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Schematic drawing showing the steps of testicular migration and the testicular arteries. A) Testis (T) in high 
abdominal positon, we can observe that the testicular artery (1) is short and the vasal artery (2) and cremasteric 

artery (3) are longer; B) Testis in abdominal position near the internal inguinal ring and C) Testis in scrotal 
position, G- gubernaculum, A- Aorta Artery and IVC- Inferior Vena Cava. (page 12)
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1

EDITORIAL
IN THIS ISSUE

The January-February number of Int Braz J Urol, the 14th under my supervision, presents ori-
ginal contributions with a lot of interesting papers in different fields: Prostate Cancer, Male Infertility, 
Renal Cell Carcinoma, Urinary Stones, Bladder Cancer, BPH, Neurogenic Bladder, Undescended Testis, 
Stress Urinary Incontinence, Posterior Urethral valves, Robotic Prostatectomy, Wilms tumor and Co-
vid-19 in Urology. The papers came from many different countries such as Brazil, USA, Italy, Argentina, 
Turkey, Egypt, Saudi Arab, Germany, Denmark and India, and as usual the editor´s comment highlights 
some of them. 

In the present issue we present two important papers about bladder cancer and radical cystec-
tomy.  Dr. Korkes and colleagues from Brazil performed in page 18 (1) a systematic review comparing 
ileal conduit (IC) and cutaneous ureterostomy (CU) urinary diversions (UD) in terms of perioperative, 
functional, and oncological outcomes of high-risk elderly patients treated with radical cystectomy (RC) 
and concluded CU seems to be a safe alternative for the elderly and more frail patients. It is associated 
with faster surgery, less blood loss, lower transfusion rates, a lower necessity of intensive care, and 
shorter hospital stay. Dr. Eismann and colleagues from Germany performed in page 89 (2) a nice study 
about the characteristics of Contrast-enhanced CT scan to predict lymph node ratio (LNR) and its impact 
on survival in patients with bladder cancer undergoing radical cystectomy (RC) and concluded that LN 
size >15mm significantly correlated with higher LNR and identification of increased loco-regional LN 
was associated with worse survival. The editor in chief would like to highlight the following works too:

Radical cystectomy highlighted in International Brazilian 
Journal of Urology
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Dr. Benzi and collegues from Brazil presented in page 8 (3) a nice descritive review about the 
translational and anatomic aspects of testicular vascularization applied to Fowler-Stephens surgery for 
high undescended testis and concluded that the laparoscopic transection of the testicular vessels by 
dividing the spermatic vessels is safe in patients with high abdominal testis due to the great collateral 
vascular supply between testicular, vasal and cremasteric arteries; also, two-stage Fowler-Stephens or-
chiopexy appears to carry a higher rate of success than the single stage approach.  This important paper 
is the cover in this edition.

Dr. Sager and collegues from Argentina e Brazil presented in page 31 (4) a important update 
about the management of neurogenic bladder dysfunction in children and concluded that clean inter-
mittent catheterization (CIC) should be implemented during the first days of life, and antimuscarinic 
drugs should be indicated upon results of urodynamic studies. When the patient becomes refractory to 
first-line therapy, receptor-selective pharmacotherapy is available nowadays, which leads to a reduction 
in reconstructive procedures, such as augmentation cystoplasty. 

Dr. Turkoglu and collegues from Turkey presented in page 70 (5) a nice study about the role of 
transperineal ultrasound in the evaluation of stress urinary incontinence cases and concluded that

Dr. Sarhan and collegues from Egypt presented in page 78 (6) a important study about the bladder 
function in children with posterior urethral valves (PUVs): impact of antenatal versus postnatal diag-
nosis and concluded that compared to delayed intervention, primary ablation of PUVs during the early 
neonatal life possibly provides the optimum chance to have optimum renal function without impact on 
bladder function. 

Dr. Dubeux and collegues from Brazil presented in page 110 (7) a nice sudy about the practical 
evaluation of the R.E.N.A.L. score system (RS) in 150 laparoscopic nephron sparing surgeries and con-
cluded that RS system is a good way to predict adverse outcomes in nephron sparring surgery, especially 
in cases over 7. Further studies should focus on robotic approach and patient’s characteristics other than 
the masses’ aspects. 

Dr. Humaidan and collegues from Denmark presented in page 131 (8) a nice study about the com-
bined effect of lifestyle intervention and antioxidant therapy on sperm DNA fragmentation and seminal 
oxidative stress in IVF patients and concluded that a 3-month lifestyle intervention program combined 
with antioxidant therapy reduced DNA fragmentation index (DFI) in infertile men with elevated Sperm 
DNA fragmentation (SDF) and a history of failed IVF/ICSI. A personalized lifestyle and antioxidant in-
tervention could improve fertility of subfertile couples through a reduction in DFI, albeit controlled trials 
evaluating reproductive outcomes are needed before firm conclusions can be made. 

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

In 2021 the International Brazilian Journal of Urology received the highest impact factor of his 
history and this fact was possible because the serious peer review process of our Journal (1). In this year 
we received more than 800 papers. The peer review system is a very difficult process because is comple-
tely free.  his process depends of the hard work of the experts in several topics reviewers by on the topic 
(2). The Editor-in-Chief would like to thanks all the reviewers and specially to the Doctors: Alexandre 
Danilovic (Hospital das Clínicas da Faculdade de Medicina da USP -São Paulo, SP, Brasil); Ralf Anding 
(University Hospital Friederich Wilhelms, University Bonn, Germany); Andrew J. Combs (Weill Cornell 
Medical College, New York, USA); Eduardo Mazzucchi (Universidade de São Paulo - USP, SP, Brasil); 
John Denstedt (Department of Surgery, Division of Urology, Western University, St. Joseph’s Health Care, 
Ontario, Canada); Fernando Korkes (Faculdade de Medicina do ABC, Santo André, SP, Brasil); Leonardo 
Abreu (Universidade Estácio de Sá -Rio de Janeiro, RJ, Brasil); Ricardo Miyaoka (Univ. Estadual de Cam-
pinas – UNICAMP, Campinas, SP, Brasil); Silvio Henrique M. Almeida (Universidade Estadual de Londri-
na - UEL, Londrina, PR, Brasil) and Ubirajara Barroso Jr. (Escola Bahiana de Medicina e Saúde Pública, 
Salvador, BA, Brasil) who reviewed more than 3 articles during the year and strictly within the deadline, 

Thanks a lot!!!!!

The importance of peer review to International Brazilian 
Journal of Urology
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COMMENT

It is that special time of the year where we celebrate the extraordinary surgical achievements 
and commitment to innovation of our contributors to the video section of the International Brazilian 
Journal of Urology. This past year has seen ongoing incredible challenges to our global healthcare 
community in caring for patients impacted by COVID-19 during this ongoing pandemic. In consequen-
ce, many parts of the world have had to postpone elective surgeries for at times extended periods and 
also this has placed an incredible constraint on available surgical resources in caring for our surgical 
patients. Despite that, I am proud to say that we have continued to see an unwavering commitment by 
urologists across the world in offering first class surgical care to patients and there is no better example 
of this as depicted in this year’s selection of the best video submissions and publications within our 
journal which are selected on a host of factors including originality, quality of the video and narration, 
and potential impact on improving surgical outcomes for patients through its widespread adoption by 
colleagues. In this regard, I am proud to announce that the 1st Prize for best video of the year is given 
to Dr. Tobias-Machado et al. from São Paulo, Brazil in the video entitled “Robotic parastomal hernia 
repair” published in March-April 2021 (1). In this video submission, the authors beautifully depict 
how a truly minimally invasive robotic platform can be used to repair such parastomal defects with 
truly excellent surgical outcomes (minimal blood loss, discharge within 24 hours, and very acceptable 
surgical duration of close to 2 hours in both cases). As we all know, the management of parastomal 
hernias can be quite challenging and often disappointing in terms of outcomes and prolonged recovery/
convalescence, with this technique clearly having significant merits in minimizing these sequelae. The 
second prize is awarded to the video entitled “Robot-assisted simple prostatectomy: the evolution of a 
surgical technique” by Dr. Rodrigues et al. from São Paulo, Brazil and published in May-June 2021 (2). 
This video submission is quite elegant and illustrative with these surgeons from the group of Dr. Rafael 
Coelho illustrating 3 distinct and innovative surgical approaches (1-transversal incision of the bladder 
neck, 2- transvesical approach, and 3- Retzius sparing) to robotic assisted simple prostatectomy. This 
submission very nicely depicts how any of these 3 surgical approaches can be completed with excellent 
outcomes and offering a host of surgical options that colleagues can chose from or consider in adding 
to their surgical armamentarium. The 3rd Prize for best video of the year is awarded to Dr. Ahluwalia et 
al. from Mumbai, India in their video entitled “Robotic radical nephrectomy and level II inferior vena 
cava thrombectomy: exploring the new frontiers” and published in January-February 2021 (3). In this 

Selection of best videos of the year for 2021
______________________________________________________________________________________________
Philippe E. Spiess  1, 2
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video, the authors nicely depict how minimally invasive robotic surgical techniques can be used to 
manage such highly complex surgical cases as renal tumors with IVC tumor thrombi. Strict adherence 
to surgical vascular principles as meticulous proximal/distal IVC control and of the contralateral renal 
vein are critical to minimize significant intraoperative blood loss and adverse surgical outcomes. The-
re is no question some level of selection is critical in determining which renal tumors and IVC tumor 
thrombi can and should be explored using a minimally invasive robotic technique versus a more con-
ventional open technique including proximal level and volume of the IVC thrombi, suspicion of caval 
wall invasion on preoperative imaging (preferably MRI with intravenous contrast) requiring possible 
vascular patching or sleeve grafting, and most importantly surgeon and surgical team’s skillset and 
patients underlying co-morbidities (ie cardiac, pulmonary).

In conclusion, I wanted to thank each and every one of you for supporting our journal through 
truly unprecedented challenging times which has tested all of us in terms of our resilience and ability to 
adapt. I very much send my very best wishes to all of you and your families to remain safe and in good 
spirits. Very much looking forward to seeing you all in person within the coming months and years.

Warmest regards and best wishes,
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Testicular arteries anatomy applied to fowler-sthephens 
surgery in high undescended testis – a narrative review
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ABSTRACT
 

Objectives: In this review we will describe the testicular vessels anatomy and the 
implications of these vessels in surgical treatment of high undescended testis.
Material and Methods: We performed a narrative review of the literature about the role 
of the testicular arteries anatomy in the treatment of high undescended testis. We also 
studied two human testes to illustrate the testicular vascularization.
Results: Each testis is irrigated by three arteries: testicular artery (internal spermatic 
artery), a branch of the right aorta; deferential artery (vasal artery), a branch of the 
inferior vesicle artery that originates from the anterior trunk of internal iliac artery and 
cremasteric artery (external spermatic artery), a branch of the inferior epigastric artery. 
There are important communications among the three arteries with visible anastomotic 
channels between the testicular and deferential arteries.
Conclusions: Laparoscopic transection of the testicular vessels by dividing the spermatic 
vessels (Fowler-Stephens surgery) is safe in patients with high abdominal testis due to 
the great collateral vascular supply between testicular, vasal and cremasteric arteries; 
also, two-stage Fowler-Stephens orchiopexy appears to carry a higher rate of success 
than the single stage approach.
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INTRODUCTION

Cryptorchidism is the consequence of lack 
or insufficiency of the process of testicular des-
cent taking place during fetal life (1). Undescen-
ded testis is one of the most common genital di-
seases identified at birth and the most common 
surgical problem in pediatric urology. The main 
justification for treatment is to reduce the increa-
sed risks of infertility, testicular malignancy, and/
or torsion/trauma as well as inguinal hernia asso-
ciated with the undescended testis (2).

 Studies show that, in Europe, the percen-
tage of individuals with cryptorchidism ranges 
from 2% to 8%, 6% in the United Kingdom (3). 
According to some papers, 2% to 8% of full-term 
newborns have one or both testes not descended 
at birth (4, 5). Goel (6) reports a percentage betwe-
en 1% and 4% in full-term newborns and 30% in 
preterm infants.

 Approximately 20% of the cryptorchid 
testes are non-palpable (7, 8). A subset of these 
patients may represent a surgical challenge once 
identifying the correct location of the undescen-
ded testis is important to select the proper surgical 
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treatment. The non-palpable testis may be intra-
-abdominal and thus associated with either an 
open or closed internal inguinal ring. Alternative-
ly, some testes may migrate back and forth across 
the internal inguinal ring thus being palpable on 
first exam but not on subsequent exam and are 
referred as peeping testes. The testis may also be 
completely absent or atrophic (9).

 In this review we will describe the testicular 
vessels anatomy and the implications of these ves-
sels in surgical treatment of high undescended testis.

MATERIAL AND METHODS

 In this study we carried out a review 
about the role of the testicular arteries anatomy 
in the treatment of high undescended testis. We 
analyzed papers published in the past 60 years on 
Pubmed, Embase and Scielo databases searching 
by key the following expressions: “Undescended 
testis”, “Cryptorchidism”, “Fowler-Stephens Sur-
gery”, “High undescended testis”, “Testicular ar-
tery”, “Cremasteric artery” and “vasal artery”. In 
this review we found several papers, but we inclu-
ded only papers published in English and excluded 
case reports, editorials, and opinions of specialists.

 We also studied two human fetuses (one 
with 20 weeks post conception and the second with 
32 weeks post conception) to illustrate the testicu-
lar vascularization. The fetuses were well preserved 
and have been demised due to spontaneous or in-
duced abortion. The gestational age of the fetuses 
was determined in weeks post conception (WPC) 
according to the foot-length criterion, which is cur-
rently considered the most acceptable parameter to 
estimate the fetal gestational age (10-12).

 After measuring the fetuses, microvascu-
lar silicone rubber resin (red or white) was injected 
through the thoracic aorta to fill the arterial tree. 
The testes were identified and the vessels were dis-
sected under low magnification using a surgical 
microscope. (Figure-1)

RESULTS

 In 2014, the American Urologic Associa-
tion (AUA) guidelines for evaluation and treatment 
of cryptorchidism were published and recommended 

that: 1) at initial evaluation a complete gestational 
history of all boys suspected of cryptorchidism must 
be obtained; 2) the testicles should be palpated at 
each recommended well-child visit for appropriate 
quality and position; 3) all infants who are found to 
have cryptorchidism at birth and who do not have 
spontaneous descent by age of 6 months (corrected 
for gestational age) must be referred to a surgeon 
for appropriate evaluation; 4) all boys with a possi-
ble new diagnosis of acquired cryptorchidism after 6 
months of corrected gestational age be referred for 
possible surgical correction; 5) any phenotypic male 
newborns with bilateral non-palpable testes be re-
ferred for evaluation of possible disorder of sexual 
development (DSD); 6) ultrasound and other imaging 
studies (which are rarely sensitive diagnostic tools) 
not be ordered prior to referral to a surgical specialist; 
7) severe proximal hypospadias and cryptorchidism 
alert the provider to assess for DSD; 8) a boy who 
is found to have bilateral non-palpable testes and 
who does not have congenital adrenal hyperplasia, 
Müllerian inhibiting substance, or other additional 
hormones be tested to evaluate for anorchia; and 9) 
at least annual physical exams be used to assess for 
secondary ascent in boys found to have retractile 
testicles (2).

 Current guidelines recommend orchidope-
xy during the first year of life; however, this see-
ms not to be implemented in practice. Currently, 
only a small proportion of boys with undescended 
testicles are operated upon during their first year 
of life. The level of knowledge in attending phy-
sicians remains in need of improvement (13). The 
recommended age for orchidopexy was reduced to 
below 1 year based on findings of germ cell loss in 
the undescended testicle at 1 to 2 years of age and 
findings that orchidopexy performed at 9 mon-
ths compared with 3 years had a more significant 
beneficial effect on the growth of the previously 
undescended testicles (2).

 The purpose of surgical treatment is the 
placement of the testis in the scrotum without 
atrophy or recurrence (14). In case the testicles 
are not palpable, laparoscopic, or open surgical 
exploration is necessary, allowing to identify the 
morphology and anatomical locations of the tes-
tis, deferens and testicular vessels to select the 
most appropriate surgical technique for treatment. 
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Laparoscopy has an advantage over open surgery 
as it better identifies the anatomy, viability, and 
location of the impalpable testis (15).

Testicular Arteries
 Regardless of the surgical technique used, 

preservation of an adequate arterial supply for the 
testis is crucial for successful orchiopexy to ensure 
normal testicular size and texture. The anatomy of 
testicular arteries is very important in the success 
of the surgical procedures.

 The vascularization of the XX and XY go-
nads is a highly dynamic process. The XY gonad 
recruits and patterns vasculature by a novel remo-
deling mechanism beginning with the breakdown 
of an existing mesonephric vessel. The gonads are 
highly vascularized and they present an important 
collateral circulation since the beginning of deve-
lopment (16).

 Each testis is irrigated by three arteries: 
testicular artery (internal spermatic artery), a 
branch of the right aorta; deferential artery (va-

Figure 1 - The figure shows the two human fetuses studied with the microvascular silicone rubber resin technique. A) The 
figure shows a fetuses with 32 weeks post-conception injected through the thoracic aorta with a microvascular silicone 
rubber red resin to fill in the arterial tree; B) After the injection the fetuses were dissected under low magnification using 
a surgical microscope and in this figure we can observe the right testis (T) in scrotal position and the testicular artery (1) 
and the external iliac artery (2); C) In the same fetuses the testis (T) was resected and we can observe the vassal artery (1), 
E- Epididymis and D) In this figure we can observe a fetus of the 2nd gestational trimester with the testis (T) in abdominal 
position, near the internal ring injected with the with rubber silicone resin, the testicular artery (1) is easily identified.
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sal artery), a branch of the inferior vesicle artery 
that originates from the anterior trunk of internal 
iliac and cremasteric arteries (external spermatic 
artery), a branch of the inferior epigastric artery 
(Figure-2). These three arteries penetrate the organ 
in the mediastinal region providing ample com-
munication (17-19).

 Modifications in the position and anatomy 
of the testicular arteries during the process of tes-
ticular migration needs to be related. The testicular 
migration has two phases: the abdominal and the 
inguinoscrotal stages (20-22). During the abdomi-
nal stage testes migrate from the abdomen to the 
internal inguinal ring. This process begins around 
the 8th WPC and lasts until the 15th WPC. The se-
cond stage (inguinoscrotal stage) is the transition 

of the testes through the inguinal canal until their 
definitive arrival in the scrotum (19, 23). Distally, 
the gubernaculum approaches the inguinal re-
gion (Figure-3). During this stage, after the testes 
crosses the external inguinal ring the gubernacu-
lum migrates across the pubic region to reach the 
scrotum (24, 25). The passage of the testis through 

the inguinal canal occurs very quickly, between 21 
and 25 WPC, and the testicular migration process 
completes around the 30th week post conception 
(26). In Figure4 we show the chronology of testicu-
lar migration and the arterial branches of the testis 
when the testis is in high abdominal position, near 
the inguinal ring and in scrotum.

 In an interesting anatomical study in 
cadavers and undescended testis, using the in-
jection-corrosion casting technique, it was de-
monstrated for all testes studied, including the 

Figure 2 - Schematic drawing showing the testicular 
vascularization during the human fetal period. We can 
observe the testis situated in abdominal position and the 
three arteries that irrigated the gonad, 1- testicular artery, 
2- vassal artery, 3- cremasteric artery, A- Aorta artery and 
IVC- Inferior vena cava.

Figure 3 - The figure shows a male fetus with 15 weeks 
post-conception with both testes situated in the abdomen. 
The abdominal wall was dissected to show the position of 
the left testis (T) above the internal ring, G- gubernaculum 
testis and E- Epididymis.
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Figure 4 - Schematic drawing showing the steps of testicular migration and the testicular arteries. A) Testis (T) in high abdominal 
positon, we can observe that the testicular artery (1) is short and the vasal artery (2) and cremasteric artery (3) are longer; B) 
Testis in abdominal position near the internal inguinal ring and C) Testis in scrotal position, G- gubernaculum, A- Aorta Artery 
and IVC- Inferior Vena Cava.

undescended ones, had testicular, they presented 
deferential and cremasteric arteries (27). This stu-
dy shows that exists an important communication 
among the three arteries with visible anastomotic 
channels between the testicular and deferential 
arteries. This important paper suggested that the 
concept of high ligation of the testicular artery is 
valid to preserve vascularity to the testis during 
the vascular transection orchiopexy (27).

 In an experimental study with 32 human 
fetuses (64 testis), the authors studied the testicu-
lar vascularization in fetuses with the testis in ab-
dominal position (28). The authors demonstrated 
23.4% of testes have 2 arteries (1 testicular and 1 
deferential), 71.9% have 3 arteries (1 testicular, 1 
deferential and 1 cremasteric) and only 4.7% of 
the testes had 4 arteries (1 testicular, 2 deferentials 
and 1 cremasteric or 2 testiculars, 1 deferential 
and 1 cremasteric). This important paper conclu-
ded that the fetal testicle is always irrigated by at 
least 3 arteries (testicular, cremasteric and defe-
rential) in almost 80% of cases and in the other 
20% of the cases there were only 2 arteries irri-

gating the abdominal testis, an important infor-
mation to the surgery of high undescended testis. 
Figure-5 shows the anatomical variations showed 
in this important paper.

 Knowledge about the anatomy of the veins 
that drain the testes is clinically important. The testes 
are drained by the pampiniform venous plexus, whi-
ch in the region of the deep inguinal ring originates 
the testicular veins. The left testicular vein opens into 
the left renal vein and the right testicular vein opens 
directly into the inferior cava vein (29).

Fowler-Stephens Surgery
 Today, the laparoscopic approach to the 

inguinal and intra-abdominal non-palpable tes-
ticles is the first choice of most surgeons (30), 
it allows an accurate identification of testicular 
location, spermatic funiculus characteristics and 
epididymis. It is one of the safest methods for the 
confirmation of unilateral cryptorchidism, depen-
ding directly on the experience of the surgeon and 
the availability of specialized material for its rea-
lization in young children (31).
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Figure 5 - Testicular vascularization variations in fetuses with the testis in abdominal position. A) Schematic 
drawing showing the most frequent arterial pattern of testicular vascularization - Testis (T) has three 
arteries: Testicular (1), Deferential (2) and Cremasteric (3); B) Schematic drawing showing testicular 
vascularization with four arteries, we can observe an anatomical variation - presence of a second testicular 
artery (4) originated at the aorta artery; C) Schematic drawing showing testicular vascularization with four 
arteries, we can observe an anatomical variation - presence of a second vasal artery (5) originated at the 
internal iliaca artery and D) Schematic drawing showing testicular vascularization with two arteries only, 
the testicular artery and vasal artery, the cremasteric artery is not present, A- Aorta artery, T- Testis.

 Orchidodopexy in patients with intra-ab-
dominal testicles is applied using one out of three 
surgical techniques: conventional orchiopexy, la-
paroscopic orchiopexy, Fowler-Stephens orchio-
pexy at one stage, and Fowler-Stephens orchiope-
xy in two stages. In the three types of techniques, 
the surgery consists of locating the testis, dissecti-
sing it near the spermatic cord, obtaining free ten-
sion, and then repositioning it near the scrotum. 

When performed open, a medial inguinal incision 
is made from the anterosuperior iliac spine to the 
external oblique fascia allowing exploration of the 
peritoneal cavity. The advantages of performing the-
se techniques by laparoscopy include improved vi-
sualization, extensive vascular dissection capacity at 
vessel origin, lower morbidity, and ability to create 
a medial inner ring for the lower epigastric vessels, 
also performing a direct course to the scrotum (32).
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 Fowler and Stephens in 1959 show the 
vascular supply of the testes applied in the surgi-
cal treatment of high undescended testis and sho-
wed an important collateral circulation through 
the deferential artery and the cremasteric artery 
(33). In this important paper the authors showed 
some points where the arteries have communica-
tions (Figure-6).

 Fowler-Stephens orchiopexy, both in one 
and two stages, is adopted when the testis is lo-
cated high and the testicular vessels are too short 
to be fixed in the scrotum. The vessels are ligated 
and the blood supply to the testis preserved via 
collateral circulation and proceeding with the re-
positioning and fixation of the testis (34). In the 
one-time Fowler-Stephens technique, the ligature 
and fixation of the testis are performed in a single 
surgical time, while in the two-stage, the first pha-
se of the surgical treatment is performed to ligate 
the testicular vessels and in a second surgery, three 
to six months after the first surgical time, the tes-
tis is repositioned and fixed to the scrotal pouch 
(35, 36). Whenever possible, primary orchiopexy 

Figure 6 - Testicular arteries pattern showed in the original Fowler-Stephens paper (x). A) Schematic drawing showing the 
vascular supply of the testis, we can observe an important collateral circulation (*) through the Testicular artery (1) and 
deferential artery (2), 3- Vas deferens; B) Schematic drawing showing the place of ligature of testicular vessels (*) in Fowler-
Stephens surgery, T- testis, E- Epididymis.

is adopted, which has the highest efficiency rate. 
Comparing the two Fowler-Stephens techniques, 
the two-step technique has higher success rates 
(36, 37).

 According to Igarashi (38), in a study 
with seventy-two impalpable testes diagnosed in 
68 patients, it is recommended starting inguinal 
exploration for impalpable testis, considering the 
relatively low incidence of high abdominal testis. 
When an extra-abdominal testis is not detected, 
transinguinal laparoscopic scanning should be in-
dicated.

 Geuvbashian et al. (39) reported in their 
study a high success rate after surgical manage-
ment of non-palpable testicles regardless of tech-
nique. The rate of testicular atrophy is similar in 
both artery preservation and SF for non-palpable 
testis. There is no significant difference between 
1- and 2-stage FSO. In 2019, Abouheba et al. (40), 
evaluated the short-term clinical outcome of the 
new Shehata laparoscopic tensile stretching tech-
nique for abdominal testis. They concluded that 
this new Shehata technique is safe, easy and con-
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venient. They observed that neither the internal 
hernia complicated the traction period, nor testi-
cular atrophy (due to undue tension) complicated 
traction or follow-up periods. Thus, they reported 
that it is a good alternative to staged Fowler-Ste-
phens orchiopexy, which entails a risky division 
of testicular vessels.

 In an interesting study with patients un-
dergoing a second-stage FS procedure the authors 
photographed prior to pexy of the testis in the 
Dartos pouch. The photographs were evaluated for 
the extent of vascular collateralization between 
gubernacular, deferential and the ligated sperma-
tic artery, and concluded that exists an important 
collateral communication between the cremasteric 
and deferential vessels at second-stage FS proce-
dure (41).

 Braga et al. (42) showed that the guber-
naculum sparing laparoscopic orchiopexy is a 
feasible alternative to conventional laparoscopic 
Fowler-Stephens orchiopexy. This study conclu-
ded that this technique preserves an additional 
vascular supply to the testis (cremasteric, vessels 
and deferential arteries) during the laparoscopic 
orchiopexy.

 Orchiectomy is adopted in cases of unila-
teral cryptorchidism in which the affected testis 
is atrophic, there is atresia or small length of the 
vas deferens, the testicular veins are located in the 
retropertium because they are too short or in the 
presence of intra-abdominal testis in the posto-
perative pubescent patients, associated with the 
contralateral testis without anatomical and mor-
phological alterations (36). However, in post-pu-
bescent children, there is controversy regarding 
the adoption of this approach as it would impair 
the patient’s quality of life and increase the risk of 
postoperative mortality, with consensus in cases 
of increased risk of testicular neoplasia (43, 44).

CONCLUSIONS

 Preservation of an adequate arterial sup-
ply for the testis is crucial for successful orchio-
pexy to ensure normal testicular size and texture 
so the anatomy of testicular arteries is very im-
portant to success of the surgical procedures. La-

paroscopic transection of the testicular vessels by 
dividing the spermatic vessels (Fowler-Stephens 
surgery) is safe in patients with high abdominal 
testes because the great collateral vascular supply 
between testicular, vasal and cremasteric arteries, 
and two-stage Fowler-Stephens orchiopexy appe-
ars to carry a higher rate of success than the single 
stage approach.

CONFLICT OF INTEREST

None declared.

REFERENCES

1. Grinspon RP, Gottlieb S, Bedecarrás P, Rey RA. Anti-Müllerian 
Hormone and Testicular Function in Prepubertal Boys With 
Cryptorchidism. Front Endocrinol (Lausanne). 2018; 9:182.

2. Smith SC, Nguyen HT. Barriers to implementation of 
guidelines for the diagnosis and management of undescended 
testis. F1000Res. 2019; 8:F1000 Faculty Rev-326.

3. Cho A, Thomas J, Perera R, Cherian A. Undescended testis. 
BMJ. 2019; 364:l926.

4. Braz, Albany. Anomalias da migração testicular em Pediatria 
/ Anomalies of testicular migration in Pediatrics Pediatr. 
2013;49. [Internet] Available at. <https://pesquisa.bvsalud.
org/portal/resource/pt/lil-691705?lang=pt%3E>

5. Virtanen HE, Cortes D, Rajpert-De Meyts E, Ritzén EM, 
Nordenskjöld A, et al. Development and descent of the testis 
in relation to cryptorchidism. Acta Paediatr. 2007; 96:622-7.

6. Goel P, Rawat JD, Wakhlu A, Kureel SN. Undescended 
testicle: An update on fertility in cryptorchid men. Indian J 
Med Res. 2015; 141:163-71.

7. Abacı A, Çatlı G, Anık A, Böber E. Epidemiology, classification 
and management of undescended testes: does medication 
have value in its treatment? J Clin Res Pediatr Endocrinol. 
2013; 5:65-72.

8. Gill B, Kogan S. Cryptorchidism. Current concepts. Pediatr 
Clin North Am. 1997; 44:1211-27.

9. Geuvbashian G, Jednak R, Capolicchio JP, El-Sherbiny M. 
Outcome of surgical management of non-palpable testes. 
Urol Ann. 2013; 5:273-6.

10. Hern WM. Correlation of fetal age and measurements 
between 10 and 26 weeks of gestation. Obstet Gynecol. 
1984; 63:26-32.



IBJU | TESTICULAR ARTERIES ANATOMY APPLIED TO FOWLER-STHEPHENS SURGERY

16

11. Mercer BM, Sklar S, Shariatmadar A, Gillieson MS, D’Alton 
ME. Fetal foot length as a predictor of gestational age. Am J 
Obstet Gynecol. 1987; 156:350-5.

12. Platt LD, Medearis AL, DeVore GR, Horenstein JM, Carlson 
DE, Brar HS. Fetal foot length: relationship to menstrual 
age and fetal measurements in the second trimester. Obstet 
Gynecol. 1988; 71:526-31.

13. Boehme P, Geis B, Doerner J, Wirth S, Hensel KO. 
Shortcomings in the management of undescended testis: 
guideline intention vs reality and the underlying causes - 
insights from the biggest German cohort. BJU Int. 2018; 
122:644-53.

14. Henna MR, Del Nero RG, Sampaio CZ, Atallah AN, Schettini 
ST, Castro AA, et al. Soares BG. Hormonal cryptorchidism 
therapy: systematic review with metanalysis of randomized 
clinical trials. Pediatr Surg Int. 2004; 20:357-9.

15. Aggarwal H, Kogan BA, Feustel PJ. One third of patients with 
a unilateral palpable undescended testis have a contralateral 
patent processus. J Pediatr Surg. 2012; 47:1711-5.

16. Coveney D, Cool J, Oliver T, Capel B. Four-dimensional 
analysis of vascularization during primary development 
of an organ, the gonad. Proc Natl Acad Sci U S A. 2008; 
105:7212-7.

17. Kirsch AJ, Escala J, Duckett JW, Smith GH, Zderic SA, 
Canning DA, et al. Surgical management of the nonpalpable 
testis: the Children’s Hospital of Philadelphia experience. J 
Urol. 1998; 159:1340-3.

18. Song JQ, Bai DS, Hao CS, Wang HY, Qiu Y, Niu ZS, et 
al. [Clinical efficacy of two-staged Fowler-Stephens 
laparoscopic orchidopexy in the treatment of children 
with high cryptorchidism]. Zhonghua Yi Xue Za Zhi. 2020; 
100:3520-4.

19. Stedman F, Bradshaw CJ, Kufeji D. Current Practice and 
Outcomes in the Management of Intra-abdominal Testes. 
Eur J Pediatr Surg. 2015; 25:409-13.

20. Heyns CF, Hutson JM. Historical review of theories on 
testicular descent. J Urol. 1995;153 (3 Pt 1):754-67.

21. Backhouse KM. Embryology of testicular descent and 
maldescent. Urol Clin North Am. 1982; 9:315-25.

22. Heyns CF. The gubernaculum during testicular descent in the 
human fetus. J Anat. 1987; 153:93-112.

23. Frey HL, Rajfer J. Role of the gubernaculum and 
intraabdominal pressure in the process of testicular descent. 
J Urol. 1984; 131:574-9.

24. Favorito LA, Costa SF, Julio-Junior HR, Sampaio FJ. The 
importance of the gubernaculum in testicular migration 
during the human fetal period. Int Braz J Urol. 2014; 40:722-9.

25. Favorito LA, Sampaio FJ, Javaroni V, Cardoso LE, Costa WS. 
Proximal insertion of gubernaculum testis in normal human 
fetuses and in boys with cryptorchidism. J Urol. 2000; 164 
(3 Pt 1):792-4.

26. Sampaio FJ, Favorito LA. Analysis of testicular migration 
during the fetal period in humans. J Urol. 1998; 159:540-
2.

27. Yalçin B, Komesli GH, Ozgök Y, Ozan H. Vascular anatomy 
of normal and undescended testes: surgical assessment 
of anastomotic channels between testicular and deferential 
arteries. Urology. 2005; 66:854-7.

28. Sampaio FJ, Favorito LA, Freitas MA, Damião R, Gouveia E. 
Arterial supply of the human fetal testis during its migration. 
J Urol. 1999; 161:1603-5.

29. Favorito LA, Costa WS, Sampaio FJ. Applied anatomic study 
of testicular veins in adult cadavers and in human fetuses. 
Int Braz J Urol. 2007; 33:176-80.

30. Thorup J, Cortes D. Surgical Management of Undescended 
Testis - Timetable and Outcome: A Debate. Sex Dev. 2019; 
13:11-19.

31. Longui CA. Diagnóstico e tratamento do criptorquismo 
[Cryptorchidism: diagnosis and treatment]. Arq Bras 
Endocrinol Metabol. 2005; 49:165-71.

32. Elyas R, Guerra LA, Pike J, DeCarli C, Betolli M, Bass J, et 
al. Is staging beneficial for Fowler-Stephens orchiopexy? A 
systematic review. J Urol. 2010; 183:2012-8.

33. Fowler R, Stephens FD. The role of testicular vascular 
anatomy in the salvage of high undescended testes. Aust N Z 
J Surg. 1959; 29:92-106.

34. Alagaratnam S, Nathaniel C, Cuckow P, Duffy P, Mushtaq I, 
Cherian A, et al. Testicular outcome following laparoscopic 
second stage Fowler-Stephens orchidopexy. J Pediatr Urol. 
2014; 10:186-92.

35. Agarwal PK, Diaz M, Elder JS. Retractile testis--is it really a 
normal variant? J Urol. 2006; 175:1496-9.

36. Kolon TF, Herndon CD, Baker LA, Baskin LS, Baxter CG, 
Cheng EY, et al. Evaluation and treatment of cryptorchidism: 
AUA guideline. J Urol. 2014; 192:337-45.

37. Elzeneini WM, Mostafa MS, Dahab MM, Youssef AA, 
AbouZeid AA. How far can one-stage laparoscopic Fowler-
Stephens orchiopexy be implemented in intra-abdominal 
testes with short spermatic vessels? J Pediatr Urol. 2020; 
16:197.e1-197.e7.

38. Igarashi A, Kikuchi K, Ogushi K, Hasegawa M, Hatanaka M, 
Fujino J, et al. Surgical exploration for impalpable testis: 
Which should be first, inguinal exploration or laparoscopic 
abdominal exploration? J Pediatr Surg. 2018; 53:1766-9.



IBJU | TESTICULAR ARTERIES ANATOMY APPLIED TO FOWLER-STHEPHENS SURGERY

17

39. Geuvbashian G, Jednak R, Capolicchio JP, El-Sherbiny M. 
Outcome of surgical management of non-palpable testes. 
Urol Ann. 2013; 5:273-6.

40. Abouheba MAS, Younis W, Elsokary A, Roshdy W, Waheeb 
S. Early Clinical Outcome of Staged Laparoscopic Traction 
Orchidopexy for Abdominal Testes. J Laparoendosc Adv 
Surg Tech A. 2019; 29:531-7.

41. Ellis R, Lahiri R, Mahomed A. Mapping testicular blood 
supply in gubernaculum-sparing second-stage Fowler-
Stephens procedure. Surg Endosc. 2014; 28:3158-61.

42. Braga LH, Farrokhyar F, McGrath M, Lorenzo AJ. 
Gubernaculum Testis and Cremasteric Vessel Preservation 
during Laparoscopic Orchiopexy for Intra-Abdominal Testes: 
Effect on Testicular Atrophy Rates. J Urol. 2019; 201:378-85.

43. Chung JM, Lee SD. Individualized Treatment Guidelines for 
Postpubertal Cryptorchidism. World J Mens Health. 2015; 
33:161-6.

44. Daher P, Nabbout P, Feghali J, Riachy E. Is the Fowler-
Stephens procedure still indicated for the treatment of 
nonpalpable intraabdominal testis? J Pediatr Surg. 2009; 
44:1999-2003.

_______________________
Correspondence address:

Luciano Alves Favorito, MD, PhD
Rua Professor Gabizo, 104/201

Tijuca, Rio de Janeiro, RJ, 20271-320, Brasil
Fax: + 55 21 3872-8802

E-mail: lufavorito@yahoo.com.br



REVIEW ARTICLE

18

Bricker ileal conduit vs. Cutaneous ureterostomy after 
radical cystectomy for bladder cancer: a systematic review
______________________________________________________________________________________________
Fernando Korkes 1, 2, 3, Eduardo Fernandes 1, Felipe Arakaki Gushiken 1, Felipe Placco Araujo Glina 1, 
Willy Baccaglini 1, 2, 3, Frederico Timóteo 1, 2, 3, Sidney Glina 1

1 Divisão de Urologia, Faculdade de Medicina do ABC, Santo André, SP, Brasil; 2 Hospital Municipal 
da Vila Santa Catarina, São Paulo, SP, Brasil; 3 Hospital Israelita Albert Einstein, São Paulo, SP, Brasil

ABSTRACT
 

Purpose: A systematic review of the literature with available published literature to 
compare ileal conduit (IC) and cutaneous ureterostomy (CU) urinary diversions (UD) 
in terms of perioperative, functional, and oncological outcomes of high-risk elderly 
patients treated with radical cystectomy (RC).
Protocol Registration: PROSPERO ID CRD42020168851.
Materials and Methods: A systematic review, according to the PRISMA Statement, was 
performed. Search through the Medline, Embase, Scopus, Scielo, Lilacs, and Cochrane 
Database until July 2020.
Results: The literature search yielded 2,883 citations and were selected eight studies, 
including 1096 patients. A total of 707 patients underwent IC and 389 CU. Surgical 
procedures and outcomes, complications, mortality, and quality of life were analyzed.
Conclusions: CU seems to be a safe alternative for the elderly and more frail patients. It is 
associated with faster surgery, less blood loss, lower transfusion rates, a lower necessity 
of intensive care, and shorter hospital stay. According to most studies, complications 
are less frequent after CU, even though mortality rates are similar. Studies with long-
term follow up are awaited.
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INTRODUCTION

Bladder Cancer (BC) is the seventh most 
common malignancy in men and the 11th when 
considering both genders. Approximately 75% 
of all new BC cases occur in patients over 65 
years old, with a median age at diagnosis of 73 
years (1). About 25% of the patients present at 
diagnosis with muscle-invasive bladder cancer 
(MIBC), and this percentage might be even hi-
gher in the elderly (2).

 Radical Cystectomy (RC) with or without 
neoadjuvant cisplatin-based chemotherapy is the 
mainstream treatment for patients with MIBC (2). 
RC is associated with significant perioperative 
mortality and complications. These complications 
may be directly related to the surgical procedu-
re and with patient’s characteristics, such as age, 
female gender, increased body mass index (BMI), 
and poor nutritional status (i.e., sarcopenia and 
low serum albumin levels) (2, 3). Mortality rates 
after RC vary widely, ranging from 0.5% in lar-
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ge volume academic centers to 25% in developing 
countries (4-6).

 After removing the tumor-bearing blad-
der, urinary diversion (UD) is mandatory. From a 
functional standpoint, the UD can be divided into 
continent reservoirs (Continent Pouches - Kock, 
Miami, and Indiana, and Orthotopic Neobladder) 
and non-continent reservoirs (Ileal Conduit - IC, 
and Cutaneous Ureterostomy - CU). These com-
plex procedures that involve bowel manipulation 
and multiple anastomoses might be responsible 
for the majority of the complications (7-10).

 The choice of UD is determined by the 
patient’s decision, along with individual clinical, 
functional, and oncological characteristics. Conti-
nent UD supposedly provides a better quality of life 
(QoL) at the cost of higher complication and reope-
ration rates (11-13). However, this alleged improve-
ment in QoL favoring continent UD has not been 
confirmed in a systematic review, which observed 
that there is currently insufficient data to conclude 
that one type of UD is superior to another in QoL 
outcomes (14). Therefore, non-continent UD pre-
sents a possible and more straightforward manner 
to reestablish urine excretion after RC, especially 
to high-risk elderly patients. Among UD options IC 
and CU provide a fast, simple, effective, and op-
timal choice for selected patients (15). As studies 
comparing these two types of UD are lacking, it is 
reasonable to question if there might be any perio-
perative benefit to patients with MIBC treated with 
CU, which consists of a less complex UD than IC.

 This study aims to conduct a systematic 
review of the literature with available published 
literature to compare IC and CU urinary diversions 
in terms of perioperative and functional outcomes 
of high-risk elderly patients treated with RC.

MATERIALS AND METHODS

Protocol Registration
 An a priori protocol, International prospec-

tive register of systematic reviews (PROSPERO), ID 
CRD42020168851, was approved by all authors.

Eligibility Criteria and Information Sources
 We have conducted a systematic review 

based on a literature search through the Medline, 

Embase, Scopus, Scielo, Lilacs, and Cochrane Da-
tabase until July 2020. The review process follo-
wed the Preferred Reporting Items: Participants, 
Interventions, Comparisons, Outcomes, and Stu-
dy design.

 All relevant studies that included RC and 
UD published in English, German, Dutch, Italian, 
French, Japanese, Korean were considered.

 The eligibility criteria were based on the 
PICOS scheme. Included participants (P) should 
have a BC diagnosis, undergoing RC, either for the 
invasive or non-invasive disease. All surgical ap-
proaches were included (open, laparoscopic, and 
robotic procedures).

 We included studies that compared pa-
tients submitted to RC plus IC (C - control) vs. 
those submitted to RC plus CU (I - intervention). 
The primary outcome (O) was defined as the mor-
bidity incurred in each group. The morbidity was 
evaluated based on the following endpoints: the 
operating time (OT), intraoperative estimated 
blood loss (EBL), transfusion rate (TR), intraope-
rative and postoperative complications, the latter 
being evaluated according to the Clavien-Dindo 
classification (16).

 The exclusion criteria followed the PICOS 
scheme: P - patients without BC, IC - studies com-
paring the related-morbidity to RC without data 
regarding UD - IC (control group) and UC (experi-
mental group) in patients after RC.

Search Strategy
 The following keywords were used in the 

search: (“bladder cancer” OR “transitional cell 
carcinoma” OR “urothelial cell carcinoma” OR 
“urinary bladder cancer” OR “urinary bladder ne-
oplasm” OR “urinary bladder tumor” OR “urinary 
bladder carcinoma”) AND (cystectomy OR cys-
toprostatectomy OR bladder resection OR “Ante-
rior Pelvic Exenteration”) AND (ureterostomy OR 
ureterostomies OR ileal-conduit OR ileal conduit* 
OR Bricker OR urinary diversion OR urinary di-
version*).

Study Selection/Data Collection Process
 Two authors (EFC and FAG) searched to 

screen title, abstract, and full-text relevant stu-
dies. Data were independently extracted from 
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each included study by two authors (EFC and FAG) 
according to the ‘Preferred Reporting Items for 
Systematic Reviews and Meta-analysis Statement’ 
(PRISMA). A table was developed to gather all the 
extracted data (17). A third author (WB) assessed 
the eligibility to solve any discrepancy between the 
two investigators in any selection or data collection 
process stages. A grey search was performed based 
on references to each included study.

Data Items
 Data extracted were age, sex, comor-

bidities assessed by the American Society of 
Anesthesiologists Classification (ASA) or by the 
Charlson Comorbidity Index classification (CCI), 
Cancer stage, Operative time, estimated blood 
loss, transfusion requirement, length of hospital 
stay (LOS), need for intensive care, drain time, 
complications classified in the Clavien Score and 
general mortality.

 Continuous variables were exposed in 
mean and standard deviation or mean and confi-
dence interval if the standard deviation was not 
exposed. Categorical variables were exposed in 
absolute numbers and percentages.

Risk of bias in individual studies
 Cochrane Risk of bias assessment tool 

(18) was used for the risk of bias assessment in 
non-randomized trials. In this study, the risk of 
bias assessment using the tool, as mentioned 
above, was performed by two study authors (FK 
and FPAG) independently, and after that, data 
were compared. Any discrepancy was sorted out 
by arbitration with other author’s reviews (WB).

RESULTS

Search results and study characteristics
 There are no randomized, controlled trials 

comparing IC and CU urinary diversion. All pu-
blished reports are retrospective non-randomized 
comparative studies. The literature search yielded 
2.883 citations, of which 2.847 were excluded af-
ter review of titles and abstracts. The full texts 
of 13 remaining sources were screened, and fi-
nally, eight studies, including 1096 patients, have 
been included (Figure-1) (19-25). A total of 707 

patients underwent IC, and 389 underwent CU. 
All eight studies were retrospective single-center 
series comparing RC followed by either IC or CU 
diversion in high-risk elderly patients. Table-1 
summarizes the demographic data of the studies 
selected.

Quality of individual studies and risk of bias
 Non-randomized retrospective studies in-

cluded in this review had lacunae in various do-
mains of risk of bias assessment. In three studies, 
there was limited demographic data. In two stu-
dies, patients had similar characteristics between 
IC and CU groups according to age, gender, co-
morbidities, and tumor stage. There was a cle-
ar trend toward performing CU in less favorable 
patients (older, sicker, and more advanced stage 
disease). The studies by Deliveliotis et al., Longo 
et al., and Suzuki et al. (19, 21, 24) were at an 
overall moderate risk of bias, while the other stu-
dies were mainly critical risk of bias (Figure-2).

Surgical procedure and outcomes
 In four of the available studies, the sur-

gical technique is detailed. In three, bilateral CU 
with skin flaps were performed (19) and in the 
other unilateral CU was performed (21). Five stu-
dies reported OT. Deliveliotis et al., Longo et al., 
Suzuki et al., and Kilciler et al. (19, 21, 23, 24) re-
ported a significant shorter OT for CU compared 
to IC (about 80 minutes shorter, p <0.001) while 
Knap et al. reported OT favoring IC but without 
statistical significance (280 and 337 minutes for 
IC and CU, respectively) (19-21).

 Five studies reported estimated blood 
loss (EBL), and it was about 23% lower in pa-
tients whose UD was CU, according to two of the 
studies (19, 21). Arman et al. and Kilciler et al. 
presented similar EBL between the groups (23, 
25). This difference in EBL ultimately resulted in 
a considerable difference in TR, being twice as 
high for IC vs. CU in Deliveliotis et al. (56% vs. 
24.1%, p=0.025) and Longo et al. series (42% vs. 
17.1%, p=0.030) (19, 21). In contrast, Knap et al. 
reported similar transfusion rates for CU when 
compared to IC (20).

 According to three studies with mean 
LOS, length-of-hospital-stay (LOS) was signifi-
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cantly shorter after CU vs. IC, ranging from 11 
- 16.1 days for IC and 7 - 8.6 days CU (19, 21, 
23). Knap et al. and Suzuki et al. reported no 
difference in LOS between groups (20, 24) while 
Wuethrich et al. and Arman et al. did not report 
this outcome in their studies (22, 25).

 Deliveliotis et al. (19) reported that 32% of 
their series requires postoperative Intensive Care 
Unit (ICU) support after IC. In the CU group, inten-
sive care was required in only two patients (7.2%, 
p=0.032) (19). Longo et al. reported that 60% of 
patients in the IC group needed postoperative care 
in ICU, while only 28% of patients in the CU group 
were admitted to ICU after surgery (p=0.010) (21). 
The author also evaluated the length of abdominal 

drainage, which also favored the CU group (3.7 vs. 
3.2 days, p <0.001) (21). Table-2 summarizes the 
perioperative characteristics analyzed.

Complications
 Complications were reported according 

to Clavien-Dindo classification in all studies. 
Among patients whose UD was IC, the repor-
ted Clavien I-II complication rate ranged from 
37.2% (26) to 100% (19, 21). In the CU group, 
Clavien-Dindo I-II complication rates ranged 
from 17.7% (26) to 57.1% (21). Clavien-Dindo 
>2 complications were reported with statisti-
cal significance in three of seven studies, and 
it ranged from 14.3 to 40% of patients in the 

Figure 1 - Flow diagram of the study selection.
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Table 1 - Demographic characteristics in the selected studies.

Variable Author IC CU p

n Deliveliotis et al. (19) n (%) 25 (46.3%) 29 (53.7%) -

Longo et al. (21) n (%) 35 (50%) 35 (50%) -

Knap et al. (20) n (%) 195 (72.7%) 4 (1.4%) -

Meng et al. (26) n (%) 98 (41%) 141 (58.9%) -

Wuethrich et al. (22) n (%) 178 (94.2%) 11 (5.8%) -

Kilciller et al. (23) n (%) 67 (65.4%) 34 (34.6%) -
Suzuki et al. (24) n (%) 87 (50%) 87 (50%) -
Arman et al. (25) n (%) 22 (31.4%) 48 (68.5%) -

Age (years) Deliveliotis et al. (19) Median (range) 78.3 (75-92) 78.1 (75-89) 0.856

Longo et al. (21) Mean±SD 78.81.8 78.5?2.1 0.250

Knap et al. (20) ND - - -

Meng et al. (26) ND - - -

Wuethrich et al. (22) Median (range) 79.8 (75.1-91.6) 83.8 (75.3-89.1) <0.0001

Kilciller et al. (23) Mean±SD 64 (12.6) 57 (11.2) <0.05
Suzuki et al. (24) Median (range) 74 (48-92) 74 (54-86) 0.967
Arman et al. (25) ND - - -

Male Deliveliotis et al. (19) n (%) 22 (88.0%) 24 (82.7%) 0.711

Longo et al. (21) n (%) 33 (94.2%) 31 (88.5%) 0.660

Knap et al. (20) ND - - -

Meng et al. (26) ND - - -

Wuethrich et al. (22) n (%) 118 (66%) 6 (55%) 0.0577

Kilciller et al. (23) ND - - 1.000
Suzuki et al. (24) n (%) 64 (73.6) 65 (74.7) -
Arman et al. (25) ND - - -

Comorbidities Deliveliotis et al. (19)

(ASA score 3-4) n (%) 24 (96.0%) 25 (86.2%) 0.736

Longo et al. (21)

(CCI)
Mean±SD 5.2±0.8 4.9±0.8 0.21

Knap et al. (20) ND - - -
Meng et al. (26) ND - - -

Wuethrich et al. (22)

(CCI) Median (range) 6 (3-14) 6 (5-8) <0.001

Kilciller et al. (23) ND - - -
Suzuki et al. (24) ND - - -
Arman et al. (25)

(ASA score 3-4) n (%) 7 (31.8%) 9 (39.1)% 0.637

Stage Deliveliotis et al. (19) pT0-pT3a 7 (28.0%) 9 (31.0%)

1.000n (%)
pT3b-pT4, N- pN+

10 (40.0%) 11 (38.0%)

8 (32.0%) 9 (31.0%)
Longo et al. (21) ≤pT2, pN0 24 (68.5%) 21 (60.0%) 0.450

n (%) >pT2, >pN0 11 (31.4%) 14 (40.0%)
Knap et al. (20) ND - - -

Meng et al. (26) ND - - -

Wuethrich et al. (22) pT0-2b 68 (39%) 4 (36%) 0.021

n (%) pT ≥3 99 (61%) 7 (64%) -

Kilciller et al. (23) ND - - -

Suzuki et al. (24)
n (%) >pT2, >pN0 36 36 1

Arman et al. (25)

n (%) <PT2 <NO 14 (36.4%) 12 (48%)-SCU 0.545
12 (52.2%)-MCU

ASA = American Society of Anesthesiologists classification; CCI = Charlson Comorbidity Index classification; ND = not declared
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Figure 2 - Risk of bias assessment according to Cochrane’s Risk of Bias In Nonrandomized Studies - ROBINS-I tool.

Adapted from - Sterne, J. A. et al. ROBINS-I - a tool for assessing risk of bias in non-randomised studies of interventions. BMJ i4919 (2016) (18).
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Table 2 - Perioperative outcomes.

