubercu-
losis must be performed in at least three
samples on different days and must be per-
formed together with the Xpert MTB test,
since culture alone has a sensitivity of only
40%, and both tests have a sensitivity of
63% (GRADE: moderate, strong).

3. Adiagnosis of active UGT is made on the ba-
sis of a positive urine culture or Xpert MTB
result, as both tests have a specificity of al-
most 100% (GRADE: moderate, strong).

4. Negative results for culture or Xpert MTB in
urine do not rule out the diagnosis of UGT,
as these methods have low sensitivity. This
situation implies that there is a need for oth-
er criteria for the diagnosis of UGT (GRADE:
moderate, strong).

3 - Clinical, laboratory and radiological criteria for

UGT diagnosis in negative bacteriological investi-
gation cases.
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Table 1- The table shows the data description of four articles analyzed in this review (15-18) with analysis of the
sensitivity and specificity of urine culture and GeneXpert MTB in relation to a composite reference standard.

Author Pang, et al. (2017) (15) Samuel, et al. (2018) Chen, et al. (2019) Liu, et al. (2021) Total
(16) (17) (18)
N 163 100 302 n2 677
TB cases 81 55 150 83 369
No TB cases 82 45 152 29 308
Culture medium LJ MGIT 960 MGIT 960 LJ + MGIT 960
CRS
Bacteriological X X X X
Histology X X X X
Radiological X X X
Pharmacological X X X
response
SENSITIVITY
Culture 45.7% 56.4% 24.0% 53.0% 401%
GeneXpert MTB 63.0% 69.1% 41.3% 88.0% 60.7%
Both 65.4% 72.7% 42.67% 91.6% 631%
SPECIFICITY
Culture 100% 100% 100% 100% 100%
GeneXpert MTB 98.8% 100% 100% 96.6% 99.4%

N = number of patients; TB = tuberculosis; LJ = Lowenstein-Jensen solid medium; MGIT 960 = liquid culture systems BACTEC MGIT 960; CRS =

composite reference standard.

Due to the low sensitivity of bacteriological
tests (culture and NAA techniques), there is a need for
clinical, laboratory and radiological criteria for UGT di-
agnosis in negative bacteriological investigation cases,
which would allow pharmacological treatment to be
initiated. Currently, there are no accepted diagnostic
criteria for UGT; therefore, the initiation of treatment is
based on experience and common sense. The lack of
standardized diagnostic criteria leads to great variability
in the diagnosis of UGT. The authors of this review de-
cided, out of necessity, to propose provisional diagnos-
tic criteria until studies could validate them.

1. Definitive diagnosis:
a. Positive result of culture or NAA test for
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Mycobacterium tuberculosis in urine;
sperm; renal, prostatic or epididymal ab-
scess; or renal, bladder, prostate or epi-
didymal biopsy sample.

b. Presence of a granuloma, with or with-
out caseous necrosis, in a biopsy sample
of an organ/tissue of the urogenital tract.

2. Probable diagnosis:

Evidence of previous tuberculosis, namely, a
history or radiological signs of pulmonary or extra-
pulmonary tuberculosis, a positive interferon gamma
release assay (IGRA) result, or a positive purified
protein derivative (PPD) test (reaction greater than 5
mm), associated with the following:
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a. Persistent macroscopic hematuria
(more than 3 months) without radiologi-
cal changes in the urinary tract on CT
or MRI.

b. Thickening and/or stenosis of the uri-
nary tract with or without a nonfunction-
ing kidney for no apparent reason.

c.  Contracted bladder: Bladder capac-
ity less than 100 mL and radiological
observance of a small bladder that has
thickened walls without diverticula and
is associated with at least one kidney
with hydronephrosis owing to thicken-
ing and/or stenosis of the urinary tract.

d. Chronic epididymitis (more than 3
months) without improvement with the
use of conventional antibiotic therapy with
or without epididymal-cutaneous fistula.

e. Chronic prostatitis (more than 3 months)
without improvement with the use of
conventional antibiotic therapy.

3. Possible diagnosis:

The same findings as for the probable diag-
nosis, but with no evidence of previous tuberculosis.

Pharmacological treatment should be initi-
ated for patients with a definitive or probable diag-
nosis, whereas for patients with a possible diagnosis,
pharmacological treatment should be initiated after
consensus between the medical team and the pa-
tient, with an explanation of the risks and benefits.

Recommendations:

Currently, without specific criteria validated
in the literature, in the absence of bacteriological
or histological confirmation, the initiation of treat-
ment for UGT should be based on the presence of
suggestive clinical situations or radiological findings
(GRADE: very low, weak).

4 - Pharmacologically treatment.

The tuberculosis treatment regimen should
be administered according to the recommendations
of the World Health Organization and comprises two
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phases: intensive (or attack) and maintenance (20).
The aim of the intensive phase is to rapidly reduce the
bacillary population and eliminate bacilli with natural
resistance to any of the drugs. The aim of the mainte-
nance phase is to eliminate latent or persistent bacilli
and reduce the possibility of disease recurrence. In
Brazil, the basic regimen for tuberculosis treatment
consists of four drugs in the intensive phase (rifampi-
cin, isoniazid, pyrazinamide and ethambutol), which
lasts 2 months, and two drugs (rifampicin and iso-
niazid, which have greater bactericidal power) in the
maintenance phase, which lasts 4 months (20). The
main concern during treatment is the hepatic toxicity
of the drugs.

Liver disease should be managed with cau-
tion, and the use of alternative drugs may be neces-
sary. Patients who drink alcohol should be instructed
to discontinue alcohol intake because of the risk of
drug-induced hepatitis. At the beginning of treat-
ment, the following tests should be performed: blood
glucose and liver and kidney function tests. During
treatment, these tests should be repeated at the clini-
cian's discretion.

Recommendations (20):

The treatment of UGT comprises two phas-
es (Table-2): an intensive (or attack) phase with ri-
fampicin, isoniazid, pyrazinamide and ethambutol
that lasts for two months and a maintenance phase
with rifampicin and isoniazid that lasts for months
(GRADE: high, strong).

5 - Reconstructive surgery in stenosis of the urinary
tract.

Tuberculosis causes stenosis of the entire
urinary tract and may be intrarenal (infundibular or
renal pelvis) or ureteral, single or multiple; the most
frequent site is the distal ureter. Urinary tract ste-
nosis is the main cause of loss of renal function in
patients with tuberculosis and almost always occurs
unilaterally (3). In two retrospective case series of
renal tuberculosis, the following factors were associ-
ated with a greater chance of preserving renal func-
tion at the initial diagnosis: distal ureteral stenosis,
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Table 2 - The tuberculosis treatment regimen according to the recommendations of the World Health

Organization (20).

Scheme Weight range Unit/dose Duration
RHZE 150/75/400/275 mg 20to 35 kg 2 tablets 2 months (intensive
36 t0 50 kg 3tablets phase)
51to 70 kg 4 tablets
Above 70 kg 5 tablets
HR 300/150 mg or 150/75 mg 20 to 35 kg 1tablet 300/150 mg or 2 tablets 4 months (maintenance
150/75 mg phase)
36 to 50 kg 1tablet 300/150 mg + 1tablet
150/75 mg or 3 tablets 150/75 mg
511070 kg 2 tablets 300/150 mg or 4 tablets
150/75 mg
Above 70 kg 2 tablets 300/150 mg + 1 tablet

150/75 mg or 5 tablets 150/75 mg

R-rifampicin; H-isoniazid; Z-pyrazinamide; E-ethambutol

good cortical thickness and a glomerular filtration
rate greater than 15 mL/min. (21, 22).

After the initiation of pharmacological treat-
ment, ureteral obstruction may worsen with the loss of
renal function due to fibrosis progression. In a retro-
spective study of 77 patients with ureteral stenosis, ear-
ly placement (less than 1 month) of a double J catheter
or nephrostomy reduced the chance of nephrectomy
by 50% and may have led to the resolution of the steno-
sis in some cases (23). The definition of reconstructive
surgery varies according to the segment and extent of
the ureter involved, the ipsilateral renal function and the
degree of bladder involvement. Definitive surgical treat-
ment can be performed four to six weeks after pharma-
cological treatment is initiated (24).

For cases of stenosis smaller than two centi-
meters, in which it is possible to pass a guidewire, en-
doscopic treatment with balloon dilation and a ureteral
incision can be attempted. Balloon dilation can be per-
formed in a retrograde or anterograde manner, with a
double J catheterization for 6 weeks. In 1982, Murphy et
al. reported a success rate of 64%, with a mean of 4 di-
lations per patient (25). In 2005, Sinha et al. reported a
59% success rate at 12 months (26). Endoureterotomy
is performed under direct vision with a cold knife, elec-
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trode or laser, and the incision should be made antero-
medially in the distal ureter and posterolaterally in the
proximal ureter until the periureteral fat is visualized (24).

In the event of endoscopic treatment failure
or strictures greater than two centimeters, traditional
open, laparoscopic or robotic reconstructive surgery
should be performed (24). The techniques used are
the same as those employed for other forms of ure-
teral stricture: short stricture, usually in the middle or
upper ureter, primary anastomosis may be sufficient;
upper ureteral stenosis can be surgically treated with
ureteropyelostomy if there is short stenosis with the
extrarenal pelvis; or with ureterocalicostomy when
the renal pelvis is not greatly dilated but there is
calyceal dilatation. When the distal ureter is affected,
ureteral reimplantation can be performed, possibly
with a psoas hitch or Boari flap (27, 28). In the middle
segments, transuretero-anastomosis may be neces-
sary, and if the stenosis is throughout the ureter, re-
placement by a segment of the ileum (ileal ureter)
or autotransplantation may be necessary (24, 25). If
joint bladder augmentation is needed, the ileocecal
segment is preferred, with the cecum used for blad-
der augmentation and the ileum used for reconstruc-
tion of the ureter (8, 29).
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Recommendations:

a. Inthe presence of ureteral stenosis due
to tuberculosis, a double-J catheter or
nephrostomy should be used early (up to
1 month), before the beginning of phar-
macological treatment, in cases in which
kidney function preservation is neces-
sary (GRADE: moderate, strong).

b. For patients with a single stenotic site
measuring less than 2 cm through which
it is possible to pass a guidewire, endo-
scopic treatment with balloon dilation or
endoureterotomy followed by the inser-
tion of a double-J catheter for 6 weeks
can be attempted (success rate of up to
60%) (GRADE: low, weak).

c. For cases of complex strictures (those
with multiple strictures greater than 2
cm in size or the impossibility of pass-
ing through a guidewire) or failure of
endoscopic treatment, traditional open,
laparoscopic or robotic reconstructive
surgery should be performed (GRADE:
low, strong).

6 - Surgical treatment for contracted bladder.
Bladder tuberculosis is always secondary to
renal tuberculosis that has spread through descend-
ing urinary dissemination of the infection. In more
advanced bladder tuberculosis, the detrusor muscles
are replaced by fibrotic tissue, resulting in a contract-
ed bladder (8). Radiologically, there is diffuse bladder
wall thickening without trabeculations or diverticula,
and functionally, there is pollakiuria with a voiding
interval of less than 1 hour and a bladder capacity of
less than 100 mL. Commonly, UGT is associated with
uni- or bilateral secondary vesicoureteral reflux (8).
Between 1969 and 2014, 11 case series of pa-
tients with contracted bladder due to tuberculosis
were published (8, 30-39). Among the 316 patients,
64% were men, and their mean age was between 30
and 40 years. Bladder augmentation was performed
for 90% of the patients, and cystectomy with an or-

Int Braz J Urol. 2025; 51: €20240590

thotopic neobladder was performed for 10%. Bladder
augmentation was performed with the ileal segment
for 35.4% of the patients, with detubularization of the
ileum in all patients, except a few patients from two
older series published in 1969 and 1970. The sigmoid
was used for 38.9% of the patients, with detubular-
ization in almost all patients, and the ileocecal seg-
ment was used for 25.8% of patients, but without de-
tubularization, in its original configuration. In patients
who underwent neobladder surgery, the Studer tech-
nique with the ileum was the most commonly employed
(73.3%), but other segments were also used (sigmoid
and ileocecum). The success criteria varied between
case sets but were usually defined as voiding improve-
ment with an increasing voiding interval and preser-
vation of the upper urinary tract. Good voiding results
were achieved for 80 to 100% of the patients. However,
there were patients whose condition progressed to end-
stage renal failure in some case series (8, 30, 35, 37, 39).
Despite the improvement in voiding with good reservoir
quality, there was progression of kidney injury regard-
less of the success of surgery and improvement of the
bladder reservoir. The vast majority of patients sponta-
neously urinated without the need for self-catheteriza-
tion after surgery, which initially occurred in 85.8% of the
patients; however, this value reached 94.2% after new
surgery for bladder outlet obstruction, such as transure-
thral resection of the prostate. In two case series (8, 33),
data from the urodynamic evaluation after bladder aug-
mentation were available. In cystometry, the presence of
detrusor overactivity (or its equivalent in the augmented
bladder, where the elevation of intravesical pressure
can occur by contraction of the bladder or intestinal
segment) occurred in 72% of the patients and was not
associated with low capacity (8). Phasic contractions,
apparently of the intestinal segment triggered by blad-
der filling, were observed. In the pressure-flow study,
all patients urinated because of a voluntary increase
in abdominal pressure (Valsalva maneuver), which, in
some patients, may have occurred in association with
increased bladder pressure owing to contraction of the
augmented bladder. Worse results of bladder augmen-
tation were associated with low reservoir capacity but
not with increased bladder contraction (8).
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The largest case series of patients with UGT
was published in 1997 and was derived from experi-
ence in Moscow since 1960, with the description of 4298
patients and surgical treatment of 2364 (55%) patients
(40). A contracted bladder was present in 454 patients.
Owing to the lack of detailed case descriptions, these
cases were not included in the present review. However,
because of the magnitude of experience, conclusions
regarding surgical treatment techniques for contracted
bladders have become relevant. In almost all cases, the
sigmoid was used (95.6%), with the justification that in
ileal augmentation, there is greater postvoiding residue
due to the lower contractility of the ileal segment than
the sigmoid. The use of cystoprostatectomy and an or-
thotopic neobladder comprising an ileocecal segment
with ureteral anastomosis to the terminal ileum, bladder
augmentation with cecum and invagination of the ap-
pendix stump into the urethra was proposed in men with
greater bladder and prostatic destruction by tuberculosis
to avoid stenosis of the enterovesical anastomosis with
a very contracted bladder and to allow the removal of all
scar tissue. In men, the optimal choice between bladder
augmentation versus cystoprostatectomy and orthotop-
ic neobladder is not well established, but a neobladder
may be considered in patients with greater bladder and
prostatic lesions with very small bladders (capacity less
than 20 mL) and the presence of pelvic pain (36, 38, 40).

In only one retrospective and nonrandomized
study was there a comparison between the techniques
used for bladder augmentation (8). In this study, good
results (voiding interval greater than or equal to two
hours) were associated with the use of an ileocecal
segment without detubularization and a sigmoid seg-
ment with detubularization. The use of sigmoid without
detubularization as well as the presence of pelvic pain
(a sign of tuberculous prostatitis) were associated with
poor results.

Ureteral reimplantation should be performed
in cases of stricture, but it is not necessary in cases of
reflux (38). The presence of some degree of renal failure
is not a contraindication to bladder enlargement, as it
allows for a better quality of life due to improved voiding,
and patients with an augmented bladder can appropri-
ately receive a kidney transplant (8).

Int Braz J Urol. 2025; 51: €20240590

Recommendations:

1. In patients with bladder tuberculosis, blad-
der augmentation with an intestinal segment
is indicated when the bladder capacity is
less than 100 mL (GRADE: moderate, strong).

2. In patients with very small bladders (capac-
ity less than 20 mL) or in those with UGT
associated with pelvic pain, cystoprostatec-
tomy and an orthotopic neobladder may be
considered (GRADE: very low, weak).

3. When bladder augmentation or orthotopic
neobladder surgery is performed, the il-
eum, sigmoid and ileocecal segments can
be used. Detubularization and reconfigura-
tion of the intestinal segment should be per-
formed, but the ileocecal segment can be
used in its original form without detubular-
ization (GRADE: low, weak).

4.  Ureteral reimplantation is indicated in pa-
tients with ureteral stricture but may not be
performed in patients with reflux (GRADE:
low, strong).

5. Spontaneous voiding occurs in most pa-
tients after bladder augmentation. In patients
with a large volume of postvoiding residual
urine, bladder outlet surgery, such as trans-
urethral resection of the prostate or urethral
surgery, should be performed to avoid self-
catheterization (GRADE: very low, weak).

CONCLUSIONS

The diagnosis of UGT depends on a high de-
gree of suspicion based on non-specific symptoms
and radiological findings. Urinary bacteriological
tests have low sensitivity, but even in the absence
of diagnostic confirmation, treatment can be carried
out through a combination of drugs for a period of
six months. In the presence of ureteral stenosis or
contracted bladder, complex but well stablished re-
construction procedures are necessary. A better
knowledge of UGT features is essential to improve
diagnosis and treatment management.
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INTRODUCTION

Bladder cancer (BCa) ranks as the nineth
most frequently diagnosed malignant tumor world-
wide, with over 60,000 new cases and more than
12,000 deaths reported annually among men in the
United States (1, 2). Up to 40% of patients present
with muscle-invasive bladder cancer (MIBC), and a
quarter of them will harbor lymph nodal metastasis
(3). Thus, early diagnosis and rapidly implemented
interventions are essential in this type of tumor to
reduce the risk of metastasis and improve survival
rates. Radical cystectomy (RC) is currently regard-
ed as the standard of care for patients with MIBC
without systemic involvement, and also, though less
frequently, for some non-muscle-invasive bladder
(NMIBC) when intravesical treatments, such as BCG
(Bacillus Calmette-Guerin), have failed (4, 5). RC is
associated with a significant survival gain compared
to observation, multiple resections, chemotherapy,
or radiotherapy (6-8).

Pelvic lymph node dissection (PLND) is a
pivotal stage of RC and can be carried out either
before or after cystectomy. While current literature
extensively discusses PLND templates, lymph node
(LN) yield, density, positive pathological rates, and
oncological benefits (9-11), there is limited evidence
on the optimal timing of the procedure relative to RC,
which is rarely addressed in guidelines. This uncer-
tainty has raised concerns about potential impacts
on perioperative outcomes, including operative time,
blood loss, and postoperative recovery, which are
critical for patient safety and long-term prognosis.

Furthermore, variability in clinical prac-
tices concerning the timing of PLND highlights the
need for more concrete, evidence-based guidelines.
Standardizing this component of RC could lead to
improved consistency in outcomes across medi-
cal health centers and provide clearer instructions
for urologists managing BCa cases. Therefore, we
aimed to undertake a systematic review and meta-
analysis to compare PLND performed before versus
after RC to determine the optimal approach.

Int Braz J Urol. 2025; 51: €20240490

MATERIALS AND METHODS

This systematic review and meta-analysis
were performed and reported following the Cochrane
Collaboration Handbook for Systematic Reviews of
Interventions and the Preferred Reporting Items for
Systematic Reviews and Meta-Analysis (PRISMA)
Statement guidelines (12, 13). The prospective pro-
tocol was registered in the International Prospec-
tive Register of Systematic Reviews (PROSPERO;
CRD42024550620)

Eligibility criteria

Inclusion in this meta-analysis was restricted
to studies that met all the following eligibility criteria:
() randomized controlled trials (RCTs) or nonran-
domized studies; (ll) involving patients undergoing
RC; (lll) comparing PLND before versus after RC; and
(IV) reporting any of the outcomes of interest. We ex-
cluded studies with (1) no control group; (ll) no out-
come of interest; (I1l) overlapping population; or (1V)
preliminary results from published studies.

Search strategy

We systematically searched PubMed (MED-
LINE), Embase, Cochrane Central Register of Con-
trolled Trials, Scopus, and Google Scholar from incep-
tion to June 2024, The search terms included ‘radical
cystectomy’ and ‘lymphadenectomy. No filters or
language limitations were applied in our search. A
complete electronic search strategy is reported in
the Supplementary Appendix. After removing dupli-
cates, two authors (G.M.M.L. and L.G.S.G.) screened
the titles and abstracts and independently assessed
full-text articles for inclusion based on prespecified
criteria. Discrepancies were resolved in a discussion
panel with the senior author. We also searched for
additional eligible studies through a review of the ref-
erences from articles identified in the original search.

Data extraction

Two authors (GMML. and L.G.S.G.) inde-
pendently extracted the data from each study using a
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standardized data collection document to collect the
following characteristics: inclusion and exclusion crite-
ria, total number of participants in each group, base-
line characteristics, RC technique, pathological staging,
pathological LN metastasis, limitations of each study,
endpoint data, and endpoint definitions. Our prespeci-
fied primary endpoints were total operative time, PLND
time, and RC time. Our secondary outcomes included
the number of dissected LN, and estimated blood loss.
Baseline characteristics were reported as the mean
and standard deviation for continuous variables and
proportion for binary variables.

Quality assessment

We evaluated the risk of bias in randomized
studies using version 2 of the Cochrane Risk of Bias
assessment tool (RoB-2) (14), in which studies are
scored as high, some concerns, low, or unclear risk
of bias in 5 domains: selection, performance, detec-
tion, attrition, and reporting biases. Non-randomized
studies were assessed with the Risk of Bias in Non-
randomized Studies - of Interventions tool (ROB-
INS-I) (15). The two authors (G.M.M.L. and L.G.S.G.)
independently conducted the assessments, and dis-
agreements were resolved through consensus after
discussing reasons for discrepancies.

Statistical analysis

Endpoints were primarily analyzed with a
mean difference (MD) with 95% confidence inter-
val (Cl). Cochran Q test and I2 statistics were used
to assess heterogeneity. We used the DerSimonian
and Laird random-effect model to calculate pooled
estimates, considering that the patients came from
different populations. Review Manager 5.4 (Cochrane
Centre, The Cochrane Collaboration, Denmark) was
used for statistical analyses.

RESULTS

Study selection and characteristics
Our initial search yielded 10,770 results, as
shown in Figure-1. After removing duplicate records

Int Braz J Urol. 2025; 51: €20240490

and ineligible studies, 13 were retrieved and re-
mained for full-text revision based on our previously
detailed inclusion criteria. Six studies were ultimately
included in the pooled analysis, comprising 801 pa-
tients from one RCT (16) and five cohort studies (17-
21). Among these patients, 360 (44.94%) underwent
PLND before RC, whereas 441 (55.06%) underwent
PLND after RC. The main characteristics of the in-
cluded studies are presented in Table-1. The mean
age of all patients included was 60.17 years old, with
no significant difference between both groups, and
658 (82.15%) were male. The clinical and surgical
baseline characteristics of the included patients are
detailed in Table-2.

Pooled analysis of all studies

In the group of patients that had PLND before
RC, there was an overall trend towards decreased to-
tal operative time (MD -17.49; 95% CIl -41.65,6.67; p
= 0.16; 12 = 94%; Figure 2A) and significantly lower
RC time (MD -28.89; 95% Cl -42.84,-14.93; p < 0.00071;
12 = 75%; Figure-2B) when compared to those who
underwent it after RC. Moreover, there was no statis-
tical difference between both groups in PLND time
(Figure-2C), number of LN dissected (Figure-3A), and
estimated blood loss (Figure-3B).

Subgroup analysis

In a subgroup analysis of studies that per-
formed robot-assisted RC (RARC), there was a sig-
nificant reduction in total operative time (MD -23.84;
95% Cl -30.88,-16.81; p <0.00001; 12 = 0%; Figure-2A),
RC time (MD -35.13; 95% Cl -41.82,-28.44; p < 0.00001,
I2 = 0%; Figure-2B), and estimated blood loss (MD
-39.54; 95% Cl -44.20,-34.88; p <0.00001; 12 = 0%;
Figure-3B) in patients that had PLND before RC. Fur-
thermore, there was no statistical difference between
groups in the number of LN dissected (Figure-3A).

Quality assessment

Supplementary Appendix Figure-1 summa-
rizes the individual risk of bias assessments of the
included studies. The RCT was appraised using the
Cochrane Collaboration’s tool RoB-2, and it was con-
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Figure 1- PRISMA flow diagram od study screening and selection.
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sidered to have an overall risk of bias classified as "some
concerns; primarily due to the nature of the procedure,
since it is inherently impossible to blind the surgeon. All five
non-randomized studies were rated as “moderate risk” due
to their potential to introduce confounding factors or bias in
patient selection. Furthermore, the retrospective design of
four of these studies might influence the determination of
patient exclusion criteria based on specific findings such as
outcomes and comorbidities.

DISCUSSION

In this systematic review and meta-analysis com-
prising six studies and 801 non-overlapping patients, we
comprehensively compared performing PLND before or
after RC. The main findings from our pooled analysis did
not demonstrate statistically significant differences in total
operative time, PLND time, number of LN dissected, and es-
timated blood loss. However, there was a significant reduc-
tion in RC time in patients that underwent PLND before RC.

Int Braz J Urol. 2025; 51: €20240490

Y

No outcomes of interest (n = 5)
Overlapping population (n = 2)

Lymph node involvement in BCa is a crucial
prognostic factor for oncological outcomes, and its
incidence ranges from 5% in NMBIC and 18-27% in
MBIC. Given the heightened risk of postoperative tu-
mor recurrence associated with nodal metastases,
PLND is a pivotal component of RC (22, 23). Multiple
aspects have been studied to contribute to a safe and
effective PLND, such as the extent of the dissection, the
number of LN yielded, and the surgical technique.

The lymphatic drainage in bladder cancer
surgery can follow two main templates: a limited
PLND, which includes both sides of the obturator
fossa, and an extended PLND, which covers a broad-
er area, such as the aortic bifurcation, iliac vessels,
and internal iliac nodes (24, 25). Studies have shown
that extended PLND is associated with better re-
lapse-free survival (RFS) due to improved local con-
trol, though extending beyond this (super-extended
PLND) does not improve survival and may increase
complications (3, 26-27).
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Table 1 - Main characteristics of the included studies.

Study Country; Period

Design

Exclusion criteria

RC technique

Moeen, et al. 2024 (16) Egypt; 2014-2019

Kumaraswamy, et al. 2023 (17) India; 2019-2022

Wang, et al. 2023 (18) China; 2014-2022

Salih Boga, et al. 2020 (19) Turkey; 2017-2019

Zhu, et al. 2013 (20) China; 2003-2013

Ozen, et al. 2012 (21) Turkey; 2005-2009

RCT, single-center

Ambispective,
single-center

Retrospective,
single-center

Retrospective,

single-center

Retrospective,
single-center

Prospective,
multicenter

Palliative cystectomy, grossly
enlarged LNs in MSCT or MRI,
CKD, or refused to participate

Incomplete or missing data

Previous bladder or prostate
surgery, previous RT, distant
metastasis, coagulation
dysfunction, important organ
dysfunctions, or combined
with other systemic malignant

tumors

NA

Non-extended or zoned
PLND, distant metastasis, or
neoadjuvant RT or CR

Previous pelvic RT, previous
PLND, or neoadjuvant CT

Open

Laparoscopic

RARC

RARC

RARC

Open

CKD = chronic kidney disease; CT = chemotherapy; LNs = lymph nodes; MRI = magnetic resonance imaging; MSCT = multi-sliced computed
tomography; NA = not available; PLND = pelvic lymph node dissection; RARC = robot-assisted radical cystectomy; RC = radical cystectomy; RCT

= randomized controlled trial; RT = radiotherapy
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Figure 2 - Meta-analysis of primary endpoints.
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Figure 3 - Meta-analysis of secondary endpoints.
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A higher number of lymph nodes (LNs) re-
moved correlates with better survival rates, as it helps
remove micrometastases and ensures more accurate
staging (28-31). Research suggests that patients with
at least 10 nodes removed tend to have better out-
comes, and some recommend dissecting 15 to 20
nodes. However, rather than focusing solely on the

Int Braz J Urol. 2025; 51: €20240490

number of nodes, the meticulous performance of the
dissection within a well-defined template is more im-
portant for better oncological outcomes (32-34).