Variable Author Ileal conduit Cutaneous ureterostomy p

Operative time (min-
utes)

Deliveliotis et al. (19) Mean (range) 215 (174-248) 131 (102-181) <0.001

Longo et al. (21) Mean±SD 225.872.3 149.5±35.1 <0.001

Knap et al. (20) Median (range) 280 (180–645) 337 (210-465) -

Meng et al. (26) ND - - -

Wuethrich et al. (22) ND - - -
Kilciller et al. (23) Mean±SD 260± 67.4 170±45.6 <0.05

Suzuki et al. (24) Median (range) 533 (374-844) 469 (241-690) <0.001

Arman et al. (25) ND - - -

EBL (mL)

Deliveliotis et al. (19) Mean (range) 490 (310-720) 387 (250-510) <0.001

Longo et al. (21) Mean±SD 510.5106.8 380±93 <0.001

Knap et al. (20) ND - - -

Meng et al. (26) ND - - -

Wuethrich et al. (22) ND - - -

Kilciller et al. (23) Mean±SD 589±55 474±24 >0.05

Suzuki et al. (24) Mean (range) 1.600 (229-7122) 1.800 (328-15.210) 0.173

Arman et al. (25) Mean (range) 400 (350-450)

450 (375-475)

0.063
(SCU)

400 (300-450)

(MCU)

Transfusion rate

Deliveliotis et al. (19) n (%) 14 (56%) 7 (24.1%) 0.025

Longo et al. (21) n (%) 15 (42.8%) 6 (17.1%) 0.030

Knap et al. (20) Median (range) 3.3 (0-11) 8.6 (4-13) NS

Meng et al. (26) ND - - -

Wuethrich et al. (22) ND - - -

Kilciller et al. (23) ND - - -
Suzuki et al. (24) ND - - -

Arman et al. (25) ND - - -

LOS (days)

Deliveliotis et al. (19) Mean (range) 16.1 (8-32) 8.6 (6-18) <0.001

Longo et al. (21) Mean±SD 13.21.7 8.8±1.0 <0.001

Knap et al. (20) Median (range) 18 (9-62) 19 (18-19) NS

Meng et al. (26) ND - - -

Wuethrich et al. (22) ND - - -
Kilciller et al. (23) Mean (range) 11 (7-34) 7 (5-25) <0.05

Suzuki et al. (24) Median (range) 30 (13-161) 30 (16-122) 0.925
Arman et al. (25) ND - - -

Time with drain (days)

Deliveliotis et al. (19) ND - - -
Longo et al. (21) Mean±SD 6.22.4 3.7±0.9 <0.001
Knap et al. (20) ND - - -
Meng et al. (26) ND - - -

Wuethrich et al. (22) ND - - -
Kilciller et al. (23) ND - - -
Suzuki et al. (24) ND - - -
Arman et al. (25) ND - - -
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IC group. Simultaneously, it occurred in 7.1 - 
27.3% of patients in the CU Group (19, 21, 26).
(19,21,26) (Table-3).

Mortality
 Five studies reported mortality rates (19, 

21, 22, 26). Although there was a tendency of hi-
gher mortality rates in the IC group throughout stu-
dies, no statistical significance was found (Table-3).

Quality of life (QoL)
 Two of the studies evaluated QoL after RC 

and IC or CU diversions (21, 25). Longo et al. de-
monstrated that QoL data was available in 85.7% 
who received IC diversion and 80% of patients 
who received CU. Higher Bladder Cancer Index 
scores were recorded in the urinary function and 
urinary bother domains, while low scores were 
found in sexual bother domains. No statistical di-
fference was found (21).

 Arman et al. found similar QoL scores be-
tween IC and CU. These authors evaluated a varia-
tion of CU technique, finding better QoL for these 
patients. Patients with IC presented higher scores 
in additional concerns (p=0.008), functional he-
alth domains (p=0.002), satisfaction from urinary 
diversion (p=0.004), and total score (p=0.027) per 
FACT-Bl-Cys questionnaire, global health status (p 
<0.001), and symptom scale (p=0.017) per EOR-
TCQLQ-C30. Patients with modified CU had higher 
scores in terms of functional health (p=0.012), 
satisfaction from urinary diversion (p=0.01), and 
global health status (p=0.008) (25).

DISCUSSION
 The decision to undergo surgical treat-

ment with RC for older patients with MIBC is a 

tradeoff between loss of function and indepen-
dence and extension of life. In this scenario, se-
veral individual characteristics are relevant, such 
as comorbidities, functional decline, frailty, fami-
ly dynamics, and social and psychological issues. 
With the aging process (27), patients experience a 
gradual reduction of capabilities to withstand the 
treatment burden and the possible complications.

 Historically, RC is markedly underused 
for the treatment of MIBC, despite the longstan-
ding guideline’s recommendations. In 2010, in a 
population-based study from the Medicare data-
base, Gore et al. reported that only 21% of subjects 
diagnosed with MIBC were treated with RC (28). 
In a more recent SEER analysis, 18.9% of patients 
with MIBC underwent RC (29). For patients with 
more than 80 years old, only 6.9% underwent RC 
(30). Older age, Charlson Comorbidity Index >2, 
and ethnicity (non-Hispanic black patients) were 
factors related to decreased odds of receiving RC 
(28, 29). Overall survival was significantly higher 
in both cohorts for the patients who underwent 
RC. This finding may raise questions about what 
changes in MIBC management should be imple-
mented to decrease patients’ suboptimal treat-
ments for their disease.

 Chronological age, per se, is not a con-
traindication for RC. There is a good body of lite-
rature to support that RC can be performed safely 
in the elderly (30-32). On the other hand, several 
studies advocate that increasing age is associa-
ted with both mortality and complications after 
RC (33-35). As the population ages, an increased 
number of frail patients are treated with RC and 
UD. Consequently, there is an increase in the inte-
rest in UD with lower risks of postoperative com-
plications, such as CU (36, 37). The use of CU di-

Intensive care

Deliveliotis et al. (19) n (%) 8 (32.0%) 2 (7.4%) 0.032

Longo et al. (21) n (%) 21 (60.0%) 10 (28.5%) 0.010

Knap et al. (20) ND - - -
Meng et al. (26) ND - - -

Wuethrich et al. (22) ND - - -
Kilciller et al. (23) ND - - -
Suzuki et al. (24) ND - - -
Arman et al. (25) ND - - -

EBL = estimated blood loss; LOS = length of hospital stay; ND = not declared



IBJU | BRICKER ILEAL CONDUIT VS. CUTANEOUS URETEROSTOMY

26

Table 3 - Overall complications and severity grade based on Clavien-Dindo classification.

Variable Author Ileal conduit Cutaneous ureterostomy p

No Complications

Deliveliotis et al. (19) n (%) 0 (0%) 8 (27.6%) -
Longo et al. (21) n (%) 0 (0%) 9 (25.7%) -
Knap et al. (20) ND - - -
Meng et al. (26) n (%) 52 (53.1%) 106 (75.2%)

p=0.01
Wuethrich et al. (22) n (%) 56 (31.5%) 5 (45.5%)

Kilciller et al. (23) n (%)
55 (83.48%)-early 26 (66.48%) early

53 (79.11%) late 28 (82.3%) late
Suzuki et al. (24) ND - -
Arman et al. (25) ND - - -

Clavien 1-2

Deliveliotis et al. (19) n (%) 28 (100%) 16 (55.2%) -
Longo et al. (21) n (%) 48 (100%) 20 (57.1%) -
Knap et al. (20) ND - - -
Meng et al. (26) n (%) 32 (32.7%) 25 (17.7%) -

Wuethrich et al. (22) n (%) 66 (37.1%) 3 (27.3%) -
Kilciller et al. (23) ND - - -
Suzuki et al. (24) ND - - -
Arman et al. (25) ND - - -

Clavien 3-5

Deliveliotis et al. (19) n (%) 10 (40%) 5 (17.2%) 0.0025
Longo et al. (21) n (%) 12 (34.3%) 6 (17.1%) 0.0002
Knap et al. (20) ND - - -
Meng et al. (26) n (%) 14 (14.3%) 10 (7.1%) 0.0018

Wuetrich et al. (22) n (%) 56 (21.5%) 3 (27.3%) 74 (85.1%) 0.6188

Kilciller et al. (23) n(%) 72 (82.4%) 2 (4.2%) 0.837
Suzuki et al. (24) n (%) 2 (9.1%) - 0.711
Arman et al. (25) - - - -

Mortality

Deliveliotis et al. (19) n (%) 1 (4%) 0 (0) 0.128
Longo et al. (21) n (%) 1 (2.8%) 1 (2.8%) 0.470
Knap et al. (20) ND - - -
Meng et al. (26) n (%) 2 (2.0%) 1 (0.7%) 0.752

Wuethrich et al. (22) n (%) 0 0 -
Kilciller et al. (23) ND - - -
Suzuki et al. (24) ND - - -

Arman et al. (25) - - - -
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version is described since 1960 (38), and it might 
positively impact older patients’ treatment. Several 
authors have demonstrated a significant reduction 
in mortality and complication rates with CU (21, 
26, 39). In 2010, De Nunzio et al. reported morbi-
dity and mortality rates of 13% and 4%, with an 
average follow-up of 9 months for extraperitone-
al RC associated with CU in octogenarians (40). 
Previous RC series with other urinary diversions 
in octogenarians have shown higher rates (41-
44). Amidst CU’s potential advantages stands the 
reduced length of surgery and the lack of bowel 
anastomosis, which contributes to the reduction 
of the risk of postoperative ileus (POI), a common 
complication after complex UD. Indeed, this de-
crease in POI incidence was confirmed by Longo 
et al. (IC group 25.7% vs. 5.7% CU group) (21). The 
shorter OT and EBL observed might be related to 
this finding (19, 21, 38). In contrast, CU traditio-
nally presents a high risk of stoma stenosis. Despi-
te the technical modifications propose to achieve 
a better catheter-free rate in patients submitted to 
CU (45, 46), sometimes there is a need to maintain 
a catheter for stoma patency, which might relate 
to an elevated incidence of urinary infections and 
impair QoL of these patients in longer follow-up. 
There is, however, a lack of comparative studies 
evaluating this issue. Therefore, further studies 
comparing these techniques are needed to esta-
blish the best technique for performing CU and the 
impact on the QoL of these patients related to the 
use of catheters.

 Our study has some significant findings. 
First, even though we did not identify any pros-
pective study, we found two studies comparing 
similar populations (19, 21). In one study, CU 
patients were older and had more comorbidities 
than the IC group (22). In two studies, demogra-
phic data was not adequately presented, and we 
could not safely compare further outcomes. The-
refore, groups might be compared with caution.

 Second, as expected, CU diversion was 
associated with shorter operative time, lower 
EBL, lower transfusion rates, and shorter time to 
drain removal (19, 21). The sum of these findings 
might result in a decrease in postoperative inten-
sive care need and shorter LOS, which were some 

of our additional findings. As operative time and 
bowel manipulation are classically related to POI 
(47, 48), and considering the elevated incidence 
of this gastrointestinal complication after com-
plex procedures, CU appears to be a reasonable 
choice for UD after RC in the elderly as it re-
duces the incidence of POI and reduces LOS (19, 
21, 49). Given the vulnerability of the population 
analyzed and the negative impact of any hospita-
lization on the functional capacity of the elderly, 
any decrease in LOS might be valuable (50).

 Third, CU has shown superior outcomes at 
complications analysis. In all four studies, intra-
operative minor (Clavien I-II) and major (Clavien 
III-V) complications were less common in the CU 
Group. Statistical significance was reached among 
major complications in all three studies in which 
CU and IC groups were similar according to ba-
seline characteristics (19, 21, 26). The only study 
that did not demonstrate significance was the one 
with a different baseline population, with older 
and more frail patients at the CU group (22). Ho-
wever, it is essential to state that only short-term 
complications were evaluated.

 Mortality rates were similar after 30 days 
following RC when comparing IC or CU. One of 
the studies found a significant increment in posto-
perative mortality after IC vs. CU (22). This finding 
seems to be even more relevant as this study had a 
more frail population of patients undergoing CU.

 Finally, QoL was similar between patients 
from IC and CU groups in the single study that 
accessed this outcome. With a mean follow-up of 
42.7 months, the Bladder Cancer Index overlapped 
in both groups and was lower in sexual bother 
domains (21). Only two of the studies reported that 
unilateral CU was performed in all patients, whi-
ch might theoretically add QoL over bilateral CU. 
This issue, nevertheless, has not been previously 
studied. Further studies comparing IC to CU with 
longer follow-ups are needed to verify actual di-
fferences in reported QoL.

 Our study has some limitations. Even 
though our findings point to some interesting 
facts regarding aspects of distinct UD techniques 
and their impact on the elder, conclusions need 
to be taken with caution due to the uncontrolled 
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retrospective design. Selection biases might have 
affected the homogeneity between groups, which 
ultimately resulted in differences in baseline po-
pulations in one of the studies. Some studies lack 
relevant information on the UD technique, such as 
if CU was performed unilaterally or bilaterally.

 Regardless of these considerations, our 
study is relevant, as no previous studies compared 
this issue. CU is a lifesaving procedure that allows 
the best oncologic treatment for bladder cancer 
without the burden of high morbidity and morta-
lity associated with an intestinal diversion in the 
elderly and frail population. By reducing the mor-
bidity related to RC with simpler UD, it is reasona-
ble to expect that more patients will benefit from 
RC, the standard and optimal treatment for MIBC.

CONCLUSION

 In conclusion, CU seems to be a safe al-
ternative for the elderly and more frail patients. It 
is associated with faster surgery, less blood loss, 
lower transfusion rates, lower need for intensi-
ve care, and shorter LOS. According to most of 
the studies, even though mortality rates are simi-
lar, complications are less frequent after CU than 
IC. Longer follow-up and prospective studies are 
awaited to draw further conclusions.
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ABSTRACT
 

Introduction: Defective closure of the neural tube affects different systems and 
generates sequelae, such as neurogenic bladder (NB). Myelomeningocele (MMC) 
represents the most frequent and most severe cause of NB in children. Damage of the 
renal parenchyma in children with NB acquired in postnatal stages is preventable given 
adequate evaluation, follow-up and proactive management. The aim of this document 
is to update issues on medical management of neurogenic bladder in children.
Materials and Methods: Five Pediatric Urologists joined a group of experts and reviewed 
all important issues on “Spina Bifida, Neurogenic Bladder in Children” and elaborated 
a draft of the document. All the members of the group focused on the same system of 
classification of the levels of evidence (GRADE system) in order to assess the literature 
and the recommendations. During the year 2020 the panel of experts has met virtually 
to review, discuss and write a consensus document.
Results and Discussion: The panel addressed recommendations on up to date choice of 
diagnosis evaluation and therapies. Clean intermittent catheterization (CIC) should be 
implemented during the first days of life, and antimuscarinic drugs should be indicated 
upon results of urodynamic studies. When the patient becomes refractory to first-line 
therapy, receptor-selective pharmacotherapy is available nowadays, which leads to a 
reduction in reconstructive procedures, such as augmentation cystoplasty.
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INTRODUCTION

The most common etiology in neuroge-
nic bladder (NB) in children is spina bifida (SB) 
and the most frequent malformation is lumbo-

sacral myelomeningocele (MMC) (1). Patients 
with neurogenic bladder may present urinary 
incontinence, urinary tract infections (UTI), ve-
sicoureteral reflux (VUR) and eventually, renal 
scarring and renal failure.
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 Without treatment, up to 70% of patients 
may develop urologic problems during the first 
years of life, and less than 5% become continent 
(2, 3). The main goals of treating the urinary tract 
are the preservation or improvement of renal 
function, and the prevention of UTI and urinary 
tract deterioration. Until recently, there was con-
troversy over which approach was better for the 
initial management of NB: proactive or expectant 
approach (4, 5), however, the balance seems to be 
in favor of the first, since with a proactive appro-
ach there is a reduction in chronic renal disease 
(CRD). The most proactive interventions with the 
use of clean intermittent catheterization (CIC) and 
pharmacotherapy have become the cornerstone of 
early management of NB (6), leaving the most in-
vasive procedures and reconstructive surgeries for 
older patients, even at ages reaching adolescence.

 The aim of the present document is to 
update the main topics and subtopics discussed 
by international guidelines on the management 
of neurogenic bladder in children and to provide 
useful medical recommendations on major issues 
based on the best scientific evidence available. The 
focus will be on diagnosis, evaluation and medical 
treatment of children with neurogenic bladder.

MATERIAL AND METHODS

 In order to adapt the guidelines analyzed 
for the construction of the present document, the 
following instruments were used “Clinical practice 
guidelines” (7) and “The Guideline Implementa-
bility Appraisal (GLIA)” (8). In addition, research 
was done following suggestions made by interna-
tional referents and by the International Children’s 
Continence Society (ICCS). Furthermore, a tho-
rough literature search of systematic reviews on 
different subtopics related to neurogenic bladder 
in children was carried out. With the purpose of 
selecting the practical clinical guidelines and arti-
cles, the following inclusion criteria and parame-
ters were used: Documents that contain in their 
title or abstract at least one of the following MeSH 
(Medical Subject Headings) terms: “Spina Bifida, 
Neurogenic Bladder in Children” were analyzed 
and selected in Medline, Pubmed and Cochrane. 
This search comprised articles published up to and 

including the year 2020. The documents that were 
not available in English or Spanish were excluded. 
The documents with a complete version that could 
not be recovered were also excluded. Each topic 
of the review was analyzed independently by each 
author of the present document. The search strate-
gy is shown in Figure-1.

 All the members of the primary developer 
group focused on the same system of classifica-
tion of the levels of evidence in order to assess the 
literature and the recommendations following the 
GRADE system (modified) (9).

Main definitions and standardizations
 Neurogenic bladder is defined as any alte-

ration of the physiologic function of the bladder 
due to a central or peripheral neurologic lesion. 
Its most common cause in children is open spinal 
dysraphism, such as myelomeningocele (MMC).

 The functions of the lower urinary tract to 
store and periodically eliminate urine are regula-
ted by a complex neural control system that coor-
dinates the activity of bladder and urethral outlet. 
Many neural circuits exhibit switch-like patterns 
of activity that turn on and off in an all-or-none 
manner (10). A failure of the neurulation process 
may induce different abnormalities called neural 
tube defects (Figure-2).

 Symptoms in the lower urinary tract 
(LUTS) are considered neurogenic only in the pre-
sence of a relevant neurologic disease. According 
to the International Continence Society (ICS), the 
LUTS in neurogenic patients can be divided into 
three groups considering the micturition phases 
in which they are produced: storage, voiding, and 
post micturition symptoms (11). ICS as well as the 
International Children’s Continence Society (ICCS) 
have published standardization documents on 
terminology for neurogenic LUTS (11) and non-
-neurogenic LUTS (12) (Table-1). Most children 
with NB have a reduced bladder sensation or no 
sensation at all, or are not aware of bladder filling 
or have no desire to void. Issues such as LUTS and 
enuresis, with different etiologies and approaches 
to neurogenic bladder will not be developed in the 
present manuscript.

 Children with spinal dysraphism also 
present a neurogenic bowel, which is characte-
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Figure 1 - The figure shows the search strategy of the present review.

From:  Moher D, Liberati A, Tetzlaff J, Altman DG, The PRISMA Group (2009). Preferred Reporting Items for Systematic Reviews and Meta-
Analyses: The PRISMA Statement. PLoS Med 6(7): e1000097. doi:10.1371/journal.pmed1000097 

 
For more information, visit www.prisma-statement.org. 
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rized by severe constipation, fecal incontinen-
ce, gastrointestinal motor dysfunction (13) and 
altered visceral sensitivity.

Epidemiology and etiology
 Congenital defects of the neural tube 

(CDNT) are common abnormalities that lead to 
a neurogenic bladder in children. Their preva-
lence varies in the different continents and in 
regions within the same continent, from 1 every 
10.000 births in Alaska to 34.4 every 10.000 

births in the north of China (14). In South Ame-
rica this prevalence is as high as 19.6 every 
10.000 births. These figures increase from 20 
to 50 times when there is a sibling with spinal 
dysraphism and 40 times if the mother suffers 
from it (15). A reduction in the prevalence of 
CDNT has been observed during the last two 
decades especially due to the performance of 
early prenatal diagnosis, the subsequent inter-
ruption of pregnancy and also the incorpora-
tion of folates in the diet (16, 17).
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Figure 2 - Schematic drawing of the neurourological pathway in the bladder cycle: A: Bladder storage phase 
and B): Bladder voiding phase.
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Table 1 - Standardization of Terminology for Bladder Filling and Voiding Symptoms (adapted from referen-
ces 11 and 12).

Lower Urinary Tract Symptoms

Storage Symptoms
(Symptoms experienced during bladder filling)

Symptom Description

Urinary Frequency Increased frequency during daytime (> 7 micturitions daily)

Nocturia Waking up to void

Urgency Sudden and unexpected desire to void

Incontinence Stress: Urinary leakage on effort

Urgency: Urinary leakage following an urgency episode

Mixed: Urinary leakage associated with both, urgency and stress

Continuous: Constant urinary leakage during day and night

Enuresis: Incontinence during sleep

Impaired Mobility Incontinence: Inability to reach toilet in time to void due to a physical of 
medical disability

Impaired Cognition Incontinence: Leakage that occurs in an individual with impaired 
cognition without being aware of it

Bladder Sensation Normal: Individual is aware of bladder filling

Increased: Desire to void occurs earlier during filling phase and is more persistent

Reduced: Desire to void occurs later despite awareness that the bladder is filling

Absent: No sensation of bladder filling or desire to void

Abnormal: Sensations referred as “tingling”, “burning”, or “electric shock” during filling

Bladder Pain: Suprapubic or retropubic pain, pressure or discomfort that increases as 
bladder fills

Voiding Symptoms
(Symptoms experienced during micturition)

Slow Stream Urinary stream slower than normal

Weak Stream Urinary stream is weak

Spraying Urinary stream passes as a spray or a split

Intermittency Urine flow that is not continuous, stopping and starting during micturition

Hesitancy Delay in initiating micturition

Straining to Void Need to make intensive effort (Valsalva or suprapubic pressure) to initiate or maintain 
micturition

Terminal Dribble Slow flow that trickles/dribbles at the end of micturition

Dysuria Burning or discomfort during micturition

Post Micturition Symptoms
(Symptoms experienced immediately after voiding)

Feeling of Incomplete Emptying Bladder does not feel empty after micturition has ended

Post micturition Dribble/Leakage Urine loss after finishing voiding
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 MMC is the most common type of CDNT 
and occurs with more frequency at the lumbosa-
cral level (30-50%), followed by the lumbar and 
thoraco-lumbar level (20-30%, respectively), with 
less frequency at the cervical and thoracic level (0-
5% and 5-10%, respectively) (18, 19). As to occult 
spinal dysraphism, its incidence is unknown, espe-
cially due to underdiagnosis; however, it is known 
that approximately 40% of patients will present 
urological symptoms at the time of diagnosis (14).

 A lesion or injury in the spinal cord can 
also cause neurogenic bladder dysfunction in chil-
dren. This etiology represents between 3 and 5% of 
all lesions of the spinal cord (20). Its incidence in-
creases with age, occurring in approximately 30% 
of patients between 17 and 23 years of age and 
53% between ages 16 and 30 (21). After the age of 
3, the incidence is greater in males (4:1) (20, 21).

 Of all the causes of neurogenic bladder, 
spinal dysraphism is responsible for up to 93% of 
cases (open myelodysplasia: 85%, closed/occult 
dysraphism: 8%), sacral agenesis, imperforate anus 
and lesion of the spinal cord represent 1% each, 
and cerebral palsy, 3%. Other less frequent causes 
are cerebral/spinal tumors and pelvic surgery (22).

 Neurogenic bladder is present in up to 
98% of children with myelomeningocele (23). The 
prevalence of areflexia of the detrusor muscle va-
ries between 13 and 49.5% and hyperreflexia be-
tween 25 and 76% (24). In a group of 112 children 
with myelomeningocele who underwent urodyna-
mic evaluation in 2015, Korzeniecka-Kozerska et 
al. found a normal function of the bladder only 
in 4 children (3.6%), 49.1% presented overactivity 
of the detrusor, 14.3% detrusor-sphincter dyssy-
nergia, 14.3% areflexia of the bladder, and 22.3% 
deficient compliance of the bladder (25).

Initial evaluation
 All patients with MMC should undergo 

initial urologic evaluation, even those with no 
neuro-orthopedic alteration. The initial evalua-
tion should provide information on the detrusor-
-sphincter status and define the type of dysfunc-
tion (26). 1B Strong recommendation: evidence of 
moderate quality. The damage of the renal paren-
chyma in a child with MMC, which was acquired 

postnatally, is preventable with adequate assess-
ment, follow-up and proactive management (27).

 Renal and urinary tract ultrasound: They 
should be performed as early as possible after 
birth. It helps detect hydronephrosis or other 
alterations of the upper urinary tract (26, 28).1C 
Strong recommendation: evidence of low or 
very low quality. The increased thickness of the 
detrusor wall does not predict urodynamic fin-
dings. Regarding unfavorable videourodynamic 
findings, there are not significant differences in 
bladder wall thickness measured at each maxi-
mum cystometric capacity, except for bladder 
trabeculation (29). 2B Weak recommendation: 
evidence of moderate quality.

 Voiding cystourethrography (VCUG): It 
offers anatomical information on the lower urina-
ry tract (26) and mainly on the presence or absen-
ce of VUR.

 Urodynamic evaluation: It assesses the 
filling and voiding phases of the bladder. It is 
essential to carry out this evaluation since tre-
atments depend on a specific diagnosis of the 
type of neurogenic dysfunction (30). 1B Strong 
recommendation: evidence of moderate quality. 
VCUG and urodynamic evaluation should be per-
formed at least 6 weeks after closure of the de-
fect, when it is expected that the spinal shock be 
overcome (31, 32). If the closure of the defect was 
intrauterus, it is not necessary to wait for 6 we-
eks. VCUG and evaluation of the upper urinary 
tract should be repeated at regular intervals (26). 
Video-urodynamics combines in only one study 
and instrumentation the data of the urodynamic 
evaluation and VCUG, with the advantage of si-
multaneity of the testing. It is recommended not 
only in the initial evaluation but also during the 
follow-up in children with VUR (33).

 The initial evaluation is useful to identify 
a subgroup of patients with a greater risk of de-
veloping nephro-urologic damage (34). Creatinine 
estimation should be done after the seventh day 
of life (35). The urodynamic parameters of reduced 
bladder capacity and compliance and high detru-
sor leak point pressure (DLLP) are predictive fac-
tors of renal deterioration. In bladders with these 
characteristics it is less likely that VUR will be re-
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solved (26, 36). The presence of ureterohydrone-
phrosis and VUR is correlated with a greater risk of 
renal injury (31). All the patients with spina bifida 
should undergo Tc-99m DMSA renal scintigraphy 
during the first year of life, 1B Strong recommen-
dation: evidence of moderate quality, and after 6 
months of episodes of pyelonephritis. 1B Strong 
recommendation: evidence of moderate quality.

 Patients with a neurogenic bladder requi-
re urologic control for life (26). The degree of 
severity in the renal damage conditions the fre-
quency of urologic controls by imaging and uro-
dynamic evaluation. 1B Strong recommendation: 
evidence of moderate quality.

 This expert panel recommends: Renal and 
urinary tract ultrasound: every 3-4 months during 
the first year of life, every 6 months until age 2, 
and then, yearly until age 5. Urodynamic evalu-
ation: yearly until puberty. VCUG and/or Video-
-urodynamic evaluation: it will be repeated yearly 
in the patient with VUR prior to urologic surgery, 
and as soon as possible in the case of patients who 
abandoned treatment and follow-up. For patients 
who are neurologic and urologically stable, with 
adequate bladder continence, we recommend con-
trol with renal and urinary tract ultrasound and 
annual evaluation of the residual urine (post CIC 
or voluntary micturition, as applicable) (34). There 
exist different situations that make it necessary to 
increase the frequency of urologic studies: Chan-
ges in urologic symptoms (36).

 Recurrent pyelonephritis episodes. Chan-
ges in the orthopedic and neurologic signs and/
or symptoms (36).

 Planning of treatments to improve or 
achieve continence.

 Neurosurgical complications (36).
 Pubertal development.
 In the case of patients with changes in 

the neurologic, orthopedic or urologic status, a 
neurosurgical evaluation should be carried out 
in order to identify: symptomatic tethered cord, 
syringomyelia, increased intracranial pressure 
caused by dysfunction of the valve system or 
partial herniation of the cerebral trunk and cere-
bellum. 1B Strong recommendation: evidence of 
moderate quality.

Proactive approach/expectant approach/risk 
groups

 It is necessary to know the factors that 
may predict the appearance of renal lesion in chil-
dren with MMC in order to implement preventi-
ve actions. Undoubtedly, the introduction of the 
clean intermittent catheterization technique by 
Lapides et al. and the use of anticholinergic me-
dication have made a great difference in the tre-
atment of patients with neurogenic bladder (37). 
Nevertheless, when it is the best moment to apply 
these measures is still subject to controversy.

Early Treatment versus Expectant Treatment
 - Early Treatment

  It consists in starting treatment 
before any signs of damage appear, such as UTI, 
hydronephrosis, renal scars, hypertension or de-
creased estimated glomerular filtration rate (38). 
This principle is based on the premise that high 
pressures of the detrusor muscle (>40cm H20) 
and pyelonephritis compromise renal function; 
therefore, they should be avoided right after birth 
(39). A comparative advantage attributed to the 
early start of CIC is a greater adherence and adap-
tation of patients and members of the family.

  Anticholinergic drugs: The use of 
anticholinergic medication reduces intravesical 
pressure as well as the involuntary contractions 
of the bladder as shown on urodynamic studies 
(40). Although the use of oxybutynin has not been 
approved in children younger than 5 years of age, 
there exists enough global experience on its bene-
fits. In a multicenter, retrospective study of chil-
dren with spinal dysraphism, the mean end filling 
detrusor pressure was reduced from 33 to 21cm 
H2O. Over 80% of patients showed compliance 
greater than 70%. No serious adverse effects were 
reported, although constipation and facial redness 
were the major side effects. The oxybutynin dose 
indicated was: 0.2-0.6mg/kg/day given 2 or 3 ti-
mes a day (41).

 - Expectant  Approach
  An “expectant approach” consists 

in adopting a vigilant behavior before initiating 
any treatment. Advocates believe this approach 
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avoids the risks of UTI generated by CIC and the 
side effects caused by the use of anticholinergic 
drugs, and it also helps reduce costs. When a tre-
atment is implemented, renal dilatation is reversi-
ble in 92% of cases, according to Klose et al., and 
in 69%, as reported in a study by Kaufman et al. 
(42, 43). However, the latter pointed out that com-
pliance improved only in 42% of cases and almost 
half of the patients with renal dilatation required 
bladder augmentation.

  Some authors have argued that an 
active vigilant approach performing ultrasound 
and urine and creatinine tests at short intervals 
(every 3-6 months) may help detect changes in 
the upper urinary tract (UUT) early (44). These 
authors found deterioration of the UUT in 5% of 
cases. Nevertheless, as children with spina bifida 
require multidisciplinary assistance, it is difficult 
to believe that a close follow-up could be kept 
over time. Other authors suggest that children be 
evaluated taking into account the stratification 
of risks for UUT (45). For instance, hydronephro-
sis, VUR, UTI and urinary retention were consi-
dered risk factors of interest. In a study by Hopps 
et al., 79% of patients showed low risk at presen-
tation, and of these, 45% became cases of high 
risk. Only 1.2% progressed to renal failure (45). 
No data about surgical and renal damage rates in 
the long term were informed in that report.

 - Comparative studies
  Geraniotis et al. carried out a 

prospective and randomized study of 21 patients 
with detrusor sphincter dyssynergia (46). Of the 
patients who kept urination (N=11), 6 presented 
deteriorated UUT compared with only one in the 
group that were treated with CIC (N=10).

  Kassabian et al. retrospectively 
studied 26 patients with myelodysplasia treated 
with CIC and oxybutynin, and 56 were treated 
expectantly in different moments of the evalua-
tion (47). The UUT deterioration rate was 8% and 
48%, respectively.

  In a retrospective analysis of 144 
patients, Dik et al. observed renal scarring in 6 
(48). Of these, 5 had started CIC and received an-
ticholinergics late. Edelstein et al. performed a 

controlled prospective study, but unrandomized 
(49). A total of 35 (79.5%) out of 44 patients in 
the observation group progressed to UUT dete-
rioration, whereas in the group that started treat-
ment early, deterioration occurred in 3 out of 20. 
Wu et al. performed a retrospective study with 
a cohort of 46 children with dysraphism treated 
before they were one year old and 52 children af-
ter 4 years of age (50). These authors showed that 
hydronephrosis persistence was similar in both 
groups (13% and 14%, respectively). However, 
the rate of bladder augmentation was greater in 
the group of children older than 4 (11% compa-
red to 27%, respectively).

  Keye et al. retrospectively evalu-
ated 107 patients with spina bifida. The initial 
treatment with CIC was performed by 39% of pa-
tients and 61% were evaluated expectantly. Du-
ring the study period, 23% were changed from 
an expectant approach to starting CIC. The au-
thors observed that the patients who underwent 
CIC were more prone to develop UTI (35.7% 
vs. 18.5%, P=0.045), as well as VUR (54.5% vs. 
17.9%, P=0.015). As the minority group of pa-
tients underwent CIC, this was probably the 
group with more risk and, therefore, they develo-
ped more infection (51).

  In a retrospective study, Kaefer 
et al. evaluated myelodysplastic patients with 
bladder sphincter dyssynergia and high detrusor 
pressure (52). They compared 18 patients treated 
with an early approach (between 1985 and 1990) 
with 27 patients treated with a conservative, ex-
pectant approach (between 1978 and 1984). They 
concluded that the need to perform bladder aug-
mentation was greater in the group treated ex-
pectantly (41% vs. 17%).

  In a retrospective study similar to 
Woo’s, Delair et al. used as a result the loss of re-
nal function >15%. A total of 252 children were 
assessed (53). They observed that the presence of 
VUR and the start of CIC after one year of age 
were predictors of risk.

  Elzeneini et al. carried out a re-
trospective analysis of a group of 114 patients 
treated between 1997 and 2010 with an early 
proactive approach compared to another group 
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of 100 treated expectantly between 1985 and 
1994 (54). DMSA scans revealed renal scars in 
19% and 39%, respectively.

  Risk factors
   - Urodynamic parameters

  McGuire et al. were the first to 
consider bladder pressure as a risk factor for re-
nal dilatation and VUR in children with myelo-
dysplasia (39). Of a total of 42 patients analyzed, 
22 presented end-filling detrusor pressure >40cm 
H2O and 20 had pressure <40cm H2O. In the case 
of the group with lower pressure, no patient had 
renal dilatation and only two showed ureteral di-
latation. In the group with higher pressure, 68% 
had vesicoureteral reflux and 81% had dilatation.

  Timberlake et al. studied parame-
ters of ultrasound (US) and video-urodynamic stu-
dies that could be associated with renal scarring 
on DMSA (55). Of interest, DMSA scans were per-
formed during the first 6 months of life and renal 
scarring was observed in 24% of cases. The risk 
factors for renal scars were: trabeculation of the 
bladder as shown on US, end-filling detrusor pres-
sure >40cm H2O, presence of residual urine >50%, 
pressure >10cm H2O at the start of bladder filling, 
and VUR on video-urodynamic studies.

  Vesicoureteral sphincter dyssy-
nergia (VSD) has also been identified as a risk 
factor of renal lesion (49, 56). In a retrospective 
study involving 312 patients with myelodyspla-
sia, Ozel et al. observed that VSD and invo-
luntary contractions were risk factors of renal 
scars on DMSA scans.

 Other studies have not found association 
of urodynamic parameters and worse outcome (44, 
53). Nevertheless, some aspects deserve considera-
tion. A high pressure bladder is more associated 
with VUR and studies are consistent in showing 
that VUR is a risk factor of deterioration of UUT. 
Furthermore, patients with high pressure bladders 
began an early treatment with CIC and anticho-
linergic drugs, which may have favored a better 
outcome. Finally, a study by Dudley et al. showed 
that there exists a considerable variation between 
examiners in the performance of urodynamic stu-
dies, which may render different results (57).

 - Ultrasonography data
  The high post void residual is a re-

levant finding, since urine retention has been as-
sociated with UUT deterioration and it would be an 
indication to start CIC. However, there is no con-
sensus over which ratio of post void residual to 
bladder volume would be indicative to start CIC.

  Tanaka et al. measured the thick-
ness of the bladder wall in 57 patients with MMC 
using ultrasonography and they compared their 
findings with urodynamic studies (58). Bladder wall 
thickness was correlated to detrusor leak point pres-
sure >40cm H2O and end-filling detrusor pressure.

  Sekerci et al. studied 80 children 
with myelodysplasia and they observed that in-
creased bladder wall thickness correlated to uro-
dynamic parameters, as well as to renal scarring 
(59). Nevertheless, these data were not confirmed 
in the study by Kim et al. (29). In 52 patients exa-
mined, the thickness of the bladder wall as seen on 
ultrasound did not correlate to video-urodynamic 
findings. These data were confirmed by a study 
performed by Muller et al. (60).

This expert panel recommends
1) All patients should be evaluated with ul-

trasound after birth, (1C Strong recommendation: 
evidence of low or very low quality). For this test, 
the grade of renal dilatation and ureteral dilatation 
should be taken into account. The measuring of bla-
dder wall thickness is controversial, nevertheless, 
this panel advises to measure it (2B Weak recom-
mendation: evidence of moderate quality). This pa-
nel recommends that if the wall thickness is measu-
red with a full or semi-full bladder, it may provide 
additional information for the interpretation of the 
general clinical status of the child. The cut-off value 
for this measure has not been established. In the pre-
sence of increased residual urine (>50% of expected 
capacity for age) CIC is recommended (2B Weak re-
commendation: evidence of moderate quality).

2) Every patient should be evaluated with 
urodynamic studies during the first 6 months of life 
(1B Strong recommendation: evidence of moderate 
quality). The following data should be determined: 
detrusor leak point pressure, end and start-filling 
pressure (Pdetmax), and bladder capacity.
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3) Every patient should be evaluated with 
urinary cystourethrography and/or video-urody-
namic studies (Grade B recommendation). This 
study helps define diagnosis and VUR classifi-
cation, as well as identify signs of vesicoureteral 
sphincter dyssynergia.

4) Every patient with spina bifida should 
undergo DMSA scan during the first year of life. 
(1B Strong recommendation: evidence of mode-
rate quality) and after 6 months of having episo-
des of pyelonephritis (1B Strong recommendation: 
evidence of moderate quality).

5) The early treatment with CIC helps pre-
vent UTI, VUR and renal scarring. Anticholiner-
gic medication will be used if urodynamic results 
show a need to (if there is overactivity and/or 
filling pressures greater than 20cm H2O at expec-
ted capacity for age) (1B Strong recommendation: 
evidence of moderate quality). Doses should be 
adjusted according to urodynamic results (36).

6) In children under CIC it is not advisa-
ble to indicate antibiotic prophylaxis (ATB) except 
during the first months of life until the parents 
become familiar with the CIC technique and the 
initial evaluation is complete. It would only be in-
dicated in the case of patients with VUR, hydro-
nephrosis or UTI with recurrent fever (1B Strong 
recommendation: evidence of moderate quality).

Clean Intermittent Catheterization (CIC)
 The introduction of CIC has helped impro-

ve the management of patients with neurogenic 
bladders, when Dr. Jack Lapides showed its effi-
cacy in the long term in the 1970s (61, 62). It is a 
fundamental tool in the treatment of patients with 
alterations in bladder voiding and it contributes to 
avoiding renal damage and to improving urinary 
continence.

 Indication for starting CIC: The right mo-
ment to indicate CIC is still controversial. There 
exist two approaches: one expectant and one pro-
active (63). With the expectant approach patients 
are periodically monitored in order to evaluate 
changes in UUT. CIC is indicated when there is 
clinical deterioration or development of hydrone-
phrosis, upon confirmation on urodynamic stu-
dies. With the proactive management of patients, 

CIC is initiated even before evaluation with ul-
trasound and urodynamic studies is carried out, 
and prior to the development of changes in UUT. 
Those who recommend it emphasize the fact that 
it helps achieve better adherence, a reduction in 
the need of reconstruction of the urinary tract and 
a reduction in the risk of renal deterioration. The 
recommendations by ESPU and ICCS in relation 
to CIC are the following: The ESPU Guidelines on 
the management of neurogenic bladder in chil-
dren and adolescents, Part I, 2019 (64), propose 
a proactive management with early indication of 
intermittent catheterization. They postulate:

a) During the neonatal period, in the case of pa-
tients with spina bifida, each bladder should 
be considered with a potential development 
of overactivity and/or high filling pressure 
with deficient voiding, and CIC should be 
started soon, right after birth, since it con-
tributes to diminishing renal complications 
and the need for later augmentation(64-66) 
(1B Strong recommendation: evidence of 
moderate quality).

b) CIC is much better accepted by patients and 
parents if it is introduced early during the 
first days of life.

c) In children with evident hypoactive sphinc-
ter without overactivity, initiation of CIC 
can be delayed. If CIC is delayed, then a clo-
se monitoring of UTI should be performed, 
as well as ultrasound of the upper tract and 
urodynamic studies to evaluate the lower 
urinary tract (1B Strong recommendation: 
evidence of moderate quality).

d) In the case of infants with spinal dysra-
phism, without any signs of outlet obstruc-
tion as evidenced on urodynamic studies, 
CIC may be delayed, but a close follow-up 
should be kept.
 The recommendations by ICCS for the ini-

tial diagnostic evaluation and follow-up in con-
genital neurogenic bladder and bowel dysfunction 
in children, 2012 (22), also propose a proactive 
management:

a) Children with open spinal dysraphism that 
cannot empty their bladders spontaneously 
should perform CIC until urodynamic stu-
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dies can be done safely, in general during 
the first 2 to 3 months of life (67-69).

b) The presence of high grade VUR described 
in cystourethrography/video-urodynamics 
requires management with CIC.

c) Patients with spinal cord lesion require ini-
tiation of CIC as soon as the initial clinical 
status is stabilized. If the patient presents 
spontaneous micturition, it is necessary to 
know at which pressure this occurs. If voi-
ding and filling pressures of the detrusor are 
normal and the child empties the bladder 
with synergia, CIC may be discontinued in 
a safe way (70). If CIC is interrupted, perio-
dical evaluations of residual urine volume 
should be done in order to ensure adequa-
te bladder function. If filling and voiding 
pressures are high due to vesicoureteral 
sphincter dyssynergia, then CIC should be 
continued (71).

Variables to consider in CIC
 In the case of patients with spinal dysra-

phism it is important to indicate the use of latex-
-free catheters, since this pathology is highly as-
sociated with allergy to latex (72).

 Cochrane Revisions and recent studies 
show that the incidence of UTI in patients with 
CIC is not affected by the use of a sterile or cle-
an technique, coated or uncoated catheters, single 
(sterile) or multiple use (clean) of catheters, self- 
catheterization or catheterization by others, or by 
any other strategy (73-76).

 It is described that with the use of hydro-
philic catheters there is a tendency to reduce po-
tentially pathogenic agents (bacteria) and that 
they have a higher level of user satisfaction (77). 
The investigation evidence on these issues is weak 
(75) and the ESPU Guidelines 2019 clarify that 
on the basis of current data, no statement can be 
made regarding which type of catheter, technique 
or strategy is better than others (64).

 For people using CIC, the selection of the 
catheter will depend on personal preference, cost, 
portability and how easy it is to use (75).

 In relation to the correction of in utero 
neural defect, there are no significant differences 

between prenatal versus postnatal closure on the 
need for CIC, the urinary incontinence rate, the 
need for reconstructive urologic surgery, or uro-
dynamic parameters (78, 79).

Training in CIC
 The person in charge of training parents 

or patients of an older age to use CIC should be a 
trained nurse. In a neonatal unit, the newborn will 
not be discharged until parents can complete their 
training in CIC. The clean technique includes hand 
washing with water and soap (it does not requi-
re gloves or antiseptic products), and it should be 
done 5 to 7 times a day.

Age-related selection of the catheter diameter
 There exist different diameters and the 

choice of catheter is related to the caliber of the 
urethra by age of the patient: between 0 and 2 
years of age, a 6 French (Fr) catheter is recommen-
ded, between 2 and 5, catheter 6 or 8 Fr, between 
5-10 years old, 8-10 Fr, between 10 and 16 years 
old, 10 to 12 Fr, and for patients older than 16, ca-
theters 12 to 16 Fr (80). Regardless of this descrip-
tion, the final selection is up to each individual.

Types of catheters
 Although it has already been said that the 

ESPU Guidelines 2019 state that no final state-
ment can be made in relation to the best type of 
catheter to be used (64), it is important to know 
which types there exist:

a) Uncoated catheters, made of polyvinyl 
(PVC) or silicone, they require lubrication 
for its use.

b) Coated catheters with hydrophilic coatings. 
When these catheters are exposed to water, 
the outer layer attracts the water to the sur-
face of the catheters ensuring lubrication 
of the urethra. These catheters are useful 
to minimize discomfort, in the presence of 
urethral stenosis or catheterizable channel 
stomas.

c) Closed-catheters systems with pre-lubrica-
ted products that are packaged as a sterile 
kit containing all the equipment required to 
do aseptic catheterization.
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 There is an alternative catheter design to 
consider that can be useful: a catheter with a cur-
ved tip or Coudé tip to ease passage through a 
high neck bladder.

 In addition, it is worth mentioning the Fuji 
catheter, made of silicone rubber, which preserves 
its characteristics for a long time (12 to 14 months). 
It is kept in a container with an antiseptic solution 
and a lubricant, which makes its preservation and 
transportation easier. It is an ideal alternative for 
school children performing self-catheterization.

Self-catheterization
 This is the technique by which patients 

perform their own bladder emptying. The patient 
should be mature and responsible enough to per-
form a successful treatment and they should have 
motor skills at least in one arm so that they can 
reach the urethra or stoma. An expert nurse should 
train these patients on CIC. The male patient may 
require time to know the correct positioning of the 
urethra during insertion of the catheter and the 
female patient needs time to locate the urethral 
meatus (they may use a mirror at first or digital 
self-examination). For the patient, this is a great 
step towards independence.

Catheterizable channels
 Surgically created channels can be used in 

the case of patients requiring CIC but whose ure-
thra is compromised or inaccessible. They can be 
indicated for several reasons (81):

a) Difficult access to the perineum due to phy-
sical limitations or the use of a wheelchair;

b) Presence of urethral sensitivity;
c) Surgery of bladder neck;
d) Urethral pathology that makes access to 

bladder difficult (urethra atresia, urethra 
stenosis).
 The creation of catheterizable channels can 

improve quality of family life, since with this op-
tion the time allotted to positioning the patient and 
cleaning the insertion site of the catheter is reduced 
(82). Also, training in the use of these channels is 
usually easier compared to training in CIC.

 Among the channel techniques available 
we can mention Mitrofanoff appendicovesicos-

tomy (which uses cecal appendix), Yang-Monti 
tunneled channel (using reconfigured ileum), and 
spiral Monti, which creates a longer tube that can 
be very useful in the case of obese patients (83). 
The ureter could also be used if the ipsilateral re-
nal unit is excluded. The complications of these 
reconstructive techniques include incontinence, 
difficulty in catheterizing the channel and steno-
sis of the stoma (5 to 57%) (84).

This expert panel recommends
1) CIC should be initiated soon, right after 

birth, since it contributes to diminishing 
renal complications and the need for subse-
quent bladder augmentation (35, 64, 65) (1B 
Strong recommendation: evidence of mode-
rate quality.)

2) CIC should be done 5 to 7 times a day, every 
day after birth. Even before performing the 
first urodynamic or video-urodynamic stu-
dies. (1B Strong recommendation: evidence 
of moderate quality (36)).

3) In the case of those children with evident 
hypoactive sphincter with no overactivity, 
the initiation of CIC can be delayed. If CIC 
is delayed, a close monitoring of UTI should 
be performed, as well as ultrasound of the 
upper tract and urodynamic studies to eva-
luate the lower urinary tract. (1B Strong re-
commendation: evidence of moderate qua-
lity).

4) The training program in CIC includes the 
necessary sessions for two adults responsi-
ble for the care of the child. Training starts 
in the intensive care unit and continues in 
the Urology unit (with necessary coordina-
tion between nurses of both sectors).

5) Self-catheterization should be encouraged 
upon evaluation of level of development 
and maturity of each child.

6) The CIC diary constitutes one way of con-
trolling adherence to CIC, and it should be 
monitored in every visit to the Urology unit 
or the Spina Bifida Multidisciplinary group.

7) If possible, hydrophilic coated catheters 
should be used in the context of a painful 
procedure, in the presence of urethral steno-
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sis or in cases of stomas with catheterizable 
channels, such as Mitrofanoff.

Second-line pharmacological therapies
 When first indications in the proactive 

management, i.e. CIC and anticholinergic medi-
cation, do not achieve optimal therapeutic effects 
and there are adverse effects, the patient becomes 
refractory or intolerant to medication. This means 
there is a need to proceed to second-line therapies.

 A patient is considered refractory if they 
meet the following criteria: (1) previous medical 
therapies could not help improve urine inconti-
nence, (2) there is absence of correctible neuro-
logical anomalies evaluated on nuclear magnetic 
resonance (NMR), and (3) incomplete or non-sa-
tisfactory urodynamic response is shown despite 
the use of optimized doses (without side effects) 
of anticholinergic drugs at the most tolerated hi-
ghest dose.

 Once a patient becomes refractory, it is ne-
cessary to reevaluate the neurosurgical aspect in 
order to rule out any active process in the central 
nervous system that may be blocking the function 
of target organs: bladder, bowel and lower limbs. 
One of the most frequent entities of closed dys-
raphism is lipoma and the possibility of having a 
tethered spinal cord. Although there exist contro-
versy over the indication of surgery in the case of 
complex lipomas, Pang recommends total resec-
tion for most complex lipomas with or without 
symptoms. With respect to asymptomatic chaotic 
lipomas, prophylactic resection is not currently 
endorsed (85).

Scheme of double oral anticholinergic therapy
 The combination of two or more anticho-

linergic drugs is a conservative option, although 
adverse effects may be potentially additive. Ho-
wever, this alternative is worth considering, espe-
cially in a pediatric population, in which it is con-
venient to postpone more aggressive measures.

 In other words, in the case of patients 
with persistent incontinence and incomplete uro-
dynamic response to single-agent anticholinergic 
therapy (oxybutynin 0.3mg/k/day or 15mg oxy-
butynin extended release (ER)), a second drug 

can be added with dose escalation, for instance 
Tolterodine, doses: 4mg, 2mg every 12 hours or 
0.25 - 1mg twice a day. The dose should be in-
creased until the symptoms disappear, intolerable 
side effects appear or until the maximum dose is 
reached (30mg of oxybutynin ER, 4mg of tolte-
rodine ER). If the minimum daily dose of 10mg 
oxybutynin ER is not well tolerated, it is replaced 
by 4mg tolterodine ER.

 In case there is a suboptimal response with 
the second anticholinergic drug (tolterodine 4mg 
ER) or the medication is not well tolerated, so-
lifenacin 5 to 10mg can be used. In a study of 
patients with neurogenic and non-neurogenic 
bladder dysfunction with overactivity, Nadeau et 
al. reported that mean micturition volumes, cysto-
metric bladder capacity and maximum pressure of 
detrusor contractions improved significantly with 
treatment with solifenacin. The number of incon-
tinence episodes per day diminished significantly 
from the beginning of therapy until the end of the 
study (86).

 After the third month of each change of 
medication or modification in the dosage, a cli-
nical and urodynamic reevaluation is required 
to have an objective assessment. In addition, 
blood samples and electrocardiograms should 
be obtained at the start of treatment and every 
6 months in order to detect potential toxicity 
with solifenacin.

 Even though the use of imipramine has 
been reported with promising results in cases of 
patients refractory to anticholinergics with blad-
der dysfunction of different etiologies, up to date 
there is no solid evidence to recommend its use 
in pediatric populations. Furthermore, possible 
cardiac side effects have been reported and this 
should not be disregarded (87).

ß3 adrenoceptor agonists
ß3 agonists, such as Mirabegron, are agents 

with a different mechanism of action, since they 
act on the ß3 receptors of the bladder producing 
relaxation of the detrusor muscle and interacting 
with receptors of other organs, such as the heart 
(88). Studies in phase 2 and 3 have reported that 
mirabegron significantly improves clinical symp-
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toms of bladder overactivity in adults, which has 
led to its worldwide approval for this entity.

 Blais et al. carried out a prospective study 
where they analyzed the clinical response to mira-
begron for the first time in a pediatric population 
but with overactivity in non-neurogenic bladder. 
They included 58 patients refractory to behavioral 
therapy or urotherapy and anticholinergic medi-
cation. They showed improvement in the voided 
volume, urinary incontinence and a reduction in 
the side effect rates (89).

 In 2018, JS Park et al. published their 
experience with mirabegron in the treatment of 
neurogenic bladder in children. They recruited 66 
patients with NB as sequela of spina bifida who 
were refractory to anticholinergics. They excluded 
patients who had received botulinum toxin-A in-
jection previously and they indicated mirabegron 
50mg/day. The results showed a significant incre-
ase in compliance and bladder capacity. Further-
more, 37.1% of patients became completely dry 
after taking mirabegron and 9.1% reported adver-
se effects (90).

 Krhut et al. evaluated efficacy and safe-
ty of mirabegron 50mg/day in the treatment of 
neurogenic overactivity of the detrusor in patients 
between 18 and 65 years old with neurogenic 
bladder as sequela of spinal cord injury or mul-
tiple sclerosis. They concluded that in the group 
of patients treated with mirabegron there was a 
significant increase in the volume during the first 
contraction, an improvement in compliance, a 
non-significant increase in capacity and a ten-
dency to a reduction in urine leaks (91).

 In children with neurogenic bladder re-
fractory to first and second-line therapies, mira-
begron, as an adjuvant, increases bladder capa-
city, reduces intravesical pressure and achieves 
continence in a great number of patients. It is a 
well-tolerated drug, with no adverse effects, whi-
ch implies reducing or postponing the need for 
bladder augmentation (92).

The role of α-blockers
 Reports have shown that agents such as 

doxazosin, tamsulosin and alfuzosin do not modi-
fy significantly DLPP in children with neurogenic 

bladder (Momper, 2014). Further studies should 
focus on tests with a range of doses using objecti-
vely measured, clinically meaningful endpoints.