The optimal timing of PLND relative to RC has
been controversial. Advocates for performing PLND
before RC argue that this approach bares the vascu-
lar pedicles of the urinary bladder, which allows for

1de 8



easier identification and control of these blood ves-
sels, potentially reducing the risk of significant blood
loss and making the subsequent steps of cystectomy
faster and more efficient. However, the narrow pelvic
space, especially in patients with large or locally ad-
vanced tumors, may make the procedure more chal-
lenging. On the other hand, proponents of performing
PLND after RC emphasize the advantages of a wider
operative field in the narrow pelvic cavity once the
bladder is removed. The expanded surgical field facil-
itates the procedure, particularly in cases where pre-
vious pelvic surgery or tri-modality treatments have
resulted in marked pelvic adhesions (16, 17, 21). Our
study demonstrated a statistically significant reduc-
tion in RC time in patients who underwent early PLND,
yet it did not find significant superiority in performing
PLND before or after RC regarding the total operative
time, PLND time, number of LNs yielded, and estimat-
ed blood loss. Moreover, this issue is not addressed in
the guidelines of international medical associations,
such as the American Urological Association (AUA)
and the European Association of Urology (EAU) (4, 5,
35, 36). Consequently, the timing of PLND should be
based on the surgeon'’s experience and preference, as
well as the patient-related factors, to provide an effec-
tive procedure with minimal morbidity.

In recent years, advancements in surgical tech-
nology have impacted the approach to RC for BCa treat-
ment. Despite typically requiring more operative time
than open RC, RARC offers substantial benefits, such
as smaller incisions, reduced blood loss, earlier bowel
motility, fewer postoperative complications, and quicker
recovery times. This increased surgical duration might
be attributed to the complex setup of the robotic system,
the docking of the robot, and the learning curve associ-
ated with mastering robotic surgical techniques (37-40).
Our study showed that patients who had robotic PLND
before RARC presented a statistically significant reduc-
tion in total operative time, RC time, and estimated blood
loss. Therefore, performing PLND before cystectomy ap-
pears to be a favorable option for patients undergoing
the robotic procedure.

This study has some limitations. Firstly, the
scarcity of available literature on the optimal timing of

Int Braz J Urol. 2025; 51: €20240490

PLND has led to a relatively small sample size, impact-
ing the depth and robustness of our analysis and po-
tentially restricting the generalizability of our results.
Secondly, the generalizability of our findings may be
affected by a geographical limitation, given that stud-
ies from Europe or the United States, regions known
for their significant contributions to oncological re-
search, were either not available or did not meet the
inclusion criteria. Additionally, we observed significant
heterogeneity in the outcomes studied. This increased
heterogeneity could stem from multiple factors across
the included studies, such as variability in surgical
techniques used for RC and PLND, differences in sur-
geons' expertise, and inconsistencies in perioperative
protocols. Moreover, patient-related variables, such as
differences in tumor characteristics, baseline health
status, and prior treatments, may further contribute to
the observed heterogeneity, which underscores the
need for more standardized protocols and reporting to
reduce variability and improve comparability between
studies. Lastly, there is a paucity of RCTs comparing
PLND before and after RC, highlighting the importance
of further research in this area.

CONCLUSION

In this meta-analysis including 801 patients
who had PLND performed before or after RC, the tim-
ing of the lymphadenectomy was not associated with
a significant reduction in total operative time, PLND
time, number of LN dissected, and estimated blood
loss. Additional RCTs are required to assess the com-
parative effectiveness of PLND before versus after RC
and the oncological outcomes.

ABBREVIATIONS

BCa = Bladder cancer

MIBC = Muscle-invasive bladder cancer

RC = Radical cystectomy

NMIBC = Non-muscle-invasive bladder cancer
BCG = Bacillus Calmette-Guerin

PLND = Pelvic lymph node dissection

LN = Lymph node
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RCT = Randomized controlled trial 8.
MD = Mean difference

Cl = Confidence interval

RARC = Robot-assisted radical cystectomy
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ABSTRACT ARTICLE INFO

Purpose: There is substantial literature demonstrating minimal to no increased risk of Ridwan Alam
three-piece penile prosthesis (PP) complications for patients undergoing placement with  6.//0rcid org/0000-0001-7805-9596
concomitant reconstructive urologic procedures. However, there is a paucity of research

investigating outcomes for patients suffering from erectile dysfunction (ED) who undergo Keywords:

Erectile Dysfunction; Penile
Prosthesis; Urologic Surgical
Procedures, Male

concomitant non-reconstructive urologic procedures at the time of PP placement.

Materials and Methods: We performed a retrospective review of patients undergoing PP
placement and a second non-reconstructive urologic procedure performed concomitantly
at our institution between January 2007 and July 2021. This was compared to a control co-
hort of 127 patients who underwent PP placement only. Outcomes of interest were compli-

cations and device infections. Comparative statistics were used to compare the two groups, . .
Submitted for publication:

and the Kaplan-Meier method was used to estimate the rate of complications and infections
November 20, 2024

over time.

Results: We identified 44 patients who underwent concomitant surgery and 127 patients o
Accepted after revision:

November 26, 2024

who underwent single surgery only. The types of concomitant surgeries were as follows: 23
endoscopic (52.3%), 9 penile (20.5%), 10 scrotal (22.7%), 1 hardware placement (2.3%), and
1 oncologic (2.3%). Hypertension was the only comorbidity that was more prevalent in the
concomitant group (65.9% vs. 43.8%, P<0.01). Patients undergoing concomitant surgery had Published as Ahead of Print:
similar complication (4.6% vs. 3.6%, P=0.79) and device infection (2.3% vs. 0.7%, P=0.43)  January 10,2025

rates as the single surgery group.

Conclusions: In the largest study of its kind, we observed that patients undergoing con-

comitant non-reconstructive urologic procedures at the time of PP placement are not at an

increased risk of adverse events.
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INTRODUCTION

Erectile dysfunction (ED) is the inability to at-
tain or maintain an erection firm enough for satisfac-
tory sexual intercourse (1). Treatment options for ED
include lifestyle modifications, oral therapy, vacuum
pumps, intraurethral suppositories, intracavernosal in-
jections, and surgery (2). Per the American Urological
Association (AUA) guidelines, men may be offered all
treatment options upfront with a clear understanding
of the risks and benefits of each (1). However, penile
prosthesis (PP) implantation remains the gold stan-
dard for patients who cannot tolerate or fail less inva-
sive treatment options, as well as for those who are not
candidates for such options.

Conventionally, PP implantation is performed
as a standalone procedure. This dogma was found-
ed on the tenet that concomitant procedures would
increase operative time, local wound exposure, and
post-operative edema - factors which can potential-
ly increase infection risk and loss of the prosthesis.
Thus, caution has been advised against concomitant
procedures due to the presumed increased risk of
bacterial seeding (3).

This tenet has been challenged in multiple se-
ries which demonstrated no increased risk of adverse
events. In fact, potential advantages of concomitant
reconstructive procedures were touted. For example,
with concomitant PP and artificial urinary sphincter
(AUS) or male sling implantation, patients returned
to sexual activity and regained urinary continence
faster than when these surgeries were performed in-
dependently (46). Furthermore, penile straightening
procedures associated with Peyronie's disease were
commonly performed with implantation of a PP, with
high patient satisfaction rates and low risk of adverse
events (7). Procedures such as suprapubic lipectomy,
ventral phalloplasty, or suspensory ligament release
can be carried out at the time of penile implant sur-
gery with no increased risk of complications (8). While
these observations are encouraging for the prospect
of concomitant surgeries during device implantation,
only reconstructive urologic procedures performed at
the time of PP placement have been studied.

Int Braz J Urol. 2025; 51: €20240332

As such, there is a need to examine the out-
comes of patients undergoing non-reconstructive
urologic procedures at the time of PP placement. In
this study, we sought to examine the long-term out-
comes of patients undergoing PP placement with a
concomitant non-reconstructive urologic procedure.

MATERIALS AND METHODS

This study was approved by the Johns Hopkins
University Institutional Review Board (IRB00205900).
A retrospective review of patients undergoing PP
placement at Johns Hopkins between January 2007
to July 2021 was conducted. Our institutional records
were queried for patients who underwent PP implan-
tation along with any other procedure using Current
Procedural Terminology (CPT) codes. Any patient
who underwent adjunctive penile reconstructive
procedures (e.g., penile modeling, penile plaque ex-
cision) or anti-incontinence surgeries were excluded.
Additionally, patients with neurogenic bladders were
excluded from the study because previous studies
have documented an increased risk of complications
after PP implantation in this patient population (9).

The control group consisted of patients who
underwent PP implantation only between July 2016
and July 2021. It was not necessary to increase the time
range for the control group as the ratio was 3:1 to the
concomitant group, which was statistically adequate.
These patients underwent first-time implants due to or-
ganic vasculogenic disease, a history of radical pros-
tatectomy, or a history of pelvic radiation. Exclusion
criteria for the control group was a history of priapism
and prior gender-affirming surgery due to inherently
increased risks of complications associated with these
patients (10).

Patient records were examined for baseline
patient characteristics, operative details, and follow-up
information. Any complications attributable to the sur-
gery were recorded for the entire duration of follow-up.

Comparative statistics (Mann-Whitney U test,
x? test, Fisher’s exact test) were used to compare char-
acteristics between the two groups. The time to post-
operative complications was estimated using the Ka-
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plan-Meier method. All analyses were performed using
Stata 17.0, and statistical significance was set at a=0.05.

RESULTS

We identified 44 patients who underwent
concomitant procedures and 137 patients who un-
derwent PP implantation only. There were no signifi-
cant differences in age, body mass index (BMlI), total
number of comorbidities, marital status, or smoking
status between groups (Table-1). There was a signifi-
cantly higher proportion of white patients undergo-
ing concomitant surgery compared to single surgery
(68.2% vs. 41.6%, P=0.007). Furthermore, while there
were no differences in the rate of cardiovascular dis-
ease or diabetes mellitus between the two groups,

there was a significantly higher proportion of hyper-
tensive patients in the concomitant surgery group
(65.9% vs. 43.8%, P=0.01).

Almost 90% of patients received an Ameri-
can Medical Systems (AMS) device (Boston Scientific,
Marlborough, MA), with the remaining 10% receiving
a Coloplast device (Coloplast A/S, Humlebaek, Den-
mark). No difference was seen between the concomi-
tant or single surgery groups with respect to the device
used (P=0.83). All patients in both cohorts underwent
PP implantation via a penoscrotal approach. No cases
were identified in which a patient had a two-piece or
malleable PP and a concomitant procedure.

Twenty-two patients undergoing concomi-
tant surgery had a cystoscopic procedure (50.0%)
(Table-2). Scrotal surgeries, including vasectomy, or-

Table 1 - Baseline characteristics of patients undergoing concomitant surgery and single surgery.

Characteristic

Median age at surgery, years (IQR)
Race, n (%)
White
Black
Other
Median BMI, kg/m? (IQR)
Married, n (%)
Comorbidities, n (%)
Cardiovascular disease

Diabetes mellitus

Hypertension
Number of comorbidities, n (%)
0
1
2
3

Smoker, n (%)

Concomitant Surgery (n=44) Single Surgery P-value
(n=137)
63.8 (53.7-68.4) 65.0 (57.8-69.1) 016
0.007
30 (68.2%) 57 (41.6%)
13 (29.6%) 68 (49.6%)
1(2.3%) 12 (8.8%)
31.2(271-32.3) 281(26.0-32.9) 0.30
29 (65.9%) 84 (61.3%) 0.58
12 (27.3%) 23 (16.8%) 013
13 (29.6%) 53 (38.7%) 0.27
29 (65.9%) 60 (43.8%) 0.01
0.17
9 (20.5%) 35 (25.6%)
20 (45.5%) 71(51.8%)
11(25.0%) 28 (20.4%)
4 (9.1%) 3(2.2%)
19 (43.2%) 56 (40.9%) 0.79

Int Braz J Urol. 2025; 51: €20240332
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Table 2 - Operative and follow-up details of patients undergoing concomitant surgery and single surgery.

Detail Concomitant Surgery Single Surgery P-value
(n=44) (n=137)
Type of penile prosthesis, n (%) 0.83
AMS 39 (88.6%) 123 (89.8%)
Coloplast 5 (11.4%) 14 (10.2%)
Concomitant procedure type, n (%)
Cystoscopy 22 (50.0%)
Scrotal surgery 10 (22.7%)
Vasectomy 5
Orchiectomy 3
Hydrocelectomy 1
Spermatocelectomy 1
Penile surgery 9 (20.5%)
Circumcision 8
Lysis of adhesions 1
Lithotripsy 1(2.3%)
Hardware 1(2.3%)
Radical prostatectomy 1(2.3%)
Follow-up time, months (IQR) 74 (1.6-27.9) 49(2.8-9.2) 0.28
Postoperative complication, n (%) 2 (4.6%) 5 (3.6%) 0.79
Device infection, n (%) 1(2.3%) 1(0.7%) 0.43

chiectomy, hydrocelectomy, and spermatocelectomy,
comprised 10 cases (22.7%). Penile surgeries, including
circumcision and release of glandular adhesions, were
performed in 9 cases (20.5%). Ureteroscopy with laser
lithotripsy, sacral neuromodulator device implanta-
tion, and radical retropubic prostatectomy were per-
formed in 1 patient each (2.3% each).

The median follow-up time was 7.7 months for
the concomitant surgery group and 4.9 months for the
single surgery group (P=0.22) (Table-2). There was
no significant difference in complications between
the two groups (4.6% concomitant vs. 3.6% single,
P=0.79). The device infection rate was comparable as
well (2.3% concomitant vs. 0.7% single, P=0.43).

Int Braz J Urol. 2025; 51: €20240332

Patients who underwent concomitant surgery
had the following complications (n=2): device infection
at one month (release of glandular adhesions) and de-
vice erosion at two months (circumcision). Patients who
underwent PP surgery only had the following complica-
tions (n=5): device infection at one month; pump failure
at one month; fluid leak at three months; wound separa-
tion at six months; pump failure at six months. There was
no difference in the time complication between the two
groups (P=0.73) (Figure-1A). The rates of freedom from
complication at 3, 6, and 12 months was 94.0% through-
out for the concomitant surgery group and 97.4%, 94.6%,
and 94.6%, respectively, for the single surgery group.
Similarly, there was no difference in the time to infection
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Figure 1 - Kaplan-Meier curves comparing concomitant surgery and single surgery for (A) freedom from

complications and (B) freedom from device infections.
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(P=0.35) (Figure-1B). The rate of freedom from infection
was 97.6% for the concomitant surgery group and 99.2%
for the control group at 3, 6, and 12 months.

DISCUSSION

In recent years, the dogma that PP implantation
should not be performed in conjunction with other pro-
cedures has been challenged. However, it is unknown
whether non-reconstructive urologic procedures can
be performed safely without compromising outcomes.
To this end, we examined patients undergoing PP im-
plantation and concomitant non-reconstructive urologic
procedures over a 14- year span at a high-volume in-
stitution and found no increased risk of postoperative
complications or device infections.

Concomitant surgeries with PP implantation
have been increasingly performed over the past decade,
the majority of which are reconstructive. Examples of re-
constructive procedures include the correction of Pey-
ronie’s disease, stress urinary incontinence, and penile
length (4-8,11,12). These studies have shown that recon-
structive urologic procedures performed concurrently
with PP implantation confer no increased risk of adverse
outcomes. However, there are limited studies evaluating
concomitant non-reconstructive urologic procedures at
the time of PP implantation.

Int Braz J Urol. 2025; 51: €20240332
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Case reports have been published demonstrat-
ing the feasibility of non-reconstructive urologic proce-
dures at the time of PP placement, and early evaluation
suggests that patient-reported quality of life is improved
with concomitant surgery without compromising surgi-
cal outcomes (13-15). However, these case reports were
very limited in sample size. To our knowledge, the pres-
ent study is the largest to date rigorously examining out-
comes in this patient population. Importantly, we found
that complication rates in patients undergoing concomi-
tant procedures were similar to those of individuals un-
dergoing first-time implantation.

Furthermore, we found that when compli-
cations arise, they tend to do so within the first three
months, and of those complications, infection rates be-
tween the concomitant surgeries and PP implantation
alone were comparable. Overall infection rates for the
concomitant surgery group resemble those in the lit-
erature for implantation of a PP alone (1% to 3%) (16,17).
These data offer additional support for performing con-
comitant procedures. Notably, most of the patients in
both groups opted for an AMS device as opposed to
a Coloplast device. At our institution, we provide pa-
tients with both options and review the pros and cons
of each device prior to selection.

Apparent benefits of concomitant proce-
dures include one setting for surgical intervention,
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obviating the need for further induction of anesthe-
sia during subsequent procedures. Financial savings
may also be potentially realized by utilizing the same
operating room equipment and staff. Conversely, de-
pending on the institutional setting, reimbursement
for concomitant procedures may be reduced for the
surgeon performing the operation (18). Thus, while
concomitant procedures appear feasible and safe,
the relative paucity of data may be driven in part by
non-medical processes which disincentivize these
types of procedures.

Insertion of a PP remains a common proce-
dure for patients with ED and is performed by both
fellowship-trained urologists and general urologists.
While a urologist who is a high-volume implanter
may feel comfortable performing concomitant proce-
dures at the time of PP implantation, a general urolo-
gist may be apprehensive. Our report may seem more
applicable for high-volume implanters, and such sur-
geons may have performed concomitant surgeries
occasionally in the past with a modest sense of their
routineness. Our report serves to affirm the success
of concomitant procedures with PP implantation.

There are several limitations which should be
noted. The number of patients undergoing urologic
procedures at the same time as PP implantation in
our series is relatively low at 44 patients. However, we
present the largest examination of this patient popu-
lation to date, and with a dataset spanning over 14
years, the low numbers suggest the infrequency with
which these concomitant procedures are performed.
Furthermore, the outcomes we observed are thank-
fully relatively rare, which limits the amount of analy-
sis that can be soundly performed (i.e,, multivariable
regression). Nevertheless, even without adjusting
for baseline patient characteristics, which were not
significantly different between the two groups, we
found no difference in both short- and long-term
postoperative complications and infections. Finally,
our sample consisted of patients undergoing surgery
at a high-volume tertiary care center and may not be
generalizable to the broader community.

In this study of patients undergoing PP im-
plantation with a concomitant non-reconstructive

Int Braz J Urol. 2025; 51: €20240332

urologic procedure, we find no increased risk of
complications or device infections when compared
to patients undergoing first-time PP placement only.
While further investigation is needed, our findings
challenge the traditional dogma that secondary uro-
logic procedures should be avoided at the time of PP
implantation.
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ABSTRACT

ARTICLE INFO

Purpose: Non-neurogenic overactive bladder (OAB) is a common problem in children. Anti-
muscarinics have been widely used as first-line medical treatment. However, their frequent
side effects necessitate searching for therapeutic alternatives. We aimed to assess the ef-
ficacy and safety of the beta 3 agonist, mirabegron.

Materials and Methods: A randomized controlled trial enrolled child with non-neuro-
genic OAB refractory to behavioral urotherapy. Patients were randomized to receive
either Mirabegron 25/50 mg based on a 40-kg body weight cutoff or solifenacin 5 mg
for 12 weeks. Patients were assessed using Dysfunctional Voiding Scoring System ques-
tionnaire (DVSS), 3-day voiding diary and uroflowmetry. Vital signs and adverse effects
were recorded at baseline and follow-up. The study primary endpoint was >50% reduc-
tion of the baseline DVSS.

Results: Among 128 patients screened, 72 patients (36 in each group) completed the study
with a mean age of 9.2+2.3 years. Both groups had significant improvement of DVSS and
voiding diary (p<0.001) at 12 weeks. In mirabegron group, 94.4% (34/36) had greater than
50% improvement of DVSS compared to 75% (27/36) of solifenacin group (P=0.02). Com-
plete symptom resolution was observed in 22.2% (8/36) patients on mirabegron versus
8.3% (3/36) on solifenacin (P=0.1). Patients on mirabegron had less adverse effects (19.4%
vs 47.2%; p=0.01).

Conclusion: Mirabegron is more effective with fewer adverse effects than solifenacin
for treatment of children with OAB. Mirabegron treatment improves daytime symptoms and
nocturnal enuresis with less risk of constipation. It may be considered as first-line pharma-
cotherapy in this patient population.
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INTRODUCTION

Voiding dysfunction is a common problem in
the pediatric population. It affects 17-22% of children
older than 5 years, the age for diagnosis (1). The term
describes abnormalities of urinary bladder functions
in children, either during filling or emptying (2).

Overactive bladder (OAB) is a subset of pedi-
atric voiding dysfunction characterized by frequency,
urgency, and nocturia with or without urinary in-
continence in the absence of UTI or other obvious
pathologies. The diagnosis relies on history taking,
voiding diaries, and specific questionnaires such as
the Dysfunctional Voiding Scoring System (DVSS).
Evaluation of associated bowel dysfunction is impor-
tant, as children with constipation are 6.8 times more
likely to have voiding dysfunction (3). Clinical ex-
amination, uroflowmetry, and bladder US should be
done to exclude underlying neurogenic or anatomic
problems. Urodynamic studies are only considered in
patients refractory to pharmacological treatment due
to their invasive nature (4, 5).

The first line of treatment is behavioral uro-
therapy, which consists of patient education, timed
voiding, proper voiding position, balanced fluid in-
take, and restriction of caffeine and bladder irritants.
Symptoms should be evaluated after at least two
months of urotherapy. For children with more severe
LUTS, behavioral therapy alone has a low response
and high discontinuation rate (6).

Pharmacotherapy, primarily antimuscarin-
ics, is used as a second-line treatment for patients
with OAB. However, they are frequently discontinued
due to lack of efficacy or bothersome adverse ef-
fects, such as dry mouth, headache, and constipation
which in turn aggravates the OAB symptoms (7, 8).

Mirabegron has been recently developed for
treatment of OAB. It is a selective beta-3 adrenergic
agonist that causes bladder wall relaxation. Mirabe-
gron has shown great efficacy and safety in treating
OAB in adults (8). However, a few studies have evalu-
ated mirabegron in children, with promising results
(9, 10). It was only in 2021 that the FDA approved its
use in children (11, 12). We hypothesize that mirabe-
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gron is equally effective as anticholinergics in treat-
ing children with OAB refractory to behavioral thera-
py. The better safety profile of mirabegron can favor
its use as a first-line pharmacotherapy for children
with OAB,

This study aimed to assess the efficacy and
safety of mirabegron for treatment of pediatric non-
neurogenic OAB, compared to the antimuscarinic,
solifenacin.

MATERIALS AND METHODS

Study design and enrollment:

This was a single-blinded randomized con-
trolled trial (RCT), conducted at a single tertiary
center, between February 2022 and January 2023.
The study was approved by the Institutional Review
Board (MS.21.09.1680) and registered on ClinicalTri-
als.gov (NCT05240456). Children 5-12 years of age
with OAB and a DVSS score > 6 for females and > 9
for males, unresponsive to at least 2 months of uro-
therapy with or without concomitant anticholinergic
treatment, were screened for eligibility (Figure-1) (13).
Neurogenic or anatomical LUT abnormalities, active
UTI, unresponsiveness to prior solifenacin treatment,
and contraindications to solifenacin or mirabegron
were the exclusion criteria. Patients who were on
other anticholinergic medications at screening were
instructed to discontinue anticholinergics at least 2
weeks before starting the study medication. Parents
who agreed to enroll their children provided informed
consent according to the Declaration of Helsinki.

Randomization and intervention

Using the closed envelope method, patients
were randomly assigned to one of the two treatment
groups in a 1:1 ratio. Group 1 received 25/50 mg mi-
rabegron orally according to their body weight. Pa-
tients <40 kg received 25 mg and patients >40 kg
received 50 mg, once daily in the morning after a
meal, for 12 weeks (14). Group |l patients received 5
mg of oral solifenacin once daily in the morning after
a meal, for 12 weeks (15). Patients were asked to fill
daily dosing logs to assess compliance. Patients in
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Figure 1 - CONSORT flow chart of the progress of the parallel groups through the phases of the

randomized trial.
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both groups were asked to continue behavioral uro-
therapy. Constipation, if present, was concomitantly
treated by increasing daily fluid and dietary fiber in-
take. Osmotic laxative (lactulose) was used if dietary
measures were not sufficient.

Baseline evaluation

Baseline evaluation included history and
physical examination to exclude underlying neuro-
logical conditions. Heart rate and blood pressure
were measured. All patients underwent urinalysis
with reflex urine culture, renal bladder ultrasound,
PVR measurement, and uroflowmetry. If present, UTI
was treated before enrollment. Patients and their
guardians were asked to complete the Arabic version
of the DVSS questionnaire, a three-day voiding diary,
a four-week wet night chart, and an Arabic version of
the Bristol stool scale to evaluate constipation (de-
fined as Bristol stool score of | or II) (16-18).

Follow-up

During the 12-week study period, follow-up
visits were scheduled every four weeks. During each
visit, vital signs and PVR were measured. Treatment-

Table 1- Plan for treatment assessment & follow up.

related adverse effects were specifically questioned.
Patients or their guardians were asked to refill the
DVSS questionnaire. Additionally, a new uroflow-
metry, three-day voiding diary, four-week wet night
chart, and Bristol stool scale were obtained at the
study conclusion (Table-1).

Endpoint

The primary endpoint was treatment efficacy,
defined as =50% reduction of the DVSS relative to
the baseline. The secondary endpoint was treatment-
related adverse effects assessed at each follow-up
visit. According to the American Academy of Pedi-
atrics Clinical Practice Guidelines, clinically relevant
blood pressure changes were defined as systolic
blood pressure 2140 mmHg or diastolic blood pres-
sure 290 mmHg, or blood pressure more than 95th
percentile for age +12 mmHg, whichever is lower
(19). Clinically relevant heart rate changes were de-
fined as 215 beat/minute change from baseline (20).
Adverse effects were considered mild if they didn't
interfere with patients’' usual functioning, moderate
if they to some extent interfered, and severe if they
significantly interfered.

Parameters Visit 1 Visit 2 Visit 3 Visit 4
(evaluation) (4 weeks) (8 weeks) (12weeks)

History taking & complete V4

examination

Vital signs measurement V4 V4 V4 V4

DVSS (Arabic version) v v v V4

3-day voiding diary v V4

Abdomino-pelvic Ultrasound V4

PVR v v v v

Urine analysis + Culture v

Uroflowmetry v V4

Bristol stool scale v v

4-week wet night chart v V4
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Sample size calculation

Assuming type | statistical error of 5% and type
Il statistical error of 20%, the study was powered at 80%.
An average difference of 5 points in symptom score was
defined as clinically relevant (21). We assumed that anti-
cholinergic treatment would result in improved DVSS in
50% of patients. A minimum of 75% improvement of the
DVSS with the new treatment was considered clinically
significant, giving an effect size of 25%. With a dropout
rate of 15%, a sample size of 34 patients in each study
arm was estimated.