Botulinum Toxin Type A
 In children/adolescents with neurogenic 

bladder refractory to first-line therapy, injections 
with botulinum toxin-A (BTX) in the detrusor mus-
cle should be considered in order to have a safe 
bladder with adequate capacity at low pressure.

 Hascoet et al. performed a systematic re-
view in children with neurogenic bladder and 
showed a wide range of results: continence could 
be achieved in 32% to 100%, maximum detrusor 
pressure decreased between 32% and 54%, maxi-
mum cystometric capacity increased between 27% 
and 162%, and compliance improved between 28% 
and 176%. OnabotulinumtoxinA (maximum doses 
300 IU injected into 20-30 different bladder sites) 
seemed to be more effective mainly in overactive 
cases, compared to hypertonic patterns (93).

 Some authors have reported that injec-
tions with botulinum toxin-A in patients with 
neurogenic bladder due to MMC can be ineffective 
if the detrusor muscle is fibrotic, of low complian-
ce and with loss of contractility (94). Nevertheless, 
we should not underestimate these findings, since 
some authors state that as there is increase in ca-
pacity, there is also improvement in compliance. 
It has been demonstrated that injections with BTX 
into the trigone seem to be safe regarding VUR 
and the changes in the upper urinary tract (95).

 Among the main advantages of injections 
with botulinum toxin-A we may mention: it is a 
minimally invasive method, it requires sedation 
and a short hospital stay, it has very low adverse 
effect rates: mild hematuria and very few cases 
of UTI reported (more related to cystoscospy). The 
main disadvantage is its transient effect, with no 
more than 6 months of therapeutic effect, which 
requires re-injections, and this is a problematic is-
sue when patients are in transition towards adult 
centers (96) (2A Weak recommendation: evidence 
of high quality).

 Injections of botulinum toxin-A into the 
detrusor muscle in children who are refractory to 
antimuscarinic drugs have shown beneficial effects 
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in clinical and urodynamic variables. We evalua-
ted 26 children with neurogenic bladder refractory 
to conventional treatment. After treatment with 
repeated injections of intradetrusor onabotulinu-
mtoxinA, urinary continence was achieved in up 
to 77%, the mean bladder capacity and the mean 
maximum cystometric capacity increased. The 
mean detrusor pressure at the end of filling decre-
ased, but only compliance after the first injection 
improved significantly. Detrusor overactivity was 
attenuated, but did not disappear completely (97).

 In the presence of patients refractory to 
antimuscarinic drugs, taking into account dosage 
of each drug depending on body weight, and the 
presentation of adverse effects, this panel of ex-
perts recommends the following possible plan:

1) Oxybutynin 0.2-0.6mg/k/day every 8 hours 
or oxybutynin ER+Tolterodine (0.25-1mg 
every 12h) or Tolterodine ER 4mg.

2) Oxybutynin 0.2-0.6mg/k/day every 8 hours 
or oxybutynin ER+Solifenacin 5 to 10mg a 
day (for adolescents).

3) Tolterodine 0.25-1mg every 12 hours or 
Tolterodine ER 4 mg+Darifenacin 7.5, 15mg 
a day (for adolescents).

4) Injections of botulinum toxin-A 6-10 IU/k: 
if there is overactivity or hyperreflexia (2A 
Weak recommendation: evidence of high 
quality). With or without plan 1, 2 and 3 
as adjuvants. If after the first injection the-
re are significant urodynamic and clinical 
changes, repeat injection nine months after 
the first injection. If there are no significant 
changes, the following option should be 
considered:

5) Mirabegron 25 to 50mg a day, with or without 
an agent from plan 1, 2 and 3 as adjuvants. 
Example: Tolterodine 4mg+Mirabegron 
50mg day.

6) If after a clinical (CIC diary) and urodyna-
mic evaluation at least 3 months later with 
one of the previously mentioned options 
the patient remains refractory or resistant 
to medication, bladder augmentation should 
be considered.

7) The use of α-blockers to diminish pressure 
in the exit tract and facilitate bladder emp-

tying has not been tested in controlled stu-
dies in children (36) (2C Weak recommenda-
tion: evidence of low or very low quality).
 The use of bowel segments in bladder aug-

mentation has promoted important advances in 
finding new ways to deal with patients with non-
-compliant bladders. Nevertheless, there is concern 
regarding specific characteristics of the intestinal 
epithelium that can result in complications. Non-
-secretory bladder enlargement is considered as 
one of these alternatives, as it does not present the 
characteristic disadvantages of the secretory and 
absorptive function of the intestinal mucosa (98).

The spina bifida multidisciplinary group
 This group of experts considers it is ne-

cessary to count on a multidisciplinary team for 
a better management of patients with neurogenic 
bladder dysfunction.

 Every health care center will select the 
participants in a multidisciplinary team that must 
very well know the commitment and responsibi-
lity that the management of these patients requi-
res. The specialties involved in such a team are: 
neurosurgery, neurology, urology, nephrology, pe-
diatrics, gastroenterology, physiatry, orthopedics, 
among others. In addition, we must mention nur-
ses, physical therapists, occupational therapists, 
psychologists, nutritionists and social workers.

 The so-called “Life Course Model” (99) 
describes the roles and milestones in the life of an 
individual during childhood, school life, adoles-
cence and adulthood focusing on medical assis-
tance with a multidisciplinary approach. At each 
stage in life there are objectives set and the health 
care providers can monitor or intervene in a coor-
dinated way in view of the goals to be achieved at 
each step.

 Multidisciplinary groups of neurogenic 
bladder carry out different programs to manage 
particular situations in several subgroups. One of 
these subgroups with direct influence on neuro-
genic bladder is the neurogenic bowel subgroup. 
Its treatment is fundamental for an adequate ma-
nagement of neurogenic bladder, especially at an 
early age, in order to avoid constipation and in-
continence (64).
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 This panel of experts recommends: To ini-
tiate an early adequate program of bowel mana-
gement (1B Strong recommendation: evidence of 
moderate quality).

 The nurse in the urology unit is usually 
the person who gets to know the socio-cultural 
background of the patient better and they can 
detect problems in adherence, thus they can ac-
tivate support networks to deal with issues such 
as overweight (100), irregular behavior and bowel 
movement habits. Furthermore, they can counsel 
the family and help them understand issues rela-
ted to the rights of patients (101).

 The dynamics of the multidisciplinary 
team will depend on the policy of each health 
care center, the availability of specialists in sha-
red spaces and schedules, and, above all, the ma-
nagement of the patient by the coordinated cir-
cuit of sectors. It is of vital importance to count 
on a leader of the team, in general a pediatrician, 
who is in charge of encouraging necessary chan-
ges and adjustments among specialties and sets 
priorities. Furthermore, it is necessary to address 
the following issues: to have access to a physician 
of reference in inland regions, and to count on 
counseling for the disability certificate and acces-
sible integrated electronic registry.

Renal function in pediatric neurogenic bladder
 The management of children with neuro-

genic bladder should be focused on the preserva-
tion of the renal function with the prevention of 
renal scars, avoiding progression to chronic renal 
disease (CRD). An early start of therapy leads to 
improve the preservation of the renal function in 
children with neurogenic bladder (102). Approxi-
mately 10-30% of children are born with evidence 
of renal disease and this figure increases conside-
rably over time, with some even reaching renal 
compromise in about 50% of cases, as some re-
ports describe (102). Therefore, accurate measures 
of kidney function are essential to avoid glomeru-
lar and tubular compromise.

 It is recommended that the glomerular 
filtrate rate (GFR) be estimated together with the 
serum creatinine value using the Chronic Kid-
ney Disease Epidemiology Collaboration (CKD-

-EPI) creatinine-based formula and the updated 
Schwartz “bedside” formula (CKiD 2009) for chil-
dren (103, 104). Measuring the height in a patient 
with spina bifida is a difficult task, since many 
patients cannot walk, but the estimation can be 
done via measurement of the arms.

 In children, protein excretion of <100mg/
m2/day or <4mg/m2 /hour in a 24hr urine col-
lection is considered normal. It is important to 
investigate proteinuria (up to 5mg/kg/day in 
neurogenic bladder) as a marker of renal lesion, 
as well as the protein/creatinine index (up to 0.2 
in NB), the albumin/creatinine ratio (up to 30mg 
in NB) and 24hr microalbuminuria (up to 30mg/
day in NB).

 DMSA, 99m Technetium Dimercapto-
-Succinic Acid renal scans, are ideal to confirm 
renal scars in children with spina bifida. A his-
tory of VUR and UTI is associated to abnormal 
findings on DMSA in follow-ups of patients ol-
der than 10 years of age with spina bifida (105). 
Kanaheswari et al. identified 45 children with 
spina bifida who received multidisciplinary as-
sistance during at least 2 years. Of these, 78% 
showed evidence of having neurogenic bladder 
and 35.5% developed renal failure with scarring. 
Most of the children were studied during the ne-
onatal period, but 35.6% showed remission after 
6 months of age (106). A total of 36% of patients 
with MMC under follow-up for 5 years presented 
renal impairment (mainly renal disease grade I) 
with a proactive management. Of the ones with 
late initiation of treatment, 42% developed renal 
disease (Sager et al., 2020, data not published). 
Despite advances in the understanding of Renin-
-Angiotensin-Aldosterone System (RAAS) as a 
participant in the mechanism of renal injury, the 
analysis of its serum (ACE and ACE 2) and urina-
ry (urinary ACE) markers was not significant in 
patients with MMC with renal injury previously 
detected by renal DMSA scintigraphy (107).

Criteria for the definition of chronic renal dise-
ase in children
A) Renal damage of more than 3 months of dura-

tion defined by structural or functional altera-
tions determined by imaging, laboratory analy-
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ses (blood or urine tests), or renal biopsy, with 
or without decrease in glomerular filtrate rates.

B) Glomerular filtrate rate <90mL/m/1.73m²≥3 
months with or without signs of renal dama-
ge previously mentioned or using the updated 
Schwartz formula (108).

This panel of experts recommends
1) All patients with spina bifida should under-

go renal DMSA scintigraphy during the first 
year of life and after 6 months of presenting 
pyelonephritis episodes (1B Strong recom-
mendation: evidence of moderate quality).

2) Evaluation of renal function with estimated 
clearance of creatinine (Schwartz formula) 
or clearance measured in 24-hour urine col-
lection. It is recommended for those patients 
with renal lesions as shown on DMSA and/
or with proteinuria.

3) Detection of 24 hr proteinuria (>5mg/Kg/
day: abnormal) and 24 hr microalbuminuria 
(>30mg/day). Recommended for those pa-
tients with renal lesions as seen on DMSA 
and/or with proteinuria.

CONCLUSION

 The aim of this document is to offer an 
update on neurogenic bladder dysfunction in chil-
dren and recommendations on the major topics 
related to the management of patients suffering 
from it.

 Neurogenic bladder dysfunction repre-
sents one of the main sequelae of defective closu-
re of the neural tube in children. The prevalence 
of spina bifida is variable among regions and its 
most frequent type is myelomeningocele, which 
produces severe sequelae for life. Multidisciplina-
ry groups of neurogenic bladder carry out diffe-
rent programs to manage particular conditions, 
such as the neurogenic bowel subgroup.

 One of the most affected systems is the 
urinary tract, with the potential compromise of 
the renal parenchyma, which should be most ca-
red for. It is necessary to assess the anatomy and 
function of the urinary tract in order to stratify 
the risk of exposure of the renal mass to adverse 

bladder conditions. It has been demonstrated that 
clean intermittent catheterization and pharmaco-
therapy should be implemented as early as possi-
ble in order to avoid deterioration or damage.

 If patients become refractory to first-line 
medication, there are more selective second-line 
therapies, such as beta agonists and botulinum to-
xin-A that can delay cystoplasty, improve urinary 
incontinence scores and maintain safe intravesical 
pressures. This contributes to reducing the morbi-
dity of reconstructive procedures and to enhan-
cing quality of life and social inclusion.
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COMMENT

The interest in the management of neurogenic bladder dysfunction in children is increasing 
due to the development of strategies to protect the upper urinary tract and to avoid or postpone the 
need for future surgical interventions. New centers are providing this care and this article represents 
an important document bringing necessary update on this topic, gathering different international 
guidelines and original studies discussed with a panel of experts. This is a unique opportunity to 
have the best scientific evidence available.

This paper elegantly shows with extensive scientific evidence how to evaluate the child 
from the start, suggesting when to perform ultrasonography, urodynamic study, cystourethrography, 
DMSA scans and when to star clean intermittent catheterization (CIC) (1).

Proactive approach seems to be better than expectant approach, with the early use of clean 
intermittent catheterization and pharmacotherapy. ESPU Guidelines (2) and ICCS (3) recommenda-
tions suggest CIC should be started soon, after birth. This would diminish renal complications and 
the need for future augmentation. This is also better accepted by parents and patients, among other 
advantages. The authors scrutinized the indications and exceptions in this matter.

It would be reasonable to assume that the data available would convince most groups to 
follow this strategy but the best moment to apply these measures has been subject to controversy.

The authors suggest performing a first urodynamic study within 6 weeks after closure of 
the neural tube defect, looking for a subgroup of patients with greater risk due to reduced bladder 
capacity and compliance and high detrusor leak point pressure. Urodynamic studies in children are 
challenging and it is of utmost importance to know what to look for. 

The authors went beyond, analyzing the updated scientific evidence on CIC indications, how 
to do it, how to train parents and which catheters to use in different scenarios, from diameter to 
hydrophilic coatings. Pharmacological therapies have also been addressed. A long list of studies are 
presented showing indications and results with the role of anticholinergics, beta3 agonists, alfa-
blockers and botulinum toxin. 

This is a must-read paper for those dealing with children with neurogenic bladder.
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ABSTRACT
 

Introduction: The therapeutic role of pelvic lymph node dissection (PLND) in prostate 
cancer (PCa) is unknown due to absence of randomized trials.
Objective: to present a critical review on the therapeutic benefits of PLND in high risk 
localized PCa patients.
Materials and Methods: A search of the literature on PLND was performed using PubMed, 
Cochrane, and Medline database. Articles obtained regarding diagnostic imaging and 
sentinel lymph node dissection, PLND extension, impact of PLND on survival, PLND in 
node positive “only” disease and PLND surgical risks were critically reviewed.
Results: High-risk PCa commonly develops metastases. In these patients, the possibility 
of presenting lymph node disease is high. Thus, extended PLND during radical 
prostatectomy may be recommended in selected patients with localized high-risk PCa 
for both accurate staging and therapeutic intent. Although recent advances in detecting 
patients with lymph node involvement (LNI) with novel imaging and sentinel node 
dissection, extended PLND continues to be the most accurate method to stage lymph 
node disease, which may be related to the number of nodes removed. However, extended 
PLND increases surgical time, with potential impact on perioperative complications, 
hospital length of stay, rehospitalization and healthcare costs. Controversy persists on 
its therapeutic benefit, particularly in patients with high node burden.
Conclusion: The impact of PLND on biochemical recurrence and PCa survival is unclear 
yet. Selection of patients may benefit from extended PLND but the challenge remains 
to identify them accurately. Only prospective randomized study would answer the 
precise role of PLND in high-risk pelvis confined PCa patients.

ARTICLE INFO 

 Luciano Gabriel Haiquel
https://orcid.org/0000-0002-9083-8346

Keywords:
Prostate cancer, familial 
[Supplementary Concept]; 
Lymph Node Excision; Lymph

Int Braz J Urol. 2022; 48: 54-66

_____________________
Submitted for publication:
December 15, 2020
_____________________
Accepted after revision:
January 22, 2021
_____________________
Published as Ahead of Print:
February 28, 2021

INTRODUCTION

PCa is the second most frequent malignancy 
in men worldwide (1) and most patients have low-
-risk features (2, 3). However, 15% of men develop 
high-risk PCa and are more likely to metastasize 
and die from disease (4). Although patients with 

low-risk prostate cancer have a greater benefit with 
radical prostatectomy, a subset of patients with 
high-risk prostate cancer appears to benefit from 
surgical treatment (5).

 The AUA/ASTRO/SUO guideline recom-
mends radical prostatectomy as one of the stan-
dard treatments in this group and this should be 
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accompanied by PLND assuming an estimated 
15-40% LNI rate (6). PLND candidates may be 
selected based on clinical information such as 
serum PSA levels, Gleason score and estimated 
tumor volume (5, 7).

 Memorial Sloan Kettering Cancer Center 
(MSKCC) and Briganti have developed nomogra-
ms to predict LNI in patients with localized PCa 
(6, 8). The EAU-ESTRO-SIOG and NCCN guide-
lines (1, 2) recommend the use of these predic-
tive tools to select candidates for PLND. Of all 
the validated models, the Briganti and MSKCC 
nomograms were identified as the most accurate 
models available to predict LNI and have been 
validated by several authors showing comparable 
results (9, 10). However, some guidelines indica-
te that Partin tables and Roach formula could be 
useful as well (9).

 Guidelines recommendations to select 
patient for PLND are not uniform. The European 
Urological Association (EAU) recommends PLND 
in patients with LNI risk >5% as per Briganti´s 
nomogram (2, 11), while the AUA guidelines esta-
blish a 2% risk cut-off (12, 13).

 Although extended PLND (ePLND) still 
represents the most accurate method for staging 
pelvis confined PCa (2), its therapeutic benefit is 
still unclear as ePLND increases surgical time and 
perioperative complications (14).

MATERIAL AND METHODS

 This critical review complied with some 
Amstar checklist criteria. We included PubMed, 
Cochrane, and Medline publications in the En-
glish language. Each subheading of this ma-
nuscript was framed and discussed according to 
‘’PICO’’ (population, interventions, control groups 
and outcomes) principles. The authors verified in 
detail title, abstract, full text and data extraction 
of studies under review.

 We included several retrospectives stu-
dies, reviews, comparative studies with at least 
one control arm and one meta-analysis. Compa-
rative single-center cases and one ongoing clini-
cal trial were included as well. Single case series, 
case reports, reviews, and editorial comments 
were excluded.

 Limitations of this study included lack of 
statistical analysis of crude data base information 
from different publications. In addition, this criti-
cal review includes retrospective studies as well. 
All authors deny conflicts of interest (Figure-1).

Patient selection: diagnostic images and sentinel 
lymph node dissection

 Unfortunately, the accuracy of routine ima-
ges such as computed tomography or magnetic re-
sonance imaging (MRI) to identify LNI is poor (15). 
Although increased node size is specific for LNI, its 
sensitivity is low (32%) as normal size nodes can 
harbor small foci of metastatic disease (16).

 A synthetic ultrasmall superparamagnetic 
iron oxide composed of dextran-coated iron oxi-
de nanoparticles known as Ferumoxtran-10 accu-
mulates in non-cancerous lymphatic tissue, and 
has been used as a molecular MRI contrast agent. 
The administration of ferumoxtran-10 during MRI 
(17-20) has shown reliable differentiation of be-
nign from malignant nodes, reaching a negative 
sensitivity and predictive value of 82% and 96% 
respectively (15). However, these studies have 
been limited by the low number of patients.

 Although molecular imaging has emer-
ged as a promising technique for improved lymph 
node staging in patients with PCa, positron emis-
sion tomography (PET) tracers like F18- or C-11-
-choline have not proved to be superior to anato-
mical imaging methods (20, 21) and a prospective 
study with C-11 choline PET/CT has shown disap-
pointing results (22).

 That said, some reports have shown en-
couraging data with PSMA PET/CT for initial de-
tection of LNI. Recently, Ga-68 PSMA PET/CT has 
been proposed for the evaluation of biochemical 
recurrence after primary active treatment of PCa. 
Several studies have shown high diagnostic per-
formance with a higher sensitivity compared to 
other radiopharmaceuticals such as radiolabeled 
choline (23, 24). However, a recent meta-analysis 
concluded that radiolabeled PSMA PET/CT shows 
a moderate sensitivity and high specificity for de-
tection of metastasis and further studies would be 
necessary to substantiate the diagnostic accuracy 
of PSMA PET/TC for this purpose (25). Nonethe-
less, preoperative LN staging with 68Ga PSMA 
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PET proved to be superior to standard routine 
imaging in patients with intermediate to high-risk 
PCa (26). In the absence of compelling evidence, 
its high costs and widespread inapplicability limit 
its routine use.

 Increasing body of literature shows the uti-
lity of intraoperative PET gamma probes to detect 
LNI in head and neck, breast and endometrial can-
cers (27-30). Though promising, its benefit in pros-
tate cancer surgery remains to be determined (31).

 Since the initial works of Wawroshek et 
al. on sentinel lymph node dissection (SLND) in 
PCa (32) in 1999, there is still no consensus on 
its definition, technique, diagnostic role and uti-
lity. During a consensus group meeting on SLND, 
experts agreed that All nodes that appear first in 
each drainage basin seen early on (15 minute) 
lymphoscintigrams and/or single-photon emission 

CT imaging in new basins that were not yet seen 
on the early images¨ correspond to sentinel node 
(33). Experts also agreed on the potential utility 
of tracers with green indocyanine and a hybrid 
marker of technetium-99m nanocolloid (99mTc/
green indocyanine) administered transrectally 
with a time interval ranging from 8 hours to 30 
minutes before surgery according to the marker 
implemented (33). In a retrospective study, using 
data from 130 patients with intermediate to high-
-risk PCa, researchers found an estimated overall 
median sensitivity of 95.2%, which is promising 
and appears to be nearly twice as high as the ave-
rage sensitivity reported for 11C- and 18F-choline 
and 68Ga-PSMA PET/CT (26).

 Wit et al. reported that sentinel node 
biopsy (SNB) in PCa has almost equivalent diag-
nostic accuracy to ePLND, and recommends 

Figure 1 - Flowcharts
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combining SNB with ePLND in high-risk disease 
(34). However, the false negative rate of SNB may 
range from 4.1% to 25% (35), and this highlights 
the importance of combining both procedures to 
improve staging.

 Despite vast improvements in imaging 
studies, their combination with SNLD has been 
proposed to improve LND results. However, there 
is a need to define, optimize and standardize the 
technique for widespread applicability. PLND cur-
rently represents the gold standard for evaluating 
the presence of LNI.

Lymphadenectomy, limited or extended?
 While there is no unified definition, the 

EAU PCa Guideline Panel categorized PLND ex-
tension as (14) (Figure-2):

1. None;
2. Limited (lPLND): obturator nodes;
3. Standard (sPLND): obturator and ex-

ternal iliac nodes;
4. Extended (ePLND): obturator, external, 

and internal iliac nodes;
5. Super-extended (sePLND): ePLND plus 

common iliac, presacral, and/or other 
nodes;

6. Undefined or unclassified.

 LNI rate seems to be related not only to 
disease biology but also to the extent of PLND. 
Several studies suggest there is a positive correla-
tion between extent and number of pelvic nodes 
examined and metastatic burden (36-38).

 In an attempt to establish the minimum 
number of nodes required during a prostatectomy, 
Barth et al. (39) recommended removing at least 
13 nodes during sPLND. Interestingly, LNI rate 
doubled when more than 12 lymph nodes were 
examined. In addition, tissue work up method and 
handling by the pathologist appeared as an im-
portant factor for LNI diagnosis.

 Briganti et al. (36) found that the possibi-
lity of detecting LNI was close to zero when less 
than 10 lymph nodes were removed in patients 
with a LNI risk ≥2% undergoing a PLND with a 
template that included the external iliac, obtura-
tor, and hypogastric lymph node packets. The au-
thors provided a critical assessment of the concept 
that nodal yield at PLND is closely associated with 
LNI rate.

 Abdollah et al. also estimated a count of 
20 LNs for optimal pelvic lymph node staging in 
PCa as it renders a 10% false negative rate re-
gardless of tumor characteristics (40). Heidenreich 
et al. recommended ePLND after they found that 
excluding internal iliac LND during PLND would 
leave behind 25% of all positive LNs (41). Their 
study also indicated close relationship between 
the number of LN removed and the long-term on-
cological outcome.

 Weingärtner K et al. (42) performed sPLND 
on 30 human cadavers and 59 consecutive pa-
tients with clinically organ confined PCa during 
radical retropubic prostatectomy. PLND technique 
was performed in exactly the same manner in the 
human cadavers as in patients undergoing radical 
prostatectomy. The authors compared node count, 
size and distribution of all removed lymph nodes 
for each anatomical region in both groups. They 
concluded that approximately 20 pelvic lymph 
nodes would be an adequate sample size during a 
sPLND.

 Mattei A. et al. informed that removal of 
LN around external iliac, hypogastric, obturator 
and common iliac LNs up to the ureteric crossing 

Figure 2 – Anatomical areas for the definition of the extent 
of dissection. 

I = obturator nodes; II = external iliac nodes; III = internal iliac nodes; IV = 
common iliac nodes; V = presacral nodes (14).
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would remove approximately 75% of all nodes 
potentially harbouring metastasis (43).

 Nodal metastases do not follow a pre-
defined route, which is why, the more extended 
the PLND the higher the likelihood of metastases 
identification. Therefore, PLND should be as tho-
rough as possible when clinically indicated.

What is the impact of plnd on survival?
 Literature is controversial and no adequa-

te study has been developed to answer this ques-
tion. Although several retrospective studies sup-
port the notion that ePLND may increase survival 
in high-risk PCa (44-48), recent results of a single 
institution double-arm prospective phase III stu-
dy indicated the opposite. The authors found that 
ePLND had no impact on relapse and cancer speci-
fic survival (CSS). Table-1 summarizes the results 
of most recent publications.

 In a systematic review, Fossati et al. evalu-
ated 21 retrospective studies analysing the impact 
of PLND on oncologic outcome. The authors inclu-
ded 18 studies evaluating biochemical recurrence 
and six looking into survival in intermediate and 
high-risk PCa patients. This meta-analysis failed 
to demonstrate a therapeutic benefit of PLND (14).

 In addition, several current retrospective 
studies have criticized the impact of PLND on sur-
vival. In one of them, 20.668 Surveillance, Epi-
demiology, and End results (SEER) database pa-
tients with PCa and >5% LNI risk as per Briganti´s 
nomogram were evaluated. This study compared 
radical prostatectomy with and without PLND. No 
significant difference of CSS and overall survival 
(OS) was found between groups (5-year CSS rate: 
99.4% vs. 99.7%, p=0.479, 5-year OS rate: 97.3% 
vs. 97.8%, p=0.204). They concluded that neither 
PLND nor its extension was associated with im-
proved survival in these patients and perhaps the 
cut-off point of 5% is too low to show benefits 
in patients who underwent PLND along with the 
prostatectomy (50).

 Preisser et al. compared oncologic outco-
mes of 9.742 intermediate and highrisk patients 
who underwent radical prostatectomy with or wi-
thout PLND. The authors did not find significant 
differences in BCR (51).

 Conversely, again Preisser et al. evalu-
ated cancer specific mortality (CSM) in 28.147 
SEER database PCa patients (2004-2014) subject 
to eLPND or lPLND. They found a lower CSM in 
patients who underwent eLPND. They estimated 
that removal of >11 nodes during PLND improved 
6-year CSS and each additional LN removed redu-
ced CSM risk by 4.5% (44).

 In a retrospective meta-analysis involving 
1.095 intermediate and high-risk PCa patients of 
3 centers in Korea, Min Soo Choo et al. (46) sug-
gested ePLND would provide oncological benefits 
by preventing biochemical relapse (BCR). The poo-
led analysis showed a significant reduction in BCR 
with ePLND compared to sPLND (HR 0.71, 95% CI 
0.56-0.90, p=0.005).

 An additional meta-analysis on 5 retros-
pectives studies (45), found improved BCR with 
ePLND, although two of them also included low-
-risk patients. Sood et al. recently evaluated 
311.061 patients from the National Cancer Data-
base (NCDB). They found that patients undergoing 
ePLND had 9% lower risk of 10-year mortality as 
compared to patients undergoing none or limited 
PLND (48).

 Recent results of the only prospective pha-
se III trial were presented. To define the primary 
endpoint, the authors compared biomedical recur-
rence-free survival (BRFS) among 300 patients with 
D’Amico´s intermediate or high-risk PCa, who had 
received lPLND (n 150) or ePLND (n 150) during 
robotic prostatectomy. This trial was designed with 
80% power and an alpha error of 0.05 to detect a 
15% difference in 5-year BRFS. ePLND and lPLND 
yielded median (mean) 17 (19.8) and 3 (4.1) positive 
nodes, respectively (p <0.001), while ePLND resulted 
in five times more lymph node metastases detec-
tion (p <0.001). However, over a median follow-up 
of 61.4 month the authors found no difference in 
BRFS (HR 0.91, 95% CI 0.63 - 1.32, p=0.6), distant 
metastases or death between groups (48). Although 
the primary endpoint has not been reached, a short 
time subgroup analysis suggests a benefit in BRFS 
for patients who underwent ePLND diagnosed 
with preoperative biopsy International Society of 
Urological Pathology (ISUP) grade groups 3-5 (HR 
0.33, 95% CI 0.14-0.74, interaction p=0.007) (49).



IBJU | PELVIC LYMPH NODE IN PROSTATE CANCER

59

Table 1 - Baseline characteristics for studies addressing: Author and Study Date, type of study, numbers of patients and Features, surgical 
route, D’amico Risk or Gleason score, PSA and reports on oncologic outcomes.

Author, Study Date. 
Type of study

N° of Patients
and Features

Treatment Surgical 
route

D’amico Risk or 
Gleason score

PSA Outcome reported 
on

Oncologic 
outcomes

Fossati, et al. (2017). 
Retrosperctive study.
(Meta-analysis)
Oncological outcomes 
by 29 studies (14).

-Experimental arm 
and one control 

arm;
Studies with more 

than two arms
T1–3 N0 M0 PCa

lPLND  vs. ePLND 
vs. sePLND

ORP, RARP, 
LRP

D´amico risk:
-Low

-Intermediate
-High

NA CSS, BCR -

Choo, at el. (2017). 
Retrospective study.  
(Meta-analysis). 
2004-2014 (46).

Seven studies 
include to 
oncology 

outcomes results 
1095 p.

sPLND vs. ePLND RARP, ORP D’amico risk:
-Intermediate

-High

NA BCR
(HR 0.71, 95% 

CI 0.56–0.90, p = 
0.005)

+

Preisser (2017). 
Retrospective
2004-2014 (44).
(SEER) database.

28147 patients. lPLND (75%) vs. 
ePLND (24,8%)

NA Gleason
- ≤6:    2238 (8%)
- 7:  19374 (68.8)

- ≥8:  6535 (23.2%)
Intermediate risk 
-18942 (67.3%)
High risk -9205 

(32.7%)

Median PSA 
(IQR) 6.5 
(4.8–10)

N°LN: > 11 nodes 
removed improve 

6-years PCa-
specific survival 

(99.5% vs 98.1%, 
p: 0,014)

CSM-free:ePLND: 
HR of 0.52 (C.I. 
0.30-0.89, P = 

0.017).

+

García-Perdomo et al. 
(2018).
(Meta-analysis) (45).
Retrospective study.

4 studies were 
included to study 

BRFS.

Pca N0M0
sPLND vs. ePLND

RAPR (1 
study), ORP 
(3 studies)

In Two studies:
-Low, intermediate and 

high risk.
In other two studies:

-Intermediate and high 
risk

NA BRFS
Favours ePLND

HR = 0.62, 95% CI 
(0.36, 0.87)

+

Huele at al. (2018). 
Retrospective study 
(53).
2000–2016

228 p.
(9 patients were 

excluded).
Roach formula: 
2/3 x prostate-
specific antigen 
[PSA]+[Gleason 

score - 6]x10 (75)

Staging PLND 
before primary RT 
in a single tertiary 

care center

ORP (50), 
LPP (96), 
RARP(73)

Risk group 
classification:

-Intermediate: 41 
(18.8%)

-High: 126 (57.8%)
-Very high (locally 

advanced): 51 (23.4%)

NA BCR, CSS, OS -
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Furubayashi et al. 
(2019). Retrospective  
single center study 
(47).
1998-2013.

348 patients
T1–3 N0 M0 PCa.

sPLND 
(70.9%,247/348) 

vs ePLND 
(29.1%,101/348)

ORP (100%) -Gleason: ≤7
sPLND 171 (69.2%), 
ePLND 70 (69.3%)

-Gleason: >8
PLND 76 (30.8%) , 
ePLND 31 (30.7%)

-N°Lymph N.
sPLND: 13 (0-31) , 
ePLND: 19 (5-40)

Median PSA:
- 8.171 ng/mL 
(range, 0.8 to 
39.413 ng/mL

- PSA ≤10: 
sPLND 170 
(68.8%) vs. 
ePLND 50 

(49.5)
- PSA >10:
sLPND: 77 
(31.2%) vs 
ePLND: 51 
(50.5%)

N° LN, PSA failure +

Chen et al. (2019). 
Retrospective study 
(50).
SEER database 2010-
2015

20,668 patients. No PLND vs.
PLND-

NA D’Amico risk 
stratifcation, n (%)

-Low
NPLND 366 (8.6%)
PLND   369 (2.3%)

- Intermediate. NPLND 
2658 (62.3%) PLND    

7463 (45.5%)
- High . NPLND 

1243p (29.1%)  PLND    
8569p (52.2%)

PSa ≤20:
-NPLND: 4039 

(94.7%)
-PLND: 14462 

(88.2%)
PSA >20:

-NPLDN 228 
(5.3%)

-PLND 1939 
(11.8%)

CSS
(5-year CSS rate: 
99.4% vs. 99.7%, 

p=0.479)

-

Tomisaki et al. (2019)
2004 – 2011.
No comparative 
Retrospective Single 
center study (52).

Consecutive 146 
patients (RP 

without PLND);
- MSKCC 

nomogram

No PLND NA Gleason score
< 6: 61p, 3+4: 42p., 
4+3: 15p. >8: 28 p.

D’Amico classification
Low: 39 p., 

Intermediate: 59 p., 
High: 48 p.

Initial PSA:
- 7.6 ng/mL

Median (IQR):
- 7.6 (5.5–

12.2)

BCR
(Not inferior to 
others reports)

-

Sood et al. (2020). 
Retrospective study 
(48)
2004-2015
National Cancer 
Database (NCDB).

311.061 P
-Risk was 

calculated using 
the Godoy-
nomogram. 

Follow-up was 
54.0 (31.3-79.9)

lPLND or No PLND 
(84,1%) vs. ePLND 

(15,9%);
N°Lymph Node (m) 
lPLND  2 vs. ePLND 

14.

NA D´Amico Intermediate 
and high rick prostate 

cancer.

Median PSA:
lPLND

psa: 5ng/mL 
vs ePLND

psa: 6 ng/mL

CSS
7% incremental 

benefit in 10-year 
CSS per every 
additional LN 

removed (P = 0.02).

+
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 Another two prospective randomized studies 
(NCT01555086) are being carried out to establish the 
impact of PLND on survival. The first of these is a 
German clinical trial that aims to show whether the 
extent of PLND could influence PSA progression 
over 5 years. While we continue to expect results, 
new data have not been presented since 2017. Cur-
rently, a second clinical trial has begun recruiting 
patients in Switzerland (NCT03921996), but it only 
comparing ePLND vs. no PLND in patients who un-
dergo radical prostatectomy.

 The impact of PLND on survival is still con-
troversial and results of others prospective studies 
are eagerly awaited.

What are the outcomes of radical prosta-
tectomy and plnd in node positive “only” disease?

 The decision to perform treatment in ad-
vanced cancers is based on the principle of tumor 
volume reduction and local disease control. Patients 
with initial diagnosis of PCa and LNI represent 1.3-
12% and they have a strong correlation with death 
(54). LNI in PCa represents a heterogeneous group of 
patients with different prognoses, depending on tu-
mor grade and number of lymph nodes involved. A 
recent retrospective study done in the United States 
demonstrated an increased incidence of node-positi-

Preisser et al. (2020).
Retrospective study 
(51).
Multi-institutional 
data base (4 centers).
2000- 2017.

9.742 p. No PLND vs. PLND
A median of 14 
lymph nodes 

(IQR 8-21) were 
removed.

NA D'Amico intermediate 
and high risk prostate 

cancer.

NA BRFR
60.4% vs 65.6% 

(p=0.07)
SMFS

95.2% vs 96.4% 
(p=0.2).

-

Lestigni et al. (2020). 
Prospective fase III 
study(49).
2012-2016 

300 p.
median follow-up 

(61,4 months)
Pca (> cT2b or > 
PSA  10 ng/mL 

or Gleason score  
>7)

ePLND vs lPLND 
(1:1). RP

N°LN:
ePLND (mean) 17 

n. vs lPLND (mean) 
3 n.

RARP 
(100%)

D´Amico Intermediate 
and High risk prostate 

cancer.

Median PSA, 
ng/mL (IQR):
ePLND 10.5 
(6.5–17) vs 
lPLND 10.4 
(6.9–13.9)

BRFS.
(HR 0.91, 95% CI 

0.63–1.32, p = 0.6)
Subgroup (short 

time analysis)
BRFS was better: 

biopsy ISUP 
GG3–GG5 who 

underwent ePLND

-

ASCO = American Society of Clinical Oncology; PLND = lymphadenectomy; ePLND = extended PLND; lPLND = limited PLND; sPLND = standart PLND; sePLND = super selective PLND; IQR = interquartile range; NA = not 

available; BCR = biochemical recurrence; BF = biochemical failure; CSS = cancer-specific survival; OS = Overall Survival; CSM-F = Cancer specific metastasis free; BRFS = Biochemical recurrence – free survival.

ve PCa and this may be in part explained by a more 
frequent use of ePLND (55).

 In the past, when LNI was found during the 
frozen section, radical prostatectomy was terminated 
(56), and the patient treated with hormones. Histori-
cally, patients diagnosed with PCa who had clinical 
LNI were treated as if they had systemic diseases. 
These patients were prescribed androgen deprivation 
therapy (ADT), even if only one lymph node was in-
volved. More recently, Moschini et al. (57) retros-
pectively compared survival between patients with 
and without suspicious nodes on usual preoperative 
imaging studies. The authors found no differences 
in CSS and OS and concluded that suspicious nodes 
on preoperative imaging was not an absolute con-
traindication to RP in adequately selected and well-
-informed surgical candidates.

 Georgios Gakis et al. (58) reported in 2014 
the need to better define LNI on the grounds that 
there is an improved survival in patients with lymph 
node only metastasis who underwent radical prosta-
tectomy and ePLND.

 Several retrospective studies describe the be-
nefits of PLND in patients with LNI only disease. In a 
retrospective study involving 315 pN1 PCa patients, 
(59) the relationship between the number of lymph 
nodes removed and CSM was studied. The authors 
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found a positive correlation between the number of 
lymph nodes removed and CSS (HR: 1.03, p: 0.05). 
Similar findings were reported by Elio Mazzone et al. 
(60) with added benefit on OS.

 Nonetheless, the role of radical prostatec-
tomy and PLND in patients with LNI remains un-
clear. Some authors argue that surgical treatment 
improves staging facilitating subsequent multimodal 
treatments (61) or postpone the onset of systemic 
therapy (62).

 An institutional retrospective review evalu-
ated predictors of clinical recurrence (CR) in patients 
undergoing radical prostatectomy with PLND. Ap-
proximately 80% had received neoadjuvant or adju-
vant ADT. LNI and Gleason score ≥8 were associated 
with an increased risk of CR. On the contrary, prog-
nostic group 1-3 patients with only one increased 
nodule on preoperative imaging studies exhibited 
favorable oncological results with surgical therapy. 
The authors emphasized the need for adequate preo-
perative staging (63).

 Although several studies showed encou-
raging results, the impact of PLND on survival in 
pelvic LNI only patients remains to be elucidated. 
However, progress was made in understanding the 
importance of adequate patient selection to identi-
fy those who would potentially benefit most from 
PLND.

What are the risks of extend PLND?
 PLND during radical prostatectomy is usu-

ally well tolerated with a relatively low complication 
rate (64). Nonetheless, ePLND may be technically 
challenging and could lead to perioperative com-
plications. Stone et al. reported a strikingly higher 
complication rate when they compared laparosco-
pic ePLND to laparoscopic lPLND (35.9% vs. 2%, p 
<0.001) (65).

 Similarly, Briganti et al. reported a three-
-fold increase complication rate and longer hospi-
tal stay in patients undergoing ePLND compared to 
lPLND, and this was directly related to the number of 
LN removed (66).

 Hospital readmissions were also higher in 
patients undergoing PLND during robot-assisted 
prostatectomy (RARP). Patients undergoing RARP 
and PLND had re-admission rates of 4.4% in compa-
rison to 0.8% of those without PLND (67). However, 

Heidenreich et al. found that the frequency and se-
verity of intra and postoperative complications did 
not differ significantly between limited and ePLND 
(9% vs. 8.7%, respectively) (68).

 Asymptomatic lymphocele is the most fre-
quent complication after PLND (69-71). Asympto-
matic lymphocele detection rate on imaging studies 
varies from 27 to 61% (70, 72). The incidence of 
symptomatic lymphocele is around 8% (73).

 On occasions, lymphoceles may lead to deep 
vein thrombosis due to vein compression. If lympho-
celes get infected, sepsis may duly follow requiring 
more aggressive treatment (74).

 Capitanio et al. found in a prospective study 
of 552 patients, that the higher the number of lymph 
nodes removed (>20 nodes) and the elder the patients 
(>65 years) the higher the likelihood of symptomatic 
lymphoceles after radical prostatectomy (74).

 Improved surgical technique is key to dimi-
nish lymphocele rates. Stolzenburg, et al. proposed 
a technical modification consisting on suturing the 
cut end of the ventral parietal peritoneum back to 
the anterior and lateral pelvic side walls following 
ePLND to decrease the incidence of symptomatic 
lymphoceles, as shown in Figure-3 (75).

 Another prospective study did not find sig-
nificant differences in lymphocele rate when they 
compared the use of titanium clips to bipolar coa-
gulation for the sealing of lymphatic vessels during 
RARP (76).

Figure 3 – Status following completion of four-point peritoneal 
flap fixation (P1, P2, P3, P4). The obturator nerves on both 
sides can be visualized (75).
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 In sum, the more extended the PLND the 
higher the likelihood of perioperative complica-
tions, even in experienced hands. This should not 
refrain surgeons from performing ePLND when 
clinically indicated.

CONCLUSIONS

 Despite advances in imaging and sentinel 
node methods, ePLND remains the most accura-
te method for staging intermediate and high-risk 
PCa. The impact of ePLND on BCR and survival 
is unclear yet. Select patients may benefit from 
ePLND but the challenge remains to identify them 
accurately. Only prospective randomized studies 
would answer the precise role of PLND in interme-
diate and high-risk pelvis confined PCa patients.
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COMMENT

Over the past century, it has been recognized that pelvic and abdominal lymph nodes are 
common sites for metastatic prostate cancer (1). Flocks (2) reported that metastatic nodes were also 
frequently found in early prostatic cancer, this finding, associated with the development of safe sur-
gical techniques to remove the prostate gland, has brought attention to the importance of pelvic lym-
phadenectomy. The presence of positive lymph nodes is associated with a worse prognosis and every 
effort should be made to detect the lymph node involvement and establish the best therapeutic plan. 
Important questions have arisen since then: how extensive should the pelvic lymph node dissection 
(PLND) be? is PLND a staging or therapeutic procedure?

Evidences from pre-PSA era:
The template for PLND suggested by Whitmore and Mackenzie (3) included the external iliac 

nodes, the hypogastric nodes, and the obturator region, it was called the standard lymph node dissec-
tion. McCullough et al. included the common iliac nodes and even the para-aortic nodes (4). Paulson 
et al. suggested that a limited dissection, compromising just the hypogastric and obturator nodes, 
would be as efficient as the standard, reducing operative time and complications (5). Flocks reported 
a 13% tumor-free survival in patients who had positive nodes, with radioactive gold implantation at 
the time of surgery (6). Barzell et al. initially suggested that tumor and lymph nodes volume could be 
a predictor to remain disease-free at 5 years (7). Prout et al. showed that only 18% of patients with 
solitary lymph node metastases developed metastatic disease (8). Based on these findings, Golimbu et 
al. suggested to extend the template dissection, to the presacral and presciatic nodes (9). Later Gros-
sman et al. reported that patients with only one positive node did no better than those with multiple 
nodal metastases in terms of developing metastatic disease, although a longer disease- free survival 
was correlated with the number of nodes involved (10).

Evidence from the pre-PSA era:
The template for PLND suggested by Whitmore and Mackenzie (3) included the external iliac 

nodes, the hypogastric nodes, and the obturator region, it was called the standard lymph node dissec-
tion. McCullough et al. included the common iliac nodes and even the para-aortic nodes (4). Paulson et 
al. suggested that a limited dissection, compromising just the hypogastric and obturator nodes, would 
be as efficient as the standard, reducing operative time and complications (5). Flocks reported a 13% 

EDITORIAL COMMENT Vol. 48 (1): 67-69, January - February, 2022

doi: 10.1590/S1677-5538.IBJU.2021.1063.1



68

IBJU | EDITORIAL COMMENT

68

tumor-free survival in patients who had positive 
nodes, with radioactive gold implantation at the 
time of surgery (6). Barzell et al. initially sugges-
ted that tumor and lymph nodes volume could 
be a predictor to remain disease-free at 5 years 
(7). Prout et al. showed that only 18% of patients 
with solitary lymph node metastases developed 
metastatic disease (8). Based on these findings, 
Golimbu et al. suggested extending the template 
dissection, to the presacral and presciatic nodes 
(9). Later Grossman et al. reported that patients 
with only one positive node did no better than 
those with multiple nodal metastases in terms of 
developing metastatic disease, although a lon-
ger disease- free survival was correlated with the 
number of nodes involved (10).

Evidence in the PSA-era:
The United States Food and Drug Admi-

nistration (FDA) approved in 1986 the use of PSA 
test to monitor the progression of prostate cancer 
(11), for this specific indication PSA is a good 
biomarker and revolutionized the way we follow 
patients and created a new definition of disease 
relapse. Since then, the term biochemical recur-
rence (BR) was introduced. 

In 2008 Mattei et al. proposed to extend 
the dissection areas. The new template included 
the external and obturator regions, the portions 
medial and lateral to the internal iliac vessels, 
and the common iliac artery, at least up to the 
ureteric crossing (12). The authors stated that by 
removing the nodes from these regions approxi-
mately 75% of all nodes potentially harboring 
metastasis would be removed.

Today, two main questions are still on 
debate: how extensive should the pelvic lymph 
node dissection (PLND) be? is PLND a staging or 
therapeutic procedure? 

Guidelines recommend extended PLND 
(ePLND) for patients with localized disease based 
on the risk of lymph node involvement (LNI). The 
European Urological Association adopted a cut-
-off risk > 7% attested by the updated Briganti`s 
nomogram (13), while the American Urological 
Association set the cut-off risk at 2% (14, 15). 
Despite the recommendations for ePLND, the-
re was no randomized clinical trial comparing 

PLND yes vs no, or ePLND vs limited, addressing 
the oncological benefit of this approach. 

For comparative assessments, the Natio-
nal Institutes of Health (NIH) and the FDA em-
phasize the importance of randomization. To-
day the impact of PLND on overall survival and 
quality of life are based on retrospective studies. 
Although some, particularly those enthusiastic 
about big data, would argue that the “real-world” 
retrospective observational studies can generate 
enough information to help the decision-making 
process, others will argue against it, emphasizing 
that at most these studies can be hypothesis ge-
nerators. The debate is open, but until now there 
is no data to support the PLND oncological be-
nefit. Overall survival can be affected by aggres-
siveness, staging, access to subsequent therapies, 
and global health. As a rule, the published retros-
pective series available are very heterogeneous, 
with a lack of information, even regarding the 
node dissection extension.

The role of PLND in avoiding biochemical 
recurrence (BCR) was addressed by two prospec-
tive randomized trials comparing ePLND x more 
limited dissection (16, 17). Overall, both trials 
found no difference in BCR. The study by Les-
ting et al. is criticized for including patients with 
biopsy International Society of Urological Patho-
logy (ISUP) grade 1 or 2, 79% of the sample, and 
a median prostate-specific antigen of 10.5 ng/
mL, a population unlikely to recur in 5 years. 

The study by Touijer et al. is also critici-
zed, the number of nodes resected in both groups 
was very similar, 12 in the limited dissection arm, 
vs 14 in the extended arm, suggesting that the re-
section template was not appropriately followed, 
making comparisons difficult. However, they are 
the best evidence available, and both are poin-
ting in the same direction.

Despite PLND being the best method for 
lymph node staging and influencing subsequent 
treatments, and the incredible number of emer-
ging therapies for PCa, today there is no unques-
tionable proof that PLND can improve overall 
survival, the ultimate endpoint of interest for 
cancer patients.

Taking together, the questions from the 
pre and PSA era are still under debate. Further 



69

IBJU | EDITORIAL COMMENT

69

REFERENCES 

1. Bumpus HC. Carcinoma of the prostate. Surg Gynecol 
Obstet. 1926;43:150-5.

2. Flocks RH, Culp D, Porto R. Lymphatic spread from prostatic 
carcinoma. J UroI. 1959;81:194-6.

3. Whitmore WF Jr, Mackenzie AR. Experiences with various 
operative procedures for the total excision of prostatic 
cancer. Cancer. 1959;12:396-405.

4. McLaughlin AP, Saltzstein SL, McCullough DL, Gittes RF. 
Prostatic carcinoma: incidence and location of unsuspected 
lymphatic metastases. J Urol. 1976;115:89-94.

5. Paulson DF. The prognostic role of lymphadenectomy 
in adenocarcinoma of the prostate. Urol Clin North Am. 
1980;7:615-22.

6. Flocks RH. The treatment of stage C prostatic cancer with 
special reference to combined surgical and radiation therapy. 
J Urol. 1973;109:461-3.

7. Barzell W, Bean MA, Hilaris BS, Whitmore WF Jr. Prostatic 
adenocarcinoma: relationship of grade and local extent to the 
pattern of metastases. J Urol. 1977;118:278-82.

8. Prout GR Jr, Heaney JA, Griffin PP, Daly JJ, Shipley WU. 
Nodal involvement as a prognostic indicator in patients with 
prostatic carcinoma. J Urol. 1980;124:226-31.

9. Golimbu M, Morales P, Al-Askari S, Brown J. Extended 
pelvic lymphadenectomy for prostatic cancer. J Urol. 
1979;121:617-20.

10. Grossman HB, Batata M, Hilaris B, Whitmore WF Jr. 125I 
implantation for carcinoma of prostate. Further follow-up of 
first 100 cases. Urology. 1982;20:591-8.

11. [No authors]. Prostate-Specific Antigen (PSA) Test. 
National  Cancer Institute. [Internet]. Available at. <https://
www.cancer.gov/types/prostate/psa-fact-sheet>. Updated: 
February 24, 2021.

12. Mattei A, Fuechsel FG, Bhatta Dhar N, Warncke SH, Thalmann 
GN, Krause T, et al. The template of the primary lymphatic 
landing sites of the prostate should be revisited: results of 
a multimodality mapping study. Eur Urol. 2008;53:118-25.

13. Gandaglia G, Ploussard G, Valerio M, Mattei A, Fiori C, 
Fossati N, et al. A Novel Nomogram to Identify Candidates 
for Extended Pelvic Lymph Node Dissection Among Patients 
with Clinically Localized Prostate Cancer Diagnosed with 
Magnetic Resonance Imaging-targeted and Systematic 
Biopsies. Eur Urol. 2019;75:506-14.

Rodolfo Borges dos Reis, MD

Departamento de Cirurgia e Anatomia, Faculdade de Medicina 
de Ribeirão Preto, Universidade de São Paulo, Ribeirão Preto

E-mail: rodolforeis@fmrp.usp.br

_____________________
Submitted for publication:

September 20, 2021
_____________________

Accepted:
September 30, 2021

ARTICLE INFO 

 Rodolfo Reis
https://orcid.org/0000-0003-0328-1840

Int Braz J Urol. 2022; 48: 67-9

14. [No Auhtors]. NCCN Clinical practice guidelines in oncology: 
prostate cancer. National Comprehensive Cancer Network 
web site. 2017. [Internet]. Available at. <https://www.nccn.
org/professionals/physician_gls/pdf/prostate.pdf>

15. Mohler JL, Armstrong AJ, Bahnson RR, D’Amico AV, Davis 
BJ, Eastham JA, et al. Prostate Cancer, Version 1.2016. J 
Natl Compr Canc Netw. 2016;14:19-30.

16. Lestingi JFP, Guglielmetti GB, Trinh QD, Coelho RF, Pontes 
J Jr, Bastos DA, et al. Extended Versus Limited Pelvic 
Lymph Node Dissection During Radical Prostatectomy 
for Intermediate- and High-risk Prostate Cancer: Early 
Oncological Outcomes from a Randomized Phase 3 Trial. 
Eur Urol. 2021;79:595-604.

17. Touijer KA, Sjoberg DD, Benfante N, Laudone VP, Ehdaie B, 
Eastham JA, et al. Limited versus Extended Pelvic Lymph 
Node Dissection for Prostate Cancer: A Randomized Clinical 
Trial. Eur Urol Oncol. 2021;4:532-9.

18. Haiquel L, Cathelineau X, Sanchez-Salas R, Macek P, Secin 
F. Pelvic lymph node dissection in high-risk prostate cancer. 
Int Braz J Urol. 2022;48:54-66.

CONFLICT OF INTEREST

None declared.

studies with longer follow-up are necessary to 
have the right answers. I congratulate the authors 
for their work in selecting the best evidence avai-
lable and presenting it clearly and concisely (18).
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ABSTRACT
 

Purpose: To evaluate the use of transperineal ultrasonography while diagnosing stress 
urinary incontinence (SUI) by comparing the urethral angle (α), posterior urethrovesical 
angle (β), and bladder neck descent (BND) during rest and Valsalva maneuver in continent 
women and women with SUI.
Materials and methods: This prospective observational study was conducted with 50 
women with SUI and 50 continent women. Transperineal ultrasonography was performed 
at rest and during Valsalva maneuver. Q-tip test was performed.
Results: During the Valsalva maneuver, both α and β angles were significantly higher in 
women with SUI (p <0.001). The difference between Valsalva and rest measurements of 
α and β angles (R α, R β) were also significantly higher in women with SUI (p <0.001). 
The cut-off point determined for the R α in the diagnosis of stress incontinence was 
16° (80% sensitivity, 98% specificity). A statistically significant strong correlation was 
found between Q-tip test angle and R α value (p=0.000; r=0.890). Q-tip VAS pain scores 
were significantly higher than ultrasonography VAS pain scores (p <0.001). In relation 
to the bladder neck descent comparison between the two groups showed that BND was 
significantly higher in SUI group (p <0.001). The cut-off point determined for BND in the 
diagnosis of SUI was >11mm (90% sensitivity, 98% specificity).
Conclusion: Transperineal ultrasonography is a practical, reliable, non-invasive and 
comfortable method for evaluation of SUI. It has the advantage of dynamic evaluation 
during the Valsalva maneuver. Rotation angles and BND have high sensitivity and 
specificity for detection of SUI. The change in α angle with Valsalva (Rα) can be used as 
an alternative to Q-tip test.
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INTRODUCTION

Urinary incontinence is a common and dis-
turbing condition among women. Incontinence can 
impair social life, physical activity, sexual activi-
ty thus affecting emotional and psychological well 
being. The most common type of incontinence among 

younger women is stress urinary incontinence (SUI). 
Stress incontinence is defined as the complaint of 
involuntary loss of urine on effort or physical exer-
tion, sneezing, or coughing in the absence of bladder 
contraction (1). With an increase in intra-abdominal 
pressure, bladder pressure exceeds urethral closing 
pressure and urine leaks. Two mechanisms explain 

Vol. 48 (1): 70-77, January - February, 2022

doi: 10.1590/S1677-5538.IBJU.2020.1100



IBJU | ULTRASONOGRAPHY IN STRESS URINARY INCONTINENCE

71

SUI; urethral hypermobility and intrinsic sphincter 
deficiency. Since, hammock-like musculofascial fas-
cia provides a backboard support for the proximal 
urethra, poor anatomic support contributes to SUI by 
prohibiting compression of urethra (2, 3).

Assessment of bladder neck mobility is a part 
of the evaluation of SUI. The most commonly ac-
cepted method is the Q-tip test. Besides, radiographic 
tests have been used. Transperineal ultrasonography 
has also been introduced to evaluate the mobility of 
the bladder neck and proximal urethra. The majori-
ty of the prior studies concentrated on the degree of 
urethral angle (α), posterior urethrovesical angle (β), 
and bladder neck descent (BND), but there is a limi-
ted number of studies about rotation angles (4-14). 
Moreover, to the best of our knowledge, there are no 
studies comparing the Q-tip test with transperineal 
ultrasonography and investigating Visual Analogue 
Scale (VAS) scores.

We aimed to evaluate the use of transperineal 
ultrasonography while diagnosing stress urinary in-
continence (SUI) by comparing the urethral angle (α), 
posterior urethrovesical angle (β), and bladder neck 
descent (BND) during the Valsalva maneuver in con-
tinent women and women with stress urinary incon-
tinence. We also aimed to investigate the correlation 
of rotation angles with the Q-tip test and investigate 
relative patient comfort.

MATERIALS AND METHODS

This prospective observational study was 
conducted with a total of 100 patients, including 50 
patients with stress urinary incontinence (Group I) 
and 50 healthy continent volunteers (Group II). Ethi-
cal approval was obtained from Haydarpaşa Numune 
Ethics Comitee (HNEAH-KAEK 2019/56). The study 
group was selected from stress incontinence patients 
scheduled for surgery. The control group was selected 
from volunteers among outpatient gynecology clinic 
patients who did not have urinary incontinence com-
plaints and who fulfilled the inclusion criteria.

Patients were asked to fill the validated 
Turkish Urinary Distress Inventory short form (UDI-
6) and Overactive Bladder Questionnaire (OAB-V8) 
since overactive bladder can frequently accompany 
SUI (15). Complicated SUI patients (16), pregnant 
women, puerperants, patients with overactive bladder 

(OAB-V8 score ≥8), pelvic organ prolapse exceeding 
the hymen, residual urine more than 150cc or having 
voiding difficulty questioned in a non-directing open 
manner (17), urinary tract infection, nocturia, post-
coital incontinence, diabetes mellitus, and known 
neurological disease were excluded. Having had 
genitourinary surgery, being younger than 18 years 
of age, having an active infection, malignancy, or 
gynecological disease and usings drugs affecting 
continence were also included in the exclusion 
criteria.

Ultrasonography was performed in the li-
thotomy position with the MINDRAY DC-7 device. 
Comfortably filled bladder (150-200cc) was required 
and checked with ultrasonographic volume formu-
la from measurements obtained transabdominally. 
Transperineal ultrasonographic measurements were 
made from the interlabial area by applying the vagi-
nal probe (V 10-4, 6.5 MHz) to the symphysis pubis 
to obtain the sagittal view described by Dietz et al. 
(18). The symphysis pubis, bladder, and urethra were 
visualized. The central axis of the symphysis pubis 
appearing as an oval, the proximal urethra axis, the 
posterior bladder wall axis and the horizontal line 
crossing the posteroinferior margin of the symphysis 
pubis were marked. The angle between the proximal 
urethra axis and the long axis of the symphysis pubis 
(α angle) and the angle between the proximal urethra 
and the posterior bladder wall (β angle) were mea-
sured from the marked lines (Figure-1). Patient was 
asked to fully strain by verbally directing to push and 
cough, and the maximum Valsalva image was obtai-
ned with the help of cine-loop function, the mentio-
ned lines were drawn with tracers and angles were 
measured from printouts. The differences of angles 
at rest and strain (rotation angles) were recorded as 
R α and R β. For the calculation of bladder neck des-
cent (BND), the distance between the location of the 
bladder neck and the horizontal axis passing through 
the distal end of the symphysis was measured on the 
images taken during rest and Valsalva, the difference 
was calculated and recorded as BND. All urogyneco-
logical evaluations and all ultrasonographic measu-
rements were made by a single observer.

Q-tip tests were performed by a different ob-
server in the standart way and patients were asked 
to rate their discomfort for the two methods using a 
0-10 visual analog scale (VAS). The main outcome 
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measures were the urethra angle (α), posterior ure-
throvesical angle (β) at rest and Valsalva, R α, R β 
and bladder neck descent (BND). Secondly, the rela-
tionship between rotation angles (R α, R β) and Q-tip 
test results and the pain scores of the tests performed 
were investigated.

The sample size was calculated via a simple 
random sampling method in the studied universe. In-
formed consent was taken from all patients. Statis-
tical analyses were done by using Statistical Packa-
ge for the Social Sciences (SPSS; Version 22.0, IBM 
Turkey). Power analysis was performed (Power:0.80, 
α:0.05 n:20). Descriptive statistics (mean, standard 
deviation, frequency) were used. Normality distribu-
tion of the data was evaluated with Shapiro Wilks 
test. Student’s t test and Mann-Whitney U tests were 
used for normally distributed and non-normally dis-
tributed variables, respectively. In the comparison 
of qualitative data, the Fisher Freeman Halton test 
and Continuity (Yates) Correction were used. Pearson 
correlation analysis was used to examine the rela-
tionships between parameters that show normal dis-
tribution. Cut-off points were determined based on 
the ROC curve analysis. Logistic regression analysis 
was applied for multivariate analysis. Significance 
was evaluated at the level of p <0.05 and p <0.001.

RESULTS

The mean age of the cases included in 
the study was 46.83±8.32 years. There was no 
statistically significant difference between study 
and control groups in terms of age, BMI, parity, 
educational status, obstructed labor, macroso-
mic birth history and menopause (p >0.05) (Ta-
ble-1). The comparison of UDI-6 scores of pa-
tients with SUI (5.1±1.5) and controls (2.5±1.8) 
was statistically significant (p=0.000).

The α and β angles measured at rest 
were not statistically different between SUI and 
control groups (p >0.05). After Valsalva, the 
α angle was significantly higher in SUI group 
(86.66±11.01) than control Group (69±7.08) 
(p=0.000). Also, Valsalva β angle was signifi-
cantly higher in SUI group (139.62±9.1) compa-
red with control group (125.48±7.15) (p=0.000) 
Regarding the change in angles after Valsal-
va; R α was significantly higher in SUI group 
than control group (24.42±9.57 vs. 7.58±3.23) 
(p=0.000). R β was also higher in the SUI group 
(p=0.000). Comparing the BND between the two 
groups it was significantly higher in SUI Group 

Figure 1 - α and β angles at rest (presented as image in the form of TIFF file). 

                           S: symphysis pubis, U: urethra, B: bladder



IBJU | ULTRASONOGRAPHY IN STRESS URINARY INCONTINENCE

73

(16.6±4.22 vs.6.53±1.69) (p=0.000) (Table-1).
Ultrasonographic measurements were 

significantly correlated with Q-tip test angles: 
α Valsalva (r:0.809 p: 0.000), β Valsalva (r:0.0.658 
p:0.000), R  (r:0.890 p:0.000), R β (r:0.773 p:0.000), 
BND (0.925 p: 0.000). Ultrasonographic measure-
ments were significantly correlated with SUI: α Val-
salva (r:0.699 p:0.000), β Valsalva (r:0.659 p:0.000), R 
α (r:0.771 p:0.000), R β (r:0.760 p:0.000), BND (r:0.847 
p:0.000). Q-tip test VAS pain scores (4.20±1.14) were 
significantly higher than ultrasonography VAS pain 
scores (2.06±0,95) (p=0.000; p <0.05).

Logistic regression analysis was performed to 
predict SUI with urethral angles (α Valsalva, β Valsal-
va, R α and R β). Model was found statistically sig-
nificant (p=0.001, p <0.05), Negelkerke R square was 
found as 0.919 and the overall coefficients of the ex-
planatory variables were high (95%) (R α (OR: 2.144, 
CI:1.043-4.408), R β (OR:1.293,CI: 0.974-1.717), 
α Valsalva (OR: 0.791, CI: 0.55-1.137), β Valsalva 
(OR:1.234, CI: 0.979-1.554). Among urethral angles 
R alpha was the significant factor related to SUI 

(p=0.038). If we added both R alpha (OR:1.4 p:0.106) 
and BND (OR:2.7 p:0.005) to regression model, BND 
was the significant factor related to SUI. These results 
showed that BND was the independent predictor of 
SUI, while R alpha was the most important measurent 
among urethral angles.

The cut-off point determined for the R α in 
the diagnosis of stress incontinence is >16°. The sen-
sitivity of this value was found to be 80% and specifi-
city 98%. The ROC analysis results for R α are shown 
in Figure-2A (AUC:0.982, CI:0.963-1, p=0.000). The 
cut-off point determined for BND in the diagnosis 
of SUI was >11.2mm (90% sensitivity,98% specifici-
ty)(p=0.000) (Figure-2B). When all ultrasonographic 
measurements were compared, BND was found to 
have the highest sensitivity and specificity.

DISCUSSION

Accurate evaluation of the stress incontinence 
is of great importance for preventing unnecessary 
medical-surgical interventions. Questionnaires can 

Table 1 - Comparision of general and ultrasonographic characteristics of patients.

Group I Group II p

(SUI) (n=50) (Control) (n=50)

General characteristics

Age 46.56±7.82 47.1±8.86 0.747

BMI (kg/m²) 28.27±5.75 27.28±4.82 0.351

Parity 2.62±1.63 2.18±1.49 0.273

Obstructed labour 9 (18%) 3 (6%) 0.124

Macrosomic labour 8 (16%) 3 (6%) 0.201

Menopause 7 (14%) 12 (24%) 0.202

UDI-6 5.1±1.5 2.5±1.8 0.000

Ultrasonographic measurements

α angle (rest) (°) 62.44±4.75 61.42±6.21 0.358

α angle (Valsalva) (°) 86.66±11.01 69±7.08 0.000

β angle (rest) (°) 119.76±7.54 119.18±7.24 0.696

β angle (Valsalva) (°) 139.62±9.1 125.48±7.15 0.000

R α (°) 24.42±9.57 7.58±3.23 0.000

R β (°) 19.76±7.39 6.2±3.24 0.000

BND (mm) 16.6±4.22 6.53±1.69 0.000
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be used to assess patient’s symptoms. International 
consultation on incontinence modular questionnaire 
- female lower urinary tract symptoms (ICIQ-FLUTS) 
can be used for this purpose. We used UDI-6 and 
OAB-V8 since ICIQ-FLUTS was not validated in 
Turkish at the time of our study. It has been validated 
in both Turkish and Brazilian Portuguese in 2020 
(19, 20). Q-tip test, radiographic techniques, and 
ultrasonography have been used for the evaluation 
of SUI. Use of urodynamic studies are controversial, 
especially in uncomplicated SUI cases (21). A reliable, 
non-invasive, and cost-effective method is required 
for the evaluation of SUI cases. In this study, bladder 
and urethra angles and displacement dynamics during 
the Valsalva maneuver were analyzed in patients with 
and without SUI on transperineal ultrasonography. 
With hypermobile urethra which is considered an 
underlying pathophysiological reason for SUI the 
proximal urethra will rotate more postero-inferiorly 
and the bladder neck will move lower during Valsalva. 
The longitudinal axis of the symphysis pubis bone is 
used as a reference line since it does not move during 
Valsalva for α angle measurement, and a horizontal 
line crossing the postero-inferior margin of the 
symphysis pubis is used to observe the descent of the 
bladder neck during Valsalva. Bladder neck descent, 
symphysis pubis-urethra angle (α angle), posterior 
urethrovesical angle (β angle) are the commonly 

measured parameters in the literature. However probe 
localization, bladder fullness, and the intensity of the 
Valsalva maneuver were not standardized, resulting 
in no consensus about the cut-off values for SUI 
differential diagnosis.

Dietz et al. showed that the full bladder is less 
mobile than the empty organ leading to less BND and 
smaller rotation angles. They emphasized that blad-
der fullness should be stated in studies (22). In the 
preliminary measurements we conducted before star-
ting our study, we observed that it was harder to view 
the angles with an empty bladder as suggested by 
Pizzoferrato et al. (23).Views were obtained more ea-
sily with a full enough bladder that would not restrict 
the Valsalva maneuver by creating anxiety of urine 
leakage. We chose bladder volume to be 150-200cc 
similar to the study by Al-Saadi et al. (8).

Xiao et al. examined the role of transperineal 
3D ultrasonography in the evaluation of SUI. The 
threshold value of BND was determined as 24mm 
(66.4% sensitivity, 84.5% specificity). The study 
indicated that transperineal ultrasonography was 
inadequate in predicting SUI but could reduce 
unnecessary urodynamics and treatment by 
identifying cases without SUI (9). Another study by 
Naranjo-Ortiz et al. concluded that BND >25mm was 
in favor of urethral hypermobility (58% sensitivity, 
60% specificity) (24). In the study by Hajebrahimi et 

Figure 2 - The two graphics can be labeled as a and b for clarity. and the legend can be changed as: ROC analysis of R α (a) 
and BND (b) for SUI.
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al. BND was recorded as 15.64±9.65mm in the SUI 
group and 8.13±9.16mm in the control group (p <0.01) 
(10). Li et al. also examined the use of transperineal 
ultrasonography for SUI evaluation. BND, α, and β 
angles were significantly higher in the SUI group 
compared to the control group. They stated the mean 
BND value in the SUI group as 2.19 (±0.80) cm and the 
BND value in the control group as 1.14 (±0.66) cm (p 
<0.001) (11). In our study, the mean BND value of the 
SUI group (16.6±4.22mm), the mean BND value of 
the control group (6.53±1.69mm), and the threshold 
was determined as 11.2mm. These values are closest 
to those reported by Hajebrahimi et al. where bladder 
filling was 200-300cc. similar to our study. Other 
mentioned studies were done with an empty bladder 
and BND values and threshold values measured 
were higher than those of our study. Another reason 
for this could be that our study was performed in a 
homogeneous population and that cases with pelvic 
organ prolapse were not included. In the study by 
Dietz et al. BND was reported as a predictor of SUI 
whereas rotation angles were not (25). Overall, as 
concluded in a recent review BND is easy to perform 
and reliable to investigate urethral mobility (26).

Considering the differences of angles in SUI, 
Al-Saadi et al. evaluated the α and β angles during 
rest and Valsalva maneuver. Similar to our study, bla-
dder filling was 150cc. The mean α angle (rest) was 
significantly higher in the SUI group (64.37 vs. 43.9) 
(p <0.01). The mean α angle (Valsalva) was also sig-
nificantly higher in the SUI group (83.80 vs. 54.43) 
(p <0.01). Besides, the mean β angle values were sig-
nificantly higher in the SUI group both at rest and 
Valsalva (8). Yang et al. similarly reported higher 
resting and straining angles in the SUI group com-
pared to the controls (14). Sendag et al. reported 
higher β angles at rest and Valvalva in the SUI 
group, whereas they reported α angle to be hi-
gher only at Valsalva similar to our study (6). In 
our study, the mean α and β angles at rest were 
not statistically different between the groups. This 
could result from our exclusion of POP cases. The 
demographic characteristics of the groups that 
may affect resting anatomy such as parity, macro-
somic delivery and BMI were not compared in the 
study by Al-Saadi et al. therefore the difference 
during rest may be a result of the choice of the 
control group in that study.

Mean α and β angles measured during 
the Valsalva maneuver were significantly higher 
in the SUI group of our study. This is consistent 
with existing literature, however the numerical 
values vary, probably due to choice of different 
methodology. Yang et al. stated that it is not 
possible to select a threshold value for the angles 
due to the wide range of overlap between groups 
in their study, whereas Al-Saadi et al. suggested a 
threshold of 58.5° for α angle Valsalva with a high 
sensitivity and specificity (≈97%). The same study 
suggested that the difference between Valsalva and 
resting α and β angles was significantly higher in 
the SUI group (R α SUI 19.43 vs. control 10.53, 
p <0.001; and R β SUI 28.30 vs control 16.33, p 
<0.001) (8, 14). Similarly, in our study, R α and R β 
values were significantly higher in the SUI group.

To our knowledge, there are no studies 
evaluating the correlation between angles mea-
sured on transperineal ultrasonography and Q-
-tip test angle. In our study, the correlation of 
the Q-tip test with the R α angle was 89%, and 
the correlation of the Q-tip test with the R β 
angle was 77.3%. Anatomically, the R α angle, 
which evaluates the proximal urethra rotation 
with respect to the fixed line symphysis axis, 
is expected to be compatible with the Q-tip test 
angle. In all participating women, Q-tip test 
VAS pain score was higher than transperineal 
ultrasonography (4.20±1.14, 2.06±0.95, respec-
tively). Meyer et al. suggested Valsalva with a 
cotton swab inserted into the vagina as an alter-
native to the Q-tip test. The comparison of the 
VAS scores showed that the patients found the 
vaginal stick method to be less uncomfortable 
(27). In clinics where ultrasonography is part of 
the examination, urethral hypermobility can be 
easily observed and measured with the change 
in α angle with Valsalva (R α) instead of the 
rather uncomfortable Q-tip test. Larger studies 
including patients with different degrees of pro-
lapse are needed to determine a cut off value.

The limitations of this study include firs-
tly, lack of urodynamic proof for SUI. SUI patients 
were all surgery candidates with observed SUI 
with cough test. We were strict about not inclu-
ding patients with pelvic organ prolapse to both 
groups. We also excluded complicated SUI patients 
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who require urodynamic study according to ACOG 
guideline such as those with prior pelvic surgery, 
urgency, postvoid residual volume >150cc, Q-tip 
test <30 (16). Another limitation is the lack of 
standardization of the Valsalva maneuver, which 
is the case in majority of the studies since measu-
rement of intra-abdominal pressure is not easily 
done and can require rectal probes. Thirdly, we 
did not investigate Levator Ani Muscle (LAM) in-
jury which is better observed with 3 dimentional 
ultrasonography. LAM injury is important in the 
pathogenesis of bladder neck mobility (28). Ano-
ther limitation is our usage of the vaginal probe 
instead of the convex probe since majority of the 
related literature used the latter. We chose to use 
the vaginal probe with curved array tip since we 
observed the exact same anatomical structures in 
the same plane with a clearer view.

CONCLUSION

Resting bladder α and β angles are similar 
in cases without POP. α and β angles and rotation 
angles increase significantly with Valsalva ma-
neuver in patients with stress incontinence. BND 
measurement and R α measurement are very re-
liable to predict Q-tip test and SUI. Patients report 
lower VAS scores for ultrasonography compared 
with the Q-tip test. Ultrasonography is a reliable, 
non-invasive and comfortable method that pro-
vides dynamic evaluation in the examination of 
urethral mobility and can substitute Q-tip test 
where applicable.
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Bladder function in children with posterior urethral valves: 
impact of antenatal versus postnatal diagnosis
______________________________________________________________________________________________
Osama M. Sarhan 1, 2, Bassem S. Wadie 1, Fouad Al-Kawai 2, Mohamed Dawaba 1

1 Urology and Nephrology Center, Faculty of Medicine, Mansoura University, Mansoura, Egypt; 2 Department 
of Urology, King Fahad Specialist Hospital, Dammam, Saudi Arabia

ABSTRACT
 

Purpose: Posterior urethral valves (PUVs) are the most common cause of congenital 
bladder obstruction in boys. Our aim was to assess the impact of early diagnosis and 
fulguration of PUVs on bladder function and compare their functional and urodynamic 
outcome with children who underwent delayed intervention.
Materials and Methods: We retrospectively evaluated 153 patients who underwent 
primary valve ablation from two tertiary hospitals between 2001 and 2018. Patients have 
been divided into 2 groups, group 1 included 69 patients who were detected antenatally 
and underwent early fulguration of PUVs while group 2 included 84 children presented 
postnatally and underwent delayed valve ablation. The recorded data throughout follow-
up in renal function tests, urodynamics and changes in the upper urinary tracts were 
evaluated and compared.
Results: Median age at time of valve ablation was 10 days in group 1 and 7 months in 
group 2. The median follow-up period was 6.5 and 7 years in group 1 and 2, respectively. 
Chronic kidney disease (CKD) developed in 15 (22%) boys in group 1 while in group 2 it 
was observed in 31 (37%), p=0.04. While Q-max, mean bladder capacity and post-void 
residual (PVR) volumes were comparable in both groups, percent PVR was significantly 
higher in group 2 (3.27 vs. 1.44, p=0.002). Detrusor overactivity was slightly different in 
both groups (p = 0.07).
Conclusions: Compared to delayed intervention, primary ablation of PUVs during the 
early neonatal life possibly provides the optimum chance to have optimum renal function 
without impact on bladder function.
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INTRODUCTION

Posterior urethral valves (PUVs) are the most 
common cause of lower urinary tract obstruction 
in male neonates (1). With routine use of antenatal 
ultrasound screening, most cases are now detected 
antenatally, which allows early intervention (2, 3). 
Some cases can be missed during antenatal screening 
and present after birth with a wide range of symp-

toms. The functional impact of PUVs on the lower 
urinary tract ranges from mild bladder dysfunction 
to urinary incontinence, and the latter was found in 
over 20% of children 1 year after valve ablation (4).

Voiding dysfunction was reported in up to 
75% of boys with PUVs (5). It originates in utero, af-
ter infravesical obstruction brought about by the val-
ve and usually remains during infancy and through 
adolescence, even after valve ablation (6, 7). Impair-
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ment of kidney function is sometimes progressive, 
and despite successful valve ablation, approximately 
one third of PUVs patients develop chronic kidney 
disease (CKD) (1, 3, 5).

Primary valve ablation is the gold stan-
dard for early postnatal management of PUVs (8). 
Different studies have been published to assess the 
functional and histologic changes taking place in 
the valve bladder (6, 7, 9). The value of urody-
namic evaluation in PUVs management has been 
previously emphasized. Glassberg suggested that 
valve ablation alone without urodynamic follow-
-up is not appropriate (9). Instead, others preferred 
non-invasive methods for follow-up like bladder 
diary, uroflowmetry and post-void residual volu-
me measurements (10).

In childhood, the bladder function is often 
compromised in patients with PUVs. In infancy 
abnormal bladder function is characterized by low 
compliance or overactivity, but later the bladder 
becomes oversized with poor emptying (7, 11, 12). 
Polyuria, which is often associated with renal fai-
lure and secondary changes in the bladder neck 
impacts bladder function (13). Toilet training is 
often delayed in children with PUVs. Patients with 
PUVs achieve daytime and nighttime urinary con-
tinence significantly later than their healthy peers 
(14). Neonatal valve ablation was reported to pro-
tect the bladder and allow normal cycling, which 
helps in bladder healing and gives a chance for 
the bladder to revert to a normal voiding pattern 
and avoid voiding dysfunction (15).

In this study, we tried to show whether 
antenatal diagnosis and early valve ablation bet-
ter serve bladder function in boys with PUVs. We 
studied two groups of children from two different 
centers; one group had antenatal diagnosis and 
early fulguration, while in the other diagnosis 
was made after the disease becomes symptoma-
tic during infancy and childhood with a delayed 
valve ablation.

It was hypothesized that antenatal diagno-
sis and early valve ablation improves renal func-
tion and upper tract changes in PUVs patients. We 
decided to evaluate the effect of antenatal diagno-
sis and early PUVs ablation on the future bladder 
function and lower urinary tract changes in those 
patients and to compare their functional and uro-

dynamic outcome with children who underwent 
delayed intervention.

PATIENTS AND METHODS

After obtaining the institutional review 
board approval from the two tertiary hospitals 
(R.18.05.42 and 0127), records of all patients who 
underwent PUVs ablation between 2001 and 2018 
were reviewed. We included only patients who 
underwent primary valve ablation for PUVs while 
patients who underwent urinary diversion (urete-
rostomy or vesicostomy) and patients with incom-
plete files were excluded from the study.

Patients were allocated according to the 
mode of diagnosis into two groups: group 1 com-
prised 69 children in whom antenatal diagnosis 
was the rule, while group 2 included 84 children 
presenting postnatally complaining from symp-
toms suggestive of valve disease e.g., urinary re-
tention, recurrent UTI, difficulty on micturition, 
etc. Diagnosis of PUVs was confirmed in all pa-
tients by a voiding cystourethrogram (VCUG) 
which showed ballooning of the posterior urethra 
as the mainstay of diagnosis of PUVs. At diagno-
sis, VUR was detected in 37/69 patients (53%) in 
group 1 and in 41/84 patients (49%) in group 2, 
respectively.

All children had primary valve ablation 
using a cold knife urethrotome with a median 
age at valve ablation of 10 days (IQR, 6-18) and 7 
months (IQR, 3-19) for group 1 and 2, respectively. 
After valve ablation was done, a regular follow-
-up with clinical examination, serum creatinine, 
urinalysis, and renal US and VCUG were perfor-
med at intervals. Renal function was assessed by 
determination of serum creatinine levels and the 
estimation of the glomerular filtration rate (eGFR) 
by the Schwartz formula, height in cm x K/serum 
creatinine, where K=0.45 for infants, K=0.55 for 
patients aged 1 to 13 years and K=0.7 for those 
aged 13 to 21 years (16). The stage of CKD was 
determined according to recommendations from 
the National Kidney Foundation (17). Chronic kid-
ney disease (CKD) was defined as an eGFR <60mL/
min/1.73m2 and end-stage renal disease (ESRD) 
was defined as an eGFR <15mL/min/1.73m2 or the 
need for renal replacement therapy.
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Bladder functions were studied in both 
groups by clinical history and voiding diaries uro-
flowmetry, and filling cystometry. The attainment 
of urinary continence was recorded. Urinary con-
tinence was defined as being totally dry during 
both day and night with no need for diapers. Pe-
riodic follow-up was performed to assess voiding 
dysfunction, including self-voiding and urinary 
incontinence.

Urodynamic evaluation was necessary for 
patients who had persistent or progressive upper 
tract dilatation after successful valve ablation with 
lower urinary tract symptoms. Children having 
persistent symptoms like hesitancy, straining or 
weak stream, intermittency, dysuria, diurnal drib-
bling, evidence of incomplete voiding on bladder 
scan with significant post voiding residual urine 
(PVR) or urinary incontinence were scheduled for 
urodynamics. Urodynamic study was carried out 
in a standard protocol. A 6 or 8 French catheter 
was used for measuring bladder pressure and in-
fusion of distilled water at room temperature. A 
rectal catheter was used for abdominal pressure 
recording. Postvoiding residual urine (PVR) was 
measured once the catheter is inserted within 5 
minutes of the child’s last void. The rate of infu-
sion was adjusted at 10th the expected capacity for 
the age. Voiding was allowed in the urodynamic 
sitting. For those who could not void with a cathe-
ter in place, free uroflowmetry was allowed, using 
a weight transducer flowmeter.

Bladder dysfunction was categorized as 
unstable, low compliance, or myogenic failure. 
Detrusor overactivity occurred when there were 
uninhibited detrusor contractions of >15cm H2O. 
Low compliance occurred when the detrusor pres-
sure progressively increased during bladder filling 
and the difference between the initial and final 
pressures was >15cm H2O. Bladder complian-
ce was graded as severely impaired if less than 
10mL/cm water, moderately impaired if 10-20mL/
cm water, mildly impaired if 21-30mL/cm water, 
and normal if above 30mL/cm water (18).

Expected bladder capacity for age was de-
termined using the formula: capacity in mL=(age 
in years+2) × 30 for children 2 to 11 years old (19). 
In children older than 11 years’ normal capacity 
for adults was used. Decreased bladder capacity 

was assessed as a reduction of >65% of bladder 
volume identified based on a voiding diary or esti-
mated bladder capacity in uroflowmetry analyses. 
Ratio of the actual capacity/expected capacity for 
age and the ratio of PVR to 15% capacity were 
calculated for both groups. Myogenic failure was 
considered when the bladder capacity was larger 
than that expected for age and was associated 
with a maximum detrusor pressure during voiding 
of <20cmH2O and PVR >15% of bladder capacity.

Data were collected, tabulated, and pro-
cessed using SPSS, version 20 (SPSS Inc., Chi-
cago, IL, USA). For quantitative data, the me-
dian and inter-quartile range (IQR) or mean and 
standard deviation (SD) were calculated when 
appropriate. The recorded data throughout 
follow-up in renal function tests, urodynamics 
changes were evaluated and compared. For ca-
tegorical variables, Chi square test was executed 
for inter-groups comparison while, for indepen-
dent variables; Levene’s test and Mann-Whitney 
U test were used for inter-groups comparison. A p 
value <0.05 was significant.

RESULTS

Group 1 included 69 boys who have been 
diagnosed antenatally with a median gestational 
age at diagnosis of 31 weeks (IQR, 27-34). Group 
2 comprised 84 boys who presented postnatally 
with a median age at diagnosis of 6 months (IQR, 
2-18). The commonest presentation in group 2 was 
urinary retention in 47, urinary tract infection in 
16, difficulty and dysuria in 13 and enuresis in 8 
patients.

The follow-up period ranged from 2 to 
15 years with a median follow-up of 6.5 years 
(IQR, 3-9) and it was comparable between both 
groups. Initial mean serum creatinine was 1.06 
vs. 1.15mg/dL, and the final mean serum creati-
nine was 0.92 vs. 1.45mg/dL in groups 1 and 2, 
respectively. The difference between means was 
not statistically significant initially, but the final 
mean serum creatinine differs significantly betwe-
en the two groups. At the last follow-up, 46 pa-
tients developed CKD (30%); 15 in group 1 versus 
31 in group 2, respectively, and the difference was 
statistically significant (p=0.04). The incidence of 
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VUR at last VCUG was 23% and 27% in group 
1 and 2, respectively, and the difference was not 
statistically significant.

Bladder function in the whole study groups 
is shown in Figure-1. In group 1, 8 patients were 
not toilet trained at last follow-up, while conti-
nence was achieved in 39 out of 61 boys (64%) 
and voiding dysfunction was noticed in 22 boys 
(36%). In group 2, continence was achieved in 56 
patients (66.5%) while voiding dysfunction per-
sisted in 28 (33.5%). Comparison between the two 
groups showed no difference in the bladder func-
tion outcome as shown in Table-1.

Management of voiding dysfunction inclu-
ded timed and double voiding, biofeedback, and 
medical treatment including oral anticholinergics, 
desmopressin, and alpha blockers. Some children 
required clean intermittent catheterization (CIC) 
and/or overnight catheter drainage to achieve con-
tinence and to protect the upper tract; this was the 
case in 3 children from group 1 and 4 from group 
2. None of our patients needed intestinal bladder 
augmentation; however, 3 patients (1 in group 1 
and 2 in group 2) underwent uretero-cystoplasty.

Urodynamic study was carried out for 50 
patients: 22 patients from group 1 and 28 patients 

from group 2. Mean age at time of urodynamic 
examination was 8 years (range: 3-14) for group1 
and 7.5 years (range: 4-16) in group 2. While Q-
-max, percent bladder capacity and PVR were 
comparable in both groups (13 vs. 11.6, 280 vs. 
274 and 64 vs. 99), percent PVR was significan-
tly higher in group 2 than group 1 (3.27 vs. 1.44, 
p <0.001). Detrusor overactivity was found in 13 
children in group 1 while it was observed in 18 
children in group 2 and the difference was not 
statistically significant (p 0.70). Comparison of 
urodynamic parameters of both groups revealed 
no significant difference except for the ratio of 
PVR/15% capacity PVR. Table-2 demonstrates the 
urodynamic parameters of both groups and the 
difference between them and the corresponding p 
values.

DISCUSSION

Bladder outlet obstruction caused by PUVs 
in early life leads to a mixture of structural, func-
tional, and biochemical changes that will judge 
the evolution of the bladder function later in a 
child’s life and may persist even after the relief of 
obstruction (6, 7, 20). Valve bladders are usually 

Figure 1 - Flow chart of our study groups with bladder function and bladder capacity outcome.
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thick with hypertrophied muscles, increased type 
III collagen fibers and deranged myosin and elastin 
ratios, leading to an impaired contractile strength 
and poor compliance with ultimately high filling 
pressures (7, 20). Bladder dysfunction has been 
related to poor renal function outcome in PUVs 
patients, and for that reason it was reasonable to 
assume that early detection and management of 
bladder obstruction will help bladder recruitment 
and eventually improve bladder function and the 
ultimate renal function in those patients.

Age at time of diagnosis might be a poten-
tial predictor for functional outcome after valve 
ablation (2, 3). Controversies exist over the last 
two decades, such as an early presentation of val-
ve is more deleterious or children undergoing ear-
ly intervention may show worse outcome or vice 
versa (2, 3, 21-23). Early presentation was viewed 
as a poor prognostic factor and suggestive of a 
serious obstruction, whereas late presentation was 
presumed to represent less obstruction with mo-
dest clinical significance and a more satisfactory 
outcome. Other researchers have also shown a poor 
outcome of late presentation. Some centers, where 
a standard antenatal ultrasound is performed with 
emphasis on renal and bladder evaluation, have 
primarily antenatal diagnosis, while others, where 
the facility for a comprehensive antenatal care is 
lacking rely on postnatal diagnosis of PUVs. Ac-
cordingly, in this study, median age at time of val-

ve ablation is different in both groups. It was 10 
days in group 1 and 7 months in group 2.

Meanwhile, data regarding the influence 
of timing of diagnosis were conflicting. While an-
tenatal detection was thought to improve the renal 
outcome of PUVs (2, 3), earlier studies failed to 
show that long-term outcome of boys with ante-
natally detected PUV is better than of symptoma-
tic boys with postnatally diagnosed disease (21, 
22). In our series, we proved that early diagnosis 
and hence early valve ablation in the neonatal pe-
riod improves future renal function and protects 
against the development of CKD. The difference in 
renal function outcome was significantly better in 
the prenatally detected group when compared to 
the postnatal group.

Delayed diagnosis and treatment are cer-
tainly a risk factor for renal impairment, a finding 
supported by many. Ansari et al. have found se-
rum creatinine to differ significantly among two 
groups of children below and above the age of 2 
years, for whom primary valve ablation was per-
formed (23). Bajpai et al. reported a similar ob-
servation where they noted that recovery of re-
nal function was lowest in older children where 
diagnosis was delayed in a cohort of 58 children 
(24). Sarhan et al. (3) proved that the potential to 
recover the renal function is believed to be signifi-
cant in patients in whom early detection and early 
intervention of PUVs was performed.

Table 1 - Comparison of the patients’ outcome in both groups.

Variable Group 1
N= 69

Group 2
N= 84

P Value

Mean Age at Valve Ablation

Median (IQR) 10 days (6-18) 7 months (3-19) <0.001*

Follow-up period

Median (IQR) 6.5 (3-9) 7 (3.5-9) 0.41

Chronic Kidney Disease (CKD)

No. (%) 15 (22%) 31 (37%) 0.04*

Bladder Function

0.73Continence, No. (%) 39 (64%) 56 (66.5%)

Voiding Dysfunction, No. (%) 22 (36%) 28 (33.5%)

*Significant
P value was calculated using Mann Whitney and Chi Square tests.
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Because of the contradictory results regar-
ding the effect of high diversion and vesicostomy 
on the future bladder function in PUVs patients, 
we only included cases who underwent primary 
valve ablation in our study. Early valve ablation 
was advocated in PUVs patients as it allows for 
early bladder cycling and produces a better bla-
dder compliance and function than delayed abla-
tion or diversion (15). We could not find any ad-
vantage of early versus delayed valve ablation in 
terms of bladder function in our study, and the 
outcome was comparable between the two groups. 
It is clear from our results that all urodynamic 
parameters were better with early valve ablation 
as compared to delayed fulguration, although the 
difference was not statistically significant. The in-
cidence of voiding dysfunction in our study cases 
was also similar in the two groups.

Lower urinary tract dysfunction is a fre-
quent consequence in PUVs patients. While Bauer 
et al. have reported 5 types of urodynamic pat-

terns including normal, uninhibited, small capa-
city bladder, high voiding pressure and myogenic 
failure (25), Peters et al. have described 3 charac-
teristic patterns: myogenic failure with overflow 
incontinence (40%), detrusor hyperreflexia (29%) 
and bladder hypertonia (31%) (7). In another study 
by Misseri et al., myogenic failure was reported in 
5.9% of children. The authors mentioned they used 
the same definition of myogenic failure as postula-
ted by Peters et al. and explained the difference in 
incidence to aggressive management and follow-
-up of their patients (26). Myogenic failure was do-
cumented during follow-up in 4 patients in each 
group of our patients. Bladder hypo contractility 
was expected in patients after PUVs ablation, and 
the incidence increases with time (12, 27). Myo-
genic failure has been linked with hypertrophied 
bladder neck and poor bladder sensibility (28).

We also studied urinary continence among 
our cases, and the incidence was nearly equal in 
both groups. The achievement of day and night 

Table 2 - Comparison of urodynamic parameters between the two groups.

Variable Group 1 (AND)
No. = 22

Group 2 (PND)
No. = 28

P Value

Bladder Capacity (mL)

Mean ± SD (Range) 280 ± 110 (115-480) 274 + 152 (80-800) 0.87

Percent Capacity #

Mean ± SD (Range) 1.010 ± 0.46 (0.27-1.78) 1.004+0.52 (0.38-2.96) 0.96

Compliance (mL/cmH2O)

Mean ± SD (Range) 17.87 ± 9 (8-40) 16.23 + 6.66 (6-28) 0.45

Detrusor Overactivity

Yes 13 (59%) 18 (65%) 0.07

No 9 (41%) 10 (35%)

Postvoid Residual (PVR)

Mean ± SD (Range) 64 ± 75 (10-300) 99 + 116 (10-620) 0.21

Percent PVR

(PVR/15%Capacity) 1.44 ± 1.22 (0.35-4.44) 3.27 ± 2.11 (0.40-7.75) 0.002*

Q Max (mL/s)

Mean ± SD (Range) 13 ± 4.7 (6-25) 11.6 ± 4.4 (5-22) 0.24

# Capacity/Expected Capacity
*Significant
AND, antenatal diagnosis; PND; postnatal diagnosis; SD, standard deviation
P value is calculated using Chi Square and Levene’s independent sample tests.
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continence in PUVs patients has been documen-
ted to be significantly delayed than their healthy 
peers (14). They reported a 68% continence rate in 
PUVs patients versus 99% in healthy controls at 
6 years. We documented a similar continence rate 
among our patients after a median follow-up of 6.5 
years. The development of urinary continence in 
PUVs patients has been proven to be slow and im-
proves overtime. Many studies investigated the rate 
of continence in children with PUVs and different 
continence rates have been reported at different 
ages (2, 4, 5, 29). Sarhan et al. (2) studied 65 pre-
natally detected PUVs patients and found a 49% of 
them continent at a mean age of 3 years. Parkhouse 
et al. had a 55% rate of continence by the age of 
5 years, but all achieved continence at puberty (5). 
Lal et al. followed patients for a longer period and 
found the continence rate increased from 54% be-
low the age of 12 years to 71% from 12 to 18 years 
and reached 91% after the age of 18 years (29).

Bladder capacity in the prenatal group was 
slightly larger than in the postnatal group. Perhaps 
median age at urodynamic testing was different 
and hence we calculated the normal expected 
capacity for age what was expressed as percent 
capacity. Using this proportion, children in group 
1 had larger capacity than those of group 2. The 
same applied to compliance. Hypercontractility 
and poor compliance usually subsides after valve 
ablation and high voiding pressures gradually de-
creases within 1-3 years (11, 27). In addition, af-
ter valve ablation, the mean bladder capacity has 
been reported to be significantly bigger than the 
expected age adjusted normal volume (11).

The incidence of detrusor overactivity was 
also different in our study. Children from group 2 
had more overactivity (65% in group 2 vs. 59% 
in group 1). Emir and associates have found 5 
patients out of 26 studied with low compliance 
and small bladder capacity on urodynamics, who 
required later bladder augmentation (30). All of 
them were treated by primary valve fulguration 
after 2.5 years. They concluded that early relief of 
infravesical obstruction could have an improving 
effect on bladder function. Among our patients, 3 
patients needed augmentation uretero-cystoplas-
ty, and they improved on follow-up.

The absolute PVR difference was not sta-
tistically significant between the two groups. 
Mean PVR was 64mL and 99mL in groups 1 and 
2, respectively. When PVR was related to 15% of 
the expected capacity for age; a variable we called 
percent PVR; the difference between the groups 
was statistically significant. Our explanation was 
that this finding may result from long- standing 
obstruction and overstretch of the bladder wall. 
A significant PVR after valve ablation was docu-
mented in about 50-70% of patients despite high 
voiding pressures (11). This residual urine even 
increased when patients reach puberty and learn 
how to empty their bladder better to avoid com-
plications (13).

We are aware of the limitations of this 
retrospective study. The two groups are not pro-
perly controlled and probably the lack of uniform 
data from voiding cystometry that rendered free 
uroflowmetry the only voiding data we had. We 
tried our best to standardize the urodynamic me-
asurement, nevertheless, our best might not have 
been enough. Delicate details in performing the 
test may mount to clinical differences. We also did 
not study the effect of bladder dysfunction on the 
ultimate renal function. In addition, the timing of 
urodynamic study was late and by this time the 
bladder ultra-structure changes become fixed and 
almost turn out be irreversible. This would have 
created a major bias in both the groups and can 
be one important reason for not finding any diffe-
rence with statistical significance in two groups.

Finally, in the current study we tried to 
compare the effect of early prenatal diagnosis and 
hence intervention in children with PUVs against 
late diagnosis and management in terms of blad-
der function in a homogenous group of patients 
who underwent primary valve ablation and ob-
servation. The previous studies included patients 
who underwent urinary diversion (vesicostomy- 
ureterostomy) together with valve ablation, which 
might be a source of bias.

CONCLUSIONS

Primary ablation of PUVs during the ear-
ly neonatal life possibly provides the optimum 
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chance of children with PUVs to obtain the best 
possible renal function. Despite renal function is 
significantly better when PUVs were diagnosed 
antenatally, bladder function outcome in tho-
se cases was not significantly better than in late 
presenting cases. Future prospective studies eva-
luating the impact of early valve ablation on the 
future bladder function in PUVs patients are en-
couraged.

ABBREVIATIONS

PUV = Posterior Urethral Valve
VCUG = Voiding Cystourethrogram
PVR = Post Void Residual Urine
GFR = Glomerular Filtration Rate
CKD = Chronic Kidney Disease
ESRD = End Stage Renal Disease
UTI = Urinary Tract Infection
CIC = Clean Intermittent Catheterization
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Bladder dysfunction depends on many variables in children with posterior 
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COMMENT

We congratulate the authors for a very good paper on an important topic about what the 
Pediatric Urologists community still has many unanswered questions. 

The paper compares neonates (6-18 days) to young children (3-19 months), and conclusions 
should apply only to these age groups: late diagnosis in older children may present other character-
istics (1). The dynamic nature of the problem implies that valve bladders differ according to age, so 
that overactivity predominates in the first 5 years of life, while detrusor failure typically appears in 
late school-aged children or adolescents, complicating the analysis of bladder functions in papers 
that adopt follow-up periods including different ages. Age also affects the epidemiology of kidney 
failure (especially end-stage failure), that predominates in the first years of life and adolescence/
young adulthood.

The only statistically significant finding of the paper (higher % PVR in the late treatment 
group) remains to be proved as clinically meaningful, as the differences between the two groups are 
small. An important secondary result is the confirmation that definitive harming to renal function 
relates to late diagnosis, even when late diagnosis is defined as diagnosis in the first two years of 
life. Unfortunately, diagnostic delay of posterior urethral valves remains common in low-medium 
income countries, relating mainly to inappropriate prenatal care.

Bladder dysfunction depends on many variables, so that defining the factors that modulate 
this problem is difficult in practice. Different patients may show varying degrees of bladder dys-
function depending on the degree of obstruction (posterior urethral valves may vary anatomically 
from short sub-occlusive valves to almost complete urethral occlusion), polyuria, severity of sec-
ondary vesicoureteral reflux (2), and the detrusor response to compensate high voiding pressures. 
Interestingly, tissue response for aggressions and tissue remodeling differ between fetuses, neonates/
children younger than 3 months, and older pediatric patients/adults. Profiles of proteoglycans, col-
lagens, growth factors, and inflammatory reaction differ from adults. Linear incisions usually heal 
without scarring in fetuses. Collagen deposition in fetal wounds is quick, highly organized and the 
proportion of collagen types differs from older individuals (3). Perinatal treatment histological re-
sults may differ from those corresponding to treatment after the first trimester of life. Despite most 
research referring to skin mechanisms of scarring, the process of bladder remodeling may differ 
between very young children and older ones, which may explain differing results concerning blad-
der function whenever the relief of urethral obstruction occurs beyond the very first months of life. 
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The usage of desmopressin to treat poste-
rior urethral valves patients remains controver-
sial, as polyuria in these patients derives from 
definitive harm to the distal tubules (4). Per-
haps, though, this is also modulated by timing 
of the treatment, and we can presume worse or 
irreversible tubular harming in protracted cases. 
Also, in my experience presentation of posterior 
urethral valves as urinary retention is quite rare, 
especially among babies and toddlers. I wonder 
if some of the cases presented in this research 
disguise urinary tract infections.It would be rea-
sonable to assume that the data available would 
convince most groups to follow this strategy but 
the best moment to apply these measures has 
been subject to controversy.

The authors suggest performing a first 
urodynamic study within 6 weeks after clo-

sure of the neural tube defect, looking for a 
subgroup of patients with greater risk due to 
reduced bladder capacity and compliance and 
high detrusor leak point pressure. Urodynamic 
studies in children are challenging and it is of 
utmost importance to know what to look for. 

The authors went beyond, analyzing the 
updated scientific evidence on CIC indications, 
how to do it, how to train parents and which 
catheters to use in different scenarios, from di-
ameter to hydrophilic coatings. Pharmacologi-
cal therapies have also been addressed. A long 
list of studies are presented showing indications 
and results with the role of anticholinergics, 
beta3 agonists, alfa-blockers and botulinum 
toxin. 

This is a must-read paper for those deal-
ing with children with neurogenic bladder.
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Computed-tomography based scoring system predicts 
outcome for clinical lymph node-positive patients 
undergoing radical cystectomy
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ABSTRACT

Purpose: Contrast-enhanced CT scan is the standard staging modality for patients with 
bladder cancer undergoing radical cystectomy (RC). Involvement of lymph nodes (LN) 
determines prognosis of patients with bladder cancer. The detection of LN metastasis by 
CT scan is still insufficient. Therefore, we investigated various CT scan characteristics to 
predict lymph node ratio (LNR) and its impact on survival. Also, pre-operative CT scan 
characteristics might hold potential to risk stratify cN+ patients.
Materials and Methods: We analyzed preoperative CT scans of patients undergoing RC in 
a tertiary high volume center. Retrospectively, local tumor stage and LN characteristics 
such as size, morphology (MLN) and number of loco-regional LN (NLN) were investigated 
and correlation to LNR and survival was analyzed. CT scan characteristics were used to 
develop a risk stratification using Kaplan-Maier and multivariate analysis.
Results: 764 cN0 and 166 cN+ patients with complete follow-up and imaging data were 
included in the study. Accuracy to detect LN metastasis and locally advanced tumor 
stage in CT scan was 72% and 62%. LN larger than 15mm in diameter were significantly 
associated with higher LNR (p=0.002). Increased NLN correlated with decreased CSS and 
OS (p=0.001: p=0.002). Furthermore, CT scan based scoring system precisely differentiates 
low-risk and high-risk profiles to predict oncological outcome (p <0.001).
Conclusion: In our study, solely LN size >15mm significantly correlated with higher 
LNR. Identification of increased loco-regional LN was associated with worse survival. 
For the first time, precise risk stratification based on computed-tomography findings 
was developed to predict oncological outcome for clinical lymph node-positive 
patients undergoing RC.
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INTRODUCTION

Bladder cancer (UCB) represents 3% of all 
malignant diagnosis worldwide with a predomi-

nance in men (1). The 5-year survival rate for all 
disease stages is documented with 77.1% but only 
4.6% for metastatic disease (1). Despite new te-
chnologies in diagnostics, surgeries and medical 
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treatment no decrease in mortality could be no-
ted in the last decade (1). At the time of diagnosis 
up to 30% are muscle-invasive carcinomas (MIBC) 
and are recommended to be treated by radical cys-
tectomy (RC) with lymphadenectomy (LAE) (1, 2). 
Depending on tumor stage chemotherapy can be 
performed in a neoadjuvant or adjuvant setting to 
reduce risk of recurrence (2). In the case of dis-
seminated disease chemotherapy or alternatively 
immunotherapy are standard of care (2).

Prognosis after RC mainly depends on tu-
mor stage and (LN) status (2). LN metastasis are 
noted to be found in 15-35% of all RC specimens 
(3). 5-year recurrence-free survival (RFS) for all 
patients undergoing RC for UCB is reported with 
58% in contrast to LN positive patients with 34-
43% (2). Beside conventional TNM classification 
for LN staging the ratio of positive lymph nodes 
to total number of removed LN (LNR) has been 
reported to precisely risk stratify patients in re-
gard of oncological outcome (4, 5).

Accordingly, accurate tumor staging is in-
dispensable to initiate optimal therapy regime to 
achieve best oncological outcome (2). A reliable 
risk stratification is crucial to triage patients and 
predict survival. Contrast-enhanced computed 
tomography (CT) scan of the chest, abdomen 
and pelvis including urography is the mainstay 
of imaging used for tumor staging (6). Accor-
ding to the guidelines of the European Associa-
tion of Urology (EAU) LN larger than 8 mm in 
the shorter-axis in the pelvis should be consi-
dered as pathologic (7). Despite the guidelines 
detection of positive LN is still insufficient with 
a sensitivity of only 48-87% (7). Magnet reso-
nance imaging (MRI), dynamic imaging such 
as 18F-FDG-PET/CT and 11C-Choline PET have 
shown similar results in LN staging compared to 
conventional CT scan (8).

Accordingly, patients with suspicion for 
LN metastasis in CT scan present a patients group 
with uncertain risk of progression. Therefore, we 
re-evaluated CT scan characteristics of patients 
with clinical lymph node-positive status in detail 
to predict LNR and oncological outcome. Fur-
thermore, the invention of a CT scan based risk 
stratification might improve clinical therapy ma-
nagement of cN+ patients.

MATERIAL AND METHODS

Between 2004 and 2019, a total of 1565 
patients underwent RC, 1127 due to UCB. Follow-
-up was completed in 764 (67.8%) patients wi-
thout suspect lymph nodes (cN0). 249 patients 
presented with clinical suspicious lymph nodes 
(cN+); of those in 166 (66.7%) patients comple-
te preoperative CT imaging and follow-up was 
available. At our institute indication for RC were 
MIBC, BCG-refractory NMIBC after exclusion of 
distant disease (cM0) or palliative reasons, accor-
ding to the guidelines of the EAU. RC was per-
formed with a standardized surgical procedure 
and included pelvic LAE. Urinary diversion was 
either assured by ileal neobladder, ileal conduit 
or ureterocutaneostomy. Histological specimen 
was worked up by our experts for urogenital ma-
lignancies. Classification was performed on the 
report of latest TNM Classification of Malignant 
Tumors and UICC-classification. Post-operative 
rehabilitation was offered to all patients.

All patients underwent multi-institutio-
nal contrast-enhanced abdominal/pelvic CT scan 
with a maximum of 6 weeks prior surgery. The 
slice thickness used to reconstruct images for re-
trospective review was 5.0mm.

Image analysis was conducted by one 
radiologist specialized in genitourinary imaging. 
Images were reviewed on Picture Archiving 
and Communication System (PACS). To analyse 
the metastatic involvement of LNs following 
parameters on CT were observed: size >15mm in 
the short axis. Morphology of LN (MLN), the LN 
were considered as suspicious with the loss of the 
fatty hilum and the normal reniform LN shape 
with a more rounded or irregular configuration. 
Also, number of loco-regional LN (NLN) were 
evaluated (Figure-1). Increased numbers were 
seen as metastatic. Additionally, local tumor 
stage was differentiated in organ-confined 
and locally advanced (Figure-2). According to 
these characteristics in preoperative CT scan we 
developed a scoring system to predict oncological 
outcome.