Statistical analysis

Data were statistically analyzed using SPSS Inc,,
Chicago, IL, USA, version 21. Independent sample t-test,
paired sample t-test, chi-square test, Mann-Whitney
test, or Wilcoxon signed-rank test were used for com-
parisons, as appropriate. P-value <0.05 was considered
statistically significant.

RESULTS

Patients

A total of 128 patients were screened for eli-
gibility. Of them, 84 patients were included and ran-
domized in the study (42 patients in each arm). Twelve
patients did not complete the study: 2 discontinued
treatment due to adverse effects and 10 lost follow-up.
Therefore, the final analysis included 72 patients who
completed the study (36 patients in each group). The
CONSORT flow chart of the study is shown in (Fig-
ure-1). The mean age at enrollment was 9.2+2.23 years,
and the mean baseline DVSS score was 15.5+3.97. A
total of 27(37.5%) patients had associated constipation
according to the Bristol stool scale at baseline, and
66(91.7%) patients had associated nocturnal enuresis.
The baseline demographics of patients in both groups
were comparable (Table-2).

Efficacy

DVSS

At 12 weeks, the mean DVSS significantly de-
creased compared to baseline in both study groups
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(p<0.001) (Figure-2). DVSS was significantly lower in
mirabegron group compared to solifenacin at 8 and 12
weeks (p=0.005).

A total of 34 of 36 (94%) patients had >50%
reduction of their baseline DVSS in mirabegron group
compared to 27 of 36 (75%) patients in solifenacin group
(p=0.02). Complete symptom resolution, a DVSS score
of zero, was reported in 8(22%) patients in mirabegron
group, and 3(8%) patients in solifenacin group (P=0.1).

Three-day voiding diary

Both groups also had significant improvement
in the three-day voiding diary parameters at the end of
the study compared to baseline values (P<0.001). When
comparing both groups, patients on mirabegron had
significantly fewer daytime incontinence episodes com-
pared to solifenacin (p<0.001). Other variables showed
no statistically significant differences (Table-3).

Uroflowmetry

In mirabegron group, the median voided volume
increased from 160.5(30-475) mL at baseline to 177(40-
375) mL at 12 weeks (p=0.27). In solifenacin group, it in-
creased from 138(32-523) mL at baseline to 149(36-483)
mL at 12 weeks (p=0.39). These differences were not sta-
tistically significant (Table-3).

Four-week wet night chart

In mirabegron group, the number of wet nights
per 4 weeks improved from a baseline median of 23.5(0-
28) to 6(0-28), (p<0.001). A greater than 50% reduc-
tion in the number of wet nights was achieved in 22 of
33(67%) patients who had associated nocturnal enure-
sis. Complete nighttime dryness was achieved in 5 of 33
patients (15%). While in solifenacin, the number of wet
nights improved from baseline median 25(0-28) to 6(0-
28), (p<0.001). Improvement 250% was achieved in 23 of
33(69%) patients who had nocturnal enuresis. Complete
nighttime dryness was achieved in 7 of 33(21%) patients.

Bristol stool scale

At the end of treatment, mirabegron group had
significantly fewer patients suffering constipation, defined
as Bristol | or I, compared to solifenacin (P=0.04) (Table-3).
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Table 2 - Baseline patient demographics.

Demographics Mirabegron (group 1) Solifenacin (group 2) P-value
(N=36) (N=36)
Mean age + SD, years * 94 £ 214 91+234 0.64
Gender: N (%) #
14 (39%) 10 (28%) 0.32
Male
Female 22 (61%) 26 (72%)
Stressful life events: N (%) # 29 (81%) 29 (81%) 1
Previous anticholinergic treatment: N (%) # 27 (75%) 25 (69%) 0.6
Mean baseline DVSS Score + SD * 15,6 + 41 154+4 0.81
Three-day voiding diary:
Mean number of voids per day + SD * 9+237 914 +2.02 0.79
Median voided volume (range), mL + 100 (30-200) 137.5 (50-300) 0.23
Median number of daytime incontinence episodes per 2 (0-5) 2(1-4) 0.34
day, (range) +
Nocturnal enuresis: N (%) # 33(92%) 33 (92%) 1
Median number of wet nights in 4-week wet night 23.5 (0-28) 25 (0-28) 0.94
chart: (range) +
Uroflowmetry:
Median voided volume (range), mL + 160.5 (30-475) 138 (32-523) 0.87
079
Median Q-max (range), mL/s + 21(6-56.9) 20.9 (4.7-52.)
Median PVR:(range), mL + 10 (0-60) 10 (0-50) 0.69
Bristol stool scale: N (%) #
Bristol I, Il (Constipation) 14 (39%) 13 (36%) 0.97
Bristol Ill, IV (normal) 21(58%) 22 (61%)
Bristol V, VI (diarrhea) 1(3%) 1(3%)

Comparisons done using: * Independent sample t-test; + Mann-Whitney test; # Chi square test
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Figure 2 - Changes in the mean DVSS scores of both groups in relation to baseline values.
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Safety

No clinically significant blood pressure or
heart rate changes were observed in both groups.
Only one patient discontinued mirabegron due to
chest pain, which was reversible after treatment dis-
continuation. Also, one patient discontinued solifena-
cin due to an extensive skin rash. Mirabegron showed
a significantly better safety profile. Side effects were
reported in 7 of 36 (19.4%) children on mirabegron,
with headache (n=3) being the commonest. While 17
of 36 (47.2%) children on solifenacin had side effects
of which constipation and headache were the com-
monest (n=6 each) (P=0.01). All reported side effects
were mild and fully reversible after treatment discon-
tinuation (Table-3).

DISCUSSION

Anticholinergic drugs have been widely used
as primary pharmacological agents for children with
OAB refractory to behavioral urotherapy. Solifenacin,
an M3 selective antimuscarinic, has proven supe-
rior efficacy and safety compared to the traditional
anti-muscarinic drugs (22-24). In this RCT, both mi-
rabegron and solifenacin were equally effective in
reducing daytime frequency, nocturnal enuresis, and
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increasing the median voided volumes. Notably, pa-
tients treated with mirabegron had lower DVSS and
fewer daytime incontinence episodes on the 3-day
voiding diary compared to those treated with solif-
enacin. A limited number of prospective studies have
compared the efficacy of both drugs in children with
OAB. A placebo-controlled RCT compared the effica-
cy and safety of mirabegron and solifenacin in chil-
dren with newly diagnosed OAB. Based on the 3-day
voiding diary for symptom evaluation, the authors
reported comparable efficacy of mirabegron and so-
lifenacin (25). Two other studies showed improved
bladder capacity and daytime continence with mira-
begron in children with OAB refractory to anticholin-
ergics (9, 10).

To our knowledge, this is the first prospec-
tive trial to evaluate mirabegron efficacy in treatment
of nocturnal enuresis associated with OAB using the
standard 4-week wet night charts. Both groups had
significant and comparable improvement in the me-
dian number of wet nights. Improvement of >50% of
wet nights post-treatment was achieved in 67% of
patients on mirabegron versus 69% on solifenacin.
Two retrospective studies reported improved noctur-
nal enuresis in children treated with mirabegron. In
one study, improvement >50% was achieved in 87.5%
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Table 3 - Study outcomes.

Parameters Mirabegron (group I) Solifenacin (group II) P-value
(N=36) (N=36)

Mean DVSS score + SD *

At baseline 15.6 + 41 154+ 4 0.81

At 4 weeks 5.8 +0.52 6.7 £ 0.52 0.23

At 8 weeks 3.8+049 6+ 054 0.005

At 12 weeks 31+ 051 55 + 0.66 0.05
Improvement of DVSS score: N (%) #

> 50% improvement 34 (94%) 27 (75%) 0.02

Complete symptom resolution 8 (22%) 3(8%) 01
Three-day voiding diary at 12 weeks

Mean number of voids per day + SD * 53 +158 6.1+ 204 0.08

Median voided volume (range), mL + 200 (50-250) 150 (85-300) 0.07

Number of daytime incontinence episodes (range) + (0-1) (0-2) <0.001
Uroflowmetry at 12 weeks

Median voided volume (mL), (range), + 177 (40-375) 149 (36-483) 0.37

Median Q-max (mL/s), (range), + 20.7 (5.7-43.9) 234 (49-777) 0.96

Median PVR at 12 weeks (range), mL + 6.5 (0-50) 6 (0-50) 073
Four-week wet night chart at 12 weeks

Median number of wet nights: N (range) + 6 (0-28) 6 (0-28) 0.81

Improvement > 50%: N (%) # 22 (67%) 23 (69%) 0.79

Complete dryness: N (%) # 5 (15%) 7 (21%) 053
Bristol stool scale

Bristol |, Il (constipation): N (%) # 7 (19.4%) 15 (41.7%) 0.04
Treatment related adverse effects

Total Number (%) # 7 (19.4%) 17 (47.2%) 0.01

Constipation 1(2.8%) 6 (16.7%)

Headache/drowsiness 3(8.3%) 6 (16.7%)

Dry mouth 0 2 (5.6%)

Blurring of vision 0 1(2.8%)

Abdominal pain 1(2.8%) 1(2.8%)

Acne like rash 1(2.8%) 0

Sweating 0 1(2.8%)

Behavioral changes (Hallucination) 1(2.8%) 0

DVSS = Dysfunctional Voiding Symptom Score, PVR = postvoid residual. Comparisons were made using: * independent sample t-test, + Mann-Whitney test, # Chi-

square test. Significant differences are in bold.
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vs. 63.2% of patients using mirabegron and solifenacin
respectively (26). In the other study, 35% of patients on
mirabegron showed improvement >50% after 6 months
of follow-up (27).

An overwhelming majority of 85.7% of patients
assigned to mirabegron in this study were compliant
to their treatment. Only one of 42(2.4%) patients dis-
continued mirabegron due to chest pain that resolved
after treatment discontinuation. Unfortunately, that pa-
tient was lost to follow-up and the cause of his chest
pain could not be investigated. This is consistent with
a recent meta-analysis that reported a high likelihood
of drug adherence in >80% (12). Cardiovascular adverse
effects are well known with mirabegron and are a com-
mon cause for treatment discontinuation. Palpitation
was reported in 8 of 279 (2.9%) adult patients who re-
ceived mirabegron for OAB, 3 of those patients (1%) had
chest pain. Chest pain and palpitations resolved once
therapy was stopped (28). Chest pain was also reported
in 1 of 41 children in a recent retrospective study of mi-
rabegron (29). Cardiovascular side effects, like hyper-
tension and prolonged QT interval on ECG are one of
the main concerns with mirabegron treatment in adults
(30). Although the same concern was raised in the pe-
diatric population, clinically significant cardiovascular
side effects were uncommon in a recent meta-analysis
in children (12). The lower incidence may be explained
by careful selection of cases and exclusion of patients
with cardiovascular risk factors, which are uncommon
in children, unlike adult patients.

Overall, adverse effects were less common
with mirabegron compared to solifenacin in the current
study. The most common side effects with mirabegron
were headache or drowsiness in 3 (8.3%) patients, con-
stipation, abdominal pain, acne-like rash, and behavioral
changes or hallucination were reported in one patient
(2.8%) each. These results were in line with the most
recent studies on mirabegron safety (9, 12, 25). On the
other hand, the most common side effects with solif-
enacin were constipation, headache or drowsiness in
6 (16.7%) patients each. Other side effects included dry
mouth in 2 (5.6%) patients, visual blurring, sweating, and
abdominal pain in one patient (2.8%) each. One patient
(2.8%) discontinued solifenacin due to a significant skin
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rash. These adverse effects are also in agreement with
the available literature (17, 19).

This study is limited by the relatively small sam-
ple size and the short treatment duration. The lack of
external funding for the study limited the ability to enroll
more patients and extend the study duration beyond 12
weeks. This study also lacked an evaluation of the treat-
ment effect on the patients’ quality of life. The drop-out
cases could not be tracked to identify drop-out causes.
Patients treated with mirabegron were not evaluated
with ECG before or after treatment to evaluate prolonged
Q-T interval. Despite the superior efficacy and safety of
mirabegron, treatment costs may limit its use as a first-
line treatment in children with OAB. We look forward to
future studies with longer follow-ups to demonstrate the
durability of treatment effects and evaluate long-term
safety and patient compliance.

Despite these limitations, to our knowledge, this
is the first randomized controlled trial to demonstrate
that mirabegron is more effective with fewer adverse
effects than solifenacin in children with OAB. Another
important advantage of this study is the use of multiple
tools to assess patient symptoms including the DVSS,
3-day voiding diary, and 4-week wet night chart. The
combined use of these tools permitted the concurrent
evaluation of nocturnal enuresis alongside daytime
symptoms and assessment of both storage and voiding
symptoms. Further, the Bristol stool scale demonstrated
a lower risk of constipation with mirabegron. This could
have contributed to the better symptom improvement
seen with mirabegron. This multi-parametric evaluation
fits the complex and multi-faceted nature of voiding dys-
function in children.

CONCLUSION

Mirabegron is more effective with fewer treat-
ment-related adverse effects compared to solifenacin
in children with OAB refractory to behavioral therapy
and other anticholinergic medications. Mirabegron
treatment improves daytime symptoms and noctur-
nal enuresis with less risk of constipation. It may be
considered as a first-line pharmacotherapy for se-
lect patients with non-neurogenic OAB.
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ABBREVIATIONS

BMI = Body mass index

DVSS = Dysfunctional voiding scoring system

ECG = Echocardiogram

FDA = Food and Drug Administration
LUT = Lower urinary tract

LUTS = Lower urinary tract symptoms
OAB = Overactive bladder

US = Ultrasonography

PVR = Post voiding residual

RCT = Randomized controlled trial
UTI = Urinary tract infection

CONFLICT OF INTEREST

None declared.

REFERENCES

Vaz GT, Vasconcelos MM, Oliveira EA, Ferreira AL,
Magalhaes PG, Silva FM, et al. Prevalence of lower urinary
tract symptoms in school-age children. Pediatr Nephrol.
2012,;27:597-603. doi: 10.1007/s00467-011-2028-1.

Fuentes M, Magalhdes J, Barroso U Jr. Diagnosis and
Management of Bladder Dysfunction in Neurologically
Normal Children. Front Pediatr. 2019;7:298. doi: 10.3389/
fped.2019.00298.

Sampaio C, Sousa AS, Fraga LG, Veiga ML, Bastos Netto
JM, Barroso U Jr. Constipation and Lower Urinary Tract
Dysfunction in Children and Adolescents: A Population-
Based Study. Front Pediatr. 2016;4:101. doi: 10.3389/
fped.2016.00101.

Bael A, Lax H, de Jong TP, Hoebeke P, Nijman RJ, Sixt R, et
al. The relevance of urodynamic studies for Urge syndrome
and dysfunctional voiding: a multicenter controlled trial in
children. J Urol. 2008;180:1486-93; discussion 1494-5. doi:
10.1016/},juro.2008.06.054.

Conkar S, Mir SJHTB. Are Urodynamic Studies Really
Necessary in Voiding Dysfunction in Children? [Internet].
Medical Bulletin of Haseki. 2018;56:192. Available at.
<https://www.hasekidergisi.com/articles/are-urodynamic-
studies-really-necessary-in-voiding-dysfunction-in-
children/doi/haseki.70299>.

10.

1.

12.

13.

14,

Mulders MM, Cobussen-Boekhorst H, de Gier RP, Feitz
WF, Kortmann BB. Urotherapy in children: quantitative
measurements of daytime urinary incontinence before
and after treatment according to the new definitions of the
International Children's Continence Society. J Pediatr Urol.
2011;7:213-8. doi: 10.1016/j,jpurol.2010.03.010.

Marcelissen T, Rashid T, Antunes Lopes T, Delongchamps
NB, Geavlete B, Rieken M, et al. Oral Pharmacologic
Management of Overactive Bladder Syndrome: Where
Do We Stand? Eur Urol Focus. 2019;5:1112-9. doi: 10.1016/j.
euf.2018.03.011.

He W, Huang G, Cui W, Tian Y, Sun Q Zhao X, et al.
Comparative assessment of efficacy and safety of approved
oral therapies for overactive bladder: a systematic review
and network meta-analysis. Int Braz J Urol. 2023;49:535-63.
doi: 10.1590/S1677-5538.1BJU.2023.0158.

Blais AS, Nadeau G, Moore K, Genois L, Bolduc S.
Prospective Pilot Study of Mirabegron in Pediatric Patients
with Overactive Bladder. Eur Urol. 2016,70:9-13. doi: 10.1016/].
eururo.2016.02.007.

Morin F, Blais AS, Nadeau G, Moore K, Genois L, Bolduc S.
Dual Therapy for Refractory Overactive Bladder in Children:
A Prospective Open-Label Study. J Urol. 2017;197:1158-63.
doi: 10.1016/}.juro.201611.101,

Painter CE, Suskind AM. Advances in pharmacotherapy for
the treatment of overactive bladder. Curr Bladder Dysfunct
Rep. 2019;14:377-84. doi: 10.1007/s11884-019-00562-3.

Kim JK, De Jesus MJ, Lee MJ, Dos Santos J, Dy JS, Ming
JM, et al. B3-Adrenoceptor Agonist for the Treatment of
Bladder Dysfunction in Children: A Systematic Review
and Meta-Analysis. J Urol. 2022;207:524-33. doi: 101097/
JU.0000000000002361.

Farhat W, Bagli DJ, Capolicchio G, O'Reilly S, Merguerian
PA, Khoury A, et al. The dysfunctional voiding scoring
system: quantitative standardization of dysfunctional
voiding symptoms in children. J Urol. 2000;164(3 Pt 2):1011-
5. doi: 10.1097/00005392-200009020-00023.

Rittig S, Baka-Ostrowska M, Tendel C, Walle JV, Kjaeer
B, Passier P, et al. The pharmacokinetics, safety, and
tolerability of mirabegron in children and adolescents with
neurogenic detrusor overactivity or idiopathic overactive
bladder and development of a population pharmacokinetic
model-based pediatric dose estimation. J Pediatr Urol.
2020;16:31.e1-31.10. doi: 10.1016/}.jpurol.2019.10.009.

Int Braz J Urol. 2025; 51: €2024425 1de 10



15.

16.

17.

18.

19,

20.

21,

22.

23.

Newgreen D, Bosman B, Hollestein-Havelaar A, Dahler
E, Besuyen R, Sawyer W, et al. Solifenacin in Children and
Adolescents with Overactive Bladder: Results of a Phase
3 Randomised Clinical Trial. Eur Urol. 2017;71:483-90. doi:
10.1016/j.eururo.2016.08.061.

Minguez Pérez M, Benages Martinez A. The Bristol scale -
a useful system to assess stool form? Rev Esp Enferm Dig.
2009;101:305-11. English, Spanish.

Zoeir A, Gameel T, Hagras A, Uthman A, Fouad A, Moussa
A, et al Translational and linguistic validation of the
Arabic version of dysfunctional voiding symptom score
questionnaire. J Pediatr Urol. 2023;19:366.e1-366.e6. doi:
10.1016/j.jpurol.2022.03.025.

Franck HHM, Guedes ACS, Alvim YFS, de Andrade TMS,
Oliveira LF, da Silva LI, et al. One-day voiding diary in the
evaluation of Lower Urinary Tract Symptoms in children.
Int Braz J Urol. 2023;49:89-96. doi: 10.1590/S1677-5538.
IBJU.2022.0375.

Flynn JT, Kaelber DC, Baker-Smith CM, Blowey D, Carroll AE,
Daniels SR, et al. Clinical Practice Guideline for Screening and
ManagementofHigh Blood Pressure in Children and Adolescents.
Pediatrics.  2017;140:¢20171904. doi: 101542/peds.2017-1904.
Erratum in: Pediatrics, 2017 Dec;140(6):e20173035. doi: 101542/
peds.2017-3035. Erratum in: Pediatrics. 2018 Sep;142(3):e20181739.
doi: 101542/peds.2018-1739,

Fleming S, Thompson M, Stevens R, Heneghan C,
Pliiddemann A, Maconochie |, et al. Normal ranges of heart
rate and respiratory rate in children from birth to 18 years
of age: a systematic review of observational studies. Lancet.
201;377:1011-8. doi: 10.1016/S0140-6736(10)62226-X.

Ayan S, Topsakal K, Gokce G, Gultekin EY. Efficacy of
combined anticholinergic treatment and behavioral
modification as a first line treatment for nonneurogenic
and nonanatomical voiding dysfunction in children:
a randomized controlled trial. J Urol. 2007;177:2325-8;
discussion 2328-9. doi: 10.1016/j,juro.2007.02.001.

Hoebeke P, De Pooter J, De Caestecker K, Raes A, Dehoorne
J, Van Laecke E, et al. Solifenacin for therapy resistant
overactive bladder. J Urol. 2009;182(4 Suppl):2040-4. doi:
10.1016/j,juro.2009.05.100.

Raman G, Tunnicliffe D, Lai E, Bennett T, Caldwell P. Safety
and tolerability of solifenacin in children and adolescents
with overactive bladder- a systematic review. J Pediatr Urol.
2023;19:19.e1-19.e13. doi: 101016/}, jpurol.2022.09.014.

Int Braz J Urol. 2025; 51: €2024425

24,

25,

26.

27.

28.

29.

30.

A

Noh JW, Lee B, Kim JH. Efficacy and safety of
anticholinergics for children or adolescents with idiopathic
overactive bladder: systematic review and meta-analysis.
Int Urol Nephrol. 2019;51:1459-71. doi: 10.1007/s11255-019-
02209-y.

Soliman MG, El-Abd S, El-Gamal OM, Raheem AA, Abou-
Ramadan AR, EI-Abd AS. Mirabegron versus Solifenacin
in Children
Randomized Single-Blind Controlled Trial.
2021;105(11-12):1011-7. doi: 10.1159/000515992.
Kim SC, Park M, Chae C, Yoon JH, Kwon T, Park S, et al.
Efficacy and tolerability of mirabegron compared with

with  Overactive Bladder: Prospective

Urol Int.

solifenacin for children with idiopathic overactive bladder:
A preliminary study. Investig Clin Urol. 2021;62:317-23. doi:
10.4111/icu.20200380.

Fryer S, Nicoara C, Dobson E, Griffiths M, McAndrew
HF, Kenny SE, et al. Effectiveness and tolerability of
mirabegron in children with overactive bladder: A
retrospective pilot study. J Pediatr Surg. 2020,55:316-8.
doi: 10.1016/]jpedsurg.2019.10.044.

Balachandran AA, Duckett JR. The risk and severity of
developing symptomatic palpitations when prescribed

mirabegron for overactive bladder. Eur J Obstet
Gynecol Reprod Biol. 2015;187:60-3. doi: 10.1016/j.
ejogrb.2015.02.020.

Tan DJY, Weninger J, Goyal A. Mirabegron in Overactive
Bladder and Its Role in Exit Strategy After Botulinum Toxin
Treatment in Children. Front Pediatr. 2022;9:801517. doi:
10.3389/fped.2021.801517.

Weber MA, Chapple CR, Gratzke C, Herschorn S, Robinson
D, Frankel JM, et al. A strategy utilizing ambulatory
monitoring and home and clinic blood pressure
measurements to optimize the safety evaluation of
noncardiovascular drugs with potential for hemodynamic
effects: areport from the SYNERGY trial. Blood Press Monit.
2018;23:153-63. doi: 10.1097/MBP.0000000000000320.

Correspondence address:

Ahmed S. El-Hefnawy, MD

Mansoura Urology and Nephrology Center
Mashayah Al Sofleyah, Mit Khamis WA Kafr Al Mougi,
El Mansoura 1, Dakahlia Governorate 7650030, Egypt
E-mail: a_s_elhefnawy@yahoo.com

1de



| ORIGINALARTICLE_

Vol. 51 (2): 20240427, March - April, 2025
doi: 10.1590/51677-5538.1BJU.2024.0427

Testicular after

Implant

Complications

Transmasculine Gender Affirming Surgery

Patrick Ho ', Emily Schmidt-Beuchat ?, Michaela Sljivich !, Miroslav Djordjevic 3 Ethan Nyein?

Rajveer S. Purohit'

" Department of Urology, Mount Sinai Hospital, New York, USA; ? Department of Obstetrics and Gynecology, Mount Sinai
Hospital, New York, USA; 3 Department of Surgery and Urology, University of Belgrade, Belgrade, Serbia

ABSTRACT

ARTICLE INFO

Purpose: Complications from testicular implantation in transgender men can cause sig-
nificant distress, repeat visits to the emergency department, and require reoperation for
explantation. Outcomes for these implants have not been well described in the literature.
This study compares patient and surgery specific factors with complications from testicular
implants in transgender men.

Materials and Methods: We performed a retrospective review of patients who underwent
testicular implantation. Surgery was standardized across patients with placement through
incisions at the top of the labia majora or medially during metoidioplasty. Complication
rates, including infection, erosion, migration, and pain requiring removal was compared with
patient factors, including body mass index (BMI), smoking status, and implant size.
Results: Of the 116 testicular implants, 12% had a complication requiring removal. The most
common reason for removal was erosion of the prosthesis, which occurred in 6 instances.
Migration was a relatively frequent complaint, with 10% of patients noting relocation of an
implant. However, only 4 implants ultimately underwent reoperation for migration. Four im-
plants caused enough pain to require reoperation. On logistic regression of BMI, age, smok-
ing status, and immunocompromised state on removal of prosthesis, no factor was found
to be a significant predictor of removal. Increasing implant size was not associated with an
increased likelihood of removal.

Conclusions: Complications after testicular implants in transgender men are not uncom-
mon events. Although there appears to be a growing trend toward smaller prostheses in the
literature, our data suggest that implant size is not a significant predictor of complications
requiring prosthetic removal.
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INTRODUCTION

Testicular prostheses have been used since
the 1940s for the variety of etiologies that cause a tes-
ticle to be absent, such as castration for prostate can-
cer, after testicular torsion, undescended testicles, or
orchiectomy for testicular cancer (1, 2).

The complications of testicular prostheses in
cis-gendered men have been well documented and in-
clude extrusion, pain, and infection. Testicular prosthe-
ses in the modern era with saline-filled implants have
been reported to be safe and well-tolerated in cisgender
adult and pediatric patients (3, 4). The removal rate of
testicular prostheses placed after radical orchiectomy
for testicular cancer has been reported to be <0.5% (5).

A variety of techniques have been described
for scrotoplasty with masculinizing gender affirming
surgery including those without testicular implants
or placed in a staged fashion such as the Ghent
technique (6) or scrotoplasty with concomitant tes-
ticular implants. The complication rates of testicular
prostheses for gender affirming surgery are not well
studied. There is a dearth of revision and explantation
rates in transgender men who have had implantation
of testicular prostheses (7). Placement of testicular
implants in transgender men is potentially different
from cisgender men for a variety of hypothetical rea-
sons including differences between labial and scro-
tal sizes, potential differences in skin thickness and
fat distribution. Furthermore, transgender men can
often be undergoing a significantly larger surgery at
the time of implant placement (metoidioplasty with
or without hysterectomy (8)) compared to cis-gender
men (orchiectomy). Different factors have been pro-
posed to contribute to prosthetic complications, in-
cluding smoking, surgical technique, and implant size
(9, 10). We hypothesized that the rate of complications
in testicular implants would be higher in transgender
men compared to that of cisgender men, and that
larger implant size would be associated with an in-
creased complication rate. The purpose of this study
is to identify the risk of removal of testicular implants
in transgender men and factors that contribute to
complications.