CT scan characteristics were investiga-
ted concerning their impact of lymph node ratio 
(LNR), cancer specific survival (CSS) and overall 
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Figure 1 - Morphological characteristics of lymph nodes in CT scan Representative pelvic CT scan showing lymph node 
characteristics such as size (A), morphology (B) and loco-regional number (C) in transversal and coronal plane.

Figure 2 - Morphological characteristic of locally advanced tumor stage in CT scan Representative pelvic CT scan showing 
locally advanced tumor stage in transversal plane (A) and coronal plane (B).
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survival (OS). Cut-off for significant LNR was >0.2 
according to the literature (5).

The scoring system is based on the criteria 
in CT scan mentioned above (LN size >15mm, in-
creased NLN, suspicious MLN, advanced local tu-
mor stage). Each criteria holds equal value when 
positive. Patients with cN+ fulfilling ≤2 positive 
criteria were defined as low-risk group and patient 
fulfilling ≥3 positive criteria as high-risk group. 
The control group were cN0 patients either with 
organ-defined tumor stage and locally advanced 
tumor stage in CT scan.

Follow-up was performed according to the 
guidelines of the EAU and carried out either by our 
outpatient clinic or office-based urologists. Moreo-
ver, specific questionnaires regarding quality of life 
(QoL), complications due to urinary diversion and 
oncologic follow-up including reports of follow-up 
imaging were sent twice in the first year after RC 
and then once a year. Median follow-up time for 
all UCB patients was 24 months and for our cohort 
(clinical lymph node-positive patients) 14 months.

Written informed consent was obtained 
from all patients following the World Medical As-
sociation Declaration of Helsinki (9). The institu-
tional review board (Ethikkomission der Ludwig-
-Maximilian-Universität München) approved the 
study design prior initiation of the study (Referen-
ce number 20-179).

Statistical analysis on outcome was per-
formed by the Kaplan-Meier method and log-rank 
test. Continuous data were compared using the 
Mann-Whitney U test. P values below 0.05 were 
regarded as significant. All calculations were per-
formed using MedCalc 19 software (MedCalc, Os-
tend, Belgium).

RESULTS

This study included an investigation co-
hort of 166 patients with suspicious LN (cN+) and 
a control group of 764 patients with no signs 
of LN metastasis (cN0) in preoperative CT scan. 
There were no significant differences in sex and 
age (Table-1).

The cN+ cohort showed positive CT scan 
characteristics as following: 121 (72.9%) suspi-

cious morphology; 44 (26.5%) increased number 
of LNs; 36 (21.7%) LN size >15mm. Histopatho-
logical LN metastasis were confirmed in 46% of 
cN+ cohort. For cN0 patients final histopatholo-
gical specimen revealed in 21% LN metastasis.

Distribution of local tumor stage in preo-
perative CT scan was reported in cN+ cohort with 
40.4% organ-confined and 55.4% with locally 
advanced disease. cN0 cohort showed 24% with 
locally advanced tumor stage.

Accordingly, overall accuracy for local 
tumor stage was 62% and for detection of LN 
metastasis 72%.

Lymph node ratio
Mean of significant LNR (>0.2) for cN0 

and cN+ patients were 4.6% and 19.5%. Mean 
of total removed LN was 14.51 in cN0 and 
14.58 in cN+. Mean of pathological confirmed 
LN metastasis was 0.61 in cN0 and 2.26 in cN+. 
Overall, we described significantly higher LNRs 
in cN+ than in cN0 patients (p <0.001). LN size 
>15mm was associated with significantly incre-
ased LNR (p=0.002). In contrast, MLN (p=0.360) 
and NLN (p=0.440) showed no impact as single 
positive criteria on LNR. Furthermore, local tu-
mor staging in preoperative CT scan either in 
cN0 and cN+ patients showed no correlation to 
higher LNRs (p=0.296; p=0.432). These results 
are visualized in Table-2.

Oncological outcome
Five-year CSS of investigation cohort cN+ 

were 60% for clinical organ-confined disease and 
49% for clinical local advanced disease. For con-
trol cohort of cN0 patients we reported a 5-year 
CSS of 62% for clinical organ-confined disease 
and 50% for clinical local advanced disease.

There was no significant correlation of 
CT scan characteristics and CSS/OS such as LN 
size >15mm (p=0.50, p=0.90), suspicious MLN 
(p=0.97, p=0.65) and locally advanced tumor sta-
ge (p=0.89; p=0.53) in the cohort of cN+ patients. 
CSS and OS were significantly reduced for sub-
group of increased NLNs in comparison to nor-
mal NLNs with a 5-years CSS 32% vs. 52% and 
5-years OS 26% vs. 42% (p=0.001; p=0.002).
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Computed-tomography based scoring system
Patients were defined as low-risk group 

fulfilling up to two positive criteria in CT scan 
and as high risk group with three and more po-
sitive criteria. Five-year CSS and OS in low-risk 
profile were 48% and 37%. In high-risk profile 
5-year CSS and OSS were 34% and 30%.

As seen in Figure-3 oncological outcome 
differed highly significant between cN0 organ-
-confined, cN0 locally advanced, low-risk and 
high-risk group (p <0.001).

DISCUSSION

Clinical disease staging in patients with 
high risk UCB is essential for therapy manage-

ment (10). CT scan is the mainstay of imaging 
because of its wide availability, fast feasibility 
and manageable costs (11). Nevertheless, its ac-
curacy to detect local tumor invasion and LN 
involvement is still very limited (11). Advanced 
T-stage and presence of LN metastasis signifi-
cantly reduce survival of patients (12, 13).

Up to date, evidence of CT morphological 
criteria is limited to improve detection of LN 
metastasis in preoperative CT scan. Furthermo-
re, there is no imaging guided risk stratification 
to adapt treatment management for cN+ patient.

The presented accuracy of detecting lo-
cal advanced disease and LN metastasis with 
62% and 72% is in accordance with the literatu-
re (14-17). Therefore, the presented results hold 
high potential to be widely transferable.

Table 1 - Patient characteristics.

 cN0 patients cN+ patients
p-value

(n=764) (n=166)

Age [years] 0.306

Median 70 69

IQR 63 – 77 70 – 77

n % n %

Gender    0.562

Male 587 77 131 79

Female 177 23 35 21

pT <0.001

pTX 12 2 3 2

pT0 73 10 5 3

pTa/is 131 17 20 12

pT1 66 9 10 6

pT2 170 22 30 18

pT3 243 32 60 36

pT4 69 9 38 23

pN <0.001

pN0 531 79 83 54

pN+ 138 21 71 46

M <0.001

M0 725 95 135 81

M1 39 5 31 19
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According to our study specific CT mor-
phological characteristics are associated with in-
creased LNR and impaired survival. Conventional 
TNM classification of LN status has been con-
troversially discussed in regard of predicting on-
cological outcome (5). Therefore, Herr et al. has 
reported a simple evaluation of efficacy of LAE 
and precise prediction of oncological outcome by 
using the ratio of metastatic LNs to all resected 
LNs (5). According to our results LNs measured 
>15mm in CT scan are significantly associated 
with higher LNR.

Interestingly, EAU guideline already de-
fines LN in the pelvis larger than 8mm as suspi-
cious for nodal metastasis (2). In contrast, normal 
sized LNs may show histologically metastasis 
and reactively enlarged LNs reveal no malignant 
potential (17). It is reported that LN metastasis of 
bladder cancer leads to limited enlargement (17). 
Still, LN size remains one of the major criteria 
to distinguish between normal and suspicious LN 
(18). According to our findings and the literature, 
lymph node size should be a criteria to evaluate 
LNs in CT scan even though size itself presents 
no reliable criteria (6).

Secondly, LN morphology and number of 
loco-regional LN were evaluated but revealed no 

significant impact of LNR. To date there is no 
evidence that these single characteristics have 
been independently analyzed before.

Furthermore, we firstly evaluated the 
number of loco-regional lymph nodes (NLN) as 
a independent criteria in CT scan on oncological 
outcome. According to our findings the presence 
of an increased number of LNs correlates with 
poorer CSS and OS. This characteristic is seen in 
other malignancies such as lymphoma which of-
ten present groups of LNs in cross-sectional ima-
ging (18, 19). Nevertheless, appearance of groups 
of LNs is warily to interpret because there are 
multiple etiologies like inflammatory, infection 
and malignancies (20). Correspondingly, further 
research is necessary to confirm these findings 
in bladder cancer and to analyze pathophysio-
logical mechanism of conglomeration of loco-
-regional LNs in imaging.

It is well described that CT imaging is 
very limited in evaluating local tumor expansion 
in bladder cancer (11). However, locally advanced 
disease in CT scan is an indicator for poor onco-
logical outcome in cN0 patients according to our 
study. These findings are in line with the results 
by Schmid et al. about worse oncological outco-
me in patients with increased bladder wall thick-

Table 2 - Impact of CT scan characteristics on LNR.

Mean 95-Confidence Intervall p-value

LN size

>15mm 0.277 0.168 – 0.385 0.002

<15mm 0.147 0.098 – 0.196

LN morphology

Suspicious 0.172 0.122 – 0.221 0.360

Normal 0.199 0.084 – 0.315

LN loco-regional

Increased 0.257 0.154 – 0.361 0.440

Normal 0.148 0.100 – 0.196

Local tumor stage

Advanced 0.215 0.157 – 0.273 0.432

Organ-confined 0.184 0.127 – 0.240

Single CT scan characteristics have been analyzed to hold potential to predict significantly increased LNR. LNR cut off was defined >0.2. Only LN larger 15mm in diameter 
have shown to be associated with increased LNR (p=0.002).
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ness (21). It has to be noted by distinguishing the 
cN0 and cN+ cohorts our data support no prog-
nostic value in the presence of suspicious LNs.

Patients with suspicion of LN metastasis 
still present a challenging patient group in clini-
cal practice. When LN metastasis are confirmed 
in histopathological specimen prognosis is poor 
in contrast to patients who reveal reactive enlar-
ged benign LNs especially with limited T-stage 

(3). Even rare cases of patients with NMIBC reve-
aling simultaneous distant metastasis have been 
reported which reflects the large knowledge gap 
of metastasizing mechanism in UCB (22). This 
emphasizes the need of preoperative risk strati-
fication for the heterogeneous patients clientele 
of cN+ patients to adapt treatment option. The 
presented CT morphological characteristics hold 
high potential to be used in a practical scoring 

Figure 3 - Cancer specific (A) and overall survival (B) after radical cystectomy with regard to lymph node status and local 
tumor stage in preoperative CT scan CT morphological characteristics such as increased number of lymph nodes, suspicious 
morphology, size >15mm and locally advanced tumor stage were each defined as one point. All positive criteria were summed 
up. Patients with ≤2 points were defined as low-risk and patients with ≥3 were stratified as high-risk profile. 

Patients with cN0 status were defined as reference profile and plotted against CSS in Figure 3A and OS in Figure 3B
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system to risk stratify cN+. It precisely discri-
minates a high-risk from a low-risk group and 
enables comparison to cN0 patients. For va-
rious other malignancies scoring systems based 
on criteria in preoperative CT scans have been 
developed and been an useful clinical tool (23-
25). This useful prediction tool might help to 
improve best patient management by adapting 
treatment option for cN+ patients with UCB.

Along this risk stratification therapy 
management might be adjusted in regard of 
surgical technique, extend of LAE and use of 
perioperative chemotherapy therapy. In times 
of increasing use of robotic surgery evidence 
rises that independent of T-stage and LN status 
robotic surgery even with intracorporal urina-
ry diversion can be offered without impairing 
oncological outcome (26). Nevertheless, ima-
ging guided therapy management might help 
surgeons to adapt extend of nerve or seminal-
-sparing resection to improve post-operative 
QoL (27). In individual situation consideration 
of seminal- or prostate-sparing surgery can im-
prove post-operative sexual function and QoL 
(27). Also, high morbidity might encourage to 
perform bladder preserving therapy (28). Meti-
culous selection of these potential patients is 
crucial where precise clinical staging is a key 
element. Correspondingly, it has been repor-
ted that patients undergoing bladder preser-
ving surgery with suspicious LN in preoperati-
ve imaging showed poor oncological outcomes 
(28). This unspecified description of suspicious 
LN might be complemented by the presented 
imagine criteria for better triage in this highly 
specific situation to perform less radical treat-
ment options.

Also adaption of perioperative chemo-
therapy might be discussable. According to 
current guideline neoadjuvant chemotherapy 
should be offered to patients after exclusion of 
nodal or distance metastasis (7). When pN1 sta-
tus in RC specimen is confirmed patients have 
shown better prognosis when treated with ad-
juvant chemotherapy in comparison to patients 
who already underwent neo-adjuvant chemo-

therapy (29). Using a preoperative risk stratifi-
cation might improve triage of patients with hi-
gh-risk of pN+ straight to primary surgery and 
adjuvant treatment for best survival. Further 
research is needed evaluating imaging guided 
therapy management on oncological outcome 
for this demanding patients clientele.

In summary, despite limited accuracy of 
preoperative CT scan to detect LN metastasis 
and local tumor stage our findings newly iden-
tified impact of single morphological criteria in 
cN+ patients. To be highlighted is the presence 
of LN size >15mm in CT is significantly asso-
ciated with higher LNR and increased number 
of loco-regional LNs is a prognostic parameter 
for poor survival.

A practical CT based scoring system dis-
criminates precisely cN+ patients in a high-risk 
and low-risk group and might build the basis 
for imaging guided perioperative management. 
Further research is needed to confirm CT ba-
sed scoring system in a multi-institutional and 
prospective setting. Also imaging guided mana-
gement to provide best individual therapy has 
to be further evaluated.

This study has its limitation of being a 
single-center study and its retrospective charac-
ter. Also, number of patients and its follow-up 
period are limited.

CONCLUSION

Although CT scan is limited in staging of 
patients with high-risk UCB it still remains as 
standard of care. Due to its poor accuracy to de-
tect LN metastasis cN+ patients presents a clien-
tele with uncertain risk of progression. Therefo-
re, single CT morphological characteristics have 
been analyzed and its prognostic value on LNR 
and survival have been identified.

Along the investigated criteria a CT ba-
sed scoring system was developed to precisely 
differentiate high- from low-risk cN+ patients in 
regard of oncological outcome. This might open 
the opportunity for individual adapted therapy 
management to improve best patient care.



IBJU | PREDICTIVE VALUE OF CT IN CN+ PATIENTS WITH BLADDER CANCER

97

ABBREVIATION

CSS = cancer specific survival
CT = computed tomography
EAU = European Association of Urology
LAE = Lymphadenectomy
LNR = Lymph node ratio
MLN = Morphology of lymph nodes
MIBC = Muscle-invasive bladder cancer
MRI = Magnet-resonance imaging
NLN = Number of lymph nodes
NMIBC = Non-muscle-invasive bladder cancer
OS = Overall survival
QoL = Quality of Life
RC = Radical cystectomy
UCB = Urothelial carcinoma of the bladder
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The management of muscle-invasive bladder Cancer is still a significant 
challenge in the clinical practice
______________________________________________________________________________________________
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COMMENT

The authors should be congratulated on reporting their findings in a large radical cystectomy 
cohort for muscle-invasive (MIBC) and metastatic bladder cancer (1). The management of MIBC is 
still a significant challenge in the clinical practice. Although treatment options have a high rate of 
oncological success, they are related to a negative impact on patients’ quality of life. Thus, correct 
staging is mandatory to select the appropriate treatment for each patient. The presence or absence 
of lymph node involvement directly correlates with the patient’s oncological prognosis and can 
also impact the treatment choice. The local treatment is the key to success in patients with local-
ized disease, with a preference for cystectomy plus lymph node dissection associated with neoad-
juvant chemotherapy when indicated. For patients with lymph node involvement, chemotherapy is 
the mainstay of treatment, and local treatment is evaluated in a second moment for selected cases. 
The authors analyzed preoperative contrast-enhanced scans of patients undergoing radical cystec-
tomy from 2004 to 2019 in a tertiary high-volume center. The local tumor stage and lymph node 
(LN) characteristics such as size, morphology (MLN) and number of loco-regional LN (NLN) were 
investigated and correlated to lymph node ratio (LNR) and survival. The main finding was that the 
presence of lymph nodes larger than 15 mm was the only statistically significant factor related to 
neoplastic lymph node involvement. The overall accuracy for local tumor stage and LN metastasis 
detection was 62% and 72%, respectively. This is the first report to demonstrate that the number 
of loco-regional lymph nodes in a contrast-enhanced (CT) scan is correlated with decreased CSS 
and OS (p=0.001: p=0.002). Aaccording to the AUA guidelines, lymph nodes above 8 mm should be 
considered suspicious, however with poor accuracy, with sensitivity between 48 and 87%, besides 
there may be larger benign lymph nodes as well as lymph nodes smaller than 8mm with microscopic 
neoplastic infiltration (2, 3). Importantly, most patients were treated in an era in which neoadjuvant 
therapy was not routinely performed. In current series, the rate of positive lymph node is lower, 
and, probably, this may be one of the reasons for the oncological benefit of neoadjuvant therapy, 
adding the benefit of systemic treatment in patients with supposedly localized disease. Another im-
portant factor to be considered in this scenario is the use of PET scan. The value of PET in MIBC is 
mentioned in the literature, but its practical application is still controversial, mainly due to how dif-
ferent groups conduct the exam (whether they do it or not after diuretic imaging), which is of huge 
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importance for good results, among other as-
pects. Some studies that compared PET with CT 
showed the superiority of PET with an accuracy 
of 84% vs 78%, respectively, (p=0.039) (4, 5). 
In conclusion, I believe that this paper findings 
highlights the CT scan’s accuracy and report a 

new characteristic to be observed when staging 
MIBC. In additional, they report the importance 
of the size of the lymph node and the number of 
pelvic lymph nodes in the oncologic outcome. 
Despite these promising advances, this issue still 
needs to be addressed in future studies.
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ABSTRACT
 

Introduction: It has been more than a year since the first case of Covid-19 was diagnosed 
in Brazil, and its most problematic feature is the oversaturation of the healthcare system 
capacity. Urolithiasis is a disease that requires timely and appropriate management. The 
present study aimed to evaluate the impact of the pandemic in hospital admissions for 
urolithiasis in the Brazilian public healthcare system.
Materials and Methods: In this cross-sectional study, hospital admissions were obtained 
from the Brazilian Public Health Information system. All hospital admissions associated 
with urolithiasis diagnosis (ICD-10 N20) between March 2017 and February 2021 were 
analyzed.
Results: During the COVID-19 outbreak, there was a significant decrease in hospital 
admissions (p<0.0001). More than 20.000 patients probably did not have the opportunity 
to undergo their surgeries. The impact of the COVID-19 outbreak on women’s admissions 
was significantly more intense than for men, reducing from 48.91% to 48.36% of the 
total (p=0.0281). The extremes of age seemed to be more affected, with patients younger 
than 20 years and older than 60 years having a significant reduction in access to hospital 
services (p=0.033).
Conclusions: In conclusion, we have noticed a considerable reduction in overall admissions 
for the treatment of urolithiasis in the Brazilian public healthcare system during the 
first year of the Covid-19 pandemic. Women and individuals older than 60 years were 
especially affected. In contrast, we noted a rise in urgent procedures, comparing with the 
average of the corresponding period of the three previous years. Recovery plans will be 
needed while returning to activities to handle the impounded surgical volume.
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INTRODUCTION

The covid-19 outbreak has affected nearly 
every aspect of daily life worldwide, especially in 
hospitalized patients requiring rehabilitation (1, 2). 
This acute respiratory syndrome is caused by a newly 
identified β-coronavirus, the SARS-COV-2, which 
started in December 2019 in Wuhan, China (3). It has 

been more than a year since the first case of Covid-19 
was diagnosed in Brazil (February 25th, 2020), and 
that the World Health Organization has declared it a 
pandemic (March 11th, 2020). As this paper is writ-
ten, Brazil is considered one of the epicenters of the 
pandemic, and its most problematic feature is the 
oversaturation of the healthcare system capacity. Be-
sides the apparent direct effects of the outbreak in 
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healthcare, much has been investigated about its in-
direct influence over the care of other diseases. Many 
authors have reported a considerable reduction in the 
admission rates of non-communicable diseases after 
the onset of the pandemic (4). However, most of them 
focused on a short-term crisis (12-16 weeks), whereas 
Covid-19 has revealed itself more as a long-standing 
healthcare challenge.

Urolithiasis is a disease that requires timely 
and appropriate management. It can lead to emer-
gencies that adversely affect kidney function, mainly 
if associated with infection, potentially leading to de-
ath (5). While some authors have found a rise in the 
rates of complicated ureterolithiasis after the onset of 
the pandemic (6, 7) or the increase in urgent surge-
ries for urinary stones, (8) others did not, possibly be-
cause of the reduction of presentations to Emergency 
Departments due to renal colic (9). These observa-
tions highlight the patient’s fear of being infected as 
a critical flaw of the COVID-19 pandemic.

In Brazil, it seems that urinary lithiasis has 
been undertreated during the COVID pandemic, and 
dramatic consequences are expected within the follo-
wing years. It is important to quantify this impact, 
aiming to establish future health politics. The present 
study aimed to evaluate the adverse effects of the 
pandemic in hospital admissions due to urolithiasis 
in the Brazilian public healthcare system.

MATERIALS AND METHODS

This cross-sectional study reviewed hospital 
admissions from the Brazilian Public Health Infor-
mation system (DATASUS). It is a publicly available 
database that comprises information from the Bra-
zilian Public Health System (SUS). This database in-
cludes information from all public health hospitals 
throughout the country, guaranteeing health support 
to about 170 million Brazilians.

All hospital admissions associated with uro-
lithiasis diagnosis (ICD-10 N20) between March 
2017 and February 2021 were analyzed. Since the 
COVID-19 outbreak in Brazil was initiated in Mar-
ch 2020, we have considered this month as the be-
ginning of each year, completing one year on the 
following February. The database was searched for 
hospital admissions and surgical procedures associa-
ted with the treatment with urinary stone disease, un-

der the terms: extracorporeal shock wave lithotripsy 
(“LITOTRIPSIA EXTRACORPÓREA”), cistolithotripsy 
(“CISTOLITOTRIPSIA”), lithotripsy (“LITOTRIPSIA”), 
nephrolithotomy (“NEFROLITOTOMIA”), pyeloli-
thotomy (“PIELOLITOTOMIA”), ureterolithotomy 
(“URETEROLITOTOMIA”), percutaneous nephrolitho-
tripsy (“NEFROLITOTRIPSIA PERCUTÂNEA”), tran-
sureteroscopic ureterolithotripsy(“URETEROLITOTRIP
SIA TRANSURETEROSCÓPICA”). Elective and urgent 
procedures are differentiated in admission statistics. 
Even though one could expect it as a complication of 
stone disease, it would not be possible to distinguish 
those associated with other conditions. Also, patients 
hospitalized under a different ICD-10 code, such as 
urinary tract infection or abdominal pain, could not 
be considered.

As the DATASUS database uses secondary 
data, ethical approval and informed consent were not 
required according to resolution 510 of the Brazilian 
National Health Council. The present study followed 
the STROBE guidelines for reporting observational 
studies (10).

Linear regression was used to describe the 
changes in hospital admissions throughout the years. 
Statistical analysis was performed using SPSS 13.0 
(SPSS for Mac OS X, SPSS, Inc., Chicago, Illinois). 
Groups were compared with the  χ2, T-test and ANO-
VA. Statistical significance was determined at two-
-tailed p <0.05.

RESULTS

The number of hospital admissions due to a 
diagnosis of urinary stone disease has increased du-
ring the last years in the SUS system (11). From 2017 
to 2019, a mean increment of 6.4% hospital admis-
sions was observed, reaching 90.170 events. These 
data reinforce previous surveys demonstrating a pro-
gressive increase in urolithiasis admissions over the 
years in Brazil (12). Conversely, during the COVID-19 
outbreak, there was a significant decrease in hospital 
admissions with urolithiasis diagnosis compared to 
preceding years (p <0.0001, Figure-1). From March 
2020 to February 2021, there have been 75.461 ad-
missions. More than 14.000 patients probably did not 
have the opportunity to undergo their surgeries if we 
consider 2019’s numbers (and more than 20.000 for a 
net growth of 6.0%).
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Figure 1 - Hospital admissions for urolithiasis from March 2017 to February 2021. A. In blue, projection of admissions 
growth without the COVID-19 pandemic. B. Monthly comparison between the average number of cases between 2017-2019 
and from March 2020 to February 2021.

Monthly comparisons demonstrated that 
case reduction occurred throughout the year af-
ter the onset of the COVID-19 outbreak, except 
during October and November (Figure-2).

The impact of the COVID-19 outbreak 
on women’s admissions was significantly more 
intense than for men. While the 36.496 female 
admissions represented 48.36% (a reduction of 
1.0% compared to previous years), male admis-
sions increased 1.0% instead during the pande-
mic. Women’s admissions reduced from 48.91% 
to 48.36% of the total (p=0.0281, Table-1).

The effect of the pandemic on hospital ad-
missions was also unequal according to age groups. 
The extremes of age seemed to be more affected. 
Patients younger than 20 years and older than 60 
years significantly reduced hospital services access 
than patients aged 20-59 years (Table-1).

Brazil is very rich in miscegenation, and 
individual race relies on self-report. Hereupon, 
statistics reveal more patients without proper 
self-report definition during the pandemic.

Elective surgical procedures undertaken 
during 2020 have been significantly reduced 
compared to the average yearly operations du-
ring 2017-2019 (9.720 vs. 14.290, p <0001). On 
the other hand, urgent procedures have signi-

ficantly increased when comparing 2020 vs. 
2017-2019 (9.379 vs. 8.947, p=033).

All surgical procedures performed to tre-
at urinary stone disease were significantly less 
performed during 2020 (Figure-3), despite a his-
torical trend of increasing procedure numbers 
(13). This includes surgeries to remove ureteral 
(p <0001), or bladder stones (p <0001), percuta-
neous nephrolithotomy (PCNL, p=043), nephro-
lithotomy (p <0001), pyelolithotomy (p <0001), 
and extracorporeal shock wave lithotripsy 
(ESWL) (p <0001).

DISCUSSION

Brazil faced a COVID-19 outbreak with two 
significant waves and a collapse in the health system 
throughout the country. Even though there has been 
an effort to maintain specific treatments, such as on-
cologic and emergency conditions, many diseases 
were left untreated. The main findings of the present 
cross-sectional study were a reduction of 16.3% in 
hospital admissions for urolithiasis treatment, espe-
cially among women when compared to men (wo-
men admissions reduced from 48.91% to 48.36%) 
and a shift to a 5% higher need of urgent procedures 
compared to the preceding year.
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The significant reduction in hospital admis-
sions due to urinary stone disease in Brazil during 
the first year of the COVID-19 outbreak indicates that 
more than 20.000 Brazilians could not have their 
stones treated during this first year of the pandemic. 
The months of October and November were the le-
ast affected, probably due to the decline in pandemic 
burden as infection rates gradually decreased before 
they started to rise again - and healthcare facilities 
could resume their activities for a brief period. Many 
factors influenced the heterogeneous response to the 
pandemic all over the continental dimensions of the 
country. The diversity of the resources and the con-
tainment measures taken have affected its burden 
differently in each region of Brazil. A recent study 

before the COVID-19 era (14) had shown that patients 
living in low human development index (HDI) are-
as are more prone to develop struvite stones, pos-
sibly due to more inadequate access to healthcare. 
Nevertheless, a reduction in admissions for uroli-
thiasis depicted in the current series was persisten-
tly observed, and all modalities of surgical proce-
dures have been affected.

Of note, women seemed to be even more 
affected than men in their urinary stone treatments 
(p=0.0281). Women’s admissions reduced from 
48.91% to 48.36% of the total (p=0.0281). Other 
investigators did not report such findings (6, 7). 
Although the reasons for our results are still un-
clear, one can speculate that the pandemic might 

Figure 2 - Effect of the COVID-19 outbreak in hospital admissions for urolithiasis according to gender (A), ethnicity (B), 
and age (C).
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Table 1 - Hospital admissions for urolithiasis according to age groups, gender and ethnicity (Brazil, 2019 vs. 2020)

2019 2020

Age group N % N % ꭓ² p value

< 20 years 4924 5.46% 3719 4.93% 23.44 <0.0001

20-39 32223 35.74% 27700 36.71% 16.76 <0.0001

40-59 37028 41.06% 31197 41.34% 1.29 0.256

> 60 15995 17.74% 12845 17.02% 14.62 0.0001

Gender

Female 44099 48.91% 36496 48.36%

Male 46071 51.09% 38965 51.64% 4.82 0.0281

Ethnicity

White 41286 45.79% 34581 45.83% 0.02 0.8875

Black 2293 2.54% 1953 2.59% 0.32 0.5716

Brown 27249 30.22% 23655 31.35% 24.49 <0.0001

Asian 2438 2.70% 1924 2.55% 3.75 0.0528

Indian 68 0.08% 57 0.08% 0.01 0.9203

Unknown 16836 18.67% 13291 17.61% 30.98 <0.0001

have hit harder in women than men. The parts of 
the economy that suffered the most were the ones 
women predominate.

Other groups that were also affected were the 
extremes of ages. Individuals younger than 20 years 
and older than 60 years significantly reduced access 
to hospital services compared to patients with 20-59 
years. Concerning the elderly, they were more vulne-
rable and isolated during the last year and probably 
might have taken less care of their health as a whole.

Extensive studies have reported that hospi-
tals in many countries have suspended or defer-
red all elective surgeries to maintain critical care 
capacity (15-18). It was estimated that more than 
28 million procedures were canceled or postpo-
ned worldwide due to Covid-19 in its three worst 
months of 2020 (19). This study also observed a 
considerable reduction in elective admissions for 
urolithiasis in Brazil when comparing 2020 and 
the average of the preceding three years (9.720 
vs. 14.290, respectively, p <0001). In the context 
of an oversaturated and heterogeneous public 
healthcare system, as Brazil’s example, it reflects 
the need for better allocation of the already limi-
ted resources (20). Hospital beds and entire wards 
were redesigned, and material and human resour-

ces were reallocated, leading to the underdiagno-
sis of many conditions by postponing non-urgent 
cases (21). Many clinics were closed or have seen 
a significant reduction in their volume of outpa-
tient care, increasing the difficulty in accessing 
the system (22).

Reduction in admission rates for all causes 
has been reported. Physical and social distancing (4, 
6, 23) and fear of contamination (24, 25) have led 
people to avoid medical care. This overall reduction 
might be due to less hospitalization of mild to mo-
derate cases (21), lower demand by patients, or the 
medical attempt to relieve the system (5). The latter 
might even be a leading reason for reducing hospita-
lization by urolithiasis in this period (6). These same 
reasons could explain the relative rise we observed in 
urgent procedure rates since more complex cases mi-
ght have arisen from patients with delayed diagnosis 
and suboptimal treatments (16). The 5% increment 
in urgent procedures to treat urolithiasis during 2020 
(p=033) might become even higher during the mon-
ths or years to come since there might be a massive 
volume of accumulated cases.

In summary, as the Impact of Covid-19 es-
calates, the progressive postponement of elective 
procedures is widely adopted. The term “elective” is 
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Figure 3 - Frequency of surgical procedures performed (March-February, 2017-2021). The procedures with respectives 
p-value: Surgeries to remove ureteral (p<.0001), or bladder stones (p<.0001), percutaneous nephrolithotomy (PCNL, 
p=.043), nephrolithotomy (p<.0001), pyelolithotomy (p<.0001), andextracorporeal shock wave lithotripsy (ESWL) (p<.0001).
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often vague and open to interpretation. Some “elec-
tive” procedures must not be deferred for long time 
at the expense of a significant increase in morbidity 
and mortality. For many interventions, the line be-
tween urgent and elective can only be traced retros-
pectively (24). It will continue to challenge urology 
and nephrology departments to manage cases that 
lie somewhere between these two categories (26). As 
an attempt to fill this gap, there have been attempts 
to group tier-based priorities better to guide the time 
of intervention in a way to minimize patient risk (5, 
27-29), including recommendations from the Euro-
pean Association of Urology dividing patients into 
categories of either emergency, high, intermediate or 
low priority (30). They aim to prioritize patient safety, 
weighing the benefits and risks of postponing diag-
nosis and treatment with Covid-19 exposure (31). It 
is difficult to develop recommendations that fit all 
centers due to each one’s particularity regarding the 
number of patients, the number of surgical staff and 
anesthesiologists, availability of hospital beds, ope-
rating rooms, mechanical ventilators, and medica-
tion supplies, as well as the severity and burden of 
Covid-19 in each region at any given period (5, 31). 
Most recommendations do not recon a more prolon-
ged crisis.

The definitive stone treatment is still a matter 
of debate during the Covid-19 pandemic. Some uro-
logists prefer active stone treatment over temporary 
drainage to reduce the number of emergency room 
visits, except if an infection is present or staged tre-
atment is expected (5, 7). Others prefer to defer all 
procedures to treat urinary stones until the end of the 
Covid-19 pandemic, with temporary drainage only 
if indicated (8, 17). If aerosolization and risk of viral 
transmission is a concern, endoscopic procedures are 
less hazardous than open or laparoscopic approaches 
(32). A fair surgical judgment may help reduce the 
load on healthcare systems and optimize the care to-
wards fighting this crisis.

There should be initiatives towards heal-
th education for the general population concerning 
preventing Covid-19 and managing all other health 
care, especially in reducing collateral damage caused 
by delayed urgent diagnosis due to fear. This emer-
gency public health crisis could be recognized as an 

opportunity to develop and better integrate teleme-
dicine care such as telemonitoring as a standard in 
healthcare (33), as almost 40% of Brazilian urologists 
have experienced (34, 35). It also may be a method to 
boost efficiency and guide the prioritization of sur-
gical lines (26). As a long-standing healthcare chal-
lenge, all urologists should be confronted with the 
need to organize the schedule of a long waiting list 
of patients (16, 36) and manage more complicated 
cases (5, 26).

Our study has some limitations. The inability 
to check data accuracy and the lack of clinical data 
of the patients limits further analysis. Additionally, 
the cross-section retrospective design does not allow 
us to follow these patients. Moreover, present data is 
restricted to hospitalization. According to Kachroo et 
al. (37), based on presentations to emergency depart-
ments in the US, there has been an even higher re-
duction (36%) in urinary stone disease cases compa-
red to a pre-COVID era. However, the strength of the 
present study relies on the high number of patients 
analyzed. Moreover, it brings important information 
to help understand the effects of the COVID-19 out-
break in patients with urolithiasis and might be valu-
able in predicting the best health politics in the years 
to come. The present study can help us understand 
the outbreak’s impact on patients with urinary stone 
disease and possibly help predict what is about to 
come during the ensuing years.

In conclusion, we have noticed a conside-
rable reduction in overall admissions for the treat-
ment of urolithiasis in the Brazilian public health-
care system during the first year of the Covid-19 
pandemic, mainly due to suspension and deferral 
of elective surgeries. In contrast, we noted a rise 
in urgent procedures, comparing with the average 
of the corresponding period of the three previous 
years. Women and individuals older than 60 years 
were especially affected. Recovery plans will be 
needed while returning to activities to handle the 
impounded surgical volume.
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ABSTRACT
 

Introduction: Nephrometric scores play an interesting role in nephron sparring surgery 
(NSS) planning. The aim of this study is to evaluate if R.E.N.A.L. score (RS) is capable to 
predict the occurrence of adverse events in laparoscopic NSS.
Materials and Methods: We prospectively studied 150 laparoscopic NSS between 2015 
and 2018 to evaluate the relationship between RS and incidence of adverse events. Clavien 
3 or superior complications, warm ischemia time (WIT) over 30 minutes, tumor violation, 
positive surgical margins (PSM) and necessity of amplification of renal parenchyma 
during the resection of the masses to obtain free margins were considered as adverse 
events. We compared each item of the RS isolated and divided the patients between low 
risk and high risk.
Results: Adverse results occurred in 48 cases (32%). Amplification of the margin of 
resection was observed in 28 cases (19%). WIT exceeded 30 minutes in 9 cases (6.1%), 
complications Clavien 3 or superior occurred in 13 cases (9%) and PSM were detected 
en 6 cases (4%). Comparing the patients with adverse outcomes and each item of the RS 
we did not find any statistical difference, but when divided into high risk and low risk, 
we found that patients in the high risk group had a higher tendency to present ad-verse 
results - 25.84% vs. 44.26% (p=0.03).
Conclusions: RS system is a good way to predict adverse outcomes in NSS, especially in 
cases over 7. Further studies should focus on robotic approach and patient’s characteristics 
other than the masses’ aspects.
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INTRODUCTION

There has been observed a shift towards 
performing nephron sparring surgeries (NSS) for 
low stage renal lesions in the last decades (1). 
This has happened especially due to wide access 
to radiological exams, leading to early diagnosis 
of those lesions, and as a natural consequence, 

NSS emerged as an oncologically equivalent al-
ternative to radical nephrectomy in most cases of 
localized renal masses, and even in higher stage 
lesions (1, 2).

Conventional open NSS has been for the 
last 20 years the established standard option for 
removal of T1 tumors, but, minimally invasive 
approach has gained popularity over open NSS 
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owing to its advantages of less blood loss, re-
duced operation time, shorter hospital stay, and 
avoidance of morbidity related to flank incisions 
(3, 4). However, laparoscopic NSS has a higher 
complication rate when compared with open ac-
cess, and it is also reported to be demanding and 
technically challenging specially for complex re-
nal tumors (3, 5).

In the absence of level one evidence favo-
ring any of these techniques, recommendations 
are subject of biases such as surgeon’s experien-
ce, and comfort levels (6). A lesion that one clini-
cian may consider aggressive or even impossible 
for NSS, due to its location or size may be sui-
table for another surgeon, according to the team 
expertise and experience.

In order to establish the risk of adverse 
results in minimally invasive NSS, such as pro-
longed warm ischemia time, bleeding, tumor vio-
lation, and postoperative complications, several 
scoring systems have been proposed. The most 
widely reported are the C-index, the PADUA 
score and R.E.N.A.L. nephrometry (7, 8). Seve-
ral groups have reported the use of these scoring 
systems in predicting perioperative outcomes 
and incidence of complications (9, 10).

Proposed by Kutikov et al. in 2009 (11), 
the R.E.N.A.L. score (RS) has been utilized in 
many situations for predicting the outcome in 
NSS. This scoring system is based on the radiolo-
gical characteristics of the lesion, involving size, 
parenchymal depth, proximity to the colleting 
system and location related to the kidney itself. 
According with the radiological aspect, each item 
may vary from one to three points, and at the 
end those points are added to stylish the final 
score. Suffix h is applied if the tumor is located 
at the renal hilum, and letters P, A and X if the 
location is posterior, anterior or impossible to be 
determined.

We proposed a prospective evaluation 
of the utility of the RS in predicting the oc-
currence of adverse results and postoperative 
complications in the universe of laparoscopic 
NSS. To our knowledge, this study is the first 
to prospectively use the RS system in a large 
Brazilian cohort undergoing laparoscopic NSS 
in a tertiary referral center.

MATERIALS AND METHODS

We prospectively evaluated 148 consecu-
tive patients treated with NSS for renal masses 
(solid and cystic) suspected for malignancy. After 
approval of our ethics commission, a total of 150 
renal masses were treated between March 2015 
and Mach 2018, since two patients presented with 
two renal masses in the same kidney.

The same radiologist, to determine the RS 
of each lesion, reviewed preoperative magnetic 
resonance (MRI) or computed tomography (CT). 
Multiphasic CT was performed by using a renal 
mass protocol, consisting of a non-enhanced 
data acquisition and data acquisition during the 
nephrographic (delay, 90 seconds) and excretory 
(delay 3-5 minutes) phases after the applica-
tion of a 150mL of iodinated contrast agent at 
a constant flow rate of 3.5mL/sec. and using a 
64-channel multidetectory CT scanner (Brillian-
ce CT, Philips). MRI examinations were perfor-
med with a 1.5T machine using a body matrix 
phased-array coil (Optima MR360, GE Medical 
Systems). DW imaging was performed and ADC 
maps were generated.

In addition to DW imaging, patients un-
derwent the following routine imaging sequences: 
multiplanar T2- and T1-weighted imaging before 
and after administration of contrast material in 
the arterial and venous phases. One dose of gado-
butrol (0.1mmol per kilogram of body weight) was 
administrated. After contrast material injection, 
images were acquired during the corticomedullary 
(20 seconds), nephrogenic (70 seconds) and excre-
tory (3minutes) phases.

RS was determined based on images ac-
cording to the renal main axis (Figure-1). Usu-
ally reconstructed images are done using the 
patient’s spine as the main axis, and since the 
kidney is often presented in an angular position, 
it may miss the accurate position of the mas-
ses (Figure-1). The surgeons had access to the 
images, but not to the radiologist’s review. All 
patients included in the study were submitted 
to pure laparoscopic NSS executed by three ex-
perienced surgeons (more than 100 procedures 
performed each), and signed an informed con-
sent previously to the procedure.
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Warm ischemia time (WIT) over 30 mi-
nutes, Clavien-Dindo (12) complications over 3 
recorded in the first 90 days following the pro-
cedure, positive margins, tumor violation during 
resection and/or necessity of amplification of the 
area to be removed during NSS were considered 
as negative outcomes. The incidence of these ne-
gative outcomes was compared with RS in two 
ways. First - Each item of the R.E.N.A.L. score was 
compared with each case. So radius; exo-endofic-
tness; nearness of the collecting system; location 
and relation to the polar lines were compared as 
independent characteristics to adverse outcomes. 
Second - According to the sum of the R.E.N.A.L. 
score, the cases were classified into high risk (RS 
over 7) and low risk (RS under 6) for NSS, to de-
termine if the sum of the RS system was capable 
of predicting those adverse results.

SURGICAL TECHNIQUE

All procedures were performed transperi-
toneally with the patients under modified lom-
botomy position. A camera port was inserted at 
the umbilicus, added to more three laparoscopic 
ports, two located at the hemiclavicular line and 
one at the tip of the 12th rib (Figure-2). The pro-
cedure started with medial mobilization of the 
bowel, exposing the renal hilum, identification of 
the renal artery and vein. In lower pole lesions, 
the ureter was also identified to avoid lesions. 
The renal fat was removed exposing the lesion 
to be treated, and renal clamping was perfor-
med with laparoscopic bull dogs, according to 
the surgeon’s preference either en bloc - artery 
and vein, artery only, and even without vascular 
clamping in some cases. After resected the lesion, 

Figure 1 - Kidney reconstruction based on the main renal axis. A – B  a 65 years old male with an abdominal aneurism. 

 

C

A B
 C

D

A) In this sagittal section we may notice how the organ is in an angular position, related to the spinal axis. B) Same image after reconstruction to observe how the aspect 
changes after the evaluation based on the kidney’s main axis. C) Red line used to determine anterior or posterior location of the lesion on a 45 years old male with a totally 
endophitic renal mass. D) MRI evaluation of inferior pole renal mass in a 55 years old female patient allergic to CT contrast media. Red line used to determine invasion of the 
inferior pole.
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the renorraphy was performed in two layers, one 
at the medullary region, closing the colleting 
system if necessary, and a second continuous su-
ture to close the defect. The renal hilum was un-
clamped after the suture of the medullary region 
was performed, and the resected area was reeva-
luated for residual bleeding, and another layer of 
suture closing the edges of the resected area an-
chored by laparoscopic clips was performed. No 
hemostatic agents were utilized. Hemostasis was 
obtained using Gerota’s fat and suture lines. The 
specimens were removed in proper laparoscopic 
bags, through the umbilicus, and a drain was ins-
talled in all cases. The patients started oral liqui-
ds as soon as the bowel movements returned, and 
were discharged from the hospital when drainage 
was insignificant.

STATISTICAL ANALYSIS

A sample size of 150 masses was deemed 
sufficient to identify a Spearman’s RHO of at le-
ast 0.25 between RS and adverse outcomes, with 
a 0.95 confidence interval and a statistical power 
of 0.8. We applied Fisher’s exact T test and Pear-
son Chi square test to compare proportions and to 
establish possible correlation between RS and our 
cases, comparing  the ones with adverse outcomes 
and their RS previously measured. A significance 
level of 0.05 was adopted for all statistical tests; 

data set were processed on Stata version 14.0 
(2015. StataCorp. College Station, TX USA).

RESULTS

We can observe the patients and renal 
masses aspects in Table-1.

Our median operative time has 120 min (90 
- 130min), WIT was 19.5 min (9 - 39 min), and we 
have found 67 adverse results in 48 cases (32%). 
We established 30 minutes for WIT as an adverse 
event due to the controversy around this matter 
in the literature (13, 14) and it was detected in 9 
cases (6.1%), 5 cases were RS 6, and in two cases 
each for RS 10 and 7. The collecting system was 
violated in 32 cases (21.8%), 15 cases were close 
to the collecting system (grade 3 in nearness) and 
in only 4 cases a urinary fistula was detected. Two 
cases were RS 7 and two RS 9. All four cases of 
urinary fistula were treated with double J stenting 
and a bladder catheter until the drainage stopped.

Amplification of the margin of resection 
was necessary in 28 cases (19.7%). RS 7 in 10 ca-
ses, RS 6 and 8 in 4 cases each, RS 5 in 3 patients, 
RS 10 in 2, RS 4 in 3, and one case in RS 11 and 9. 
Positive surgical margins on final pathology were 
detected in 6 cases (4.3%) two in RS 8, and RS 7, 
one in RS 9 and one in RS 5. Tumor violation was 
observed in 12 patients. In all cases, the margin of 
resection was amplified, to obtain normal paren-

Figure 2 - Patient’s position for a left side partial nephrectomy.

 
A B 

A) Patient’s position for a left side laparoscopic partial nephrectomy. Notice the protection of the hips and fixation of the body to the surgical table. B) Instrument’s placement. 
11th and 12th ribs identified. C – camera position on the umbilical incision. A – Auxiliary port used if necessary. 1 – 12mm laparoscopic port and 2 – 5mm laparoscopic port.  
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chyma in the specimen. This occurred in RS 7 - 4 
patients, RS 8 - 5 patients, RS 6 - 9 and 10, one 
patient each.

In a median period of follow-up of 3.5 (5-
3) years, only one patient died due to metastatic 
disease, and in this specific case, there were no 
local recurrences.

Per operative complications were: Pleural 
perforation 1, bowel accidental perforation - 3, vas-
cular injuries, 4 patients (1 Vena cava, 2 renal vein, 
1 artery), all managed laparoscopically. Four patients 
had per operative bleeding over 1.0L, one was RS 4, 
two RS 5 and one in RS 6, all required monitoring 

in intensive care units. Two patients had their pro-
cedures converted to radical nephrectomy, one due 
to technical difficulty (equipment malfunction) and 
one due to hilar invasion of the lesion, making it 
impossible to preserve the organ (RS 11).

Postoperative complications detected were 
urinary fistula in 4 patients as reported previous-
ly, bleeding due to pseudoaneurism formation (one 
case RS 4), and bleeding requiring monitoring in 
intensive care unit in 2 cases (RS 8). Infections were 
detected in 4 patients (pneumonia, phlebitis, wound 
infection and urinary infection). One patient had to 
be submitted to a total nephrectomy due to acute 
bleeding on postoperative day 1 (RS 9).

Among the 89 patients with RS under 6, we 
have found adverse results in 23 (25.84%) and in 
the 61 patients with RS over 7, the incidence of 
adverse results was found in 27 cases (44.26%) p 
<0.05. The distribution of those patients is listed 
in Table-2 and Table-3 shows the incidence of ad-
verse events according to each item of the RS and 
when the cases are divided in to low and high-risk 
groups.

DISCUSSION

Size limit for CT1 NSS has shifted from 
4cm to 7cm in size and it also may be indicated in 
some CT2 cases when feasible (2, 15, 16). With the 
development of minimally invasive techniques, 
the possibility to estimate the risk of occurrence of 
an adverse outcome is of great importance when 
indicating this approach, specially in high comple-
xity cases. The target of an ideal NSS should be a 
good oncological outcome with negative surgical 
margins, maximal renal function preservation and 
minimized complications. Those goals are achie-
ved with low warm ischemia time, low bleeding, 
no tumor violation and good hemostasis (17, 18).

In this scenario, clinical decision-making 
is subjective, since there are aspects including 
not only the tumor characteristics, but also insti-
tutional experience, surgical team expertise and 
patient’s related factors, such as age, comorbidi-
ties, amount of fat evolving the kidney and ana-
tomic issues among others that should be taken 
in consideration when indicating a minimally in-
vasive NSS (19).

Table 1 – Patients’ distribution according to age, gender, 
body composition, ASA preoperative risk, pathological 
stage and subtypes.

DATA 

Age 62 (52-68)

BMI 22.77 (25.4 -31.14)

Gender

Female 64 (42.5%)

Male 84 (57.5%)

ASA

I 55 (37.9%)

II 85 (58.6%)

III 5 (3.4%)

Side

Left 71 (53.4%)

Right 62 (46.6%)

Solid / Cystic  

Solid 128 (86.5%)

Cystic 22 (13.5%)

Pathological Stage

T1a 98 (78.4%)

T1b 19 (15.2%)

T2 5 (4%)

T3 3 (2.4%)

Histological Subtype

Clear Cells 124 (82.6%)

Other malignant 1 (0.7%)

Others benign 25 (16.7%)



115

IBJU | R.E.N.A.L. SCORE SYSTEM IN LAPAROSCOPY

Table 2 - Incidence of adverse events according to the final R.E.N.A.L. score.

R.E.N.A.L. 4 5 6 7 8 9 10 11

# patients 28 
(18.7%)

31 
(20.7%)

30
(20%)

35 
(23.3%)

13
(8.7%)

6
(4%)

5
(3.3%)

2
(1.3%)

WIT >30 0 0 5 2 0 0 2 0

Complications 3 2 2 2 0 2 1 1

Margin Amplification 3 3 4 10 4 1 2 1

Positive Margins 0 1 0 2 2 1 0 0

Tumor Violation 0 0 1 4 5 1 0 0

Total 6 6 12 20 11 5 5 2

Table 3 - Patient’s distribution according to each item of the renal score and divided between low and high risk.

R.E.N.A.L. No Adverse Results Adverse Results Total Cases P Value
RADIUS Pearson Chi2-0.454

Fisher’s - 0.350
1 (<4cm) 71 (70.3%) 30 (29.7%) 101
2 (4-7cm) 24 (58.54%) 17 (41.46%) 41
3 (>7cm) 5 (62.5%) 3 (37.5%) 8

EXOFITIC/ENDOFITIC Pearson Chi2-0.454
Fisher’s - 0.424

1 (>50% exof.) 63 (65.62%) 33 (34.38%) 96
2 (50% exof.) 33 (71.74%) 13  (28.26%) 46
3 (<50% exof.) 4 (50%) 4 (50%) 8

NEARNESS Pearson Chi2 - 0.07
Fisher’s - 0.07

1 (>7mm) 59 (78.67%) 16 (21.33%) 75
2 (4-7mm) 16 (51.61%) 15 (48.39%) 31
3 (< 4mm) 25 (56.82%) 19 (43.18%) 44

ANTERIOR/ POSTERIOR Pearson Chi2 -0.095

Fischer’s  - 0.072
A - Anterior 61 (75.31%) 20 (24.69%) 81
P - Posterior 26 (55.32%) 21 (44.68%) 47
H - Hilar 1 (100%) 0 (0.0%) 1
x - Undetermined 12 (60%) 8 (40%) 20

LINES Pearson Chi2 -0.322
Fischer’s - 0.324

1 - Beyond Polar Lines 62 (70.45%) 26 (29.55%) 88
2 - Crossing Polar Lines 25 (65.79%) 13 (34.21%) 38
3 - Between Polar Lines 13 (54.17%) 11 (45.83%) 24

GROUPS ACCORDING TO RISK
R.E.N.A.L. <6 66 (74.16%) 23 (25.84%) 89
R.E.N.A.L. >7 34 (55.74%) 27 (44.26%) 61

Pearson Chi 2 0.019
Fisher’s – 0.03
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Despite subjective factors involving deci-
sion making, there are some aspects related speci-
fically to the lesion itself that of most importance. 
Specially in those patients, nephrometry scores 
play a very important role.

This detailed description should include 
not only the adequate location of the lesion on the 
kidney surface, specially in those small tumors, 
that are sometimes difficult to locate, but also the 
depth of penetration of the mass through the pa-
renchyma. The deepest you dissect the tissue, the 
higher are the chances of reaching larger blood 
vessels and consequently bleeding complications 
tend to occur. Invasion of the collecting system, 
and relation to the polar lines are also important 
aspects to be described, since they may be related 
to other adverse outcomes, such as urinary fistulas 
or loss of renal parenchyma due to suture hemos-
tasis (20).

An important issue evolving nephrometry 
is the inter observer variability and the lack of 
standardization of the radiological evaluation and 
the absence of inclusion of aspects not related to 
the tumor (21). In our series, the determination of 
the RS was stablished using the main renal axis, 
which minimized the inter observer differences. 
Another important aspect is that most series eva-
luating RS are retrospective, what makes it diffi-
cult to evaluate specifically some aspects due to 
confounding factors (22). In this series, we  pre-
viously stablished which were the technical diffi-
culties in a laparoscopic NSS, such as tumor viola-
tion and indication on margin amplification, and 
also determined the adverse results to be studied 
before evaluating the postoperative results.

Since RENAL nephrometry system adresses 
all these charctaristics related to the masses, it has 
made it the most popular and widely used (1). But 
still, this system has some issues to be considered. 
If we compare two tumors with similar scores it 
does not mean that they do necessarily pose the 
same characteristics. For an exemple, a 3cm left 
sided anterior exophitic tumor (RENAL 4a) in a 
healthy slim individual might be much easier to 
ressect than a 2cm upper pole right posterior mass 
in a diabetic obese patient (RENAL 4p).

That brings us the main question. Is RS 
score system a way to predict surgical outcome 

or simply a more detailed way to describe a renal 
mass? In our series, we evaluated it in two ways. 
First, each item of the renal score isolated, then 
by dividing the patients into high and low risk 
groups.

When considering each item isolated we 
were not able to predict adverse outcomes (Ta-
ble-3), but when added to one another and strati-
fied by high and low risk, a statistically significant 
result was obtained, suggesting that when the sum 
of RS is equal or over 7 (61 masses out of 150 to-
tal), there is a higher incidence or occurrence of an 
adverse outcome (44.26% vs. 25.84%) (Table-2).

Our incidence of adverse events is com-
parable to series described in the literature with 
an incidence of 4.3% of positive surgical mar-
gins, with no impact in overall survival in a short 
follow-up time. Usually, relevant factors related 
to local recurrence are high Fuhrman grade and 
stage T2-T3a (21-23).

Tumor violation is another relevant aspect 
of NSS. In our 12 cases when this happened in a 
short period of follow-up, we did not detect any 
cases of recurrence, probably due to low aggres-
sive neoplasia or no spillage of malignant cells as 
reported by other authors (24, 25). We observed in 
our data regarding tumor violation, positive mar-
gins and necessity of amplification of the area of 
resection that RS wasn’t able to predict, since that 
was observed in high (18 cases) and low risk pa-
tients (10 cases), with a higher tendency to occur 
in RS scores over 7.

We stablished a 30 minutes warm ischemia 
time as a cut off for an adverse result due to the 
lack of information in the literature concerning a 
specific period of time that a kidney should have 
its blood flow safely interrupted with no damage 
to the renal function (26, 27). All of our 9 patients 
with warm ischemia time over 30 minutes were 
discharged home with a serum creatinine level 
close to the preoperative levels. Interestingly, five 
were low risk (RS 5) and four high risk (2 RS 10 
and 2 RS 7). Certainly, if we considered a lower 
WIT time, like in some papers published (13, 14, 
22), we would have more cases with adverse ou-
tcomes. Interestingly, a long WIT was necessary 
in five cases of low risk and four for the high risk 
group (Table-3). This is opposite to what we see in 
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other papers, with a higher WIT for the cases with 
high complexity tumors (28, 29).

A higher complication rate with an in-
cidence of Clavien 3 or superior incidence, was 
also previously described for the high risk group 
of patients submitted to NSS (29, 30); this was 
not observed in our series, since among all 13 ca-
ses when it happened, seven were in the low risk 
group (RS <6).

Another issue that should be adressed in 
nephrometry scores is the patient’s characteris-
tics. Aspects such as the amount of fat around the 
kidney (31), anatomic considerations, number of 
arteries, previous abdominal procedures, comorbi-
dities and preoperative renal function are relevant 
factors and may impact on the final result of a 
NSS, and are not taken under consideration in any 
nephrometry score system.

Recently, robotic surgery has gained accep-
tance among minimally invasive urologic surgeons 
due to several advantages, such as three-dimen-
sional image magnification, dexterous movements 
and short learning curve. Some reports show that 
robotic assisted NSS is safe and feasible with good 
short term oncological outcome, and possibility to 
be performed in complex cases with better results. 
Further experience is needed to validate RS in this 
scenario (32, 33). Laparoscopy is still performed 
in a lot of countries where the access to robotic 
surgery is limited, even in complex cases (34). So, 
evaluating RS and laparoscopic surgery is usefull 
for these institutions when indicating a laparosco-
pic NSS or referring the patient to an institution 
with robotic surgery technology. Also, if robotic 
assisted surgery has better results when compa-
red to pure laparoscopy, the incidence of adverse 
events in high complexity RS lesions should be 
lower, and the results of this study could be even 
better if evaluated on robotic assisted series.

CONCLUSION

Laparoscopic NSS for small renal mas-
ses presenting with RS nephrometry system sum 
over 7 should be managed by experienced sur-
geons, since those cases might be associated with 
a higher incidence of complications and adverse 
results. Further studies should focus on robotic 

assisted approach and adding patient’s charac-
teristics other than the aspect of the renal mass 
isolated to increase accuracy in predicting adverse 
events.

ABBREVIATIONS

NSS = nephron sparring surgery
RS = R.E.N.A.L. score nephrometry system
PSM = positive surgical margins
WIT = warm ischemia time 
BMI = body mass index
ASA = classification of physical status of the 
“American Society of Anesthesiologists”
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The potential threats and benefits of nephron-sparing surgery can be 
predicted by any available score system
______________________________________________________________________________________________
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COMMENT

The article Practical Evaluation of the R.E.N.A.L. Score System in 150 Laparoscopic Nephron 
Sparing Surgeries seems to be a revisit topic however it is a very well written paper that update 
almost all aspects of laparoscopic partial nephrectomy (1). Really emphasis the importance of using 
a score system. The value of nephrometric scores as an important tool is for long time very well 
stablished. It should be always employed to standardize in less subjective possible different renal 
tumors as well as predict the risks for a partial nephrectomy and its complications. It became more 
relevant in recent years since surgeons gained more expertise and consequently increased indication 
for more challenging nephron sparing surgeries. The smaller tumors may be followed, treated by 
thermal ablation, or even removed without vascular pedicle clamping. 

I missed the reason to use R.E.N.A.L. score and not some other. Is it just a preference of 
authors or may be one of the best? Anyway, the potential threats and benefits of nephron-sparing 
surgery can be predicted by any available score system (2). 

Nephrometric score based on 3D modeling (3D nephrometry score) may have some role pre-
paring better the surgeon to foresee the difficulties than 2D scores (3). 

  Within the scope of the article, another issue that should have been discussed is ther-
mal percutaneous ablation for treatment of stage T1a renal cell carcinoma. Surgery even considered 
the state of art interventional treatment, the percutaneous thermoablation of renal tumor of less 
than 3cm is as effective as surgery in terms of preservation of renal function, with lower invasive-
ness and risks, with similar oncological effectiveness (4). 

 In Brazil surgical robots are very expensive which limits its acquisition and maintenance in 
public hospitals of reference. However, despite not having robot the group treated the patients using 
minimally invasive surgery. Laparoscopic partial nephrectomy for long time demonstrated results 
comparable to open surgery and robotic surgery (5). Nevertheless, some groups point out better re-
sults in robotic partial nephrectomy (6).

Finally, I congratulate the authors for this worthy article, and I recommend its reading.

EDITORIAL COMMENT Vol. 48 (1): 120-121, January - February, 2022

doi: 10.1590/S1677-5538.IBJU.2021.0424.1
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Should obesity be associated with worse urinary continence 
outcomes after robotic-assisted radical prostatectomy? a 
propensity score matching analysis
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ABSTRACT
 

Purpose: To analyze the association between obesity and urinary incontinence rate 
in men submitted to robot-assisted radical prostatectomy (RARP) in a high-volume 
cancer center.
Materials and Methods: We reported 1.077 men who underwent RARP as the primary 
treatment for localized prostate cancer from 2013 to 2017. Patients were classified 
as non-obese (normal BMI or overweight) or obese men (BMI ≥30kg/m2). They were 
grouped according to the age, PSA level, D’Amico risk group, Gleason score, ASA 
classification, pathological stage, prostate volume, salvage/adjuvant radiotherapy, 
perioperative complications, and follow-up time. Urinary continence was defined as 
the use of no pads. For the analysis of long-term urinary continence recovery, we 
conducted a 1:1 propensity-score matching to control confounders. Results: Among 
the obese patients, mean BMI was 32.8kg/m2, ranging 30 - 45.7kg/m2. Only 2% was 
morbidly obese. Obese presented more comorbidities and larger prostates. Median 
follow-up time was 15 months for the obese. Complications classified as Clavien ≥3 
were reported in 5.6% of the obese and in 4.4% of the non-obese men (p=0.423). 
Median time for continence recovery was 4 months in both groups. In this analysis, HR 
was 0.989 for urinary continence recovery in obese (95%CI=0.789 - 1.240; p=0.927).
Conclusions: Obese can safely undergo RARP with similar continence outcomes 
comparing to the non-obese men when performed by surgeons with a standardized 
operative technique. Future studies should perform a subgroup analysis regarding the 
association of obesity with other comorbidities, intending to optimize patient counseling.
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INTRODUCTION

According to the World Health Organi-
zation (WHO), there were 1.9 billion overweight 

adults in the World in 2016, rising almost three-
fold since the 70s. In Brazil, the WHO estimated an 
increased age-standardized rate of obesity (body 
mass index [BMI] ≥30kg/m2) from 5.2% in 1975 
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to 22.1% in 2016. This high prevalence is trans-
lated into a common situation among urological 
patients.

 In the literature, some studies have sug-
gested an association between obesity and high-
-grade prostate cancer (PCa) (1, 2). The REDUCE 
study showed an increased risk of 28% in a mul-
tivariable analysis associated with high-grade PCa 
and a lower risk associated with low-grade PCa 
(3).

 Obese patients treated with radical pros-
tatectomy have conflicting results related to 
functional outcomes. According to some stu-
dies, the rates of postoperative urinary incon-
tinence (UI) vary among different techniques 
(open, laparoscopic, or robot-assisted) (4-8). 
After the spread of robot-assisted radical pros-
tatectomy (RARP), urological surgeons seem to 
be more confident about the functional outco-
mes of obese patients.

 This study aimed to analyze a cohort of 
patients who underwent RARP at a high-volume 
cancer center and compare the rates of the posto-
perative recovery of urinary continence between 
obese men and a propensity score-matched group 
of non-obese patients.

MATERIALS AND METHODS

Patient selection and study design
 We collected the data from 1.088 patients 

who underwent RARP as the primary treatment 
of PCa from May 2013 to December 2017 in a 
single reference cancer center. The authors col-
lected the data from the preoperative and pos-
toperative appointments described in the patient 
charts and their respective pathological reports. 
Figure-1 shows the flowchart of the study.

 In this cohort, the procedures from 13 
urological surgeons were included after the com-
pletion of their training. Between 2013 and 2014, 
the patients underwent a transperitoneal RARP 
technique, including the incision of the endopel-
vic fascia and the dorsal venous complex con-
trol with hemostatic suture. Thereafter, all the 
patients underwent an extraperitoneal RARP 
procedure with the complete preservation of the 
anterior periprostatic tissue (9).

The patients were diagnosed with PCa by 
transrectal ultrasound-guided prostate biopsy at a 
minimum of six weeks before the surgery. For on-
cological staging, multiparametric magnetic reso-
nance imaging (mpMRI) was performed in all pa-
tients. Furthermore, bone or PSMA-PET/CT scans 
were performed at the discretion of each surgeon 
in selected patients. Metastatic patients were ex-
cluded from this analysis.

 The demographic, clinical, and pathologi-
cal data were collected to compare the groups ac-
cording to the BMI classification. Normal BMI was 
determined in patients with a value greater than 
or equal to 18.5 to 24.9kg/m2. Patients with a BMI 
greater than or equal to 25 to 29.9kg/m2 were re-
garded as overweight, while patients with a BMI 
greater than or equal to 30kg/m2 were considered 
as obese. Other grouped data were age, serum PSA 
level, D’Amico risk group, Gleason score, American 
Society of Anesthesiologists (ASA) risk classifica-
tion, pathological tumor stage (pT), and follow-up 
time. Prostate volume was measured by the mpMRI, 
and salvage or adjuvant radiotherapy was indicated 
for locoregional or biochemical recurrences.

 Routinely, the urinary catheter was remo-
ved seven days after the surgery, and the posto-
perative follow-up was conducted within 15 days, 
for one month, and then quarterly. Urinary con-
tinence was defined as the use of no pads, and 
continence status was determined through direct 
patient interviews during the postoperative ap-
pointments. The patients who complained of UI 
were referred to a pelvic floor rehabilitation after 
the first postoperative month. All the periopera-
tive complications were graded according to the 
modified Clavien-Dindo classification. The study 
obtained Institutional Review Board approval.

Statistical analysis

 The data were summarized with medians 
and interquartile ranges (IQR) for nonparametric 
continuous variables. The categorical variables 
were presented as absolute numbers and percen-
tages. Moreover, the Kruskal-Wallis test was used 
for the analysis of the nonparametric variables. 
The Fisher exact test or the Pearson chi-squared 
test was also employed for categorical variables 
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when appropriate. A 1:1 propensity score ma-
tching (PSM) approach was utilized to control the 
confounders for the analysis of the urinary conti-
nence recovery. In addition, PSM was calculated 
by logistic regression. The nearest-neighbor ma-
tching model was based on age, prostate volume, 
pT stage, ASA risk classification, and surgical 
technique. The missing values of these variables 
were excluded before the analysis (Figure-1). The 
Kaplan-Meier method and the Cox proportional 

hazard model were used for the analysis, and the 
groups were compared by employing the log-
-rank test. Additionally, we considered the time 
zero as the date of the surgery, and the signi-
ficance level was established for P-value <0.05. 
Statistical analysis was performed using IBM 
SPSS Statistics version 23.0 (IBM Corp., Armonk, 
NY) and R software version 4.0.0 (10). A supple-
mentary table was included with data from the 
patients after the PSM method.

Figure 1 - Flowchart of the study.



IBJU | CONTINENCE AFTER RARP IN OBESE

125

RESULTS

 Table-1 presents the baseline demogra-
phic, clinical, and pathological data for the 1.077 
patients grouped by the BMI classification. Almost 
half of the cohort (49.7%) were overweight pa-
tients. Among the obese patients (247 patients), 

the mean BMI was 32.8kg/m2, ranging from 30.0 
to 45.7kg/m2. The majority of the obese patients 
were classified as class I obese, and only 2% were 
considered morbidly obese (BMI ≥40kg/m2).

 Significant differences among the groups 
were evidenced for prostate volume and ASA clas-
sification. The obese patients presented with larger 

Table 1 – Overall demographic, clinical, and pathological data according BMI classification.

N (Total = 1077)
Normal BMI Overweight Obese P - value

295 (27.4%) 535 (49.7%) 247 (22.9%)

Median age (IQR) 62 (57 – 68) 61 (56 – 67) 61 (57 – 66) 0.173 a

PSA value (ng/mL)
5.4 (4.0 – 7.84)

N=262
5.47 (4.01 – 7.75)

N=484
5.53 (4.01 – 8.4)

N=221
0.764 a

Gleason score 0.261 b

≤ 6 34 (11.6%) 59 (11.1%) 24 (9.7%)

7 216 (74%) 376 (70.9%) 169 (68.4%)

8 - 10 42 (14.4%) 95 (17.9%) 54 (21.9%)

D’Amico Risk group 0.277 b

Low Risk 103 (38.6%) 164 (33.3%) 74 (33.9%)

Intermediate Risk 84 (31.5%) 176 (35.7%) 65 (29.8%)

High Risk 80 (30%) 153 (31%) 79 (36.2%)

ASA classification < 0.001 b

I 61 (20.7%) 81 (15.2%) 11 (4.5%)

II 213 (72.2%) 406 (76.3%) 204 (82.6%)

III 21 (7.1%) 45 (8.5%) 32 (13%)

Prostate volume (cm3)
39 (30 – 48)

N=277
41 (34 – 51)

N=499
42 (34 – 54)

N=238
0.005 a

Pathological stage 0.327 b

pT2 226 (77.7%) 397 (75%) 178 (72.1%)

pT3 65 (22.3%) 132 (25%) 69 (27.9%)

Median F-U (months) 13 (6 – 27) 15 (6 – 27) 15 (6 – 28) 0.824 a

Salvage or Adjuvant RT 0.937 b

Yes 24 (12.7%) 43 (12%) 21 (13.1%)

No 165 (87.3%) 314 (88%) 139 (86.9%)

BMI – Body mass index; PSA – Prostate-specific antigen; ASA – American Society of Anesthesiologists; F-U – Follow-up; RT - Radiotherapy
a Kruskal-Wallis test
b 𝜒2 test
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prostates. Prostates over 80cm3 were observed in 
6.3% (15 cases) of the obese patients and in 2.7% 
(21 cases) of the non-obese patients. As expected, 
the obese patients presented with a higher fre-
quency of concurrent comorbidities (patients clas-
sified as ASA II or ASA III). This is correlated with 
more comorbidities among obese patients and in 
more severe systemic diseases within this group.

 In this cohort, the other analyzed varia-
bles did not display significant differences among 
patients with normal BMI, overweight patients, 
and obese patients. Related to the postoperative 
follow-up period, 57.6% (132 cases) and 35.8% 
(82 cases) of the obese patients had a minimum of 
12 months and 24 months of follow-up, respec-
tively. The non-obese patients presented at least 
12 months and 24 months of follow-up in 58.6% 
(446) and 33.7% (257) of the cases, respectively.

 Perioperative complications were also re-
ported, and they were classified according to the 
Clavien-Dindo classification in Table-2. There 
were no significant differences between the obese 
and non-obese patients (p=0.423). Complications 
classified as Clavien ≥3 were reported in 5.6% of 
the obese patients and in 4.4% of the non-obese 
patients.

 The patients were categorized into two 
groups, namely, non-obese patients and obese 
patients, after the matching method. Non-obese 
patients included all cases with calculated BMI 
<30kg/m2. Figure-2 illustrates the cumulative uri-

nary continence recovery between both groups. 
The median time for continence recovery was 4 
months in both groups. In this cohort, there were 
no significant differences during the follow-up 
time (p=0.92). The Cox proportional hazard model 
was also assessed, and in this analysis, HR was 
0.989 for urinary continence recovery in obese 
men (95% CI=0.789-1.240; p=0.927). Finally, it 
was conducted an analysis among the whole group 
of obese patients before the PSM approach. Obe-
se men with localized disease presented a mean 
time for continence recovery of 4.63 months (3.65 
- 5.61 months). In obese men with locally advan-
ced disease, the mean time was 7.11 months (4.84 
- 9.38 months). Regarding this comparison, it was 
evidenced a significant difference (p=0.040).

DISCUSSION

 Concerns associated with functional ou-
tcomes are still prevalent in the robotic setting. 
Frequently, surgeons overcoming their learning 
curve or in high-volume centers face patients with 
potentially adverse risk factors and poor functio-
nal or oncological outcomes. Even with the lack 
of high-level evidence, previous randomized trials 
are clear to show better perioperative outcomes 
and have provided support to confirm at least the 
comparable functional outcomes of RARP compa-
red with laparoscopic or open approaches (11, 12). 
The overall prevalence of UI after RARP has been 

Table 2 – Comparison of overall perioperative complications for obese (BMI ≥ 30 kg/m2) and non-obese men (BMI < 
30 kg/m2).

Clavien-Dindo classification Non-obese Obese P - value

I 42 (5.1%) 12 (4.9%)

0.423 a

II 42 (5.1%) 20 (8.1%)

IIIA 13 (1.6%) 8 (3.2%)

IIIB 11 (1.3%) 3 (1.2%)

IVA 10 (1.2%) 3 (1.2%)

IVB 1 (0.1%) 0

V 2 (0.2%) 0

BMI – Body mass index
a Two-sided Fisher’s exact test
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Figure 2 – Kaplan-Meier curve of cumulative continence recovery rate between obese and non-obese patients.

reported to be ranging from 4% to 31% (13), while 
the 12-month UI rate in obese has been reported 
to be ranging from 6% to 47% (8, 14-16).

 Over the years, obese men have demons-
trated a higher chance to undergo radiotherapy or 
brachytherapy, as a primary treatment, rather than 
radical prostatectomy. This has been evidenced by 
a study with patients from the CaPSURE database 
(17). Despite that, using a health-related quality-
-of-life questionnaire, an earlier study extracted 
from the same database has reported that there are 
worse urinary functions and bother among pa-
tients with a BMI of over 35kg/m2 (18).

A meta-analysis published in 2018 showed 
divergent results about postoperative UI. Two stu-

dies involving RARP and other two studies invol-
ving laparoscopic radical prostatectomy (LRP) were 
evaluated. The authors evidenced a significant as-
sociation between obesity and UI at 12 months 
in the patients who underwent RARP (OR=2.43, 
95% CI=1.21-4.88) and at 24 months (OR=2.00, 
95% CI=1.57-2.56). However, the patients who 
underwent LRP did not show this association (4). 
Probably, this significantly better continence rate 
in non-obese men occurred due to the study of 
Wiltz et al. (15), which constituted 90% of the men 
who underwent RARP in the previously mentioned 
meta-analysis and exhibited similar conclusions.

 In fact, considering studies prior to 2010, 
Boorjian et al. suggested that RARP offers simi-



IBJU | CONTINENCE AFTER RARP IN OBESE

128

lar functional outcomes for obese men (16). Other 
investigations have reported poorer postoperative 
continence rates or a longer time to continence 
recovery in obese men than in non-obese men (6, 
14, 15). Analyzing more recent studies, we can 
come across with more authors affirming that 
there is no significant association between obe-
sity and long-term UI rate (7, 8, 19). The study of 
Kumar et al. validated that the only significant 
divergence is about an earlier median time to con-
tinence recovery (19). Some possible explanations 
are that reference centers have achieved a higher 
expertise level over this period and that several 
technical improvements have been reported. Other 
discrepancies may occur due to the different tech-
niques and continence definitions. A local study 
published in 2019 reported data from 104 conse-
cutive RARP. In this series, only 16 patients were 
obese and there was no statistical difference in 
continence recovery compared to the non-obese 
men. However, the mean time to reach urinary 
continence was higher for the obese patients (5.08 
months vs. 2.71 months) (20).

 Considering morbid obesity, only a few 
studies have included this particular population, 
but none of them have reported functional outco-
mes over the follow-up period (21-23). In our stu-
dy, it was evidenced a non-significant difference 
among class I to II obese and class III obese men 
(data not reported). Nonetheless, there are only 2% 
of morbidly obese patients in our cohort.

 Several limitations can be discussed in this 
study. A debatable fact is that the group is compo-
sed of different surgeons in a single cancer center, 
who may have distinct surgical skills. Despite that, 
surgeons involved in this study overcame their le-
arning curve with a standardized protocol and si-
milar methods. They were included at the robotic 
program after assisting cases as bedside surgeons 
(24), completing the training on da Vinci system, 
and after approval of the head of the department. 
Some of them have a huge previous experience in 
open procedures. Others have been laparoscopists 
before the beginning of their learning curves with 
robotics. Additionally, findings are limited by the 
retrospective nature of the study and by the mis-
sing values in some cases, requiring exclusion for 
the PSM analysis. Despite that, we could control 

some confounders between both groups with ma-
tched analysis and compare them for an adequate 
follow-up period. Furtherly, we were not able to 
list the frequency of each one of the concurrent 
comorbidities in obese and non-obese men, which 
could be associated with worse UI status in par-
ticular scenarios. There are other potential con-
flictual covariates, such as race, educational level, 
or sedentary lifestyle, that could lead to divergent 
results. Another point is that only 2% of the ca-
ses consisted of morbidly obese, besides that super 
obese patients (BMI ≥50kg/m2) were not reported. 
Future studies with this specific population could 
lead to divergent outcomes. Finally, to our know-
ledge, this is largest national study analyzing the 
urinary functional outcomes in the population of 
obese men who underwent RARP.

CONCLUSIONS

 Obese patients can safely undergo robotic-
-assisted radical prostatectomy with similar con-
tinence outcomes compared with non-obese men. 
Our results suggest a comparable perioperative 
complication rate between the groups when per-
formed by surgeons with a standardized operative 
technique. Future studies should perform a sub-
group analysis regarding the association of obesi-
ty with other comorbidities, intending to optimize 
patient counseling.
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APPENDIX

ID case Age Weight Height BMI Prostate 
volume 

ISUP 
grade 

PSA level D'Amico 
classification 

ASA 
classification 

pT stage 

1 62 103,0 1,820 31,10 59,0 2 9,25 Intermediate risk 2 pT2c 

2 41 82,0 1,700 28,37 23,0 3 3,65 High risk 1 pT2c 

3 58 92,0 1,720 31,10 47,0 1 6,78 Low risk 2 pT2c 

4 54 95,0 1,720 32,11 40,0 1 5,54 Low risk 2 pT2c 

5 65 82,0 1,600 32,03 42,0 3 8,15 High risk 2 pT2c 

6 63 76,0 1,590 30,06 98,0 2 12,25 Intermediate risk 2 pT2c 

7 63 120,0 1,750 39,18 37,0 1 5,78 Low risk 3 pT2c 

8 56 102,0 1,900 28,25 50,0 1 11,00 High risk 3 pT2c 

9 61 89,0 1,710 30,44 38,0 1 4,72 Low risk 2 pT2c 

10 69 80,0 1,590 31,64 33,0 2 16,00 High risk 3 pT3a 

11 75 93,0 1,730 31,07 60,0 4 5,20 High risk 2 pT3a 

12 60 105,0 1,800 32,41 42,0 1 11,00 Low risk 2 pT2c 

13 69 90,0 1,860 26,01 52,0 3 5,39 High risk 3 pT3b 

14 60 100,0 1,720 33,80 49,0 4 20,70 High risk 2 pT3b 

15 66 85,0 1,660 30,85 30,0 5 4,41 High risk 2 pT3b 

16 61 120,0 1,620 45,72 49,0 N/A N/A N/A 2 pT2c 

17 48 90,0 1,700 31,14 44,0 4 0,41 High risk 2 pT3a 

18 73 78,0 1,780 24,62 48,0 2 1,20 Intermediate risk 3 pT3a 

19 48 123,0 1,840 36,33 32,0 2 5,09 Intermediate risk 2 pT2c 

20 72 96,0 1,790 29,96 50,0 N/A N/A N/A 3 pT2c 

21 65 109,0 1,810 33,27 42,0 N/A 1,25 N/A 2 pT3b 

22 68 91,0 1,760 29,38 44,0 5 62,00 High risk 3 pT2c 

23 57 70,0 1,710 23,94 54,0 1 8,40 Low risk 2 pT2c 

24 65 91,0 1,630 34,25 36,0 1 1,15 Low risk 2 pT3a 

25 54 115,0 1,850 33,60 34,0 1 4,03 Low risk 2 pT2c 

26 71 107,0 1,810 32,66 83,0 3 7,52 High risk 2 pT2c 

27 58 105,0 1,850 30,68 24,0 1 3,02 Low risk 2 pT2c 

28 68 73,0 1,730 24,39 72,0 1 11,90 Intermediate risk 2 pT2c 

29 55 102,0 1,690 35,71 47,0 1 3,76 Low risk 3 pT2c 

30 67 116,0 1,860 33,53 92,0 5 8,01 High risk 2 pT3b 

31 61 98,0 1,790 30,59 54,0 5 3,36 High risk 2 pT3b 

32 69 90,0 1,690 31,51 61,0 5 5,30 High risk 2 pT2c 

33 62 120,0 1,760 38,74 31,0 5 7,90 High risk 2 pT3b 

34 76 90,0 1,880 25,46 37,0 2 4,46 Intermediate risk 3 pT2c 

35 55 81,0 1,740 26,75 41,0 1 5,49 Low risk 2 pT2c 

36 69 111,0 1,800 34,26 52,0 1 2,68 Low risk 3 pT2c 

37 61 94,0 1,640 34,95 54,0 2 6,50 Intermediate risk 2 pT2c 

38 61 91,0 1,670 32,63 23,0 2 12,00 High risk 2 pT2c 

39 72 90,0 1,670 32,27 61,0 2 18,00 High risk 3 pT3b 

40 60 92,0 1,650 33,79 46,0 4 13,24 High risk 1 pT3b 

41 72 93,0 1,720 31,44 31,0 2 6,96 Intermediate risk 2 pT2c 

42 70 89,0 1,660 32,30 44,0 N/A N/A N/A 2 pT2a 

Supplementary Table – Data from obese and non-obese men included in the study after a propensity score matching approach.
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ABSTRACT
 

Purpose: Sperm DNA fragmentation (SDF) and seminal oxidative stress are emerging 
measurable factors in male factor infertility, which interventions could potentially 
reduce. We evaluated (i) the impact of lifestyle changes combined with oral antioxidant 
intake on sperm DNA fragmentation index (DFI) and static oxidation-reduction potential 
(sORP), and (ii) the correlation between DFI and sORP.
Materials and Methods: We conducted a prospective study involving 93 infertile males with 
a history of failed IVF/ICSI. Ten healthy male volunteers served as controls. Semen analysis 
was carried out according to 2010 WHO manual, whereas seminal sORP was measured using 
the MiOXSYS platform. SDF was assessed by sperm chromatin structure assay. Participants 
with DFI >15% underwent a three-month lifestyle intervention program, primarily based on 
diet and exercise, combined with oral antioxidant therapy using multivitamins, coenzyme 
Q10, omega-3, and oligo-elements. We assessed changes in semen parameters, DFI, and sORP, 
and compared DFI results to those of volunteers obtained two weeks apart. Spearman rank 
correlation tests were computed for sORP and DFI results.
Results: Thirty-eight (40.8%) patients had DFI >15%, of whom 31 participated in the 
intervention program. A significant decrease in median DFI from 25.8% to 18.0% was seen 
after the intervention (P <0.0001). The mean DFI decrease was 7.2% (95% CI: 4.8-9.5%; 
P <0.0001), whereas it was 0.42% (95%CI; -4.8 to 5.6%) in volunteers (P <0.00001). No 
differences were observed in sperm parameters and sORP. Based on paired sORP and DFI 
data from 86 patients, no correlation was observed between sORP and DFI values (rho=0.03).
Conclusion: A 3-month lifestyle intervention program combined with antioxidant 
therapy reduced DFI in infertile men with elevated SDF and a history of failed IVF/ICSI. 
A personalized lifestyle and antioxidant intervention could improve fertility of subfertile 
couples through a reduction in DFI, albeit controlled trials evaluating reproductive 
outcomes are needed before firm conclusions can be made.
Trial registration number and date: clinicaltrials.gov NCT03898752, April 2, 2019.
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INTRODUCTION

Male infertility accounts for approximate-
ly 20-30% of infertility cases; however, combined 
with female factor infertility it contributes to at 
least 50% of infertility cases (1). Male infertility 
involves a broad causative spectrum, including 
infections, endocrine disorders, cryptorchidism, 
genetic conditions, and varicocele, but in up to 
50% of cases, the cause of male infertility remains 
unknown (2). An important contributor to male 
factor infertility is sperm DNA fragmentation, 
which is generally not routinely assessed before 
or during infertility treatment (3, 4).

It has been shown that more than 20% of 
normozoospermic males have a DNA fragmen-
tation index (DFI) >27%, resulting in decreased 
chances of conception after intrauterine insemi-
nation (IUI) (5). Moreover, in vitro fertilization 
(IVF) success rates are lower in men with high DFI 
(6, 7). A recent meta-analysis comparing IVF and/
or intracytoplasmic sperm injection (ICSI) success 
rates in men with low and high DFI reported hi-
gher clinical pregnancy rates in favor of the low 
DFI group, regardless of fertilization method; for 
IVF, the odds ratio (OR) was 1.92 (95% CI; 1.33-
2.77) and for ICSI, 1.49 (95% CI; 1.11-2.01) (8).

Notably, a routine semen analysis with se-
men parameters within normal ranges does not 
preclude the presence of elevated DNA fragmen-
tation, which has been associated with poor re-
productive outcome after IUI and IVF treatment 
(3, 4, 6). In addition, it has been suggested that the 
use of testicular sperm to be superior as compared 
to ejaculated sperm for ICSI in patients with DFI 
levels >29% (9, 10), and that the use of this indi-
vidualized approach resulted in increased live bir-
th rates -especially for patients in whom previous 
ICSI cycles using ejaculated sperm had failed (3, 
6). Since testicular sperm aspiration is an invasive 
procedure, other less-invasive interventions that 
could potentially reduce DFI levels in high DFI 
males should be explored.

Oxidative stress (OS) is a potentially modi-
fiable cause of DFI elevation, seen in male factor 
infertility (11, 12). A surrogate measure for the le-
vel of seminal OS is the oxidation-reduction po-
tential (ORP). The ORP can be quantified by using 

the automated Male Infertility Oxidative System 
(MiOXSYS) (13). This automated method has been 
suggested as a less time-consuming and more effi-
cient way of assessing the complete redox balance 
of all known and unknown oxidants and antioxi-
dants in semen (14). However, until now, results 
are conflicting regarding the correlation between 
the seminal ORP level, routine semen parameters, 
and DFI (15-17). Moreover, to suggest a clinical 
implementation of ORP measurement and DFI tes-
ting in daily practice, a potential causal inference 
needs to be made.

To further explore this emerging field of 
male infertility, the objectives of the present stu-
dy were to evaluate the combined impact of a 
three-month questionnaire-based personal lifes-
tyle change and oral antioxidant therapy on DFI 
and ORP in men with infertility and DFI levels 
>15%, undergoing medically assisted reproduc-
tion (MAR); moreover, the possible correlation be-
tween DFI and ORP was also investigated.

MATERIALS AND METHODS

Ethics
The Central Denmark Region Committees 

on Health Research Ethics approved the conduct of 
this study, file number 1-10-72-148-19. The study 
was registered at clinicaltrials.gov: NCT03898752. 
All participants provided written informed consent.

Participants
In this pilot study, a total of 93 consecu-

tive men with idiopathic or unexplained infertili-
ty undergoing MAR treatment with their partners 
were prospectively included between November 
2018 and May 2020. Only patients who had at le-
ast two failed IVF/ICSI trials for no apparent rea-
sons, resulting in either embryo developmental ar-
rest, implantation failure, biochemical pregnancy, 
or miscarriage were invited to participate. Before 
embarking on our IVF program, males underwent 
a standard workup, including history, physical exa-
mination, semen analysis, and serology. Hormone 
testing, ultrasound scan, and genetic testing were 
applied as appropriate.

Participants were non-smokers, including 
no intake of cannabis, and were not taking me-
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dication with known gonadotoxic effects when 
entering the IVF program. Moreover, at the first 
consultation, all patients were advised by the tre-
ating physician to reduce exposure to pesticides, 
irradiation, and excess heat in daily life and work. 
Furthermore, patients with sperm concentrations 
below 5 million/mL in raw semen had a testicular 
ultrasound to exclude malignancies. Genetic testing 
including karyotype, Y-chromosome microdeletion 
screening, and cystic fibrosis transmembrane con-
ductance regulator (CFTR) gene analysis were per-
formed in males with sperm concentrations below 
1 million/mL in the raw semen, according to the 
recommendation by the Danish Health Authority. 
Patients with varicocele, malignancies, genetic cau-
ses of infertility, and those using any medication 
were excluded from the study.

Healthy volunteers
Through direct contact to the local military 

base a convenience sample consisting of 10 healthy 
male conscript volunteers with a mean age of 31 
years, defined as non-smokers and presumably not 
suffering from any known disease served as con-
trols. None of the controls had children or fathered 
previous pregnancies. The main aim of this group 
was to investigate the biological variability in se-
men parameters. The controls delivered two semen 
samples, respecting a 14-day interval under similar 
circumstances as the IVF patients, regarding absti-
nence time and examination method in the same 
laboratory. These samples were blinded, and hence, 
the DFI laboratory could not identify the male vo-
lunteers, nor did the DFI laboratory know the re-
sults of the first DFI test. The first measurements of 
sORP and standard semen quality parameters were 
also blinded for the laboratory technician who per-
formed the analysis of the second test.

Sampling and semen analysis
Patients were instructed to have a mini-

mum of two days and a maximum of three days 
abstinence before delivering the semen sample 
on-site. Semen analysis was performed as part of 
diagnostic testing according to WHO 2010 crite-
ria (18), measuring ejaculate volume, sperm con-
centration, total sperm number, total motility, and 
progressive motility.

ORP measurement
ORP in semen was measured in-house 

using the MiOXSYS platform (MiOXSYS, Aytu 
BioScience Inc, Englewood, CO, USA). MiOXSYS 
is a qualitative electrochemical test for the detec-
tion of oxidative stress in fresh or frozen semen 
specimens. A 30µL of the semen sample was loa-
ded into the MiOXSYS sensor, which was imme-
diately inserted into the analyzer. The analysis 
was completed in approximately three minutes, 
and the final static oxidation-reduction potential 
(sORP) reading in millivolt (mV) was displayed on 
the MiOXSYS display screen. This value was nor-
malized to the sperm concentration of the sam-
ple. The result was reported as mV/106 sperm/mL. 
A cut-off value of 1.36 mV/106 sperm/mL sORP 
has previously been proposed based on correla-
tions to sperm concentration, motility, and sperm 
morphology (14). sORP values above the normal 
range imply an imbalance between oxidants and 
antioxidants, signaling the presence of oxidati-
ve stress in the specimen. No positive/negative 
control protocols are provided by the manufac-
turer. However, to assess test reproducibility, we 
conducted paired assessments, using specimens 
of ten patients. Variability was analyzed by cal-
culating the mean difference between the two 
readings. The mean difference was 0.10 mV/106 
sperm/mL sORP (Standard error: 0.20; P=0.60).

DFI analysis
Part of the semen sample was shipped to 

a central laboratory (SPZ lab A/S, Copenhagen, 
Denmark) for DFI analysis. An aliquot of 0.2mL 
of the semen sample was transferred to a cryo-
-vial and diluted with 0.2mL sperm washing me-
dium (G-IVF™ PLUS, Vitrolife) and snap-frozen 
at -80°C. The samples were shipped in a dry-
-shipper container containing liquid nitrogen 
(-196°C). DFI was determined using the sperm 
chromatin structure assay (SCSA) (19). Results 
were expressed as the percentage of sperm with 
DNA fragmentation (% DFI) using the flow cyto-
meter software. A minimum of 10,000 events was 
recorded, and all tests were run in parallel with 
positive and negative controls.
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Questionnaire-based personalized lifestyle in-
tervention

All males with a DFI >15% were asked to 
embark on a three-month lifestyle intervention 
program based on a questionnaire consisting of 
lifestyle parameters. The patients received indi-
vidualized recommendations as to lifestyle inter-
vention according to their answers to a structured 
questionnaire including a total 68 of questions, 
covering among others smoking, alcohol con-
sumption, caffein intake, diet, exercise, body wei-
ght, stress, and work-related exposure (Appendix). 
The proposed lifestyle interventions included pri-
marily general health recommendations for adults 
from the Danish Health Authority (www.sst.dk/
da/Viden). In brief, at least 30 minutes of exer-
cise daily was recommended. Regarding nutrition 
and food consumption, a reduction in meat in-
take (maximum of 500g/week) and, in particular, 
caution about red meat, more intake of fruit and 
vegetables, and reducing high sugar-containing 
drinks, including soda and energy drinks were 
recommended. Moderate alcohol intake <6 units 
per week was also recommended. All patients em-
barking on our IVF program were already non-
-smokers by recommendation. We considered any 
potential work-related exposures and recommen-
ded, for example, facemasks to reduce airborne 
exposure when relevant. In case of a subjective 
feeling of stress, we recommended mindfulness. 
Finally, we advised against having the cellphone 
in the trouser pocket and the laptop on the lap.

The decision to use DFI >15% as cut-off 
was based on (i) our preliminary SCSA data, in-
dicating that reproductive outcomes of couples 
undergoing IVF/ICSI are reduced when threshol-
ds exceed 15% (20), and (ii) clinical SCSA data 
on natural pregnancy published elsewhere (21), 
revealing that men producing ejaculates with 
adequate routine semen parameters and less than 
15% DFI had no delay in pregnancy initiation 
(<4 months), whereas counterparts with 15%-
30% DFI took a longer time to achieve pregnancy 
(4-12 months). The decision to use a three-mon-
th lifestyle intervention period was based on the 
time for spermatogenesis, previously reported to 
be 64+/-8 days (22).

Antioxidant therapy
All patients with DFI >15% received an-

tioxidant therapy, which included a combination 
of daily nutraceutical supply of coQ10 100mg 
(OmniQ10 Energy, Biosym A/S), one multivitamin 
(Apovit®) tablet, and 1g Omega-3 (Apovit®) dai-
ly. One multivitamin tablet contained: vitamin A 
800ug, vitamin B1 1.1mg, vitamin B2 1.4g, vita-
min B6 1.4mg, vitamin B12 2.5ug, niacin 16mg, 
pantothenacid 6mg, folic acid 200ug, vitamin C 
80mg, vitamin D 5ug, vitamin E 12mg, magnesium 
100mg, molybdenum 50ug, iron 14mg, zinc 10mg, 
copper 1mg, manganese 2mg, chromium 40ug, se-
lenium 55ug, and iodine 150ug. The choice of the 
above commercially available multivitamin tablet 
was primarily based on patient convenience as it 
is widely available in our market and the fact that 
the manufacturer’s recommended daily doses was 
mostly in accordance to the recommended dietary 
allowance. Moreover, published data indicate that 
the above vitamin/mineral combination and dosa-
ge provides adequate antioxidant effects (23).

Follow-up and outcome
After three months of intervention (lifes-

tyle and antioxidant therapy), a new semen sam-
ple was delivered, respecting the same abstinence 
time as for the initial semen sample. The treating 
physician checked patient compliance with the 
intervention at the follow-up visit. The primary 
outcome was the possible effect of life-style in-
tervention and antioxidant therapy on sORP and 
DFI levels. Other outcomes were to investigate a 
possible correlation between sORP and DFI and 
compare the effect of the intervention on elevated 
DFI in IVF patients to the biological DFI variation 
in healthy controls.

Sample size
A formal sample size calculation was not 

possible as this was a single-arm exploratory pilot 
study using for the first time a personalized lifestyle 
intervention in combination with antioxidant 
therapy and a DFI cut-off of 15%. However, a post-
hoc power analysis was conducted on the basis of 
the mean difference in DFI results from specimens 
of healthy volunteers obtained two weeks apart 
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and the results of studied patients from before to 
after intervention.

Statistical methods
Baseline data is described with median 

and range. Spearman rank correlation test was 
computed for sORP and DFI results to have a 
nonparametric comparator to the regression 
model. The linear regression model was based 
on the standard assumptions, plots of the re-
siduals, and a leverage plot to investigate ex-
treme outliers. In case data did not meet the 
assumptions on the original scale, we inves-
tigated log-transformed values. We applied a 
chi-square test to evaluate the association be-
tween DFI and sORP as a binary variable using 
the cut-offs stated. Adjustment for total moti-
lity was made by multiplying the motility per-
centage on the sORP value. For the follow-up 
analysis pre/post-intervention, we used paired 
t-test on the differences after testing distribu-
tion with quantile-quantile plots and variance 
in Bland-Altman plots. If data did not meet the 
assumptions on the original scale, log-trans-
formed values were investigated, reporting the 
median ratio between pre/post-intervention 
measurements. The estimates are given with the 
95% confidence interval (CI) and the minimum 
and maximum values when relevant.

In order to compare healthy volunteers 
and IVF patients with follow-up data, we used a 
one-sample t-test on the differences before and 
after intervention in IVF patients and the mean 
in controls. Sensitivity analyses were also made 
according to the 95% CI around the mean in the 
controls. The rationale in these analyses was to 
compare biological variation in semen parameters 
to those seen after the intervention. One patient 
lost to follow-up was not included in the analysis. 
A total of eight men decided to take another an-
tioxidant therapy than recommended by the unit 
(Punalpin®; N=4) and Inoman®; N=4)). These pa-
tients were included in the primary analysis but 
excluded from the sensitivity analysis. Data were 
analyzed using STATA IC©, version 16.1, Stata-
Corp LLC, USA.

RESULTS

Lifestyle and antioxidant intervention and im-
pact on DFI, sORP on semen parameters

A total of 38 of 93 patients (40.8%) with 
a history of failed IVF had DFI >15% (Figu-
re-1). Of them, six males declined to participate 
in the three-month intervention despite having 
DFI >15% (DFI ranged from 15.4-17.5% in tho-
se six patients). In addition, one male was lost to 
follow-up. Thus, a total of 79% (31/38) of patients 
with DFI >15% participated in the three-month 
personalized lifestyle intervention, after which a 
follow-up semen sample was delivered.

Table-1 shows the patient’s DFI, sORP, and 
semen parameters, before and after a 3-month 
lifestyle intervention and antioxidant therapy. A 
significant decrease in median DFI from 25.8% to 
18.0% was seen after the intervention (P <0.0001). 
The mean DFI decrease was 7.2% (95% CI: 4.8-
9.5%; P <0.0001), and its correspondent distri-
bution ranged from -19.7% to 5.3%, i.e., at the 
individual level, a high variance was observed as 
some males experienced a large decrease in DFI, 
whereas others had a slight increase in DFI (Fi-
gure-2). Notably, a total of 84% (26/31) had a de-
crease in DFI, and 29% (9/31) had a DFI of ≤15% 
at follow-up. In our study, a total of 13 men had 
baseline DFI above 27%; after the intervention, 
69% (9/13) of them had a DFI below 27%. Only 
one patient discontinued the interventional pro-
gram before completion for unknown reasons. All 
others complied with the intervention program for 
three months.

A total of 28 males were available for sORP 
analysis before and after lifestyle intervention as 
three patients had a semen concentration below 1 
million/mL. According to the manufacturer’s ins-
tructions, sORP should only be performed in spe-
cimens with sperm concentration above 1 million/
mL. No statistically significant sORP reduction 
was seen after lifestyle intervention as given by 
the median ratio between pre/post lifestyle inter-
vention (sORP values: 0.67; 95% CI: 0.41 to 1.11). 
The distribution of sORP values was large; some 
men experienced an 8-fold increase in sORP post-
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Figure 1 - Flow diagram showing total patient breakdown.

Table 1 - Semen parameters, sperm DNA fragmentation index (DFI) and seminal static oxidation-reduction potential (sORP) 
after 3-month lifestyle intervention and antioxidant therapy in 31 infertile men with DFI>15%.

Baseline Follow-up* Ratio** P-value

Sperm concentration (x106/mL) 12.9 (7.0-23.7) 13.4 (7.3-24.4) 1.03 (0.8-1.4) 0.812

Total motile sperm count (x106/mL) 15.5 (8.1-29.9) 13.7 (7.6-24.7) 0.89 (0.6-1.3) 0.499

%DFI 25.8 (23.0-29.0) 18.0 (15.1-21.6) 0.70 (0.6-0.8) 0.000

sORP (mV/106 sperm/mL)  1.3 (0.7- 2.5)  0.9 (0.4-1.8) 0.67 (0.4-1.1) 0.114

*After 3-month intervention program
Values are median and interquartile range
**Ratio between post-intervention and baseline values
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Figure 2 - Boxplots showing the difference between sperm DNA fragmentation (DFI) measurements of 10 healthy 
controls who delivered two semen specimens within a 14-day interval and 31 IVF patients with baseline DFI >15% who 
had lifestyle intervention and antioxidant therapy for 3 months. The boxplot includes the median (horizontal line in the 
box), 25-75% interquartile range box (i.e., representing 50% of the data), minimum and maximum values excluding 
outliers (whiskers extending outside of the box), and outlier (blue dot). The DFI differences between the groups were 
significant (P <0.0001).

-intervention, whereas others had a 20-fold re-
duction in sORP (range: 0.05 to 8.10). In the sub-
group of patients with sORP >1.36mV/106 sperm/
mL (N=12), we observed a significantly lower 
sORP in the second measurement than the first 
measurement (t-test: median ratio 0.34; 95% CI: 
0.15 to 0.77), but the equivalent non-parametric 
test did not reveal a significant difference. Sensiti-
vity analysis excluding patients who administered 
either Punalpin (N=4) or Inoman (N=4) yielded si-
milar results (data not shown).

The median ratio in sperm concentration 
before and after the intervention was small and not 
statistically significant (median ratio 1.03; 95% CI: 
0.8 to 1.4). The total motile sperm count was also not 
statistically different from before to after interven-
tion (median ratio 0.89; 95% CI: 0.6 to 1.3).

Correlation between DFI and sORP at baseline

A total of 86 patients from the 93 to-
tal study population was eligible for the corre-
lation analysis (Table-2). Seven patients with a 
sperm concentration in the raw sample less than 
1 million/mL were excluded from the correlation 
analysis, but not from the intervention part of the 
study. The seven patients with <1 million/mL were 
clear outliers, presenting with extremely high 
sORP measurements assumed to be caused by the 
normalization to very low sperm concentration. 
Using the sORP cut-off at 1.36 and the DFI cut-off 
at 15% to evaluate outcome as binary variables, 
no correlation between sORP and DFI was seen 
(OR=0.81; 95% CI; 0.34 to 1.90, Table-3).

As raw data did not meet the assumptions 
to fit a linear model, a Spearman’s rank correla-
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tion was used to test the overall hypothesis of mo-
notonic correlation between sORP and DFI. Again, 
the test did not support any correlation (rho=0.03; 
Figure-3A). After log-transformation, data passed 
the standard assumptions of the linear regression 
model. However, the 95% CI of the regression coe-
fficient exceeded 0 (0.05; 95% CI; -0.04 to 0.15), and 
consequently, there was no evidence to support an 
association between DFI and sORP. A multiple linear 
regression model adjusted for age and BMI showed a 
similar regression coefficient of 0.05 (95% CI; -0.04 
to 0.15). As a recent study suggested that the sORP 
adjusted for total motility might be a better outcome 
marker (24), this was also investigated; however, with 
similar results (rho= -0.09; Figure-3B).

Lifestyle intervention compared to biological 
variation in DFI

In the volunteer group (N=10), the mean 
difference between the two consecutive DFI me-
asurements performed 14 days apart was 0.42% 
(95% CI: -4.8 to 5.6%), indicating no systematic 
difference between one DFI measurement to the 
other. Moreover, the DFI difference in volunteers 
was significantly lower than the relatively high 
difference observed after lifestyle and antioxidant 
intervention in IVF patients (P <0.00001; Figu-
re-2). The sensitivity analyses comparing mean 
DFI difference in IVF patients according to the 
95% CI of the mean difference in controls was also 
highly significant (P <0.00001). The differences in 

Table 2 - Baseline data of 86 infertile men included in the correlation analysis between sperm DNA fragmentation index (DFI) 
and seminal static oxidation reduction potential (sORP). 

Variable Median (IQR)

Demographics:
Age; years 35 (24-55)

Body Mass Index (BMI); kg/m2 26 (19-42)

Semen analysis:
Volume; mL
Concentration; 106/mL
Total motile count; 106 

Sperm function:
DNA Fragmentation Index (DFI); %
Seminal Oxidation Reduction Potential (sORP)*; mV/106 sperm/mL

2.4 (0.5-8.0)
25.0 (1.0-300.0)
32.4 (0.4-556.0)

14.3 (4.0-74.8)
1.30 (0.00-30.50)

*Two samples had sORP values which were below 0.00 at the MIYOXIS display –these were relabeled as 0.00.
IQR: interquartile range

Table 3 - 2x2 table of dichotomized sperm DNA fragmentation index (DFI) and static oxidation-reduction potential (sORP).

Normal DFI: ≤15% (N) High DFI: >15% (N) Total (N)

Normal sORP level: ≤1.36 mV/106 sperm/
mL (N)

24 22 46

High sORP level: >1.36 mV/106 sperm/
mL (N)

23 17 40

Total (N) 47 39 86

The chi-square statistic is 0.24. The P value is 0.62. 
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sORP from the first to the second measurement 
after 14 days were not normally distributed and 
had unequal variance. The median sORP differen-
ce was 0.12 lower at the second measurement af-
ter 14 days, but ranged from 15.91 lower to 2.95 
higher (P=0.15).

A post-hoc power analysis based on the 
mean DFI results ultimately obtained from the two 
specimens of volunteers and patients subjected to 
the intervention indicated that the power of the 
studied cohort to have an 80% chance of detec-
ting, as significant at the 5% level, a decrease of 
approximately 7% in DFI with the interventional 
program was 96.5%.

DISCUSSION

Main findings
This pilot study investigated (i) the effect of 

lifestyle and antioxidant therapy on DFI and ORP in 
a single-arm intervention trial in male IVF patients 
with IVF failure and DFI >15%, (ii) the correlation 
between sORP and DFI, and (iii) lifestyle interven-
tion compared to biological variation in DFI.

We found that a three-month lifestyle 
changes alongside oral antioxidant intake redu-
ced DFI, whereas no significant effect was seen on 

sperm concentration and total motile sperm count. 
The DFI reduction seen in the IVF patients was sig-
nificantly higher than the DFI biological variation 
in the control group of healthy volunteers who 
delivered a semen sample 14 days apart without 
lifestyle intervention. Additionally, no significant 
effect of lifestyle intervention and antioxidant tre-
atment was observed on sORP; however, in the 
subgroup of patients with elevated sORP >1.36 
(N=12), we observed a significantly lower sORP 
by parametric testing, albeit this was not signifi-
cant in the nonparametric test. Thus, this finding 
warrants further exploration in a larger prospecti-
ve trial. Finally, no significant correlation between 
sORP and DFI was seen.

Interpretation
The present study was not designed to 

evaluate sORP or DFI as individual markers of re-
productive health, and thus, the results cannot be 
used as evidence for one marker being superior 
to the other. In contrast, our interpretation of the 
lack of correlation between sORP and DFI is that 
these two qualitative seminal markers (at least 
when measured as reported herein) should be con-
sidered separately, i.e., an elevated sORP does not 
necessarily correlate with an elevated DFI and vice 

Figure 3 - Scatterplot of the correlation between Sperm DNA Fragmentation and Seminal Oxidation Reduction Potential, 
excluding patients with sperm concentration below 1 million/mL. A total of 86 patients was included. As raw data did 
not meet the assumptions to fit a linear model, a Spearman's rank correlation was run to test the overall hypothesis of 
monotonic correlation between sORP and DFI (A), and sORP normalized for motility and DFI (B). The test indicated a very 
weak correlation: rho=0.03 and -0.09, respectively.
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versa. Thus, although oxidative stress is widely re-
ported to be one of the major causes of elevated 
DFI (25, 26), oxidative stress, when measured by 
sORP, cannot be directly correlated to DFI.