Int Braz J Urol. 2025; 51: €20240427

MATERIALS AND METHODS

A retrospective review was performed of pa-
tients who underwent transmasculine gender affirming
surgery from 2021 to 2023 at a single institution, as part
of an IRB-approved study (IRB 20-01505). Patients were
included if their surgery was a metoidioplasty with scro-
toplasty and insertion of testicular prostheses. Patients
were excluded from analysis if their surgery was not
their index surgery or if data of interest were omitted on
record review, such as implant size.

Two senior surgeons performed all testicular
prosthesis implantations. Implantation was standard-
ized across all patients with one of two techniques, with
Coloplast® Torosa silicone prostheses placed in pock-
ets created by incisions at the top of the labia majora
or blunt dissection of the labia majora medially during
metoidioplasty. Incisions at the top of the labia majora,
labeled a superolateral approach, create dartos pockets
in the newly formed scrotum for the implants. The im-
plants are placed superficial to the Martius fat pad and
have not typically been anchored in place with a suture
(Figure-1A). In the medial approach, the labia majora are
dissected and joined in the midline to create the scro-
tum. Each side is then opened bluntly on the medial as-
pect to create pockets for the implants. These implants
are also placed superficial to the labial fat pads. Medial
insertion of implants avoids the need for additional inci-
sions and minimizes scar (Figure-1B).

Demographic variables were collected for each
patient, including age, body mass index (BMI), and
current or former smoking status. The presence of
any comorbid immunocompromising disease, includ-
ing diabetes, HIV infection, or chronic steroid use,
was also measured. The primary outcome of interest
was a post-operative complication, such as infection,
erosion of the prostheses, implant migration, or pain,
that required implant removal. Implant removal was
compared with patient factors, including age, body
mass index (BMI), smoking status, implant size, and
immunocompromised state. For the purposes of ana-
lyzing implant removal, each implant was considered
an observation since not all patients who underwent
removal had bilateral explantation.
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Figure 1- Approaches to Testicular Prosthesis Implantation.

A) Superolateral approach: Incisions are made at the superolateral aspects of the labia majora to create dartos pockets for the silicone testicular
implants; B) Medial approach: Pockets for the silicone implant are created at the medial aspects of the labia majora; C) Example of migrated right
testicular prosthesis.

Statistics were performed using Stata 16
(StataCorp, College Station, TX). Pearson's chi-
squared test was performed to evaluate differences
in rates of implant removal between implant tech-
nique. Logistic regression was performed to iden-
tify patient factors associated with complications re-
quiring implant removal. Statistical test results were
deemed significant for p-values less than 0.05. Insti-
tutional Review Board approval for this observational
study was obtained through our institution's Program
for the Protection of Human Subjects.

RESULTS

Fifty-eight patients who underwent scroto-
plasty with bilateral testicular prostheses insertion
met the inclusion criteria for this study. The median
follow-up period was 28 weeks, and the median pa-
tient age was 30 years old. Nearly 75% of study par-
ticipants had a BMI < 30. Twenty-six patients (45%)
were current or former smokers, and three patients
had a comorbid immunocompromising condition.
Forty-seven patients (81%) had testicular prosthesis
placement via the superior-lateral approach.

Of the different complications, migration
(Figure-1C) was the most frequent complaint noted

in postoperative visits, with 10% of patients noting
relocation of one or more of their prostheses post-
operatively. However, only 4 implants (3%) ultimately
underwent reoperation for migration. Five patients
experienced prosthesis erosion requiring removal,
while two others had implant-related pain that also
required removal. One patient developed cellulitis
overlying their implants, which was managed con-
servatively with antibiotics. The median time to com-
plication was 22 days postoperatively.

Of the 116 testicular implants, 14 implants
(12%) had a complication that required removal. The
most common reason for post-operative removal
was erosion of the prosthesis, which occurred in 6
instances (5%). Eroded implants were removed in
the clinic or emergency department. They required
either aspiration or manipulation out of skin open-
ing followed by packing. Four implants (3%) caused
significant enough pain to require reoperation for re-
moval. By technique, 1 of 22 (5%) implants by medial
approach underwent removal compared to 13 of 94
(14%) implants by superior-lateral approach (p=0.23).

The rate of implant removal was compared
against patient factors (Table-1). On univariable lo-
gistic regression of BMI, age, smoking status, and im-
munocompromised state on post-operative removal
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Table 1 - Implants Removed by Patient-specific and Surgical Factors.

Implants Removed (%) Total Implants

Age (Years)

20-29 6 (10) 58

30-39 0(0) 28

40-49 8(33) 24

50-59 0(0) 6
BMI

<185 0(0) 2

185-24 3(8) 36

25-29 5(M) 46

30-39 6 (20) 30

>= 40 0(0) 2
Smoker

Yes 9(14) 64

No 5(10) 52
Immunocompromised

Yes 2(33) 6

No 12 (M) 10

Implant Size

Small 7(18) 40

Medium 3(7) 44

Large 4(13) 32
Prosthetic Technique

Superolateral 13 (14) 94

Medial 1(5) 22

Univariate Logistic Regression on Post-operative removal

Odds Ratio (95% (CI) p value

Age 1.03 (0.96 - 111) 0.41
BMI 1.01(0.88 - 116) 0.32
Implant Size

Small (referent) - -

Medium 0.80 (014 - 4.51) 0.80

Large 1.23 (0.21 - 715) 0.82
Current or Former Smoker 0.98 (0.23 - 4.10) 0.98
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of prosthesis, no factor was found to be a significant
predictor of subsequent removal. Furthermore, in-
creasing implant size was not associated with an in-
creased odds ratio of prosthetic removal.

DISCUSSION

Rates of testicular prosthesis complications
from transgender surgery described in a review by
Fascelli et al. are wide-ranging, including infection
rates of 3-11% and extrusion rates of 7-14% (7). These
rates are subject to overlapping etiologies, however,
such as an infection causing wound breakdown and
ultimately implant extrusion. Therefore, in our study,
we focused on rates of post-operative removal to
compare against potential risk factors.

A study of 206 patients who underwent scro-
toplasty and testicular implants from Amsterdam
University Medical Center found an explantation
rate of 13% for their prostheses (9). At this center,
implants were increasingly placed during a second
stage surgery. Prior studies have also suggested a
delayed prosthetic implantation approach to gender
affirming surgery of at least six months after the in-
dex procedure (6, 7, 10-12). In our study patients un-
derwent a one-stage metoidioplasty surgery, which
includes lengthening of the clitoris and urethra along
with scrotoplasty with testicular prosthesis implanta-
tion as described by Djordjevic et al. (13). However,
the comparable rate of explantation (12%) in our one-
stage cohort suggest that, at least for testicular pros-
theses, immediate implantation is possible.

There was a slightly higher rate of explants
for patients who were current or former smokers
(14% vs. 10%), however the likelihood of post-opera-
tive removal was not increased by smoking status on
regression analysis. This is in contrast to the study
from Amsterdam University that found smoking to be
a significant risk factor for infection. The idea that
poor wound healing could contribute to higher rates
of implant removal led us to examine rates of comor-
bid immunocompromising conditions, such as diabe-
tes, HIV infection, or chronic steroid use, in patients
requiring removal. If a significant risk factor, strate-
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gies such as lowering HgAlc or delaying prosthetic
implantation after metoidioplasty, may be advisable.
Only 3 patients in our data set had an immunocom-
promising condition, with one of them requiring
explantation of both prostheses. This higher rate of
explantation requires future examination of a larger
sample of immunocompromised patients.

We found that migration was the most com-
mon complication after testicular implant placement.
This complication is significant for altering the ap-
pearance of the scrotum but can also interfere with
urination and directing the urinary stream. During
the study period we did not routinely suture the im-
plant in place as we had found, anecdotally, prior to
the study period that implant migration occurred de-
spite the placement of anchoring sutures and these
sutures can distort the appearance of the scrotum.

Given that one of the most common compli-
cations is prosthesis extrusion, technique must be
given careful consideration. Our study documented
two techniques for implant pouch creation. There was
not a significant difference between explantation rate
on chi-squared analysis; however, the vast majority
of implants were performed via the superior-lateral
approach. Going forward, surgical techniques can be
compared and trialed against each other to minimize
erosion rates. Kang et al. emphasizes the importance
of minimizing skin tension for the prosthesis pouch to
prevent erosion (12). They cite an example of pouch
formation in the scrotal reconstruction of a patient
who suffered scrotal trauma; surgeons used Foley
catheter balloons as tissue expanders in the perine-
al-scrotal region to create new pockets for the native
testes (14). Postoperative care is yet another area of
study that can improve rates of complications and
prosthesis explantation. In our institution, all patients
after testicular implants are given the same post-op-
erative instructions to avoid sitting, heavy lifting, and
walking more than 200 steps per day.

In addition to understanding complication
rates and their risk factors, another future area of re-
search is patient satisfaction with testicular implants.
Patients who have had testicular prostheses implant-
ed after surgical castration for prostate cancer report
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greater satisfaction compared to orchiectomy alone
(15). The complication rate for transgender men is
much higher than that of cisgender men and can
cause significant distress. It would be important to
understand the level of patient satisfaction for vari-
ous prosthesis factors, such as size, positioning, and
comfort, so that we can weigh these against the
costs and risks of implantation.

A major limitation of our study is the duration
of follow-up, with a median follow-up of just over 6
months. This poses the problem of underestimating
the complication rate, if patients were to seek care
outside of our institution or experience complica-
tions going forward. We also only have one type of
silicone implant available at our center, which limits
the comparison of different implant types on compli-
cation rates. The retrospective nature of our study is
another limitation of the data to predict an implant
complication based on risk factors. For example, if
surgical technique was chosen based on a perceived
likelihood of complication, it loses its predictive pow-
er in a regression analysis.

Testicular prostheses have become increas-
ingly used for gender affirming surgery. The growth
of their use in the transgender population requires
increased attention to complication rates, which thus
far have been reported to be at least twenty-fold
greater than in cisgender men.

In our series, the complication rate of testicu-
lar implants requiring removal was 12%. Our study
contributes to the existing literature by showing that
single-stage testicular implantation during metoidio-
plasty carries the same rate of postoperative removal
compared to a staged approach. We also showed
that the size of implants did not correlate to compli-
cation rate, suggesting that placement of the largest
size implant that labial size and cosmetic appear-
ance permits is reasonable. Given our sample size,
we could not evaluate medial versus superior-lateral
placement of implants. Further prospective study is
needed to understand patients at higher risk of im-
plant complications to preempt them during an al-
ready long and arduous process of transition.
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ABSTRACT ARTICLE INFO
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didates as they offer very low risk of major procedure-related complications. For the right
indication, they both offer favorable mid to long term oncologic outcomes.
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INTRODUCTION

Different thermal ablation (TA) approaches have
been developed as minimally invasive nephron-sparing
surgery for small renal masses (SRMs). Among the others,
percutaneous cryotherapy (CRYO) and radiofrequency
ablation (RFA) are widely used techniques for treating
SRMs through a minimally invasive, nephron-sparing ap-
proach. CRYO involves the application of extreme cold to
induce cellular damage and tumor cell death, while RFA
relies on thermal energy generated by radiofrequency
waves to achieve tumor necrosis (1). Both procedures
are performed under imaging guidance, typically using
computed tomography or ultrasound, with CRYO provid-
ing enhanced visualization through the formation of an
‘ice ball' around the treated area. These techniques are
especially valued for preserving renal function, reducing
hospital stay, and decreasing complications compared to
partial nephrectomy (PN), particularly in patients who are
poor surgical candidates (2).

Indeed, according to American Urological As-
sociation (AUA) guidelines, CRYO and/or RFA should
be considered as options for patients with SRMs less
than 3 cm. Great emphasis on the need to discuss the
higher risk of tumor recurrence and the potential need
for re-treatment during patient counseling (3). European
Association of Urology (EAU) adopts a more cautious
position, reserving percutaneous TA (PTA) to frail and/
or comorbid patients, due to the existing uncertainties
regarding its clinical effectiveness (4). Such a discrep-
ancy is mainly because current evidence on PTA ap-
proaches is predominantly based on single-center and
population-based retrospective studies (5-7).

We hypothesized that CRYO and RFA would
yield comparable long-term oncologic outcomes in pa-
tients with SRMs. Therefore, the aim of the present study
is to describe and compare the long-term outcomes of
these two guidelines-recommended PTA procedures in
a large international multicenter cohort.

MATERIALS AND METHODS

Study design and population
Data were retrieved from a multi-institutional in-
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ternational database including patients undergoing PTA
in seven U.S. and European centers between 2004 and
2020. Inclusion criteria were adult patients (18 years)
with single cT1 solid renal mass who had undergone
either CRYO or RFA. Exclusion criteria included multifo-
cal or metastatic renal cell carcinoma at presentation,
incomplete follow-up data or missing data in outcomes
of interest, and lack of post-procedural imaging con-
firming ablation outcomes. As an analysis of deidenti-
fied data, the study obtained exempt status after being
reviewed by the local Ethics Committee. Data sharing
across participating centers was obtained.

Baseline characteristics, together with clini-
cal, treatment, and post-treatment data were collect-
ed. Baseline patient features included demographic
data, body mass index (BMI), American Society of
Anesthesiologists (ASA) score, history of smoking,
diabetes mellitus and hypertension, preoperative es-
timated glomerular filtration rate (eGFR) calculated
by using the Chronic Kidney Disease Epidemiol-
ogy Collaboration formula (8), and medical history
of chronic kidney disease (CKD) = class Ill. Clinical
staging included tumor size, tumor staging accord-
ing to TNM status, RENAL nephrometry score (9), hi-
lar location, and tumor biopsy.

Treatment details and outcomes included in-
traoperative and postoperative complications over-
all, and <30 days major according to Clavien-Dindo
[CD] classification (10), length of stay (LOS), and re-
admission rate within 30 days. Complications with
CD grade = lll were defined as "major complications"”.

Oncologic outcomes included: "technical
success’, defined as the extension of ablation de-
fect beyond tumor margin with the absence of re-
sidual enhancement in the ablation bed on imaging
obtained immediately after the procedure (11), local
recurrence-free survival (RFS), defined as a new fo-
cal enhancement in the ablation bed or enlargement
of the ablation defect on follow-up imaging, distant
metastasis-free survival (MFS), as extrarenal disease
on imaging, with or without pathologic confirmation,
and overall survival (OS), as death by any cause.

A trifecta composite outcome was evaluated
for each treatment, including: "technical success’, as
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a surrogate for oncological outcome; absence of major
perioperative complications, as a proxy for surgical out-
come; <10% reduction in eGFR at 90 days, as a surrogate
for functional outcome. A trifecta outcome as surrogate
of overall treatment quality was considered achieved
only if all three above conditions were satisfied.

Statistical analysis

Statistical analysis was conducted according
to guidelines (12). Patients were stratified into two
groups according to treatment modalities. Means
and standard deviations (SD) or median and inter-
quartile range (IQR) were adopted to report normally
distributed and non-normally distributed continuous
variables, respectively. Proportion and frequencies
were used to report categorical variables. Patient de-
mographic characteristics and treatment outcomes
of each cohort were analyzed using descriptive sta-
tistics, as appropriate.

Local RFS, distant MFS, and OS were esti-
mated using the Kaplan-Meier method. The follow-up
duration for RFS and MFS was determined from the
treatment to recurrence and/or metastasis, respec-
tively. For OS, the follow-up duration was calculated
from treatment to the last follow-up visit. Patients with
benign histology at pre-treatment biopsy were cen-
sored for the assessment of oncological outcomes.
To identify significant predictors of “trifecta” achieve-
ment, we conducted logistic regression analysis ad-
justing for age, BMI, ASA score, RENAL Nephrometry
Score, and procedure type.

All statistical tests were performed with
SPSS° 25.0 (IBM Corp. Armonk, NY, USA) and statisti-
cal significance was set at p<0.05.

RESULTS

Baseline characteristics

Table-1 summarizes demographics and tumor
characteristics. Overall, 643 patients who underwent PTA
were included in the analysis. Of these, 492 (71%) and 151
(29%) were treated with CRYO and RFA with a median
follow-up of 43 and 37 months, respectively (p=0.07).
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No differences in terms of mean age (p=0.1),
ASA score (p=0.9), median BMI (p=0.8) were ob-
served between the two cohorts. Also, tumor features
like median clinical tumor size (p=0.4), rate of cT
stage (p=0.1), and RENAL nephrometry score (p=0.6),
were comparable for both RFA and CRYO. The RFA
group had a lower median baseline eGFR of (62.5 vs
67.0 mL/min; p=0.015) and a higher rate of CKD 2 Il
stage (34.4 vs 23.9%; p=0.011).

At preoperative biopsy, 77.8% of the whole co-
hort presented malignant histology and 7.6% of the pa-
tients did not have data on the biopsy. among which
the most common subtype was clear cell RCC at 29.6%.

Treatment outcomes

Treatment outcomes are described in Table-2.
Imaging-based “technical success" was achieved in
95.8% of the whole cohort, with no difference between
the approaches (CRYO: 96.5% vs RFA: 93.4%; p=0.09).
A significantly higher number of intraoperative com-
plications was observed during CRYO (3.3% vs 0%,
p=0.02). No difference in overall (CRYO: 10.4% vs RFA:
6%; p=0.1) and “major” (CRYO: 0.8% vs RFA: 1.3; p=0.06)
postoperative complications were reported.

Overall, 94 (14.6%) patients who had a benign
histology report were excluded from the analysis of
oncological outcomes, as well as patients without
an oncologic follow-up. Therefore, oncological out-
comes were evaluated in 536 patients, including 417
patients treated with CRYO and 119 with RFA.

Within the overall cohort, local recurrence was
observed in 96 (17.9%) patients. Of these, 65 (15.6%) and
27 (22.7%) patients after CRYO and RFA, respectively.

After 5 years, local RFS rates were 85.7% for
CRYO and 84.9% for RFA, with 124 and 41 patients
still at risk, respectively. There was not a statistically
significant difference in local RFS between different
subgroups (p=0.2) (Figure-1A).

Distant metastasis developed in 24 (4.5%)
patients with a median onset time of 23 months. The
5-year MFS rates were 96.9% for CRYO and 95.8% for
RFA without any difference (p=0.4) (Figure-1B). Over-
all, 114 patients died over an average of 31 months
after PTA treatment. The 5-year OS rates for CRYO
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Table 1 - Demographics and tumor characteristics.

Overall CRYO RFA p

Patients, n (%) 643 492 (71) 151 (29)
Female Gender, n (%) 200 (29.2) 155 (31.5) 45 (29.8) 0.693
ASA score, n (%) 0.9

1 7(0.9) 6(1.2) 1(0.7)

2 156 (24.2) 118 (24.0) 38(25.2)

3 406 (63.2) 309 (62.8) 97 (64.2)

4 74 (11.6) 59 (12.0) 15 (9.9)
Age, years, mean (SD) 68.8 (10.7) 68.5 (10.7) 69.8 (10.6) 0.181
BMI, kg/m? median (IQR) 27 (24-30) 27 (26-32) 27 (26-32) 038
CKD = Ill stage, n (%) 170 (26.4) 118 (23.9) 52 (34.4) 0.01
Diabetes history, n (%) 166 (25.8) 132 (26.9) 34 (22.5) 0.278
Preop. eGFR, mL/min, median (IQR) 65.4 (63-66) 67.0 (63-71) 62.5 (58-66) 0.015
Clinical size, cm, median (IQR) 2.5 (1.5-2.5) 2.5 (15-2.5) 2.5 (15-2.5) 0.4
Clinical T stage, n (%) 0.1

Tla 604 (93.9) 462 (93.9) 142 (95.3)

Tib 37 (61) 30 (61) 7(47)
RENAL score, median 6 (4-6) 6 (4-6) 6 (4-6) 0.6
Malignant, n (%) 500 (77.8) 384 (781) 116 (76.8) 05
Clear cell 204 (29.6) 169 (34.4) 35(23.2)
Papillary 96 (14.0) 73 (14.8) 23(15.2)
Chromophobe 26 (3.8) 22 (4.5) 4(2.7)
Other/Unspecified 174 (25.3) 120 (24.) 54 (35.8)
Benign histology, n (%) 94 (14.6) 69 (14.0) 25 (16.6)
Oncocytoma 48 (6.9) 23 (4.6) 24 (15.8)
Angiomyolipoma 4(0.6) 4(0.8) 0
Others 43(-) 42 (-) 1(-)
No Biopsy/Data not available, n (%) 49 (76) 39 (7.9) 10 (6.6)
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Table 2 - Treatment and oncological outcomes.

Overall CRYO RFA P value
(n=643) (n=492) (n=151)
Technical success*, n (%) 616 (95.8) 475 (96.5) 141(93.4) 0.09
Intraoperative complications, n (%) nQ1.7) 1(3.3) 0 0.02
Overall postop. complication, n (%) 60 (9.3) 51(10.4) 9 (6.0) 0.1
Major postop. complications, n (%) 6 (0.9) 4(0.8) 2(1.3) 0.06
Hospital stays, days, median (IQR) 2(1-3) 2(1-3) 2(1-3) 0.3
Last follow-up, months, median (IQR) 415 (39-42) 43 (42-44) 37 (35-39) 0.07
30-day readmission, n (%) 4(0.8) 3(0.6) 1(0.6) 0.5
Local recurrence, n (%) 96/536 (17.9) 65/417 (15.6) 27/119 (22.7) 0.07
Time to recurrence, months, median (IQR) 12 (10-14) 12 (10-14) 11 (10-13) 04
Distant metastasis, n (%) 24/536 (4.5) 17/417 (4.) 7/119 (4.6) 04
Time to distant metastasis, months, median (IQR) 23 (22-25) 17 (15-19) 26 (24-28) 0.26
Deaths, n (%)
Overall 14/536 80/417 34/119 0.3
Cancer-related (21.3) (19.2) (28.6) 0.7
11/536 (2) 8/417 (1.9) 3/119 (2.5)
Time to Death, months, median (IQR) 31(28-34) 40 (37-43) 39 (38-40) 0.1

* Treatment and oncological outcomes of patients undergoing cryotherapy and radiofrequency ablation

and RFA were 89% and 87.4%, respectively (p=0.8)
(Figure-1C). At 5 years, there were 124 patients still at
risk in the CRYO group, and 41 in the RFA group.
Trifecta outcome was achieved by 496 pa-
tients (76.3%), of which 324 (77.7%) received CRYO,
and 85 (71.4%) underwent RFA, with no statisti-
cally significant difference between the two groups
(p=0.3). According to logistic regression analysis,
both BMI (odds ratio [OR] 1.08, 95%CI 1.02-1.15) and
RENAL score >7 (OR 1.21, 95%CIl 1.08-1.57) was relat-
ed to a decreased likelihood of trifecta achievement.

DISCUSSION

To the best of our knowledge, this study rep-
resents among the few to compare mid to long-term
oncological outcomes of CRYO and RFA in a large
multicenter setting. Our findings corroborate the

existing evidence which is mostly based on single-
center case series (Table-3).

Analyzing patients’ baseline characteris-
tics, our groups showed comparable features. Look-
ing at those that can potentially influence the PTA
outcomes such as BMI (13), tumor position (14), and
complexity of the renal mass (15) we found no dif-
ferences in the two groups. This mitigates potential
selection bias and confounding factors, especially
analyzing the oncological outcomes.

No significant difference between CRYO and
RFA was observed in terms of oncological outcomes.
Image-based technical success was achieved in
96.5% of patients after CRYO and 93.4% after RFA,
without difference (p=0.09). Concerning RFA, early
results by Tracy et al. indicated a technical success
rate of 97% after the primary procedure, with a mean
follow-up of 27 months (16). More recent data with a
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Figure 1 - Kaplan-Meier curves of oncological outcomes for patients undergoing percutaneous thermal
ablation: A) recurrence-free survival; B) metastasis-free survival; C) overall survival.
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longer follow-up at 62.8 months showed a success
rate of 90% after RFA treatment (17). As for CRYOQ,
our success rate aligns with those reported in the lit-
erature. Indeed, two single-arm retrospective studies
assessed a success rate of 95% (14, 18). Our com-
parative analysis reaffirms these promising results of
percutaneous TA, extending them to a large multi-
institutional setting (19). It can be argued that the use
of computed tomography during the percutaneous

Int Braz J Urol. 2025; 51: €20240565

approach offers a more precise visualization of the
ice ball for CRYO and facilitates treatment monitor-
ing for both modalities, in contrast to the use of ul-
trasound in laparoscopic technique (20). Indeed, in-
traoperative ultrasound guidance can play a valuable
role in developing a tailored surgical approach dur-
ing kidney surgery (21).

When we look at time-to-event outcomes,
our cohort shows encouraging results, without sig-
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Table 3 - Review of the available literature on percutaneous thermal ablation.

Author Year Design Technique Patients Outcomes* Follow-up
RFS css 0s Success (months)
rate
Tracy, et al. (16) 2010 Single center RFA 215 93% 85% 97% 27
Single arm
Retrospective
Marshall, et al. 2020 Single center RFA 100 92% 75% M00% 62.8
(17) Single arm
Retrospective
Kim, et al. (39) 2013 Single center CRYO 124 85% 100% 85% 87% 30.2
Single arm
Retrospective
Knox, et al. (18) 2020 Single center CRYO 277 95.6% 274
Single arm
Retrospective
Bhagavatula, et 2020 Single center CRYO 307 RFS: 88% 99% 76% 4
al. (40) Single arm Local RFS:
Retrospective 95%
Stacul, et al. (14) 2021 Multicenter CRYO 338 82.4% 91% 95.9% 26.9
Single arm
Retrospective
Andrews, et al. 2019 Single center PN vs CRYO/ 1422 PN: 97.7% PN: 99.3% PN: 92% 6.3-9.4 years
(25) Comparative RFA RFA: 95.9%, RFA:95.6% RFA: 72%
Retrospective CRY0:95.9% CRY0:100%  CRYO:77%
p>0.05 p>0.05 p<0.05
Millan, et al. (24) 2022 Multicenter PN vs CRYO/ 2276 PN: 97.4% PN: 99% 24-28.8
Comparative RFA PTA: 88.1% PTA: 97.4%
Retrospective p<0.05 p=0.9

* Review of the available literature on percutaneous thermal ablation

nificant differences between the two groups. RFS
rates were 85.7% and 84.9% at 5 years after CRYO
and RFA, respectively (p=0.2). MFS rates of 96.9%
for CRYO, and 95.8% for RFA were reported (p=0.4).
Moreover, OS was 89% and 87.4% for CRYO and RFA,
respectively (p=0.8). While these outcomes are in
line with those previously reported in literature (22),
evidence comparing ablative treatments to PN re-
mains inconclusive (23). Millan et al. directly com-
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pared PN to PTA, revealing a significantly higher
2-year local or distant RFS for the former (97.4% vs
88.1%, p=0.003) (24). However, the relatively short
follow-up period and potential sample size discrep-
ancies after propensity-score matching may account
for these conflicting results. Conversely, Andrews et
al. reported no significant differences in local RFS
(PN: 97.7%, RFA: 95.9%, CRYO: 95.9%, all p>0.05),
and distant MFS (PN: 98%, RFA: 93%, CRYO: 100%, all
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p>0.05) for cT1a renal masses, with a longer follow-
up (25). In our prior experience with PN compared
to PTA, we observed similar outcomes, with local re-
currence occurring in 4% vs. 6.7% (p=0.3) and the
onset of metastasis in 6% vs. 7.5% (p=0.4) of patients,
respectively. Moreover, a superior safety profile for
PTA emerged as evidenced by lower postoperative
complication rates and better preservation of renal
function (26). This may confer an additional advantage
to PTA over PN, particularly in more fragile patients (27).

Our findings revealed a low rate of postopera-
tive overall (9.3%), and major complications (0.9%) in the
overall cohort, with no significant difference between the
two techniques. Interestingly, CRYO showed significantly
higher intraoperative complications when compared to
RFA (3.3% vs. 0%, p=0.02). However, the clinical signifi-
cance of this result is uncertain. The overall percentage of
intraoperative complications remains low, and consistent
with those of previous studies (28, 29). The low incidence
of intra- and postoperative complications may speculate
an advantage of the percutaneous approach when com-
pared to laparoscopic procedures, as higher complication
rates have been previously reported in studies on following
laparoscopy TA (30). For this reason, AUA recommends a
percutaneous approach when ablation is considered as a
therapeutic option (3).

Another paramount outcome of nephron-sparing
surgery is the preservation of renal function (31). Accord-
ing to a retrospective analysis by Woldu et al, PTA tech-
niques allowed better preservation of renal parenchyma,
especially when compared to PN. In their analysis, the au-
thors observed that the kind of surgery was the strongest
predictor of renal parenchyma volume preservation (32).
In a multicenter comparative analysis of trifecta outcomes,
we reported a significant worsening of postoperative renal
function 1 year after PN, compared to PTA (33). Neverthe-
less, some other studies did not identify any significant dif-
ferences between PN and CRYO (34) or RFA (35), making
it difficult to draw conclusions on this subject. However,
potential reasons for poorer parenchymal preservation
after PN include the greater complexity of treated renal
masses, as well as the vascular clamping and the tension
created by renorrhaphy, which may contribute to addi-
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tional tissue loss (32). Therefore, a comprehensive evalu-
ation of oncological, surgical, and functional outcomes
becomes pivotal when counseling patients on potential
treatment options, to provide patient-tailored solutions, es-
pecially when a nephron-sparing treatment is mandatory.

We evaluated the efficacy of these techniques us-
ing a surrogate of surgical success as the trifecta, which
has been extensively reported for PN (36). However, it is
not routinely used for PTA studies. The trifecta can help
authors compare different studies and techniques. In
our cohort, CRYO and RFA appeared comparable in tri-
fecta achievement rates. Our analysis suggested that BMI
and a higher RENAL score could adversely affect trifecta
achievement. Similar findings were observed in the trifec-
ta analysis of patients undergoing PN, where these same
variables, among others, were inversely related to trifecta
achievement (37). Indeed, this composite outcome cor-
roborates the overall success quality of these procedures
and the comparability of their long-term results.

This study provides novel insights into the long-
term efficacy of CRYO and RFA as nephron-sparing treat-
ments for SRMs in a multicenter international cohort,
differing from prior studies limited to single-center data.
Moreover, the application of trifecta outcomes as a com-
prehensive measure of treatment quality, an approach
rarely used in PTA research, advances our understand-
ing of the optimal application of these techniques.

Our study has limitations that should be rec-
ognized when interpreting our findings. Firstly, the ret-
rospective design has inherent biases that could un-
dermine the accuracy of our results. Furthermore, its
multicentric nature could imply dissimilarities in terms
of surgical techniques and follow-up protocols, poten-
tially resulting in discrepancies in outcomes. However,
despite these constraints, our study presents a large
multicenter cohort comparison of long-term oncologic
outcomes between CRYO and RFA. Future research
and prospective clinical trials are warranted to address
the need for high-quality prospective data regarding the
clinical effectiveness of PTA in treating SRMs. A recent
feasibility study demonstrated the viability of a cohort-
embedded randomized controlled trial comparing PTA
and robot-assisted PN (38).
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CONCLUSIONS

CRA and RFA ablation both provide favorable
and durable cancer control and preservation of renal
function in the treatment of cT1a renal masses. While
complication profiles between the two techniques
vary slightly, their comparable long-term oncologic
outcomes support their use as effective nephron-
sparing alternatives for poor surgical candidates.
Prospective studies are encouraged to further sub-
stantiate these findings and refine patient selection
criteria.
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ABSTRACT ARTICLE INFO
Purpose: The accurate diagnosis of prostate cancer (PCa) remains challenging, particu- Zeng Zhou

larly because standard biopsy techniques do not routinely include anterior zone, leading to
potential missed diagnoses in this region. This study evaluates the accuracy and safety of
biplanar stereotactic biopsy for diagnosing anterior clinically significant PCa (csPCa).
Materials and Methods: After propensity score matching analysis, data from 256 patients
were retrospectively analyzed, including 128 in the biplanar group (transrectal targeted bi-
opsy with transperineal systematic biopsy) and 128 in the monoplanar group (transperineal
targeted biopsy with transperineal systematic biopsy). PCa detection rates, lesion locations,
csPCa, clinically insignificant PCa (ciPCa), and complication incidences were compared.
Univariable and multivariable logistic regression models evaluated factors influencing bi-
opsy outcomes.

Results: No significant differences were observed in overall PCa detection, ciPCa, posterior
lesions, or postoperative complications between biplanar and monoplanar groups. The bi-
planar group demonstrated a higher detection rate for anterior csPCa (P=0.025). The overall
International Society of Urological Pathology grade group (ISUP GG) distributions for Pros-
tate Imaging Reporting and Data System (PI-RADS) scores 3 to 5 were not significantly dif-
ferent. Logistic regression identified age and PSA levels as independent predictors of higher
detection rates, while univariable analysis showed that prostate volume had a significantly
smaller effect on PCa detection rates in the biplanar group compared to the monoplanar
group. Postoperative complications showed no statistically significant differences.
Conclusions: In conclusion, biplanar stereotactic biopsy was superior to monoplanar bi-
opsy in detecting anterior csPCa. Both methods demonstrated no significant differences in
overall PCa detection rates and safety.
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INTRODUCTION

Prostate cancer (PCa) is the second most fre-
quently diagnosed cancer in males worldwide, rank-
ing first in Europe and the United States (1). In recent
years, the incidence of PCa has been increasing in
China (2). Transrectal prostate biopsy (TRBx) primar-
ily detects PCa in the posterior region of the prostate,
but it has limited effectiveness in identifying can-
cers located in the anterior portion (3). Transrectal
ultrasound (TRUS)-guided biopsies have been the
routinely performed technique for detecting PCa,
however, this method suffers from inadequate visual-
ization of the target, leading to the underdiagnosis of
clinically significant PCa (csPCa) (4).

Transperineal prostate biopsy (TPBx), by im-
proving the sampling of the anterior prostate, has
been shown to increase the detection of csPCa in pa-
tients under active surveillance, which underscores
the importance of early intervention in reducing the
likelihood of disease progression and associated
morbidity (5). Furthermore, the development of mul-
tiparametric magnetic resonance imaging (mpMRI)
and the introduction of Prostate Imaging Reporting
and Data System (PI-RADS) have significantly influ-
enced the diagnostic approach to PCa, particularly
for csPCa (6). Studies indicate that MRI-TBx achieves
higher detection rates of csPCa while reducing the
identification of clinically insignificant prostate can-
cer (ciPCa) compared to systematic biopsy (7). The
biplanar stereotactic biopsy method, which com-
bines transrectal targeted biopsy with transperineal
systematic biopsy, is designed to capitalize on the
sensitivity of mpMRI. It was observed that prostate
evasive anterior tumors were detected late and often
presented with high grades (8). Both biopsy methods
were performed by the same group of urologists, all
with the same qualifications and expertise.

In our study, we aimed to investigate whether
biplanar stereotactic biopsy could offer an advantage
in detecting anterior csPCa compared to monoplanar
biopsy, which combines transperineal targeted biop-
sy with transperineal systematic biopsy. To minimize
confounding factors, we applied propensity score

Int Braz J Urol. 2025; 51: €20240630

matching (PSM) to control for selection bias. This
study has the potential to propose a prostate biopsy
method that enhances the detection rate of csPCa,
particularly in the anterior region.

MATERIALS AND METHODS

Study population

The study retrospectively included the clini-
cal data of 983 patients admitted to Shanghai Gen-
eral Hospital for prostate biopsy from May 2020 to
December 2023. After applying the exclusion crite-
ria, 271 patients were excluded, leaving a total of 712
patients. The cohort was subdivided into two groups
based on the technique used at the two campus di-
visions of Shanghai General Hospital: 265 patients
at the northern campus underwent biplanar biopsy,
while 447 patients at the southern campus under-
went monoplanar biopsy. Following 1:1 PSM, a final
cohort of 256 patients was selected, including 128
patients in the biplanar group and 128 in the mono-
planar group. Eligible patients for the study were
those with the following criteria: (1) elevated pros-
tate-specific antigen (PSA>4 ng mL-1); (2) abnormal
digital rectal examination; (3) monitoring of PCa;
(4) PI-RADS score greater than 2. Exclusion criteria
included the following: (1) a negative multiparamet-
ric MRI (PI-RADS < 2); (2) incomplete clinical data;
(3) use of 5-alpha-reductase inhibitors in the past 6
months; (4) presence of a urinary tract infection or
prostatitis within the preceding three months; (5) pa-
tients with prior prostate biopsy. Figure-1 illustrates
the flowchart of subject selection. This study was
approved by the Shanghai General Hospital Clini-
cal Research Ethics Committee (Institutional Review
Board number: IRB: K-2024-011) and registered in the
Chinese Clinical Trial Register (ChiCTR2400087842).

Clinical characteristics

In this retrospective study, all available cases
were collected for comprehensive evaluation of both
methods using medical records and medical coding
information. The study gathered data on patient age,
pre-biopsy PSA levels, MRI reports prior to biopsy,
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Figure 1 - Flow chart and diagnostic accuracy for detection of anterior and posterior PCa between biplanar
and monoplanar groups. PI-RADS, Prostate Imaging Reporting and Data System; ciPCa, clinically insignificant
prostate cancer; csPCa, clinically significant prostate cancer.
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biopsy indications, and results of histopathological
examination. Prostate volume was measured using
TRUS and calculated with the ellipsoid volume for-
mula: Prostate volume (mL) = (11/6) x (anterior-pos-
terior diameter [cm]) x transverse diameter (cm) x
superior-inferior diameter (cm).

Biopsy protocol

All patients received either biplanar stereo-
tactic biopsy or monoplanar biopsy within one week
following their mpMRI examination. A rectal needle
guider was used to target suspicious cancer regions
identified on mpMRI, guided by an ultrasound fusion
device (GE Logic E9, GE Healthcare, Milwaukee, WI,

USA). Biopsies were performed using a Bard biopsy
gun equipped with disposable 18-G needles (MC1616
and MC1820, Bard Company, USA). Figure-2 illus-
trates the biplanar and monoplanar biopsy schemes.
In the biplanar group, TRBx were performed to ob-
tain 2-4 cores from each lesion, with assistance from
MRI-TRUS image fusion software (Supplementary
Figure-1). For the monoplanar group, 2-4 targeted
TPBx cores were acquired from each lesion, utiliz-
ing the ultrasound device for transperineal targeted
biopsy (HI VISION Preirus, Hitachi Medical Systems,
Japan). After the targeted biopsy, a 12-core system-
atic transperineal biopsy was performed, and the
standardized biopsy specimens were sent for patho-

Figure 2 - Schemes of biplanar biopsy and monoplanar biopsy. (A) Schemes of biplanar biopsy on prostatic
coronal and sagittal plane. (B) Schemes of monoplanar biopsy on prostatic coronal and sagittal plane. TZ,
transition zone; PZ, peripheral zone; CZ, central zone; AFMS, anterior fibrous muscle matrix; U, urethra.
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logical analysis. Both biopsy methods were performed
by the same group of urologists, all with the same quali-
fications and expertise.

Pathology and PCa diagnosis

The pathologic evaluation of the biopsy cores,
which was conducted and cross-verified in a blinded
manner to reduce potential bias, reported the number
of total positive cores/total cores, Gleason score, and
the International Society of Urological Pathology grade
group (ISUP GG). The cancer suspicious regions identi-
fied through mpMRI offered relevant information about
the location of PCa lesion. Regarding the urethral level
as a reference, PCa were further classified into ante-
rior and posterior lesions (Supplementary Figure-2).
Lesions identified on MRI were characterized accord-
ing to the PI-RADS criteria. Histopathology results were
classified using the ISUP GG, with PCa lesions scoring
ISUP GG 2-5 deemed csPCa. Lesions with a maximum
ISUP GG of 1 were regarded as clinically insignificant
PCa (ciPCa).

Propensity score matching

To minimize confounding factors and re-
duce bias between the two groups, the cohorts were
matched using propensity scores derived from logistic
regression based on patients' age, PSA, prostate vol-
ume, and PI-RADS scores. Biplanar group patients were
matched to monoplanar group patients at a 1:1 ratio us-
ing a nearest neighbor matching algorithm. A caliper
width of 0.25 standard deviations of the logit of the pro-
pensity score was applied. After matching, 128 patients
were selected in each group, with unmatched patients
excluded from further analysis. This achieved balance
across covariates as confirmed by standardized mean
differences below 0.1 for all variables. Post-matching,
the balance was assessed and confirmed through vi-
sual inspection of propensity score distributions and by
calculating standardized mean differences. Addition-
ally, a jitter plot of individual cases, a histogram of in-
dividual differences, and a histogram of standardized
differences were generated (Figure-3). PSM was con-
ducted using the ‘'matching’ package in R version 4.2.0
(R Project for Statistical Computing) (9).

Int Braz J Urol. 2025; 51: €20240630

Statistical analysis

Measurement data were expressed as mean +
standard deviation for normally distributed data, or me-
dian with interquartile range (IQR) for non-normally dis-
tributed data. Count data were expressed as frequency
(n) and percentage (%) with the chi-square test, and dif-
ferences were considered statistically significant at P <
0.05. To compare the clinical characteristics of patients
between the groups, we employed Student'’s t-tests and
Mann-Whitney U tests. The chi-square test, univariate
and multivariate logistic regression analyses were used
to compare the two groups. In both multivariable and
univariable analyses, the effects were quantified using
odds ratios with 95% confidence intervals. All analyses
were conducted using SPSS (version 27.0) for general
statistical tests, and the R package was utilized for PSM
to ensure precise bias control and group balance.

RESULTS

Characteristics of patients

From May 2020 to December 2024, we identified
983 patients underwent mpMRI followed by prostate bi-
opsy and 271 patients were excluded after the exclusion
criteria were applied. A total of 256 patients were included
in this study after PSM, with 128 men in the biplanar group
and 128 men in the monoplanar group (Figure-1). The
characteristics of patients in the two groups are shown
in Table-1. A comparison of pre-procedure demographics,
including age, PSA, and prostate volume, showed good
match between the two groups (P = 0.05). The differences
in the number of biopsy cores taken, number of targeted
biopsy cores taken, positive cores, and PI-RADS scores be-
tween the two groups were not statistically significant (P
> 0.05). The monoplanar group had a significantly higher
mean number of positive targeted biopsy cores compared
to the biplanar group (p = 0.004), indicating a statistically
significant difference.

Prostate cancer detection rate based on lesion lo-
cation

Table-2 outlines the diagnostic outcomes for
both anterior and posterior prostate lesions in the bi-
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Figure 3 - Equitable comparison of baseline covariates (age, PSA levels, prostate volume, and PI-RADS)
distribution between the biplanar and monoplanar groups for diagnostic assessment. (A) Jitter plot showing
individual patients' propensity score distribution for biplanar and monoplanar groups. (B) Histogram depicting
the distribution of patients' propensity scores in the biplanar and monoplanar groups. (C) Baseline covariate
differences before and after matching.
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Table 1- Characteristics of patients according to prostate biopsy method.

Biplanar group (n=128) Monoplanar group (n=128) p value

Age, year, median (IQR) 67 (62-73) 67 (62-72) 04342
PSA, ng/mL, median (IQR) 9.8 (8.0-13.9) 9.2 (75-13.6) 0193°
Prostate volume, mL, mean (IQR) 52.1(40.6-61.4) 51.0 (41.8-59.9) 0.506°
PI-RADS

PI-RADS=3 73 (56.0%) 71(55.5%) 0.801°¢

PI-RADS=4 18 (14.4%) 21(16.4%) 0.602°

PI-RADS=5 37 (29.6%) 36 (28.1%) 0.953°
Number of cores taken, mean (IQR) 14,37 (14-15) 14.62 (12-15) 0.162°
Number of targeted biopsy 2.6 (2-3) 2.6 (2-3) 0.962°
cores taken, mean (IQR)
Positive cores, mean (IQR) 2.2 (1-4) 2.3(1-3) 0.653°
Positive targeted biopsy cores, 0.2 (0-1) 0.4 (0-1) 0.054°
mean (IQR)
Number of positive cores, n (%) Biplanar group (n=71) Monoplanar group (n=70)
1 15 (211%) 14 (20.0%) 0.835 ¢
2-3 22 (31.0%) 25 (35.7%) 0.591°¢
4-12 33(46.5%) 30 (42.9%) 0.610 ¢
>12 1(1.4%) 1(1.4%) 1.000 ¢

SD = standard deviation; PSA = prostate-specific antigen; IQR = Interquartile Range

@ students t test; ® Mann-Whitney U test; °chi-square test; ¢ Fisher's exact test
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Table 2 - PCa detection rates stratified by PCa lesion’s location.

Biopsy outcomes per subanalysis p value @
Biplanar group (n=128) Monoplanar group (n=128)

Overall detection rate 71(55.5%) 70 (54.7%) 0.900

ciPCa 13 (10.2%) 19 (14.8%) 0.257

csPCa 58 (45.3%) 51(39.8%) 0.376
Biplanar group (n=40) Monoplanar group (n=57)

Positive bi f i

o§|t|ve biopsy rate of posterior 23 (575%) 40 (70.2%) 0198

lesion

Posterior ciPCa 5 (12.5%) 9 (15.8%) 0.650

Posterior csPCa 18 (45.0%) 31(54.3%) 0.514
Biplanar group (n=88) Monoplanar group (n=71)

P0§|t|ve biopsy rate of anterior 48 (545%) 30 (42.3%) 0123

lesion

Anterior ciPCa 8 (9.1%) 10 (14.1%) 0.323

Anterior csPCa 40 (45.5%) 20 (28.2%) 0.025

PCa = prostate cancer; ciPCa = clinically insignificant prostate cancer; csPCa = clinically significant prostate cancer

2 chi-square test.

planar and monoplanar groups. Overall, 71 (55.5%) of
the patients had PCa detected in the biplanar group, of
which 58 (45.3%) were csPCa. The monoplanar group
identified 70 cases (54.7%) of PCa and 51 cases (39.8%)
of csPCa. Comparing the biplanar group and the mono-
planar group, we found no statistically significant dif-
ference in terms of the overall detection rate, csPCa
detection rate and ciPCa detection rate (P > 0.05). The
detection efficiency of biplanar biopsy compared to
monoplanar biopsy, stratified by ISUP GG, is detailed in
Supplementary Figure-3. When comparing the detec-

tion rates of anterior and posterior PCa lesions for the
two biopsy methods separately, it was found that the
biplanar biopsy had an advantage in detecting anterior
PCa lesions. The histopathological findings of the pos-
terior PCa lesion biopsy indicate that there is no sta-
tistically significant difference between the two biopsy
groups in detecting posterior PCa lesion and ciPCa (P >
0.05). The anterior csPCa lesion detection rate in the bi-
planar group was 45.5%, which was higher than that in
the monoplanar group (28.2%), and the difference was
statistically significant (P = 0.025; Table-2).
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To investigate whether there was a selection
bias in PI-RADS scores between the two groups that
could affect the detection rates of PCa, we compared
the detection rates of patients in both groups under
different PI-RADS scores. Supplementary Table-1
presents the breakdown of PI-RADS scores for cases
identified as csPCa and ciPCa in the biplanar and
monoplanar biopsy groups. There was no statistically
significant difference in the distribution of patients
with PI-RADS scores of 3-5 between the two groups
(P > 0.05). Supplementary Table-2 presents the bi-
opsy pathology results of patients in both groups
under different PI-RADS scores, stratified by tumor
location. Therefore, the advantage of biplanar biopsy
in detecting anterior csPCa is not attributable to dif-
ferences in PI-RADS scores between the two groups.

ISUP distribution by PI-RADS scores
Supplementary Table-3 shows the distribution
of ISUP GG in patients with different PI-RADS scores

for both biplanar and monoplanar biopsy groups. The
data highlight that for patients with a PI-RADS score of
5, the probability of having an ISUP GG = 4 was 51.4%
in the biplanar group compared to 38.9% in the mono-
planar group. Despite this observed difference, no sta-
tistically significant differences were found between
the two groups in terms of the distribution of ISUP GG
for PI-RADS scores 3to 5 (P > 0.05). This suggests that
while the biplanar method shows a higher detection
rate of more aggressive cancers (ISUP GG = 4) in pa-
tients with a PI-RADS score of 5, both biopsy methods
provide comparable pathological results overall for
PCa detection.

Predictors of prostate cancer detection
Multivariable and univariable logistic regres-
sion analyses identified age and PSA levels as inde-
pendent predictors of higher detection rates in both
the biplanar and monoplanar groups (Table-3). Patients
with lower prostate volume who underwent monopla-

Table 3. Univariable and multivariable binary logistic regression for analyzing the effects of biopsy methods
and patients’ clinical characteristics on prostate cancer detection rate

Univariable analysis

Multivariable analysis

Biplanar group, OR
(95% Cl), p value @

Monoplanar group, OR
(95% Cl), p value @

Biplanar group, OR
(95% Cl), p value @

Monoplanar group, OR (95%
Cl), p value @

Age 1,026 (0.989-1.065), 1,068 (1.015-1123), 0.012 1.071(1.018-1127), 1.058 (0.996-1124), 0.047
0.011 0.008
PSA 1032 (1.023-1.041), 1,041 (1.026-1.055), 1042 (1.037-1.078), 1,039 (1.022-1.055),
<0.001 <0.001 <0.001 < 0.001
Prostate volume 0953 (0.874-1039),  0.983 (0.902-1.071),0.039 0907 (0.805-1.021), 0.958 (0.862-1.066), 0.432
0.271 0107
PI-RADS
PI-RADS=3* - ; ] ;
PI-RADS=4 2.677 (0.927- 4,896 (1.685-14.228),0.004 3,041 (3.010-3163), 5,621 (1.753-18.022), 0.004
7.728),0.069 <0.001
PI-RADS=5 14,056 (4.489- 12142 (4186-35.217), 13106 (13.021-13.527), 15169 (4.689-49.074), <0.001

44,006), <0.001 <0.001 0.006
PSA = prostate-specific antigen; Cl = confidence interval; OR = odds ratio.
@ multivariable binary logistic regression; *reference group.
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nar biopsy initially showed a higher detection rate (OR:
0.983, 95% CI: 0.902-1.071, P = 0.027). However, this
association lost significance after multivariate adjust-
ment (OR: 0.958, 95% Cl: 0.862-1.066, P = 0.432). Strat-
ifying the cohort by maximal PI-RADS score showed
that detection rates of PCa were significantly higher
for patients with PI-RADS scores of 4 or 5 compared to
those with a score of 3 in both groups.

Comparison of biopsy complications

The comparison of biopsy complications
between the two groups revealed no statistically
significant differences in postoperative hematuria,
acute urinary retention, infection, and rectal bleed-
ing (P > 0.05). Specifically, 28 patients (21.9%) in
the biplanar group and 41 patients (32.0%) in the
monoplanar group presented with hematuria, with
the difference in incidence not being statistically sig-
nificant (P=0.067). Additionally, two patients (1.6%) in
the biplanar group and three patients (2.3%) in the
monoplanar group experienced acute urinary reten-
tion, with no statistically significant difference in the
incidence between the two groups (P > 0.05). Impor-
tantly, no cases of infection or rectal bleeding were
observed in either group.

DISCUSSION

Since Hodge introduced the 6-core TRUS-
guided biopsy as the standard for prostate biopsy, it
still faced a high rate of missed diagnoses (10). To
refine biopsy techniques, we aim to explore whether
biplanar stereotactic biopsy can enhance PCa de-
tection rates while minimizing complications. In this
study, mpMRI-TRUS targeted biopsy was employed
in both groups combined with systematic biopsy, as
it offers significant advantages in detecting csPCa
compared to systematic biopsy (42% vs. 26%, re-
spectively) (11). Recent studies have shown that com-
bining targeted biopsy with systematic biopsy sig-
nificantly increased the overall detection rate of PCa
(12). Additionally, MRI-TRUS targeted biopsy reduces
the overdiagnosis of ciPCa, leading to less overtreat-
ment (13). Siddiqui observed a 30% increase in csP-
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Ca detection with MRI-TRUS fusion targeted biopsy
compared to systematic biopsy, while the detection
rate of ciPCa decreased by 17% (14). This study uti-
lized a 12-core transperineal systematic biopsy,
which has been shown to improve the detection rate
of PCa without increasing complications compared
to the 6-core transperineal systematic biopsy (15).

The results of our study showed no signifi-
cant difference in the overall detection rate of PCa,
ciPCa, and posterior PCa between the biplanar and
monoplanar groups (P > 0.05). Specifically, system-
atic biopsies in both groups were performed via the
transperineal route. Prostate evasive anterior tumor
syndrome describes anteriorly located tumors that
can evade standard biopsy techniques but are de-
tectable through MRI, highlighting the need for fur-
ther examination to rule out PCa (16). Given these
challenges in detecting anterior lesions, TPBx offers
greater flexibility and accuracy, allowing for more
extensive sampling of the peripheral zone tissue
and a higher detection rate of csPCa in the anterior
prostate, which might be missed by TRBx. Pepe et al.
demonstrated that the transperineal route achieved
a markedly higher detection rate of anterior zone
csPCa compared to the transrectal approach, with
rates of 93.3% versus 25% (17). Therefore, the use
of TPBx for systematic biopsy in both groups in this
study helps to mitigate the potential bias of missing
anterior lesions with TRBx, strengthening the cred-
ibility of the biplanar biopsy’'s advantage in detecting
anterior lesions.