In relation to this aspect, a recent retros-
pective cross-sectional study also investigated the 
correlation between DFI and sORP in male infer-
tility patients (N=1068) (24). Similar to our study, 
the conclusion was that the DFI and sORP should 
be considered as two separate measurements. Ho-
wever, in contrast to the present study, the authors 
did not exclude a potential correlation between 
DFI and sORP when taking into account sperm 
motility in the sORP measurements. Neverthe-
less, the baseline characteristics of the patients in 
the aforementioned study differ remarkably from 
this study as those patients generally had higher 
DFI and sORP levels. Moreover, DFI was measu-
red differently (i.e., using the Halosperm G2 test 
kit), and importantly, it could be argued that the 
linear relationship assumed by receiver operating 
characteristics curves, made in that study, cannot 
sufficiently estimate cut-points for optimal sen-
sitivity and specificity in exponential sORP data.

Intervention-based studies for elevated DFI 
and sORP in male infertility only recently star-
ted to emerge. One study investigated the effect 
of a three-month administration of an antioxi-
dant preparation containing a variety of vitamins 
and nutrients. The study included a group of pa-
tients with male infertility of idiopathic (N=119) 
or unexplained (N=29) origins (12). That study 
evaluated the effect of antioxidant therapy on 
DFI and sORP, reporting that antioxidant treat-
ment significantly improved both DFI and sORP 
in both patients subgroups. This effect was even 
more pronounced when evaluating the group of 
men with high baseline DFI -in that study defined 
as DFI >30% and using the sperm chromatin dis-
persion test. Another recent study included men 
from a single fertility center based on DFI >16% 
(N=35), investigating the effect of intervention 
with 1800mg freeze-dried açai pulp per day (27). 
After at least 74 days of follow-up, a statistically 
significant and relatively high reduction in DFI 
(-17.03±2.51%) was observed. In contrast, a re-
asonably large and well-conducted RCT reported 
that antioxidant intervention did not reduce DFI 

generally or in the group of males with a high 
baseline DFI >25% (28).

The most recent Cochrane meta-analysis 
concluded that the current evidence on interven-
tion with antioxidants in subfertile men is incon-
clusive due to the low quality of the evidence (29). 
Nevertheless, in the Cochrane meta-analysis, low-
-quality evidence according to GRADE anticipa-
tes increased live birth rates in case of antioxi-
dant intervention; thus, there is a need for more 
well-conducted studies in this field. Collectively, 
results of the antioxidant intervention remain 
equivocal, and interstudy comparison is restricted 
by differences in baseline characteristics, the in-
tervention per se, and differences in methods to 
evaluate the outcome. In this aspect, it could be 
speculated whether regulation should be improved 
in the field of antioxidants, as frequently antioxi-
dants are considered food supplements -not medi-
cal drugs- leading to inadequate rigor regarding 
efficacy and safety.

Importantly, not only lifestyle interven-
tions and antioxidants seem to impact the DFI (30). 
A meta-analysis evaluating the effect of follicle-
-stimulating hormone (FSH) therapy on DFI in 
male infertility reported a significant reduction in 
the mean DFI after treatment with exogenous FSH 
(4.24%; 95% CI 0.24-8.25%) (31). Also, varicoce-
le repair has been shown to significantly reduce 
DFI in infertile men with palpable varicocele (32, 
33). In these lines, use of testicular sperm for ICSI 
has been explored in non-azoospermic males with 
high DFI values, as DFI was shown to be marke-
dly reduced in testicular as compared to ejaculated 
sperm (9, 34).

Lifestyle and semen quality
To the best of our knowledge, this is the 

first study evaluating the effect of lifestyle inter-
vention combined with antioxidant therapy on 
DFI, ORP and standard semen parameters. Althou-
gh the effect of the present lifestyle intervention 
cannot lead to isolated evidence for any single in-
tervention, we point to the fact that the lifestyle 
interventions used were quite basic and with only 
minor adjustments to the general health recom-
mendations for adults set by the Danish Health 
Authority. It could be speculated that most ma-
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les already follow these simple recommendations, 
but in fact, a recent large (N=1149) questionnaire-
-based study in subfertile men provided evidence 
against this assumption (35). Interestingly, subfer-
tile men were reported to more frequently have 
lifestyle risks and on top of that, being poorly 
educated on lifestyle factors and their association 
with semen quality.

The evidence for intervention with physi-
cal exercise is mostly circumstantial. Cross-sec-
tional studies show that a sedentary lifestyle is 
associated with low semen quality (36), whereas 
self-reported increased physical activity appears 
to be associated with increased motility (37) and 
total sperm count (38). Cell-phone “trousers” sto-
rage has been associated with increased DFI (39, 
40). This effect -among others- could be media-
ted by radiation damage to the NAD+ isocitrate 
dehydrogenase enzyme (41). As for diet, a recent 
large cross-sectional study in young Danish men 
(N=2935) found that a prudent diet -as recom-
mended in the present study- was associated with 
higher median sperm count as compared to a more 
“western” diet, including high amounts of proces-
sed foods, high on fat and sugar (42).

Strengths and limitations
The limitations of the present pilot study 

are the small sample size, lack of formal a priori 
power calculation, and lack of a control group of 
male infertility patients with DFI >15%. However, 
our single-arm trial was primarily designed to ob-
tain preliminary evidence for the efficacy of the 
interventional treatment. Thus, the present findin-
gs could be considered pivotal for the design and 
power calculation of future trials. In these lines, 
our post-hoc analysis based on the mean DFI re-
sults obtained from volunteers and treated patients 
indicated that the number of included subjects 
was close to that needed to obtain 100% power, 
using type I and type II errors of 0.05 and 0.20, 
respectively, to detect a decrease of approximately 
7% in DFI with the interventional program.

A potential selection bias is the fact that 
patients who declined to participate in the follow-
-up (N=6) were all close to the DFI threshold. In 
total, only six males with a DFI between 15-20% at 

baseline were part of the study. Another limitation 
refers to the use of only DFI and ORP as outcome 
measures. Other indicators of oxidative stress such 
as lipid peroxidation, reactive oxygen species as-
sessment, 8-oxoguanine determination could have 
provided additional information, but these assays 
were not available to us.

A strength of the study is that we selected 
patients based on previous IVF failure and baseline 
DFI values shown to affect the probability of preg-
nancy potentially. The inclusion of a healthy vo-
lunteer group for comparison is also a strength of 
the study as random biological variations occurring 
within 14 days do not appear to be the cause of the 
DFI reduction observed after three month’s lifestyle 
intervention in the IVF patient group. We did not 
evaluate reproductive outcomes in this pilot study; 
however, natural pregnancies during the interven-
tion were reported by two patients. Whether the 
DFI reduction after an intervention like ours trans-
lates into improved reproductive outcomes, both 
naturally and after ART, warrants further research. 
Nevertheless, recent data indicate that the magni-
tude of SDF decrease after other interventions (e.g., 
microsurgical varicocelectomy) was similar to that 
reported in the current study, with a potential posi-
tive impact of on reproductive success (32).

CONCLUSIONS

We herein report that a three-month lifesty-
le change and antioxidant therapy program signifi-
cantly reduced the DFI. This effect was statistically 
significant compared to a healthy control group 
who delivered two semen samples 14 days apart 
without any lifestyle intervention. No difference 
in ORP was seen after lifestyle intervention. Mo-
reover, no correlation between sORP measured by 
MiOXSYS and DFI measured by the SCSA method 
was observed. This finding suggests that these two 
seminal markers should be evaluated separately. 
Personalized lifestyle and antioxidant intervention 
may potentially improve the fertility of subferti-
le couples through an improved DFI, albeit larger 
controlled trials evaluating pregnancy and live bir-
th rates are needed before firm conclusions can be 
made.
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Baseline questionnaire 
 

A large number of factors, including lifestyle can lead to reduced fertility in men. Recent research within the 

field shows that males can improve their fertility by lifestyle intervention. 

At the Regional Hospital in Skive, a trial is being carried out, in which we investigate different factors impacting 

male fertility. We already have a presumption about some of the important factors, but we want to document 

the effect in depth. Thus, your participation in this study is important to move the field ahead. 

In the questionnaire, please provide information about your life and lifestyle as accurately as possible. Based 

on the information, we will subsequently review your answers and suggest personalized life style changes 

wherever possible. The goal is for you to possibly achieve an improvement in fertility prior to embarking on 

fertility treatment. 
In connection with the study, your sperm quantity will be examined. Moreover, an advanced quality analysis 

of the sperm (e.g., DNA fragmentation analysis) will also be performed. As the production of new sperms takes 

approximately 3 months, possible changes in quantity and quality will be assessed 3 months after lifestyle 

intervention through a repeat sperm analysis. 

 
Identification: 
 
1. Name: ___________________________________________________________________ 

2. CPR: ____________________________________________________________________ 

3. Email: ___________________________________________________________________ 

 

Information on fertility and infertility 

 
4. Have you achieved pregnancy / children in previous relationships? 
 

Yes  

No  

 

If yes, enter the year your last child was born: _____________ 

 

5. Have you achieved pregnancy / children in the current relationship? 
Yes  

No  

If yes, enter the year your last child was born: _____________ 

  

APPENDIX
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Information about genetic disorders in you or your family 

 
6. Are you a carrier of a hereditary disease or a gene defect? 

Yes  

No  

 

If yes, state which hereditary disease and / or gene defect: _______________________________________ 

 
7. Is there anyone in your family who is a carrier of a hereditary disease or a gene defect? 

Yes  

No  

 

If so, state which hereditary disease or gene defect and who in the family has this disease: 

 

___________________________________________ 

 
Diseases and medication consumption 

 
8. Have you previously been admitted to hospital or psychiatric ward for treatment? 

Yes  

No  

 

If yes, please state the following: 

 

Year Name disease 

  

  

  

  

  

 

Possibly, Additional Information: 

_______________________________________________________________ 

_______________________________________________________________ 
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9. Do you take any kind of medicine? 

Yes  

No  

 

If yes, please state preparation/medicine, dose and against which disorder: 

_______________________________________________________________ 

_______________________________________________________________ 

_______________________________________________________________ 

_______________________________________________________________ 

_______________________________________________________________ 

 

10. Did you take any medication during the last 6 months? 

Yes  

No  

 

If so, please indicate the preparation/medicine and for which illness: 

_______________________________________________________________ 

_______________________________________________________________ 

_______________________________________________________________ 

_______________________________________________________________ 

_______________________________________________________________ 

 
11. Are there any medications you cannot tolerate? 

Yes  

No  

 

If yes, please indicate preparation/medicine: 

_______________________________________________________________ 

_______________________________________________________________ 

_______________________________________________________________ 

_______________________________________________________________ 

_______________________________________________________________ 

 

12. Do you have malformations? (for example, were you born with both testicles in your scrotum?). All 
types of malformations must be mentioned: 

Yes  

No  
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Supplementary comments: ____________________________________________ 

_______________________________________________________________ 

_______________________________________________________________ 

_______________________________________________________________ 

_______________________________________________________________ 

 

13. Do you have or have you had varicose veins in your scrotum? (pouches, varicocele) 
Yes  

No  

 

14. If so, have you had surgery for varicose veins in the scrotum? 

Yes  

No  

 
15. Have your testicles / scrotum at any time been exposed to an impact, injury, inflammation or alike? 

Yes  

No  

Supplementary comments: __________________________________________ 

 
16. Do you have any kind of chronic diseases? (eg: diabetes, high blood pressure or similar) 

Yes  

No  

If so, which chronic disease (s): ________________________________________ 

_______________________________________________________________ 

_______________________________________________________________ 

_______________________________________________________________ 

_______________________________________________________________ 

 
17. Do you suffer from the following (put x in the correct answer for each disorder)? 

Yes  

No  

Asthma   Supplementary comments: ___________________________ 

Yes  

No  

Allergy   Supplementary comments: ___________________________ 

Yes  

No  

Hay fever   Supplementary comments: ___________________________ 
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18. Do you have problems with upset stomach, abdominal pain or flatulence? 

Yes  

No  

 

Do you suspect that consumption of specific foods cause these nuisances?: 

Yes □ Gluten 

Yes □ Milk 

Yes □ Eggs 

Yes □ What food types? ____________________________________________ 

_______________________________________________________________ 

_______________________________________________________________ 

 

19. Have you had any type of cancer? 
Yes  

No  

 

Which type of cancer: ___________________________ 

Year this cancer was discovered? _________________ 

 
20. Did you receive chemotherapy or radiation to treat cancer? 

Yes  

No  

What type of chemotherapy / radiation? : ___________________________________________ 

 

21. Have you had any acute illnesses during the last 6 months? 
Yes  

No  

Which disease/illness?: _________________________________________________________ 

_______________________________________________________________ 

_______________________________________________________________ 

_______________________________________________________________ 

_______________________________________________________________ 

 
22. Have you had a fever above 38 ° C for more than 24 hours during the last 6 months? 

Yes  

No  

 

23. How many days of fever? ______________________________________ 
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24. Have you had mumps (parotiditis) as a child? 

Yes  

No  

 

25. How old were you when you had mumps? ______________ 

 
26. Have you been vaccinated against mumps? 

Yes  

No  

 
Information on general well-being 
 
27. For each statement in the following form, please tick the option which comes closest to how you 
have felt during the last 2 weeks? 
 

During the 
last 2 week 

All the time Most of the 
time 

A little more 
than half 
the time 

A little less 
than half 
the time 

A little of 
the time 

At no time 

I have been 
happy and in 
good mood 

      

I have 
feltcalm and 
relaxed 

      

I have felt 
active and 
energetic 

      

I woke up 
fresh and 
rested 

      

my everyday 
life has been 
filledwith 
things that 
have 
interestedme 

      

 
Information about diet, lifestyle, etc. 
 
28. Is your diet mixed or vegetarian? 
 

Answers include all types of meat (red meat, poultry, seafood, etc.) 

□ Vegetarian. I never eat meat. 

□ Mixed. I eat meat approx. 3 times a week. 

□ Mixed. I eat meat at least 6 times a week. 
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29. Intake of meat from poultry. 
I eat poultry about______ times a month. 

 
30. Intake of meat from seafood. 
I eat seafood about ______ times per month. 

 

31.How much meat do you eat approximately per meal? 
□ I eat 100 grams or less 

□ I eat about 250 grams 

□ I eat 200 grams or more 

 
32. Do you take a multi-vitamin pill every day or other types of vitamin preparations? 

Yes  

No  

 

If yes, please indicate which preparation(s) and how long you have been taking it/(them: 

Preparation: ____________________ Number of months: ___________________________ 

Preparation: ____________________ Number of months: ___________________________ 

Preparation: ____________________ Number of months: ___________________________ 

Preparation: ____________________ Number of months: ___________________________ 

Preparation: ____________________ Number of months: ___________________________ 

 
33. Do you use dietary supplements - for example with protein? 

Yes  

No  

 

If yes, state preparation for how long you have been taking supplements (months): 

Preparation: ____________________ Number of months: ___________________________ 

Preparation: ____________________ Number of months: ___________________________ 

Preparation: ____________________ Number of months: ___________________________ 

Preparation: ____________________ Number of months: ___________________________ 

Preparation: ____________________ Number of months: ___________________________ 

 
34. Do you prefer light or dark bread? 
□ I never eat dark bread 

□ I eat mostly light bread. 

□ I eat both light and dark bread. 

□ I eat mostly dark bread. 

□ I never eat light bread. 
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35. How many times a day do you eat vegetables or fruit? 
Number of times per day: ____________________ 

(e.g. an apple, a carrot or other vegetables / fruit corresponding to about 100 grams (e.g. salad, etc.)). 

 
36. How often do you drink coffee? 
□ I do not drink coffee 

□ I rarely drink coffee 

□ I drink coffee once a day 

□ I drink coffee several times a day 

 

37. Approximate number of cups of coffee per day: _____________________ 

 
38. How often do you drink tea? 
□ I do not drink tea 

□ I rarely drink tea 

□ I drink tea once a day 

□ I drink tea several times a day 
 
39. Approximate number of cups of tea per day: ____________________ 

 
40. How often do you drink sugary soft drinks such as sodas, juices, energy drinks, juices and the 
like? 
□ I rarely drink that kind of thing 

□ I drink it once a day 

□ I drink it several times a day. 

 

41. Approximate number of glasses per day: ___________________ 

 
42. How often do you eat chocolate, cakes and sweets? 
□ Very often (several times a day) 

□ Once a day. 

□ Occasionally (3 times a week) 

□ Rarely (once a week) 

□ Never 

 
43. Your height and weight 
Weight ___________ kg 

Height ___________ cm 
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44. How many items of alcohol do you drink per week? 
________ items of beer. 

________ items of wine. 

________ items of spirits. 

Information for calculating the number of units: 

 

1 regular beer = 1 item 

1 strong beer = 1.5 items 

1 glass of wine = 1 item 

4 cl spirits = 1 item 

1 “alco-pop” = 1.5 items (eg Barcardi Breezer) 

 
45. Smoking habits: 
□ I have never smoked 

□ I smoke about ____ cigarettes (or pipe tobacco) daily. 

□ I smoke e-cigarettes. 

□ I have stopped smoking. 

 

46. When did you stop smoking? 
□ During the last 3 months. 

□ 3 to 6 months ago. 

□ 6 to 12 months ago. 

□ Over 1 year ago. 

 
47. I used to smoke about _________ cigarettes (or pipe tobacco) daily and have smoked for about ___ 

years. 
 
48. Do you use snus? 
□ I have never used snus 

□ I have used snus about ______ times a day 

□ I have stopped using snus 

 

If you use snus, state which brand: ______ Number of months you have taken it: ______________ 

 

49. How many times a week do you exercise? ___________ 

 
50. Approximate duration per time ___________ min. 
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51. How big a part of your training is cardio training (swimming, cycling, running, etc.)? 
□ Approx. 0% (I only do yoga, strength training, etc.) 

□ Approx. 25% 

□ Approx. 50% 

□ Approx. 75%. 

□ 100%. 

 
52. Did you ever used performance-enhancing drugs? (e.g. anabolic steroids) 

Yes  

No  

 

Specify preparation: ___________________________________ 

 

Number of months you took it: __________ 

 
53. Do you consider yourself to be in good shape? 
□ Yes 

□ No. 

□ Do not know 

 

54. What type of bath do you take? 
□ I always take a shower 

□ I occasionally use the bath or spa. (approx. once a month) 

□ I often use a bath or spa. (at least once a week). 

 

 
Work environment 
 
55. What is your position / profession?  __________________________________ 

 

Which of the following descriptions apply to your work environment? 

  

56. Does your job involve handling toxic substances such as chemicals and pesticides? (e.g.: 
hairdresser, farmer or similar) 

Yes  

No  

Supplementary comments: ____________________________________________ 
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57. Does your work involve a risk of metal intake? (e.g. welders, plumbers and the like) 

Yes  

No  

 

Supplementary comments: _______________________________________ 

 

58. Does your job involve exposure to air pollution (e.g. exhaust fumes) or inhaling dust (for example 
when cutting or grinding)? 

Yes  

No  

 

Supplementary comments: _______________________________________ 

 
59. Is your work stressful? 
□ Yes, to a greater extent 

□ Yes, to a lesser extent 

□ Yes, at times 

□ No. 

 

60. Does your work take place in a warm environment? (for example: chef, baker and the like). 
Yes  

No  

 

Supplementary comments: ____________________________________________ 

 

61. Does your work involve wearing protective clothing/overalls that can increase your body 
temperature making you sweat often during light work? Please note whether this outfit also includes 
trousers, which can increase the temperature in the groin. 
 

□ Yes, I often sweat at work 

□ Yes, the protective clothing also includes trousers 

□ No. 

 

62. Do you sit down for more than 4 hours a day? (eg: office work, driver). 
Yes  

No  

 

If yes, indicate the number of hours per day you sit down: ________________ 
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63. Do you often sit with your laptop on your lap? 

Yes  

No  

 

64. Does your job involve a lot of driving? (for example: salesman, driver, etc). 
Yes  

No  

If yes, indicate the number of hours per day you drive: __________ 

 
65. Do you use heat in the car seat? 

Yes  

No  

 

66. Do you often travel by plane? (e.g.: business man or similar). 
Yes  

No  

 

If so, how many times a month do you travel by plane?: _______ 

 

67. Do you often have your mobile phone in your trouser pocket? 
Yes  

No  

 
68. Does your work mean that you often eat lunch or dinner in connection with work/business? 
 

□ Yes, we have a lunch club or similar in connection with work 

□ Yes, I often eat evening meals in connection with work 

□ No, I rarely eat lunch or dinner in connection with work  

 

 
You have reached the end of the questionnaire  
Thank you for your participation  
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EXPERT
OPINION

INTRODUCTION

Hyperplastic diffuse nephroblastomatosis 
(HDNBM), also called universal nephroblastoma-
tosis (1), is a rare pre-malignant condition, asso-
ciated with Wilms tumor (WT) in a third to half of 
the cases reported. Most agree that HCNBM should 
be treated with chemotherapy and followed-up 
closely, aiming to detect WT degeneration early.

HDNBM is a well-defined disease, and 
should not be confounded with the persistence of 
nephrogenic rests (NR) (a histological phenome-
non), with or without association to WT. This is 
a serious problem in the literature, as many au-
thors do not separate those entities. It is, indeed, 
a very common mistake to call both HDNBM and 
persistence of NR “nephroblastomatosis” and to 
include in the same paper cases of HDNBM and 
persistence of NR (especially when multifocal and 
associated with bilateral WT) with no distinction.

HDNBM typically attains children in their 
first year of life and demands a differential diag-
nosis with other causes of bilateral nephromegaly, 
most commonly benign diseases (mainly bilateral 
hydronephrosis and dominant hereditary polycys-
tic renal disease) and renal lymphoma (extremely 
rare in the first year of life). The rarity of HDNBM 
and the fact that the condition is mostly asympto-
matic, presenting as incidental abdominal masses, 
give rise to late diagnosis and delay of chemo-
therapy, which may allow the development/late 
treatment of WT. Unfortunately, HCNBM has been 
associated with a higher frequency of anaplastic 

WT, perhaps due to a selection of non-responsive 
cell lineages by chemotherapy (2).

HDNBM is clinically diagnosed. Histopa-
thology usually cannot differentiate between se-
condary WT and NBM foci in needle biopsy speci-
mens (2). This may lead to undertreatment or late 
detection of malignant degeneration (secondary 
WT) or, on the contrary, overaggressive nephrec-
tomies under the presumed diagnosis of WT in 
all cases. Inadequate follow-up also leads to late 
diagnosis of metachronic WT, which is dramatic 
in cases of anaplastic lineage.

In this paper, we review the scarce literatu-
re dedicated to HDNBM and summarize two cases 
treated in on a referral service of Pediatric Urolo-
gy/Oncology.

MATERIAL AND METHODS

We made an analytic descriptive non-
-systematic literature review about HDNBM. The 
key words “HYPERPLASTIC DIFFUSE nephro-
blastomatosis” or “UNIVERSAL NEPHROBLAS-
TOMATOSIS” were used to find papers through 
PUBMED, with no language or time limitations. 
The abstracts were then reviewed. Papers dealing 
primarily with the persistence of NR in WT ca-
ses (association of focal nephroblastomatosis and 
WT, nephroblastomatosis associated to WT-rela-
ted syndromes or nephroblastomatosis related to 
stage 5 WT) were eliminated, as our aim was to 
review primary HDNBM as an individual clinical 
entity. The selected papers were then read in toto. 
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Any other papers of interest retrievable from the 
references were also reviewed. Gray literature was 
not included. This literature search resulted in 20 
papers reviewed in toto (Figure-1).

Two clinical cases of HDNBM presenting 
in the last 10 years to a referral hospital for Pe-
diatric Oncology were also reported, for the sake 
of illustration of clinical characteristics and image 
exams of HDNBM.

Ethical Committee consent was waived, as 
this research project involved only literature re-
view and retrospective review of anonymized data 
from case reports. Both parents consented to a re-
view and publication of anonymized clinical data, 
including photographs and image exams in medi-
cal journals or conferences.

COMMENTS

Two patients treated in our institution (re-
gional referral for Pediatric Oncology and Onco-

logic Surgery) in the last 10 years motivated this 
review.

Two cases /10 years, despite being a limited 
number, seems to conform to the disease inciden-
ce suggested by Perlman et al in the United States 
(<2 patients/year) (2). Both patients were severe-
ly ill and were late diagnoses, previously treated 
expectantly or for other nosological entities, em-
phasizing the need to popularize knowledge about 
the disease. The rarity of HDNBM, causing absent 
diagnostic consideration of the disease, absence 

of diagnostic suspicion or primary diagnosis of 
cystic kidney disease was to be blamed for late 
treatment in our cases.

Our first patient was an 18 months-
-old girl presenting bilateral nephromegaly and 
hypertension. On ultrasound, both kidneys were 
lobulated, with several round hypoechoic well 
limited solid nodules distributed throughout the 
parenchyma. She was managed expectantly. Six 
months later an MRI confirmed the ultrasound 
findings, with several peripheral cortical nodules 
slightly hypodense in T1 and T2, hypocaptating 
venous contrast, with a dominant nodule (19mm 
diameter) on the medium third of the right kid-
ney. The patient was then sent to Pediatric Onco-
logy with a presumptive diagnosis of stage 1 Wil-
ms tumor associated with HDNBN and submitted 
to chemotherapy (actinomycin+vincristine). 
Fourteen weeks later almost all nodules had re-
gressed, except for the nodule on the medium 
third of the right kidney (23x21x33mm). Che-
motherapy was continued, with the same proto-
col. 15 and 23 weeks later the nodule persisted 
(23x22mm), associated with a smaller nodule on 
the same kidney (6x6mm) and an 11x7mm one 

in the medium third of the contralateral kidney. 
80 weeks after the beginning of chemotherapy a 
CT demonstrated another exophytic nodule on the 
medium third of the right kidney (26x24x22mm) 
and 2 nodules on the medium third of the left kid-
ney (12x10x9mm). The patient was submitted to a 
limited resection, including two nodules presen-
ting in the right kidney. Histopathology diagnosed 
WT without anaplasia, involved surgical limits, 
and no nodal metastases. Chemotherapy was re-
sumed. 118 weeks after beginning chemotherapy a 
CT showed right kidney hypotrophy. The left kid-

Figure 1: PRISMA diagram describing literature review 
results.
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ney was bigger than expected for the age of the 
patient (120x46mm), and no kidney nodules were 
detected. Unfortunately, 2.5 years later the patient 
presented lumbar and leg pain, which evolved into 
paraplegia, caused by vertebral invasion and spi-
nal compression (T9-T12) by a tumor demonstra-
ted on MRI. The mass was resected and diagnosed 
as recurrent WT. Three months later a pulmona-
ry nodule and an abdominal nodule next to the 
left adrenal gland/superior pole of the left kidney 
were detected and second-line chemotherapy was 
initiated (iphosphamide, carboplatin, etoposide). 
After three cycles the pulmonary nodule disappe-
ared on CT, but the abdominal nodule persisted 
and now measured 32mm (diameter). After 8 che-
motherapy cycles a biopsy of the right kidney was 
described as recurrence of WT and the patient was 
sent to palliative treatment. Surprisingly, she is 
alive with no evidence of tumor on image exams, 
2.5 years later. Supposedly, the later biopsy diag-
nosed persistent NR as WT. A preliminary analysis 
of this clinical case shows the clinical and his-
tological difficulties to differentiate NR nodules 
and WT and the ill-defined treatment protocols 
addressing this condition.

Our other patient was a 2 months-old baby 
girl, diagnosed with bilateral nephromegaly at 2 
days of age (right kidney 70x35x38mm, left kidney 
69x41x38mm). The child had a prenatal diagnosis 
of nephromegaly and the kidneys were described on 
perinatal ultrasound as enlarged and hypoechoic 
with loss of cortico-medullary differentiation. The 
patient was referred to Pediatric Nephrology, whi-
ch decided to follow-up on the baby expectantly 
with a provisional diagnosis of autosomal domi-
nant polycystic disease. At 7 months-old a new 
ultrasound showed worsening bilateral nephrome-
galy with multiple heterogenous hypoechoic no-
dules in both kidneys. The diagnosis of HDNBM 
was then considered. CT showed multiple bilate-
ral hypodense renal nodules that did not enhance 
after endovenous contrast injection, static kidney 
scintigraphy (DMSA) showed asymmetrical enlar-
ged heterogeneous kidneys presenting irregular 
contour and multiple hypocaptating areas throu-
ghout the parenchyma. The child was admitted at 
9 months-old, presenting ventilatory restriction. 
Right and left kidneys measured 132x67mm and 

133x65mm, respectively (expected longitudinal 
dimensions for her age circa 60mm). Coagulation 
problems that needed treatment were associated. 
A percutaneous kidney biopsy showed immature 
nephrogenic tissue. The child was then submitted 
to chemotherapy designed to treat WT stage 1 ac-
cording to SIOP protocol, with a good response. 
After 6 cycles the kidneys nodules regressed. The 
patient remains asymptomatic for 1 year, with no 
evidence of malignant degeneration to WT. This 
other case illustrates again the difficulties with 
diagnosis and rare clinical symptoms of HDNBM 
(ventilatory and coagulation problems).

 Literature data about HDNBM are scarce 
and low quality, mostly due to the rarity of the 
disease. There are probably undiagnosed/unrepor-
ted cases registered as bilateral WT. Conjoint re-
view of NBM and HDNBM adds to the confusion 
and makes it difficult to differentiate the natural 
history of NBM (especially in the case of multiple 
nephrogenic rests (NR) nests presenting in syn-
dromic patients and stage 5 Wilms tumors) and 
HDNBM (3-5), which are different conditions.

Most retrieved papers consisted either of 
multicentric retrospective reviews reporting on 
long periods of time (2, 6) or case reports (1, 7-15). 
The most exhaustive paper available, a multicen-
tric review from Perlman et al., reports on 52 ca-
ses/30 years (less than 2/year), while covering more 
than 90% of the cases registered in the USA (2).

NR may be unrelated to disease and simply 
mature in due time or relate to defects of renal 
embryological maturation and pre-malignant sta-
tus, especially in syndromes related to high WT 
risk (3). NR (persistence of immature renal tissue/
embryonic metanephric residual tissue after 36 
weeks of gestation), is the physio-pathologic basis 
for (1, 3):

1 - HDNBM (diffuse, active proliferating bi-
lateral persistence of immature renal tissue);

2 - Bilateral sporadic stage 5 WT (multifocal 
bilateral persistent foci of immature renal tissue);

3 - Bilateral WT related to high risk syndro-
mes (multifocal bilateral persistent foci of immatu-
re renal tissue);

4 - “Common” unilateral non-syndromic 
WT (local persistence of immature renal tissue) (1).

Autopsies in neonates detect NR in <1% of 
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cases, mostly microscopic (5, 16). This finding is 
exceedingly uncommon in adults, suggesting that 
NR mature in most cases (5). In contrast, NR has 
been detected in approximately 1/3 of the kidneys 
resected to treat WT (99% in bilateral WT and 
41% in unilateral WT), most commonly the intra-
lobar type (5). The biological trigger to continued 
abnormal proliferation (HDNBM), maturation to 
normal tissue, or malignant degeneration remains 
unknown and is possibly related to defects in su-
ppression genes (2, 5).

NBM/persistence of NR, HDNBM and WT 
are different diseases, while interrelated.

NR nests may be perilobar (well-circu-
mscribed and limited to the periphery of the re-
nal lobe) or intralobar (poorly circumscribed and 
found anywhere in the renal lobe). They may also 
be classified according to their stage of develop-
ment (dormant, hyperplastic, regressing, or scle-
rosing). Only hyperplastic NR are active and are 
the physio-pathologic basis of HDNBM, including 
malignant degeneration. For histologic details 
concerning NR and their relationship to WT, plea-
se see the excellent review by Hennigar et al. (5).

 HDNBM is a pre-malignant condition sho-
wing diffuse and bilateral nephromegaly. The cor-
tical surface of both kidneys is composed mainly 
of hyperplastic blastematous tissue nodules, cau-
sed by the massive proliferation of diffuse foci of 
metanephric persistent tissue throughout the pa-
renchyma (2).

The disease is typical of the first two years 
of life: no patient older than 3 years of age has 
been reported to this moment. Children typically 
present with bilateral diffuse nephromegaly, with 
an irregular surface (Figure-2A). The median wei-
ght of affected kidneys may attain 10 times nor-
mal (2). Unilateral cases are exceptional (9). Se-
vere asymmetry suggests malignant degeneration 
attaining dominant nodules, which are suspicious 
of WT, as in our first patient. Syndromic cases 
(Beckwith-Wiedemann syndrome and hemihyper-
trophy) are very uncommon (2). Hypertension (2) 
or secondary mechanical symptoms (especially 
respiratory restriction) have been sporadically re-
ported. Our second patient had to be mechanically 
ventilated until chemotherapy-induced regression 

of the masses. Coagulation defects (acquired fac-
tor VII deficiency) were related in two case reports 
(1, 7) and presented in our second case, possibly 
associated with the secretion of hyaluronic acid 
by embryonal cells (7, 17).

Radiologically the kidneys are massively 
enlarged, with a shell-like nodular expansion of 
the cortex. The main characteristics of the disease 
by imaging are:

1 - Ultrasound: homogenous multiple hy-
poechogenic solid peripheral nodules, that may be 
confounded with the multiple cysts typical of here-
ditary polycystic dominant kidney disease.

2 - Static scintigraphy (DMSA): nephrome-
galy with multiple “cold” areas.

3 - CT: multiple isodense hypocaptating 
peripheral uniform nodules. The unaffected com-
pressed central parenchyma shows a characteristic 
striated appearance, with dentate spiculations (“stag 
antler” appearance), that may also be shown in ex-
cretory urography. This “stag antler” appearance 
may delay the correct diagnosis by misdiagnosing 
dominant polycystic renal disease, especially as ul-
trasound may wrongly assume the multiple hypo-
echogenic nodules as cysts. True cysts may rarely 
be present and add to the diagnostic difficulties 
(18). Secondary compression and deformities of the 
calyces may be shown (18, 19).

4 - MRI (gold standard): nodules hypoin-
tense to the cortex and isointense to the medulla 
in T1 and hyperintense in T2 weighted images, 
hypocaptating as compared to normal kidney 
tissue (2, 8) (Figure-2B). MRI can help to diffe-
rentiate hyperplastic nodules and WT, as benign 
nodules are characteristically uniform and ovoid/
lenticular, while WT tends to be spherical, exo-
phytic, and heterogeneous, due to interposed areas 
of hemorrhage and necrosis (10). Those differen-
tial characteristics may not present, especially in 
small tumors. MRI may differentiate hyperplastic 
and sclerotic non-proliferative residual nodules 
(dark on T2), aiding to define treatment results 
and prognosis.

Macroscopically DHNBM shows as a rind-
-like expansion of the renal cortex with tan-white 
discrete nodules, corresponding roughly to CT and 
MRI descriptions. WT and NBM nodules usually 
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cannot be differentiated in a needle biopsy, and 
open biopsies are debatable, as they may trans-
form WT cases into ≥stage 3. This represents a 
serious hindrance, as the ONLY histological dis-
tinction between metanephric persistent tissue 
and WT is the fibrous pseudo-capsule encircling 
malignant nodules. In other words, WT and NBM 
nodules share the same histopathological descrip-
tion (primitive epithelial and blastematous cells 
arranged in a confluence of nodules, with nume-
rous mitosis - Figure-2C, 2D) (5, 20). As the needle 
must traverse the interface between normal renal 
tissue and the nodules, capturing a fragment of 
the pseudo-capsule to be detected by the patholo-
gist, the ability to determine the presence of ma-
lignant degeneration is present at the best in 1/3 
of the patients (2). Considering this limitation and 
the typical presentation of HDNBM, most suggest 
that a biopsy is unnecessary for the initial diag-
nosis of HDNBM (20) and that the diagnosis of 
possible malignant degeneration depends on the 
detection of persistent or growing nodules after 
chemotherapy.

There are no guidelines about HDNBM 
treatment (1). Most authors recommend frontline 
chemotherapy, regardless of demonstrable malig-
nant degeneration, usually with the same protocol 
used to treat stage 1 WT (2, 4, 6), as most patients 
expectantly treated developed WT in a relatively 
short period of time (2). The usage of cis-retinoic 
acid, based on the fact that retinoic acid signa-
ling is critical for normal renal development and, 
consequently, may affect the proliferation of NR 
has been successful in cases irresponsive to che-
motherapy, with good results, including reversal 
of coagulation problems (7, 14, 15). The logical 
principle is to reduce the number of cells capable 
of malignant degeneration. The disease normally 
responds with regression of the nodules, but the 
length of the treatment is controversial. As the 
proliferative characteristics of NR are unpredic-
table, initially respondent patients may still har-
bor dormant nests that may reactivate even after 
chemotherapy. A proof of this concept is the oc-
currence of metachronic WT after chemotherapy 
(5). Regression corresponds histologically to the 
progressive differentiation of embryonal tissue 
into sclerotic rests (2), which may be demonstra-

ted in MRI. However, nodules may recur, as well 
as degenerate into metachronic WT (2, 7). Growth, 
recurrence or non-responsiveness of a nodule su-
ggest WT and indicate resection, preferably with 
nephron-sparing techniques (4, 6, 13, 14).

Between a third and half of the patients 
develop metachronic WT (2). The risk persists for 
many years after ending treatment, the oldest pa-
tient reported being 11 years-old (2). Patients may 
develop more than one WT.

The ill-defined protocols to treat HDNBM 
gave rise to many doubts among our oncologists, 
and lead to an unusually prolonged course of 
chemotherapy in case 1, as the patient showed a 
partial response to the drugs. Active treatment is 
both pragmatic (most patients treated expectantly 
developed WT in a relatively short period of time) 
and logical (to reduce the number of cells capable 
of future malignant degeneration), but active tre-
atment may be able to select the aggressive cell li-
neages, enabling future development of anaplastic 
tumors (6 times more common than among cases 
of sporadic WT) (2).

HDNBM normally responds to chemothe-
rapy with quick regression of the proliferative no-
dules, but the length of the treatment is controver-
sial and the problem may recur (2, 7). Regression 
may be demonstrated histologically (10), with di-
fferentiation of embryonal tissue. Sclerotic rests 
may also be demonstrated in MRI (2).

 Growth, recurrence or non-responsiveness 
of any nodule during chemotherapy suggests WT, 
and the tumor should be resected, preferably using 
nephron-sparing techniques (4, 6, 13, 14). The 
description of affected resection margins is pro-
blematic and arguable, because of the histological 
similarity between WT affecting the margin and 
NR surrounding the margins. The patients may 
develop WT after chemotherapy. The risk persists 
for many years after the ending of treatment (2). 
Also, patients may develop more than one WT and 
anaplastic tumors are relatively common. Close 
follow-up is needed in this particular population 
even after good control of the primary disease, as 
successful treatment of anaplastic tumors depends 
on the complete early resection of low-stage tu-
mors. Follow-up should extend at least for 7 years 
(2). Based on the cases described, the known dou-
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bling times for WT and the high risk of anaplastic 
WT, ultrasounds should be obtained every 3 mon-
ths, complemented with MRI imaging in case of 
suspicious findings (2, 3).

CONCLUSION

HDNBM is a rare condition affecting chil-
dren on their first two years of life, commonly 
presenting either as bilateral nephromegaly and/
or malignant degeneration (WT). The diagnosis 
depends on the presence of bilateral nodular ne-
phromegaly. MRI offers the best accuracy among 
image exams. A restricted biopsy is unable to 
distinguish between HDNBM and WT. HDNBM is 
treated by chemotherapy, generally with the same 

Figure 2 – A) Nephromegaly associated with HDNBM (10 months-old female). B) Nephroblastomatosis, typical 
appearance: multiple nodules, hyperintense in T2 (10 months-old female). C) (scale = 400 µm) and D) (scale = 200 µm): 
Nephroblastomatosis areas (marked with #) presenting primitive epithelial and blastematous cells arranged in a confluence 
of nodules with numerous mitosis. Please observe the absence of a capsule dividing nephroblastomatotic areas and normal 
kidney parenchyma (marked with *), that would be present is Wilms tumor. 2 years-old female, hematoxylin-eosin staining, 
digitalized photomicrography (magnification 40x).

protocol used to treat stage 1 WT, but the duration 
of the treatment remains to be determined. Secon-
dary malignancy attains most patients, especially 
after a late diagnosis. The incidence of anaplastic 
WT is disproportionately high.

ABBREVIATIONS

HDNBM = Hyperplastic diffuse nephroblastoma-
tosis;
WT = Wilms tumor;
NR = nephrogenic rests;
US = ultrasound;
CT = computerized tomography;
MRI = magnetic resonance imaging
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INTRODUCTION

The prevalence of urinary lithiasis ran-
ges from 8% to 19% in males and 3% to 5% in 
females in Western countries and varies greatly 
worldwide (1). These numbers are rising parti-
cularly due to changes in lifestyle including a 
higher intake of animal protein and carbohydra-
tes and less physical activity, leading to an in-
creased prevalence of obesity and diabetes (1-3). 
These changes also reflect in the gender gap and 
stone composition (4). Clinical symptoms, main-
ly renal pain, develop in approximately 50% of 
urinary stone patients and require intervention 
(5). Additionally, 50% of the affected patients 
will experience a recurrence during their lifetime 
(6). Lower pole stones (LPS) account for appro-
ximately 35% of renal calculi and may remain 
asymptomatic in many patients. On the other 
hand, treatment of such stones is challenging 
due to the difficulty in eliminating fragments 
and anatomical access to the inferior renal calyx 
(7). A great debate has arisen regarding the best 
management of LPS and many controversies still 
exist since large randomized studies are scarce 
in the literature. Some reviews and metanalysis 
have been published and made a significant con-
tribution for a better understanding of this issue 
but, unfortunately, many of these reviews are 
based in heterogeneous and low-quality studies. 
Currently, the management of lower pole stones 
includes watchful waiting, extracorporeal litho-

tripsy (SWL), flexible ureterorenoscopy (FURS) 
and percutaneous nephrolithotripsy (PCNL) with 
its variations including mini, ultramini, micro 
and supermini PCNL. The success rates for each 
of these treatment modalities is related to stone 
burden and composition, patient’s body habitus 
and anatomy as well as the surgeon’s experience. 
The main differences among these modalities is 
related to their different degrees of invasiveness, 
anesthetic requirement, stone clearance, compli-
cations and costs (8).

 The aim of this article is to review the 
results of each of these treatment modalities ac-
cording to the stone burden and patient’s charac-
teristics in order to help urologists decide what 
is the optimal approach to manage lower pole 
stones in each patient.

MATERIALS AND METHODS

 A PubMed database search was conducted 
in August-September 2020 using the following 
Medical Subject Heading (MeSH) terms in several 
combinations: lower pole, lower calyx, inferior 
calyx, renal stones, urinary stones, urinary li-
thiasis, renal anatomy, treatment, extracorporeal 
lithotripsy, flexible ureteroscopy, percutaneous 
nephrolithotripsy, costs. We included original 
articles published between 1990 and 2020, in 
English or Spanish languages. Studies involving 
children, review articles, and case reports were 
not included. Initially 152 articles were reviewed, 
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81 studies were not analyzed due to reasons sho-
wn in the flowchart, 71 articles were included in 
the final analysis. The flowchart of the study is sho-
wn in Figure-1.

 We aimed to present, in a summarized way, 
the optimal treatment for lower pole calculi accor-
ding to the stone burden, taking into consideration 
the stone-free rates, hospitalization and complica-
tions of each type of procedure.

Renal anatomy - The inferior calyx
 The anatomy of the collecting system may 

influence the treatment outcome for kidney stones 
(9). Sampaio and Aragão, in 1992, described the 
lower pole spatial calyceal anatomy using an en-
docast and suggested that some anatomic features 
could impact fragment clearance (10). Sampaio et 
al. showed that the angle between the calyx where 
the stone is located and the renal pelvis (infun-
dibulopelvic angle) influences stone elimination 
(11). Among 146 endocasts obtained from 73 adult 
cadavers, 74% presented an obtuse infundibulo-
pelvic angle in the lower pole, 60.3% had lower 
pole infundibula with diameters ≥4mm and 56.8% 
of the lower poles drained multiple calyces (12). In 
a study published in 1997 (11), the authors descri-
bed a technique to measure the infundibulopelvic 
angle. The first line (line I) links the central axis 
of the superior ureter with the central axis of the 
ureteropelvic junction and the second line (line II) 

follows the orientation of the main infundibulum 
in the lower calyx where the stone is located. The 
infundibulopelvic angle is measured between lines 
I and II. In another study with 74 patients sub-
mitted to SWL for LPS, 52 presented an infundi-
bulopelvic angle >90° (obtuse) and 75% of them 
eliminated the fragments within 3 months while 
in patients with an infundibulopelvic angle <90° 
(acute) the clearance rate was 23% (12). Althou-
gh Elbahnasy et al. (13) used a slightly different 
method to measure the infundibulopelvic angle, 
in their cohort with 34 patients, significant larger 
infundibulopelvic angles were identified in stone-
-free patients following SWL (75 vs. 51 degrees, 
p=0.009). A retrospective study with 116 patients 
comparing five different anatomic characteristics, 
demonstrated that infundibulopelvic angle was 
the only significant factor to predict stone-free 
rates after SWL (34% in patients with an acute 
angle vs. 66% for obtuse angle, p=0.012) (14).

 The infundibular length, measured from the 
bottom of the infundibulum to the lower lip of the 
renal pelvis (13), is also related to stone clearance. In 
a study with 13 patients who underwent ureteros-
copy and 21 submitted to SWL, shorter infundibular 
lengths (≤3cm) were related to better stone clearance 
following SWL (13). Another study with 151 patients 
comparing SWL, PCNL and FURS also demonstrated 
higher SFR in patients submitted to SWL with an 
infundibular length <3cm (15).

Figure 1 - Flowchart of the study.

152 articles searched in PubMed 

  81 articles excluded - 13 duplicated 

  10 articles not in English or Spanish 

  15 articles on stones in children 

  48 articles – other (case reports, low quality, etc) 

   71 articles included in the final analysis 
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 Narrow infundibula (<4mm) (10) and com-
plex lower pole calyceal anatomy are also related to 
lower SFR in several studies (1, 11, 13, 16) although 
another study with a large number of patients did 
not demonstrate significant difference in SFR when 
analyzing these specific characteristics (14). The pre-
sence of two or more favorable or unfavorable cha-
racteristics, though, was more significant than any 
isolate factor (15).

 An acute infundibulopelvic angle is related 
to a decreased stone clearance following treatment. 
Longer lower pole infundibulum length with narrow 
diameters and complex calyceal anatomy seem to be 
related to lower SFR in LPS.

General overview of the current available me-
thods of LPS treatment

 SWL is a non-invasive method of stone tre-
atment introduced in 1980, performed under seda-
tion and in an outpatient setting with a low com-
plication rate (17). The success of SWL is highly 
affected by:

• Stone burden - the likelihood of success 
decreases for stones >20mm.

• Stone composition - cystine, brushi-
te and very soft stones (struvite) with a 
high amount of organic matrix (18).

 When stone composition is unknown, stone 
density (as measured by Hounsfield units on CT) can 
predict stone fragility and response to SWL.

 According to Joseph et al., the stone-free 
rate (SFR) for stones with less than 500HU, between  
500-1000HU and more than 1000HU is 100%, 87.5% 
and 54.5%, respectively (19).

• Stone location - LPS represent a chal-
lenge to SWL especially when the infun-
dibulopelvic angle is acute; results are 
poorer when compared to stones loca-
ted in the upper pole or renal pelvis. In 
the multicentric trial study Lower Pole I, 
conducted by Albala et al., postopera-
tively SFR at 3 months for LPS treated 
with SWL in comparison to PCNL was 
95% for PCNL versus 37% for SWL (20).

• Obesity - obese patients represent a 
challenge for SWL, first because there 
are weight limitations on the lithotrip-
ter table or gantry, the second challenge 

is positioning patients with high body 
mass index (BMI) to target the stone as 
the focal length of most lithotripters va-
ries from 12-16cm (18), and third, the 
excess adipose tissue dampens energy 
from the shock wave as it travels to the 
focal point (21).

 FURS is a minimally invasive method that 
gained popularity among urologists due to its high 
success rates and low incidence of complications. 
The method is not affected by obesity and can be 
performed in anticoagulated patients or during 
pregnancy, under general or spinal anesthesia and 
in outpatient or short hospitalization settings. The 
major drawback of FURS is its costs; many disposa-
bles such as guide wires, baskets, access sheaths and 
laser fibers might be needed in a regular procedure, 
although they are not mandatory in all situations.

 PCNL is the most efficient method in terms 
of stone-free rates but is also the one with the hi-
ghest morbidity among all the above cited methods, 
and the complications include bleeding, lesion of ad-
jacent organs and urinary extravasation. PCNL has 
passed through changes in recent years especially 
regarding miniaturization of the tracts and new 
sources of energy aiming the reduction of compli-
cations while maintaining the same SFR. Currently, 
miniperc (16-18/20Fr), ultramini perc (11-14Fr), the 
microperc (<10Fr) and other variations are descri-
bed in the literature. Generally, miniaturized PCNL 
is indicated for stones <30mm. Kirac et al. published 
a comparison between miniperc and FURS for LPS 
<15mm and found 91% SFR for both methods with 
a shorter operative time but longer hospital stay for 
miniperc (22).

 Despite the known advantages and disad-
vantages of each method, controversies on the tre-
atment of lower pole stones arise and many of them 
are still not resolved in the literature. Some of the 
advantages and disadvantages of each method are 
summarized in Table-1 (23).

Asymptomatic lower pole stones <10mm - acti-
ve surveillance

 The natural history of asymptomatic renal 
stones is controversial. Glowacki et al. (24) evaluated 
the outcome of asymptomatic calyceal stones and 
estimated the risk of a symptomatic stone episode 
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Table 1 - Advantages and Disadvantages of methods for LPS treatment (modified from Moore SL et al.) (23).

Treatment method Advantages Disadvantages

SWL Non-invasive;
Outpatient setting;

Performed under sedation;
Low incidence of complications;
Severe complications are rare

Highly dependent on stone burden;
Low efficiency for stones > 900HU and obese patients 

(skin-stone distance >10 cm);
Low SFR for LPS;

Contraindicated for pregnant patients and coagulopathies;
High capital equipment cost

FURS Minimally invasive;
Short hospital stay;

Suitable for all types of stones;
Low incidence of complications;

Major complications are rare

Unable to reach lower pole in some cases;
Residual fragments;

High cost of disposables;
Need for postoperative stent

PCNL High SFR;
Short procedural time; (compared 

to FURS);
Good cost-benefit

Invasive;
Contra-indicated in coagulopathies;

Higher incidence of complications than SWL and FURS;
Major complications possible (hemorrhage, colonic 

lesions, hemothorax);
Longer hospitalization

SWL = Extracorporeal shockwave lithotripsy; PCNL = Percutaneous nephrolithotripsy; FURS = Flexible ureteroscopy

or need for intervention to be approximately 10% 
per year with a cumulative 5-year event probability 
of 48.5%. Inci et al., in a prospective study eva-
luating the outcome of asymptomatic lower pole 
stones, reported 33% disease progression (defined 
as pain experienced during follow-up, stone gro-
wth or need for intervention) and 11% intervention 
rates during a 52-month follow-up period (25). Koh 
et al. reported overall incidences of spontaneous 
stone passage, progression and intervention for 
asymptomatic calyceal stones of 20%, 45.9% and 
7.1%, respectively (26). Based on the current lite-
rature, the American Urological Association (AUA) 
recommends watchful waiting as a valid option for 
asymptomatic lower pole stones (27, 28). The Eu-
ropean Association of Urology (EAU) extends this 
recommendation to patients with lower pole sto-
nes up to 15mm (29). The exceptions to these re-
commendations are patients with a solitary kidney, 
those with poor access to medical assistance, airline 
pilots and military personnel. Additionally, treat-
ment should be recommended if urinary infection 
develops (27, 28).

 In patients under active surveillance for 
asymptomatic stones, imaging studies are highly 
recommended every six or 12 months in order to 

assess stone growth, hydrocalyx or the formation 
of new calculi (30).

Interventional treatment of lower pole stones 
<10mm

 There are two main treatment modalities 
for stones <10mm located in the lower pole: 
SWL and FURS. PCNL is considered a second 
line treatment.

 Extracorporeal shockwave lithotripsy is a 
good choice for small caliceal stones due to its no-
ninvasive nature. SWL is more acceptable by pa-
tients when compared to FURS (31). Results depend 
greatly on stone characteristics, especially stone 
burden and density, body habitus and on renal ana-
tomy, including infundibulum-pelvic angle, length 
and diameter of the infundibulum. Torricelli et al. 
reported overall fragmentation, success and stone-
-free rates of 76%, 54% and 37%, respectively in a 
prospective study with non-contrast CT performed 
90 days after the procedure (32). The authors repor-
ted better results for patients with BMI <30kg/m2, 
stones ≤10mm, stone density <900HU and an infun-
dibular length of 25mm or less. Hoag et al. reported 
a success rate of 57% (residual fragments less than 
3mm) after SWL for LPS <10mm (33). Similarly, in 
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Table 2 - Stone-free rates for LPS 10-20 mm at two or three months after treatment.