In comparing the detection rates of anterior
csPCa between the two groups of PSM-matched pa-
tients, the biplanar approach demonstrated superior-
ity over the monoplanar biopsy method (P < 0.05).
This difference may be attributed to the advantag-
es of biplanar stereotactic biopsy, which combines
transperineal and transrectal approaches, allowing
biopsies in both transverse and sagittal planes, thus
providing a broader sampling area. Both systematic
and targeted biopsies encounter difficulties in detect-
ing apical lesions, but a combined biopsy approach
can significantly enhance detection rates of PCa (18).
Targeted biopsy frequently misses cancers in the
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posterior region, while TRUS-guided biopsy often
fails to identify lesions located in the anterior region
(19). The biplanar biopsy method combines transrec-
tal and transperineal approaches, offering broader
access to different prostate regions and improving
detection, particularly for hard-to-reach anterior le-
sions. The transrectal approach may be more effec-
tive in patients with prostate volumes of 30-80 mL
and advanced stages (T3-T4), whereas the transperi-
neal approach shows greater efficacy in detecting
cancers at earlier stages (T1-T2) (20). The increased
sampling area of the biplanar method, similar to the
regional saturation biopsy approach shown to im-
prove the detection of clinically significant prostate
cancer by enhancing coverage of suspected regions,
potentially reduces the chance of missing significant
cancerous lesions, leading to more accurate diagno-
ses (21). Additionally, the biplanar biopsy technique
incorporates transrectal image fusion-guided biopsy,
enabling the clinician to integrate TRUS and mpMRI
images for precise lesion localization in the coronal
plane, thereby enhancing the accuracy of target-
ing. In contrast, the monoplanar approach, limited
to coronal plane biopsies, lacks sagittal plane sam-
pling, which complicates precise localization of an-
terior lesions using transrectal ultrasound alone (22).
This limitation requires exceptional biopsy skills and
accurate spatial judgment by urologists, increasing
the risk of localization errors and leading to a lower
detection rate of clinically significant PCa (23). This
makes the biplanar biopsy an effective screening
method for anterior PCa when indicated by mpMRI.
The results of both univariable and multivari-
able logistic regression analyses identified age and
PSA levels as significant independent predictors
of PCa detection in both biplanar and monoplanar
groups. Interestingly, in the monoplanar group, lower
prostate volume initially appeared to be associated
with higher detection rates, but this lost significance
after multivariate adjustment, suggesting other fac-
tors like age and PSA were more impactful (24, 25).
Furthermore, when stratifying by PI-RADS scores,
patients with PI-RADS 4 or 5 had notably higher de-
tection rates compared to those with a score of 3 in
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both biopsy groups (26). The strong predictive value
of PI-RADS scores, aligns with findings from prior
studies, including the recent validation of the BCN-
MRI PM, which demonstrated that mpMRI could reli-
ably predict csPCa, further emphasizing their utility
in PCa detection (27, 28). While both biopsy meth-
ods showed similar predictive trends, the data sug-
gest that a more individualized approach considering
patient-specific factors such as age, PSA levels, and
PI-RADS scores could optimize diagnostic accuracy.

There was no significant difference in the in-
cidence of hematuria or urinary retention between
the two groups following biopsy (P > 0.05). This aligns
with the findings of the recent ProBE-PC trial, which
demonstrated that there were no significant differ-
ences in postoperative complication rates between
TRBx and TPBx (29). In the biplanar group, transrectal
targeted biopsy with only 2-4 cores per lesion was
employed, reducing the likelihood of intestinal flora
entering the bloodstream via the intestinal wall and
prostate tissue, suggesting a safer procedure with
a lower risk of infectious prostatitis, as seen in the
lower complication rates of TPBx compared to TRBx
(30). This substantial reduction in infectious compli-
cations significantly improved the safety profile of
the biopsy. The remarkably low postoperative com-
plication rates observed in this study suggest that
both methods were comparably safe and effective for
urological procedures.

This investigation has several limitations.
Firstly, as a retrospective study, it may be subject
to inherent limitations. Although we attempted to
minimize confounding factors such as age, PSA, and
prostate volume through PSM, the process could not
fully eliminate selection bias. A prospective study and
blinded data processing would be valuable in further
validating our result. Secondly, this was a single-
center study with limited PSM samples. Future stud-
ies with larger sample sizes and multicenter designs
are needed to validate these findings. Finally, there
may be pathological verification bias, particularly in
patients diagnosed as cancer-free, since biopsy out-
comes were used as the reference rather than surgi-
cal pathology results.
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CONCLUSION

Biplanar stereotactic biopsy demonstrates
a notable advantage over monoplanar biopsy in the
detection of anterior csPCa lesions. Both biplanar
stereotactic biopsy and transperineal monoplanar
biopsy effectively detect PCa and ciPCa, while main-
taining comparable safety. In both biopsy groups,
age and PSA levels were key independent predictors
of PCa detection, with the biplanar biopsy showing
less impact from prostate volume compared to the
monoplanar biopsy. Biplanar stereotactic biopsy may
serve as an effective screening approach for detect-
ing anterior csPCa identified by mpMRI.

ABBREVIATIONS

ISUP = International Society of Urological Pathology
PI-RADS = Prostate Imaging Reporting and Data Sys-
tem

PCa = Prostate cancer; csPCa: Clinically significant
prostate cancer

ciPCa = Clinically insignificant prostate cancer
TRUS = Transrectal Ultrasound-Guided

TPB = Transperineal biopsy

TRB = Transrectal biopsy

mpMRI = Multiparametric Magnetic Resonance Im-
aging

PSA = Prostate-specific antigen

IQR = Interquartile Range

OR = Odds ratio

Cl = Confidence interval

SD = Standard deviation
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IBJU | BIPLANAR VS MONOPLANAR BIOPSY FOR ANTERIOR PROSTATE CANCER

APPENDIX

Supplementary Figure 1 - Software-assisted MRI-TRUS image fusion targeted biopsy. (a) Under transrectal
ultrasound, a hypoechoic lesion is observed on the right prostate (arrows). (b) Axial diffusion weighted images
(DWI) showed a large hyperintense signal lesion developed in the peripheral zone.
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Supplementary Figure 2 - Anterior and Posterior Classification of Prostate Cancer Lesions in Coronal and
Sagittal Planes. TZ, transition zone; PZ, peripheral zone; CZ, central zone; AFMS, anterior fibrous muscle
matrix; U; urethra.
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Supplementary Figure 3 - Distribution of ISUP grade group in monoplanar and biplanar groups for prostate
cancer diagnosis. ISUP: International Society of Urological Pathology.
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Supplementary Table 1 - Prostate cancer detection rates of three PI-RADS scores using different biopsy
methods.

PI-RADS Core Positive Biplanar group (n=128) Mono-planar group (n=128) p value
No PCa 58.9% (46/73) 66.2% (47/71)
0.690°
PCa 37.0% (27/73) 33.8% (24/1)
3
ciPCa 16.4% (12/73) 18.3% (13/71) 0.767°
csPCa 20.5% (15/73) 15.5% (11/71) 0.430°
No PCa 38.9% (7/18) 28.6% (6/21)
0.520°
PCa 611% (118) 71.4% (15/21)
4
ciPCa 16.7% (3718) 19.0% (4/21) 0.110°
csPCa 38.9% (718) 52.4% (11/21) 0.523°
No PCa 10.8% (4/37) 13.9% (5/36)
0.736°
PCa 89.2% (33/37) 86.1% (31/36)
5
ciPCa 2.7% (1/37) 5.6% (2/36) 0.615b
csPCa 86.5% (32/37) 80.6% (29/36) 0.494°

PI-RADS = Prostate Imaging Reporting and Data System; PCa = prostate cancer; ciPCa = clinically insignificant prostate cancer; csPCa =
clinically significant prostate cancer
2 chi-square test; ® Fisher's exact test

Supplementary Table 2 - Prostate cancer detection rates of three PI-RADS scores in anterior and posterior lesions.

Anterior Lesions (n=159) posteriors Lesions (n=97)
Core
PI-RADS " p value p value
Positive ) . Mono-planar
Biplanar group Mono-planar group Biplanar group
group
PCa 35.4% (17/48) 261% (12/46) 0.328° 40.0% (10/25)  48.0% (12/25) 0.569°
3
csPCa 20.8% (10/48) 10.9% (5/46) 0.1872 20.0% (5/25) 21.0% (6/25) 07332
PCa 54.5% (6/11) 50.0% (3/6) 1.000° 714% (5/7) 80.0% (12/15) 1.000°
4
csPCa 54.5% (6/11) 33.3% (2/6) 0.620° 714% (5/7) 60.0% (9/15) 1.000°
PCa 86.2% (25/29) 78.9% (15/19) 0.695° 100% (8/8) 94.1% (16/17) 1.000°
5
csPCa 82.8% (24/29) 68.4% (13/19) 0.304° 100% (8/8) 94.1% (16/17) 1.000°

PI-RADS = Prostate Imaging Reporting and Data System; PCa = prostate cancer; ciPCa = clinically insignificant prostate cancer; csPCa =
clinically significant prostate cancer
achi-square test; ® Fisher's exact test
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Supplementary Table 3 - ISUP of mono-planar and biplanar group according to the PI-RADS of the patients.

Pl- Biplanar group Mono-planar group Total

RADS
NoPCa ISUP=1 ISUP=2 ISUP=3 ISUP>4 Patients NoPCa ISUP=1 ISUP=2 ISUP=3 ISUP>4 Patients

3 46 12 8 4 3 73 47 13 4 3 4 7 144
(63.0%) (164%)  (11.0%) (5.5%) (41%) (66.2%)  (18.3%) (5.6%) (4.0%) (5.6%)

4 7 0 4 5 2 18 6 4 6 4 1 21 39
(38.9%) (0%)  (222%) (278%)  (111%) (286%)  (19.0%) (286%) (19.0%)  (4.8%)

5 4 1 3 10 19 37 5 2 6 9 14 36 73
(108%)  (2.7%) (81%)  (270%)  (514%) (139%)  (56%)  (167%) (250%) (389%)

Total 54 13 15 19 24 128 61 19 16 16 19 128 256
(432%)  (104%) (81%) (152%)  (19.2%) (466%) (145%) (122%) (122%)  (145%)

ISUP = International Society of Urological Pathology; PI-RADS = Prostate Imaging Reporting and Data System
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ABSTRACT ARTICLE INFO
Objective: The aim of this study is to evaluate the integrity and the microstructural charac-

teristics of the bladder mucosa graft harvested using a minimally invasive technique with Luciano A. Favorito

the Holmium laser (Ho-YAG) for the treatment of urethral stricture. https://orcid.org/0000-0003-1562-6068

Materials and Methods: We studied patients with urethral strictures greater than 2 cm, with

a urethroplasty indication. The patients were submitted to urethroplasty with the dorsal  Keywords:

onlay reconstruction by a single surgeon. After the urethral dissection we use the Ho-YAG  Urethral Stricture; Mucous
laser with a 550pg end fire laser fiber to obtain a fragment of bladder mucosa for the graft ~ Membrane; Histology
confection. A fragment of the bladder mucosa was fixed in a 10% buffered formalin to HE

and Masson'’s trichrome analysis for the tissue integrity. Five sections were stained, and five

fields of each section were selected. We used the Image J software, version 1.46r, loaded  gypmitted for publication:
with its own plug-in to determine tissue integrity. December 10, 2024
Results: We studied 11 patients (Mean age= 47.64); 9 (81.8%) with bulbar stricture and 2

(18.2%) with penile stricture (mean size = 4.63mm). The mean of bladder graft size was Accepted after revision:

53.64mm and the meantime of harvesting was 47.63 minutes. The histological study of the December 20, 2024

bladder wall graft showed an organization in accordance with normal standards, with the

presence of an intact urothelium in the bladder graft. The submucosal layer is preserved, Published as Ahead of Print:

joining the det toth theli d the coll d elastic fib I ized.
joining the detrusor to the urothelium and the collagen and elastic fibers are well organize January 03, 2025

Conclusion: The graft harvested from the bladder uroepithelium using Ho-YAG has its his-
tological integrity preserved, which makes this technique a viable option for reconstructive
surgery. However, more studies are needed to establish its long-term efficacy and safety of
this new technique.
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INTRODUCTION

The use of oral mucosa as a graft for the
treatment of urethral stricture is well established,
but not free from morbidity (1). Bladder mucosa has
been utilized in various forms of urethral reconstruc-
tion, particularly in cases where other graft materials
are not suitable or available (2, 3). For instance, Ozgok
et al. demonstrated the use of bladder mucosa grafts
in urethral reconstruction for patients with penoscrotal
or scrotal hypospadias, showing a complication rate of
28.6% (4). Similarly, Monfort et al. reported success-
ful outcomes using bladder mucosa grafts for urethral
strictures in children, with most patients achieving sat-
isfactory results (5). Additionally, Garat and Villavicencio
described the use of tubularized bladder mucosal grafts
for posterior urethroplasty, indicating good initial results
in challenging cases (6).

More recent techniques, such as those described
by Westin et al, involve the use of Holmium:YAG laser for
transurethral harvesting of bladder mucosa, which has
shown promising preliminary results for dorsal onlay
urethroplasty (7). These studies collectively support the
feasibility and effectiveness of bladder mucosa as a graft
material in urethroplasty, particularly in complex or recur-
rent cases where other graft options may be limited.

Studies showing the histological integrity of
bladder mucosa graft removed using laser have never
been done. Our hypothesis is that laser removal of the
bladder mucosa preserves the tissue integrity of the
graft. The aim of this study is to evaluate the integrity
and the microstructural characteristics of the bladder
mucosa graft harvested using a minimally invasive tech-
nigue with the Holmium laser (Ho-YAG) for the treatment
of urethral stricture.

MATERIALS AND METHODS

The study was approved according to the ethi-
cal standards of the hospital's institutional committee
on experimentation with human beings (IRB number
51456521.8.0000.5259).

We prospectively analyzed 11 patients, admit-
ted to our service between November 2021 and Janu-

Int Braz J Urol. 2025; 51: €20249923

ary 2024. Inclusion criteria consisted of patients having
a diagnosis of anterior urethral stenosis, with or without
recurrence, and were indicated for urethroplasty with
graft (strictures greater than 2.5 cm). Exclusion criteria
included: genitourinary malformations, a history of pel-
vic radiotherapy, a history of bladder cancer, and those
with an indication for staged urethroplasty. Every patient
was staged using cystourethrography and uroflowmetry
except in those using a suprapubic urinary diversion.
All surgeries were performed by a single sur-
geon with experience in urethral surgery. Due to the
physical characteristics of the bladder mucosa (soft and
tenacious tissue), we chose to perform dorsal onlay (8)
or dorsum lateral onlay urethroplasty (9) to avoid diver-
ticula formation. After placing the patient in the lithot-
omy position, a perineal incision was made permitting
access to the bulbar urethra. The next step proceeded
with either the dorsal or lateral dorsum urethral dissec-
tion and following with location of the stenosis aided by
a urethral catheter, longitudinal section, and measure-
ment of the strictured urethral segment until reaching
the suspected healthy proximal and distal urethral areas.
A 22 or 18.5F resectoscope with a working ele-
ment adapted for the laser fiber was then passed through
the proximal urethrostomy followed by a urethroscopy
and cystoscopy using a 0.9% saline solution as irriga-
tion fluid (10). This is performed to aid in identifying pos-
sible bladder and/or urethral pathologies and anatomi-
cal landmarks for marking the graft donor region. The
Holmium Laser settings for energy were 0.5 to 0.8) and
frequency of 30 to 40 Hz. After filling the bladder to full
capacity, a rectangular marking of the donor graft area
was made immediately above the inter-ureteral bar (10).
Dissection of the graft was then performed us-
ing the 550um laser fiber, always going from lateral to
medial and subsequently from proximal to distal, being
that the deepest plane is the muscular layer of the blad-
der. Upon completing dissection, the graft is extracted
from the bladder’s interior using forceps and hemostasis
then performed on the edges of the donor area and a
small fragment of the graft was removed for histological
analysis.
The fragment of bladder mucosa was fixed in
10% buffered formalin, and routinely processed for paraf-
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fin embedding, after which 5um thick sections were ob-
tained at 15 ym intervals and studied by histochemical
methods. The sections were stained with hematoxylin-
eosin to assess the integrity of the tissue. We also per-
formed the staining with Masson's trichrome Five sec-
tions were stained, and five fields of each section were
selected. All selected fields were photographed with a
digital camera (Olympus DP70, Tokyo, Japan) under the
same conditions at a resolution of 2040 x 1536 pixels,
directly coupled to the microscope (Olympus BX51, To-
kyo, Japan) and stored in a TIFF file. We used the Image

J software, version 1.46r, loaded with its own plug-in to
determine tissue integrity.

RESULTS

We can observe the demographic data and the
etiology of urethral strictures of the patients studied in
Table-1. The patients’ ages ranged from 31 to 70 years
old (mean= 53.45). The mean of bladder graft size was
53.64mm (4 to 7 cm) and the meantime of harvesting
was 47.63 minutes (75 to 25 minutes).

TABLE 1 - The table shows the demographic data of the 11 patients submitted to urethroplasty with bladder

mucosa graft.

Patient Age  Comorbidities Etiology Prior Urethral Preoperative Operative Graft harvest  Grafit
Manipulation  urethrocystogroma technique duration Size
1 39 No Idiopathic No Bulbar urethral Kulkarni 60 min 6cm
stricture 5 cm
2 48 SAH Straddle Injury No Bulbar urethral Augmented 25 min 5cm
stricture 3 cm Anastomotic
Urethroplasty
3 63  Morbid obessity Pelvic Trauma No Bulbar urethral Kulkarni 30min 6cm
and SAH stricture 4 cm
4 53 No Pelvic Trauma  Urethroplasty Bulbar Stop Augmented 45 min 4cm
Anastomotic
Urethroplasty
5 45 No Idiopathic No Bulbar urethral Kulkarni 45 min 7cm
stricture 3 cm
6 46 No Pelvic trauma  Urethroplasty Bulbar urethral Kulkarni 60min 5cm
stricture 3,5 cm
7 31 Morbid obesity Idiopathic No Bulbar urethral Kulkarni 75 min 6cm
and SAH stricture 4 cm
8 62 SAH Idiopathic No Bulbar urethral Kulkarni 35 min 5cm
stricture 3 cm
9 62 SAH Indwelling No Bulbar urethral Kulkarni 30min 6 cm
Urinary stricture 3 cm
Catheter
10 49 No Idiopathic DVRU Bulbar urethral Kulkarni 25 min 6cm
stricture 4 cm
1 70 SAH and Indwelling No Bulbar urethral Kulkarni 32min 4cm
Diabetes Urinary stricture 3,5 cm
Catheter
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The histological study of the bladder wall
graft showed an organization in accordance with
normal standards, with the presence of an intact uro-
thelium in the bladder graft with no signs of com-
promise after laser removal (Figure-1). The bladder
mucosa graft was lined by transitional epithelium
(urothelium), which is composed of multiple layers
of cells. The submucosal layer was preserved, join-
ing the detrusor to the urothelium and the collagen
and elastic fibers were well organized. The lamina
propria lies beneath the urothelium and is composed
of loose connective tissue containing blood vessels,
nerves, and lymphatics and contains wispy, slender
fascicles of the muscularis mucosae (MM), which can
appear as individual or small groups of wavy muscle
fibers (Figure-2).

Figure 1 - The figure shows the final aspect of
bladder mucosa graft harvested with Holmium laser.
The white line shows the fragment that was used to
histological analysis.

Int Braz J Urol. 2025; 51: €20249923

DISCUSSION

The use of a laser to collect bladder mucosa
for urethroplasty is possible and was described for
the first time by Joseph Memmelaar, in 1947 (11) for the
treatment of 4 patients with hypospadias. Applying the
knowledge and technology of that time, the grafts were
harvested using an open technique and tubularized for
the repair of hypospadias in a 1-stage procedure, ob-
taining patency in 3 out of 4 patients after 1 year.

Specifically, the Holmium:YAG (Ho:YAG) la-
ser has been utilized for this purpose. A recent study
shows a technique for transurethral harvesting of
bladder mucosal grafts using the Ho:YAG laser. This
technique was applied in a series of patients under-
going dorsal onlay urethroplasty for anterior urethral
stricture. The results indicated that the procedure is
feasible and reproducible, with comparable outcomes
to other graft types used in urethroplasty (7). Another
study by Figueiredo et al. also supports the feasibility
of using the Ho:YAG laser for endoscopic harvesting
of bladder mucosal grafts (10). This study described
the successful application of this technique in a pa-
tient with a bulbar urethral stricture, further suggest-
ing that bladder mucosal grafts harvested with the
Ho:YAG laser could be a viable alternative to buccal
mucosa grafts in urethral reconstruction (10).

The use of buccal mucosa for urethroplasty
has been shown to retain its histopathological char-
acteristics after engraftment to the urethra. Soave et
al. found that buccal mucosa transplants maintain
their structure and are not overgrown with urothe-
lium after being integrated into the urethra (12). In our
study we observed the preservation of the histology
of bladder mucosa during the resection of graft with
laser. According to a study by Li et al., the freeze-
thaw technique can maintain the structure and bio-
logical function of bladder mucosa. The study dem-
onstrated that no significant histological changes
were observed in the frozen-thawed bladder mucosa
compared to fresh bladder mucosa, and the urethral
epithelial cells grew well postoperatively (13).

In our paper we studied the bladder histol-
ogy with hematoxylin and eosin (H&E) and Masson'’s
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Figure 2 - A) Photomicrograph showing the integrity of the bladder mucosa graft harvested with Holmium
laser. HE X20 Masson's trichrome X1000; B) Photomicrograph showing of the bladder mucosa graft in higher
augmentation. HE X40. C) Photomicrography showing the integrity of bladder mucosa. Masson’s trichrome
X20; and D) Photomicrography showing the bladder epithelium and mucosa structure of the graft harvested

with Holmium laser Masson'’s trichrome X20.
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trichrome. The bladder mucosa, when stained with
H&E, exhibits several distinct histological character-
istics characterized by the transitional epithelium, a
supportive lamina propria with variable muscle fiber
patterns, and a deeper muscularis propria with more
organized muscle bundles (14), which gives us sup-
port for the structural analysis of bladder mucosa in
our study. In the study by Julio Junior et al., Masson’s

gt
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trichrome stain was used to quantify connective tis-
sue and smooth muscle in the bladder structure of
fetuses with Prune Belly syndrome (15). This dem-
onstrates the utility of Masson’s trichrome stain in
analyzing the structural components of the bladder
mucosa. Additionally, Paner et al. utilized Masson'’s
trichrome stain to differentiate between muscularis
propria and muscularis mucosae in the urinary blad-
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der, further supporting its application in detailed
structural analysis of bladder tissues (16). Thus, Mas-
son’s trichrome stain is a valuable tool for examining
the structural details of the bladder mucosa, particu-
larly in distinguishing between different tissue types
such as collagen and smooth muscle.

The present paper has some limitations:
small sample, lack of ultra-structural analysis of blad-
der mucosa and longer follow-up.

In conclusion, our findings suggests that the
graft harvested from the bladder uroepithelium us-
ing Ho-YAG has its histological integrity preserved,
which makes this technique a viable option for re-
constructive surgery. However more studies are
needed to establish its long-term efficacy and safety
of this new technique.
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ABSTRACT ARTICLE INFO

Background: In the last decade, several studies have proven the effectiveness of low-in- Mathias Ferreira Schuh
tensity shock waves (LI-ESWT), but with several factors that make it difficult to carry out  https://orcid.org/0000-0003-1820-4565
systematic reviews.

Aim: To demonstrate the effectiveness of LI-ESWT and define the best tool for routine clini-  Keywords:

cal assessment of erectile dysfunction. Extracorporeal Shockwave
Materials and Methods: Twenty-one participants with purely vasculogenic erectile dys-  Therapy; Erectile Dysfunction;
function were selected and randomized to LI-ESWT or placebo. All patients underwent eval-  Ultrasonography, Doppler
uation with The International Index of Erectile Function (IIEF-5), V-EHS (new visual scale),

and standardized penile doppler ultrasound before and after shock wave therapy.

Outcomes: LI-ESWT has proven effective in the treatment of moderate erectile dysfunction, ~ Submitted for publication:
and the new V-EHS has demonstrated greater accuracy than Doppler in the diagnosis and ~ December 01, 2024
follow-up of erectile dysfunction.

Results: Using the IIEF-5 as a control tool, we observed a clinical response after 1 month,  Accepted after revision:
with a greater increase in the shock wave therapy arm of +3.21 points compared to + 0.57  December 10, 2024

in the sham group. At six months, the treated group showed a mean increase of 4.71 points

compared to baseline (p = 0.006), while those who received sham therapy had a decrease ~ Published as Ahead of Print:
(case = +4.71 points vs. sham control = -1.0, p = 0.006). Based on this observed difference,  January 10, 2025

we performed a comparative analysis between the V-EHS and penile doppler ultrasound to

observe whether the test results corroborated the IIEF-5 findings. The correlation between

V-EHS and IIEF-5 in the therapy group in the pre-therapy period was strong (r = 0.816, p

< 0.001), and at 6 months it increased to very strong (r = 0.928, p < 0.001). Penile Doppler

ultrasound did not show the same correlation strength with IIEF-5, presenting a moderate

Int Braz J Urol. 2025; 51: €20249927 1de1



correlation at 6 months (Pearson correlation score = 0.540),
as also demonstrated in the ROC curve through the V-EHS
AUC = 0.963 (p = 0.001) vs. Doppler AUC = 0.713 (p = 0,290).

Strengths and Limitations: The main strengths of the pres-
ent study are the blinded, randomized, placebo-controlled
clinical trial and the comparison between penile Doppler and

INTRODUCTION

Erectile dysfunction (ED) is a common condi-
tion that affects approximately 18 million men in the
United States. It is characterized by the persistent in-
ability to achieve or maintain an erection sufficient for
satisfactory sexual activity, which significantly affects
the quality of life (1). Among the current treatment op-
tions, low-intensity extracorporeal shock wave therapy
(LI-ESWT) has shown good results. Many studies and
international guidelines recommend it as an extra treat-
ment for men with mild to moderate vasculogenic erec-
tile dysfunction (2, 3).

This new therapy emerged with the hope of
being the only modality capable of acting directly on
the pathophysiology of ED, offering remodeling of the
erectile tissue and, therefore, some degree of recovery
of erectile function by promoting neovascularization,
which has a positive effect on penile hemodynamics (2-
4). However, like all new technologies especially those
involving highly technical aspects such as new devices
and different types of energy, along with physical as-
pects that are not familiar to the urologist's routine, this
therapy requires time and continuous verification to gain
the trust of doctors necessary for recommending it (4).

In this scenario, finding tools that allow clini-
cians to ensure the results obtained from this new treat-
ment modality can be considered a turning point in the
certification of this technology and in the safety of the
method's indication. Since the validation of the Erection
Hardness Score by Dr. John Mulhall and colleagues in
2007, this functional score has been extensively used in
clinical practice (5). However, the lack of standardization
in studies aimed at evaluating the improvement of erec-
tile dysfunction after shock wave therapy is notorious.
The established use of the IIEF-5, in addition to the EHS

Int Braz J Urol. 2025; 51: €20249927

a new visual classification for erection hardness score. The
limitations are the number of patients and the short follow-up.
Conclusions: LI-ESWT has proven effective in the treatment
of moderate vasculogenic erectile dysfunction, with optimal
results at 6 months. The new V-EHS offers a simple, reliable
and reproducible assessment of erectile function.

and penile Doppler ultrasound, has been conducted
without standardization to determine which parameters
demonstrate the most accurate results (6-8). Despite the
recognition of both the EHS and penile Doppler ultra-
sound as established tools in the evaluation of patients
with erectile dysfunction, the absence of a visual scale
for the EHS and the lack of standardization in penile
Doppler protocols complicates the interpretation of re-
sults. Recent efforts have been published in the sexual
medicine literature to address this need for standardiza-
tion (9-12).

In the present study, we observed the effects
of shock wave therapy using the International Index of
Sexual Function in its summarized version (lIEF-5) as a
control parameter to verify the correlation of the results
obtained through penile Doppler and an evaluation of a
new visual scale for the Erection Hardness Score (visual
erection hardness score - V-EHS). Our hypothesis is that
the LI-ESWT improves mild and moderate ED. We aim to
prospectively evaluate the efficacy of low-intensity shock-
wave therapy in patients with mild and moderate ED.

MATERIALS AND METHODS

The present study was approved according
to the ethical standards of the hospital's institutional
committee on experimentation with human beings.
We implemented a 2-arm stratified single-blinded ran-
domized controlled clinical trial to determine the im-
pact of sham versus LI-SWT on erectile function (IRB:
72872821.5.0000.5259). We confirm that all methods
used in this paper were carried out in accordance with
relevant guidelines and regulation in compliance to the
declaration of Helsinki.

Data were collected between June 2022 and
March 2024. The initial selection of patients was ac-

1de?2



cording to the baseline clinical complaint of erectile
dysfunction and the presence of moderate erectile dys-
function based on the validated International Index of
Erectile Function questionnaire (IIEF-5 - 8 to 21) in use
of tadalafil 5 mg daily. All pre-selected patients were re-
ferred for the Visual Erection Hardness Score (V-EHS),
which is derived from the original EHS (5) with the in-
clusion of some modifications that are described in the
Figure-1 and dynamic Doppler ultrasonography of the
penis in order to confirm the presence of vasculogenic
erectile dysfunction.

The criteria used in the positive determina-
tion of vasculogenic ED were: clinical history with
cardiovascular risk factors and penile doppler ultra-
sound with peak systolic velocity (PSV) < 30 cm/s,
end-diastolic velocity (EDV) > 5 cm/s, or cavernous
resistance index (RI) <0,9. The V-EHS and penile dop-
pler ultrasound evaluations were performed during a
pharmaco-induced erection test by recording the time
after intracavernous injection of trimix - 0.3 mL (pros-
taglandin 20 mcg/mL + phentolamine 4 mg/mL + pa-

Figure 1- The figure shows the Visual Erection Hardness Score (V-EHS). This score is derived from the original
Erection Hardness Score (5) but some modifications are incorporated: 1) The patient does not subjectively
score; 2) It presents a new image, facilitating the perception and differentiation between the stages; 3) The
scale itself, as we see above, is differentiated according to the axial resistance that the penis supports, which
is functionally and directly related to the penetrative capacity and 4) It allows standardizing the erection test
and the time of the re-dose (which should be done if a consistently hard erection (>3) is not obtained). In the
figure we can observe: 0: Penis does not enlarge; 1: Penis is larger but not hard; 2: The penis is hard, but not
hard enough to resist an axial force - it bends under a manual pulling force = not consistently hard erection;
3: Penis is hard, not completely hard, but resists an axial force - does not bends under a manual pulling force
= consistently hard erection; 4: Penis is completely hard and fully rigid.

Int Braz J Urol. 2025; 51: €20249927
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IBJU | SHOCK WAVE THERAPY FOR ED: COMPARING DOPPLER VS. V-EHS OUTCOMES

paverine 25 mg/mL) using as a basis for a re-dose the
visual rigidity score (V-EHS) (Figure-1). If, after 20 min-
utes, the patient did not achieve a consistently hard
erection (V-EHS = 3), a second dose was administered
with the same concentration and volume.

Patients were excluded in cases of: (1) unstable
psychiatric condition, (2) previous history of e penile/
urethral surgery, (3) proven hypogonadism and (4) se-
vere erectile dysfunction. The protocol of the present
study is shown in Figure-2. Patients were randomized in
a ratio of 1:1 into two groups: case-low intensity shock
wave therapy (n = 14) or control (sham group) (n = 7).

Our LI-ESWT protocol was performed in 12
sessions, twice a week, for 6 weeks. We used the elec-
tro-hydraulic generating unit with a focal shock wave
source (Omnispec ED1000; Medispec, Germantown,
MD, USA). For the shock wave therapy session, the
patient remained lying down in a supine position, the
penis was manually stretched, and a standard com-
mercial gel normally used for ultrasound was applied
to the entire area of interest. The shock waves were
distributed through the application probe to 8 sites: the
distal, middle, and proximal penile shafts (both sides)
and to the crura bilaterally, considering the final point

Figure 2 - The figure shows the protocol used during the present study.
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of interest to be the corpora cavernosa and not only
the penile shaft. Sessions consisted of 300 shocks
for each treatment site (2,400/session) at an energy
density of 0.09 mJ/mm2 and a frequency of 160/min.
For the sham group, the sessions occurred in a simi-
lar manner, with the application probe being applied
in an identical manner and the sound reproduced by
a speaker located attached to the generator. Patient
monitoring was performed in the outpatient clinic at 1,
3, and 6 months with IIEF-5, penile Doppler ultrasound,
and V-EHS.

The erection tests, the V-EHS assessment,
and penile Doppler ultrasound were performed by the
same examiner. Treatment success was defined as an
improvement of 4 points or more in the IIEF-5, as it had
greater clinical significance. All patients continued to
use tadalafil 5 mg throughout the study protocol.

Statistical analysis

The statistical analyses were performed using
IBM SPSS, version 20. Data were presented in tables of
means and standard deviations. A student's t-test for
independent samples was used to statistically evaluate
the differences between the Case and Sham groups for
the quantitative interval variables. To evaluate the differ-
ences over time (pre, 1 month, 3 months, and 6 months)
of the IIEF-5 and V-EHS scales, the nonparametric Fried-
man test was used, followed by Dunn's paired compari-
son tests. The differences between the Case and Sham
groups at each time point of the IEEF-5 and V-EHS scales
were verified using the Mann-Whitney test. To statistical-
ly evaluate the differences between groups, between as-
sessments (pre, 1 month, 3 months, and 6 months), and
the interaction between groups and assessments for
the measurements of peak velocity of the right (r-PSV)
and left (I-PSV) cavernous artery, the ANOVA technique
for repeated measures was used, with a within-subject
factor (repeated measure) and a between-subject fac-
tor. The within-subject factor was represented by the
assessments, and the between-subject factor was rep-
resented by the groups. The significance level used as
a criterion for acceptance or rejection in the statistical
tests was 5% (p < 0.05).
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The Pearson Correlation Index was used to
determine the value of the correlation coefficient. The
value of the correlation coefficient can range from - 1to
+1. The closer to -1, the stronger the negative correlation
between the variables (negative correlation indicates
that the higher the values of one variable, the lower the
values of the other variable tend to be). The closer to +1,
the stronger the positive correlation between the vari-
ables (positive correlation indicates that the higher the
values of one variable, the higher the values of the other
variable tend to be). Coefficient values close to 0 (zero)
indicate an absence of correlation.

For ROC curve, area under the curve (AUCs)
<0.5, between 0.5 and 0.7, between 0.7 and 0.8, and >0.8,
the test was considered worthless, acceptable, good, or
excellent, respectively. DeLong's empirical method was
used to compare the AUC without a pairwise approach.
All tests were 2-sided, and statistical significance was
considered at a P value<0.05.

RESULTS

A total of 21 patients completed the protocol
with 6 months of follow-up (6 patients in the sham group
were excluded after initial recruitment because they
missed more than one therapy session). The mean age
of patients was 62.71 + 9.38 years, and cardiovascular
risk factors were common among participants in both
groups (Table-1). The most frequent comorbidities were
systemic arterial hypertension (57.1%), followed by type
2 diabetes mellitus (23.8%).

All data regarding IIEF-5 parameters, penile he-
modynamic findings (PSV, EDF, and Rl), and V-EHS pre-
treatment at 1, 3, and 6 months are described in Table-1.
The diagnosis of arterial insufficiency was made in all
cases, with 3 patients in the treated group and 3 pa-
tients in the sham group requiring a re-dose of trimix to
achieve their best erection quality.

Before the sessions of shock wave therapy, the
group that would undergo treatment presented IIEF-5 of
14.29 + 3173 points and the control group (sham) 12.57
+ 2.507 points. After 1 month, the treated group present-
ed IIEF-5 of 17.50 * 6,430 and the control group (sham)
1314 £ 4.670 (p=0.149). After 3 months, the treated group
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presented IIEF-5 of 18.86 + 6.037 and the control group
(sham) (12.43 + 4.467) p-value = 0.020. Finally, at 6
months after low-intensity shock wave therapy, after 3
months of treatment, the treated group presented IIEF-5
of 19 + 5.657 and the control group (sham) 11.57 + 2.760
p-value = 0.006.

Before starting LI-ESWT, in the case group,
there was a strong positive correlation between IIEF-5
and V-EHS (r =0.816, p<0.001), indicating that even be-
fore the procedure, erectile function was strongly asso-
ciated with the new visual erectile function score. In this
same period, the correlations between IIEF-5 and the
systolic velocities of the right (r =0.415, p=0.140) and left
(r =0.217, p=0.455) cavernous arteries were not statisti-
cally significant.

After 1 month of LI-ESWT, in the treatment group,
the correlation between IIEF-5 and V-EHS increased to
very strong (r=0.945, p<0.001). The correlation between
[IEF-5 and the right cavernous artery was weak (r=0.436,
p=0.119), and between IIEF-5 and the left cavernous ar-
tery was weak (r=0.354, p=0.215), both of which were
not statistically significant. In the control group, the cor-
relation between IIEF-5 and V-EHS was also strong and
significant (r=0.872, p=0.011), but the correlations with
the right (r=0.348, p=0.445) and left (r=0.116, p=0.805)
cavernous arteries were not significant.

At 3 months, in the treatment group, the corre-
lation between IIEF-5 and V-EHS remained very strong
(r=0.970, p<0.001). The correlations between IIEF-5 and
the systolic velocities of the right (r=0.307, p=0.285) and
left (r=0.476, p=0.085) cavernous arteries were again
not statistically significant. In the control group, the cor-
relation between IIEF-5 and V-EHS remained strong
(r=0.868, p=0.011), and the correlations with the right
(r=-0.295, p=0.521) and left (r=-0.228, p=0.623) cavern-
ous arteries remained non-significant.

At 6-month final follow-up, in the treatment
group, the correlation between IIEF-5 and V-EHS re-
mained very strong (r =0.928, p<0.001). The correla-
tion between IIEF-5 and the right cavernous artery was
moderate (r =0.510, p =0.062), whereas the correlation
between IIEF-5 and the left cavernous artery was weak
(r=0.404, p=0.152). In the control (sham) group, the cor-
relation between IIEF-5 and EHS remained strong and
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significant (r=0.825, p=0.022), but the correlations with
the right (r =024, p=0.791) and left (r=-0.331, p=0.468)
cavernous arteries were not significant.

The ROC curves for V-EHS and PSV based on
clinical improvement in erectile function are shown in
Figure-3. The AUCs for right and left PSV and V-EHS to
discriminate clinical improvement from ED (4 or more
points improvement in IIEF-5) were 0.713 (p=0.035),
0.574 (p=0.290), and 0.963 (p=0.001), respectively. V-
EHS was rated as excellent, right PSV as good, and left
PSV as acceptable in discriminating clinical improve-
ment. Pairwise comparison of ROC curves showed a
statistically significant difference between V-EHS and
Doppler PSV (p=0.0301), with V-EHS showing a sensitiv-
ity of 100% and a specificity of 88.89% vs. 66.67% sensi-
tivity and 77% specificity for penile Doppler USG.

DISCUSSION

The present study demonstrated a significant
improvement in erectile function in patients treated
with LI-ESWT for mild to moderate vasculogenic
erectile dysfunction. This improvement was evidenced
by a mean increase of 4.71 points in IIEF-5 six months
after treatment, compared to a decrease of -1.0 points
in the placebo group, as shown in previous literature
demonstrating the short-term clinical efficacy of low-
intensity shock waves in cases of mild to moderate
vasculogenic erectile dysfunction (11, 12). A previous
review shows that LI-ESWT has the potential to promote
tissue remodeling through neovascularization and partial
recovery of erectile function (13). Although the efficacy of
LI-ESWT is promising, the review also highlights a lack of
standardization in terms of treatment protocols, including
the applied energy, number of sessions, and application
sites, factors that can influence the observed outcomes.
Despite being an innovative therapy, LI-ESWT still lacks
robust and higher-quality studies to consolidate its
clinical indication (14-20). The present study employed a
standardized protocol with 12 treatment sessions over six
weeks, which may explain the consistency of the short-
term results.

We observed a strong correlation between
V-EHS and IIEF-5 in the shockwave group. On the
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Figure 3 - The figure shows the ROC Curves for Visual Erection Hardness Score (V-EHS) and peak systolic
velocity (PSV) based on clinical improvement in erectile function with V-EHS showing a sensitivity of 100%
and a specificity of 88.89% vs. 66.67% sensitivity and 77% specificity for penile Doppler USG.
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other hand, penile Doppler only showed a moderate
correlation with IIEF-5 over the same period, suggesting
that V-EHS may be a more reliable predictor of erectile
function in the context of ED therapies. Considering
the findings described, the V-EHS presented greater
accuracy (sensitivity and specificity) when compared
to penile Doppler (PSV, EDF, and RI) in predicting
the degree of erectile dysfunction and the presence
of clinical improvement (or refractory ED) after low-
intensity shock wave therapy.

These findings are consistent with a previous
analysis (21-24), which compared EHS with penile Dop-
pler in a study of patients treated with non-surgical ther-
apy for ED. The study showed that EHS has predictive
value similar to or even greater than Doppler in iden-
tifying patients with refractory ED, defined as failure to
respond to non-invasive treatments such as sildenafil or
alprostadil therapy. In our study, the AUCs for predict-
ing clinical improvement in ED was higher for V-EHS
(AUC=0.963) compared to Doppler, which corroborates
previous findings (24).

We know that Penile Doppler ultrasound is
widely regarded as a valuable tool for assessing penile
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hemodynamics, but its clinical utility has been ques-
tioned in some contexts. Our study demonstrated that
penile Doppler did not show a high correlation with clin-
ical outcomes, as indicated by the low correlation coef-
ficients with IIEF-5 after six months of treatment. This
raises questions about the practical applicability of pe-
nile Doppler in certain therapeutic contexts, particularly
in non-invasive treatments such as LI-ESWT, promoting
the healthy question of whether the assessment of erec-
tion rigidity is not a more accurate form of assessment
because, in addition to inferring the vascular factor, it
also assesses the expansion of the tunica albuginea and
possible geometric alterations that cause penile insta-
bility, such as EHS and now the new V-EHS (25, 26).
This debate is highlighted by studies like that
of Morgado et al,, which point to the lack of addition-
al prognostic value provided by Doppler compared to
the simpler intracavernosal injection test (27). While
Doppler can provide detailed information about penile
blood flow, it is often seen as overly complex and time-
consuming, with little added value over a pharmaco-in-
duced erection test in predicting treatment response to
sildenafil or other oral therapies for ED. Additionally, the
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variability in Doppler protocols, such as the use of dif-
ferent vasoactive agents, doses, and time intervals, can
result in false diagnoses, as observed in other studies,
which report false-positive diagnosis rates of up to 47%
for venous-occlusive dysfunction.

In contrast to penile Doppler, V-EHS is a simple
and practical tool that can be easily applied by clinicians
during a pharmacologically induced erection assess-
ment. As the EHS has been validated in several studies,
such as that of Mulhall et al. (5), which demonstrated
that it is highly responsive and correlates well with other
measures of erectile function, such as IIEF, we think that
V-EHS may assume a very important practical param-
eter. Mulhall's study also highlights the ease of use of
EHS in clinical trials, being a direct and reliable mea-
sure of penile rigidity without the need for specialized
equipment or advanced technical skills exactly as the
new V-EHS (5). Furthermore, unlike even the subjective
evaluation by the patient through EHS, the new V-EHS
is carried out entirely by the examiner himself, during
the erection test, without the need for the patient's own
perception.

The results presented here further reinforce the
utility of V-EHS, suggesting that it may be an adequate
substitute for penile Doppler in many clinical situations,
particularly in the evaluation of patients undergoing
therapies for erectile dysfunction, not only LI-ESWT. The
simplicity and reproducibility of V-EHS, combined with
its strong correlation with IIEF-5, make it a valuable tool
for clinical practice, especially in resource-limited set-
tings.

Although our results are encouraging, both re-
garding the efficacy of LI-ESWT and the use of V-EHS as
an assessment tool, the lack of standardization across
studies is a recurring issue. As highlighted before, there
is an urgent need for greater standardization in terms
of treatment protocols and evaluation methods so that
clinical outcomes can be comparable and replicable.
Future studies should focus on expanding sample sizes
and standardizing treatment parameters, such as the
LI-ESWT energy dose, number of sessions, and the in-
tervals between them, as well as defining consistent
protocols for evaluating outcomes with V-EHS. With the
implementation of these measures and through the use
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of penile rigidometers, it will be possible to obtain more
accurate results and further validate the preliminary re-
sults of this study, in addition to consolidating LI-ESWT
as first-line therapy for moderate vasculogenic ED.

The present paper has some limitations: The
small sample size limits the generalizability of the find-
ings, as acceptance of LI-ESWT and the relatively short
follow-up.

CONCLUSIONS

In the present study, low-intensity shockwave
therapy was effective in the treatment of mild to moder-
ate vasculogenic erectile dysfunction, with results ob-
served from 1 month and optimized up to 6 months. The
use of the new visual erection hardness score provides a
simple, reliable, and reproducible assessment of erectile
function and is therefore also a practical tool that allows
the standardization of drug-induced erection testing.
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V-EHS needs more studies to consolidate its use in
clinical practice
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COMMENT

The current literature shows that low-intensity extracorporeal shock wave therapy (LI-EWST) appears
to be effective and safe for treatment of erectile dysfunction (ED) (1). In this manuscript, the authors report
that LI-ESWT is effective for the treatment of moderate vasculogenic ED, with optimal results after 6 months.
However, care is needed regarding these findings, especially due to the limitations of the study, including the
small sample size and short follow-up. Moreover, since the first publication about LI-EWST by Vardi in 2010,
there have been no high-quality studies that allow establishing the patient profile, type of energy, and ideal
application protocol needed to achieve clinically satisfactory results (2).

In addition, the study tries to define the best tool for routine clinical assessment of ED using the In-
ternational Index of Erectile Function (IIEF-5), V-EHS (a new visual scale), and standardized penile Doppler
ultrasound before and after LI-EWST. The authors observed a strong correlation between V-EHS and IIEF-5 in
the shock wave group. The V-EHS is derived from the original EHS (Erection Hardness Score) (3), but incor-
porates some modifications. The EHS is a single-item (“How would you rate the hardness of your erection?”)
patient-reported outcome for scoring erection hardness. Although the EHS is a simple, valid and reliable tool,
it is a patient’s subjective measurement of his own erection hardness. In V-EHS, the patient does not assign the
score subjectively and the erection hardness assessment is made by the examiner. Furthermore, the score is
obtained according to the axial resistance that the penis supports after a force applied by the examiner to its
tip during a drug-induced erection. Therefore, the V-EHS is not exclusively visual; instead, it is a modified EHS
in which the examiner evaluates the axial rigidity mechanically.

Erection hardness is a reflection of axial penile rigidity and characterizes the ability to penetrate and
achieve successful intercourse without penile bending (4). Therefore, V-EHS is a very interesting score which
is directly related to the penetration capacity and has a strong correlation with the IIEF-5. Thus, it is a valuable
tool for clinical practice, especially when an ultrasound device is not available. It can be an adequate substitute
for penile Doppler in the evaluation of ED. Despite this, the V-EHS needs more studies with better quality and
larger samples to consolidate its use in clinical practice.
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ABSTRACT ARTICLE INFO

Purpose: To evaluate the effect of real-time self-visualisation (SV) of the procedure during
flexible cystoscopy (FC) on pain and anxiety in male and female patients with no prior cys-
toscopy history.

Patients and Methods: Between Dec 2022-May 2024, 400 patients who underwent office-
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. . . . ) Keywords:
based FC were enrolled into prospective randomized study in accordance with CONSORT. . .
. o , i ) Anxiety; Cystoscopy; Patient
Patients were randomised into two groups (SV and no-SV) using sequential (1:1 ratio) ran- Comfort

domisation. To ensure equal numbers of male and female patients in each group, one con-
secutive male patient was assigned to the SV group, while the next male patient was as-

signed to the non-SV group; the same randomization was done for females. The primary i o
Submitted for publication:

August 30, 2024

endpoint was to evaluate the pain during FC (during urethral insertion of the cystoscope
and bladder examination stages) of both groups. The secondary endpoint was to evaluate
anxiety, patient satisfaction, and willingness to undergo the procedure of both groups.
Results: In males, significant lower pain scores were detected in SV group during urethral  Accepted after revision:
insertion of the cystoscope (1.4 vs. 4.8, p<0.001) and during bladder examination (0.9 vs. 31,  November 26, 2024
p<0.001). However, pain scores during urethral insertion of the cystoscope (1.9 vs. 2, p=0.38)

and during bladder examination (1.2 vs. 1.3, p=0.63) were statistically similar between two  Published as Ahead of Print:
groups in female patients. In both genders, significant lower anxiety levels, higher patient ~ January 05, 2025
satisfaction and higher willingness to undergo repeat cystoscopy were detected in SV

group.

Conclusion: SV during FC may be beneficial in reducing pain in male patients but not in

female patients. SV during FC has a positive effect on anxiety, patients’ satisfaction, and

willingness to undergo repeat procedures, regardless of gender.
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INTRODUCTION

Cystoscopy is a procedure frequently per-
formed by urologists in daily practice to diagnose
various urological conditions such as bladder tumour
(BT), benign prostatic hyperplasia, recurrent cystitis,
and urethral stenosis. Cystoscopy can be performed
in an operating room (under sedation, spinal block,
or general anaesthesia) or as an office procedure
(under local anaesthesia).

Office-based cystoscopies are important for
reducing the workload in the operating room, espe-
cially for BT patients who require multiple cystos-
copy procedures during follow-up each year. The
procedure is usually well tolerated; however, it may
cause mild to moderate pain, discomfort, and anxiety
in some patients, even when a flexible cystoscope is
used (1).

Experiencing pain during the procedure not
only impacts the patient's quality of life but also af-
fects the completion of the procedure. Patients may
sometimes need to interrupt the procedure due to
pain and postpone it to be performed under gener-
al anaesthesia. This can be particularly distressing
for BT patients who require multiple cystoscopies
throughout the year for follow-up. Pain and anxiety
may even lead patients to consider skipping follow-
up visits altogether.

Although pain relief methods such as intra-
urethral lidocaine-based lubricant application or dis-
traction techniques like listening to music or watch-
ing relaxing videos during the procedure are used to
alleviate pain and anxiety, an optimal solution has
not yet been achieved (2, 3). In recent years, random-
ized controlled studies (RCSs) have also been pub-
lished with conflicting results regarding the impact
of patients watching their own cystoscopy video
during the procedure as another distraction method
(4-10). However, these studies evaluate mixed patient
groups (male or female patients, first or repeat cys-
toscopy, cystoscopy alone or with additional proce-
dures such as JJ stent removal) and have relatively
small sample sizes. In some studies, most patients
had a history of BT and thus had undergone at least

Int Braz J Urol. 2025; 51: €20240498

one previous cystoscopy (4,7, 9). It is well known that
pain levels during the first cystoscopy are higher
compared to repeated cystoscopies in BT patients
undergoing surveillance (1).

We planned a randomised prospective study
to evaluate the effect of real-time self-visualisation
(SV) during flexible cystoscopy (FC) on pain and anx-
iety in male and female patients with no prior cystos-
copy history. The rationale for selecting patients with
no previous cystoscopy experience was to reveal the
impact of real-time SV more clearly on pain and anxi-
ety. Another distinction of our study from previous
research is that we designed and managed it accord-
ing to the Consolidated Standards of Reporting Trials
(CONSORT) statement.

MATERIAL AND METHODS

This prospective RCS was conducted at the
outpatient clinic of our hospital after institutional
ethical approval (Date:07.04.2021, Decision no:2021-
04/1099). This trial was designed and managed
based on the CONSORT guidelines (11, 12).

Determination of sample size

A power analysis was conducted using the
G*Power (v3.1.9.6) software to determine the sample
size. The sample size for the study was calculated
to achieve a power of 95%, with a significance level
set at 0.05. Estimated pain scores were based on the
mean pain values [mean VAS (Visual analogue scale)
scores were 1.66%1.4 and 4.39+2.4 in SV and no-SV
groups] reported in Soomro et al's study (8). Conse-
quently, a total of 210 volunteers were required, com-
prising 105 volunteers in each group. We aimed to re-
cruit 200 volunteers in each group to avoid potential
volunteer dropouts and statistical errors.

Patients, inclusion, and exclusion criteria

Four hundred patients (aged 18 or older) who
underwent office-based FC were included in the study
between Dec 2022 and May 2024. Indications for cystos-
copy were haematuria (suspicious of BT), lower urinary
tract symptoms (LUTS), and incontinence. Patients with
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a history of cystoscopy, active urinary tract infection,
those who could not communicate, understand written
material, or complete forms independently were exclud-
ed from the study. Additionally, patients with psychiatric
disorders, language barriers, or a history of urethral ste-
nosis (detected during the procedure) were not includ-
ed. Patients requiring other procedures during FC, such
as biopsy, fulguration for superficial BT, urethral dilation,
or removal of foreign bodies or JJ stents, were also ex-
cluded from the study. The study design is summarized
in the CONSORT flow chart (Figure-1).

Randomization

Patients were randomized into two groups
using sequential (1:1 ratio) randomization. To ensure
an equal number of male and female patients in each
group, one consecutive male patient was assigned
to the SV group, while the next male patient was as-
signed to the no-SV group. Similarly, one consecutive
female patient was assigned to the SV group, and the
next female patient was assigned to the no-SV group.

Cystoscopy procedure

Before the procedure, patients were posi-
tioned in the lithotomy position. After scrubbing with

Figure 1- Flowchart of the study.

an iodine-based solution and standard draping, local
anesthesia consisting of 2% lidocaine gel was ap-
plied to the urethra. A 15F flexible cystoscope (Fiber-
Cystoscope WL40, Richard-Wolf) was then inserted
through the urethral meatus. All procedures were
performed by final-year residents (MD, OC). For pa-
tients in the SV group, a monitor was positioned for
both the urologist and the patient. For patients in the
no-SV group, the monitor was positioned only for the
urologist.

The primary endpoint was to evaluate the
pain during FC in both groups. The secondary end-
point was to evaluate anxiety, patient satisfaction,
and willingness to undergo the procedure in both
groups.

Pain, satisfaction, and willingness to undergo the
procedure evaluations

The pain was assessed during the passage of
the cystoscope through the urethra and during the
bladder examination. Pain levels were quantified us-
ing a VAS ranging from 0 to 10, with higher scores
indicating greater pain. Additionally, patient satisfac-
tion and willingness to undergo repeat cystoscopy
(if needed) were evaluated using the VAS by a nurse

Assessed for eligibility (n=1264) |

Excluded (n=864)
Not meeting inclusion criteria (n=810)

Declined to participate (n=54)
Other reasons (n=0)

l

Allocated to intervention (n=200)
Received allocated intervention (n=200)

Did not receive allocated intervention (n=0)

l

Analysed (n=200)
Excluded from analysis (n=0)

g

&

&

m I

‘ Randomized (n=400) |

(=] l

-.§ Allocated to intervention (n=200)

Z Received allocated intervention (n=200)

ﬁ Did not receive allocated intervention (n=0)
(= | l

a Analysed (n=200)

g Excluded from analysis (n=0)
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who was blinded to the study protocol after the pa-
tient had dressed.