Type of study Nº of patients SWL (%) FURS (%) Miniperc (%) p-value

Bozkurt et al., 2011 (39) Retrospective 79 - 89.2 92.8 0.571

El Nahas et al., 2012 (40) Retrospective 89 67.7 86.5 - 0.038

Kumar et al., 2015 (41) Prospective 180 78.4 85.4 - 0,34

Vilches et al., 2015 (42) Prospective 41.2 75.0 - <0.05

Kumar et al., 2015 (43) Prospective 126 73.8 86.1 95.1 0.01

Chan et al., 2017 (44) Retrospective 225 48.5 42.9 66.7 0,59

Zeng et al., 2018 (45) Prospective 160 - 82.5 93.8 0.028

Ozgor et al., 2018 (46) Retrospective 241 77.9 89.0 - 0.029

Jin et al., 2019 (47) * Prospective 220 - 97.3 99.1 0.622

* stone free considered as the occurrence of fragments <3mm

the 3-month follow-up, Pearle et al. reported a sto-
ne-free rate of 35% for a single-session SWL and 
50% for FURS. The operative time was shorter for 
SWL when compared to FURS (66 minutes x 90 mi-
nutes). Minor intra and post-operative complications 
were 25% for SWL and 40% for FURS. Patients sub-
mitted to SWL reported better quality of life when 
compared to FURS (31). The influence of lower pole 
anatomy on fragment clearance and better SFR after 
SWL is controversial: Elbhanasy et al., reported in 
1998 that a wide infundibulopelvic angle or short 
infundibular length and broad infundibular width 
are significant favorable factors for stone clearan-
ce following ESWL (13). Sener et al. reported 91.5% 
success (residual fragments <3mm) for SWL and 
100% for FURS in a prospective study where results 
were checked with KUB+ultrasound performed three 
months after procedure, but patients treated by SWL 
needed a mean of 2.7 procedures to achieve these 
results (34). The stone-free rate for FURS reported 
by Orywall et al. was 89% in the first post-operative 
day, evaluation was performed by KUB+ultrasound 
(35), similar to the results obtained by Jessen and 
colleagues with a SFR of 88.3% in 111 patients with 
a total mean stone size of 7.47±3.95mm (36), and 
Perlmutter et al. who reported a SFR of 90.9% in 44 
patients with LPS of median 6.89mm (37).

Treatment of lower pole stones 10-20mm
 Patients with medium sized LPS, between 

10 and 20mm, can be treated with SWL, FURS and 
PCNL, especially in its variants including miniperc, 
ultraminiperc, super mini PCNL, and microperc. Mi-
niperc refers to all percutaneous surgeries perfor-
med with a tract that has a diameter smaller than 
20Fr. This way, there are variants like mini-perc 
(16-20Fr), ultra-mini perc (12-14Fr), super-mini 
perc (12Fr) and micro-perc (4.8Fr- All-seeing-
-needle®). There are no studies comparing these 
modalities in the treatment of LPS.

 SWL stone-free rates are more influenced 
by stone burden and composition and by patient’s 
body habitus, overall obesity as well as renal ana-
tomy as previously stated (38). Many studies com-
paring the results of SWL, FURS and PCNL have 
been published and some of them are summarized 
in Table-2 (39-47).

 Stone-free rates, which means the com-
plete absence of residual fragments, are higher 
for patients submitted to PCNL (and its variations) 
and FURS when compared to SWL in most of the 
studies. Regarding micro-perc, the reported stone-
-free rate is 85% but there is only one retrospecti-
ve article published on this modality of treatment 
for lower-pole stones (48).
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 The re-treatment rate (63.4% vs. 2.1% and 
2.2%, p <0.001) and the need for auxiliary procedu-
res (20.2% vs. 8.8% and 6.6%, p <0.02) are signifi-
cantly higher for patients submitted to SWL when 
compared to those treated with FURS or miniperc 
(43). The mean number of SWL sessions required to 
reach good results is 2.8 (46).

 Operative time ranges from 26 to 49 minutes 
for SWL, 39 to 52 minutes for FURS and 60 minutes 
for PCNL with no significant differences among the 
three modalities (41). Although in a study including 
stones in different renal locations, supine miniperc 
presented shorter operative and fluoroscopy times 
compared to procedures performed in prone position 
(58.1±45.9 vs. 80.1±40.0 min, p=0.025 and 3.0±1.7 
vs. 4.9±4.5 min, p=0.01, respectively) (49).

 Mean hospital stay ranged between 2.1 and 
3.1 hours for SWL, 21.1 and 31.1 hours for FURS and 
74.4 hours for miniperc (43, 50).

 One of the advantages of FURS, is the pos-
sibility of treating patients submitted to anticoagu-
lation therapy and during pregnancy. Also, there is 
no influence of obesity on its results. For stones with 
>15mm, though, fatigue could impact in the results 
and Hui et al. suggests that this can be minimized by 
a two-shift operation which also would increase the 
clearance rates (51).

 Complications of these procedures are, in 
general, minor, and are classified as grades 1, 2 or 3 
(6%, 12% and 5% respectively) by the Clavien-Dindo 
modified classification (52). The most common com-
plications are pain, gross hematuria, fever, urinary 
tract infection and sepsis. Urinary tract infection and 
gross hematuria are more frequent in patients sub-
mitted to mini PCNL (43) and pain is more frequent 
in those treated by SWL (41). Steinstrasse after SWL 
is reported to occur in 4% of patients with stones 
less than 20mm, rising to 5-10% for stones >20mm 
(53). Sepsis is the most serious complication and oc-
curs between 0.9% and 5% of the cases (47). Severe 
complications like ureteral avulsion, arteriovenous 
fistulae and severe kidney injuries have been des-
cribed after FURS but are rare (54). Complications 
are higher for miniperc when compared to SWL and 
FURS but not significantly (43, 44).

 Transfusion is rarely needed in patients sub-
mitted to SWL or FURS, but for patients treated by 
miniperc, the rate is around 4% (50). Mortality is low 

in FURS and six cases have been described in the 
literature until 2016, four of them due to sepsis, one 
due to hemorrhagic complications and another one 
because of anesthetic complications. In three of the 
four cases of sepsis, non-treated UTI was present be-
fore surgery (55). The mortality rate among patients 
submitted to PCNL is reported to be 0.03% generally 
due to sepsis and hemorrhage (56).

 In the author’s view, choosing between FURS 
and miniperc for the treatment of 10-20mm LPS will 
depend on several factors including stone burden, 
patient’s body habitus, clinical condition and expec-
tations, type of equipment the surgeon has access to 
(laser, scopes, fibers, etc.) and his expertise in one or 
the other method.

Repositioning of LPS
 The technique of lower calyx displace-

ment to an upper or medium calyx where the ac-
cess is easier was first described by Kourambas 
and colleagues (57) and more details were discus-
sed by Auge et al. in 2001 (58). The aim of this 
maneuver is to improve stone-free rate and reduce 
ureteroscope damage. Schuster et al. reported an 
improvement in the success rate for LPS 10-20mm 
from 29% to 100% in cases where repositioning 
was used (59). There are still controversies on this 
issue once the literature is scarce with small num-
bers of studied cases, but a recent survey showed 
that 56% of urologists reposition lower pole sto-
nes during flexible ureteroscopy (60).

Influence of scope type on results of FURS for 
lower-pole stones

 With the advent of digital flexible ureteros-
copes and, more recently, single-use digital scopes, 
a question arises: do these new devices improve re-
sults and reduce complications of lower-pole stone 
treatment? One study compared prospectively the 
Polyscope®, a first generation single-use flexible 
ureteroscope with the Olympus P5®, a re-usable op-
tical flexible scope. The single session SFR, for lower 
calyceal stones, was significantly better for URF-
P5®than Polyscope® (82.0% vs. 69.2%, p=0.022) and 
the complication rate presented no difference (15.3% 
vs. 15%, p=0.3) (61). A more recent study compared 
the Olympus P6®, a last generation re-usable fibe-
roptic scope with the Lithovue®, a first-generation 
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single-use digital scope and reported a lower compli-
cation rate for the single-use scope (5.4% vs. 18.0%, 
p <0.05) (62). In another study, not addressed for LPS 
only, but for stones located in all calyces, there was 
no difference in SFR and complications when com-
paring the Lithovue® with the Storz Flex X2S® (last 
generation fiberoptic) and the Flex XC® (digital) (63).

 Although a definite study proving the ad-
vantage of one type of flexible ureteroscope for tre-
atment of stones located in the lower pole still does 
not exist, studies have been published showing that 
there is a correlation between the technical difficul-
ty of the procedure, like treating lower-pole stones 
with a very acute infundibulo-pelvic angle, and a 
higher incidence of ureteroscope malfunction (64). 
The combination of aggressive active deflection of 
the flexible ureteroscope and simultaneous passage 
of the holmium laser probe may stress the fiberoptic 
system and result in fiber breakage (65). Ozimek et 
al. evaluated the occurrence of damage in reusable 
flexible ureterorenoscopes and found that in 32 of 
423 (7.5%) cases the scopes were defective after the 
procedures. Thirty-one of 32 cases (96.86%) with 
proven scope damage were related to exploration of 
the lower pole and in 20 of 23 cases (86.96%) it was 
for stone treatment in that location (66).

Treatment of lower pole stones >20mm
 Traditionally PCNL has been the most effec-

tive method for stones larger than 2cm. According 
to Pardalidis et al., a 98% SFR was observed after 
a single session treatment in 48 patients with LPS 
>2cm, using the conventional 26Fr rigid nephrosco-
pe. The mean hospital stay was 2.3 days. Fever was 
the most common complication, occurring in 6.9% 
of patients and no cases of hemorrhage were repor-
ted (67). New technologies, such as 3D printing have 
been recently described to facilitate the percutaneous 
access and reduce operative time, complications (68), 
and fluoroscopy time (69). Microperc, a miniaturized 
version of the PCNL which uses a 4.8Fr “All-seeing 
needle®” coupled to an 8Fr microsheath and a 360 
micron fiber laser, has been used by some authors 
for treating LPS up to 29mm with a 85% SFR in the 
post-operative day30 CT scan (48). Flexible urete-
roscopy has been used as an alternative method for 
treating LPS >2cm. A SFR of 93.3% was reported in 
a study with 15 patients and stones 20-25mm not 

only located in the lower calyx. However, the mean 
number of sessions needed to reach these results was 
2.3, ranging from two to four (70). In another stu-
dy, Takazawa et al. reported a 100% SFR (conside-
ring residual fragments <4mm) after a mean of 1.4 
sessions per patient (range 2-4). No intra-operative 
complications occurred and fever was the only com-
plication observed in three of the 20 studied patients 
(15%) (71). SWL is not recommended for treatment 
of lower pole stones >2cm according to the AUA and 
EAU guidelines (27-29).

CONCLUSIONS

 Watchful waiting is recommended for 
asymptomatic LPS <10mm, except in cases of soli-
tary kidneys and in other particular situations. SWL 
and FURS are both good options for symptomatic 
LPS <10mm, FURS has advantages in obese, preg-
nant and anticoagulated patients. For treating LPS 
10 to 20mm, FURS has currently the best cost-be-
nefit, but Miniperc has a higher SFR although with 
a higher morbidity. Repositioning LPS to a more fa-
vorable calyx probably improve results and decrea-
ses endoscope damage but more studies are needed. 
Single-use ureteroscopes are probably recommended 
for LPS located in calices with a very acute infundi-
bulum-pelvic angle where the chance of endoscope 
damage is higher. PCNL is the best treatment moda-
lity for stones >20mm.
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INTRODUCTION

Prostate cancer is the most prevalent cancer 
in the male population, and although it may have 
a mainly indolent course, it can also progress to 
metastatic cancer, which has a median survival of 
42 months (1-3).

The first line of treatment for metastatic 
prostate cancer aims to eliminate testosterone’s sti-
mulatory effect (4) and inhibit disease progression. 
Both surgical and pharmacological approaches can 
achieve testosterone castration levels. With ap-
propriate treatment, men with prostate cancer can 
live longer, making it necessary to minimize the 
risks of harm, considering general health, sexuali-
ty, psychological, and economic effects in the long 
term (5, 6).

Financial toxicity is an exponentially gro-
wing concern as it directly influences the quality of 
life and treatment adherence, culminating with wa-
sted resources, and suboptimal clinical outcomes.

However, about one-third of the oncolo-
gists express a high degree of discomfort discussing 
costs with patients (7-11) and both caregivers and 
patients avoid discussing cost-related issues due to 
factors such as potential bias to treatment recom-

mendations. In metastatic prostate cancer disease, 
urologists play an essential role in helping patients 
decide the best treatment. It is crucial to consider 
the treatment’s economic impact, beyond clinical 
factors, patient desires, and expectations.

To further understand the underuse of sur-
gical castration (12) even among urologists, we 
consecutively and anonymously interviewed one 
hundred urologists during a urology meeting. They 
answered a survey with multiple-choice questions 
regarding their perceptions of value, cost, and 
pharmacoeconomic issues concerning metastatic 
prostate cancer castration treatment.

MATERIALS AND METHODS

Briefly, a questionnaire assessed the envi-
ronment of practice (public, private, or academic) 
and the country region. The urologists were asked 
whether they treated patients with metastatic pros-
tate cancer, and the current percentage for chemi-
cal or surgical castration use, totalizing 100%. Also, 
if the remuneration for the surgical castration were 
ten times higher than it is, how would this percen-
tage change, and the three main reasons for choo-
sing medical castration. The next question asked: 

Perception of castration value over cost in the 
metastatic prostate cancer scenario: a contemporary 
pharmacoeconomic perspective
______________________________________________________________________________________________
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by opting for surgical castration, how many avoi-
ded pharmacological castrations could save enou-
gh resources for one patient to have access to a 
second-generation antiandrogen.

ANOVA compared repeated measures by 
means across one or more variables, and the Cohen 
test measured the effect size using the SAS System 
for Windows (Statistical Analysis System), 9.4 ver-
sion, SAS Institute Inc, Cary, NC, USA.

RESULTS

Among one hundred urologists scree-
ned for the study, 34 either did not treat prostate 
cancer routinely or refrained from participating. 
Among the participants, 37.8% had more than 15 
years of practice, and 21.2% worked in an acade-
mic center.

Pharmacological castration is regularly 
offered for 78.05% of patients (mean, SD 28.06, 
median 90%); 62.5% in academic versus 82.2% 
in non-academic centers, p=018. That rate would 
drop significantly to 54.21% (mean, SD 38.88, me-
dian 50.00%, p <0.0001), a major effect (0.88) on 
Cohen’s test, if money compensation for the pro-
cedure would increase 10-fold.

Those that considered surgical castration 
cost-effective (60.6%), are significantly more 
susceptible to financial incentives (p=0.036). In 
contrast, those who usually choose pharmacologi-
cal castration due to convenience, remuneration, 
and modernity are considerably less susceptible 
(p=0.044).

When asked about the number of surgical 
castrations needed to save enough money to pro-
vide one patient with access to a second-genera-
tion antiandrogen the answers were: the rationa-
le is not valid by n=23 (34.85%), 5-15 by n=29 
(43.93%), and 16-25 by n=14 (21.21%) urologists.

DISCUSSION

Financial toxicity can be as devastating as 
other adverse medical events, causing patient dis-
tress, morbidity and mortality. Surgical castration 
can be significantly less expensive than pharma-
cological with similar oncological and functional 
impact (13).

However, chemical castration is still the 
preferred choice, even for patients who need li-
felong androgen deprivation therapy (14). The 
current study shows that it is regularly offered 
for 78.05% of patients (mean, SD 28.06, median 
90%); 62.5% in academic versus 82.2% in non-
-academic centers, p=018.

Urologists infrequently offered patients a 
choice or considered patient’s beliefs and prefe-
rences, implying limited patient participation in 
the management of their care as previously repor-
ted (15). By not offering choice, the opportunity 
for a shared decision making is hampered. On the 
other hand, the percentage of pharmacological 
castration offered would significantly drop if sur-
gical castration was best remunerated. This could 
be one reason why many urologists still choose 
pharmacological treatment over orchiectomy, 
considering the significant influence of pharma-
ceutical industries in this specific field, while sur-
gical treatment is still inadequately compensated.

Surgical and pharmacological castration 
has shown similar oncological results. Still, men 
are supposedly more prone to refuse orchiectomy 
based on the cosmetics and psychological factors 
regarding self-image and its irreversibility.

Though controversial, according to Sun et 
al. (13), pharmacological castration was associated 
with significantly higher risks of fractures, periphe-
ral arterial disease, diabetes mellitus, and cardiac-
-related complications when compared to surgery. 
Bonzani et al. (16) have found no difference when 
comparing the quality of life and body image 
among medically and surgically castrated patients. 
Potosky et al. (17) showed that men were more li-
kely to worry about their disease and overall he-
alth with treatment, reinforcing the importance of 
considering long-term implications including costs 
while choosing between surgical or pharmacologi-
cal treatment.

Orchiectomy is highly effective, outpatient 
surgery, low cost, low morbidity, and the treatment 
is warranted essentially in case of drug shortage, 
financial issues, or patient non-adherence to the 
treatment. One must also consider that surgery can 
achieve castration levels faster than medication, 
and it is not vulnerable to patient adherence or 
medication availability. Nonetheless, it still suffers 
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massive critic from the interested parties. It is easy 
to realize that a simple tactic such as improving the 
medical compensation for surgical castration and 
also including a testicular prosthesis to the “orchiec-
tomy kit” would convert it to a significant overall 
economy and patient benefit (18, 19).

The costs and resources of public and pri-
vate health care are discrepant. In the public system 
in Brazil, a subcapsular orchiectomy outpatient sur-
gery costs the government (at a lifetime) on average 
USD 83.00 (R$ 453.62) while chemical castration per 
year costs USD 950.00 (R$ 5.200.00), not conside-
ring treatment of eventual surgical complications or 
medication side effects (20). In many places, the go-
vernment does not provide the medicine being this 
cost passed on to the patient or generating legal pro-
cesses that further increase spending.

One patient at chemical castration spends 
money enough to treat about 11 patients with sur-
gical castration in a year and 57 patients in 5 ye-
ars (Figure-1). From a different perspective, offering 
surgical castration to 30 patients (in opposition to 
chemical) will save money enough to treat at least 1 
castration-resistant patient with second-generation 
antiandrogen for a lifetime. While numbers might 

vary, the cost-effective trend for surgical castration 
is time sensible and exponential.

Though the potential reversibility is conside-
red a central argument favoring the pharmacological 
castration, it is theoretical once the hypothalamic-
-testicle axis takes months or years to awake from 
chronic inhibition and testosterone replacement 
warrants an immediate, effective, cheap and safe 
recover in body composition, lipid parameters, and 
quality of life (21, 22).

Another subject of interest is the potential 
effect of drug interactions considering that many 
patients have comorbidities and face polypharmacy 
(23). In the metastatic non-curable disease scenario, 
the surgical castration irreversibility is not an issue, 
and it can save money for sequential treatments 
once financial burden impacts not only the indivi-
dual but also the overall healthcare system.

As a random consecutive interview during a 
national congress, our study reflects a sample from 
the Brazilian urology community. It may not repre-
sent the whole community view, but it can point out 
some directions for further studies and awareness 
actions, like cost-effectiveness in uro-oncology and 
strategies to encourage treatment modifications.

Figure 1 - Number of patients treated with same investment comparing surgical and pharmacological 
castration (20).
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It is remarkable the coercion power of the 
medical device and pharmaceutical industry in 
medical behaviors. Improve medical remuneration 
can provide the best oncological outcome for the 
patient and the community. Moreover, most of the 
doctors have limited pharmacoeconomic knowled-
ge, which is necessary to support the decisions and 
discussion with patients.

Pharmacological castration is still the pre-
ferred therapy among urologists when it comes to 
metastatic prostate cancer, despite having similar 
oncological results, higher costs, and potential for 
more collateral effects than orchiectomy. The des-
cribed study results showed that the urology com-
munity is sensible to the fact that cost is not ne-
cessarily translated to value in this scenario. The 
pharmacoeconomic awareness is fundamental and 
should enlighten discussions concerning metasta-
tic prostate cancer treatment in both public and 
private sectors, in addition to adapting the reality 
of medical conduct in a developing country that 
struggles to provide free health care to the entire 
population.

An unbiased patient centered decision is 
vital in the contemporary treatment landscape of 
castration resistant prostate cancer and additional 
strategies to improve patient care and fight finan-
cial toxicity beyond the surgical castration value 
perception might involve bipolar androgen therapy 
with potential to enhance quality of life, prolong 
disease stabilisation, postpone and improve the 
magnitude and duration of response to second-
-generation antiandrogens to maximise therapeutic 
benefit to patients (24).
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COMMENT

The new acute respiratory syndrome coronavirus type 2 (SARS-CoV-2) and the disease it causes, 
coronavirus disease 19 (COVID-19), were initially described in Wuhan, China, on December 20191. SARS-
CoV-2 spread worldwide and the World Health Organization (WHO) announced a pandemic on March 11th 
2020. Over the last year, COVID-19 has dramatically changed standard urology practice in all continents. 
Due to the inherent risk of contagion and to the potential depletion of health services, medical care has 
focused on new models to avoid face-to-face contact between the clinician and the patient. 

Chesnel et al. aimed to assess the efficiency and satisfaction of a telephone consultation in neu-
ro‐urology during the pandemic. The study was conducted in a neuro‐urology department of a French 
university hospital between March 16th and June 1st 2020. Scheduled medical visits were converted into 
telephone consultation. For each teleconsultation, the physician assessed the efficiency and the patient‐
rated global satisfaction of the teleconsultation. Physicians conducted the teleconsultations by telephone, 
without the use of video tools. For each teleconsultation, the physician reported the duration of the con-
sultation and the number of tries to join the patient. The physician rated on a numerical scale of 0–10, the 
efficiency of the consultation, that is, the ability to understand, to analyze the patient’s symptoms, to rule 
out an urgent situation, to propose a therapeutic adaptation, and to plan a later appointment. 

Three hundred twenty‐eight out of 358 patients (91.6%) evaluated the telephone consultation and  
were included in the study. The mean efficiency of the telephone consultation was 9.3/10 (±1.5). The mean 
global satisfaction was 9.0/10 (±1.3). The majority of the patients (52.4%) would prefer a physical consul-
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tation. 90.2% might convert some clinic visits to 
teleconsultations in the future. No agreement was 
found between the patient and the physician when 
they were asked if the teleconsultation replaced the 
physical consultation initially scheduled (weight 
kappa=0.02; 95% confidence interval=[−0.06 to 
0.11]). Cognitive impairment, difficulty to obtain 
relevant information, and lack of physical exami-
nation were unfavorable to the efficiency of the te-
leconsultation. Cognitive impairment, embarrassing 
nature of the teleconsultation, and preference for a 
physical consultation were unfavorable to patient’s 
satisfaction. Telemedicine in neuro-urology was 
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associated with a high satisfaction of the patients 
and was described as efficient by the physicians. 
Despite this, the majority of the patients reported a 
preference for physical consultation. 

During the long-lasting COVID-19 pande-
mic, we have learned that not all clinical situations 
are appropriate for video consultations. Both the 
value and the ultimate contribution of telehealth in 
functional urology have yet to be further assessed, 
but this approach will be of age and may provide 
an effective method for follow-up in neuro-urolo-
gy, especially when physical examination or other 
testing methodologies are not promptly required.
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COMMENT

Intradetrusor onabotulinum toxin A (BTX) is the most effective minimally invasive treatment to 
reduce neurogenic detrusor overactivity (DO) (1) and has been proven effective in patients with neurou-
rological disorders in phase III randomized placebo-controlled trials (2, 3). On-label dosage for neuroge-
nic DO is 200 Units. Patients with spinal dysraphism and spinal cord injury (SCI) have a higher risk of 
developing upper urinary tract deterioration (UUTD). Urodynamic findings such as reduced compliance 
and high detrusor leak point pressure (DLPP) are major risk factors for UUTD (4). Additionally, reduce 
bladder compliance has been identified as a factor related to poor response to intradetrusor BTX. 

O’Connor et al retrospectively evaluated patients with impaired bladder compliance (≤20 mL/
cm H2O) secondary to spinal myelopathy treated with 300 units of intradetrusor onabotulinum toxin A 
(BTX). Inclusion criteria comprised patients ≥18 years of age with neurogenic lower urinary tract dys-
function with reduced compliance refractory to medical therapy treated with BTX injections. Objective 
improvement in compliance was defined as an increase ≥5 mL/cm H2O on repeat urodynamics (UDS). 
Seventy-one patients were included, 35 with myelomeningocele (MMC) and 36 with acquired spinal cord 
injuries (SCI). Mean age was 37.2 years (range: 18-78) and ANLUTD duration was 14.5 years (range: 
1-34). Average pre-injection bladder compliance was 9.2 mL/cm H2 O (range: 3.0-16.7). After treatment 
with BTX, 37 of 71 (52%) patients reported subjective reductions in lower urinary tract symptoms. BTX 
injections significantly improved bladder compliance in 31% and normalized storage pressures in 25% of 
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neuro-urological patients with poorly compliant 
bladders refractory to medications. Individuals 
with shorter time intervals since neurologic injury 
responded better to BTX than those with longer 
durations (P=0.032).

These findings are clinically relevant since 
an increase (≥5 mL/cm H2O) in bladder complian-
ce was identified in one-third of patients on repeat 
UDS after 300 units of BTX.  Etiology of neuroge-
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nic lower urinary tract dysfunction not predictive 
of BTX success. One can hypothesize that patients 
with longstanding neurological diseases may have 
a greater degree of fibrosis within the bladder wall 
and, as a result, may be less likely to improve af-
ter BTX injections. However, further studies are 
still needed to identify which neuro-urological pa-
tients should receive a higher BTX dosage in the 
minimally-invasive treatment of neurogenic DO.
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COMMENT
In this interesting paper the authors studied the intra-operative findings of patients underwent or-

chidopexy for ascending testes and concluded that the patients with ascending testes seem to share similar 
intra-operative findings with patients who have true undescended testes.  The authors show the presence of 
abnormal attachment of the gubernaculum and epididymal anomalies in the groups studied. The guberna-
culum seems to be the most important anatomical structure in the testicular migration process, by means 
of contraction and shortening, thus imposing traction strength on the testis and facilitates the transition of 
the testis by through the inguinal canal (1). Undescended testis can be associated with several anatomical 
anomalies but the abnormalities in gubernaculum insertions and the presence of epididymal anomalies of 
disjunction and atresia are among the most common (2). During the surgery of undescended testis, spe-
cially in those with abdominal position, the knowledge of the testicular vascularization are very useful to 
preserver the testis (3, 4). This paper indicates that that ascending testis should be considered a congenital 
predetermined condition and during the child growth stay in a higher position.
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COMMENT

Patients with urolithiasis have significantly lower health-related quality of life (HRQoL) and the mo-
dality of treatment may also have impact on HRQoL (1). AUA and EAU Guidelines for stone disease consider 
stone free rate and complication rate in the recommendation for surgical management of urinary stones (2, 
3). However, there are some clinical situations which the treatment modality has similar stone free rate and 
complication rate. Patient related outcomes such as HRQoL are rarely studied in randomized clinical trials  
(RCT) of stone intervention management and more high quality studies are welcome.

Atis et al. compared the effect of retrograde intrarenal surgery (RIRS) and shockwave lithotripsy (SWL) 
on health-related quality of life (HRQoL) in patients with renal stones between 10 and 20 mm (4). A total of 
120 patients were prospectively randomized. Only successfully treated patients (75%, 45/60 in RIRS group 
and 60%, 36/60 in SWL group) were analyzed for HRQoL. SF-36 questionnaire was applied pre-operatively, 
post-operative day 1 (POD1) and 1 month after the procedure. At POD1, RIRS group was associated with lower 
scores of role functioning/physical (p=0.008), role functioning/emotional (p=0.047) energy/fatigue (p=0.011), 
social functioning (p=0.003) and pain (p=0.003) when compared to the SWL group. At post-operative 1 
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month, only pain and emotional well-being sco-
res (p=0.012 and p=0.011, respectively) in the RIRS 
group were lower than SWL group. Up to one mon-
th after procedure, HRQoL scores were favorable for 
SWL compared to RIRS.

This study showed that both treatments had a 
negative impact on HRQoL of the patients in a short 
term and that patients undergone RIRS scored lower 
that patients undergone SWL. However, this study 
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used a non-specific questionnaire and only analyzed 
successfully treated patients. It would be interesting 
to know if a specific questionnaire for urinary sto-
ne patients would produce the same results. In order 
to help us decide which treatment would be more 
suitable, it would be important to consider HRQoL 
outcomes also in the patients with unsuccessful tre-
atment. It is time to include HRQoL evaluation in 
RCT of interventional stone treatment.

REFERENCES

1. Raja A, Hekmati Z, Joshi HB. How Do Urinary Calculi 
Influence Health-Related Quality of Life and Patient 
Treatment Preference: A Systematic Review. J Endourol. 
2016;30:727-43.

2. Türk C, Petrík A, Sarica K, Seitz C, Skolarikos A, Straub 
M, et al. EAU Guidelines on Interventional Treatment for 
Urolithiasis. Eur Urol. 2016;69:475-82.

3. Assimos D, Krambeck A, Miller NL, Monga M, Murad MH, 
Nelson CP, et al. Surgical Management of Stones: American 
Urological Association/Endourological Society Guideline, 
PART I. J Urol. 2016;196:1153-60.

4. Atis G, Culpan M, Ucar T, Sendogan F, Kazan HO, Yildirim A. 
The effect of shock wave lithotripsy and retrograde intrarenal 
surgery on health-related quality of life in 10-20 mm renal 
stones: a prospective randomized pilot study. Urolithiasis. 
2021;49:247-53.



188

UPDATE IN
UROLOGY

MALE HEALTH

Editorial Comment:  Testosterone replacement therapy 
(TRT) and prostate cancer: An updated systematic review 
with a focus on previous or active localized prostate cancer
Louis Lenfant  1, Priscilla Leon  2, Géraldine Cancel-Tassin  3, Marie Audouin  4, Frédéric Staerman  5, Morgan 
Rouprêt  6, et al.
1 Urology department, Sorbonne University, GRC n 5, PREDICTIVE ONCO-UROLOGY, AP-HP, Hôpital Pitié-Salpêtrière, Paris, 
France; 2 Service d’urologie, Clinique Pasteur, Royan, France; GRC n 5 PREDICTIVE ONCO-UROLOGY, Sorbonne Université, AP-
HP, Hôpital Tenon, Paris, France; 3 GRC n 5 PREDICTIVE ONCO-UROLOGY, Sorbonne Université, AP-HP, Hôpital Tenon, Paris, 
France; CeRePP, Paris, France; 4 GRC n 5 PREDICTIVE ONCO-UROLOGY, Sorbonne Université, AP-HP, Hôpital Tenon, Paris, 
France; 5 Service d’urologie et d’andrologie de la polyclinique de Reims - Bezannes, Reims, France; 6 GRC n 5 PREDICTIVE 
ONCO-UROLOGY, Sorbonne Université, AP-HP, Hôpital Tenon, Paris, France; CeRePP, Paris, France; Urology department, 
Sorbonne University, GRC n 5, PREDICTIVE ONCO-UROLOGY, AP-HP, Hôpital Pitié-Salpêtrière, Paris, France

Urol Oncol. 2020 Aug;38(8):661-670.

DOI: 10.1016/j.urolonc.2020.04.008 | ACCESS: 10.1016/j.urolonc.2020.04.008__________________________________________________________________________________________
Valter Javaroni 1

1 Departamento de Andrologia, Hospital Federal do Andaraí, Rio de Janeiro, RJ, Brasil
_______________________________________________________________________________________

COMMENT

Imagine you counseling a man who was successfully treated for localized prostate cancer (CaP) 
and now suffers from late-onset hypogonadism. What puts him more at risk: cancer or cardiovascular 
disease? Would there be a difference in this decision made 10 years ago?

In this nice review, authors make a journey throughout the evolution of evidence in testosterone 
replacement therapy (TRT) beginning with the arguments against Huggin’s dogma, passing by the true 
risk of CaP in hypogonadal men treated with TRT, and finally dealing with the possibility that hypogona-
dic patients with localized CaP could benefit from androgen therapy without compromising their chance 
of curing cancer. They conclude, after this long voyage: “currently, no definitive recommendation has 
been made for the administration of androgen therapy to patients with CaP”.

Undoubtedly, despite the lack of a definitive recommendation, there have been significant advan-
ces in this matter. Knowledge has improved in such significant topic and this paper stresses the relevance 
of patient’s participation on therapeutic decision. Treating middle-age men with CaP localized disease 
requires getting rid of old fears and developing a holistic view of men’s health that encompasses balan-
cing the risks and benefits of adjusting testosterone (T) to normal values.
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With the increasing male life expectancy 
worldwide and development of adequate T pre-
parations, the prescription of T has increased tre-
mendously. TRT in the United States tripled from 
2001 to 2011, mostly in men without a clear rea-
son (1, 2).

Hypogonadism (T deficiency) in adult men 
is a clinical and biochemical syndrome associated 
with low level of T, which may adversely affect 
multiple organ functions and quality of life. Hy-
pogonadism is associated with the development 
of metabolic syndrome, type 2 diabetes and car-
diovascular disease and can be associated with an 
increased mortality rate. Therefore, it must always 
be considered pathological when diagnosed (3).

TRT should be based on low serum T and 
related clinical symptoms. And, certainly, also 
depends on the absence of contraindications (4). 
Until now, most treatment guidelines recommend 
against the initiation of TRT in patients with a his-
tory of or known risk factors for CaP. Guidelines 
recommend against T replacement in patients with 
metastatic or locally advanced CaP and in patients 
at high risk for recurrent CaP (4-8).

Last guideline’s revisions show some 
changes on CaP as a definitive contraindication 
for TRT. The Endocrine Society has the strictest 
guidelines, advising against T in patients with an 
unevaluated prostate nodule, PSA >4ng/mL, or 
PSA >3ng/mL in high-risk patients (i.e., African 
Americans or first-degree relative with CaP). Only 
the AUA and ISSM recommend offering T on a 
case-by-case basis for all patients with CaP. Pa-
tients treated for localized CaP with no evidence 
of active disease (measurable PSA, abnormal digi-
tal rectal examination findings, evidence of bone 
or visceral metastases) are candidates for repla-
cement under the Canadian Medical Association 
Journal, European Association of Urology (EUA), 
and British Society for Sexual Medicine guideli-
nes (BSSM). However, an additional caveat for the 
EAU and BSSM guidelines is that there must be a 
low risk for recurrent CaP (Gleason score <8, pT1-
2, preoperative PSA <10ng/mL). The EAU also re-
commends T replacement in patients treated with 
brachytherapy or external-beam radiation therapy 
for low-risk CaP (7).

However to reduce the distance between 

guideline’s recommendations and the daily prac-
tice, we need to understand the evolution of the 
evidence. The fear of prescribing T and increases 
the risk of prostate cancer still exists and it is ba-
sed on the old concept of androgen sensitivity of 
tumor prostate cells. This theory, which has been 
updated, was primary based in a linear correlation 
between T and CaP that should endure regardless 
of the T concentration. Since the discovery by Hu-
ggins and Hodges, 79 years ago, of the hormonal 
dependence of CaP, the dogma still is that T stimu-
lates CaP and that castration reduces metastatic 
cancers (9).

CaP not observed in eunuchs; the eviden-
ce that administration of T in men with CaP led 
to rapid and poor outcomes; and total androgen 
suppression by castration as an effective first-line 
treatment for advanced CaP; all these data lead to 
the theory that high levels of circulating andro-
gens were a risk factor for CaP (10, 11).

With the use of luteinizing-hormone-rele-
asing hormone (LHRH) agonist medications as a 
replacement for surgical castration, the idea that 
T was negatively linked with prostate cancer was 
reinforced by the notions of “T flare”, a transient 
rise of serum T which accompanies LHRH ago-
nists, and was then associated with severe adverse 
events such as vertebral collapse, paralysis, acute 
urinary retention and even death (12).

It took until the 1990s, when topical T for-
mulations were introduced to treat hypogonadism, 
for the testosterone-dependent model of CaP start 
to be seriously questioned (13).

Reports that hypogonadal men with nor-
mal PSA did not have lower cancer rates than the 
general male population; and the fact that appro-
ximately 1 in 7 hypogonadal men with a PSA le-
vel of 4ng/mL or less has biopsy detectable cancer 
- meaning that men who had CaP did not fit the 
model where higher T concentrations increased the 
risk of CaP and consequently low T level would 
have a protective effect - put the linear correlation 
in doubt. So what could explain why serum T does 
not appear to be related to the risk of CaP in the 
general population, and why the administration 
of T in men with metastatic CaP results in a rapid 
progression of the disease in castrated men, but 
not in eugonadal men (14)?
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One possible solution for that apparent pa-
radox was the so called “Morgentaler and Traish’s 
Saturation Model”: this biphasic model postulates 
that the CaP response to variations in T levels at 
castration or near castration range reaches a point 
of maximal prostate stimulation beyond which 
further increases produce little or no further effect 
on the prostate. The saturation model starts from 
the observation that CaP growth is sensitive to 
variation in serum T concentrations at or below 
the castrate range and is insensitive to T varia-
tion above this concentration. This explains the 
two findings that seem contradictory: while CaP 
is extremely sensitive to low levels of T, there is 
ample evidence that its growth is not influenced 
by androgens at higher concentrations (15).

In agreement with the Saturation Model, 
data collected from the Massachusetts Male Aging 
Study on more than 1.500 men showed no sig-
nificant correlation between the risk of CaP and 
androgens concentration (16).

A sizable proportion of hypogonadal men 
has biopsy-detectable prostate cancer despite nor-
mal PSA levels. In addition, the combination of 
low serum T and PSA level greater than 2.0ng/
mL appears to be particularly worrisome for the 
presence of cancer (30.2% of such men in one im-
portant study had positive biopsy findings) sho-
wing that lower T levels are associated with an 
increased risk of cancer (17).

Analysis of pooled worldwide data from 
18 prospective studies (more than 3000 cases and 
6000 controls) found no significant association 
between serum T concentrations and CaP risk. In 
fact, the evidence of those 18 studies indicates 
that changes to T within the physiological range 
have little or no effect on the prostate (both be-
nign and malign) (18).

Meta-analysis of randomized, placebo-
-controlled studies investigating the association 
of TRT and CaP showed an association of reduced 
risk, albeit an insignificant one (19, 20).

A meta-analysis showed no significant as-
sociation between TRT and the incidence of CaP or 
the need for prostate biopsy when compared with 
the placebo/non-intervention group (21).

In randomized controlled trials, TRT did 
not significantly increase the rate of CaP in T defi-

cient older men who received active therapy com-
pared with those who received placebo (22, 23).

In a cohort of 12.779 men who were newly 
diagnosed with late-onset hypogonadism use of 
TRT was not associated with an overall increased 
risk of CaP (hazard ratio=0.97; 95% confidence in-
terval: 0.71, 1.32) compared with nonuse. Results 
remained consistent in secondary and sensitivity 
analyses, as well as in a propensity score-matched 
cohort analysis that further assessed the impact of 
residual confounding (24).

In response to widespread concerns about 
the treatment with exogenous T for male hypogo-
nadism, an international conference of consensus 
of experts ended with unanimous approval of nine 
resolutions reinforcing that the evidence does not 
allow demonstrating an increased risk of CaP with 
exogenous T treatment (25).

But saturation model could explain 
everything? Since 1990, Grasso et al. reported that 
at time of CaP diagnosis, the mean serum concen-
tration of sex hormone binding globulin (SHBG) 
is significantly higher in CaP patients than in men 
with benign prostatic enlargement or in healthy 
individuals (26). This finding was corroborated in 
another report in which high preoperative SHBG 
was an independent and highly accurate predictor 
of lymph node metastasis at radical prostatectomy 
(27). Because high levels of SHBG may be associa-
ted with low concentrations of bioavailable T, the-
se studies appear to support the counterintuitive 
concept that low androgen levels may be related 
to adverse CaP outcomes (28).

Some concerns appeared after Saturation 
Model theory, like the risk for a possible misinter-
pretation with the dangerous message that conti-
nuous T administration with elevated serum levels 
cannot produce a risk for CaP growth, with or wi-
thout CaP disease (29). And how Saturation Model 
alone explains the evidence that tumors arising in 
a low T environment appeared to be more aggres-
sive (28, 30)?

Back to molecular level, it is known that 
within prostate epithelial cells, T is irreversibly 
converted into the primary effector androgen, 5a-
-dihydrotestosterone (DHT), by the enzyme 5a-re-
ductase. DHT binds to the cytoplasmatic androgen 
receptor, and the DHT androgen receptor complex 



191191

IBJU | UPDATE IN UROLOGY

translocates into the cell nucleus, where it stimu-
lates the transcription of androgen-regulated ge-
nes (31). But there are more complexity hidden 
here. Androgen dependence of CaP cells was set 
in a new light with the findings on androgen re-
ceptor alterations and expression as well as local 
testosterone production in CaP (32, 33).

One possible explanation of T level’s in-
fluencing CaP aggressiveness came from Chica-
go University’s: Intracellular androgen receptors 
(iAR) and membrane androgen receptors (mAR) 
tend to act in opposition to each other, with iAR 
downregulating strongly antiapoptotic proteins 
such as Bcl-2 and strongly proapoptotic proteins 
such as Fas and with mAR upregulating both Fas 
and, to a lesser degree, Bcl-2. The correlation be-
tween higher levels of T and less aggressive PCa 
could be caused by an increase in the rate of apop-
tosis. There is typically so many more mAR in PCa 
than in normal prostate epithelial cells that it has 
been suggested that the presence of significant 
numbers of mAR might be used as a diagnostic 
tool (34, 35).

The role of estrogen receptors α and β 
(ERα and ERβ) in CaP progression further incre-
ased complexity of the mechanisms (36). The ex-
pression of estrogen receptors ERα and ERβ chan-
ges in different stages of the CaP and conflicting 
findings on the roles of these receptors continue 
to emerge. Androgen-independent prostate cancer 
cells express both ERα and ERβ. The activation 
of ERβ increases the expression of β-catenin and 
proliferation of CaP cells. The activation of ERβ 
also promotes the increase of migration, invasion 
and anchorage-independent growth of CaP cells. 
Furthermore, the activation of ERα also plays a 
role in invasion and anchorage independent gro-
wth of CaP cells (37).

So TRT besides been safe could also have a 
protective effect? In a large Sweden study inclu-
ding 38.570 CaP cases and 192.838 age matched 
controls, patients who received TRT (1% of the 
cases and controls) had more favorable-risk CaP 
and lower risk of aggressive CaP in multivariate 
analyses (38).

The safety of TRT with respect to CaP pa-
tients was first reported by Kaufman and Grydon 
(39). After that, several small studies confirmed 

the safety of T replacement after CaP treatment 
either with radical surgery or radiation therapy 
(40-45).

Together with a growing understanding of 
the negative health effects and decreased quali-
ty of life in men with hypogonadism (46-48), a 
paradigm shift away from T as a CaP inducer oc-
curred allowing clinicians to use TRT as potential 
treatment for men with difficult and symptomatic 
hypogonadism that had been previously treated 
for CaP (49).

In a systematic review and meta-analysis 
including 21 studies, authors did not observe hi-
gher rate of biochemical recurrence after TRT for 
secondary symptomatic hypogonadism in nonme-
tastatic CaP patients who underwent definitive lo-
cal therapy with curative intent (50).

In a recent published retrospective analysis 
of 1303 patients who underwent robotic-assisted 
radical prostatectomy, 47 men with symptoms of 
andropause and low serum testosterone received 
TRT. After the follow-up period of 48 months, 
three (6.4%) and 157 (12.56%) patients experien-
ced biochemical recurrence in TRT group and non 
TRT respectively. In the multivariate analysis, hi-
gher pre-prostate-specific antigen (PSA) (p=0.043), 
higher International Society of Urological Patho-
logy score (p <0.001), seminal vesical invasion 
(p=0.018) and positive surgical margin (p <0.001) 
were predictors of recurrence. However, TRT was 
not (p=0.389). In addition, there was a significant 
change in the Sexual Health Inventory for Men 
(p=0.022), and serum testosterone level (p <0.001) 
before and 6 months after initiation of TRT. The 
authors concluded that TRT, in well-selected, clo-
sely followed, symptomatic men is an oncological 
safe and functional effective treatment in prostate 
cancer patients after robotic-assisted radical pros-
tatectomy (51). The small number of men in acti-
ve group and the short period of follow up limits 
their findings.

And even in the hormone resistant CaP the 
TRT has been experimentally evaluated. Although 
typically very effective initially, responsiveness of 
androgen deprivation therapy in most cases is fi-
nite. On average, patients with systemic CaP fail 
first line attempt within 2-3 years, progressing to 
castration resistant prostate cancer (CRPC), also 
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termed androgen independent or hormone refrac-
tory CaP. Furthermore, androgen ablation is typi-
cally maintained throughout the course of therapy 
and is associated with significant side effects such 
as persistent hot flashes, osteoporosis, sexual dys-
function, metabolic/cardiac toxicities, and dimini-
shed overall quality of life (52).

The University of Chicago Medical Center 
in a phase I study included 15 CRPC with none 
to minimal metastatic disease to treatment with 
transdermal T. The underlying hypothesis that T 
may have growth inhibitory effects in patients 
with castrate resistant disease. There is furthermo-
re a suggestion of anti-tumor effect based on a 
few patients with PSA decreases and long term 
disease stabilization in a subset of patients. The 
small sample precludes any definitive conclusion, 
and a larger, placebo controlled, randomized study 
of T in CRPC patients has been initiated to more 
accurately determine the effects of T on disease 
progression and quality of life (53). These results 
are similar to another report of a phase I trial of 
T therapy in CRPC from Memorial Sloan Kettering 
Cancer Center that showed that high-dose exoge-
nous T can be administered safely to patients with 
castration-resistant disease (54).

But those pilot studies evoked some criti-
cism: Treat low-risk castration-resistant CaP pa-
tients with TRT without doing anything to prevent 
the conversion of T to estradiol (E2) by aromatase 
was considered inappropriate. Ordinarily, there is 
no aromatase activity in normal prostate epithelial 
cells, but there is in CaP. Therefore, an increase 
in T would be expected to cause a greater incre-
ase in the local E2 level around the CaP than in 
the serum E2 level. Because ERα promotes CaP 

growth and ERβ promotes CaP death, in the short 
time frame of the study, the effects of E2 on the 
estrogen receptors may mask the effect of T on the 
androgen receptors. E2 can be either beneficial or 
harmful, depending on the initial levels of the va-
rious estrogen receptors α and β (55).

And finally, to reinforce the idea that it is 
not only T level that matters and, in the absen-
ce of a definitive recommendation, TRT should 
always be based on the presence of clinical signs 
and symptoms justified by hypogonadism, on the 
possibility of improving the quality of life while 
maintaining safety. Each case must be individua-
lized, deserves a wide discussion considering that 
particular situation and the final decision should 
be shared with the patient.

In this respect, it is worth remembering 
about a more subtle modulation of androgen effects 
that is related to the repeat polymorphism (CAGn) 
in exon 1 of the androgen receptor gene. It influen-
ces the relation between T level and symptoms.

It is well known that transcription of an-
drogen-dependent target genes is attenuated with 
increasing length of triplets. As a clinical entity, 
the CAG repeat polymorphism can relate to varia-
tions of androgenicity in men in various tissues 
and psychological traits: the longer the CAGn, the 
less prominent is the androgen effect when indi-
viduals with similar T concentrations are compa-
red. Men with longer CAG repeat length and low 
T concentrations showed the highest risk of inci-
dent metabolic syndrome. CAG repeat length is a 
risk factor of incident low T concentrations and a 
contributing factor of testosterone-related cardio-
metabolic effects, including sexual dysfunctions 
(56, 57).
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Robotic-assisted nephrectomy with level II IVC 
thrombectomy using Rummel Tourniquets
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ABSTRACT         

_______________________________________________________________________________________

Background: Inferior vena cava (IVC) invasion from renal cell carcinoma (RCC) occurs at a rate of 4-10% (1). IVC 
thrombectomy (IVC-TE) can be an open procedure because of the need for handling of the IVC (2). The first reported 
series of robotic management of IVC-TE started in 2011 for the management of Level I - II thrombi with subsequent case 
reports in recent years (2-5).
Materials and Methods: The following is a patient in his 50’s with no significant medical history. Magnetic resonance 
imaging and IR venogram were performed preoperatively. The tumor was clinical stage T3b with a 4.3cm inferior vena 
cava thrombus. The patient underwent robotic assisted nephrectomy and IVC-TE. Rummel tourniquets were used for 
the contralateral kidney and the IVC. The tourniquets were created using vessel loops, a 24 French foley catheter and 
hem-o-lock clips.
Results: The patient tolerated the surgical procedure well with no intraoperative complications. Total surgical time was 
274 min with 200 minutes of console time and 22 minutes of IVC occlusion. Total blood loss in the surgery was 850cc. 
The patient was discharged from the hospital on post-operative day 3 without any complications. The final pathology of 
the specimen was pT3b clear cell renal cell carcinoma Fuhrman grade 2. The patient followed up post-operatively at both 
four months and six months without disease recurrence. The patient continues annual follow-up with no recurrence.
Conclusions: Surgeon experience is a key factor in radical nephrectomy with thrombectomy as patients have a reported 
50-65% survival rate after IVC-TE (4).

ABBREVIATIONS

IVC = Inferior vena cava 
RCC = renal cell carcinoma
IVC-TE = IVC thrombectomy
IR = interventional radiology
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Robotic management of congenital urethra-vaginal 
fistula with transverse vaginal septum
______________________________________________________________________________________________
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ABSTRACT         

_______________________________________________________________________________________

Introduction: The transverse vaginal septum (TVS) with congenital urethra-vaginal fistula (CUVF) is a rare anomaly of 
the mullerian duct (1, 2). Incomplete channelling of the vaginal plate, or an abnormality in the fusion of the vaginal 
component of mullerian duct with the urogenital sinus results in TVS (1, 3, 4). High CUVF occurs due to the persistent 
communication between the urogenital sinus and utero-vaginal primordium at the tubercle sinus, whereas low CUVF is 
due to excessive apoptosis of the vaginal plate during channelling (5). The principles of management of CUVF with TVS 
include: 1) TVS resection, 2) Create a neovagina. We present a case of CUVF with TVS managed by robotic assistance.
Material and methods: A 24-year-old female, married for 3 years, presented with cyclical hematuria since menarche, 
dyspareunia and primary infertility. Examination revealed blind ending vagina 4cm from the introitus. Magnetic 
resonance imaging revealed a fistulous communication between urethra and vagina, and TVS. Cystourethroscopy 
confirmed a proximal urethra-vaginal fistula. Urethroscopy guided puncture of the TVS was performed, tract dilated 
and a catheter was placed across it. Robotic assisted transvaginal approach was planned. Air docking of robot was 
performed. Traction on the catheter was given to identify the incised edges of the septum. Vaginal flaps were raised 
laterally, fistulous tract was excised. Proximal vagina mucosa was identified and vaginoplasty was performed.
Result: Patient’s postoperative recovery was uneventful. Urethral catheter was removed after 5 days. She had normal 
voiding and menstruation. Vaginoscopy performed at 1st month follow-up, revealed an adequate vaginal lumen. Vaginal 
moulds were advised for 6 weeks during the night, following which she resumed her sexual activity. She conceived 6 
months post-surgery, and delivered a child by caesarean section.
Conclusion: We successfully managed this case by resection of septum, neovagina creation and thereby achieving normal 
menstruation and conception. The advantages of robotic approach were magnification, precision and manoeuvrability 
in a limited space, avoiding a vaginal release incision.
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Holmium laser ablation of the prostate (HoLAP) with 
moses technology for the surgical treatment of benign 
prostatic hyperplasia
______________________________________________________________________________________________
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ABSTRACT 

_______________________________________________________________________________________

Purpose: The expansion of technology is leading to a paradigm shift in several urological fields (1, 2). In particular, the 
adoption of lasers within the surgical treatment of patients with benign prostatic hyperplasia (BPH) is considered one of 
the most relevant innovations (3-5). In this video, we aimed to report our experience with holmium laser for the ablation 
of the prostate (HoLAP) in patients with obstructive lower urinary tract symptoms (LUTS) due to BPH.
Materials and Methods: From 2018 to 2020, 10 patients with obstructive LUTS secondary to BPH were treated at 
our Institution with HoLAP (120W Holmium laser Lumenis® with Moses® technology). Main inclusion criteria were: 
1) International Prostate Symptom Score ≥12; 2) prostate volume ≤65mL, 3) maximal flow rate (Qmax) ≤15ml/s at
preoperative non-invasive uroflowmetry.
Results: Mean patient age was 65 (range: 59-72) years. Preoperative mean prostate volume was 50 (range: 35-65) mL.
Mean operative time was 66 (range: 45-85) minutes with a mean laser time/operative time ratio of 0.51 (range: 0.44-
0.60). Voiding symptoms, Qmax and post voiding residual were significantly improved after 3 and 12 months (all p
<0.05). No postoperative urinary incontinence was detected.
Conclusions: The present findings suggest that HoLAP is a slightly time-spending procedure, thus its use should be
limited to prostate volume <70-80mL. However, no postoperative complications were recorded at all. This technique
showed to be a safe option in patients with low-intermediate prostate volume, also in patients whose antiaggregant/
anticoagulant therapy is maintained.

INFORMED CONSENT

Informed consent was obtained from all individual participants included in the study. All the procedures were in 
accordance with the ethical standards of the institutional and national research Committee and with the 1964 Helsinki 
declaration and its later amendments or comparable ethical standards.
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To the editor,

We would like to share ideas on the publication “Pre-operative COVID-19
screening: a model to provide non-discretionary care for urologic patients” Ferenczi et al. (1). con-

cluded that “Universal COVID-19screening of pre-operative patients represents aviable means to meet the 
needs of our patients” (1). Since COVID-19 might be asymptomatic, a COVID-19 screening is a useful pre-
ventive measure. Nevertheless, there are some important considerations. First, the cost of screening should 
be considered. A cost effective screening tool should be selected. Second, any test can provide a false result 
and limitation of sensitivity might be problematic (2). Universal preventive guidelines are still important. 
The practitioner has to strict follow the standard universal prevention protocols. Finally, it is necessary to 
set a good method for management of a positive case. If a positive result is the cause of under standardi-
zed clinical management, it is considered unethical. Since there is no present recommendation for specific 
therapy for COVID-19, further researches are necessary (3).
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