Anxiety evaluations

Before (after the patient was informed about
the procedure and possible complications) and im-
mediately after the cystoscopy, anxiety levels were
evaluated using the State Trait Anxiety Inventory
(STAI) by a nurse who was blinded to the study pro-
tocol. A self-reported anxiety inventory comprised
20 questions. STAI scores range from 20 to 80, with
higher scores indicating greater anxiety levels.

Statistical Analysis

Statistical analysis was performed using SPSS
version 25 (IBM, Chicago, IL, USA). The normality of the
data was assessed using the Shapiro-Wilk (W) Test.
Qualitative variables such as gender and indications
for cystoscopy were considered categorical. The Chi-
square test was used to compare categorical variables,
which were expressed as counts and percentages.
Quantitative variables, such as age, VAS scores, STAI
scores, heart rates, and systolic blood pressure val-
ues, were expressed as mean and standard deviation.
Student t-test was employed to compare independent
groups of quantitative variables. The p-value of < 0.05
was considered statistically significant.

RESULTS

General data and comparison of all patients ac-
cording to SV status without gender distribution
Four hundred patients (136 female and 264
male) were randomized into two groups (no-SV and
SV groups), taking into account gender distribution.
The mean age of the patients was 57.4%13.6 years. In-
dications for cystoscopy were haematuria, LUTS and
incontinence in 292(73%), 67(16.7%), and 41(10.3%)
patients, respectively. BT was revealed during FC
in 76 (19 %) patients. The mean pain scores on VAS
during urethral insertion of the cystoscope and dur-
ing bladder examination were 2.76+2 and 1.79+1.5,
respectively. Pre-cystoscopy and post-cystoscopy

Int Braz J Urol. 2025; 51: €20240498

anxiety levels on STAI were 50.4+17.6 and 35.2+13.5,
respectively. Post-cystoscopy patients' satisfaction
and willingness to undergo repeat cystoscopy levels
on VAS were 6.2+1.8 and 6.1+2, respectively (Table-1).

There were no significant differences be-
tween no-SV and SV groups in terms of patient age,
indications, presence of BT, pre-cystoscopy heart
rate, pre-cystoscopy systolic blood pressure, post-
cystoscopy systolic blood pressure, pre-cystoscopy
anxiety levels. Post-cystoscopy heart rate, pain dur-
ing urethral insertion of the cystoscope, pain during
bladder examination and post-cystoscopy anxiety
levels were significantly lower in SV group com-
pared with those in no-SV group (for all comparisons
p<0.001). Patients’ satisfaction and willingness to un-
dergo repeat cystoscopy were statistically significant
higher in SV group than no-SV group (for all com-
parisons p<0.001). Comparisons between no-SV and
SV groups are detailed in Table-1.

Comparison of female patients according to SV status

Post-cystoscopy heart rate was significantly
lower in SV group than no-SV group (p<0.001). No
statistically significant effect of SV on pain levels in
both stages (during urethral insertion of the cysto-
scope and bladder examination) of FC was detected
in female patients (p>0.05). However, post-cystosco-
py anxiety levels were statistically significant lower
in female patients who underwent SV(p<0.001). Post-
cystoscopy patients’ satisfaction and willingness to
undergo repeat cystoscopy were statistically signif-
icant higher in SV group than no-SV group (for all
comparisons p<0.001). Other variables were compa-
rable in SV and no-SV groups. Comparisons of female
patients are detailed in Table-2.

Comparison of male patients according to self-vi-
sualization status

Post-cystoscopy heart rate was significantly
lower in SV group than no-SV group (p<0.001). SV
was determined to have a statistically significant
positive effect on pain during urethral insertion of
the cystoscope, bladder examination stages and
post-cystoscopy anxiety levels in male patients (for
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Table 1- Comparison of patients according to self-visualization status in all patients without gender distribution.

Variables All patients no-SV SV p value
(n=400) (n=200) (n=200)
Age (Years), Mean + SD 574+13.6 579+13.3 57+14 0.48
Gender, n (%) -
Female 136 (34) 68 (34) 68 (34)
Male 264 (66) 132 (66) 132 (66)
Indication for cystoscopy, n (%) 049
Haematuria 292 (73) 150 (75) 142 (71)
LUTS 67 (16.7) 29 (14.5) 38 (19)
Incontinence 41(10.3) 21(10.5) 20 (10)
Presence of BT at cystoscopy, n (%) 76 (19) 37(18.5) 39 (19.5) 0.8
Pre-cystoscopy heart rate (beats/min), Mean + SD 69.2411.3 69+11.2 69.3+11.4 0.75
Post-cystoscopy heart rate (beats/min), Mean + SD 7894139 82.3+13.7 7554133 <0.001*
Pre-cystoscopy systolic blood pressure (mmHg), Mean 19+12.5 118.3+12.7 119.8+12.3 0.24
+ 8D
Post-cystoscopy systolic blood pressure (mmHg), Mean 124.3+19.2 124.241911 124.3+19.4 0.95
+8D
Pain during urethral insertion of the cystoscope (VAS), 2.76+2 3.9+21 1.6+11 <0.001*
Mean + SD
Pain during bladder examination (VAS), Mean + SD 179415 2.53£1.8 1.04+0.7 <0.001*
Pre-cystoscopy anxiety (STAI), Mean + SD 50.4+17.6 49.6+17.3 5114179 0.38
Post-cystoscopy anxiety (STAI), 35.2+135 4194145 284+77 <0.001*
Mean £ SD
Patients’ satisfaction (VAS), Mean + SD 6.2+1.8 4.9+13 76+1.03 <0.001*
Willingness to undergo repeat cystoscopy (VAS), Mean 6.1+2 45116 7611.05 <0.001*

+SD

BT = Bladder tumour; LUTS = Lower urinary tract symptoms; SD = Standard Deviation; STAI = State Trait Anxiety Inventory; SV = Self-visualization;

VAS = Visual analog scale

*Statistically significant

all comparisons p<0.001). Moreover, post-cystoscopy
patients’ satisfaction and willingness to undergo re-
peat cystoscopy were statistically significant higher
in SV group than no-SV group (for all comparisons
p<0.001). Other variables were comparable in SV and
no-SV groups. Comparisons of male patients are de-
tailed in Table-3.

DISCUSSION

In this RCS, we observed that SV during FC sig-
nificantly reduced pain in male patients, although this
effect was not observed in female patients. Additionally,
SV during FC was found to have a positive impact on
anxiety in both genders. A key difference between our
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Table 2 - Comparison of female patients according to self-visualization status.

Variables Female patients no-SV SV p value
(n=136) (n=68) (n=68)

Age (Years), Mean + SD 55 +13.6 56.6 +13.3 534 +137 017
Indication for cystoscopy, n (%) 06

Haematuria 94 (69.1) 47 (69.1) 47 (69.1)

LUTS 13 (9.6) 5(74) 8 (1.8)

Incontinence 29 (21.3) 16 (23.5) 13 (19.1)
Presence of BT at cystoscopy, n (%) 20 (14.7) 12 (17.6) 8 (11.8) 0.33
Pre-cystoscopy heart rate (beats/min), Mean + SD 68.5+11.5 68.7411.2 68.3+11.9 0.87
Post-cystoscopy heart rate (beats/min), Mean + SD 80.11£14.5 84.21+14 76+13.8 0.001*
Pre-cystoscopy systolic blood pressure (mmHg), 18.711.6 176412 119.8+11.1 0.26
Mean + SD
Post-cystoscopy systolic blood pressure (mmHg), 124.5+18.6 122.1419.3 126.9+17.7 013
Mean = SD
Pain during urethral insertion of the cystoscope 1.95+0.9 2+0.9 1.9+0.8 0.38
(VAS), Mean+SD
Pain during bladder examination (VAS), Mean+ SD 1.29+0.7 1.32+0.7 1.26+0.7 0.63
Pre-cystoscopy anxiety (STAI), Mean + SD 52.3116.7 51.8+16.3 52.8+17.2 0.72
Post-cystoscopy anxiety (STAI), Mean + SD 36.4+13.3 4391134 28,7177 <0.001*
Patients’ satisfaction (VAS), Mean + SD 6.2+1.8 47+1.2 76+1 <0.001*
Willingness (VAS), Mean + SD 6+2.1 44+17 75%1 <0.001*

BT = Bladder tumour; LUTS = Lower urinary tract symptoms; SD = Standard Deviation; STAI = State Trait Anxiety Inventory; SV = Self-visualization;

VAS = Visual analog scale
*Statistically significant

study and previous studies is the exclusion of patients
with prior cystoscopy experience, allowing us to more
accurately assess the effect of SV on pain and anxiety.
Another distinguishing feature of our study is that it was
designed and conducted in accordance with the CON-
SORT statement. We also found that SV has a clear posi-
tive effect on patient satisfaction and their willingness
to undergo repeat procedures. Importantly, our study is
the first to address these specific outcomes, as no prior
data exists on the impact of SV on patient satisfaction or
willingness to repeat procedures.

Int Braz J Urol. 2025; 51: €20240498

To date, several RCSs (4-10) have been pub-
lished on the effect of SV of pain during FC, with
varying outcomes. Firstly, Clements et al. reported an
RCS involving 129 patients (4). They evaluated pain at
the different stages of the procedure (during inser-
tion of the scope and bladder examination). Pain lev-
els were classified as none (VAS score 1), mild (VAS
score 2-3), moderate (VAS score 4-6) and severe (VAS
score 7-10) degrees. They reported that video view-
ing had an effect on pain during bladder examina-
tion (p=0.028) whereas it had no effect during scope
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Table 3 - Comparison of male patients according to self-visualization status.

Variables Male patients no-SV SV p value
(n=264) (n=132) (n=132)
Age (Years), Mean + SD 586 +13.6 585 +13.2 587+ 14 0.9
Indication for cystoscopy, n (%) 0.51
Haematuria 198 (75) 103 (78) 95 (72)
LUTS 54 (20.5) 24 (18.2) 30 (22.7)
Incontinence 12 (4.5) 5(3.8) 7(5.3)
Presence of BT at cystoscopy, n (%) 56 (21.2) 25 (18.9) 31(23.5) 0.45
Pre-cystoscopy heart rate (beats/min), 69.5+11.2 69.2+11.2 69.9+111 0.61
Mean £ SD
Post-cystoscopy heart rate (beats/min), 78.31136 8131135 75.3£13 <0.001*
Mean + SD
Pre-cystoscopy systolic blood pressure 119.2+13 118.7£131 119.8+13 0.51
(mmHg), Mean + SD
Post-cystoscopy systolic blood pressure 12411195 125.3+19 123120 0.34
(mmHg), Mean + SD
Pain during urethral insertion of the 3.2+2.2 4.8+1.8 14+11 <0.001*
cystoscope (VAS), Mean + SD
Pain during bladder examination (VAS), 2.1+1.8 31+1.8 0.9+0.7 <0.001*
Mean £ SD
Pre-cystoscopy anxiety (STAI), Mean + SD 49.3+18 48.4+17.8 50.2+18.2 0.42
Post-cystoscopy anxiety (STAI), Mean + SD 3454135 414151 281176 <0.001*
Patients’ satisfaction (VAS), Mean + SD 6.3+1.7 49+13 761 <0.001*
Willingness (VAS), Mean + SD 6.1+£2 4.611.6 7621 <0.001*

BT = Bladder tumour; LUTS = Lower urinary tract symptoms; SD = Standard Deviation; STAI = State Trait Anxiety Inventory; SV = Self-visualization;

VAS = Visual analog scale

*Statistically significant

insertion (p=0.79). They also evaluated anxiety levels
using a four-point descriptive scale (none, mild, mod-
erate, and severe) and found no significant difference
between groups (p=0.189). There were some method-
ological concerns. Firstly, no data on the gender dis-
tribution of the participants was provided. Secondly,
instead of comparing mean VAS scores for pain, pain
levels were categorized by severity, with a percent-
age comparison made. Additionally, the objectivity

Int Braz J Urol. 2025; 51: €20240498

of anxiety levels using a four points scale is ques-
tionable. Nowadays, anxiety levels can be measured
more objectively with scales such as STAI or Beck
Anxiety Inventory scores.

Patel et al. published their outcomes for both
genders in two different RCSs (5, 6). First, they evalu-
ated the effect of SV on pain in 100 male patients who
underwent FC and determined that the mean VAS
(evaluated with a 100 mm unmarked horizontal line)

1de7



score was statistically lower in the SV group than no-
SV group (14 vs. 23, p=0.02) (5). One year later, the ef-
fect of SV on pain was evaluated in a 100 female popu-
lation who underwent rigid cystoscopy (6). However,
they could not demonstrate the positive effect of SV on
reducing pain in the female population (6).

In another study, 114 patients were randomized
to SV and no-SV groups (7). They detected statistically
similar pain levels into two groups (p=0.18) (7). In the
same study, they also subdivided all patients according
to their cystoscopy history and compared pain levels.
They revealed that there was no statistically significant
effect of SV on pain in patients who had first cystos-
copy (p=0.23), who had 2-5 cystoscopies (p=0.58), and
who had > 5 cystoscopies (p=0.37) (7).

Two low-sample size RCS have been pub-
lished showing that SV during FC is effective in re-
ducing pain in male patients (8,9). Somro et al. evalu-
ated 76 patients and they found patients who viewed
their FC had lower VAS scores (1.66 vs. 4.39, p<0.001)
(8). Somro et al. highlighted that the different results
obtained compared to previous studies (the positive
effect of SV on pain) might be attributed to differenc-
es in the patient’s position and geographical location
(8). They conducted all procedures in supine posi-
tion, unlike previous studies. The supine position may
make patients feel more comfortable than the lithoto-
my position, which could help prevent pain. However,
we attribute this difference to the characteristics of
the patients, as in Somro et al. study (8), 42% of the
patients underwent additional invasive and poten-
tially painful procedures (like JJ stent removal).

In the second RCS analysed, Zhang et al. (9)
included only male patients and excluded patients
who underwent additional procedures during FC,
like our study. However, they included patients un-
dergoing first or repeated cystoscopy. Pain levels
were lower in patients who watched their procedure
(112 vs. 3.33, p<0.001) (9). They also divided the pa-
tients into subgroups (first cystoscopy, previous cys-
toscopy history, diagnostic cystoscopy, surveillance
cystoscopy for BT). It was shown that watching the
procedure is statistically significantly beneficial in
reducing pain across all patient subgroups (9).

Int Braz J Urol. 2025; 51: €20240498

In the present study, we revealed that SV of
the FC significantly reduced pain in male patients,
though this effect was not reached in female pa-
tients. Additionally, we found that men experienced
more pain than women during both stages of the
cystoscopy procedure. We believe this difference
between genders is due to anatomical differences.
Urethral length is short in females, making them less
likely to experience pain during insertion of the cys-
toscope. Moreover, elongation in the craniocaudal
diameter due to prostate enlargement, particularly in
older men, and narrowing at the membranous ure-
thra level may cause increased pain. Taghizadeh et
al. (13) and Chen et al. (14) noted that the most pain-
ful part of the procedure occurs when the tip of the
flexible cystoscope passes through the membranous
urethra in men. For these reasons, it is expected that
females experience less pain and discomfort during
FC procedures compared to males.

More recently, Gonzdlez-Padilla et al. (10)
evaluated the impact of SV of the procedure on pain
in 318 male and 86 female patients. In this quasi-
randomized study, they found a beneficial effect of
SV on pain (VAS scores) in female patients (1.64 vs.
2.78, p=0.008) but not in male patients (2.5 vs. 2.6,
p=0.276) (10). This difference between genders can
be attributed to some reasons. Gonzélez-Padilla et
al. (10) used flexible and rigid cystoscopes during
cystoscopy procedures in male and female patients,
respectively. The effect of the flexible cystoscope on
pain and patient comfort is well known (15). There-
fore, SV may not make much difference on pain in pa-
tients who are undergoing FC. However, SV may have
made a difference in patients who were undergoing
rigid cystoscopy. To avoid this controversy, we used
flexible cystoscopes for both genders in our study.

Moreover, Gonzéalez-Padilla et al. (10) stated
that conducting their study using a quasi-randomized
method due to logistical constraints may have intro-
duced some theoretical weaknesses. There is another
detail in this study despite existing theoretical weak-
nesses and the conclusion that the SV of the proce-
dure only reduces pain in females. They emphasized
that the number of previous cystoscopies has an in-
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fluence, diminishing the perception of pain, regardless
of whether the patient visualizes the procedure or not.
They reported a higher mean VAS score in patients
who have no cystoscopy history than patients who
have three or more cystoscopy histories in males (3.1
vs. 2.1, p=0.001) and in females (2.89 vs. 1.56, p=0.02)
(10). These findings have been also supported by data
from 1320 consecutive cystoscopies showing that pain
level during the first cystoscopy is higher than for re-
peated cystoscopies (1). Therefore, while planning our
study, we excluded patients with a previous history of
cystoscopy to evaluate the effect of SV on pain more
clearly. Patients who have had cystoscopy more than
once usually feel less pain as they become accus-
tomed to the procedure. Additionally, we excluded from
the study patients who would require additional pro-
cedures such as JJ stent removal, biopsy, and stenosis
dilation, which would prolong the procedure time and
therefore probably make the patient feel more pain.

Anxiety levels can vary between individuals,
regardless of SV. Waiting for the results of a diag-
nostic procedure can be a significant source of anx-
iety. Real-time information about a "normal” exami-
nation may help reduce this anxiety. However, the
bias towards potential malignancy could be related
to the absence or presence of abnormal findings
during the diagnostic procedure, rather than the SV.
Therefore, we also analysed the cystoscopy findings
of the patients included in the study. We found no
differences in the rates of malignancy detected dur-
ing cystoscopy between the SV and no-SV groups
for both genders.

Although our sample size is large and our
methodology was well-planned, there are some limi-
tations. We performed all procedures in the lithotomy
position for both genders. Literature suggests that
patients may be more comfortable during cystos-
copies performed in the supine position rather than
lithotomy (8). FC under the supine position could be
considered for female patients, but we were unable
to implement this due to the specific design of the
patient bed in the outpatient clinic, which is tailored
for the lithotomy position.

Int Braz J Urol. 2025; 51: €20240498

CONCLUSIONS

In conclusion, SV during FC may be benefi-
cial in reducing pain in male patients but not in fe-
male patients. SV during FC has a positive effect on
anxiety, patients’ satisfaction, and willingness to un-
dergo repeat procedures, regardless of gender.

ABBREVIATIONS

BT - Bladder Tumour

FC - Flexible Cystoscopy

LUTS - Lower Urinary Tract Symptoms
RCS - Randomized Controlled Study
SV - Self-Visualisation

STAI - State Trait Anxiety Inventory
VAS - Visual Analogue Scale
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COMMENT

Retrograde intrarenal surgery is a great option to treat renal stones and had low risk of complications com-
pared to percutaneous nephrolithotomy (PCNL). The anatomic aspects are of great importance for these procedures
(1). The previous paper shows the importance of pre-operative oral antibiotics to reduce the risk of infection in this
surgery (2). In the paper of Raj and collegues (3) the authors evaluate the predictive factors that determined stone-
free rate (SFR) after retrograding intrarenal surgery (RIRS). In this prospective study 183 patients undergoing RIRS for
renal stones were studied. The authors concluded that RIRS has lately emerged as an effective and reliable modality
for treating selected renal stones. Patients with large or multiple stones require follow-up due to the high risk of re-
sidual stones after a single session of RIRS. Patients who undergo RIRS in large-volume stones should be counseled
for staged procedures beforehand. Lower pole stone location, stone density (HU), and abnormal renal anatomy are
essential predictors for SFR after RIRS. Lower pole RIPA and RIL are significant influencing factors for SFR after RIRS.
RIRS and RUSS scores show a significant association with stone-free outcomes, with higher scores predicting poorer
SFR. RIRS score performed better than the RUSS score in predicting stone-free outcomes. These scoring systems can
be used preoperatively to gauge treatment success and counsel patients regarding appropriate treatment modalities.
We congratulate the authors for the interesting paper.
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COMMENT

Intravesical injection of OnabotulinumtoxinA (BTA) is an established treatment for both neurogenic detrusor
overactivity (NDO) and idiopathic overactive bladder (OAB) symptoms, but it is not devoid of risks (1). The meta-analysis
conducted by Yu and Wang focused on local and systemic adverse events (AE) associated with BTA injections in the
bladder.

This study included 26 randomized clinical trials, 8 of which focused on NDO and 18 on idiopathic OAB. BTA
versus placebo significantly increased the incidence of urinary tract infections (UTI) in individuals with NDO (relative
risk, or RR, 1.54) and idiopathic OAB (RR, 2.53). The RR of urinary retention was 6.56 in the NDO and 7.32 in the
idiopathic OAB group, respectively, with similar rates of de novo clean intermittent catheterization (CIC). In patients with
idiopathic OAB, BTA increased the likelihood of voiding symptoms. Systemic AEs of BTA were observed in individuals
with NDOQ, including muscle weakness (RR, 2.79) and nausea (RR, 3.15). However, the majority of systemic AEs were rare
and self-limited.

These findings highlight the need of a proper alignment of patients’ expectations concerning BTA treatment,
assessing the tolerability profile, as well as the stratification of risk for voiding dysfunction and urinary retention.
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COMMENT

This study intended to describe the prevalence of nocturia and obstructive sleep apnea (OSA) in a cohort
of spinal cord injured (SCI) patients and to explore their connection. A retrospective data analysis was undertaken
in a tertiary care rehabilitation hospital with specialist sleep and neuro-urology units. All adult SCI patients re-
ferred to urodynamic evaluation prior to polysomnography (PSG) between 2015 and 2023 were eligible. Subjective
(nocturia) and objective data (urodynamics, polysomnography, built-in CPAP software) were evaluated. Among
the 173 patients included, 57.5% had nocturia and 61.9% had OSA. However, research did not discover a statistical
link between nocturia and OSA in these individuals. It also revealed significant differences between patients with
and without nocturia in terms of neurogenic detrusor overactivity (NDO), volume at first detrusor contraction, and
bladder functional capacity, implying that these factors may play an important role in SCI patients with nocturia (1).

The authors concluded that, while both conditions were highly prevalent in SCI patients, there was no di-
rect statistical association between nocturia and OSA in this cohort. Some limitations should be addressed, such
as the study's retrospective methodology and the significance of NDO in nocturia in SCI patients. Well-designed
prospective studies are still required to better understand the influence of OSA on lower urinary tract symptoms
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ABSTRACT

Introduction: Some endourological surgeries require multiple screens to perform combined procedures, which can present
ergonomic challenges (1, 2). Apple Vision Pro (AVP) is a spatial computing device developed by Apple that incorporates virtual
reality (VR) for life-like simulations, realistic medical scenarios, interactive anatomical models, and augmented reality (AR) tech-
nologies (3). In health care, VR is used for pain management, physical therapy, psychological therapy, and surgical simulations,
providing a controlled and safe environment for both patients and healthcare professionals (4).

Objective: To demonstrate the step-by-step technique of the Mini-Endoscopic Combined Intra-Renal Surgery (Mini-ECIRS) pro-
cedure guided by ultrasound and using mixed reality technology with the Apple Vision Pro (multiscreen and 3D reconstruction).
To the best of our knowledge, this is the first report of this procedure being performed with AVP assistance.

Patient and Methods: We present the case of a 40-year-old female with a history of right lumbar pain for one year. A CT scan
revealed a proximal ureteral stone (20mm) and a lower pole stone (14mm) on the right side, with a Guys's Score grade 2 4. In this
case, we opted for Ultrasound-Guided Mini-ECIRS (5, 6). This choice allowed for precise puncture and dilation, ensuring effective
treatment and minimal invasiveness, assisted by the Apple Vision Pro. This device is equipped with eight external cameras that
capture the real world at a resolution of 4K, enhancing the surgeon'’s experience with unparalleled efficiency and ease of mixed
reality. This advanced imaging allows for precise visualization and integration of digital elements into the physical environment,
significantly improving the accuracy and effectiveness of surgical procedures. During this procedure, the multitude of equipment
in the operating room often obstructs the view of the physical monitors, including ultrasound. However, this technology address-
es these challenges by offering enhanced ergonomics, efficiency, and safety to the surgeon. By providing seamless integration
of digital overlays and real-world visuals, it ensures that crucial information is always within the surgeon’s line of sight, thereby
improving operational precision and overall outcomes. The surgeon had no previous contact with the AVP and was assisted by
an AVP expert urologist throughout the procedure.

Results: The procedure was performed in the Barts flank-free position. Initially, ureterolithotomy was performed using holmium
laser. After the dusting phase, an ultrasound-guided renal puncture was performed using a virtual screen, providing enhanced
comfort and ergonomics for the surgeon. Throughout the procedure, the surgeon had simultaneous access to both screens
(nephroscope and flexible ureteroscope), facilitating efficient location of any residual stones. The AVP functioned effectively, dis-

Int Braz J Urol. 2025; 51: €20240610 1de1



playing multiple screens within its own interface, improving
ergonomics during surgery and maintaining safety through-
out the procedure. The surgery was performed uneventfully in
2 hours, and the patient was rendered stone-free on CT and
was discharged on the first postoperative day.

Conclusion: Apple Vision Pro provides multiscreen and 3D
reconstruction capabilities, ensuring a comfortable, safe, and
easily replicable procedure. Its advanced technology may
be particularly beneficial for surgeries, such as Mini-ECIRS,
which require simultaneous screens.
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ABSTRACT

Objective: The current management for complex urethral strictures commonly uses open reconstruction with buccal mucosa
urethroplasty. However, there are multiple situations whereby buccal mucosa is inadequate (pan-urethral stricture or prior buc-
cal harvest) or inappropriate for utilization (heavy tobacco use or oral radiation). Multiple options exist for use as alternatives or
adjuncts to buccal mucosa in complex urethral strictures (injectable antifibrotic agents, augmentation urethroplasty with skin
flaps, lingual mucosa, bladder mucosa, colonic mucosa, and new developments in tissue engineering for urethral graft mate-
rial) (1, 2). In the present video, we present a case where we used a new option of graft to treat urethral strictures: the L-Hydro®
tissue treatment technology 100% aldehyde free, VIVENDI graft.

Materials and Methods: The present study was approved according to the ethical standards of the hospital’s institutional com-
mittee on experimentation with human beings. A 57 year-old male patient developed a urethral stricture due to prolonged use of
a urinary catheter during a previous hospitalization. A cystourethrogram was performed, which revealed a stenosis of the penile
urethra measuring 2.5 cm in length. Urethroplasty was proposed for the surgical treatment in this case. We used a longitudinal
penile incision with a ventral sagittal urethrotomy in the penile stricture. A free VIVENDI graft was placed into the longitudinal
incision in the dorsal urethra and fixed with interrupted suture as dorsal inlay. The ventral urethrotomy was closed over a 16Fr
Foley catheter and the skin incision was then closed in layers. The patient will receive post-operative follow-up for 3 months for
clinical assessment through symptoms, uroflowmetry, urethroscopy and residual urine volume after urination.

Results: No intraoperative or postoperative complications occurred. The patient could achieve satisfactory voiding and no
complication was seen during the three-month follow-up. Four weeks after surgery, he underwent urethroscopy, which re-
vealed a good appearance of the urethra, with no stenosis or signs of infection.

Conclusion: In the present case the use of bovine pericardium graft for the treatment of penile urethral stricture had a good
result and can be an option to repair complex urethral strictures. However, the results presented require a larger population
group in addition to multicenter studies with longer follow-up time to ensure the findings obtained.
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